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WD 2008/ 032162 PCT/ | B2007/ 002578 -1 PYRI DO
(2, 3-D) PYRI M DI NONE COMPOUNDS AND THEIR USE AS PI 3

WO diBBB2IGRS Thi s application clainms the benefPeCT/tE2001/002578
S. Provisional Application No. 60/845,065 fil ed
Sept enber 15, 2006, U. S. Prdvi sional Appl i cation No.
60/947,852 filed July 3, 2007, and U. S. 5 Provisional
ApPIRIEA {20A-NEYREBTSONE SEMPFIRY AR yHBIR USBEF PLhJNHIBITORS -
contents of which are hereby incorporated by
reference in their entireties. Field of the Invention

Th’ﬁls PARR@NSN IR tHeO Berchit GF NECSE eerdvRioREV Application No. 60/845,065 filed

di 1
s Lo B P 0 T e 30 60 5/ . ar .
Provisinali Applidatiaro¥ s 66/052,6R8 frtﬂdok)bl@@s 2093 thi dentnts pfryehich agd W%PV incorporated

by refdrErea ilRéir &iiif(BE- The conpounds of the present
invention are useful for nodulating (e.g. inhibiting)

P13- Ka activity and ft?_.r !E ﬁ%tlh% " d| seases or
condi ti ons nedi ated by as for exanple,
diThe @sasentsinention issdiwetedtte dovel ﬂhn%tbvwrlﬁwyme@mpnagﬁmmnds and salts

thereo‘f’ l{m s’%ﬁth@@@ GRE theil dsaE Kﬁﬂtﬂé{&g or Rh@ﬁcﬂb i lﬁ@%h&épd@nosntlde 3-kinase alpha
as

e
ProG SR TeRare o PeAIskes s S bet e el i) io
Ka acRVity 3ind i¢*2reabimgldisdaéSs dr, eoppiBor(sPhédited pFP[}H@m soeh ag for example, disease
states%%b%f&té@'vﬂﬂ%bﬁdrrqg kil f8RBSuch A HaHcerReV. Bi ochem 67
998), pp. 481-507; Knight et al., A Pharnacol ogi cal
I\/ap of t he P13 K Fam |y Defines a Role for pll0Oa in
Insulin Signaling, Cell 1B&ck@®066), pp. 733-747.) In
t Iﬁo Bi E&dea(f %n&%g | Blaaks ?&taﬁ&@ttﬁé(tsyntﬁék%s 8t Y BRosphatidylinositol (PI)

S contro erse | Ca

secor s ERIme UG Pﬁ? Bberena gl é’dgx‘h%ﬁ 1P (FREFB AT P Pospnoiagre kinases
Annu.Ge@nBibébes 67 (11988)spp. @B1-807; Kn@;hl bttdl.aA PhamecologicabMap of the PI3-K Family

Defm%haoﬁﬁg %mré?‘?da |h(iir§ul?h §gSI ige%ell aﬂ‘p ?o@é}t b;? Fa3. 7£'P’|;2In the api)roprlate cellular

nmeost
conte)@emesgt@'pe les (%M) dlveﬁf physiologizs! Pro??f’éestl@'“ngf%ﬁLh grywth survival,
differchdliph,| am@ Shehotdx@a Katddet @i, f Gl i@nfunainz gipt®sphoinositide 3-kinases: implications

for deveLlltgp elnfaﬁgr{'écls%gls é’nd%%ﬂclé?t,&%ﬁllqemo@} [S)eQ/yBlo)Mnt {%06’1')5;%? 5“9‘){-675) The PI3-

ecrft expressi on
K famip gemprises ebisastats difierentanzyrpgsn sw?cgas@ff'ﬁwé %trgqswetr hamMqipgyswith distinct

substi@RNdpREifidities ! é)@re@&@s §aﬂerr@l andKimodés0ttsregiilatiog. The e@iraPigtkinase isoform in

cancegr):lfhe (gé%s I?P%Kg dc% |s |n éip cél?]g g)q LIIQ&) taﬁd afga%&ér @SZQ@LHIE': (St*rduvant etal.,
Clonmuwaﬂ\upﬂsemsmf the Hi tQOCFeblgﬂchWFWRM‘a es't'dsuaomfdgoxvme Bioorg. Med.

Chen@grgg-/)Sp;{&élQZ) pp. 65-74.) The 3- phosphoryl at ed

ggsp q}?@[@@ %& Péh%éﬁ%,gﬁ%nﬁ;ﬁ nata)eg? 2 g)(/\nléﬁwlgsl act. a& second messengers
recruitingridtianep withrfigidrbind{ng Woinaid$ hg:lqdlng lp@k;;tnmhmyd@y) regipqs), such as Akt and
phosd'hggbéi}iaé.)depé,ugrh kﬁ‘\ﬁseN(EP (\@\cho & Sawyers, The Phosphatndylmosntol 3-Kinase—

hoi nosi ti de- dependent k| ase- P ViV
A PRGREIN HoSRb Clse R s s % (eoRtebb’ 8503 o of A 1o
membraneHRIPE TaGas dter trandladatiore of Rdw toghs pl@sma axemPrap@ X@RYIng i into contact with
PDK 143 z',5r]0]1s re@b&%i%g fcﬁ‘t aéK/Emr{gO Ak{TE"Fﬁé aﬂ%oﬁ’l?ﬁ&re&%%&%sﬁﬂa&se PTEN,

tran ocatl on to | a rane rin
deph%R‘i!”Y'ﬁ%"'@@ﬁTda‘EFfeWec Ifts m&egam few'?tgfrfi?égb%ﬂ‘i&t'sn e Phegia-Ks, Akt and
PDK1aafel Wgottarg iMkthe r@@lﬂtubmrmuna@ummnles pareszhe Spdhaingses!l cycle regulation,

prollfeFr);It—ilc:rJ\\I surv%PQ&%fUEféra}(& ﬁw%)fﬁ%(ﬂdp |c¥am% I% eﬁts%@ Ihé nﬂﬁec@ar mechanisms

Ive regu at1 on.
of dns&nsfswcfprsﬁlcaa?eé finRetast ant '"rmpnﬁh'eﬂq"m%t |$ﬁ¥e'6\= me"ts of the PI3-
K/AKUPFEN Waltiwalp I D€ @mpiRated e loticbigaiesiel In agditioe tb egeiltattacer, receptor tyrosine

kinas sr (i)r!teléjnrel rdé;fenggnt cénPEcYHeX.%‘# a{@& Jﬁ&?ﬁlc% n@%ﬁj ;;atlér)rg r?éc Re”ﬂs K both directly

cant  conp
and I@freqilv %wégdmhncé@uleanelé\cvonei lagseaf £ E%Mfae m%imemon'v muated tumour-
i nflammati on. Several conponents of the P13-
K/ Akt / PTEN pat hway are inplicated in oncogenesis. In
addition to gromh factor receptor tyrosine Kkinases,
i ntegrin-dependent cell adhesion and G protein coupl ed
receptors actlvate P13 K both dlrectly 40 and
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5 ol i godendrogl i omas, hi gh-grade astrocytonmas, and
medul | obl ast omas, Cancer Research 64 (2004), pp.
w®08/0506D. ) P13-Ka is thus an attractive tar getT/fB2007/002578

cancer drug devel opnment since such agents woul d be

expected to inhibit prolifera&:-ion and surnount

resi stance to cytotoxic agents |n cancer cells. There

is a needto prOV|de new P13-Ka inhjbitors that are
SUPPTESSdIIeLY TAFRY| Aigt 833) WE’%th‘Fa&!°’l§'e'"bﬁh8a’§)5?’“?%k9F%e epgeding Pl3-Ka,
amplifitBtionedfaltr@ iPO<8CAY gerealzhe aveckxpressiops sf fAliv daed|been established in many
mangr{éﬁé}éﬂﬁf‘s%'f&e&a& r §£]+? idid, 8P al., %H 'quléencl/%f ?ﬂ?ati@ﬁ@?}%émgﬂésm gene in

resent I nvention Is npound _ ]
humargyganaggrs, qqleRceHﬁpaN (3004, %5515‘3?26'0(%!)82 (Mt)tatloB§ iny PdKR in anaplastic
oligodédtedgtiarhas, WMyaigeids :astratfitoms,i ahd heatulldb@stotnas, EanabrkRidsearch 64 (2004), pp.
5048- éb%b honal ly substituted with at |east one R5 group; A
3\ 3 to 10 nenbered cycl oal kyl group; R2 is (d
C@'~°a*|<¢<jﬁl thug, B8 taftragiive darget fer aancpiediyy d@Y@H‘!@"bF'B‘EﬁpSUC{‘@Qe”tS would be

expecte@ t&-hfbit pihiteRBbK ¥hd surhaunt Qas@&)\ce tby&yloﬁﬂﬁtégémahrkbdncer(@ﬁs There is a

need {o[@:%]ﬁ%)gheﬂsﬁégm %zlfltﬁrseac dliare ?oc{% Xangldatfﬁ?ﬁﬁ%l %fb@ be bioavailable, be
metabglicellyorablgand pogsess igvaradle ef}ﬂcm@ﬂ@élﬂ@ttc@mpwles (C6 to Cl4)
aryl, and (C2 to C9) heteroaryl is optionally 25
substituted with at |east gne R9 group; R3is (O to
c6) al kyl, (C3 to C10) cycﬁ%@l, (C2 to C9)
In onegyrblodimenter thalpkegent invation s BR)Mpalindaafybrmulad) to  C8)
al kynyl hal ogen, cyano, (CH2) nC(O)(PlO,
-(CH2) ™ C(O)N(Rl aRl 1 b), (C6 to C14) aryl, or
(C2 to C9) heteroaryl, wh |n said (O to C6) alkyl,
(C3 to C10) cycl oal kyl, | ohet er oal kyl ,
(C2 to C8) alkenyl, (g“to nyl, (C6 to C14)
aryl and (C2 to C9) het ¢roarl ptionally
substituted with at |e group; each R4 is
i ndependent |y - OH,R'WM ogerN” CF3N"-NRGR'b, (O to C6)
al kyl, (Cl to C6) al kenyl, C6) al kynyl, (4 to
Co6) aI koxy, cyano, (C3 to C10 | oal kyl, (C2 to C9)
cycl ohet eroal kyl, (C6 to Cl4) (C2 to Q9
het er oaryl , C(O)R12 C( QNBAR' b4 RO, NMR12,
-S(O MR' aR" b -NRL | aS( PR12 WO 2008/'632162
PCT/ | B2007/ 002578 -3 (CH2)r (10 OR10,
(CH2)OC(O)N(R1IaR1 1b), -OC(O R12, -NR1llaC(ORl12 or
1aC( O N(R11aR11b) wherein each of the said (Cl
°fasﬁ"d“%<)f alkyl, (Cl to 06) alkenyl, (Cl to CO al kynyl,
wherefnC1 to C6) aI koxy, (C3 to C10) cycloal kyl, (CZ to C9)
CW |scm@rt §rt9‘%|, i(éfllyi op(tl%llfr Qubgfltat)ad @/ftlygt’lea%%e(@%réu‘a

eteroar lonal [y substituted wth Ieast

{?r’B‘:ﬂbbe'%’ YEeHYREOMR | ndependent |y O—I
haF mag@m to CEBalkw NS satifbd with (aElleasorBRAgrsyp, ,(C{ @ ClpcycBalkyl, (C, to Co)

cycloh@ehﬁ%mﬁl (tcér A~ )karYl((g?’ 85@91) E;élt%% gly CILIIQ%kyJ&Nié@ C%“Qwﬁa%m each of the said

(Cs to kad) €Yyl (Cz_tg@@ qygylzeteroallg 1) A.1and (C oRfpetergaryl is optionally
substitufed WithiRlidRdndRMWr&ipei n each of the said (d to CO

leég( (Co ) Sﬁéf@ﬁ {f@%/ydo lgﬁg %éﬁg;)clo%l% o%@klkée &&%}%lkenyl (C, to

Ca) auagyl helwﬁnoaraw -G bBOR «gHz)ng(myﬁ%a% e)dCQB h(catto C1a) aryl, or (C; to
Co) helte%hw MréeeuRQa@(@u@ce Hkye asho BG) byeida ﬁge@gwegkgh\e@";alkyl (C» to Cg)

alkeny}, g?:dg) 3%&”0 @%/ t8 I%é%wy?ﬁd (E:go égg h%ir WFI¥§PHOH?| UP%I u%i)wnh at least

one R ua:roaryl -C(OR12 - C(O)NR'aR'b -S(0 nR12,

%BH«JHW Waﬁgé “"(a@H% ca Ri& to Cg) alkenyl, (C; to
O Rllb dc:g cl etz: Eyl

Cs) alkynyl (C1 to e) aIkoxy cyano, (C; to C1o) y |o:)a|ky| (o3 to Cg) cy (Ce to Cq4) aryl, (C,
to Co) heteroaryl, -C(O)R? -C(ONR'™R'™®, _S(O),R", -S(0).NR'™R'™, -NR"’5(0),R"
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-NR11aC( O) N( R1l aR11b) wherein each of the said (O to
CO al kynyl, (C3 to C10) cycloalkyl, (C2 to C9)
w@eyoBosmabser oal kyl, (C6 to Cl2) aryl, and (C2 tRCITZ8§2007/002578
heteroaryl is optionally substituted with at |east one
R13 15 group; R7a and R7b ar¥ each independently H,
to CO al kyl, (C2 to C6) al kenyl, (C2 to C6)al kynyl,

(CHg)(&% (SIQ"’ ?%@23&?)51 F?éhk' zoc%bgﬁ‘%rlhﬁac%%‘% &} ‘“Egaﬂtm'alq"b) wherein
each ?fCQe ﬁ@d (@6 jcafa iyl (Ci(tefel a'kﬁwb)(ccspc%a"ﬂxw Car‘fblcé)(ﬂ‘%b (Cs 0 Cro)
cycnoa@wl@rtu Icg)l Sclordteroarl, | (8, Subis)tdril LdradCiMot ¢y) aéterloegsrs optidally substituted
thaﬁ9sg oups or .~ R7a and R7b may be taken toget her with
W %ﬂet gePatomto forma 5 to
heeey BCW"‘%DGFM@}( 00 tateaeei R aNE R effodyﬁswlkyu ffg to Ce) alkoxy,

cyanol@3 tdl-C,tD)Q:ygloélkW qehetey @abaétsromh ch R, f)ram (Ehe @f Kiroaryl, -S(0),R™,
S(O)m @))/Ig‘l She &(@ngﬂg”b W gr%ln eacher g*ltelnsgkigﬁ t%acl: Sja"?yl @, 3 Ce) alkoxy,

(Cs tOﬁJbWCFlQaJWEdCzWDtQ@) %'0h@af9@|kﬂ.r(§s RQCm)géFMu?ﬂd (RBSP Qo) drerRpngryl is optionally
substifafed mﬁﬂﬁhleéd’t‘gﬁepﬁq@ Ly H to CO al kyl, Or (C3 to

P et Teeacgal o Bei i R, (0 o

cyclohgtenstkiyl LJ(CedtovaI1J7l ary, I(@asto Gale hR@ragrybu pG(O%” eé‘é@)NRé’aB'éb -S(0)mR"?,

-S(0) 'W@FB*‘W@/ )&o (Ich@n&@?@ '°CE)?H2),, @gﬂi&ﬂ fl*? ot R“20 NAD2C(O)R"or
1" 11 b a
-NR é‘dﬁ%k%‘qu) waergiosacl €8 thers a&é 18yl 6'5¥'1¥t;|< 3 ocSrok BVCEQUW' (Cz to Co)
cycloheteedatkigie {Garto & Jx wty), ah@fC tto Og)likteraaryllis optipGly tsubs@i@ed with at least one R'™
gr ouphet eroaryl, -C(OR12 -C(ONR | aR11b, -S(O rrR12
- S L STRY R QR e
Cio) cydiidkyl, (€ d(R)amiRbbbrkinvdaeh ef the saRIC(C, ad Ch)hekys dC4 t§ Cl)atkenyl, (C. to

Ce)alk%r&l A tg 6‘8{ c cll(o(a% ér?iégﬂoaé é%gg/g g%}&)%"&/ts SIQEJ eldzult‘(ﬂéglggst one R’ group; or
R™ anggj mpg fekea ,tqgg]hgs,wlth I('l@gltrp@er(gggy tcafoyp a 5&%@ T@bqrgi l@;?rocyclyl ring,
wherelhasaR e dtyciyl $in@ Rds 1010l riny heteldatoiris gbiected #érh thedifoub @arssisting of N, O, and
S and &Bere:s]’tﬁ? gar %}i% 8 r%ea Ctbeprgsf t‘glclgﬁeetélggg)ﬁ ﬁrﬁbﬁ g Gé)t %JQ stnf))Jtltu&g W(lté'%t least one R®
groupt 0 C6) al kyl, ( C2 to C9) cycl oheteroal kyl, ( C2 to C9)

hefee 4 bre dikh (n@petn@erﬁlgtzﬁ (A Ity Co NG, Bt (Cﬁ@lch)) &clcalR@ wherein each of

the satdgb @&%&y‘?ﬁ)ﬁ?&? 6%¥W cy(:lgélayl 1 C%%nglé(i: %P {eg ltlﬁgalls’t or(e% group;

ofsBErORES Ingensntiently + Qticralagen, rCFat -NREHRT", @q@ melkxgr(gup Ce) alkenyl, (C, to

cs) alf?ﬁ\(jlh &(‘.tho U‘)eaul%lf dy§nd QB@?Q 1bavkyl @, tb @QFchahé’twoalk;(l Q8 to Cy.) aryl,

SR B e L B LM o

(CHzme))ean («gl@)nommm‘a “R)y+QC(poB‘2t -HREAUPIR o1 R IRGIQIN(REZR'™) wherein
each BpthQ%)ildgﬁc 'looesta‘ﬁgyp"(’(t kil G,) Gficényl, QLR cbedik%;@%y ko C@nzﬂkoxy (C; to Co)

IS 0o tlonaII sub

cvclofigai o ) PRon et Cuis GatHloBBABe o Friesa0 P Sesaly sustuied
wnhauéaseanmﬂﬁfgronhe R13 IS mdependently - OH, hal ogen, CF3,

cﬂﬁ’” id(%?ér%@éh fd‘?o@%lké\' kenyl, (d tO CG)

o b e Lo o k. L B00% i e S Doregaton. 0 )
hetero'aryylo; (€eG2 CLH aryCferdie basha thel saida(Ti 100Gs) aldylGryd Co) cycloheteroalkyl, (C. to

Co) he?ergﬁll %déé?;t]}%d”) Xéﬂ is Eptﬁ)malé/%n@glu?e% dt?a?@éé? ?ﬁ(é/ R gM‘ugm do,

n gagh ¢frﬁfeﬁe%eﬁd%qwmﬂeoﬂv (€ toLCe) @kv' dfat2 C@ﬁtﬁ'ﬁ@&%‘h(cz 19 Go) 5¥P'°hetef°a'kw
(C. toloaﬁ Wéaryl ruimeta (1)) ta}yywweeéueséaatif fhe @8 ¢, td Cs)2lkyB (Ca4o CR) cycloalkyl, (Co

to Cg) CX?{%H& ljarr]oc?lkg I &Cgﬂ% Pg%@@%aﬁ/ 8 rané p%‘icz ?nPgrgl |£r§pgtggér|l?6 C?tltubed W|th at least one

Rgrpkmrein A is selected fromthe group consisting of
cycl obutyl, cyclopentyl, and cycl ohexyl. A further
aspect of this enbodinent is a conpound according to
Formula (1), as described above, 10 wherein R3 is (C6
to Cl4) aryl or (C2 to C9) heteroaryl, wherein said
(C6 to Cl14) aryl or (C2 to C9) heteroaryl is
optlonally substltuted mnth at Ieast one R9 group. A

o g, o " e



10

15

20

25

30

35

40

am
i no-8-[trans-4-(2-hydroxyet hoxy)cycl ohexyl]-6-(2-netho
wogssa1s2 d i n-5-yl)-4-net hyl pyrido[2, 3- PCT/IB2007/002578
d] pyri m di n-7(8H) - one;
2 ani no- 8- [t rans- 4- ( 2- hydr oxyet hoxy) cycl ohexyl ] - 4- rreth
-6-(1 H pyrazol - 4

y'e?aé%f ttgegtﬁ‘gis?rna%la -G Higﬁcﬁn S, to C alky 010? y) alkenyl, (C1 to C)

OoX
alkyny]l (% tz@eh@lsquloaw [1203») @Memhkvl ¥e!e>lq}1ﬁ% yl, (Ce o' 14) aryl, (C, to
Co) helerédH1 i, b&rb&nyf Clatnidly Sty Stshﬂbh)ﬁnﬁmp bQJaamyMN dmiaetdacarbamyl;

p;‘?’f‘é{k‘&'s IDdepPIISI W22, 3- d] pyri ni di n- 7( 8H) - one:
2-egeti mis irdeandently 041, 2f 3, 26%-apd 3-
dighytrs .Qéumégay.h&éaéuc}eameuéa@wbm&,(ﬁs,rmsmxy&wI di n- 3-

2 e o) Rl 5. B et aarin iR fhasyfosggbed above
whereincfuis iselbéter {Bony fhp graup opriisBraif oyalabriytl yelop¢r8 1) ar@weclof@xyl am

| DOrufek gsgfel:tqﬁ EH énﬂB@Hbﬂ?(M HY:BI'ngéJﬁd Jcdbrdin g&o [Feinsunedl)( £ dBéehibed above,
wheremo%yﬁz {Cg.lo% f%?llggéceg)d(ﬁ ég) heteroaryl wheyem satoI to (,214 aryl or (C, to Cy) heteroaryl

is optignadlyrsubstit@ted wnttsat4ea(s129rie)Fﬂrgmuyet hoxy) cycl ohexyl ] - 6- ( 2- met

h%ﬁ Ea egtl ﬂ'és éfﬁt)od%nenn?talwtlnpound according to Formula (1), as described above,
pyri yrim

which 1 sofpcis fgofT énesgraup( ?"ﬁ'ﬁ*d}go%;%‘t"ﬁ@??)(éﬂw‘bﬁ&WWM"TW “Y))-8-trans-4-(2-
hydroxyethbopaypigiicxgll- m—rr{éthylp)'ndé[emed]bwhﬂryﬁ 7@d]-&he3- d] pyr i m 2iaming-8-[trans-4-(2-

hydroﬁ)_ono ) C|O|Ze 2‘ (@m%ﬁﬁigg n83' ;I)CA ﬁe&ylﬁ?ndo[ﬁ ,3- d}pynm (ﬂm 7(8H) Qng 2-amino-

8- [trar]srﬂ_ (? xy@W@xy)gglahqxpﬂb4gl Iyl -6- qunnohn 3-ylpyrido[2,3- d]pynmldln 7(8H) one; 2-
ammo(salptraﬁﬁ hiph rygioRitoyy)cydionesdt) Bl (R-midtHokypsuirsidiA-5( -4y eth yipyyied[R.G-
d]pyn%%@%(&-g%ng xyl]- % qucpé/ [trBXg h?é)la)%r&ygll&wc{lmhgkﬂ 43rQethyI 6-(1H-pyrazol-4-

yl)pyrida[2.BdjpFirgidin-7(8H)eReno- 6- ( S-aMinpsk- BV-OB‘QT%FWX"YGS)\Wr@?‘WﬂBXX)?VC'Ohexy” -4-
methy)pyAdoEB3-Blgyrmidifr @Ply-bmeid O [ 2 amingBHYis-412-HydRoxyethoxy)cyclohexyl]-4-methyl-6-(1H-
pyraz %%ty\_léhéo[%%y@oynmldx nﬂ(%l% %\Lacet am de; et hyl 2- |no gt/rfi?s -4-{[(25)-2,3-

am no- f1 uoro- 6- net hoxypyridin
dlhydmxmmpm;)p(y}cyclohexyl) -6-(6- methoxypyndm -3-yl)-4-methylpyrido[2,3-d]pyrimidin-7(8H)-one;  2-

amino/8- @PéQRWhyd}&[ygthgx gﬁl}dﬁéxm ﬂhféﬂ'@l(ezth‘ll)mo}ih -BGYGHdRPEX N byrnidin-2@H)-one;  2-

amlnofégrﬂg(}véit 'H%b rlg &@I}i[r:ns -4> 4 I]?‘\écir?])g}lfathgxyzcilcIohexyl] -4-methylpyrido[2,3-
d]pynrhidpyﬂ(&m@he 3- yI ?pymodﬂpg A32-ydyptyethpxy)aycigteg yil-6- (Fyeethoxypyrimidin-5-yl)-4-
methylpg i, éleﬂp imidin-7(8H)- o 2-amino-8-[cis-4-(2- hydroxyethoxy)cyclohexyl] -6-(6-

(004 exyl ] -4-met
meth"E‘Yﬂ)’f'd'ﬂ 3 %W%\E/ngy” }W'X‘% g‘g ??'8 pyri nidi sza;r?lgy_];ﬁ %"o -8-{cis-4-(2-
hydroxyethoxy)cyclohexyl]-4- methylpyndo[2 3- d]pynmldln 7(8H)-one; 2-amino-6-[6-

(dumet%ylél{mﬂub)%yr%r{ Qgﬁmtﬁﬁs B4 @d%@&ﬁ’d%)@ didn@yiza3m¥thyipyAiadB Iy rimidin-

7(8H)39p1> cy&/ %N?}aw)ﬁ%ré@gmsdgetho&yp ridin-3- -yl}-4-methyl-7-oxopyrido[2,3-d]pyrimidin-
8(7H) 3AdyElohesylfbxly)2ecasrmite -ntetifyd ({fransor-[@-aGvinved- (3dkiynoye:methoxyByriging3-yl)-4-methyl-

7- oxoé}lng@[%a%i%{rgldl B(ﬁHa >}fljcycloaf-leg{l}%(e()_? tate ol ohexy ox jalrggig -8-[trans-4-(2-
PychogeinaE)eyplo PR-&metybe-Hi RyeRza-Grd Msﬂf’l?v?y “GRygimid IESHI -one, ,2-amino-8-
[trans{AY(R-AF@bxyéthiky) dY¥IO Mk @If- 2 mdthehl g Friethyaht H-p%idm:t-yubgrﬂy[e |3afimxmidin-7(8H)-

one, |} oxy) a%e( c?srﬂ &eafmn?o é iscrjngthcﬁ(yéﬁldﬂ@ ﬂo4 r%etﬂﬁ%@%pﬁdé[&S -d}pyrimidin-8(7H)-

nmet hyl
yllcvclohwwmpetamw) 7- ox opiciadl2-amingiegy e @i mriigxyRyyidip3yh-4-methyl-7-
oxopyi€d[2BapYirh |@M§81M@H@Bblﬁgiyl}0&y)ééé§érﬁidé; [ 2=({cHH4-[2-amino-4-methyl-7-oxo-6-(1H-

pyraz?f y@pmdg[%r% cﬁ?'eyd J‘( %@%H”)y %'Iog%g%g@itgg%%hyb (ansoa(&pﬂlﬁodg -methyl-6-(1-
methWGTvafBM@WDG@ZQ%dOW 8-dipyiimigiets6trbwlldyrlohexyirx¥reaieraide, 2-({cis-4-[2-
aminod6- gLrﬁétﬁcxglp,&.anm s %mmwopyndarg@ -Epyieidhes(7Ay-3- y1 pyri d
d] pyri m di n- yl ) cycl ohexyl ] oxy}acet am i de,

2 ({trans-4-[ 2- am no- 6- (6 met hoxypyrid

i n-3-yl)-4-nethyl-7-

oxopyrido[ 2, 3-d] pyr| m di n-8( 7H) -yl ] cycl ohexyl } oxy) acet

amde2£[trans (2 amno4rrethy| 7oxo6

N ~ o~ - ~7 51 N N A Y
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RIHN NN O R2 (Il1) 20 or a salt thereof, wherein:

Rl is Hor (O to CO alkyl optionally substituted with
wW@rooB®3d62 one R4 group; R2 is (O to CO al kyl , P€TZBB20@7/002578

C8) al kenyl, (C3 to Cl10) cycloalkyl, (C5 to C8)

cycl oal kenyl, (C2 to C9) cyd oheter oal kyl, or

-(CH2) ™ (CG to Cl4) aryl, wherein said (ClL to CO al kyl,

yl]cycl&sxylici;% ?rwl kenyl % &éscﬁ 65 8@%& q) C?tré?‘lé%(? é gﬁb&%lii’ yI;%ﬁéo[é 8. -d]pyrimidin-

8(7H)-YO@HEDIGXQ|@6Y}?@t@]M9 aryl is? 6*{5@’15611’{3131“}1‘0 %@b’@qthquyé@!” -3-yl)-4-methyl-7-
oxopymjé[fs afpyﬂlrﬁalﬁia(ﬂ)‘-?l]c%or%(ﬂ}bﬂy)aﬁﬁarﬁ|§e (A 4 {Ptréﬁ@ﬁ(blé]ﬂlno ‘(rﬁ&hyl 7-0x0-6-

N T L ———
methOQ(mnmmhr@yl) ‘atniztbply-oxopyridple B etiratimd Irvs&jﬂé)txllcmwyﬂpwwcaﬁmlde 2-({trans-
4-[2- aln%sttm&ﬂﬁ 7R40- @f(ﬂ-lll@/raﬁﬁ@]i}l dd[§ 34 ﬁﬁi@lﬂ@?ﬂ{ bIcycI@T&xyl}oxy)acetamlde

2oy ﬁé%m'"em%hw 6 é‘omf‘gg 1f*d°vef6') ?*83%!87&2 1%(‘6%}?&(%‘3’,
yllcyciSh&Ry hiXRBedRShide, -2-45(iM)- R ne B-(2-B(dBR)MERBaiRBlG obRESE-6¢ faneRBlsypyridin-3-yi)-4-
methyﬂ;yﬁtfo H]perfiH ?{Qﬂ?gﬁé y H (Qamtng GQ@fI%rg-%lmett(oQ?p&@n @%/)) 8-[trans-3-(2-

et er oa é’&é) het er oar yl
hvdroafﬁyxxaquﬁobut@aﬂcweﬁv'mg'dplﬁa HBER G0N o, and  BaRORans 3@
hydroxygthokygplendga-(2ymé@hoxypyrighidirds-ylip4- nibihyM@ucB[ECIBoi]ﬁﬁm(ﬁQ?(BH) one, 2-

({tranf % Adﬁ Ké rqgl%ézlgyndm% @ 1 Hm%{hgle]r o@?ﬁﬁ?:z,lsq;]p)fnmid% 8(7H)

vllcyclioautvﬂo(mqﬁ'@%))a N( RSa Fét‘s%‘fa"ﬁ\ StlgrAingrc-@: 5%’816 %ﬁfthqxw?ygd'" -3-y)-4-methyl-7-

oxopyRddIR 8 dRiithidin B(7)-§uyEIotunlonf)adetaiiae, - ({ttany-3-[2vamineicr2-Rizthoxypyrimidin-

5-yi)- 4 iﬁ}fi’lﬁlﬁo"}(&&qdﬁﬁe %yﬁrﬂﬁm%ﬁﬂ&{]@?ﬂé%?%&@gceg{% ez ﬁ:gir%f}xh thereof.

pmewpwé\qtpmsem 'ryewwﬂ%%(wwpm Prmula (11)
hydr oxycycl oheptyl , net hoxy@ihyl , nethoxypropyl,
et hyl, nethyl, cyclopropyl cyclopropylnethyl
cycl opropyl et hyl, 2- nethm Y
3- net hyl - 3- hydroxylbutyl
chl orobenzyl . A further pec of thhe present
invention is a co ac ' romula (I1), as
described above, which is selectled fromthe group
consi sting of: 2
2- Am no- 8- (trans-4- hydr oxycycl ohexyl ) -4-net hyl -7- 10
oxo-N-1
H-pyrazol-5-y|-78-dihydropyrﬂao[zs-d]pyrinidine-6-carb

or a salkihafedie; 2-ami no-N-(1l-ethyl-1 H pyrazol -5

herai:) - 8- (trans-4- hydroxycyclohexyl) 4- et hyl - 7- oxo 7,8-d
dropyrido[ 23-d] pyri m di ne- 6- car boxam de,

Q)%I'%'ﬁéh‘tcyp Ayl ARtionally substilpted With 3t leash ope 7' %'Oldﬂ hydr o- p

yIR2de {2 13 €g)]aikyr; (Critd Cpealieng aiCh ex@lo) oyclaatkyl, (Cd td-Es) cycloalkenyl, (C, to Co)

cyclorgaYJrga%lﬁAd g (E'—% é”lodfm) ar}lmw?]er?m _?ald >£C1 tN_Cs) alkyl, (C, to Cg) alkenyl, (C; to Cyo)

cycloqlkyb)xpag)o@e) gyqualkpng. & mgp)d‘p(ylphqyg[)gkyg and -(CHy),(Cs to CM) aryl is optionally
substﬁi]tdﬂwnhmt lélaﬁ%n@ﬂt@bmxam de; 2-am no-N-(1-ethyl -

H- 7 yI 0RO hy, Sapy5b

leﬁy obyrl Ilé/l gcaf 8 Mén 5%‘6 ébﬁ%ﬁéﬁ)ﬁ? o#?CHg)ni(O)N(R R),
wherein %a}q;qcm [9cprl 9I|<)d RF(Fé tp_ ﬁ%n.ylls optlonally substituted with at least one R* group;

H-dawk B2 RlindépaHdpmptOH, halbgehethy INR®R™, (C; to Ce) alkyl, (C; to Cs) alkoxy, cyano,

th ) ssd - ¢l d d
oo ARG 885 sonyd e i i
( RSt lagd BT are pach- ipsependepty Hd(c‘n tQ-Cy] all7y| gcd tchGel raygighetatesfiy, (C: to Co)

het 1 e Ry ih B, Fake- 6 car boxam de; and 8-cycl opentyl -
eer@%sé)ﬁ%zom‘,ﬂ ? Zlgﬁi{%l 2- (met hyl am no) - 7- oxo- 7, 8-di h
|

yo‘?aﬁ?)v‘r?'(%‘fpf” ”H’;[b?r ne- 6- car boxam de, or the
Sadach b isandepénde@y OA1 fA1Btdvdr aspect of the present
invention is a conmpound of Formula (I1l) CH3 R3 N
HNNNO 112 '

wh
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(1'11) or a salt thereof, wherein: 25 R is Hor (d
to C6) alkyl optionally substituted with at | east one
wodoogiosa R2 is a spirocyclyl group optional | BCT/IB2007/002578
substituted with at |east one R4 group; R3is (Cl to
C6) alkyl, (C2 to ©6) al kenyP; cyano, -(CH2)nC(O) OR5,
(CH2)nC(O)N(R6aR6b) (C6 to C14) aryl, or (C2 to Q9)
t r t \/ 0 : 3 .
B FILRR Sopocl 310l hbdimer e 8 b, P2 0 wnrein
(CHz)&{@)N@ Brgup and wherein said (C6 to Cl4) aryl or (C2
t (A Gher B&JeBrr iy bmb&diright isenedmpound36F Fowhath i(t) LviesleitRE 15 selected from

the grﬂ%ﬂ %onglﬁtﬁngéjsoprwg g %%glgf%ﬁd'cga%ty dl%%&%??%\&{/l % xycyclopentyl,

hydromwt@kwl clwﬁmycvcle@tw 0 NEdhoxysiil, oawiwxyprony*s( @hM'Feeﬁ!ethvl cyclopropyl,

cyclopro%(:l@emwmh)prlethﬁ( EiBtrii-2- Wdrmﬁr@WE rﬁetﬁlll-@thydreilﬁlﬂ'ﬂjt)JREmethoxybenzyl
i s independently H, or (Cl to CO al kyl; R6a and R6b

and chigrabepayly i ndependently H, (O to CO alkyl, (C2 to C9) ‘
chJurtiee asnectadf ltyd preiemmt/@ti@gbs a wmmdemarﬂw to bermulgg|ly @s described

above%h |§EM€oteMn2@\Q%4& %Q%tlﬁlg / i R 8- @ard. ﬁydrox?cﬁﬁﬁékyl) 4-methyl-7-

oxo-N (1tﬁpy{aacl>lsé§lﬁl gggﬁ%ﬂopy(lﬁ?[y% @p}@g)lcp ing- Q?gg{é}dxarpgg E?rgin&i%(q eﬂiyl 1H-pyrazol-5-

yl)-8-(tcaps- 4 dadioyptcycldhERyl - bmEBYI- 7Tegxol7 it ydrapwride] 23 dlpyriBidDE 1PRE@oxamide; 8-

Cyclopeﬁ@( %ﬁ&hylarﬁ%’-‘ggxﬁ @-)d%o pyncfo@'ﬁ&]p IM 8@5} lo  acid (1H-

pyrazoe BVQﬁT'dgl kyl , ?-e[mrlo& |&>} ‘1 quaye)r elxei\F ﬂ-i g@%fol g ?Il-éj,& ilgydropyrido[2,3-
d]pyrirgittioeé- ehabaranﬂdd&yl arﬁsiar(uﬁ%Nt(i}eﬁyIO)i pyyazlob&ylk&Isoprgpyl -4-methyl-7-oxo0-7,8-

dihydrgpg/ éﬁ&%@hwmﬁ g.‘ﬂé g i ‘a'%yaézoek@ﬁ@iu QW\?I Rﬂpyra@og.{ PbHRsthyl}-4-methyl-

2 R AEYEIHBIZ BIPGImidie-mop BRI . p Fegyclgpenty-+-methyl2-
(meth)tlahﬁnd)ﬂaﬁemt pyridivient-7 emlhy&oa/ndqa'p@ﬂp’ydmmebwa&ﬂbxémlden dnld e8-cyclopentyl-

N- |soxg£oqggl £ ﬁgﬁwg ri&g%%nénoﬁe ﬁc;p;( )b/ %myﬁ'gwnﬁgﬂ l(ﬁbynﬁ%me -6- abby)r(z-i\mide, or the

sa'tth@re?fz 3 d] pyri mi di n- 7( 8H) - one;
2 AQURHaPaspedtof the Hradyr irRuntioN %laCﬂEvapydlr)d db FéronurEtinOXypyr i di
n-3-yl)-4-methyl pyrido[ 2, 3-d] pyri m di n-7(8H) - one;
2- am no- 6- [ 6- (di net hyl am no)pyridin-3-yl]-8-(trans-4-h
ydroxycycl ohexyl) - 4-met hyl pyyi do[ 2, 3- dipyri mi di n-
7(8H) - one; N X \
2-am no- 8- (trans-4- hydroxycycl ghexyl|) - 4- net hyl - 6- qui no
one;
oxi n96-yl)-8-(trans-
o[ 2, 3-

4- hydr oxycycl ohexyl ) - 4-
d] pyri m di n- 7(8H) - one;
2-am no- 6- (5-fl uoro- 6- rrethox(yl&yrldln 3-yl)-8-(trans-4-
or a sdithsreoty cycl ohexyl ) -4 15
whereget hyl pyrido[ 2, 3-d] pyri m di n-7(8H) - one;

m no- 8- (trans- 4- hydroxycycl ohex 4- et hyl - 6- ( 6-
r PolsiteCy t(p Ce) alkyl optnoXally sub)gtltzted with aty|east one R* grglu (6-py

y |F151érd s#,irasbyaywrc)qp;obndilﬁ[ly&uBstml]twwnhmt thast-oné anroame ;

Botoeé: fariﬁfé )25.4] %)alﬂ@ﬁfl]y (ghci dlg?oﬁ" g Rﬂ@éd))%ﬂ@“"%“n (Coto Caa)

aryl, o)' (thg Cg)zbqiq}fpw ghe{r@m@glﬁdggysg }glky{ 03((\34 (g Qllfqnalﬁg_ogfuonally substituted

with a YSHEOBNEC E lgRfup X dihd wherBRtdall Ty rtb dnl) Zard-dd](By td Wh)dhelerddrdiHs optionally
6- (di met hyl am no) pyridin-3-yl]-

S”bSt'z?te?é’f'tg ﬁleﬂ 8?eRy%rLl%ﬂ ohexyl ) -4-methyl pyrido[ 2, 3-d] pyrim
i e A{i H}ﬂemeenﬂz ~@hi hriog8n,(GFsaiEt 2 (%1 to Co) k16,16 ) oy, cyano

C, to TR )ASAIGY, Clehers?| -5ich: nmEhy | -dhofRE* or -C(O)NRER®;
(s o@gé%r%zm 4@5}’3 }I/H(Cﬁ% % dﬁ;yrl m di n- 7( 8H) - one;
dsgdp&%gr@ or 1to s) alky!

hyrit w)q/R‘ﬁarmeMI indepbrdeatyytl) (C4 trEt)afyl C{ b Co) cycloheteroalkyl, (C, to Co)
h AT AN () pyrido[ 2, 3-d] pyri m di n- 7( 8H) - one;
eterdé-ryp @% 14)-étﬂr')ns 4- hydr oxycycl ohexyl ) - 4- net hyl - 6- (1

H-pyrazol 3-yl ) pyrido[ 2, 3-d] pyri mdin-7(8H)-one;

2-am no-8-(ci s-

4- hydr oxycycl ohexyl ) - 6- ( 2- met hoxypyri m di n-5-yl ) - 4- et

hyl pyrido[ 2, 3-d] pyri m di n-7(8H) - one; 2-anmi no-8-

1 o -
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30 hydroxycycl ohexyl)-4-methyl-6-(1

H pyrazol -4-yl ) pyrido[ 2, 3-d] pyri m di n-7(8H) - one;
wQ@2(qo8@3A62 di f | uor oet hyl ) am no] - 8- (t r ans- 4- hydPCT/IB2007/002578

roxycyclohexyl)-6-(6-nethoxyﬁyridin-3-y|)-4-nethy|pyri

do[2, 3- d]pyrimdin-7(8H)-one, or the salt thereof.

In a further embodiment is any of the aspects

dSi‘cW#Heg m%Q&a\ﬁE &9 -@%”P&% ﬁﬂsa\ﬁ*"t aﬁ{“rgcq cb'%%g @ hEE,) alkoxy, (Cs

S descr onsi st

ng,
to C1b)hé?fY@9ﬁ"tYh @5 Wh&s)pr%ii'é'i‘ﬂte’i’ﬂ'@’énr15é>(?}’mﬁ% 5o SIQMNEER™t ¢(GH).C(O)OR”,
-(CH,)jB10jNTRERYY, i- xcm(omﬁ?rmsnmaom)n% WHefdirs bt dtsalde@s tto @gealkyl, (C; to Cg)

alkoxypm ng% 8&%?%‘3%(‘1""&"'% SGe aqbﬁ?‘é) Y gggrlk@rs glrigng pﬁ%ﬁ? ;tedrﬂ@gatqew one R'

group;pr esent invention also relates to a nmethod of treating

a@mrnﬁrgl.ndggédde,gryqvurb,ar@r any P13-Ka - nediated disease
ondj tion in need thereof, conprising

tﬁ%gskﬁﬁd%¥’%ﬁﬂ¥ﬂls e .ﬁ% to said nmanmmal a
t Adurthpeasped af thg pedspridnverieondm®d oerapaynd saledtesifeam ha group consisting of: 2-

BAIRAUDERE BV RE 16ROl ByrichLs - &abmylwdaﬁw]&a&mzmm one:
2- am"ISP’Iﬁ) %|B ﬁﬂ(ﬁ'g{‘%ﬁéq‘gﬁﬂbﬁ? TQS%YPW'&P &/\Xj)ﬁd' m |8%[P g L?ipynmﬁjm -7(8H)-one;

2-amirfotf-[Biidimethgariodipyrizitt-3-yi-8réraabAdydreycysithkexy rdonethylpysido[2,3-d]pyrimidin-

7(8H B&n C@Qﬁlﬁ\ﬁ%u(ﬁans;wnﬁ%dﬁﬁﬁciﬁleﬁex -4 %&Hyp@qdu‘\lﬂlﬁb%ﬁpyﬁdﬂ[zaﬁ 8P yrimidin-7(8H)-

one:. ¢ ripRMEAGe SORYET i %9 B RoRhexsh hetnypyricolz.>
d]pyan?d:B—?(ﬁal-) om)i biti Z’rgmamdﬁ-ﬂucﬂé 6atetHosypytidin Agl)-8dmpstidtydesycyclohexyl)-4-

methyl?%r%g%?%ﬁﬁﬁw §Hﬁ0ne°5 afhind - (Erar‘isl']@ﬁﬁﬂjxycyglaﬁex% @-%?Jt“yl 6-(6-pyrrolidin-1-

er ref ates t th use ¥
yipyridgohyimuier: SPYENIR T GO Mor o n,2-Yping;6- %@1%0 H@F‘@W'q'w yh-8-(cis-4-
hydroxybyelof@dy -4 agdthilpgridd(2, a-d]’pswﬂhldlamh{) ohe r2-dnliigo-6-(Gethorypytridnf3-yl)-8-(trans-4-

hydrox@%@%\n%@& 4- Atnyk%l:i ldjg?rirﬁdi%%'op} IE%} ih-& &e(eﬁnetrp{lammo)pyndm -3-yl]-
8-(cis- éﬁvﬁwwnw@h%')de'E?fN'Ftye@P[?w%ﬁ@W“'ﬁ'§17fﬂ§;")loﬁ% met hods ag-amino-8-(trans-4-
metho%%hekﬂ) -4- dhethﬂme(cprmz@xa,lmlrﬂqzJaej];@nmudanusm)rbnbhe 2-amino-8-(cis-4-

hydro>%e4nn%t§ylc ir Ie[))% h eert | é] n?q%régbl %I)é)xl']ugpgév%]ﬁ*nngdm ?ﬁHﬂ;ﬁéﬁd 2-amino-8-
(trans-fdydrpxysyciaheyt-methy e 1 *dwewﬁdaméd% Pidipyemiginoii@H)-ape; 2-amino-8-(cis-

4- hydrﬁﬂﬂcyc‘ﬁ)hbmf@(@methdcx%ynm S)-Ametgip grRiBR B dlpyhfiiP7 (@8 dHe;  2-amino-8-
ntion Urt ér rel a

(trans é (;W%S L}'ﬁ%f: ohe)&lé) rBeét&ngBlg\r}\gt n-5- ¥IP ae?uglp}/r}do@%yd]g)rrlfnu}\ {(ﬁH) one; 8-
(trans fEmErbaCYARhexyDF6- G- mashiixgrunaing-y) drmeth 2t methylaeine)pyidol2,3-dlpyrimidin-
7(8H)-8kdr0r el CebJ(eth)ﬂHn‘ﬂW)J% 5-hBor86infdth fidih-Bliyl) 8tras-4-MBroxycyclohexyl)-4-

methyg(mqwt%r%(ﬁw n@nn %@égé)n\/\gf ag Z)r(naggl2éet8¥lergl (2)68 &jra S- Q ﬂycp oxycyclohexyl)-6-(2-
methokypgtriroigip Syyd)Hemetkyibyyidél2 3alinyemidoxAgjironei aaBuryr%(iran%hmchyclohexyl)

4- met%ﬁ b ‘{jpl[ngthﬁ 1@%}’2&6@ F\f‘, Qndz)fzgd'a]pﬁnﬂﬁ’du( ﬁ@ﬂp&%ﬂd 152) i B-dd¥d-8-(trans-4-

tunor no
oD TR SAH PeRs IS AT G OCTARbRe 152 n 212
difluorbétiey!)SiiDW]38- (1A0s-8-bydoxynytbbbxyl ) BH GmeBhogypyridin-adyl)-d>oaatplipyrido(2,3-
d]py”rq'ﬁ'ﬁ%@‘@*%ﬁm’?% sg,%bgg,urmr ef ficacy of Conpound 152 | n

tunor no tailed Description
hé& @ fuither erabadisnent is+aly b thecaspepts a?f»a"b%dr?@wrdnr@mbeﬁ@n Fwih any of the
other a@eds tasclidediabovepeiich iy incorsistentigerseitse. 25 The terns

tﬁ%‘é %resgrqqn\%ﬁtd)nhgécp %ﬁzﬂes {oeg %'h @%cédtl%bfﬂ%ﬁlt&nl anliﬂ?gmg at least one

compquod as degetiredherinap agﬂ?aﬁheée%yaﬁ* 665?’@6‘??”?‘%Y ecapbinhie FR{ERrpgdiluent.
Strh@b@bént invBrition aRB Gelleatdch@ethed &l treaffigoanpsrmial cell grewth, or any PI3-Ka -

medlafﬁ %%e%seaor %grgsq,{loﬁx ] m?na?r‘?maq r(e(e% fhepefp%gm&*s’?w\é theg{)%d‘]&sadmlmstenng to said

ethI
mamnja @- tberamutlcat"metfe%'m ymowﬁe?ntay I'easta?m Qq'TQPOP"q@S dqq‘féque'ﬂer'i@” or a salt
"Me" and "nethyl," as used herein, nean a -CH3 group.
The ternms "Et" and "ethyl," as used herein, nmean a

-C2H5 30 group. The term"(C2 to CO al kenyl", as
used herein, neans an al kyl noiety conprising 2 to 8
carbons having at |east one carbon-carbon double
bond The carbon carbon doubl e bond |n such ‘a group

o o o o ' ~ ~~ 1. .
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the E and Z isoners of said al kenyl noiety. Exanples

of such groups include, but are not limted to, 35
we@edengdis2 propenyl, butenyl, allyl, and pent enpdT/1BBhe7/002578

term"allyl,"” as used herein, neans a - CH2CH=CH2

group. The term "C(R)=C(R), 8-as used herein,

represents a carbon-carbon doubl e bond in whi ch each

ercf P ot 5"l Bty e BoRiEealSatiS BEbabg m o s
embodiroenrthesabmgrrial cethglowtivis Borwearigeneus.at ons and havi ng at
l ?ﬁec‘t ré%@ﬁ Fl@érm&n'f&'@ifap%atH 'tcplae n@%g ofThﬁbl bﬂﬂ(d:%hmtlc activity,

p Ln such e an
comprisa e9Meging ScBIP 5GP Fy RLS RRTTRENES Aot P 2t GRS Eompound as
descripgiraesim) dr a &attamgpéats of such WD 2008/ 032162

P& {)r@%?n?\(/&qgrﬁmﬁher rec?at&r tB ltmﬁlsb %FaWtheQUﬁw &8s &escribed herein, or a

salt thllrleéjneumt%@anu@cﬁy@ﬂf aﬁgdlcamerﬁ &WW rea%qubg{?Hréormglﬁall growth in a mammal.
3The pigsent inlaritioh eurihier' relales tte mshpdsbkroakyry, thaisoromads as described herein
using HS rn%ﬂ%‘ds 23 naR herﬁnLéIﬁé' er@BMQ hdYafn': ﬁb th lﬁ@'ggn I%Wthetic methods A, B,
contal ns carbon atons an IS
C.D, tFr Hlagﬁf as JesefibemBeeinor cyclic. Exanpl es of such groups
| maé prdeent véntiod fuither ralgfes kd &yt o thet cdmpoide @xstribet dbowy, or salts thereof,

for use ag " Ofggllgax e’nt I ‘?he Fé?é?&’ in(s)lfz%lbn Wurﬁm% P@@(e l.loﬁﬁe G%’g &Xyny_ﬁ); the compounds

&r - Bh
descripegyabovy; g@sqltg tr@g_espj fq;,ﬂw manuéagtu[ps@@ rn@i«l ment fﬁrége]geaémap @Ufpnormal cell
growtrlerived froman aromatic hydrocarbon containing from
6 to 14 carbon ato fgx | es g such groups include,
escription pf the Drawin
but are not limte thyl. The terns
" PIE. anshowp ham yeixarfipley sof udese- depensient, antetdmorg etf'%:MSOfg Pfpno-8-(trans-4-
hydrox-g othg)f 6- (@-@rﬂiﬁbkyp ridk$3-Y5-2Gnethiby @ B3- BlpyriF&iA-7(8)-one (Compound 152)
mﬁgr up. (CZ to C9) heteroaryl™, as used
Bﬁ”}?r 8ns an aromatic het er ocyclic group having a
t 612 shbws arperampletad dds@-depensentianti-tumor effieagy ob@empound 152 in the SKOV3
tumor ffdALA&I ning from 2 to 9 carbon atons and from one to
four heteroatons e I ndependent | el ec .
S ROVSARTPR o e 9eBYIOBE ATy U ALCTPoLs P2 n the Us7MG
tumorgtodelp does not contain two adjacent 0O atoms or two
adj acent S atons. The hLKEQBYSHibfondl OUPS i ncl ude
Y5 15 EXanp

benzo-fused ring systens npl'es of aronm
héﬁé’?%ﬁ‘f"i‘ @ederaﬁp%onmngn%wg d'i“’rlﬂﬂ'"g arﬁ]ua%{jzlgfrwr open non-limiting sense.
PYhé tarrds lo! arjaiyar era@igyn” refertdb Haainy,| chlorifey ba@miineyar jodine.

t %é 2!%8' Yé to fCu)h)élk? r{afla*setmél satdr?lg?(gﬁpﬂayé hdeolaa:‘Bgrpl'aﬁlcal including straight

oxaz

chain aecbaranw@p |ch'«w QFOPIPﬁj?iﬂy‘P 6 g W%zgﬁmp'eswéi&& (elaifl groups include
methyf; iefHyR | prabyl, 2- drd’p@labﬂiuwl Jiso-buthy| fez-butyll perpyif &rad tazilikgl The terms “Me” and
methvgyzrals Q%Qhre]}/elrf 5:# szf]}/ ér{)lﬁd Slg'lqu'qisy*it’ a ‘%{h Idlagﬁged herein, mean a -C,Hs

oxadi azoly I'azo ura anyl
gmunbenzofurazanyl benzot hi ophenyl , benzothlazolyl

beng ‘i@fﬁ\z Qig)&l) CB)ClallHeﬁy'ifZ as h§éd| heréwirﬁlﬁ}ﬁ@bﬁ aKyl ,moiety comprising 2 to 8 carbons

havmgh%Qeearsg ! dlb§¥ S?J'B %ggle Borlild'coﬁiét ac arboﬂ%ﬁbl?%or‘ﬁn ggch a group may be

anywhgteeglengsthe B to 8 cerb@stpfblnehatwr resilig taatﬂb@ cogpgyngiu (Sugle pioyrginclude both

the Efah@® |E’6fﬁér9|oﬁsd'@¥Iké?ﬁl rﬁMEt’yO'E'x&mMIEs Gf\b@htg?&bgdklgeé but are not limited to,
errve

etvenflY s Py @ BB o D05 1P gV (RGEY RGP @ ~CHiCH=CH
groupi Mhel¢éarm| “GR)=C(R) Caatubercirsell,. repr(a@tst @capn-carbon double bond in which each
carbog}éghggﬁeﬁee,rbgah Iﬁydmu as used her ei n, neans a

non- aromati c,

0 APt B ey sy BV PR o abVIEP S fagping rom 2 to 8 carbon
atomsf andmMaving at |3t arteaaron-parbdrstriple gnds yBteeatboanatbarotripla bamdig such a group
may be a?igJ/t?ere glén& tﬂe% t& 8 4Bsh zWlfjregﬁltqmajstatbk.% c@mgound Examples of such

roatons each I ndepen ent y selected from S and

N, and with the proviso that the ring of said group

does not contain two adjacent 0 atonms or two adj acent

S atons. Furthernore, such C2 to C9 cycl ohet eroal kyl

groups may contaln an oxo substltuent at any avallable

. o I o o

in the
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t et rahydropyranyl, dihydropyranyl,
t et rahydr ot hi opyranyl, piperidino, norpholino,
wa baosmsiphol i no, thioxanyl, piperazinyl, azetPdi/mB2007/002578
oxetanyl, thietanyl, honopiperidinyl, oxepanyl,
thiepanyl oxazepi nyl, di azépinyl, thiazepinyl,
, 6- tetrahydropyrldlnyl 2- pyrrollnyl

group%fngﬁg%% kh% %ot X o:togxey yne FP p&z dl bdt){ne a %ﬁ?&%ﬂy’ne, 2-pentyne, 1-
hexyneli 2t teixyrieaand 3-hekyiey dr opyr anyl di hydr ot hi enyI VO
2&9@4&32@30 BQTe{nloﬁ@OQJ (J&Q%?&I mehRs &k byéﬁfyp rHﬁ[ﬁWMérem said alkyl group

contal%/fépgggﬁlol dl&}[rt]%f gtomi aej? Pi’anéh@d,g?éﬁqhnc&% ﬁ'lp Ips of such groups include, but
are ndt Oinhesbtt@ninethodit etimoatp y{prqqupxyolaq;ozmrcgyloxy n-butoxy, iso-butoxy, tert-butoxy,

cyclopgnlﬂwpérﬂ% @Jﬂe@(&xy 4 rTEt hyl pi perazinyl, 4-
yI'pi per azi ny

1-TB%5I™ | (§6 i %z)a@ﬂu ?%)f‘sfd BPGECcTERF2 IR etr'é(?drﬂo"( gazarprgatic hydrocarbon

contaifii@irors Bed datddydn ajorosi pExamplas of sucls gloupsait@atie, hurccryat liited to, phenyl or

napht Sﬁlq tertiR BIPGHE dnEnyl, Oks usgd HQ'EM CMQn' £ -EHDGrodh. " HHelikPbenzyl,” as used
&t

ving a tota rom 3 to 10 carbon rfng atons.
hemmE%&ﬁﬁ@eQ“é%”s@@H’groups include, but are not linited

t oC, RYC) baEroayl, as Gyed hehsit, yleansGynGlranisio hgterocyclic group having a total of from
510 1§ ét%JnQ H}elgt "%B-r#d c%thlhRE ﬁ§r¥ I2 to g%?ljbgr{@tgﬁﬂ Iand fr @'ﬁ%e to fOLﬁ heteroatoms each

erel

indepangepi 1R TG ) S AAN; F5, Wi 3R PTPiso 1< S G Srou doss ot contai
two adjRBit D dbrgorttwd ad]éceﬁm Stofnd. MR hateedcpdlio giows indludelbenolfigd ring systems.

Exam;g]%s of %506 artulz q%tero%& ggrlo }S C%ﬂr@ﬂdmg" h?n {j]éeié@? pﬁ/ drg%gxldgﬁrafolyl triazolyl,
pyrazipydy ¢etrazaly, Jayyly |th'g"Y<bt ise¥azolRy thiazlyh| yxamwby's%@@'vs PW quinolinyl,
isoquifdiifg, ar‘idéﬁ?ﬁ b&lﬁﬁmbézmyt | Bhz&SRAP| %&n&fnyla BaZORE y@bdliginyl, phthalazinyl,

pyndaélﬂgp g%? ?yé[ ﬁon;ﬁj 3/3 C%E”dr ny[”?gru{ylﬂ ecg(aé1 I tﬁlgerg?ouﬁ f4 Jazanry?ri)%hzofurazanyl

benzothjepheral, k dieg#othiarelhs banzoxarolyt. ureatnecphnﬂonwwaliwl fnaefiyridinyl,  and
furopyﬁ@h)fl Oﬁﬁé% 't@ Cl héié}oarﬁtngdEQhQSbJ@Hﬂa{EBe&ortl\Pitﬁbheﬂfwhfafe%m:rﬁs possible. For

BN i e o T i
group dgrivedinex Emgdzole Tiag be Bridazgyiah attagfed) & imidazgl- 3'@'—&1&“@“&)\0
An(C ﬁJ @?Qy%ete%aﬂcylp as %E&f ferdid n@aﬁ@& h&péfbm&koﬁigndem& Bicllic, tricyciic,

splrocyqijc é)f WW‘ %’Qﬁ J"YR habn%@?éb%tgrﬁvﬁ ta I] %atﬁms ggltsd'lg? F)ﬁéeén and containing from 2
to 9 cdrsonedtoms andrirofnal te@xhearalorsyeath indedpendentycselecteCirain ORS apd N, and with the

provns@‘Qhﬁ( %}eerllgagﬂ %%abrgﬁ(d doégrr%j eorﬁﬁrﬁ %Oc" a&;chﬁan atoms or two ad acent S atoms.

roup kyl sul f onyl r ou
Furthergorg, SUgEBalaGA cvc'satwtef%qlhvmsoupﬁ r"@uﬁowetﬂépm gutSfioerk sy vaiasle atom
that wilesulNiRR! gJ&hoelfompodiid. " Romexanlek such agirauppnayabetais ah @x@atom at an available

carbon @r@é %@iﬁ groupﬂ]ag?iﬂi%}fﬁ% k?r%%'ne {oeguﬁétﬁJehﬂf &emlcally feasible. In

g e Hoh i B o o i ulr o, sl
sulfur At’tbm ﬁhév bexyidizg @tPoriecdraws okyeh @atonsad affbrdaditydr sasdfoxdde or sulfone. An

examp.le of e% E{e/r%gerr%é ﬁ/g oﬁ’é‘fgrb?llgﬁgrg@ is g%?%ﬁ&c%nped fr gﬁ‘r'azetldme) An example of a 5
membemdw@tanefemwl grgrpda pyrradidiay.s Ap @xamplesois b yembgred cygipheigepalkyl group is

piperid@fyR URAnl S&RPR 40 @ m&ﬁl@r%cloﬁét@ﬁﬂkyl gaﬁp/-}s maairbnonx(h example of a 10

memt%bedéfeclaeng‘a?&(ygg%%g% )&?u.l.ng éﬁjrB/I q—'yqrtﬁrr eg()él ales gr %uﬂcﬁ) Cr ? ?cloheteroalkyl
groups o inalud®, c duboargl ngt olimitsdn tevhi tgtrahmirp@rqqyldr g@mofurapyl tetrahydrothlenyl,

tetrahycﬁ'Mﬁ'ﬂﬁylr g?nmgmoﬁﬁd‘n?w S teﬁr@h@rdtmy%ﬁl"pplpéldmo morpholino, thiomorpholino,
n

th|oxan¥l,aP|R§;¥ a?zigw lj% %Ug R\f%anAI hﬂrgP%pengllnyl. ﬁ)éerpsayé. thiepanyl, oxazepinyl,
d.aze;gmwzupnamﬁrryr s1,2,8,6ftétabydropgridinh| 2pyrrednyl.bB-owrdiieyl.oindoliodi BH-pyranyl, 4H-
pyranft, dURa&i IOQ|3'&c¥<Sia%W pydbaHp, TdREiSHS Gfhidlanyl, dihydropyranyl, dihydrothienyl,
eteroalicyclic group W th heteroallcycllc as
defined herein. A "heteroaryloxyl" group refers to a
het eroaryl - O group with heteroaryl as defined herein.
A "hydroxy" group refers to an -OH group.
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40 An "N-am do" group refers to a -R C(O NR group. WO
2008/ 032162 PCT/1B2007/ 002578 -11 An "N carbanyl "
w@e@sp3rief ers to a - ROC(O NR-gr oup. A "nitr o"PQr/B2P07/002578
refers to a -NO2 group. An N—Sulfonam do" group
refers to a -NR-S(O) 2R groupl®- An "N-t hi ocar banyl "
group refers to a RCI:(S)NR” group. 5 An "O carbanyl™
d|hydrg{urang ::;)grgzsoh gyl ngo %8%%"(1;@1 t hqu%[)g drT%:%j,O]hexanyl 3-

I ocar
azabiqyelold(j -Qlheptapy, t BHeind S}J'NRFQ'Z'nﬂ’r o@oxomnerag% glrreg}bylplperazmyl 4-
ethylpfp@fa@uhﬁ dnQ 1%x6—@r8bﬁﬁ'iﬁéplrﬂﬁl5ﬁe¥ BS/UCh that al kyl

g@? %‘IFrﬁ‘o#(g’aﬁoké‘P) calflgﬁgyfd eg:r means a aSﬁ{l]lrﬁt(T(dgr ongcgchc Med spirocyclic, or
polycyalid ringf sttubterehiyating retetah pbirgm I@‘a@ewo@éwn rrnspﬂtmsedEmmn*ﬁs of such groups
| dé'd&%ﬂefﬂa@t IMiRE Yo, cftl ISI%QBM I) cydle II §EI8Femtehn clohexyl cycloheptyl,
inel OR) 2 Igr ousﬁw%b?y 'bg?%Sg%fcgr?to g @ Si (R
a"da%a p. An S—sulfonamdo group refers to a -S(0O
2NRe gerouspirocidic’Aas sisgd herginhagritsugpnyestienas meening, - tB§tdp.Rany compound

contalglF'lQWbI %r?g?ré ghésoﬁtyéreln Wl@b‘fﬂhé ﬁrﬁ&rrﬁvé Qn@rmg%a@onaﬁc%ﬂyrﬁ) The rings of a

spirocydip CREPAYAR A 9ﬁ@@£%8%|ﬂdeﬁgep%"ﬂv PP a5 205 %atzfg%:c?%iefab'y they have 3

to 1ognngm,tonvshemaonz:mntmghaalau@&n of A spirocyclic compound include spiro[3.3]heptane,

spim[{%g p&ggﬁg&,{n nam do" group refers to a

tg A "tri hal onet hanesul fonyl " group. o
" e, Aol S GRRkEY: BIEES SRR, GTRIDHI® ey fprocictc g
strucubedf @IViBg tattotal of Gbth gn® Bjrarbén' rﬁg @ﬁﬂf&OXMahp@s @t pudhedreups itatude, but not
. je term"substituted,” nmeans that
limite C%IS% %{19e(§}élgﬁexe;{ »

e’specl group. or noi ety bears one or nore
ststqrm@mpsrefersrth@ -EN gfioupinsubsti t ut ed, " means t hat

t hﬁtaﬁ&&%é‘ igRAlp BEH B DEMEchyINfoup WhSel A uapdrsgenThe ter m
S BCHRRE arheBeTe b S onal B oo B PP g Eheren.

s Wpsalkaxyertiopy!” feters tg at-6(ERunder st ood that in the
quakmﬁndafk it &%u&reee'i%tanlamnmaw gién a group is
said t u3| 3:‘ Ior IS "substituted" wth
fé\ﬂ/e‘?'ky@“BWBQPH%F? St QZ?'M the val encies of all the
atAoriaminet drdup refers tparuihidh, ot are-NRBigedupi ng val enci es on
S%ha,ﬁ.r&en@wem%\?eférgua%d-aw»ﬁhhd%egﬁn For exanple, if a

al so cal nyl" herein, is
sd‘Bsi‘rP'f“Bﬂa i rﬁﬁrsdﬂé “GENRR onal substituent, one of
orAdi"arglalyylSdeoup refers tb hetky@6y1, athtrevatikyl aohd arytiare sibfinred hedent
S?\%h?{g %8}69 Pe st%bgg(%-@ Ita'n §—b¢1relterogﬂll &'@uppggd@fhggrﬁerem
rin positions,” mnus one

6‘”W'€W°@'H%“Yfé?fﬁﬁ he corrpound of the present
i Avieats@dnyl'Sgriupreied, to arsdesl.an addi tional substituent,
t v C remai ni ng 4 carbon
a?‘o#s%a(?o @ Le?%é%ahc@o on%r&ll;bydr ogen atomto fill
t Werarbemyl’ GWéP@éefSQEITiCI(%ﬁ y, if a C6 aryl group in the

p][ABS:QiatonWWWSrsIt@a%(owbR bfau;hgel di substituted," one
of, .or r u t o
b REBRE E Sle re br lboi b SR B 1eRicln. ©

t wapyaapeor@uwgafsmwﬁt@fﬂ:drouv:rhose t hr ee unsubstit ut ed

cay-Qam |§%@H§kyarga>u§aéibrs kt%ﬂldalkil)ﬂ(msz é}ylﬁy ogen atomto’
fllb?lt ei.r val.enc used to

PR aieT P et LS. SheTE HOCBRsukiet "of ¢ he
p rAe'etatoalicyeiey hgrowpmretersito adieteenaticynlist@ ol with tEterpalicyelic @ defined
hereirs Ol Vat es i nclude, but are not limted to conpounds of
the invention in conbination ano

ethApisloaiRRy HIRHR refei AR ARG o8t %;&ua glt I agtJﬁWed herein.
agehpdrexy” grbuppretets to aae(DIdgroep hanol am ne, or m xtures

t her T RER 1ol A be used when said
%vg%i"'%g"%g e B O b 0071 002578 - 12
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water. It is specifically contenplated that in the

present invention one solvent nol ecule can be
waz®sosAased w th one nol ecul e of the conpoundBCDIB2067002578

present invention, such as a hydrate Furthernore, it

is specifically contenplated'that in the present

i nvention, nore than one solvent nDIecuIe may be

a I e conpounds of the

oAk e BB RSBl e C

Aﬁdmv?dﬁ%PF?émﬂQaﬂ§%§5&@1f|calIy contenplated that in

t e "NpBaIfREMIdo NYteUP refers tb 8 SISR-B(GAER gidep.sol vent nol ecul e

TR AR STh Wl o QRRBIREfp Of the conpounds

rese hem hydr at e.
F&p tPrearpeypy’ greys) fﬁf&tsé%adPCW'ﬁ)rQé@@nt i nvention are

Cﬂﬂt@-ﬂﬁb(ﬂyﬂ‘@mﬁﬁr&&bb&i@@(@égﬁﬂﬂpounds of the present
reta cal effectiveness of

ny ion .t h I

¢ AR iRt o Bl p 4Bl il The (orm

" AhZoxpEareunt relersi th ¢ ca'b@rypmbﬂyéuqahat atkylsybsiitited dyoxerefers to a ketone
groupmeans a salt of a conpound of the 10 pr esent

PR % 30 bR R Al P SR oo

replacem\dltrtfhatme gom®t bi ol ogically or otherw se undesi rabl e.

T]&@pﬂoeﬁrmnym{,}aﬁmﬁ@%{g LCRO)ORICHESRL abl e formul ation, " as
a herein 9%31@ conbi nat1on of a conpound of the
[

vt pigHP refsrs 3§f°"8ol vat e thereof, and a
can $-suitfonahhitiel @rdup referd tooa -SERGNPigeoup( s) t hat are
CR”Rﬁ’lelbbr%uWeH?st%acgfﬁiﬁ‘d%t)"f the present invention,

Is'not deleterious to the recipient thereof. 15
Phas e rauedrer i #i @R Pcan be prepared by
pAGhedatbasy!" igroopreféro totadhCeeS) B graupdi nary skill in the
aﬁ\“‘mhalgrﬂétha%?égﬁgén?r' 8?0% e?é?@”g%%éﬁ(é}f %%M@fﬁ%lo en.

i nvention ca n excl pi ents,
d"tibaleraethanesidigpamidg” groug frfers ¢ &b S(PeNR-g%HP-et s,
CAPEikdI6rBethatiasulfog dmdpeefeﬁxasmasopjgrmpcu pi ents,
diy L. are suitable for such
f !érM {B ethﬁnﬁouﬁcr%% E?qtuf)ovm ng: fillers and

eRt'exaepy!’ SirvR r%tgrssq%nﬁﬂ)OR oRrs, mannitol, and

SiThé f&nf “SlBEtittad, T M&s tHat thdispeLifke @Rdup of theldtyaears one or more substituents.
The tegrgr ur?s)t(J g{s e(!gcy ) fe:aenlsltHe%t %?eespaerc]:gecf tPI!?)SB bg%s %glsgtljgstiﬁ%ﬁts. The term “.optionally
substityied rroear@émeéthemgeqﬁted \grogp wgmagtéhwm@umsaste@ by enerqsimore substituents. It

is to B %h&lirﬁtgécﬁmaﬂﬁh @fﬁeéﬂnﬁ)gﬁh&hof?ﬁe lFtQé@eﬁpWenﬂS@d\ihHmaSb%bﬁ hs said to be
. at e 1 U rDoOXyne cel
““"S“"gh‘?ﬁi?gur?f &?aP@’Sﬁa‘Fg] &'faw%é’d?‘lﬁ’ *b‘i“c"’.ﬁﬁ oﬁ' ‘F%V*ﬁ%ti&ﬁ of al} i atoms in the

compaquad, hel rempiniigs wddnaies om seaich grasp peer filled by hydregeor (fior example, if a Ce aryl

group, aa%%ﬁ‘erdab@nﬁ &R, |§1§ubgllt{é't5@ Wibne aﬁﬁml !;U“Bsﬁi@é?@ QMQ Gfsordlnary skill in the
ents sucC as cel

a
art wop 0o EanEine! SUSh 8 gD ot | CRPT PEENS 5f on garoRt 3o b g e e ring (6
initial fpsiibon intimis aando Woiblr the aerhaindesn ohthasotpdung of the pedsentlinveativoh is bonded,
minus %Q@cﬁﬁdngmuﬁétﬁﬁhﬁb%a@gf% SRLhG o@QésY ik t?éfhaef‘rﬁr?g tgéaYﬁdhla‘&)ms are each bound

Fi nal har maceut | cal

to oneﬁg%g?rbatom &@Hb%rsval@ge% e%lmllzggclﬁéps arybgronéo( iB Itr|e| péesent compounds is said
to be fuiistbsigeet, ettt belinagnskilltit thel arkwouldl erisrmindgt omdahehat thyep®; aryl has 3
carborpgtorﬁé Férrm Jhéi%?edunsﬂgqfukld 0 Q%Jexmreé Lnéuﬁstlﬁfi’&gx{a"ﬂoﬁ aalbln% are each bound

rmaceut1 cal acce

to °"efhéﬁ"ﬁ9ﬁ”aﬁt?r6f%f"'é'Te"t"H'é"CpﬁSesent i nvention can contain nore

t lrad tedrn esclaitd, M€ usadgs aelicaiy a moREulgxa@pleR betdieerticompounds of the present
mventloﬁ) rq&%@\;enp Rﬁle%[ﬂcy @Q&wag{of:‘gﬁ{ygte% E?\%f&dé’ %ﬁ %trg ﬁq%gﬁi to: cwounds of the
mvent@u mmwnrawat@n@wn@loﬁhmoh rfeﬁﬁf@nelr dimgthgs\dienpe Jogthyl acetate,
acetic [aBR, Bh@soRiMind, Y Aidtdred thardf. O RFm MBYdeate” adA ibkiugBd@lwhen said solvent is

agents that reduce abnormal cell growth. The term

"P13-Ka-inhibiting anobunt" as used herein, refers to

t he amount of a conmpound of the present invention, or

a salt or solvate thereof, required to inhibit the

enzymatlc act|V|ty of P13 Ka |n Vi vo, such as |n a

o o — o o o o
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5 sufficient to effect treatnent, as defined herein.
Thus, a therapeutically effective anount of a conpound
w@bRooBla21p2 esent i nvention, or a salt thereof, P&I/EB2007/002578
quantity sufficient to rmdul ate or inhibit the
activity of the P13-Ka enzyi® such that a di sease
condition that is nediated by activity of the P13-Ka
water. eFfsség?eqlfﬁauy cogt%@plgt[ep g{ﬂ In trrlﬁe a./rtlasae% dvena_ hn:orntee%ée r%t n¥o'|’e§31£ can tre associated
with openoleguievaf the eampogndsngf tlmlatesqfﬂ) 'wantmdwh@é 3 hylszig.e Fgpthermore, it is

specifeQdEdntePiblatdd tHat WW'pres@tﬁﬁHéﬁhﬁrﬁ%Me ahémrasa@ solve@! melecule may be
| Sease

(1), preventin
assochiel BT RES RSkl e STRPARSrly TGP BT GO o4 phe anvorat.
Addltlmatﬂsdutt is epacnfls:ulyl’conthaplateu dhat fry @atpmggmt invenkanj lesst than one solvent molecule
aQ bé{e@%nh %né Fn%%&tﬂgaftthé %m&hﬁs%t%?r%hﬁn@%‘ EicARs a hemihydrate.

Furthqfraﬁrai gqlvg}%s% tlhg%res%ni :lr’&glletpﬂ areI c%gte@g@tg 85 g@yﬂ%es ?f ch5)ounds of the present

inventioa tfiae retairgthe hielogical edemtivanes<d e rtondipdrate farm, of tewsinpeunds.
: gﬁé ge?/l?i'n%nﬁ eh%llf%c%gﬁétﬁe i, %9 rﬂjgéc} the?Eln, rRdant a\ehit of a compound of the

evliatln dj sease of, co n
presegjrinyeRion tBatsiiae dts Piplogica! TR VOSSR PL HE 1 s @n pasos O the specifie
derivafi¥ dhdthad 18, notbigiogicall@br cthenmige @ndesigbleanmmat ory response

T‘]QI (1% H@%%ﬁﬁdama&g&aﬂg g@hblﬁﬂioﬂg ag' ﬁ@relﬂr means a cr:]omblnatlon of a

condi or mal ro ,. Suc
compeid ek anventiop i csal F FRVAL THBIPY. MC%% e, Ffog bients) tat are
compﬁ?ﬁlée\ﬂrﬂél @:Nmﬂfunaﬂ)f ittedpreésahtl alveraibh,earidasl noi Héletardibue rtoretle recipient thereof.

Pharmaﬁ%utlcg for{'nulgltlons ca{\ %ep dépgpedeogspg&l ?5rg§ pr%/vaqu ?hé)gé oFPFdﬁar?fsklll in the art.

I'sSeas uce
For exml@sathe@@p%@ﬂw%éhe BIeBert dTveption e bR fesmiated Withecommon excipients,

dlluenltsfwlﬂét’rle\@ammdﬂl‘iis tdblRE, tpeules bad MBS Exdfpled oSatip@nts, diluents, and

carrie%?téz}t g%ﬁesijg?ﬁ Sor sufcgﬂ?r ?a?ontsl?necrl ggfthesfgl %vlln%dhl"é% Q\%l%{éﬁaggguoh as starch,
sugary,emgnniels and @mggfderl\;a@jyesejmﬁrpg @gerﬁ@mﬁ@ §ar@pxym¢§1yl cellulose and other
celluld3k Qﬁ%ﬁlvésnﬂlﬁlﬁﬁtbQ yefa@h) H8 pol?hﬁVI PReShtidriet Aolsiuridfg agdnddéueh as glycerol;

dlsmtegmjlﬁg raa%ﬁls/ gqrézp Fasgqr,ogaﬁ():rre?l;l tsclxglgn a%écgcgiygglt %b'lsoed dlsmlo lgéslrsctax?lr%ethylcellulose agar,
calciuot daeronats caridrsdiliomtbindrbonaé;eagents for cetarding rd@mlwon tsseh assparaffin; resorption

accel&%r&ggp&l@ﬁ%thuﬁgrnQQrMOr{ PO UbrAddRhds; RBfdeanichiEsa ﬁts%uch as cetyl alcohol,
oss of contact inhibjtion

[ ncl udi n he a
avcerg SR IRRTR D CRPEI TS Se8i78 PRI GFORIPOY: AU AP Ras such as tal
calciuanednd snagiidsiuen stearhte ded solib polyetsylametglycolsi Fieal phaymacdutical forms may be pills,
table’té‘?ﬁf%r{%llong&e\Q't ShcRls, cAMHBB or Ql%hlta%a((ktab'émﬁowdertshﬁ'{d the like, dependlng on the

rate O%Pex reSS|n a_mut at ed rosi ne ki nase T
type @V@ﬁc@ﬂi‘r gsed; ditigpally, Fé%éeﬁcglf:allyﬁoatgmﬁétegl tﬂﬂs@ar%ﬁ?tﬁﬂ' y acceptable
formutifichsnad [thegprasent @eértion ofn Ottr'ltEEi!I‘ mpreothar emeaadtive ingresieat eloriemample, such
formu J)nc‘shmg\f ﬁc[nqa?rp T’no 59 %hep @ orﬁﬁ@ gcc%ﬁ}lr{ Vt%tthQ Breggrﬁ Lfrﬁv%ntioﬁnyAIterna’nver

pro erate receptor tyr03|ne ki nases;
such 4qfpulainRp raav mﬂam BRI p@feaggnwn%%fr {hg (present invention and one or more

additioall Ageartstifit RRIEeENlsinibmesn gaswith. vat i on; beni gn and

rnE'IJheg r%nEB%A |{1F¢i’b|9r§q Qr%%%L ae géd ﬁ&éﬁt r'ef\é?s t%%éjérﬁ&fﬁ? sta l:(ﬂ‘npound of the

whi Gh° aberran I'nase act
presepicipyantion, puArBIsor setyetR thesen gﬂquam%l torig P'gﬁaﬁﬂzvma@& 5%%%\’@3 -Katin vivo,
such QanaaCﬁ\éMﬁ\ble& iR@fro OMEOGAAML oft JUBM Eorfidlhds, refired td€dub g Buch inhibition can

be degeémgn?gglﬁﬂnﬁ né#Je ISWS{)@S@%}")" #UIP% pebhﬁés?éesgrnrbg hére% n'd‘fl?o%g Qnown to those
of ordirenyi siyif inthelatral i gnant cells of other proli ferat | ve

di ﬁ\%ﬁ@rﬁ? u‘nH’bltW@'lﬂélKakéﬂfW&ﬂms a8 Gsb AbreMmesrsUdetreasing the activity or

uncipy D BB HECRTIR BSL LT P P & AR o S6h as @ numan, by
contaptingithd erayme wittus cqntdeVd of shecbresesttinveotidns. 35 Abnorrral
cell growmh" also refers to and includes the abnornal
grom h of cells, both benign and nmalignant, resulting
fromactivity of the enzyne farnesyl protein
transferase. The ternms "abnormal cell growth" and
“hyperproliferative disorder” are used interchangeably
in thi s appl | cat| on.. The term stere0| sorrers refers

N g
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backbone structure. In accordance w th another
convention, in sone structural fornulae herein the
w@ a008ose1et ons and their bound hydrogen at ons aPEI/IB207/002578

explicitly depicted, e.g., ﬁéaresents a nethyl 10

group, N--~Cl-3 represents an’ethyl group, 5-~0

represents a cycl opentyl group, etc. The conpounds of

t q’ﬁe Rk ?ﬁgﬁ(a &bt?s@& h&gmrmééngﬂé- @%Mﬁﬁaﬁtg 'th%re%faropé)rﬂl of the known PI13-Ka

on- carbon t he conpounds of

50”"Wﬁé“ﬁ?é§@ﬂ§ i nvention nmay be deplcted herein using a

SThé tbrrhi"tRerapdutigally affextild ﬁnmdgﬁ u3kd Rerdiof rhexths \ae dgp@unt of a compound of

the présent mventl o]n g‘r)a saTlﬂ]%Belgﬂs ?hat? whan g&’rhu'ngte e'driga ‘n% gﬁpn'n (ﬁleecpﬂ %931 treatment, is

sufficieqit o g@gtstrqg[r@ngtaé defied @ﬁ@fns T(h@s R thgrﬁ%qth;qllb effegtive amount of a compound

of the %Fh%@ﬁth%ﬁﬁoﬁ; orr Mﬁh&edﬂ |§TaLtfu8ﬁ|.ty aiffieht @tmddbiate ararHitrthe activity of the
PI3- K%r%g]rgg L Lgch dtgag d{se%sg r$8 og%lgast’ ?s nr1n1ee mﬁ&“aﬂ’y a%tl\@tg ut ? Bfa- }axoéntzﬁvqe is reduced
orallemigtetit to i ndi cate that onIy t he stere0|soner shomn is

MR8 terrh® 18" I* i’ﬂé‘dtlh@eﬁwd {réatin8nt mﬁﬁ'bﬂ@l’eﬂcé Babn&mmpﬁmgﬁmmér to any PI3-
ain nore

o e eab S f e, S0 Bl R G, AAPUETE el i e iease
or conditive ftom dequitog i @nskbjech whisly mreyt be predispashd it éheoﬁ@dltlgn such that the

treatnféﬁt%hstﬁlﬁeéb&gb%t:ﬁc fddaherkdr tm&ﬁﬂ\(ﬁﬂgﬁ: c%h&ﬁ&\@ i§ mﬁlﬁtlﬁrcﬁ inhibiting the

i ncl For ex ess st
diseasg; ¢ SPOFILOR, i-§- ’ta’feét"]grﬂsedr?dge'ﬂ”???ét i Ee"é’@r}ﬁ% dRgase SY P
regression Sethe diseasendri conditanore(v) sdlievisg awiatiéviatieg theglingase or condition or the

sympt?ﬂn@%s%‘tnﬁ&%Fnsthgrdlé}éfé' %P%Bﬁﬂit%ﬁ egd rH]e%hb”aﬁsmﬁa'ﬂ'ﬁﬁa%}f/ -response without

LT A o R M AL N A L SR B
these iteive Biripyrmeancthat e Iltis expettaacysib lan thdvidualddfettediwithe slyorniad cell growth will

be mcgaggéocc;r tﬁ?%or%r@éfw ty%)éﬂﬂ%? {hbglsgﬂe%f\)eﬂ%&ﬁﬁd' n the

'S Nnean indicate that a m xture of
dIUé‘?F% mé@#@ql gthprgvnﬁgr glkreferencesshqrein 1o @p wﬁntlvggorpgqunds mclude references
to saftxasghates, 'aRd doﬁnpda&@sl afierebf,asnclubiing adlyrgtphe stereoisogers, tautomers, and

|sotop|c¥lﬁt ?ag&'% i\)grs‘[on &gul a'r ex%ﬂvﬂﬂf co @n{istaeﬂe Qsl,eﬁtsﬁwentlon can be

r esi e on an
pharmt?@mmﬂf/ aﬁquétablp ﬁ@“sﬂ'é/?b?ha”aﬁutﬁ?%acc@(‘ﬁt*ﬁ?fva'@éne nt of a
demr@trﬁad ,cell @’ﬁMhedas udkd aé@hesfsés)g otieigeiddibatels, ogfens tb keingrowth that is

mdepelergje?t qj r?gamal Keq,u og} 9\ an%%i\ (E%gg k%g of ?lm?&c?ﬁxh%m?@r Mgﬁ:?ﬂ:@ the abnormal
growth oft normaticells gind @jweagrcyyth ofr@lngrmgm%up Th@y@lp@gﬂ tpéms not limited to, the abnormal
growtls ¥ lupHae bk g&h&)ﬁ that pRAIifeRay By y)lprééémélafmw throsife ﬁy@deeﬂbverexpressmn

élon ie., causmg

of a r(%/c\fgptg g‘gi%é‘?‘% ngigsé ?Cr:\]l-gigl Bf21 Hba?gnéaﬂg ceY? of other prohferatl% 8 se%ses in which aberrant

tyrosimeofinaae Aetivatios ateurs peytutarsioa Qrollfler?émby rzcept% wresine kipgses: any tumors that

prollfetran@By %@mnt@%ﬁr\%@gmﬁ‘@ﬁhas%%ﬁn@ﬁ&\s b&l@iﬁﬁ@fﬂ#b%nﬂﬂﬂh of &fbr prohferatlve
n e

et S S S S LS S N OEST, s i e maran
expresdingut actieatddsRastaabdgene; ttyvoor cBllss bothbgnig @wli raadigeamt, timwhista e Ras protein

is actvBleB -2 FRli 6 8MBBL&hic m%ﬂorRm' §noﬁ1em§5*&’ |beB§r9‘é9d ndl§iaht cells of other

can exli st a germ nal t}/ on a roon %
profic e easen ™A HGER SPoTEE BT SSVERS SoRE TRAMDIG ob Al berign profferative
diseasE3r 16 Mpsotid3i)| bdmlgrg ptobtatlc bgpetaphy, newnanf gapitoaa rvireg (HR\Husnd restinosis.
Abno&%saéell rqgoﬂh SQIE& Qﬁ}é.%l tb nrdI |H8ucfe% th§ Qbﬁd?ﬁt}ﬁlcb%hh%foé&ﬂs ) both benign and

onal ues preparation/isolation

maligegnt, jrefgltiog (ﬂ%?"t@\‘ya‘ﬁt"]ecﬁ?é\"%e rresyl B@te&'ﬁfalnéf?'as%y nt hesi s

f rowR e Uhbrdbha colpgiow layd fhyperpplifeativesdisordar” areasbditrtedehangeably in
this a l|catloe reacemate using, for exanple, chiral high

EP essure liquid chronatographyiﬁHPLC Al ternati vel
t heherterme ptarepispraers ‘FJetepde ﬁprﬁp%p@sc p@@yg |dpm§al fthempigal cons itution, but differ
with re§RE tPfle WhranementLf el afor@drl alpk Yn Spate.v R parpiat) i, tefro fenantiomers”

exanpl e, an alcohol, or, in the case where the

conpound contains an acidlc or basic noiety, an acid

or base such as tartaric acid or 1-phenylethylam ne.

The resulting diastereoneric mxture may be separated

by chronatography and/or fractlonal crystalllzatlon

o o o o "
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20 "Stereochem stry of Organic Conmpounds” by E L Elie
(Wley, New York, 1994), the disclosure of which is
w0 p@enpsat ed herein by reference in its entireCyIB2007/002578
Where a conpound of the invention contains an al kenyl
or al kenyl ene group, geonetrit-cisltrans (or Z/E)
i soners are possible. Were the conpound contains, for
refers %o g{@ﬂ%rFol%orJlfeéé % & Eorﬁég an thg z?rg 9109 Su rﬁ%ﬂmg@aﬁﬂ% lrgr ﬁchgtéf 'one another.
The t@maﬁ@p@rslc ofr ra&am@rrewuam asmead'er%tr%erzts ahd r@ﬁéwe of enantiomers of a
partchIé}%ﬁnH&Ina The %rﬂghlﬁst&@&ﬁ&gn gn RYotHRX hhrbj reférB ketht ddtioAsMd between a

palr 0{ %grgﬂlf?ﬂ&%s %EE%"?{{RS% gfgrgrln%r W|¥r$1nhnletgc cent%r? %ﬁc? F%o’ﬁ% Fntirl:gla' waages of one
anoth¢raut oneric fornms of the inventive conpounds,

i ncl udi ng conmpounds exhi bi ting nnre than?%ne type of

'Cﬁrg ;’%%Hdﬁﬁﬁe \ﬂ@\da EBr?\%MlBﬁ %séﬁf |n % cf bbi e

) rans 1 soner may convent i onal
nerein e deRich G PaRE et it Eieopars of RiasEmeR o1 ey My Phgubghityent to the core or
backbb®¥ stRicfurd| & aEdordanRed @i apdiyeradodventias tin @oraé structural formulae herein the
crystallization. 30 The conpounds of the presEQL
h
carboﬁ &X@g%h&’m g?clyu\?gﬁ i@ ga#&rﬁ:sga[r{g gﬂngplﬂﬁl?g@gg& -5 represents a methyl
which may have little or no pt
t ensel ves can, when adm ni § ed to a mammual , be
ﬁd into a conpound g Fefmula (1) haV|n% t he
gfoupdes red ° EPIESEME 9N PP ¥Ranpl e, biﬁpf?ﬁﬁ?tﬁf‘ﬂqki?e yl group, et.
C|T!ﬁa\ba®§oun&l(bh tridepresent inveiodneayr el e ras@ométdc asrbon atoms. The carbon-
carbon % cds cl#qge corﬁé&%%f the p%]se{nf Rle ér‘?mg%e & |c%%lr'&r?qu§ a solid line
e functi onal 1tie ent
( —c—on'a&umﬂ:vemﬁ;e 35‘I'Er)mnﬂ addfittd wedget( 'Y ai Themse et e@ud Ihm)tmdeplct bonds
to ask@mgl:agsr,%]rb%lﬁl Libfg ik nméd?\? t@rIEdITG%Qhat al%goss%'é) s@?é(')%m@f% (e.g. specific

enanGEp R SOqTC FIE Plea ALIMSUSSEET Figys 3 HORB<by 06 055 Pfteer  soid or dotted
wedgé:@fdeblew ndgto B@%}dﬁ)netﬁl&&rtgjh atonldds gaamito lﬁ’dl%ﬁ?haﬂ.@ﬂ;ﬂthé stereoiBomer shown
is meant tg %Ig mclu ! Ilf @#E&lﬂé %? @%f)o‘aﬁ&s ’gfst‘ﬁg %@Rt‘oﬂ%ay EJﬁ?ain more than one

scl osure I NCOor ora e ¥
asymiesfie perhersalp. {17 RIS EATPAUSES. dRe USEoPles #olid ipe & deprct bprds to asymmetric
carbof BRAE idrfeant fBGhdidhEs tharall @edsiie didre@édmdrdark apttbeinoiided. For example,
unlessg%{agox%lhérﬁrﬁgc %t dIS f|n Qr%led qF%Ltgg rc%vabun%P ozthtg " %gﬂgel?\%eng n can exist as
enantgmeg®and aimstemmm ‘H @Srf@ﬂe@laVS iaRd pligres iGeregf. phhieruge pf @polid line to depict
bondsSt6 ‘Bﬁé‘ QlafﬁUre\éQ/rRrQ&% Es350hGlonidGA /al cBrBELAd Q)Q%Trﬁrenttoﬂ: @nétHelBe of a solid or

dottecIEyl'xlg It8 n(%&lctg%qngglt? gt?uar %syggﬁél{_lﬁlcarbop a?ovr\\}]s |9 lmc% ﬁ§ %&%8% is meant to

indicaterthatra reiktretebtiastereemnsgrs ispresepll aced by an ami de

f unedrb@Nad rof bitipie, Fid deBicte8 %3 BLRR" &‘f a rifIYL18MENR e formula:

groups are known to those of skill in the art. See,

e.g. "Design of Prodrugs"” by H Bundgaard (El sevier,

1985), the disclosure of whi ts incorporated herein

by reference inits entirety, is also 5 possible

that certain conpounds of a (1) may thensel ves

act as prodrugs of other cqmpdupds of Formula (1).

Salts of the present inventhen”carr(fie prepared

according to nmethods known to those of skill in the

art. Exanples of salts include, but are not Limted
then, pglesscriearyiee defiged. A sibstituan Y dRRYSTEFIFS AR ARY, atBB 95 Bigi1Y System, assuming
repladefiiéfitbf aafepiciad, Omplbsﬁj’mﬁaabresslwﬂﬁhhad Ibﬂmgeraﬁ'm one of the ring atoms, so long as

a stage ts{,]ﬁctuggenzgﬁegde A h{%&% fetrt 2 b ar;e for %Q ? but not limited to aryl, heteroaryl,

ate, bis

cycloajkys @que@roamy's ﬁnﬂpﬁsﬁtvbor afjesed fiag systeBli de,
butyne-1, 4-di oate, calcium edetate, cansyl ate,
carbonate, chl oride, caproate, caprylate, clavul anate,
citrate, decanoate, dihydrochloride,
di hydr ogenphosphate, edetate, edislyate, estol ate,
esyl ate, ethylsuccinate, formate, funarate,
gluceptate gluconate glutanate glycollate

o o o, T .. o A ~ -

fseL%Ed |n structural formulas

acol ogi cal act|V|ty




10

15

20

25

30

35

40

variety of different salts with various inorganic and
organi c acids. Although such salts nust be

w@b@snosxeut i cal |y acceptabl e for admi ni strati oPCT/IB2007/002578
animals, it is often desirable in practice to
initially isolate 25 the confund of the pr esent
invention fromthe reaction nmixture as a

DU BGOSR B8 3 AR M v =

can be rreqse rﬂw Ongh {BRSUATINGAPICA fﬁﬂécqse%agéffﬂ"”hﬁﬂp"’t% Heekfde At PWBSS'V defined
hydroge@ierirlg A; Bren) @ﬂés@ bthbiiR defied, Wikeréthi hesuing Striictuedis Isiable, two “R's” may
re&deggﬁ?é) éagr?el (ieang’%b as exggltﬁlsgwﬂth%g& |sfa T%ﬁ% %Poue t%g gér* Je)ggl] atgermmal dimethyl
on a cprbep af thelrigy/At Incampihergexamele e R'e 0rnIbe) ﬁanw:qrtppn @cludmg that carbon, may
form aﬁ%@&h@s"ﬂréa%hé ¥ s;ﬁl‘&b‘}c\l@hr@[}h “pirsuyay giuptihe sel ect ed

Opogﬁn} Wagteghﬁ?ugs %r IglF gpé?ﬁaéa%g%sglgﬁcﬁ\ugf fﬁ ngal engr?tﬁ I%rsI include chiral
synthesis fetremsuitible bipioallypummoecatsoner reefoumbreofsm Kee¢RMate ping, for example, chiral

high pﬁj&§ur5 (ﬁ&{ud §I91>Hn§1lo§r§ﬂ>ﬂy (HPLOP! AlehRfvely] fHR ﬂ&e‘iﬁa’i@(@)r aQbé@nﬁcﬁﬂ)rﬁcursor) may
at ed fron1%%solu

be rod R0 2 DI PRSHY e PERPTy o5 BRI 31 <REIS G Jrase whero the
compaund eoradinscan agidgaim basiaoietyf an aclier badetsurtoas taffdrioseid or 1-phenylethylamine.
The @Qmu%%tegon{entg lni;d%?eerhtlayl 'B\éegéda%eJ I"@t c%ﬁua@%ﬂaﬂi\;ﬁ énH/or fractional

ture are ca orn1nq base salts wt varil o
crystaliFRiPRaRENG G EAIP th%e'e%ﬁfﬁ%? BT SVETRS 10 (B AR SREn RYfR Frantiomer(s
by measd wall kndo@h ttdenet dkitiedinkiad art. mBbiedl campoudds allthecihventiore@nd thiral precursors
thereoﬁ%} besc% a'ir%d ?rpgr]anﬁd'n]ién‘c\éhg%fn iched Foleﬁ u§:9€bﬂ%§9&amt E.éény 'WPLC, on an

hese sa ar e prep ared Yy convent I onal
asymreiid, figsiju wéh a‘rﬂ@b%ehﬁ%aw"ﬂat@@sofm.'n/ﬁma%@mgwaéhé heptane or hexane,
contaihif@ 6 Do $03- RBOEEPEINGI, fypically frainrPae eork) analflow 0 ta Gewy kabkgamine, typically

0.1% bc? %l%{lasrr% gr(ceatnalt ?r% 'A?Vﬁ?t L,l?%eaé%r(g]%e eWPéh‘é&‘ &&{Jﬂaf ﬁtereoisomeric

ase I C conpounds
conglcmeé@teway Pﬁ/%qwatﬂd by SarventRaAL teehviosesjggwn %?P%e skied md%e art. See, e.g.
“SterebHafstrl f ®hg§ﬁic Compauntie by ENAEIRR Ml JlenaYdry, 198 C1ap distlbstire of which is
S ot.assi um cal ci um and magnesi um
"momg?gd%ﬂyé% mmFnghgget"ﬁﬁrepared by 40 treating the

c dYheessp oeraiongd eichel Inventiompentayssan ilikenyln akenylepg group, geometric cis/trans
(or Z/@%dﬂﬁéré)ﬁ‘re?@ﬁtﬁé Wﬂ&eﬁﬂlﬁcd&%‘ébr‘o&%nﬁ@s 21008(api_ 18 Reto or oxime group or an

ble. .
aromabs TPl g KR BT PR RO EPETRES BB inclde ket
and et taitoymesss A sipgle fcempdying mayrexflibit me@ub@dorprtwsqj rigemerism. Included within

the sc@\!)é &ﬁlﬁ@‘ﬂéﬁ%d’ are bl @Mre%?x/m&k Sdéo*ﬂ@tn@ fsSﬂ@rrs%Ftd R¥itomeXit Rﬁns of the inventive
| ower. al kanolic so

aci di,c_conpoun
compeuide. ESicH BIORPRAFR TR IR A0, GRS S B B Lres o one or
more the@pl IC/tramg lsbhnersranDIetsepagatgd)byjctqnmtloum)tedmrqugs well knowh ¢o those skilled
in the 3R 6t mﬂgrch%a%fé%fandlf%cﬁdn%i@istaq}é&%n stoi chi Om:-‘t r ic

quan Ities reagents are preferabl | oyed
o ABrOMBOEKS f & BiFSFE EYRELn BeY TGRSR v Thus cortan
dernvaWdSldﬂSorﬁﬁouhdﬂ;Gof dresnule(), tvhiniamap ha@uitle.or hd pbdrmacatogimat aciiety themselves
can, V@I%mng%térecd 1% abrﬁ§rﬁmﬁlt B@ c&iﬁﬁﬁ{dqgl]osaaéoﬁnp é?%nﬁlﬁzpﬂf ﬁﬂlng the desired

Sult aval eiln
activitg o BREPIet PERIHRNE clPvagRo SUFRASTHALES Aa RIeHRS T ipsasirygs”. Prodrugs
can, fFiekamBe)We PodiRyd Y abplading: apmepridie faycioodiienpesatiin the compound of
FormLﬁa L)f vVi{h c%rtg g h%letl& lInoJ/vg toatﬁbs% sk@&?ﬁ Q*H’]Jrl CSe%Cé g ﬁ%%r&#ljas Novel Delivery

as ac
Systerg]l, é!P'cV’acAC@ Sssmp@e-wm n@ﬁcGTd*lgtrﬁaw@W@te&ex and “Bigrpypreiple Carriers in Drug

DesigRC Pgr,garﬂa{ PR 1887 @d. EJBTRBéhé? Adkdriean Phaarhadeuticdl Agsbélation), the disclosures
of whgh e glgor&)r tgrherﬁm b<yi efarence lndtf\elr ﬁ}}r{(étﬁaggséaog}é de)%ﬁ'lﬁ%s of such prodrugs
includa ghestéryahiedk in the Pléce @}La:w%@;yl@l acidi functipnall gioP;taarethar imoiety or an amide
moietffri laceh aR BlcHIRdI ﬂﬁlbtﬁ)nal?i&fb a5 &S BaKb infoichCin ek ofh PH@AAN Gr secondary

acid, an aromatic acid, such as benzoic acid or

cinnamc acid, a sulfonic acid, such as

p-toluenesulfonic acid or ethanesul fonic acid, or the

like. If the inventive conpound is an acid, the

desired salt may be prepared by ~any SU|tabIe nethod

A r o o . Y "
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different fromthe atom c nmass or mass nunber usually
found in nature. Exanples of isotopes suitable for
WO p@B03316n i n the conpounds of the invention iPCT/IR!E07/002578

|sotopes of hydrogen, such as 2H and 3H, carbon, such

as "C, 13C and 14C, chlorine!®such as 36C, fluorine,

such as '8F, iodine, such as 1231 and 1251, nitrogen,
ammoigb: onaz gr:(l')g’[i)l:lo?ggeé&?gh%ytg@g%n%%%gwﬁgf ggmpléé1 Q)e%ﬁqs one example of
where mw@sem an an aloshel apsiiatwis| rgRlacap &Y ap apisieinchiens! gpur: H:é’”he' examples of

replacérﬁé’rﬁ Boupdare ﬁﬂfwrﬁ&&ﬁﬁé 65 skl ixBe ait. nS@H p@r ‘Wekif@ ofeProdrugs” by H Bundgaard
(ElsevE['l H@B@ai'}?\/‘f scl‘ogﬂrg dIth rlse)untcj:grggrgl fj h&reln H)gﬁ%&géc% dn its e{mretg It is also
possiblestbatmedain compaunds ofFarmulad) may Hsmsalves ach & pradwgs of other compounds of
Fomwgqbtlcularly useful for this purpose in view of their

t
O o oo R DSBSl
art. Edrhplesmhyaltafirfcludel bubare aptriintiteetoapestatd, @Cf&@tﬂamrug@sulfonate benzoate (such
as cﬁl&éb@n&baﬂ& fnﬁéﬂ@b@ﬁﬁﬁfeer diffbiERedats %ﬂl@@*ybéﬁzﬁatef Odnd methoxybenzoate),

it o Y MG e TR BE | s, AT otate, camsyte,
carborm@ e choride; Unmspeakes .caByibst | tlavularaten tditrgiesi decanpate,  dihydrochloride,

dihydrét Inbih sBl%té 20LARCSislyAHC Bstéigte, &s lafJeSEth}IQQcﬁﬁg fa%Hte mreﬁ@ gluceptate,
Snpldstins, 34 ya

osi tron Em ssion PET)
gluconate, g@gadmtehl g{écogqjﬁsgly@!l)éars%wgﬁ,t 8 pt%pe{%piﬁéve 1,6- dS oate hexylresorcmate,
hydrabaffire) thd‘raH)rbMIdb ammdloﬁdwpaw}dsbmprateh godidey Bty ate Cadthionate, lactate,

Iac'tobgﬁ%er l l mal rep a,era brXalgr}%%\éernéridgfa@ més I nin%’f%ﬁmosphate methane-

% hose skl
sulfonaipal mgtbylsﬂfaf@ t morabydreganphasebrie)e rrayaate, usamg‘ate4on%nhthalene-1 -sulfonate,

naphtt%lfé‘ﬁé-@%lf&fa@ | §@dtPiofalel Yorarke! pamdatagemboriat) pb@[ﬁ&ta@f pantothenate,

BB 0 3D S TS o oo

proparndsalfopates prepionate; eprenidate neyorhesrheiennirasuigte; paligylate, stearate, subacetate,

suberAD 2EUEBRAY!T §fiiale, SORRAS] LR Staftate, Bfald, RaRIaRE 168atd) tidtiodode, and
har maceut i cal forn1recogn|zable to the skilled
r'5an as being suitable. Pharmaceuti cal

c Ihp ogrnpduodssofdiie prasent imventibn that arerhasic drenature are capable of forming a wide -

varlet)I Be ﬁﬁ’f@l%Htt Eéil@l \lv&ﬁ ¢r{o8€ tihorGanR MRHHN brghic %ldseaﬁﬁho%}? such salts must be

oun present 1nvention . an
phampgey AR foy SaBRERIGh oA s S e bragioq p iy isolae
the cotrp@iitid o thefpresestritvediiciasethe oractmixturecassa phadhatedigallyyunacceptable saft

and thF@gfgmc%r?gr?g?gdggfﬂéw 0GR fre%@)g&oc%'n{pb% b9ftreatFnQﬁ V\htﬂ \éﬁ Qﬁ(élﬁg reagent and

s e S 10 e el b B dHor . T ok
additidns3td<a tHedsd edmpagnds loEwlslirientiog carobe prafurdad yi tregtingnielrsise compound with
a subs?;nng&teg&salén? arﬂ&ﬂh gf tﬁ? sé?%ge%%%rél%r Or%gltlé Q@& M)an %Eué&:s solvent medium or

esent rInvention
in a sgjigble\pEgani @P'é%ﬂt eﬁﬁ'ﬁ') asuethash e Fhanebr deonyanaralier gt the gelyspt. the desired
solid sf%ltl istébbi_lr?édcaﬁé Héxiréd adM‘lsdlﬂtallﬂHlyo be peibietddatm 4 sdlutiex anpé eee base in an
fram di nt s, C t hat
organig S%anfj lEy 1d§|n%ra émge ?n §e¥ ﬁ oq%{a:}'l% a@H )t(d t'hé Q%ﬁtﬁfz into the
f iThese gomapynde @Uthre @sﬁsemr'@s@noatthaé e, amdme nplyeer 3R Carablecqd [forming base

salts vﬁfﬁrvﬁhcfb% %h&ﬁﬁﬁ& Ilyrﬁ%b’epk&leaiafléiﬁr Eﬁeﬂjn;bléi‘ @ lsudhl ganu iflclude the alkali metal or
Car r

valeral

: alkalmé &alg%) fnﬁtaysgg%?nd pﬁ&l&: an :I,)(e{hg S%c&lfnéancﬁ% ggli‘n usalysc t egsre?a a‘ts ar% ‘all prepared by

convestiopairtéapnigessd Thechentical baskewhictEare wprdcasyreddenfa labrenare + e pharmaceutically

accepfabfe basd ééﬁs ofﬁﬁ@iﬂb@ntl&{ dre tH35d WRctPlotm ndﬁﬁbﬂé baR8 Halfs h\ﬁh ItHel%@rdm compounds
Simlarl I nventive {elpelefe

of the RrREnCIBY T r St RatceizSR SR, Bl PR AN (R SR rarmacaiogical
accepa_ulercaatms@b)ﬁomwl poleSsivrn rwetsmreanatr@goesu@ yeteerfhese salts can be prepared by
treatirﬂI e%r?ésﬁorﬁlng i é%\tpbur@s @ith Al Qk{ué&@i |é6|u9§1e’contalmng the desired
ydroxypropyl iret hyl cel 'ul ose, nethyl met hacryl ate or
the like. Further additives or excipients my be added
to achieve the desired formulation properties. For
exanpl e, a bioavailability enhancer, such as Labrasol,
GEIu0|re or the I|ke or fornulator such as CMC

. o S~
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di ssol ved i n an aqueous sol ution of an organic or

i norganic acid, such as a 0.3 Msolution of succinic
w@eiod/03362 or citric acid. If a soluble salt foreT/iB00MO102578

avai |l abl e, the agent may be dissolved in a suitable

co-sol vent or conbinations of’to-sol vents. Exanples of

sui tabl e co-sol vents include al cohol, propyl ene

pharm%}:éfo%% ally a&%&%@%p& oﬁ{ %ncg Itﬁéﬁ%'va;%@ ih %l rgﬁmrngasgﬁtl&o? dryne%s preferably

I'n concentrations r
undertr ugqgi%re@puret Alternaiively, they mapalso pehprapgrg@m}(lag gwer alkanolic solutions of the

acidic @&’ﬁﬂﬁhcﬂﬁﬂﬂ theadeEitddRIdN Ghe@f alokige foH&B& Nnditiviendpoadting e resulting solution

to dryr&egs m?he stame.mannet?l\a/l? Qefglréd Indélth&t E& yoignow;iced’uanﬁ'g%of reage?ts are preferably

emplog%q ip onﬂgrrtqpr@guretqq@pggng:‘@tof @@ctlprh grpdgﬂ@xgpﬂm yieldssef the desired final product
aﬁ’fﬂﬁ@ Wlérﬂlt/@ cofiptRAl s & B&BeC ihe desield sak maghe rpréHarédSQ't atmlsﬁltable method

extr ti Pro er, formulatio
avaia L af o et G Bt BB e Rl & o P TL il 2= roenione
acid, ydrobiorjicsasid, suifurie &nid, nigrigeagidsphosphotieadihanddimiks. estwithjae organic acid, such

as ac&fcea%i%nﬁnalbﬁ\é@lﬂt étfé@inlmi}éld brﬂaﬁo@fd'%ﬂloa'ﬁﬁﬁhnb ralt:;le rﬂﬂHvﬁ@H@d pyruvic acid, oxalic
ca

t
st b DSOS A et o SO GPCnE BEF pikonc i, a
alphapidreiyciculgsurhlassitfiq anid othrtasic acidFgy arming agidAYcs a$ aspartic acid or glutamlc

acid, Q’gﬁbmé&td'c@t 5 as BERRIT K1Y ot cﬁ\ﬁﬂ'ﬁl@ BElH 34 SulibAic bHE, K &d Sfoluenesutfonic
perneated are used in the formul ati on. Such

amd°b@H@F?ﬁﬁT§a3?é”§€H%?aIIy known i n the art. WD
200B¢ MBeHtiee cdPapbluhdBRCM 74ci) e H8sired 8It Fay bepadpared by any suitable method,
for exgﬂﬁ% nt're%‘rﬁéﬂt 'op{ll\e f;egeacﬁ%%qq(ggworbﬁggr@' paskad R a@én amlne (primary,

I Nl ng active co ITHCGUtI ca
secongery @piSHBIVE 0k BTl RySEITe oh oS P mRALH SR Ep G b, ustatve
exam@l&adi| saitdblecsalt® Mplode digartid salte @erived Viemt antino aaidsheuch as glycine and arginine,

amm n%r Eﬂ'ﬁl\ﬁ ggcoﬁéarg aami ?ért?ary 811 L\éss anéjéy@&ea%'ﬁnescgf&ﬁ HL Slﬁerglne morpholine and

urries, suspensions
p'perqzunkeandf"mrg%\r%ﬁa'@ H@f@!ﬁ@ ire/m spgiurg, @W%@Ptaw%énﬁqné%\%dﬂanganese iron,
coppel e Naxgeibin ﬁrai htrpmrﬁpar at i ons for oral use can be 5

a? t I l?g:g?deno r %ﬂeﬁ‘fa? %r sgll ?F is Bh?&étod%y@ﬁj@e)& géoeln\ﬁ%ehgh t‘\gkelhe inventive

ComP‘Pl@g%llaQ?ﬂi@a’Fﬁ seltzimay e’&ﬁd‘ ‘ﬂilf%%‘é@gﬁtﬁ'g”f’ﬂém?ﬁ’m’ m"és @4l of which are intended
to be @Ak Q&)paﬁi thé p@géht I’l\ﬂerﬁlbh &rﬂiﬂp@mﬁﬁdﬁbr}ﬂu&él es, if

d d,..
eji'lﬁ Eﬂ%%fﬁ,f;g aF% E‘F(‘j@e |s?t?q ﬁaﬁ Izsabé? [ %rmgsueneds %P {hg“?’nvFrﬁléPtva'Elre?n one or more

atomg igcenigsed by ap@tas @awmgathmsa@p atqmlc gmt{grtlwt an giagnic mass or mass number

dlﬁeré?l?‘rén?‘{h@t%ﬁm@cfh ﬁ@ﬁrﬁHa@@&mﬁepﬁsuﬁ%ﬂmd% ndlireZ Ex&ﬁpﬂéscdﬁ |sotopes suitable for
al starc

mclusaurﬂ ttﬁé‘f)wf)ungé |oi' ﬁ]eedgvgntl %)%ﬁlshﬁyﬁﬁgqen C%Hc eand 3H, carbon,
such go{icuniClandc 4 behlyimet $15¢h a@el® Qu tl;gpgne stch as '°F, iodine, such as " and ',
mtrogQrleMc\,H 51;\’13@3%& mN' Q &n, (SBMP ls sbf Vel “Waphé’dpﬁbrﬂg %E@Sé 7, and sulfur,

crosslink
suon S50 ot soou Gy i SR ORI Lot sy ncorsoratin a
radiosstiehisatepes e weefal g day eand/obrsalpdrateciinses distribuimnostiudiesd The radioactive
:sotop@%&rﬁiurﬁusl-f 3Ry %arﬁ@r@“ NGS ard ;SHmJiJB'rlys UMI RS Shis pGr‘BBgeelﬂtvfeW &heir ease of

ar solutions be used
incorpoemAM A @Pa0s; & deﬁea‘royvusﬁ'b?t't%w M'r' P PR '50@3%6%8@3 deuterium, *
may gfdrd ceadily ahdiypentic adginlaged resaidg dront igteater Lmetabiotic isthbility, for example

mcreésétf G %{vo %gl)f(zi%' &nédu%g d[ByABSt Fé? |§en%&gg ?gﬁé‘ﬁ% Fﬁgg/ %eoﬁreferred in some

circuragtpiees- (Rybstiteiop yish Besérop emiftingdwatores #HNRSs & orF A8%nd N, can be uselu
Posnrbld Eﬁ\tsblfnh ¢@iogﬁt3h)0(IPEﬂ'pst§d‘b%r feGix@miniag sutdtritk eéoeﬁtbr occupancy.

|ca ¥ Igbe§e 0 p?otuln s fa 91%”&1\? ntuEnh nn%8 il repared .by conventional
Fe R BRI poasres by

1 oOns Be"lised ora
techn@a&tﬁsﬂbw tthelke flleq) é‘l tm Py or Rysproggssds 3@§'°§Qﬂstt° “@é%\ﬁ@&”bed herein, using
an apSu@Bﬁt@ BSopIE R 1a8éled Ragdrit i phidd ofth® heksihbelddZresigentdtidiwids employed.

gl ycerol or sorbitol. The push-fit capsules can

contain the active ingredients in adm xture with

fillers such as |actose, binders such as 20 starches,

and/ or lubricants such as talc or nmagnesi um stearat e,

and, optlonally, stablllzers In soft capsules t he

. e o o
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The conpounds may be fornul ated for parentera

adm ni stration by injection, e.g., by bolus injection
w@eoososisnuous i nfusion. Fornul ati ons for inj epCT/IBROOTENN2578

be presented in unit-dosage form e.g., in anpoules

or in multi-dose containers;®ith an added

preservative. The conpositions may take such 35 forns

aﬁ'hg %g'rg ortljﬁ o&%he E‘rgéem h\perr]lﬁonoﬁma @éuJo Lﬁ’;{iéd {6 p%hlln%c&'l’tlcal composmons as
nd" e

deschQg; helg\g i L@pgﬂl@[ﬂpﬁgeutgqla@rm |rgqogg|qu‘lﬁj ;qjﬁhed;;@*ggr&ﬁqug as belng suitable.
Pharnﬂv@&ﬂﬁ:ﬁ .coMPHitiFRE GiLthd BPntibroEdpriad b(ﬂfb‘ﬁa;fe@ticamaé’fﬁﬂtve faflount of at least one
comp%ugﬁ:lﬁp lh?sltarrgg%rh %ritlgr? andd n mﬁqtu SI?arr%acse% A &j}{ %crégptgrp (t,gllr?er%% I'uXrﬁ

IS Jgp@ntsqrmemfdlqeh%esaag p¢r\¢é|0@@g@|gte¢,ﬁ¥, P[@é(o@ p@bg_m@geqilgal composition of
the m@eﬁlﬂérpﬁ ra'dﬁ‘ﬁn%té?éd W d ﬂltﬁﬂé fdﬁrﬂul&ﬁbﬁﬁﬁéb‘éfe@rtﬁ' coﬁblntn@@' tﬂerapeutlcally effective.

@ b koo éﬁag B QuINTF er]iw g anced ad hieve therapeuti

amoug, £R 4. Pigtkes Bedilng: Poudil Shimenne e, Sickls”lscftpere merapeutc
efficacy ohataeasemlrwtonmoem ¢ the ptesergiventiondes an eetivy inseragient) gvith one or more
pharmRE4LREHS sMRAbROOH IS AHRA ReyThd @&Q&Jd Q&@Z&me #8m diluents, excnplents and

RRRATE S AE I R VA TN 0t e
s dtie pharmacdntiosy partidry IempleYdduhayde enberrdghct olliguidr Exenalanaselid carriers are

|aCtOSgJ£lLRT{§Q| la;, gbleh, S&éﬁp%éﬁno%cg@é/ rﬁég%@sn@rﬁrgt@érﬁe §éﬁrkaﬂoeand the like.

I'zers or agent s hat_ i ncrease the SO|U il ?
Exemplpy 9853 (iR SYAPI AR PP B f5isr A de Bre- hvﬁ?ﬂ the inventive
comprﬁfmﬁaryahﬂﬁbéﬂdna-ﬁelaw&r timeAkleasen ataievial knowhhie thetaryesuch as glyceryl
monoétgzggtgcgrﬁu: Wst? atla %IJAQW%lthfapngJéfﬂ Ic‘éﬁm&y ﬂN‘deoerﬁJihylcellulose

steri ro en-free
methylsedticB/alRs & he ke GLTEE ﬁg@'wfeﬁ 1% SKEoRS AR R <l 1 ?%‘@ae the desired
formuabcm/;ﬁ‘opdi‘ﬂée E&FQ&QMﬁId,Sa Iéavtahumupyreemermbr sﬁnrthabrasmeua:hre or the like, or

formu%%r sur.lng ngr%o% nqg@?ntelrlltﬁ(;ss%g F& db@mn%fcgl}] oQt £a I;/ngleneglycol)

may hexasgepd- eGelswcuq éﬁi@@e@l ¥ehisle thattrreleals adiveingiepiegs figp "ght moisture and
oxidatioA} rhé\)'ﬁés&fdbdire g N\Jh@lﬁi]Enieﬁd’hng-Ehdﬁsuléc tevnule@orexanpl e, the

hj'n%) gulﬁocgmer)r(?a sed t?lr ?flel(p]%Fa gln \é\ént Qe Faltﬂe e%bblgcéﬁoh mwaz;ré ﬁelg{ n capsule in

eria
powdgrprepgﬁgé freb pefognem) infjgra 1rmh\e@x¢q¢gm@e T@Sqm@mt @rsoa@ carner may vary, but

general}ail SQJrc}fn asdut Bh ﬁlgd@éﬁo‘{:fﬂ lgV & IlqwfjQérr@%tﬁﬂ'@éoethe@‘iep@;atlon may be in the
carril er Q

form %}%WBD%B%? o, 8%«%ﬂw§§p?u§e g%g? m@éﬁ cﬁlﬂlgn g{ %Lfnpensmn trr1 an ampoule or
vial omm@aqenius fiauicesuspénsiah.c t lagiemi-golid carrigrgs a$edstbe fpeeparatien may be in the form

of har‘ﬁ’aénﬁrsoﬂbglﬁtllrpéa%s@é #RRLiIgtioRs) Yﬂ@fnverﬂﬂg corPosRiENEAHE Drdpar8i8n unit-dosage
Th e a VPD co- srlventm§ stem

e CO- sol vent s
form appIGPIEe " LB PR GY AT R PR o EEER=th6 vy v
ofTotdb&@irreostalpe ater-silubfealob @ form o ajt oba b@[tmpuﬁ@pf thepre§m¥invention may be
dISSO| din QR Eéﬁ%‘bm’ éo‘ml@n e a)ﬁ%%?mc%q erggﬁlg ScibiRutPas/Ob Y rlm:-‘sdllﬂlon of succinic acid

sol ut e et hanol sol vent sy sten1%V ng
or cir HifaiioUP Sablorm et Vel s 2ol payBe5Red ha suRBfe co-sovent or
combidation$ | ad rco-sblvests.C OExiples ndf swjtathie moekolysm \Am&ldhy:_dcmph qloepylene glycol,
polyetﬂgmoéﬁéﬁs Ogenkéh{soﬁ)gg dot ?}I%etl?]gﬁ@ﬁ’\gﬂﬁesm ce?%ehg%i'oﬁé FanngPﬁ’&n 0 to 60% of

roportions a Co-
the tatgh|volame- dY 8P EHETHRIY lﬁ@bg‘ﬂﬁn?“&bﬁfowa?q"gdﬁ Wi PrggRNt invention is dissolved in
DMSolasd dined Wath water. STHelddmpbditionanty dlsdXtedn thyg form of a solution of a salt form of the

active lr('u)g%oa ?n'i % n%%%rﬁéfateza%ugwstvgﬁégguc% astvg?er %nqgcﬁ&{ J %'IIQJ ortdgﬁrose solution.

otfener fasTuletiae i dependn- Upgp U rostsr @fa@mt@t%ﬁﬁ'qséedu skay injection, the
agents BSthe singlinde s Mﬁ%&@ﬁt%v&ﬁlonhﬁ@ bfaﬁcﬂﬁ\hlatéﬁ irid Zqueds solutions, preferably in

physnﬁ?%%sﬁ%%n{p%@ﬁ%gﬁ%%%hg} sy Han%s solfﬁ aceh%ar scﬁ%t‘g])n or thsmloglcal saline buffer.
For trghsyugbsal gdrgmstmyply\genguanpwpp@pmj@ trethe @g(ﬁler @tm@er@g@%q are used in the
formu%orpowéﬁ Bereiants Hager@MyRaowiind dut ed for dextrose.
Alternatively, other delivery systens for hydrophobic

phar maceuti cal conpounds may be 25 enpl oyed.

Li posones and enul sions are known exanpl es of delivery

vehicles or carriers for hydrophobic drugs. Certain

organlc solvents such as dlnethylsquOX|de also nay be
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35 excipients. These carriers and excipients nmay

provi de marked i nprovenent in the bioavailability of
weomshg216s0l ubl e drugs. Exanpl es of such carriBCEIR2007/002578

exci pi ents include cal ci um carbonate, cal cium

phosphate, sugars, starches!®tcellul ose derivatives,

gelatin, and polymers such as polyethylene glycols.

F%HJ J(;:}ISMB%T rﬁs&gtn@rgq'i té %ﬁt&% ?BF ?6@0%% %y%lamﬁ?m the active compounds
with. pnaampgﬁjlp%,a@b pt(qe))taglmcarlnngS(kp?wn inpagad)| y()h CRfTioFRSRNRP |tl(|q yompounds of the

inventidAtb beemhuldted amtrblbre, pikearagdsl) cpOlBés) Bqlilds2gels, syrups, slurries, suspensions
and the qe/ 'fo?ggp%égpgr?gyba sub%l‘t tg Uor S éd I5 ﬁn&lagtrcgppqgﬂé‘z{tlgﬁé f]pr oral use can be

obtalng@wl%py;om e)tcm)@nt @rqggmgprp avith |t|§p gmly@lqgf?glegk{agent) pp\mnpljy grinding the

resultnb@m&ﬁ@é effb ptREssingahe rduraof g@hulmg asditf sditblﬁe A@aIRkiss, if desired, to

obtalnq%?I%tf Lgﬁ Fll'ag\e/ encgerﬁ%o ng\émiab‘e (\e/x%llr %n St"ﬁceu ﬂerts ﬁuch as sugars, including lactose,

SUCFOQ?OWEG@P'G pO$Pf|15"@l’ e0d aelle'@se pwearﬁMe f@'f e@dwlen Mmaize gtarqhnwheat starch, rice

starchangbtdtbe staﬁ:hpaééléti‘ﬁU' ?Im ,Sinhehyl h@éﬂhloséin@yd}b)@ﬁﬂﬁﬂmbﬁyl%llulose sodium
Convgntlon

carbor R GBS PR TN PIRT I TP PRBRiAot PeRdi I bo addea
such ag‘.atoaslfand pplyglnyl@qujlgqmgm qtralgm@@ggm asat tbgeq)fwgq:h as sodium alginate.

d@3REE Sored Bk pRovided Rith &ﬁlﬁbl@f:oeﬁlﬁ difok Qﬁbspurdczagé cBficdhtrated sugar solutions
admni stration,

I
my PR 4 YRl ey BoisB AN BOAR O Ao B DD BB S PRtk govetene
glycol,oéindim dijaniven diokide, wWatduec salutioes anfi duitad¢ iwrgatic rsejyents exd salvent mixtures.
Dyestlﬂ‘ﬁmr Bﬂrnbﬁg ?nay 'b@ ta@&e\‘jeu) the t;thtg Uﬂ' Jrgfé'e%étﬁ\gs H? %e{\tﬁ‘icatlon or to characterize

armaceutically acceptable fornul ati ons of
d'ﬁereB‘r"ég‘@WF“q"ﬁQW'Yeoé}geﬂ‘éy contain a conpound of the
p Paseiatedtical preparatigns dhat eansl used vrathyoihaladeeputiinfitroapdulesinmdaof gelatin, as

well aég&u Qéalé&fcagm&tq%% JFE@I&Q\ ﬁg%%lastlagegosugg as g_éce{r(g %gh%ﬁ&ﬂt The push-fit

froma
capsuign g Retaip ther acke Hmesdients 1o afgixiuee Wit (ers78sh g, lackpser pigefrs such as

starchd) Giati/od (ubAgaNntsOsuzh Qust tafo Ofd m@neﬂmmfstemratabawt otbonany, tw@bilizers. In soft

capsu@%J q}rijé a%ou t %R'nlrgrg % Eggab %\J%bsg)gnée(a @Q%&Lﬁ.&? dgg,fjchogs fﬁtty oils, liquid

paraffiphe{rliguid @qlyptoyeneyglyetse b agditont @tppﬂﬂegﬁ may,ke ggdedhAll formulatlons for oral

adminir&®mA thold be NA |d6£hgﬁ§¥u@6léﬂ6i Buch adﬁmmﬁtmd gbr buteal admlnlstratlon the
esent .in

compc%mons rPayftake tﬁe &)rm ftat(ﬂéts %r I\?\% tPes mS (I)altélcﬁag C\ﬁvﬁ/g manl'\(?r
abotadminisi/alion inranasaiytor 9% inhplaen. the cpmewnabmtusqampmtt@ the present

mvent@p%gy bé%o%éﬁﬁénlﬁﬂehvéré@m A6 Wi 0P aMa‘éP&bl%p?ﬂ?%seﬁt@th f¥éla pressurized
rom about t\ﬂ//g\’\%to abouttf§5 W\Ap/%ﬁﬂﬁr fro

packslar V\? V\p/ebultssr alyih, ¢ e o UG V@% gu Ig o d&9%f H}:ﬂ%ro}il luoromethane,
trichloggflememethangy dichiérotatrafipprosthines caybors@bwet erothen gwitable, gagmJn the case of a

pressmﬁemsel 1At 86<2He Lt rﬁay m&mhmww &N"m‘i { v4avm taeaﬂémln?tered amount.
e I , ar
Capst%ﬁs %d %Hﬁ%egeﬂf“@ er g}se 'Ecaé' P%Fi?fe°'f"&?f’ﬁaﬁ°aﬁ'i‘ogﬁ‘fﬁ%ﬁg'@yé’e formulated

contaiiaya powdec mixaof th@ycompdund@nd a metabla powger bage suchuas lagtpseor starch.
d&“e cor%od?nﬁ@ %aWeefof'rﬁLﬁQé@ R | p%renmsa%nﬂ'ﬁstrgf S Wrn}écﬁdﬂ lelg., by bolus

understand that wth respect to
'“lec“%’b%ﬁe'ﬂ!lﬁ‘a%“sd?f”i'% Faraatiops fop inieciRRdrY s predpres ﬁhwt.deﬁﬁggﬁmm ©g. in
ampoyitasmia cauit-tdasal cohtainans) alth am addlddeprd{magm Timd cdriymsitionsbeay take such
forms %E sgﬁﬁgﬁ?r@ A’o%ﬂ.oﬁ’ﬁe{; gﬂ)fm%ntggn 91“] s tcwg Q/EM&I\% di %g t&ontaln formulatory
agent%qucaa§§q§a?r3plr§k$t1athI|Z|nﬁ apg{er d'smsmaﬁae'ﬁsdn be det er ni ned
WiPh&v@iateutitdl fremeXiae fdrpaleaterad admidibieation mpmdmd@eaﬁs dohions of the active

compcRJr ﬁs% atér@é@[i%_ n acc?dlt%ﬁgﬂluéusgg{sgﬁ%gﬁ!h cﬂg ag;gnts may be prepared as
appro;@r@fpp@\ynrdgctlgrp guspersiqns. Syita %I@omllg\p@iypptg er m%‘,rmclude fatty oils such as
sesamel G1AbNBfthe® fafly S6A88eS] SUck s @FFO6IEAAS Bltrigigébrided, ldr liposomes. Aqueous

abnormal cell growth such as cancer, alone or in

conbi nation with other anti-cancer agents. This

invention also relates to a nethod for the treatnent

of abnormal cell growth in a mammual, including a

human, conprl SI ng adm ni sterl ng to sal d rrarrmal an

- o o " o — I Y L 1
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breast cancer, uterine cancer, carcinoma of the

fall opi an tubes, carcinoma of the endonetrium
we2008i0smaem 40 of the cervix, carcinoma of the REmiBA97/002578

carci noma of the vulva, Hodgkr n's Di sease, cancer of

the WD 2008/ 032162 PCT/1B200%?002578 - 22 esophagus,

cancer of the small intestine, cancer of the endocri ne
|nject|o SSltJS[%ﬁ sro 3'93[009\ é)rn %}g)ﬁttggér@’sobg ﬁér@agg the GI?&)%W ofot%etsnﬁaensron such as

sodiupatedaimay| Soiiose; S 0rafRNEAN. o OPLPEIN, I8¢ [Agpensies Mg also coriain

suitabff st&kh&er@ P h§antsPth@Shordate ﬂ'&l’ub&rbrlrtytoeﬂfelcﬁmbafndQ ndllew for the preparation of
cute | eukem a, chronic nyeloid |eukem a,

h'gh'ylcﬁﬂ‘i?ﬂk%?‘f?oé“ PYtphomas, cancer of the bl adder, cancer
ofAltemetivelyciey cliye ingresieat may b, il poweer forgn feaq;qf\ptﬁgm with a suitable vehicle,

e.g. sféﬁlé%&r@ rdefwatd) oefpdlade. PEI Vi s, neoP' asnms of the
n ?]aﬁg.f:@t@a l%c?e{tlr\é ogur%‘,rlgt?fpﬂﬁ gﬁ% |bC’>i§¥bﬁ\é¥ hg )?om}g?ucngsg%)f tLg rér.%senlrn?\\/entron may also

be foghaated)lasoardeppl pieparatign. adkusbnfeng-actieg derowiationscepy be administered by

|mplaﬁ§t%QFor eSahple, @uﬁ&%‘éow&ﬁﬁtfanm&:ﬁlérm Br Wﬁikr@rﬁﬁscular injection. Thus, for
hol angi ocar ci no Sar

B
examploraagnienyispanircar acceptablonih oeivherihaegs resifis, bhas qpaermmoluble derivatives,

for ex%ﬁéa%'a%aﬁ@? sbRbE g?lt A5 pREInE&SuESh E}:&rﬂﬁ? 1’05 ﬂﬁir@rﬁr@@r@ lcompounds is a co-

,. cancer of
solvers P PR BRI e BBRATOL & TEBPOR BPGPTICA EE m'se'g'ﬁeéqa"'sfp°'ymef and
an aquéis phade. Ihgicosplvers bystans imag &b @efPD fr-sdhvett systamerVPD is a solution of 3%
wiv bgr?zplca%ohglf 84’ I'r]\ﬁv ﬁf tﬁi@ figh- &{Iar%[r gc?a{nt pJI)%BFyate%l 5nd3é’d'°/§ Wﬁ@yethylene glycol

Cl nona rena VIS neop Iasns
300, padh KRk vrér% lmsa%sy'gree?wa("d\rs}he e r?arS9'V‘tﬁ\BV9rt§iﬁﬁ\4%‘Pla5W) contains VPD
drluted!lolm el O i5Pes dsxtrolsg/rrphram sofypdral Thisx tGsdivenD ssteno rdisaolves  hydrophobic

comp?u rd@lvr}g L n9 I’lse(Pf rcgfﬂrgesolgawq;?gcﬁ%Qéont%sterfnfera%&%sﬂgtlo‘ﬁa% lovoportions of a co-

Ker et sent I nvention o
solvertasystem may i suiakl vRFieshivttniy BSIFRYER SNERBHY 38l JgKity characteristics.

Furthérroke) the Q%éﬂf t%l] aﬂh@éblﬁg‘dafent doftipofienGaNeyHe, vafi®E fof bxabrpls 6ther low-toxicity non-
cancer. of the ana I i pat i

o G518 o A5 O B B IATE LB ot oy o

varied)fottteh dioperesatible Polymerst inay replese eaklietbylenesglycel. €« #glyyipy pyrrolidone; and

other E&U&% &%B@&Hccr(am&y &@dbsﬁ@i@fer d¥@dsean cancer, C 0| on

cer a of one

of tfaﬁrgfnfe!yr eoéﬂel ncge?ve(%l ﬁg%t afgr Y roéhc])%r{: hp arma eu r?r\r&{u ds may be
emplayed.dLipastimesiandsaiutsical Atsrkman exsmpleg obdglivery sefec'%aﬁ pgners for hydrophobic
drugsP'ckhif 8Fgahit ¥&véﬂﬁ§s@|@§§s drm'ean?lLMféleQals@MEy wémélbyé'dtﬁtﬂodgﬂ,usuany at the

cos Hgplae i Fotio S 6 Srut SRS, ARRRI b CERARIEy oo dovero
usingt & easttameu relehsea bystamreducke ells| segnimphémnblenmatripgsnafafolid wiiyidtohhobic polymers

contafﬁ ﬁ\%x%p@rﬂ@ dybrt &¥driBGs E&ta‘f'fﬁqum%mterﬁlﬁ W@%En @ftailished and are
pre esent | nventi 1 on,

nows, By PRF.SHIRB B 2 RaANes BlepERtPRles oK FRYg on their chemial naure,
releastdth® tategdoundsl for fe@wielks up to @udyi 108 HaysN Dapérdingronaim ¢chetnicaDrature and the
. A e |
broloﬁiﬁ%sﬂlg of ﬁ\QQﬁgﬁ%{ufré;geagggtn%g@ﬁ@ﬁf?lfﬁég{?ésbfgglp?itesrm sttéyilrb&tron may be
employgtler cal at i ng antibiotics, growh factor inhibitors,

cette Wﬁh&eutmbﬂ kﬁrﬁﬂbérﬁonse&liq/ Rag coinpibei Sbame aslig- or gel-phase carriers or
excrpfeﬂ hl gr’ners gb&) {a)%gme(ﬁ%l m‘{aﬁ? cﬁiﬁa&%@ﬁﬁhf)ﬂo%ﬂant in the bioavailability of poorly
S°|Ubl§rﬂf119$arﬁraﬁ‘@@ﬁ§f sych caHierseafsEiPiRRR inclyle CHlgiurp c@BeRgte, calcium phosphate,

sugar‘s néf&ﬁ“és %II&IS@ d@ﬂidtlvéslrl HQétrna@ﬁfﬁolyd&ijubm a€ pélyettiyiine @lycols. Furthermore,
addrtrﬁeeaphgéc&ﬂeq - gvch as Ge‘iuc fe@® 85’;)3’2&@' 0 agﬁ(éh oﬂab?a@QI@ Lauroglyco|® Plurol®,

I ons erein

Peceql@®tTrans@ol@agd ﬂ?gé'fﬂa@%sb%@éﬁt ki nase inhibitor, pan

ki nase inhibitor or growth factor inhibitor. Preferred

pan ki nase inhibitors include SutentTM (sunitinib),

described in U S. Patent No. 6,573,293 (Pfizer, Inc,

NY, USA). Anti-angi ogenesis agents, include but are

not limted to the follow ng agents, such as EGF

|nh| bltors EGFR |nh| bitors, VEG- |nh| bltors VEGFR

-, ——y p—~ " -, 1 o~~~ A [—— -
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-23 Inc./ Gl ead/ Eyetech), 1M862 - (Cytran Inc. of

Ki rkl and, Washi ngton, USA); and angi ozyne, a synthetic
Wwo pivspgame2 f r om Ri bozyme (Boul der, Col orado) aneCB20@1002578

(Emeryville, California) and conbi nations t her eof .

VEGF inhibitors useful in thé'practice of the present

i nvention are descri bed in US Patent 5 6 534,524

No.
gﬁ:t%m?éét ) P%G,%gﬁu?cahc g)é\{gén ﬁ dygtget In%ogéq%tg%ég &Déhl}gﬂ Jehvery of the

drug direelly getodite dkind i n, for exanpl e in WD 99/24440, in WD
9% il 6 &pp réé@t&gtﬁﬁlﬂezgotuamo%ages%ﬁrﬁzrﬁgeﬁs BBthis MdentioWdill vary according to

the pa%%@gp %}gfé?ﬁu gjs?ggﬂ entglcél’taj %mp%%ﬁng%r{nu@i) gt tgn gé g\%nmzsgatlon and the
partic@@/ S1031s!, aND GRASD 8EEg trewed 7/Thomowiley\id U8/ BB conwentional dosage-

deterr% ﬁétgg 38 in ViQW oPRé 1)@)%ﬁl'i_’lent§!rbqta\f9 agﬁiéa%éla%un@n*ayggcéhﬁlh @Ptimal dosages

herei n_j nco re erenc
fora %Wlspbquondit@nh Iﬁfgloraiﬂtfrplma%alpla égrﬁx%mggrﬁ}% n(%ge p?ﬂeﬁm gmployed will be
from aboutt 0@ it abduk mOaSt malkglef,bothweéighl owithdurses bigbatorent regesdtef] at appropriate
interv@fgi ostatin, aplidine, cilengtide, conbretastatin A4,
endost ati n, hal of ugi none, rebi mastat, vab, . . .
Ré:\yphqﬁnare @a B%r@ﬁ?qﬁlgca"hﬁcgﬁ)tﬂbb (ﬂrrplé&t,oHs gﬁgggsﬁm 'H‘éﬂnf'?fh'gay contain a
compbume@ rot tHe. préehieinventidn, pr alsalt er stivatecthergefn insart draduntrefyabiogt 10 mg to about

2000 H%e& fiopx &%Uﬁﬂﬁ% Ofhot¥ {580 H)& QJ?FP%Q%) R tJ éb%up{ d@ﬁ@rﬁf or from about

nh bi enzy farnes
10 mspﬁO@P@rt 750 gnQiEmARURIOITS KHAPB39P St P ff%atioeb%%'f‘s Fy abpyt 500 mg, or
from dbplit@Dite1&bdst SUBIRY, BEXNGnt abduntdounl @b so@ByPOUNdsS

A 26855 AYhaFh TR 4ol Ah o061 b SosdRPh@ion may contan

comp@mggg trggz]:esegt igvention, Of sglt Qggqh@'ye thgegf inpan érﬁpunt from about 0.5 w/w% to
about®5 0369 85from kbaut 1 W%ﬂ& alboud 95 w4, ordidth ddolt 1 WaLE it about 75 w/w%, or

from %oi]%v\//g/%gtb %%76 Iv? .}rgm%%gu ?ggué\%# 6 %%ogi’;%se\mg" r fr(%m about 10 w/w%

to abquh&0 Wefiegoi ng patents and patent applications is
herg 'cBmpd)dh@Q bORE Peséht Weﬁt%ﬁ eér%ﬁft‘@ori Joiviae itHerddN trhdy@eYadministered to a

i tor ar e not limted, t :
mam'{‘% e gska'Bs%bme"ﬁ’?ﬁ?F "g |8lhcl bat EHPaY o hFrcaa{oln%nor as part of a
phampagéiticawtaccaptablerformuiation) Onget0day 7 twiged dmzmmmo@@as@y of fpair times a day,
or evénHdrE ftbgueRdy. Whi ch are incorporated in their entirety

P?’l'rhgg%, c|>f§?%'gr%g<§l uM??aﬁf %Eg'ggg‘?g‘g wi asqe{:tqr ?hgl ncgoucri\gs of the present
inventitme fhe ipraicul &ARErmacbutibal fomelation thedlosddei arst the nuxabe? @B3doses given per day
toa r‘a@r%l\itrerqg?ﬁ% snﬁ:ﬂ(iirehﬁn%nts eretaﬁ)chméé%%hinqm RHolikige ofome %ﬁ@rﬁHbry skill in the

ractice present i nvention are di scl osed
art and gar jag ‘i‘-"éﬁ’%‘ﬁ‘?d N8h°“5“'@689ﬁ§2mﬁﬂ?tm is incorporated in
i tRheapimpoeidy of e pedsentpioveptisese uksfalinfplt meduldtingisefnbbiting PI3-Ka activity.

Accorg@?ﬁ lihesk '&Qﬂn%&% %FVYQ%__[EI t?or?@‘pr%%n%%d)optré‘aqmédt' BPJ.éeQEIe states associated

oun or mul a maceut i cal
with 3@6‘?@65‘1“3{' 9'@?’@‘ YF RS GFEeRT ey @WE!"&‘&P@ with ofbairaei-pRfCcer agents.
( crrliscia@xtidn) also RRIed a6 hethadiefoibie tieltmeABF -a86@mal\él @adth in a mammal,

mclud&x?@%[y'm%gé! R]é ssyﬁgén@%?engg%zg\?g%d%ﬁghg)ag aﬁmé rgfgaz %)Z(rlﬂ)our%%f the Formula (1),

as defmeg )g;zov@r FRsalbar sgb/ate toereghthat is effective in treatlng abnormal cell growth.
I%ﬁé"é%boam(e?at ) ﬁﬁBihbd/ ktehebRymar detl growth is cancer, including, but not limited to,

mesogn 04'_naE ?100%(%) Iﬁg{n@egatlé and {;‘HQ& drjal § Lfmma or secqnd?]ré NIS)tuTor a primary or
secor‘relamhfwortlenorﬂumlqancerJ(TNEC'éand §Ch mponeswcgowcre@trc gancer, skin cancer,
canceplef Wt?e%d%?dwé\( Cahdbub OF Mtra&cidr elanbfld] 6van@l tancerCedor tancer, rectal
cancl s S ol RS a0y oA, B cocana
breashkrncér, eterine dancenrcpiname df the fallénin tuast ¢arenopnarah thezgntiometrium, carcinoma
of thPLt':ER/RS%§rcln§rﬁa lof tie p@g{ifa‘, GHIcRbmSE NBPaRd VBRI, HdRkKiABt DisdadéOtancer of the

agent is celecoxib . S. Patent No. 5, 466, 823),

val decoxib (U. S Pat ent No. 5,633,272), parecoxib

(U.S. Patent No. 5,932,598), deracoxib (U. S. Patent

No. 5,521,207), SD-8381 (U. S. Patent No. 6,034, 256,

Exanpl e 175), ABT 963 (V\D 2002/ 24719) rof eCOXI b (CAS
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i nvention and pharmaceuti cal conpositions disclosed
herein include aspirin, and non-steroidal anti- 5

w0 ndoBasarer ory drugs (NSAI Ds) which inhibit thePenmer /002578
t hat makes prostagl andi ns (cgclooxygenase | and 11),
resulting in lower |evels of2drostaglandins, include
but are not limted to the foll ow ng, Sal sal ate

esoph&%@o ggn%% Cgf t&?%%lttﬂﬂe?t%éé@@n%?% hlge) r]gloP'H? ﬁ%t@rﬂ @4?&! of I'tllqe' thyroid gland,

cancef qféhetj@qq@yyrou ngq;,)@ém:e( mtt@,@ren%rgsﬁoomamf éofbthéypaeancer of the urethra,
cancef 4P keapéii) prdsﬁa(t’é) B’&tcb@&éd’ﬂlcdlérnéﬂhﬁérn)3hron|8bb|r iaacta deukemia, chronic myeloid

|euker&§t qutg oc IY@ gng%% rc]:arg(glg lo{re gttze lﬂngdtiitcggc %? tr%LQ%g}egr ureter, renal cell
carcmemﬂmanmorr@mé thetena Beivis, Meewl@mse& "@@infa'lnﬁwp‘l!ﬁ ystes) (CNS), primary CNS
Iymphbn'i\ﬁI H&E hb@kﬁn&’@f@rﬂpt{m rs‘pl’r\hl aXis! Rlirhdts, BQW ens@n glioMag\pRlitary adenoma,

adreng@%?ln 8z?r]c8 sgﬁ"hél?‘g‘%f ,g ugnEt onglos Rﬁlé:eo erg];}ocarcmoma fibrosarcoma,
neuroblasttyna agtinchriasiinieh opa eanrhinatierdof ofie ol‘neore Pétbemegiom ERNCEEN
arir@oneoaﬁ’d'oﬁﬁféﬁ%ﬁﬂ?@ore%mﬂ%‘nhod BB Sardbsis kasRsh fhml lﬁhgﬂcancer (NSCLC and

SCLCIAQ:gr};cég%ﬁtgecc%rad Ioprréchlé{ygr[la?wé:?lﬁc%g] Icﬁlpgcz{ﬂ%g%cl(a ef Icérlc%pcér of t?ie anal region,
stomaleh aanvac duHasicednser] cancér, of Enebkidney of aieterx iemalcell Icatsinome, carcinoma of the

renal F&l@é rﬁ%ﬁé’éﬂ'\sc@ltﬁe cérﬁtﬁl aewongs?e%p@bﬂgbﬁ%rﬁ@)\ls Iﬁ@ﬁoﬁg:non hodgkins’s

Angen | nc. enl x I nc. gﬁ
PR PR TG A” & FETHIPRS Al DaPSY 1y paoing cancers
Enh anuyen eNusdimére rogthe pﬂé@erﬁ&v(ehMAX)e cadnGiFf $alestedifirom lung cancer (NSCLC
i %l/é]’laglt::g#:er VBloh 'cgr%er 3 él c%gél: n%ﬁ@év Bptlhé lAR3 FEStSh, or a combination of

| OSCI ences i nati ons thereo
one OPP@"P@HhéB”eQE@FPa"%ﬁr b| tors include Iressa, Erbitux,
Tan esstieer ambodiraed iohthie ipegssnt tidventaafthe &mcéandqmecmmfdomtlungmancer (NSCLC

and slégﬁf %?zinhn génlégre Es %\B%ﬂcesrenjea tcggcefr oﬂ @cgrﬁginﬁrop of &%909%% of the foregoing

ors recep |b|t0rS
cancegp- 724, 714 (Pf| zer, Inc.), CI 1033 (canert| ni b,
Pfih g&ther brﬁﬁod)mentﬂfsﬁlpﬁéttfbd( $alicBasbinbrrian®dl ,growdbeis en:teagrln proliferative disease,

includ!fng\&i irg% p Eoeg c§nasu e [ #séalfl 0 n gﬁﬂ%ﬁ%ﬁ%slsn C.

QTaisgrentiankalsaektes Gna BRSO U AealSient ¢lidbnerene! ceigmvdisin a mammal
whlch(c\%ﬁﬁsl%)s admiflstelif@ to( SRMVAdhmA Jan andtlRtRR? a(cbinpauNYRE thelPesent invention, or a

st o BT BT SRRy PARY eBaalef eV cE BB R ey an ammor
agentCsatestad @amt the )gro@?cmﬁﬂ_hg g@'lltem g\h@}t@'} alggatingRagents, anti-metabolites,
intercA IR SRt tics, | &Mh detoR ifhPitorRacdi By ﬁngt&s Mﬁﬁl}n%sn@bolsomerase inhibitors,

unction i fic antibodi Uni ver si t
violoqal RS R AN RB S0 6 B3 ISP TR AT A L AT Lo doRe
arid onﬁ\lmb@ilmem@mh@ppesandwgmmmth@tanm)tmgtot lagent ¢ised in conjunction with a
compgﬂrn@]c &' trhgdprgs_rlehtK?n@!erﬁiBE'a\ﬁ@ ﬁQFmacEMEQIr &%ﬁ‘)@ﬁl&tsi BEHR herein is an anti-

Her cept

ancioggRH ARET5765% HEPIPan SaseLFMEls" BEHOUF Gir'y dT oy rlered pan kinase
inhibitorshihdiideo gerit™C surtitinid\Ees2ME6 ,in OLS. R3St No36, 5%5@zerahnd NY, USA).

Anti- a%§%£g QQFS:?] Zr?mgg%ﬂ]gr@%ot nrﬁﬁé;dotfo th@%bwggén@ rshg?-as EGF inhibitors,

ose di scl osed \
EGFRygprElotsg, VRS 108t SAG %'@89"@?43?52%‘9"?[513'%6“ tﬁbb“m’ COX-I
(cyclodRygdRé0l) IdhibitorRament2 Gmataimétalopraiedasd. 5. inRiitest and MMP-9 (matrix-

of which is herein incorporated by
metal%@%?eﬂg%’%g 'Thﬁt‘bqtlg{;s entirety. ErbB2 receptor inhibitors

udsefarred VEGRe ipkitgsntinglyigefiri Bremplee AYastn dP%‘@F'é'é’B‘t‘P)l [ anti-VEGF
monoklofal aftibb@\n beGﬁteﬂt@&x 4!4:9 of Sdith Sar’Brdncide8, Califginia.N AWRion35VEGF inhibitors

mclmé ﬁ?Fl zzﬁ %%7 ?Z%rhel - Igjrg é?t q3ﬂ% d&J |9erI Iﬂcrc frﬂéf}he(ﬂstpa\éeneca) AEE788

(Novagttish,i AZDcRYB 1, efenT rap ﬁ%@geb@w@é‘te@tﬁ)e\élatﬂfifut?r{ad%ﬁ’émp‘o'l‘ PR 87, ZK-222584:
NovaRig €Mt SscHafing 4RGP0 0RacugdNY pedipiinitBCodidsoiams NRa8)s, EYE-001, Pfizer
Genasense (augnerosen, Centa), Panitunmumab
(Abgeni x/ Angen), Zevalin (Schering), Bexxar
(Corixal d axoSm thKline), Abarelix, Alinta, EPO 906
(Novartis), discodernolide (XAA- 296), ABT-510
(Abbott) Neovast at (Aet er na) enzast aurin (EI [

~ 1 g, " —r NA PN
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Addi tionally, other anti-tunor agents may be sel ected

fromthe follow ng agents, Trizaone (tirapazam ne),
wo\pwsPse16Eexi sul i nd), Nevastat (AE-941), Cepl enECT/IB2007/002578

(hi stam ne di hydrochloride), Orathecin (rubitecan),

Virulizin, Gastrinmmne (GL708- DX-8951f (exatecan

nmesyl ate), Onconase (ranpirnase), BEC2 10 (m tunpab),

Inc. /Giié%gl‘igetgch ?% géﬁan Qt?cd%lf 'rﬂ#«%@ ﬁ%ﬂ.nﬁt&ﬁbggﬂ)t iaﬁd‘ san%igzyme a synthetic

ribozyme drem ﬁ@ogmq MUWSP 2@21}%5@)? aCy‘)ar@n (@EAWV'"EI\IeQIaF‘fOéB@)nand combinations

thereof.t ri metresate gl ucuronat e) and conbi nati ons thereof.

f gg{:il'-' in rl)qorgaug;tﬁ fjl in agr e (oor ee?XselRF |Bye% &E%ddes{r%%f{l]?S Patent No.

6,534 éaﬂdar@omﬁw@m bt of whick @fe ingafenrated intheis gotirety deropll purposes. Additional
VEGF agHiiitb 18 XieRPbSEMERF @%arhdl® R Wieod/2sho ik D 8ge1413, WO 99/61422, U.S.

oG A N RREL, o P50, 1A CEAERT koo S phyg s, us.

Patenth@.655:308c W@ 99110849 WO fR3I3285G, WO aéaR696, WSRBERH4093, WO 98/02438, WO
99/16766 AR WD} 08/@ad7, alrOtwHich atelrdleln lﬁébWatéd B refeldReein Hait entirety.

D e A Y O
angioszginy apliding, Gldgtidac comiretaRE® A, egndpstatin, Tabotwginensd, rrebimastat, removab,
Revllnﬁpgwdpa?rﬁr\ef Lﬂéﬁl\)ltaxﬁgt% Maﬂ(‘}{s't%ﬂ hereof. O her

anti-tunor agents iInclude Pfizer's MEKL/ 2 inhibitor
PM%@rollféfahﬁyadsht@ iR al 5e Wdd in 2dnbinalidrbwitithe compounds of the present

'mventlg g.é %@gt’brsgf tzée (r)elnzsy%D{gnes nng%rggé 65?[ inhibi dors of the receptor

tyrosinagtinaad EREEA' inclus(D- the 3empetnds é@d@ﬁeﬁaﬁnﬁ timedh sy féeffoﬂowmg U.S. Patent
6,080,76tA iutd. PARN &1 9m“t'3@l% isnbibhtterss samyU.8 Bdler @, 5864471 08 Patent 6,071,935;

us. PE%BBB’%& %ogvﬁ’i’?‘{ a § \%ﬁ- h%gﬁ)g%g?@%a% entgk} 5&&%&3@%’ BStEnt 6,479,513; WO

01/4021ﬁh|U£ﬁt2ﬂ0§ O1G67R\ ( Kaahc kf lh&chIe@pm pafemisr ped datenic abpiipations is herein
mco,pg,ggdgp;gpé,%gl,rptng";,ﬁeér[)eof Addi ti onal ant| -tunor agents

Ver {

AR AL A RN ——
publicatiph oumiérs WQBIMOR17 @ndgvO200é2043 1ntheecopiehte of wlichh penngarperated in their
entiretd fd? HPF&}B&% SHeféQre@f’D@?l’ inkiBitdrd Hclu&eﬁ*f'z@r@c@a 675106 8na 6Plee8,596 and its

Taxot ere paclitaxel, Zinecard (dexrazoxane),
salts. i t uxi mab (Rituxan) i matini b mesyl ate (d eevec), and

C Erdfeérrea tGARFSinhibiere Dt lpdeTBijzebe AGS20G7 i(pelitexobanaits safts)wi IGARF inhibitors

usefulqﬂg %Hﬂg 8f Lbes@ﬁteﬁ%”non aﬂavggflésge n@% Patent No 5,608,082 which is

ceuti ca onposi tions osed herein. 30 The
'"°°’PP’ﬁ\?€|‘ﬂ'Is<ﬂ‘?t"SW§‘HaﬂB\‘fP%’-‘r?ﬁi ates the use of the corrpounds
oExdrgespofesseil COXVIE rhibRdts tvaripat daarbenidel in lvonjomasiod with a compound of

Fonnu}aA?IZaa%X pHaﬂ%c‘égﬁcQQ cE’MB sﬁ%{u d'is'é‘oée%dhér&zm ﬁélﬁ&@%&%ﬁRExm (celecoxib),

Dafecq_xmjsﬁrﬁwx'bTAbTﬂ%M*% 66 l@é'e%)b) EPded &zmpr@com ﬁMSd%‘&ZWO RS 57067,
NS- 3gé\ssé>aaqmsbabx.b)gﬁuw@k.bnvbzotradmm) AT 8381 L 8MRENYI-2-(3,4-dimethylphenyl)-1-

(4- sulfsm?{ﬁ ! E %lyfé' %&l;%::l? e r%alg ﬁg]z Ol r)1(yl)o4r n?ﬁ%;g% S%Wégn Ig 1H-pyrrole, T-614,
JTE-52NSt 37V 29)1 6, Ce'['b%rSé] $842% m@é@p)gg (etotigqayby.+ Additongdiy, COX Il inhibitors are

dlscloéeﬁribU @abét@ﬁls\pblréﬁf elus 2805-61vBebNYRINUS S0b53)1387717 Eth@ kHteritddof which are
ounds of the present invention

'"°°'p?'8681"ht5?"Wt'fqlnyforh FYPRETS t her apy agents such as
affit - psticulay embodiment Lt ragti-tumer agent isi ¢elecexd t(d.S. Patent No. 5,466,823),

vaIdeJok'ib‘(@%t P&t NJ. @rs@srpfzqnsareco&.al(w PeiR, Nd. 33b 888)f 8418coxib (U.S. Patent

o, LR RET B el el VAT BT 0 znerarr,

rofecokin 0A8 XNIOM162011-90-7), MK-663 (or etoricoxib) as disclosed in WO 1998/03484, COX-189
(Lum.agﬁox.b%'glr&c%séﬁmf\}vbomb@h%w BB Ju 8: FXtQHtOéYSO?GdTFtrﬁS 398 (CAS
- (trifluoronethyl) propionanilide, bicalutamd

and conblnatlons t hereof. WD 2008/ 032162

PCT/ 1 B2007/ 002578 -26 Further, the invention provides

a compound of the present invention alone or in

conbi nation with one or nore supportive care

products e.g., a product selected fron1the group

. I
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tenozol om de, AVD-473, altretam ne, AP-5280,

apazi quone, brostallicin, bendanustine, carnustine,
wesiosasisr i ne, fotenustine, glufosfan de, ifosPemnirRie)7/002578

KW 2170, mafosfam de, and mitolactol; platinum

coor di nat ed al kyl ati ng conpoffirds i ncl ude but are not

limted to, cisplatin, Paraplatin (carboplatin),

12365%2 gf’ R%téaftblaa (B%Zno 'gq :3 ”zfsslg r'li’%t(?ﬂ #ir@t@fﬂeh@[ (4.sulfamoyi-phenyl)-1H-

pyrrole; Bré4- Etbf)xyphqrwnﬂamth%m("awifymgwéfeey')r‘éﬂtpwq@yPram'%caagent S

' Gmeud@fﬁhrm?&ﬁérh s ﬁﬂ?‘l@}nbpég%hﬂsrﬂj)sed A&bhﬁiﬂ&tfbh@\hth taQ;‘émpound of the present
net hot r

lnventlgn ﬁga Cogﬁw)aﬁﬁﬁ\c% compgghﬁna eoe sclorﬁ%c; é\gr n mclluge asplrin and non-steroidal anti-
inflamratbiy|dowgs UNSAIDE) WHichFit)ibibthe aezyme that "@bmrmglaﬁlﬁmw(qyﬁooxvgenase I 'and

my, reéuﬁH&QrVQMep 1evbi8 G fprdstaglddins, er:’ﬁJdE'BM |af=1=,| A&, limite@ téTieUfollowing, Salsalate

il PR Bl I . TS (OREAP e oaon

Pwoxno@glel(ﬁnldeab)l riaprdEbn (Alebé,y NaprbdyoliaPiglofenac Svta@aeo) t Indpmethacin (indocin),
Suhnd&cartﬁﬁbrﬁ)ak?bl%tm ?Tloﬁegﬁd) bEtB&daCCdLQéI ) 2R BBIac £fbratRp] b%ﬁr&ﬁm (Daypro) and
or ni thi ne hynyl cyti di ne, cytosine arabi nosid
combinafignsiRereetea, TS— 1, nel phal an, nel arabi ne, nol atrexed
o efetsiedt GOX-U Ilr'$l(b(‘.lkbrSI rngude nlmtprcﬂe«ewotmenhmin,anépmxen (Aleve), indomethacin
(Indocﬂf 855Jn€€fc91|e (Rélgfhﬁ)la'ﬁﬁ @mnatlbﬁé tﬁ@rb e, trinetrexate,

VI NCcr i VI nore blne or for examnp
om@ggied 49@'“5 r esedr I"e 6°’H?ff‘?t'°ﬁe‘f"§b A icp@eoyf sl Jase d)rqSﬁnt invention  and
pharmE&Huﬁcrw adonipadivont  diggidsied amerejm |hb1ude2 FoF6 Antdhilols agch as Iressa  (gefitinib,

AstraZ'\lﬁe(cg § %erfa %FQ) { Prﬂirrﬂ gt'&alnglé)i 'E!?‘bl@x (ce uximab, Imclone
w2k TGS O B Fop

heno | utam c

Pharmawt'@@rrMCﬁaEMBﬂg 2 RiralohG z@XﬁﬁFy {fmsen i Pt Agsdx nc). HR3 (Cuban
Govemrﬂér@r @AIaattanigs @nlvergiyads Eﬂamgamdunemaérg)dep 3B VA EGF@tusion protein, EGF-

vaccmgn?]ntl E%%r lmmun poas<r)rlf|uta)sI C(ll-fg%nesaé:cgscfg%&égh{})n %ﬂ.{bﬂgh&ls Mhereof. Preferred

cln,
EGFr Idtmbat@rmmh@e ﬂTeSSéI @h‘hﬁ"t?&ﬁ?b’fna”d C@ﬁibt"a'dﬂ"é F*Weobal ar ubi ci n,
| ehHer thtpthﬁhor é’geﬁt@ fﬁéﬁjbé‘ttﬁse WUBhﬁbaﬁ .erb receptor inhibitors or ErbB2 receptor
mhnbnk?rggsgjg}r& %S'%ﬁtéff (Fﬁfg Wyels{bsgg' arn%FtIHl- I HIZ\(/EEIII?CU)bngIrcﬁ?tm (trastuzumab,

0ZocCl h
Generéchobicat | @mitatd m|mauxlmab tGeaerterth, IMR))afAKAED | (Fakpda), GW-572016

(|onafa’=%ﬁ15' Gta%@ﬁnh‘khﬂb?: t@g;tc@?gw@mmnm.meym -5t éw,ﬁem) PKI-166 (Novartis),
arers THER Sfootes e e CefEbk el e iges EGE VBl Dendreon, ani

HER2meuribispedificoardibedye(Decdf . CaBgeroCentérs B7ded.lgGBdAganeys), AS HER2 (Research
Instltufer}gr' Rid B.Bfagé‘ﬂ%d%ﬂep erlf%ﬁor%nﬁsﬁérmflmaﬁﬁ)0&9§ (Un‘fve?sﬁ* 8fMaslch) and mAB

consi stin
AR-20ghrgpes R isels LT AR A SR A e oGy eredt
aFref@cangb ctlbaiee anti-tivol agatcinelnde Hercemin e TAlK163CICP-724,714, ABX-EGF,
HEﬂs(a%'E%B@Qﬁo% € Gadtd b &H'erlpke%aor( RhibiBACRYude GW572016, CI-1033,

oSl exat ecan, Ina ecan, Iurtotecan
EKB- Wt%ﬁé’rﬁ'ﬁ"@@r?é‘d cppiRgtigRs '@?’ﬁ°f pi xantrone, rubitecan,
S @ladiiehan B2 Bhibie 3dludk athbsepastiosed hoyat 98/39434arvm0 99/35146, WO
99/35@9”’%(5‘ e a5, t\%r Sg/fl %768 r §is rg%ﬁggfby ttf’éoi%t{ént 5,587,458, and U.S. Patent

oner asée i nc one or_'nore
5,877 a@t‘e reaeh glowvhieh @d1efq4rbwpqrmgate IbM mﬁe@aq?slpgtpleﬁyem ErbB2 receptor inhibitors
usefulqﬁﬂﬁt&ésbﬁﬁh@ntuoﬁoarbyaab QY6 QL) Eatets 6,465,449, and 6,284,764, and in WO
ot I rinot ar),
oo LA RSl B SR e ORI ZL) o
t dg@tme@m oﬂan é"ttté'ﬁ'b" mﬁsmv b é?'@fiﬁd fr¢rmﬁmt9ilqy@"9ca$%ﬂs BAY-43-9006

(Onyx! PHalrkkEButicAE §icl) eGaaSerRB Qad@Hﬁ%&U Beplal) ranituii 26 (Abgemx/Amgen) Zevalin

eSS SRSl 580, e P 40 0551 Aot cun

296), ABIE-B10 (Ablontt), INepvastal (feterrfah reozastaaimeieli LEY). wm@mr\ @4 {@xgene), ZD-6126
(AstraE&EéA)Bf%QQJHQP(%&&s) c:v?cT, b cEH &RV B0aTEALdAts), DMXAA (Roche/Antisoma),
Acti'mmune), or interferon ganma-nl and conbi nati ons
thereof 0: her agents include filgrastim |entinan,
si zofilan, TheraCys, ubeninex, W-- 10, al desl eukin,
al emt uzumab, BAM 002, dacarbazi ne, daclizumab,
deni | euki n, ~gent uzumab ozogam CI n, | br| t urmmab
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10

15

20

25

30

35

dacar bazi ne, hydroxycarbam de, pegaspargase,
pentostatin, tazarotne, Telcyta (TLK-286, Telik Inc.),
waosebnere (bortenmazib, MIIlenium, tretinoi NPCHIBL007/002578

conbi nati ons thereof. Platinum coordi nated conmpounds

i nclude but are not linited %, cisplatin,

carboplatin, nedaplatin, oxaliplatin, and. .
Thym%ﬁ?%y r{ﬁ%&) st ldgﬂﬁ'n%ggl?ngg% é@nt%e? h@ Elgfégﬁ)] gﬁdi hmwd\(ééledeﬂg)l éf‘lg Combinations
thereofy- hydr oxycanpt ot hecin, 9- ami nocanpt ot heci n,

| 10tHeP btamor fntd %ay%@eﬁe@ﬂ from titeOpIinagaayemts,(CyPat (cyproterone acetate),
Histereﬁiﬁn?nsp gf in a etsate hﬁeﬁ%féis (%t?aéeg%( gor%got n/&ljrésgﬂgr{ car Eﬁi Satraplatm (JM-2186),

nase,
thalondrhﬁaahﬂqzmﬁeThermrEﬁwlé%netia B) B'ﬁ@hfnégltt%(ﬁ) r’év's{ar(@towf?@?h/\tamestane
(B.oméu?ﬁhp Qp&wablygm&n&ta pachatel), mgdtm (wmbtmag@ﬂtcsmaaam tBeredf.

lB/g C ﬁm ﬁqﬁﬂo giortage%ne [ e%g ol e ec e%i f%oglg Préea?oug b{;“agems Trizaone
(turapagartuee) Apastit Sexisyji| lée\@Statb (A@cqen hgiagtpmbAhlﬁgrylnm difyydigghloride), Orathecin

(rublteUéri) |\hr§ﬁ32ﬁ|1- G§é{ﬁrhmuﬁb3(G|\@<f)oﬂﬂ8édvbéﬁét&9é}1 nd8¢lat6)] OAcbnase (ranpirnase), BEC2
t ESp)? ?m t aif ?}g’g I'S bl E t éo 82, 736, and
(mi “"é?ﬁ g reteralp o 'E‘g"aaﬁgﬁ?"% QIR L%t her f ar nesyl

piFotirer antt-u@npsdgentsgeayi behselected from they follewirgndestst GeaVac (CEA), NeuTrexin
(tnmett«%ét@ %fﬁwror{é'ié?taﬁd EontefirRfchs }eRRE AddiiaPhdtQlPor agents may be selected from the

fO||OWIU% égfn} I(HS q%%hat{h(:(?q%%b 3):,] Iargdo ‘Eﬂm%inﬁ onséﬂeéegg .Pc?dmonal anti-tumor
agents mag rvei selecied dftord éhet folpsvingdageots 0 8dvebxin n(ING 801)PAramtes (tlrapazamlne) and

combiftatiBRLhérabt. W@naﬁ %?utl-?u%%r Q&én@ ﬂgy BEsEBct& fom I?ﬁé'%hd'\lvm agents, RSR13

I ncor por at e elr entir
(tepropy, QR 1B VhlaNBEIN -4, St coPraiEr s BrEbimchqepal anttumor
agentdTRiay 06l Seledted fien [HecisibMingi agends) tCanvaxin3 GBMKnedctide REEDBErOn A, Taxoprexin

(DHA/Eécﬁtg(egs&% cb@blﬁgoggﬁgllengBSQG which is herein

ncor por at erence in its entiret ﬁecific_ ,
CIUfer it rumsvdua@g"t% trgtude diiizess MEIEHR jini tt'tﬁrepé??e”@% tArray Biopharm’s MEK
inhibitbrAFEIVL 142886, BAstel eishCBie idhisint BRSdsT,082/\&iZ20HBDR 4bibita PD0332991 and

ora Al 15 SLAGARRRTALEY Y reference [n 1t

ent's may al so be_enpl oyed as )
alﬂdﬂmqnal*mWT@%MK%GF?YaQ'SOTNFé%FGé suele ge \feddy 79 (yeth) and rapamycin
derivafiveR' ﬁﬁSOO-ENM\@h@) |aﬁdeI&E§HTSE‘(Ariad)[ a9DAC higkiBiRys, SAHA NMerck  Inc./Aton

Pharnlfg%%cqq%i ae%%nrbn 5? ?ng ﬁh(—ﬁ;t{? Lﬁgﬁ%au arr'n]th%%tolr %% ?t’r% udQ étérga)é J%?bltor VX-680
(Verteiknarst{Ehk /A inhibiior b 844ntRsiixisd.-i cal conpositions t her eof .

StTﬂE 'fcﬂ&wnﬁ & adeREUEG aielor nhc{ﬁ@ hé@é&lé@f ffom fﬁB)grd&E consisting of epirubicin
1 N

(Ellen?{I c&c?t eraxg?reg é)P(,ql %p ;I%gchs g)g?zg{(?r}?) A% A ﬂ cﬁa{‘sMnatlmb mesylate
(Glee\r), sind IcompieatonsStherdoh ) mayl e asadaini ¢prbiviatierc mﬂTM cqvmowkd of the present
inventloR @nd phaﬁhé@é@ﬁéa%dnfbo&@ﬁgrsggged%feﬁuk Inc.), Fluvastatin

(Ra'g]g\(}ggrirtlg/rle iaﬁo e@&tggql%?srtm, " V 3%%%(28@%3 %!e-l;)%ser'\gtaineeF\tzdn together with
hormdR@TthérG3) AL difg butGrot hrﬁ’j&dmteﬂaﬂ@mﬂe dAromasv, d¥izert Ingd), aprorelin (Lupron or
LeupllhII 3&'3&“}%5%%&&3 TMas m&telﬁlgt?a‘z‘é“eﬁa) C?@%ﬁnv @Zdléﬂ@f’ AstraZeneca),

| nat i ons eo I'n re erre
covergae, JRdFrales TTREERRG TP Pl d&am?ﬁfeeo Nevadex n@ﬂfa%e"e@ Casodex
(AstraBériees)| Adaddiik (Prageid), Thetea sind tombinatiensitheaddfves and
C 0, e e . , .
ol{ﬁ?_:r?%hl{i)ognazs e%?agees l]:) tr qd& Sféﬁcg @(ﬂ'ﬁuﬁbuHc?s Sfuth?] gﬁefer]t mventloa together with
hormqmak thasapy |ag¢f§s YD &3¢ awb@sgggens Apoludingq gt %élpvpd tor Westrant toremifene,
ranxH@R@ﬂ&sofHRMihyéJ Ietroﬂe (FEmARS Noedry| anti“diifoger@asueh s eoialutamide, flutamide,

mifep;'lj%l ’ %Q, @a%odemﬁ%yéﬂ_otaem P&H&h&%}’l&ﬁ%{&% hydroxy -2-methyl-3'-

(triflucr@pneayl) nmsn'hﬂeb Q'GGFW'[@WP) aét‘ﬁWb'MPWe*he“e@I\/A means N N-
d| met hyl acet am de, "DMF" neans I\I- N- di et hyl formam de,
"DMSO' neans di met hyl sul f oxi de, DPPP" 10 neans
1, 3-bi S(dl phenyl phosphi no) propane, "HOAc" neans acetic
acid, "IPA" neans |sopropyl al cohol, "NWP" neans
1 met hyl 2-pyrrolidi none, "TEA" means triethyl am ne,
TFA nmeans tr| fl uoroacetl c aC| d, DCI\/I nmeans

- 1M ™ 72~~A Il o s _Ll_ e YV
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means nolar, "nm" neans mllilitre, "mol" means
mllinoles, "pnol" neans mcronoles, "eq." neans

weowswadient, "C' nmeans degrees Cel sius, "Pa" nRemBB2007/002578
pascal s. 20 Met hods of Preparati on Conpounds of the
present invention may be pré%f%\'red using the reaction
routes and synthetic schenes descri bed bel ow,

?B %Y't&gm&é}\{?o WE%%% QNr@i clf d&&laéent ih&%}i&f :flor*ésd.rr}gcombination with

materia aval
one %F‘éﬁa‘i“al’qr%’ﬁ gfe preducisi A geﬁbﬁﬂ‘i‘%?ﬁ'%c‘%"ff'%g‘epﬁ’@@e?ﬂns's“”g of Filgrastim
(Neupd)gé\vi)? Bﬁdaﬁébtrbﬁ(zdﬁé‘rﬁ IArddf@rtn, IPPocakeAlaki| Erhend, dr b@mbikdtibrastharepf.

8rrtr9ular§ é)r%ﬂ%éedtcptﬁ%%cg ertd q 0§ da dh&Ja E'blﬁta£ Q%séar ble\gl/éc Taxotere and

para I ons descri
combmaéla@ﬁthye@tdapt ed to prepare other enbodi nents of the
p'Tﬁes %ﬂbwnh?]‘((ﬁﬁfsbrﬂ&asdzmnh%&m& be ORizeds ¥s tah@fuirtor @@ents camptothecin;

irinote H R( ry; e oocl?:;\qoun% ecm Qrdl te())(atg&% DQYC% blqré0915 (Roche);
Fﬁé&/ B e B o di é

I"cat’l
and cmldahfms tmeneqf hléarmularly eregerre@ppaqypereﬁﬁ i at"élioys 'p?'@fieef@!fptn@" (Ellence).
| AkQBARI dJa6ts ngchE'Sbut Rye ﬁ&léhﬁﬁibd]ﬂ) InfrogéH hﬁétarSLN b)a&ﬂ chlophosphamlde

. n
s bR R vt R el pguppe, mmusine,
temozolbhide, AMBEYBOAelnminer ABE260. sraviaiianeo brasialivin, bendamestiap; carmustine,

estranfistide, hﬁerﬁt%ﬁt%%\u?cﬁ%nﬁ& h@éﬂirﬂﬁe mﬁ?@nﬁ%fénﬁl&y Jn@rmltolactol platinum-

epari n ot her ou
O K e L el
eptaplstin; lobhplate, rredapationt Eokaby (Galipiatin, Panefijasredtrpletinoardi ¢gagbinations thereof.

Panlc%gbq?eréd ahéﬁl&n%dagéwt%lﬁ%'\l@o% (cixH l@l\%l{'lh) ago >o< \ \ R31I

Rnireabpites angyser BHs Asa 2obATHeSH P EIRFEMERGES 78 mercpgiopurne riboside.
mercaplopiridesifiubrouvdei® (SeF W) alonier @ comBination Withdewgtovdnie, tegafur, UFT, doxifluridine,

carmomr e%?al}%mgo&%nedga dét%%%o&.ﬁbh(@?é)@%%? @;f]remét%xed dISOdIUfm LY231514,

oun treat rrent Wt an am ne
MTA),t Gemzap (erimaitainey lrW)’af"@aia’?'abI5é‘z%"&d\?éﬂfapeF'@P'"eeﬁ'%‘?fﬁI"é clofarabine,
decitaBih@)eBdHithineNethi§icpideRe Resind arabild@ae, hydedxy@#a Mkie melphalan, nelarabine,

nolatref‘xréb eécﬁ%&t? IT(} %g%je ére%@tr&eg V?énggta% i n;pe? {r%P rrgltlter@€ g{nr%]gne trimetrexate,

rom
vidarapiggy Viestigtines yneelpiasy 9% exa@wﬂﬁp@uﬁ @f m erefs"% ﬁvfem?féaohleé disclosed in
EuropEaiTPaiéhd ABpileltion’ Rt IBgHE2VéUch 40 INI(BI[N-(34-ditlyddd-2tnihyl-4-oxoquinazolin-6-
corr e | ester,
ety YR ey el SRS RREhBARPhaRLE ¥ ot
t Aotilzotick | indiysg |mqrca|q@gap|ptlb|opq$ antbinslude, ggtﬁearm ngylmlﬁgttpc aclarubicin,
actmo%&ﬁ@s%mrm%ﬂﬁﬁycﬁf abitenyBif NBIEGHhycH rdULQ'IoHJbQ:m doxorublcm elsamitrucin,

eplrubfﬁip rlggl?rﬁgaamgda%bmw?omf eQal ed CCOEBQ(IJ % Olﬁlz%e ngIomycm pirarubicin,
rebecc@Ryci@RtimaRMENBIrdxtaZo@t, eplluleHbWQ_Staﬂn m@c@n@pﬁomm«wf N O
R%’Ia%?déﬁzed é"ltlﬁurﬁor skibiBarfeb ChBude fongﬁplum sdiEcteR #Rdn Miitotic inhibitors, for

N S
examrﬂ, vinblastine, dgcetaxeR](JF'axotere paclitaxel and combinations thereof.

1:0

Cytotoxic topoisomerase inhibiting agents include one or more agents selected from the group
consisting of aclarubicn, amonafide, belotecan, camptothecin, 10-hydroxycamptothecin,  9-
aminocamptothecin, diflomotecan, irinotecan HCI (Camptosar), edotecarin, epirubicin (Ellence),
etoposide, exatecan, gimatecan, lurtotecan, mitoxantrone, pirarubicin, pixantrone, rubitecan, sobuzoxane,
SN-38, tafluposide, topotecan, and combinations thereof.

Preferred cytotoxic topoisomerase inhibiting agents include one or more agents selected from the
group consisting of camptothecin, 10-hydroxycamptothecin, 9-aminocamptothecin, irinotecan HCI

(Camptosar), edotecarin, epirubicin (Ellence), etoposide, SN-38, topotecan, and combinations thereof.

Immunologicals include interferons and numerous other immune enhancing agents. Interferons
include interferon alpha, interferon alpha-2a, interferon, alpha-2b, interferon beta, interferon gamma-1a,
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R2 R2 7 8 Conpound 4 is converted to conpound 5 by
reacting wwth an acrylate ester in the presence of N

we yoBoskmExy | - N- net hyl cycl ohexanani ne, PCT/IB2007/002578
tri-tert- butylphosphonlun1tetraf|uoroborate ['ithium
chl ori de and 27 -
tris(di benzyl |l deneacetone)di palladiun{0), in a

mterfe%ﬁl n%ﬁmg1§?Aéflﬁﬂ{une)f 8f in @f‘% r§amn:|a r‘1‘1’ ghcpéémﬁneﬁ\ ns""%here]pf Other agents

erature ran to 75C tor
'"CIUdﬁalgfaSt"B lgrtipan, érmﬁiéfy her@YﬁDé‘BW%" -1 Biesieukin. Flsmtuzumab BAM-002,
dacarlfmpo Uditﬁizu.ﬁndby dbiylidukag egeaitiz0mab Hgedatioisg i isritarhorbdte iraigtievod, lenograstim,

Ientmaqmeme}é% cgm? &@Ar&%\’\ﬁglggﬁno% cB\%)ETE[.is %rarxésﬁhdt%sonermm tecleukin,

gener synth
thvmalﬂﬁ@cwﬁum%'aﬁ?pé(u%@ 61109, h@f@éﬁ@aal "Ett"r‘%%roéegwmab pemtumomab (Y-
muHMFER ), 5@ hgDedrdahn) aficconibirafishis@ttkbrét.cor ding to Met hod C.

By ol o ) &5 oo B s o

biologiz8l rexnepgrgntich as sundvahgswty er ﬂ@e@bﬁ'ﬁﬂ@vﬁd'si@ ags todiseat et to have anti-

tumorVctiity ! rSudR tagytd SRS kBeh, MHtidAn, lsizbfithn) MPididanit ubShimeRh& combinations
there ol vent, for exanple, THE at IOM/tenperature rangi ng

rom - 4OC to -90C. Conpound 10 is WD 2008/ 032162
PCOTidr BROGNCHORETE that3@nchevead: @dcambinatierpwitih@ dotmpAgynd of the present

inventlo® %Mtdg dlitMkifdin, Bglpﬂ&eﬂ ‘Htﬂa@é’”té}g)&%féké Uoﬂé’z%Hltp Bosentan, calcitriol, exisulind,
1L T1 0N

inastGTR A r PRI ISP, BRI RSB N dEeRafeo e procarbazine,
dacarlgpziner Aydreycargamides peggmpewest, eniostatiG tanamtnep (Tejowa ddLK-286, Telik InC)

VeIcaé’c—P(Serté;iﬁd}% Mmerh@@hﬁgmgn a'i_’ld}ggﬁﬁﬁglol% lq‘:rE'%oiCl'B CH3 N\ A

ST SRR ooy DU FRECEINGY . HRpIaR. eqboR nedaplatin
oxalipfatin, ahd EBntihations theBeof.St ep 3 H3C, SSN N O Step 4 R1,H N N
0 danﬁtoﬁ%cnﬁ%env%ﬁvel @nclu@ Hﬁ%ﬁm :"Il%lt%()slo c%ﬁ&ﬁgcn?/"'@ Iﬂy&ﬂ@xycamptothecm 9-

al c fornul resence o
aminop3MRSEBRRYT: BREISEAT: A 3§rﬁﬂ'°‘GF3ét"h59P°‘%‘iaB A% SRR PR e R EAD)

Otheri nansitusiot t abéres S adcwaat ,miforantexanplapardgibasal @rocdrBazine, dacarbazine,

hydro%y@gq}grjﬁﬁg lf)reﬁl %tgtfhgir%lglo& R%n%? %t&%eéioc to afford

converted to
Y] agentsapable gt ?ﬁ?ﬁ@c"\ﬂl “I"Htuﬁ‘@f BmuRe s5PeNses: susfas CTLA4 (cytotoxic
IymphB@idﬁHt@erRﬁ-aBﬁlﬂdl)aQ, 208 ofheCaYehe TG dl Blocking CTLA4 may also be utilized, such

as MDX-010 (Medarex) and CTLA4 compounds disclosed in U.S. Patent 6,682,736; and anti-proliferative
agents such as other farnesyl protein transferase inhibitors, for example the farnesyl protein transferase
inhibitors. Additionally, specific CTLA4 antibodies that can be used in combination with compounds of the
present invention include those disclosed in U.S. Patents 6,682,736 and 6,682,736 both of which are
herein incorporated by reference in their entirety.

Specific IGF1R antibodies that can be used in the combination methods of the present invention
include those disclosed in WO 2002/053596, which is herein incorporated by reference in its entirety.

Specific CD40 antibodies that can be used in the present invention include those disclosed in WO
2003/040170 which is herein incorporated by reference in its entirety.

Gene therapy agents may also be employed as anti-tumor agents such as TNFerade (GeneVec), which
express TNFalpha in response to radiotherapy.

In one embodiment of the present invention statins may be used in combination with a compound
of the present invention and pharmaceutical compositions thereof. Statins (HMG-CoA reducatase
inhibitors) may be selected from the group consisting of Atorvastatin (Lipitor™, Pfizer Inc.), Provastatin
(Pravachol™, Bristol-Myers Squibb), Lovastatin (Mevacor™, Merck Inc.), Simvastatin (Zocor™, Merck

Inc.), Fluvastatin (Lescol™, Novartis), Cerivastatin (Baycol™, Bayer), Rosuvastatin (Crestor™,
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boronic ester, follow ng nodified Suzuki reaction
condi tions known to those skilled in the art. Conpound
wa2o08®30%: di zed to afford conpound 15 using remﬂmzs07/00257s

such as, for exanple, mchloroperbenzoic acid

(MCPBA). Treatnent of conpouf8l 15 with an ami ne of

formul a R, NH2af fords conpound 16. 15 In anot her

a ™C . R

Astra%ggég %o@%i@hnhgidcfg}agfu ;{é&‘\tﬁ%r R%Bg&&% {3@%@ gﬁk%pé_é%ombmatlons
theregfis N\ Br RRX N\ \ Br NR3 | H3C,S N N Step

1 15 aréteredSérttipditndniB the Stdiin QIed‘édRibnRﬂ]e]g?o@Scobgstlr@m Atovorstatin and

Cove, iEFigd B o8Bt recLoufc S50 13l SPaNiinGl agens incue

CﬂdU@CT/ | B2007/ 002578 -31 Conpound 17 is converted to
CQW\@U&]BWH@ Fadpatatiei 4RaHxatipled) W)ﬁ\ea‘ﬁ@aé&\}l NMS” mSartd metlf, “Et” means
ethyl, ‘rPg mgén% h%ﬁ)g %ubl%ts ZECCQ o(r)f“ o% rl%asnes ' N- ﬁenr bu?oxycrgpgoﬁy(l ‘%QII(IUI l“{Hi—IQCIg) means

& L VentSUe
methEIVF chierids, “PERAEr eft (PEAF amednsg dfsopiepy5 ethylo aTBC. “DMA" means N,N-

dimet TR, -mnpr"sngéhs\wmdmbtﬁyofoerﬁmemdmé@" ¥eahs ameimamfox.de “DPPP”
meant. o S e TR RUI Ut P PEE AP Ity k. PRAE regfpoy ot

“NMP5 meamsd | -tmethils2-kyrwliginane, {THAS enegks triethgll amine, HEFAT means trifluoroacetic acid,

“DCMOQ"IEQ%’I ?lghléfgmbt‘ﬁar@( «ehioagd rﬁe%saétﬁ ra@etﬁt@ " GldabsS| }naéhesmm sulphate,
ents

“Nagsgo rfg%ﬁ?ﬁ ao%r? Wl%teanlaagﬁ nrgg%fs n?emaﬁ?h ta% m%n?ﬁle yl ether “EtOH” means

ethan&il tH,@b heassOWite) t“HE R Glieads hydréuhliofix a6p) ‘G!’,OCT3HE16&FI§1 Phosphorus oxychloride,

“chdéﬁgtn%énsc o&%stsfuﬁwnsca%}%g ds. 'ﬁ-ﬁ-’uD %ggs oﬁetrfaR J?&g rgn ZlPﬁlJn means 1,8-

genera process,

diazaljeyalelo Olundeeré e é‘LvHé/kPrSé§e FkFMPSayn%s éﬂhelm b@@plamld's"az'de “TBME” or
"MTBECﬁa@ér@l r@@bﬁtﬂ r{\@hﬁ@ﬂwer‘ LBA 6dnB Githium @héap “Nanéans Normal, “M”
mean J—IZ St ep H2N_ N

?\'pi\o E‘é ﬁfa&%mﬁﬂ re esO H\rln eN}s rrucrogp gf) eq means

equiv@ertiZ1C" Nhellhb @tgeepesmeldmkl “Rla'Nn@nREaSREIS 25 26 CH3 CH3 I\ \
Methgﬁsl.%f\"ré%érat}on

Compounds of the present invention may be prepared using the reaction routes and synthetic
schemes described below, employing the techniques available in the art using starting materials that are
readily available. The preparation of certain embodiments of the present invention is described in detail in
the following examples, but those of ordinary skill in the art will recognize that the preparations described
may be readily adapted to prepare other embodiments of the present invention. For example, the
synthesis of non-exemplified compounds according to the invention may be performed by modifications
apparent to those skilled in the art, e.g. by appropriately protecting interfering groups, by changing to
other suitable reagents known in the art, or by making routine modifications of reaction conditions.
Alternatively, other reactions referred to herein or known in the art will be recognized as having
adaptability for preparing other compounds of the invention.

In one general synthetic process, compounds of the general structure represented by 3 are
prepared according to Method A.

Method A
CHj CHj CHy
N7 X N XY™ X X NI X Rs
S” N7 °N” 0 RHN" "N” "N” 7O RHN” °N” °N7 O
i | Step 1 l Step 2 1 |
o Ry Rz R,
1 2 3
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Step 5 NN R OH2ZN NN Ste O R2 p 6 R2 27 28

Commerci ally avail abl e conpound 22 is converted to
w@orvpose2 23 by reacting with am ne of the 15p¢DIBENO72002578

R2-NH2 in a suitable solvent _such as, for exanple,

di met hyl acetam de, in the pf@%ence of bases such as

pot assi um car bonat e and dii sopropyl et hyl ami ne,

I}f@&ﬁ{’r 1, YRBEha K@, éracﬂg'aﬂ&i trferFQEB FH6n Was dgs%g%dflﬁ) 'W@2005105801 is

time ranging froma ourstoa
conve eechiotampovd 2 &y LERert W & am@s%@ﬁfﬁr"?‘ﬂfa 2dl 1R %'t?@e solvent, for
exam;ﬂ ,diddane)lin thelyyedeh@abinge base\dr lexdvnhia | toatyt amireTatden élavated temperature

rangin? l1‘|Jol;naz¥?)l’ Sﬂg@%‘ B&gg o‘?ﬁme ?Jﬁh_glé %r?lranﬂe\g ]hgl?réw‘)é){éw da&s ?ompound 2is

rach ture
Convefl%@ GoawRg¥Ne3 by Hﬁﬁteemn’{"ﬁ Rogpnig *’2’6’ it Fromeia Ra@éﬁ’r@e @h@ corresponding
boromaéstlersfoﬂ@mwgamb@ﬁbdtsnzm@maawn dontfitiohy krio@a &d thogk skillédnin @i art.

o e eral synthetic proc nds, of the general tructure represented by 8 are
A0 ol bk aocBir BERna e senere et
prepareﬂaeqorrgmgaprmq@odﬁ an el evat ed t enper at ur e. Con'pound 25
is converted to conpound 26 by heating the solution of
compound 25, thiophenol or , and organic bases
such as triethylam ne and !gggﬂin a suitable sol vent
I de at gn el evated tegrperatur

sygh as di neghyl acet
nblng fr oC f period of ti rangin
Nr ?ew_hau.rs toI sOR25 Co r_[poun W
RyHN ed tgaepeormm A treatmg vwmh

N- hakpsucci namide in a syitable sol vent V\D 2008=1 032162
PCT/ 1 B2007/ 002578 -32;,such as DMF at ambi ent ¢
tenperature for a perlod of time ranging from 30 mn
to a few hours. Conmpound 27 is then converted to

conpound 28 g with boronic tthe

fo !a R3 B aoHcor r espondi (Y
tte » 0@ base, for ex £ ssium

car Bnat &N and i S(tri phen%’?pﬁhosb i ne) palladium (I1)

chloride, in a sGitable solvent such as I5I\/F and wat er
solution, at ah 5 el evated tenperature? anging from

7@6@&:@&0&04\/@@&0 B&ﬁﬂxﬁﬁd 6hy géaﬁﬁgfvﬁmmn%ew&feaéstdﬁ @Lth& presence of N-
n e  us

cyclohﬁfyé Bldpeqrﬁyécyglg?%smnezgn \tlﬁ';t S Ipﬁowomgm tﬁ r%%{)li%gcﬁgqg: ﬁl’hiu]:'no E:hloride and
is{cipgdoneatetat BRSO B RuBAE SRS (3t MR 1GHPXEMSat ayemperature
rangrr@o%émﬂf@fo?aalf Sl e BRI ia sHai‘érrNo%oQ £2bhvettéd toMompound 6

by hy enitémsd-PyF !‘Xs'f E'F e gglsvgng%s\(ens fh@ov*es bf gwrdreg‘érmgonaal Iga compound of

formutad. a 2. 0 nL Personal Chemi stry M crowave reaction
t lrrbsnotren erlefdl SJHMEiSprosdss! c uncrsrbenerg;@ﬁ&arsm&ereaéarésented by 11 are
i de outronrnDI\/F(O,?Sm) .
p’eparﬁdf‘i"owngmi’ﬁ Spropriate boronic acid or bor onr c
ester in DWF (300 L, 75 nol, 1.0 eq., 0.25 M,
catal yst Pd(PPh3)4 in anhydrous THE (300 L, 3.75 nol,
0.05 eq., 0.0125 M and K2CO3 in degassed DI water
(94 L, 188 nol, 2.5 eq., 2.0 M. The m crowave tube
was seal ed with a septum dagthod@d out si de the 20 gl ove
boy,, the reaction mixturgy were heated in a Pers naI
Chn‘?strxer crowave Synt fjedi zerg by 15 mnutes 3130
eaction mi xtur ﬁ ranéfeyx ed |nto

;Ub Z est tobe™ T t ubes—wer e wagh
RiAN Bh 1 1. Osweh), QEH tﬁl sh DVF sup2 corﬁa”'r‘red"'vvl fih ©
the orfginally transferred terial. The solvents R,

ver @ renoved, and Et OAc (1'% -) and DI water (1 nil1)
VR fpBeHiads E&v@@é&ho E&HRSound 18 Bﬁrrea"ﬂgérﬁ AMth f?rﬂweﬁr‘?ﬂorate and butyl lithium in a

centrifugation, the supernatant vvastransf rred t 8
sutabieciiver. {5 e THbott WG FTPOHG® 0GB 40 Ghi2ca SasCompound 10 i

extracted two nore tines vvrthfresh Et CAc (1 niL). The

conbi ned organi ¢ phases
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were back extracted with DI water (1 m-) and aq. Nad

(1 m). The organic phase was filtered through a
wagsismet il ter, and the filtrate was evapor at BdI/IB2he€r/002578

resi dues were reconstituted in DMSO, and the crude

mat eri al was subjected to HPEC purification using

acetonitrile/water with 0.05% TFA as the nobil e phase

ooy AP P BR300 50 S A i o e

skiledypthgay ONFi2 IN )I1, amH2N N O Step 1 H2N N NH Step
2 |nHahsthdr ddrlerdl syhtheBd prddess Qompodhds ©OF thEgehital struflurBdepréddnted by 16 are
. . \ Step 3 RN N AH Step 4 N N A O
preparigTarolgigudpstieal ' o 2 OR O TR N R Step 5 2N N N O
Step 6 ZNNNO A10p A,0 36 RR 37 R2

Commerci al |y available compawnsp31 is converted to
compound 32 by reacting with amne of the fornula

R2- 0- $sNH2, V\herﬁeém Ais op |onaléy substituted C3 T? Ry
cycl Bin_a syitable 'such as, for ;NIQ\ A

H (et hyl acet &4k i pr esen'ce 0f:Ch

%\%ﬂp’&s Not@ssi ufffdar bonat e anEI dri sop?eR/| et hyl ¥ Voo
am ne, at el evated tenperature ranging from 40C to

220C forz a period of tine ramging froma few hours twm

a few days. Conpound 32 is converted to conmpound 33

wherein X is O, Br or I by treatnment with N
hal osucci nanm de in a SHst abI e solvent such asH;

chl orof orm or carbon soride, at anbig Rs
terrperatur-e-»for r| f tine—#anglggflorpSO mn
to a few Bpss. Uhd 30s copypsted N oOnpou

34 by 10 react| ng v@th angacryI ate ester |n t he R,

presence of tri-o-tol y}ﬁphosphl ne, palladium (]I)

acetate and triethylaifne at an el evated tenperature.
Cooppeund 32 |isSreeaBMewmedmt alcd@hpduthd 8bmblg REEH i ingtha presence of

trlpherg/!ﬁ'hbjs:?hﬂg aRIi die Q:ar%é)tylatl(;I Hﬁf%&ﬁﬂl‘? l Qﬁtéﬁ%ﬁ%m afgldexample THF at a

I'C bases u as triet
tempewr% AMIDISTHTY sopm fche §9 Cd¥°n%"f°ﬁ§/ P@e%quaﬂq%émaw'aa}? Compound 13 is
conve®ddets @bmpound Maasyatedtnent ﬁiﬂgbdﬂ@wlé ﬁdMbeQﬁ@fdrmulam@((Dleﬁ ofla corresponding

borom%ggtéro%llc? fi %%mgg’flercaﬂgukl aa{ %%@oﬁdli o%@’kncgb@té ttlio%e %g e%% gwgyaﬁ Compound

14is 9’ﬁ@%ﬂdn@rﬂﬁ°(ﬂl eampPRUNth 1 asiet I'qé}&?ﬁ“dé“thﬁsa f%lﬂXF’HE’P’em%MPEPFPe”ZWC acid
(MCPBAJC reafindalvbt c@hp@\fﬁb |1smth bremaé aﬁfbﬁrﬁjlafRJ.NHélaffbﬁ{sl c@ﬁhpo@ﬁ 16.

t 'ln %r}?ghﬁr g%nr(]e\%aé rsyrgraetlf: grocc::%sr%pcoumrf) u%oef rsglre?eggeg by ’Ep are. p{er?ared according to
Methqdcﬁonl c acid of the fornmnula R3-B(OH)2 or a

correspondi ng boronic ester, in the presence of a

base, for exanple, potassg| rbonate, and
bi s(tri phenyl phosphi ne) p%%m (I'l') chloride, in a

sutkabl e sol vent such a$"DMF and water sol uti onCHat

lelayased fehmer at ur g B from 70C to 15 Rs
| period of —207Ti pgs f om, ey ral hﬂtn‘-stngcngsh/ K
HaCs Step 1 87N 0
sfenhod” To P Step 2
H Rz Re
17 18 19
CHg CHz
N X P N
o e AL e XL
Step 3 O’/ W\ N '}‘ Step 4
0 Ry R2

20 21
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WD 2008/ 032162 PCT/ | B2007/ 002578 -34 CH3 CH3 CH3 Br

Br H3C\ Br HO' NHH3AC NR -X H3C N\ / NN O ? tN=-N
WORD08/0B¢ibE NH Step 1 A, O Step 2 A0 CH3 P CH3CHIB20M302578

R2 38 39 40 CH3 HB ONBr N.O CH3 H2N,, N NH

H2N)11, N NH Step 3 A OStep®h"A~0 41 R 34 R

Conpound of the fornula 34 can al so be prepared as

d %ﬁ{pbmdl 7! .é‘ch?ér{%e b éom@@%ﬁ%re%ﬁnén? wﬂpﬁ\ﬁ M\@fgm )&s P Brorl, in the

ound g react] nq’yWI am ne of fOI' mul
presege L 2NPEe. 19 SIHIE T TYEIPelis SHIEHS SUVoT] BHh 2exShpreEPe, D, ot a
tempe@htmfelrai‘lwlng(tremaﬂsi’@im 100fC. tthmnmnued; @8 cse:omfeﬂbdaﬁae@mpum’rd Wby treatment with

boron@oacﬂjs 31* HH‘ r‘BﬁﬁJ&P ﬁabﬁ)kﬁn%r qi hcﬁ' g%mntc %égéﬁc@owi% Suzuki reaction

nperature ranglng
°°"d'tt9@? .kafavnowo tmsmsskﬂl%gi e arty o?ﬁrap%%v1ﬁ®?>§d'zqdd° Zffprgygompound 20 using
reagefit8 ¥Gch adspispaxample IACPBA.C Drastetehd coropaadp® wittdarddmiby of formula RyNH, in a
SU|tabrees%§/%ntggchvgst 113r &%P'enTﬁF §rHj|eF l%h coﬁ&“to\n (for ﬂ&ﬁ'{pﬂ%ﬁi J?M%mula 21.
5 base such as so

t é’irﬁ'@*@( 9?'1_9@4 AYIYietie POERSH ?Qﬁ'&ﬂ?i"ﬁ‘@r%@]ea&eﬂ?’é' SlfBCtt"G ’&W@f@"ted by 28 are
prepafe@ APsvrdively t4 MetfoddOnverted to conpound 41 by treating

Wi t h hydroxyl am ne in aqueous ethanol at tenperature

rangi ng fromroomtenperature to 80C. Conmpound 41 is

converted to conpound 34 bMethedBcting with an acryl ate

ester inchshe presence of tri-o- tcg yl phosphi ne,

pal | adi (I'l) acetate and tri ylam ne at an

el evat qd TlenmpermtNpg. _Can;ounm?t I's then,conver JTO

compgnntndicif or mul a 3diop § O11hQ e p§ éadur
descri beg2 in Met hod te‘ﬁs nmpl gs g The tgé:(arrpl es an

preparations provi ded bel ow furt%er iltustrate and®®
exenplify the conpounds of the present invention and
nmet hods of prepari ng such conpounds. Exanples 1 to 100

provi de de synt @EI c sheps for prepari ngcHs;
Conpounds 107 1d4 107 13,114, 116, 120- 3,
129-130, 132 20, 20 133 1 7- 52 179, 192 193, 247- |52

263- 264, 267-270 270, H and 285 Tof Tl t he Hpne o]
i nvention. $apPe 1 shovvs Fzonpounds g the pr esent R2

i nvention that were prepgged usi ng the general ng§hods
A-1 described herein |l e 2 shows the biocheni cal
and cellular data for Ahe conmpounds of the present

i nvention. Table 3 sficws n9use xenogr aft ef ff'zacy
data for a represennaty nmpound 152 of t t

i nventi on—Fabl e 4Js ta on—phar macokli ngki ¢ and
phar macodysass ¢ {PK- PD) %8r el ati gp,ign XeNogNaf
nodel s. 25'lt is to be urderstood tﬁat t he scop@zof
the present invention % not linited in any w® by the
scope of the follomﬁng exanpl es and preparations In

the fol es leculsvvltha e chir
c SR PSS B2 RGO 51 1 AIpRLP 2 Oh el Wi amine of e
formulatR.tNt: iy alsuifablersolvent suchcdse frir ezdmmie dimetkyldcetamigle, in the presence of bases

such 553&5?5&ﬁm dZobhate Gnd Ei&e&%pmhﬁ QH\kn%SatVHIéthe& Y!?ndél:atd?@ kdhgin from 40°C to
centers, unl ess otherw se not ed i.ndi cate

ira
220°Cy Gl RTSHBEITTS 9 ETY £ E900%D 025 78w 0285 COPRGA ) = convered to
compdund 129 Iwheein X Isedt] Bradr | hphegtmentivéth Nalsalaguscinamiiedn aisiitablessoivent such as

chlorofgrm%'r @é%ﬁ‘r @Q%%ﬁ%e §{ Qrglh@nci St@rﬂ@e%tbrgrf& %&b@%t%@ﬁﬁ&ﬁéfrom 30 minto a

tal ne nown ose skil
few h‘%lﬁ% %9“?90”%% ® 8%‘“’5‘{‘%‘9 CoMBPayae &7 Pyleactiag with ap agyiptg éé%h'f‘éhe presence
of tri-oMelyiphdsphiad pakdivhr ) aceee@Edaiahylatipptiae ekyatediempaature. Compound 25

is converted to compound 26 by heating the solution of compound 25, thiophenol or KOtBu, and organic
bases such as triethylamine and DBU, in a suitable solvent such as dimethylacetamide at an elevated
temperature ranging from 40°C to 220°C for a period of time ranging from a few hours to a few days.
Compound 26 is converted to compound 27 by treatment with N-halosuccinamide in a suitable solvent
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Al drich Chem cal Conpany, and used w thout further

purification, unless indicated otherwise. "HNVR 5
wap@ssAaener e recorded on a Bruker instrunment PEETERDOVY2578

ei ther at 300 WMHz, or 400 I\/Hz and 13C-NMR spectra were

recorded operating at 75 M52 NWR spectra were

obtai ned as CDClI 3 solutions (reported in ppm, using

such a%ﬁ;h\@:r Qa0 n{&»ﬂ%mh{b@ &egéle{ @Jﬁécgoﬁmr}g%% f&%n %@mm Whours Compound

27 is mgg(ggn\(egeq o SAMBRHAd @ngypmtgg dmtq_\gbgorrpp Ayid oérthq r@llll{h &5-B(OH), or a
corresb@fdfn@nwrdﬂ‘yd $kteANe thd.pgodtemdenNdf aWRB, &P Pdxampleapbtasdidni &arbonate, and
b|s(tnphen)&lp§18?p¥1me£ pall\’\&um éIH ﬁlono%sln%es%%%ge Sf)?hﬁlr%u& g‘skDMF and water solution, at an

1 es ar
elevatethigmperatyte rapgingfram Zpsgép 129° Q. éqr Bgperqd) of t@e(rg@@qugquourg to a few days.

( MethBl & dan 18 (1484l tor Rk&@hple, 16 pré&'riﬂ?d:@ﬁ\ﬁ&)nd 20whdrél® W lietin optionally
dt (doublet of triplets). Coupling

of .daubl ets
sursiig SPRRE S0 o1 ven, ar e reportea |n Her e (1o).

Exanpl e 1.
2- Ami no- 8- cycl opent yl - 6- ( Judwys @xyphenyl ) - 4- met hvl pvri
dof 2. 3-dl pyri mi di n-7(8M oné (Conpound 147) M N\ OH

HZN N N O 15 6 To a sol ution of
2- am no- 6CHs ono- 8- cycl opent yl - 4- met hyl pyri do[ @H3- d] pyr

i mi di n- véfgﬁ« 100 RsB@R)D. 31 ol ), N
3- hyd h b , 1.2
T

009 rmol) DNF ( wave vi al s

added pot assf‘elm car bor’fb\‘i’%wa("g o M. 1§ The sol ufion

was degassedgwith N2 for 10 min before 20 bei ngo capped

and heated in the mcrowave reactor for 10 mn at 120

C. Once conplete, the reaction was diluted with 1 N

Nﬁ@.@?\@@O n‘ge fgﬂmvlrgt wdggbto ,rﬂ_z)o m#ﬁgrsm@ﬁﬂerp:&%l}dlcmgve reaction tube:
one trigRJakr aﬁrtbﬁd,thecﬁdpﬁﬂn&w afyl MI&H9 solldtioh irenH (S(ﬁnﬁi 75 umol, 10eq 0.25 M),

concentrated under reduced. pressure. The cr rodu
the SRERPTRRLTAECRrY GF PORPGIFREDAT DUy COBiHH PE 0RO Hind 25 M), cataie

Pd(PPhi)} ihanbyaingue Ui (B6Cs ulQ 3t 751 umet] 0.0% e(q821 OI:I 26W) aﬁ@%@ﬂ)ﬁlh dipgassed DI water

(94 uL( %mgi Z 5 %q sgl)()M %ﬁe n"jlcrovs?avi&; (:‘g*_als s rr%Ied erl%/H%%turpl caé;)and outside the

glove Pox)3he( r_‘gaﬂlon dhixtu@s ')Mare Beared hla Perspjal Chemigtrp Ntl;gov(a_ye Fpynthesizer for 15
minutd®at 13b °25 Tha Fbacion, mlgtu%éw’érea?angfgﬂ'bd ifb-a 13- X010(drhltestlibe. The microwave

.30 le 2.
wbes Serk WeROEEE IS oM b2 B L BB UR et By AopBPPT S P gl tansteres
materiglimiTthe molVgn8Hyere mgmovie anfl| EBYACH2 LN ahd DI wyder2(0 08/ @ fEl#ided to each tube.
After ég@f{oh gg@ggr{trg& 8D the™ s%ﬁerxeﬂarﬁ wal trihdi@ed Qb a new 13 x 100 mm test tube. The

- ty t hyl sul

aqueoBT Qr{a%go a’]aff)ﬁ(t?/aﬁj eg It\ﬁcp q\egqpes ME)(r(eﬁ\ %@IE Lig ¥ryglﬁ%r organic phases
were taiclosdnaeted BitmD) waterd 1 adlylell ayrNa@li (UmLhy Theoocgahie ghagvasilt€red through a
syrlngm‘ﬂi)eT a}g Qhé'rflilt)igtéJ s e\yﬂgrawaeﬁ'hg ?é%‘o%gs @Erelé&)ngltdt&i A [ﬁ\ﬁéﬁ ea‘Ftd the crude

or 30 mnues. The solution was concentrate
materiglyasSubjped t@)HPﬂ_ngugfa:aWW %Iﬂg@ﬁ?}Pnltg@Maé&f émt' 8. OQ%S-U:AYﬁﬂthe mobile phase
on an A§ileniCZorthix EEnd CyRcolgsn. wer e washed wit h saturat ed
aqueous 5 sodium chl oride, dried (anhydrous sodi um
sulfate), filtered and concentrated to dryness to give
the title conpound as a tMethedH®rystalline solid (0.65
g, 93%. LRVs: 324 (MtH)+. 'H NWR (DMVBO- d6, 400 MHz):
8.34 (1H, s), 7.27 (2H, bs), 6.01-5.93 (1H m, 2.51
(3H, s), 2.16-2.13 (2H, m, 2.00-1.98 (2H, m,
1.75-1.72 (2H, m, 1.57-1.54 (2H, m. 10 Exanple 3.
6- Br ono- 8- cvcl opent vl - 4- et hyl - 2- (net hyl am no) pvri do[ 2
.3-dlpyrimdin-7(8Mone M N Br
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20

Me.NNNOHG®G6 Follow ng the procedure described in

Exanple 2, using nethylamne (2Min THF) in place of
wa@npows/82162 hydr oxi de, the title conpound was obPei/mdoi/ 02578

90% vyield. 15 LRVS: 338 (MFH% "H NVR (DVBO- d6, 400

Miz): 8.36 (1L H s), 7.82 (19H bs), 5.98-5.94 (1 H,

m, 2.86 (3H, s), 2.51 (3H, s), 2.28 (2H m,

1cQ-1.97 (2H m, 1.75-1.72 (%'FI3 m, 1.62 (2H, mCH3

npl e 4.
ono- 8- cvgl opept vl - 4- vl -4- et hy\l (et hyl am no) pyryn X
fa\prlmnirﬁ ?@EI) one )a\Et T NNPN O 20l16 |
HN™ N o%\n ng the proce8ape dé‘s“érl bed ih Exdtep? e HAN" uN ngNH
etfaayl am ne (2Min THF) in place ofA_ammoni um A
hydroxi de, the title conpound ¥as oBt ained in 93%33 O
yield. LRVS: 352 (MtH)+. 'H NVR (D¥MBO d6, 400 MHz): Ro
8.35 (1 H 9), 790(1H bs), 6.01-5.93 (1 H m,

3.34 (2t 51 (?dﬁ s) 025 2.27 (2H, m, 1.896

(2H, M, 1075"(2H 62 I 2H, n), 1.15 (3H, :
Exanpl e 5.7 Prepar ath Zali no- 8- cvcl opentv|- -(1\

H pyrazol=2Z=31) - 4- rido[ 2, SW ml—FlN o

7(8M onesgepgampotitll 16%1) 2008/ 0321586 4

PCT/ 1 B2007/ 002578 -37 M N, NH N1 HN 11, N NAQ)
6 To a solution of 34 35 R
2- am no- 6- br ono- 8- cycl opgﬁtyl 4- et hyl pyri do[ 2, 3-d] pyr
.imdin-7(8!'-0one (100 ng, 0.31 nmmol ), tert- butyl
4-(4,4,5,5-tetranmet Oyl - 1, 3, 2- di oxabor ol an- 2- ygy; 1

H-pyrazol e-1 -carbg t x5 110 ny, 1.2 equi
di chl or obi s(t ri p yI'phoyphi ne) pal | adi unt(1 | )ﬂ/%(m
. 009 mmol), "DVF 10 rrhm—tro
car on

added p6t9a§si u te 3 M  Osi®p 61-) §o| L’ﬂl oﬂ

was degassed with N2 f 0 10 mn before bei ng capp

and heated in the m3§rom@ve reactor for 10 m myat RELZO

C. Once conplete, the reaction was diluted with 1°N

NaOH (10 nL) and EtOAc (50 nL). The EtQAc | ayer was
wesheercily hvaildid tdGipoust 31eisl cawerted\ty S@4pound B2 &y esdhctirggrvath amine of the

formul W%eghhgtvﬁgrew,&l flo fl&ghv%stﬁtgtg(? E %yclc;gh@ &ré"gﬁa@é Q&‘ﬂagl{ such as, for

purttfication.
examplg, dimethylsapienide: 'Wﬁ@ PEISERAeRh Basen S(“é‘Z@SS’Oﬁﬁ?'”’B 595Pnads @fd diisopropylethyl
amine]-dtilvated. terpbatdyerrangihy R4 ONECROE, fordieribdHar)timeSradding fldrh a few hours

toa feglsia%; égéﬁp&@wd ) i5 c)?9ve;t g% t%o%ﬁburgf:g:! wtge %#x?szélg Bf)&r iy itment with N-

halosugcirrgrige ipa gugqlple :m}p)ent suclpas ftm:pfomr cafogn Bgrgﬁﬁjq)r@egat "ambient temperature
for a p%nMe&fhyHeamg}@ -fRNC 80 MPNG bilféw Rouls. CE&hSHRARNBY |s-chdnverbdyd ddyrpound 34 by
reactlr‘gbwkrl\ ﬁn erqe(rjluql tt?e( %Msgnnc% of( %o%@%pgsp%iﬁg) paMgdillJ\'m M) acetate and
triethylamine at an elevated temperature. Compound 34 is converted to compound 35 by heating a
solution of compound 34, thiophenol or KOtBu, and organic bases such as triethylamine and DBU, in a
suitable solvent such as dimethylacetamide at an elevated temperature ranging from 40°C to 220°C for a
period of time ranging from a few hours to a few days. Compound 35 is converted to compound 36 by
treatment with N-halosuccinamide in a suitable solvent such as DMF at ambient temperature for a period
of time ranging from 30 min to a few hours. Compound 36 is then converted to compound 37 by reacting
with boronic acid of the formula R3-B(OH), or a corresponding boronic ester, in the presence of a base, for
example, potassium carbonate, and bis(triphenylphosphine) palladium () chloride, in a suitable solvent
such as DMF and water solution, at an elevated temperature ranging from 70°C to 150°C, for a period of

time from several hours to a few days.

Method |
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H 6 A solution of

6- Bronp- 8- cycl opentyl - 4- met hyl - 2- met hyl am no- 8H pyri do
wQ 2908481py/ri m di n-7-one (150 ng, 0.15 mmol) aPdI/1B2007/002578

tetraet hyl ammoni um cyani de 946 ng, 0.30 mmol); DABCO

(33 ng, 0.30 mml) 20 in acéfonitrile (2 nm) was

stirred at 22 C for 3 days. The reaction appears

conpl eted by LCMS and the mnixture was evaporated and

sent for chromatography. (0.6 ng, 61%yvyield). LRI\/S

284cuMrH) +. ' H NMR (CDCI 3, Cﬁ@o Mtz): 8.68 (1H, s) CHg

, 5. 90- 5 , 2.91 (3H, Br
HeG (3H , 2m2@A N, 54@ ( &ZH kﬂz)-§< 1. 73r7B ﬁ
)Baiw br—25~ Ex ﬁp

—8- Cycl opent ylgf4met hy}= Cgmet I’\‘yd)am P27~ 0X 0T g; di h@/q)
réPyri do[ 2. 3-dl pyri m di né-6- car boxam de (Corrpouri’d R’
123);4 WO 2008/ 032162 PCT/ | B3907/ 002578 -38 Me O 49 NH2
I Me, H6 A solution of
2- met hyI ani no- 6- carboni trile-8-cycl opentyl - 4- met hyl pyr
ido[2,3-d]pyrimdin-7(8H-one (90 ng, 3.20 mol) in
SMHC (10 nl) wasthstirred at 110 C faHz24 hQ The

reaction appears reted by LCMS

was evaporat ed gent for chromat o%ra?hy (ﬁﬁ

45% y| e . 3, 400

MHz) : st8p 80 (1 H bs), A% 683'6&4H s) 8.13A(1 H, m,

7.62 (1 H bs), 5.98- 96(1H m, 2.91 P3H m,

251(3H s), 2331(2 bm, 1.99 (2H, 3%nf2 1.78 (2H,
. 65 (2H, brr) Exarrpl e 8

Comp?;u&?ﬁl qi 8)(% S lmo El&?f\hlg alsci ée Bre be%j g]_UI n% (éﬁ%‘}é?gﬁigé/ is converted

to corh@@hd 188 HyHeadting/vithl dxhité & thb@ormula HO-A-NH; in a suitable solvent such as, for
exam;ﬁe Q{rﬁé'fﬂild%e@)ﬁﬂe |9@rﬂ-:t L:seﬂcé@tbgéfes stieh 5@6&%@.@9}‘ dARbRME bistPiopropylethyl

rimdin-7(8H)-one

amlneiat(e\ﬁVﬁép ergf?@g(\g @'Qm ,@é‘sc 15} 2%8"’%1 %?enod of m?.e ranging from a few hours
to a few-day< | Gdnapoyphd 36 inedrivgtaisto Icmhmuadl aorbyreadtidb Aith§.X i .aZuitable solvent such

as D:\{EW %)mesgﬁ%z oggrbgséo#fcs(?ﬂp %{ﬁttt(ﬁﬂd&?gt %%@ﬁgh@ﬁ\%om temperature
to 10016, ﬁﬁ'ﬁp%’}‘d 49 jsiconyarge mpa‘é}qéa&éttrﬁﬁt@);m‘tﬂlgwr@maﬂ}ﬁed? fqueous ethanol
at ten{p2rétube rBgin@ fro3 rooI tetperatite tb, 8®°(cil Ourapeind 49 isndohvered @ compound 34 by

reactlr?gd%ﬁﬁi atno gylst?a&sﬂeron tKe recf% EP ?rp? aﬁﬁo@phﬁ'&a' al%ﬁﬁlm glh acetate and

| 'us
tnethmémee@ aate'ewstee t?fb?erwemqvmpemewatt@nuq?av%ta@ éucq"w&tmd of formula 37
followln@ tHe prdtediured @sbm@t af Metibdil et her and t he product
were obtained (4:6). The reaction m xture was cool ed
to anbient tenperature, filtered through CeliteT"",
and washed with di oxane (18xamples The filtrate and

vm.@ eXehpa aRd SrepdratidRdproddid bW Rurthed iNeiRe ant dxempify tB&compounds of

e B AR L P i PR, S5 o e e
synthetit steps for preparitg CaBukst 181.i 10¢H1@at e 11hatd, 16, 129F120 hi3, 129-130, 132-

133, 1|4ﬂt1 ?Z Hﬁfj hed Q93 bRNb5Lbe¥I64 DEAI0H, !?@ @81 @nd Q@ d?l ﬁ}%'pi"e%gnt invention. Table
e SO Vent was. renove

shof B0 e Pty BRI SR Pat) R B ejrorfs dscred
hereinaddiglel 2 skaawe theetadobeminal ihd cedjulaaiat fpatea®gipounds afrtheopredest invention. Table
3 shoﬁé%bﬁs'e QQnJg?hft%(cgcy@ata ¥R BbrescriAtiveEdmitBund 138 ofth@Bfként invention. Table

éaer was dried over sodiumsulfate, and the sol vent
4 shoypdais enPETRERGRI BRAT@RCPYNaENs PE-RDY ca"%}aépv Byyepegraft models.
solis o teamtetsteod mktlthd‘lsmasofchiwésmhﬂ ingetibnfis oonlitnited in AgY way by the scope

of the%ﬁmﬁl exawBIQQ agcp g gzﬂ' ?’n? emgefgﬁovén% fey rn?olech@é IWQNV a single chiral

orne cte tralonto gt v
centey, Hr@eqsl qhegvu%@péegmd\d(cigg bwﬁue sggctu}@v?rg]u@)or 5lpqn@q:al p@me exnst as a racemic

mixtuiel EMBse molecules with two or more chiral centers, unless otherwise noted or indicated by the
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LCVMS: 301 (MtH)+. "H NMR (CDClI 3, 400 MHz) 8.49 (s, 1
H 5.79 - 6,19 (m 1 H 5.23 - 5.76 (m 1 H 3.10 (d,
wQ 2008432482 Hz, 3 H) 2.72 (s, 3 H) 2 60 (s, 3 HICRIBA0H002578
2.54 (m 2 H 1.98 - 2. 5(nga 1.80 - 1.94 (m 2
1.65 - 1.78 (m 30 2 Sl 2008/ 032162
PCT/ 1 B2007/ 002578 -39 'H NI\/R DVBO- d6, 400 MHz) 8. 35

sl oyl & Sl ik "ot 5 3 oo Sl B, dodoomers. S

enantigmeqs/diastorgomers may b(—; ﬁptalgeq.gy methqds.| k20\q_r3|_t0(ttpﬁse zkllf.qfi in the art.
1 vZibud s@hing Matedalkthndlothet reabeMd werd purthibed flamicomimakatal Buppliers, such as

Aldncl-g'E%eémcal gomgarm ypd Hs vﬁtfo?t fﬂrtrte ng%lrﬁlc?tlon unl ss%ndéc)?te_dft%ervvlse 13H -NMR
spectriyygreoiegardesiodroa @rw'pwtrqmem pperaging Iebﬂl?é raw MHE/E0r 300 \HzZ\and °C-NMR
spectré wyﬁ rBEohdiely o@aljéhr@ at 75 MHz. NMR spectra were obtained as CDC!; solutions (reported in

oo SO d6 A e SRATS P 47 P OQREEY MR TR 0 pom anc

39.51 gpmy bra€le:QUB2 pam add 4.8 npmoans) 49.3 ppm) or mternal tetramethylsnane (0.00 ppm)
when Abpfoprbie NOWEl NMREBREMS Qb!@'t@&fé%ﬁ‘é@ﬂédq Q/Vﬁé?%aﬂ&ultlﬂhcﬂias aré@eported, the

follownzl% aéqg%krﬁ%ét@gﬁs%ﬁgrte |n8||e$ S‘ﬁh%H#ISW O rfp[]e gnitp%&akg(b\s’oadened) dd
(doubletroh Heblets) rdt giodbléetehizipleisi] cPreplingtconsants, paeh ammm@09goned in Hertz (Hz).
(30.3 ng, 0.03 mmole) and 1, 4-di oxane (10 m) were

adedto a relactl ?n VI I

(Comggemi )at 75 C for 75 mn. The reactlon mxture vvas
cooled to anbient tenperature, fjktered through
CeliteTM and washed wit Meet hyl ¢t ate. The filtrate
and washi ng were conbi Redn erg-TRe wglatiles were 15
renoved under reduced prespurg to a yeI | ow solid
residue. This soli dHgNSIN0e NfasSOcrystal lized from

boi | i ng hept ane: et hyl acet aii (50 m: 50 nml). Upon

cool ing to anbient tenpera , heedle-liked yell ow
crystals fornmed and col | ect by filtration to give
t fle & solltencd rPpaninet6honm-Hejchpentydandtisypyado[Z, 3B ynrgiding(BH)-one (100

mg, %0 (¥1' el qamol)LCNBSh y;(%w'ﬂ&oror&o 1'_éCHNR QCDG}:(?’ 49& M'Rb equiv),

ﬁ % 15,86 Hz H 6.96 (d,
dlchlorfgls(g@ F&ylphg_s e@a@gluﬂll) (qs 0@9 WB'IOE) s‘DMIj_ (q-ﬂﬂ')ﬂf'n ?51 O(raL mfrowave vial
was added. pdiasidm cﬁrbbl)atéi (09, 6d,mL). T h5 sQidtidriayas3Hephssad B@h (s for30 min before

being )i_gpggd 4r?d r(e§l7d }Svgv%)?(ea&% fo( {B mr?ﬁ EY%ZO]"CSén&eScon%Iew the reaction was

ditedig. WéPH;ib%W ) ang RGP a1 Bje- IO kg wes sppasetieddrgg ver MgSO,
filtered! A Eertafed usded kdayitddrprébstre6 Th Eruyld rodyzanasdubmitted for chromatography

punflc%tgﬁn.ﬁ)ﬁ)%uﬂ@ él%%%mgglg S%QH%JYF (3}'1(% 7§L/° yteIJ\l OHG6

LRMSIﬁKﬁ)(M*H met hyl - 7- oxo-7, 8-di hydr opyrl do[ 2,
"H NMR: @MB0-8,M16b MHS: 9)d7)(ﬂ¢rsyl7aa7e(1ﬂ5é)57 Y (3HL mg, mm(ha)s) 7.03 (1H, d), 6.74-

o7 ({8 PEa P (P fiher WA Rua A G L GQR ) T17s (e m. 10

1.58 (2Hbamt i on bottl e, and the solution was degassed with
nitrogen for 5 mn. Pd/C 30 (450.0 ng) (Al drich
330108-50G batch 08331 KC, Palladium 10 wt %dry
baS| S on actlvat ed car bon vvet Degussa type ElOl

hydrogenat edat 50 pSI | hydmggen at arrbl ent
tenperature for 18 h. The catal %rwas filtered and

washed with ethanol (20 nﬂ? A 8/ 032162

PCT/ 1 B2007/ 002578 ~
HNT N N0
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-40 The filtrate and washi ng were conbi ned and the

vol atil es were renoved under reduced pressure to a
waols3riesi due. The residue was crystallized froniB2007/002578

boiling heptane (30 ml). Upon cooling to anbient

tenperature, white needl e- | T R&d crystals fornmed, and

collected by filtration to give the title corrpound

( éD%a ngron 604 %’t%‘én% E‘):yclo’éedtgfuﬁnetgg é‘l%ggu'\'fmyl d}’n&%& dlpyrimidin-7(8H)-

one (olep B g 16 gm@j_) in dioxame @mL)lwaq)adge m(@nluT rpq’iroyrldq_@O% 2.6 mL). The mixture
was tHe€|,hdatéd at31 1BIPC ira kBal&ll 13 for 30 MBwésn ThHe ddutigh 8as ddngendrated in vacuo and

extrac%dﬁth %I %cgr% ?3 gg HL} 1&5 chglgeidc_)E ar%cs'_u/?_‘% w%gni#sw:th gpiated aqueous
sodlur(\ ﬁplo@ekﬁlne_g (B@ydroys yqpnwulfzt%ﬂltg_red_gnd cq_ncgrj_tra(tqﬂ te|.quneg_q)to give the title
compdoX@ BPh Browi crystalline solid (0.65 g, 93%).

| opent vl - 2- (et hvl ani no) 4- et hyl - 7- oxo-7, 8-di h
LAMS; %£4§M\/qflifdo 2, 3-dl pvri m di n- wpr opanoi ¢ aci d

'H NW@M&@WZ) Mg 36 (1HNSIOH27 {2FE OF-$O 1 HMp 251 HFH, 8), 2.16-2.13 (2H,
m), 2.6b-1.88 @HUCMPAEBLYA2-(2H, (et N5T-882 (2H, m).

i no) - 4- net hyl - 7- oxo- 7, 8- di hydropyri do[ 2,

3-d] pyrimdin-6- yl)propanoate (167 ng, 0.45 nmol e)
Exampis 8. 6Bromel8revdlopentydingtityl-A4(methylaming) rigpidin-7(8H)-one

equi pped with a stir 15 balrMe Li t hi um hydr oxi de (35
ng, 1.46 nmole) was dissolveld in wager (5 nl) and then
added to the reaction vialN Ngaction mxture was
stirred at anbi ent tenmr_ara,ﬂ\'u f 3 h. The volatiles
were renoved under reduﬁed '}Sre sur% to a white solid
resi due. Aqueous hydrochloric acn\d (3.26 Mol e, 3.26
m of 1.0 M solution) was add The white solid was

8%| llywu&gl tgcf: 8{002%5 f %e%@?xe%ﬁl té § Iseﬁ%ﬁ(‘g/&f)und &R‘ﬁ'@ ) in place of
ammolvkin)hyd@rogde, (he, titld cédppdand Bas obEair@:t irf 9@% yield) 3.22 (q, J =
LRMSYS%%MHZI i g')l 2. 600(5t, J ; 7.55 H?, i g')o 2. 312- 2.38
'H NN&! @g/lso , 400 yuﬁ%) f‘.ﬁ(ﬂ%,%g.gﬂ%é@?,(srge 52941_‘)1H(|%},@686(’Z%+’1, s} 251 (3H, s),
2.28 (2H, 70)309942,97 @HHN), 1275- 1324 2ip) re), 1L.82 (2H, m).

3- (8- Cvcl opent vl - 2- (et hvl am no) - 4- net hyl - 7- oxo- 7, 8-di h
Exader ovr| do[ 2, 3- dltpvrl m di n-6- vl _

ple A 6-Bromo-8s ORENTH-A-MET ot @l iA

Et.NN.NNOM HE®6 Me

3-(8-cycl opentyl - 2- (et hyl anino -4-rgat hyl - 7- oxo- 7, 8-d
I hyd ropyrido[ 2, 3-d] pyrim d| -yl ) propanoic acid
(94 ny, 0.27 ol e), okt 1.09 nmmol e, 0.55

ng, 0.27 nmmole), 0-(7-Azabenz Nazol e- 1-yl)-N,
N, N N -tetramet hyl ur oni um hex or ophosphat e (HATU,

g B TR, Bl o R 78, e

ammOP@W'WEIQG@eH'I?O@S?‘H“POHHQW%@‘?"&S’G’E Pon V'ﬁ'idxt ure was heated
LRMSags2aM+E)'f or 26 h. The reaction was quenched wi th water
1 a [

HN'\‘Faessur %%ﬁgeg\égdm }E%O\Qﬁagbg a{BE\é d q?) ggg vvafh

227(%*301)n1 96 (Chemk 148 @ mind6Z@Hk®h 138 (3H. MFhe or gani c | ayer
was separated washed with water (2 x 30 ml), brine

Exam I3 %1 ration og2an||n% (9 \élgren’?'?-g-l H—Im Sré"z'o[—%gllgzl-lmlag I_evlazsar(ladot(_é‘;é-:gt]B¥rimidin-
7(8H)Bne\ffompounidfti0d using silica (100 % petrol eumether to
100 % ethyl acetate). The fractions were conbi ned,

m of 2.0 Msolution in HF), ?iet ylam ne 30 (27.6
a

2.51 (3H, s),




10

15

20

25

and the volatiles were renoved to a colorless oil as
the title conpound (55 ng, 54 %yield). LCVS: 372

w@ koobp32162 H NVR (CDCI 3, 400 MHz) 7.66 (s, 1 H) PGI/88007/002578
6.07 (m 1I—|)3.38-360(n]‘3%2l—l)3.03(s,3H)2.94
(s, 3 H 2.88 (t, J =7.30 2 H 2.68 (t, J =7.43

Hz, 2 H 2.54 (s, 3 H 2.34 - 2.48 (m 2 H 1.97 -
214(m210H)178191(m2|,—\9162-175(m3
H 1.27 (t, J =7.18 Hz, ¥°H). Bfanp,e 13.

8- Cvcl opent vl - 2- (et hyl arg dr oxypropyl) - 4- met
hyl pyrido[ 2, 3-dl pyri m dih- 7{8H)|-one (Conpound 129) Me
OH Et.NNNNOHB6HNS5 N" "N” "0

Et hyl - 3- (8- cycl opentyl - 2- (et byl am no) - 4- net hyl - 7- oxo- 7
8-di hyd ropyrido[2, 3-d]py di n-6-yl) propanoate

6

0 ng, 0.16 mmol e) was diss ed in ethanol (5 m)
and methanol (2 nl). Sodium borohydride (18 ng, 0.48
R L@ biuiiicor SlaMioYs-Bad6.9- c‘/&oﬂehﬁl 4. ﬁm@ﬁﬁltﬁﬂo’[@@ ))rlﬁ’umn 71@,‘?) -one (100

t
3,0 GG MBI PRV HE.4 SRRy o BTEbUrEIaE Bl ezl B fate
110 myO!.Z edydd) eiidh[mfbb%(in;ﬂfehmhogﬁuie)pﬂlacmrhxll)e(ﬁts rbee 0P@Emab,(MF (2 mL) ina 10
mlL m.IJ&%a\Fe%‘P RE@%&%E%Q&W “a“M"‘@% &), ARGolbish wal &\%gékfs&d with N, for

renove er re ressure to ryness
10 mirg qesorﬁps'nwp%w&eataﬁ i) thm@'cm Eectqier Wipip 4E129dC. Qpggcomplete,
the re@tiby Wasdiietedwah ( 81 NaGBD(107mL) and&0aE (samlo). The\BiDANager thas @dshed with

3N H(ﬁ,\/ogl ed 3\%9 Q@gbs lf‘l'ter«% ghd &“?en‘iljg%d ‘?‘J%e\F ?%c%mﬁ‘es}?ﬂr%n?xggude product was

er re
submnmj#fp'fqhma@grafnw@ﬂﬂmen T'Feot'@&pmpwﬂ Ma® POtpipein €§2.5 Ma$5% yield).
LRMsf speveaged to give the title conpound (34 ng, 61 %

o B B Rl N o A, 200 )
2.27-243 (2H5m). 2.0 B, ) 1.27-Hy4 RHHBM), A2 (@H.IM)2. 71 (t, J=7. 05
Hz, 2 H 2.58 (s, 3H) 2.35 (s, 2 H 1.99 - 2.12 (m 2
1.

Exam '_2 g.l

(Compuy t3dpent vl - 2- (2 hydr oxy- 2- met hvl pr opyl ani no) - 6- (3-h
ydroxyphenvl) - 4- met hyl pyri dgk2, 3-
dl - pyri m din-7(8M one (Conpgund 11 NV\D 2008/ 032162
PCT/ | B2007/ 002578 -42- MA HN)z'':"NNOM ; J
TT OH To a sol uti onmef

6- br ono- 8- cycl opent yl - 2- NZ HydrN)‘ XY= 02- et hyl pr opyl am no

)-4-nmet hyl pyrido[2,3 dJpyrimd

0.133 mml ), 3-hydroxyphenylb :

gloéélsﬂtxgcgwol ) 6; gr%cgg-g rpegtalr4bg2t )tll-ez-nqghy'}émirgd-glgp%zam!Sljd]pyrimidin-7-one
(150 ok, OHI5amrod)) adttetiapthgapmphios phanides) 93& Imga 830 mmd))) DABCOEE3 mg, 0.30 mmol)
in ace%nglﬁ% é‘fﬂB‘ v)/as sTngd Qﬁét%rf@r é"@aél dﬁﬂarééﬁgn %JegrswgmpléﬁalwaCMS and the

eat ed 30 mn at m Xt ure was poure
m'xturpwaetﬂppﬁ&edéﬁa sent {or ghrpmatogiaphy- @Pé&&g 6¥Raieldl: oac | ayer
LRMSn2e (+HEd (anhydr ous sodi um sul fate), f| | tered, and
H NWP(‘&S)%’%tld%tnﬁﬁ’z UE@? f1H, ?)dh‘ﬁ?ﬁkpbzsssébrses hg), ‘z‘rgH‘?’é*rl m). 2.51 (3H, 5), 228

t was % ograp to'give th

(2H, bm)ﬂlgé(é'drﬁﬂau W@sz'Wg1 284 bm).RVE: 409 (I\/H—|)+ 10 'H
NVR (CDCl 3, 400 MHz): 7.73 (1 H, s), 7.28-7.33 (1 H,
m, 7.09-7.20 (2H, m), 6.79-6.89 (1 H m), 5.90-

7(81-)-one (52.5 ny,
ic acid (20.5 ng,

Example 7. 8-Cyclopentyl-4-methyl-2-(methylamino)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidine-6-

carboxamide (Compound 123)
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6.10 (1 H m, 5.13-5.88 (1 H m, 3.54 (2H, d, J =

6.32 Hz), 2.58 (3H, s), 2.25-2.49 (2H, n), 1.96-2.18
W@ 2048/0321p2 1. 79-1.95 (2H, m), 1.63-1.77 (4H, npCT/IB2807/002578

(6H, s). Exanple 15.

6- Br onp- 8- cycl opent yl - 2- ( 2- A¥dIF oxy- 2- net hyl pr opy! ani no

) -4-met hyl pyridof2, 3-dl pvrimdin- 15 7(81-1)-one Me

N, Br HN' NINO Mv T To sol ution of

6- br ono- 8- cycl opentyl - 4- net yl - 2- nethylsulfinyl)pyrid

o[ 2,3-dj pyrimdin-7(81-Q .62 mmol ) and

1-am no- 2- nethylpropw@-Z/bj 94i 1y, 2 34 mol ) in

di oxane (6 L) was addﬁd tNi eNhyPamine (1.2 nL, 8.6

mol ). The m xture was then heatied at 110 Cin a

seal ed tube for 1 h. 20 The ution was poured into

brine and extracted with eth acetate. The organic

wessoftieof 2 AERYRPIBerS- °§@8"'U|‘PT’3\S/‘E¥P'P%R’%‘7 4-methytpyridog?. 3y flgyrimidin-7(8H)-one
(90 mg,EEDat¥holpih S HO (OY yibpes. stirféteat an 01tRfopoRlUtE résgson appears completed by

LCMS%]% ltﬂzel rﬁ?tu@(wa%'ebﬂa%%t&eéng sé@l%} gh%@rg%g%gﬁg @%%g%&%%}le\(tﬁ
LRMSS@@(N%W (M+H)+ "H NMR (CDCI 3, 400 MHz): 8.07 (1 H,
'H NMB (COT1D deOM~D): (8180 1HMs), S684GHDs)D8.18 L1HIm) .62 BHDBs)( 8.bB-5.96 (1H, m),

2 7= 2. H, m,
@* A 5o oy E b erng 3 by e g b S 506 0 )
, 1.30 (6H s). Exanple 16.
Exam e BRYQGHENtyRE- (ﬁh@mmyﬁ%ém by eth@aih@pirideips6- ( 6- m
d m%th Yol Il n- 3 O-
r|n1d|n 7(8H) - one (Conpound 116)
WD 2008/ 032162 PCT/IBZOO?:ME)2578 -43 O M2 N N HN
NNO MJ OH To a soluti
6- br ono- 8- cycl opent yl - 2l12-
) - 4- et hyl - pyrldo[aw§\ in-7(8H) -one (50 ny,
0.126 mmol ), 6-met hoxypyri |nhb-wpboronic acid ( 21
ng, 0.137 mmol), potdssium bonate (3 M 0.06 ni)
in DMF (1.2 nmL) was added 5
di chl orobi s(tri phenyl phosphi pal l adiunm(I1) (4.5 nyg,
0 6@oEvo-8rmyriopentyiiliemeth -2 ymethylarginolp grais Resed | pyritrlididN2(BH)-one (336 mg, 1.0
e fo
mmole? %@g@%&%ﬁ%@ﬂm&; 50??19715]% N%&cl%le% m%hﬁcy%f%%&%ﬂém%@?% mg, 1.3

pres
mmoleyy ffijtqr}- W‘WSWFHW&?W@W@BW&? & e ¢-emmple). dthivsheirside (127 mg, 3.0
mmole()ZtEs(Glbéfgz,yl|d4;486cetohm5allaéiﬂrﬂl(06)|\(bfﬁ ‘g, '0ld3 MivhbI€)CERd! 134-dig8e (10 mi) were

addedgyé%eac%dn | E@.}l&l’ec}%ag tir b%f thsekggétlwlwg }Bg gnfhﬁi Q/? nlﬁoggn capped, and
heate<gat57§ ng?r 75mpg L@M:@Qda(tq_mﬂcatpg thatshogigthg imgmediate vnqy’ etheg agq the product

were dbldthedS(%:6). 3Tt55reéaﬂn nélxturd was @odled tdZambisht @npe(aafrb fﬂléred through Celite",

and W%h%gi‘_"_"tgf'of n]e7(1 gw i‘%egﬁt_[‘%%fmz %ﬁf”'%n)'érﬁfoﬁ—%f’ed f?d gyara-toluene sulfonic
acid ignetydiats@ht 7io- 440 mendie) was addedt fte casitivn)was sfipge atrambient tgmperature for
1 h. M' thiB YbihAEMs datdl lidbichictiteht B & BMirRdiRedibtEQMPRING hj@Hélzd¥Ro the desired

product H\e sol\}enl\I was rer‘novéd undélrl\rledl\Lljcgi pressure to a residue, and ethyl acetate (120 ml) was

OH .
Xy-Z- et hyl propyl am no

added, and washed with aqueous potassium carbonate solution (5 wt/v %), water, and brine. The organic
layer was dried over sodium sulfate, and the solvent was removed under reduced pressure to a yellow
solid residue, which was crystallized from boiling heptane. Upon cooling to ambient temperature, yellow
crystals formed and collected by filtration to give the title compound (190 mg, 62 % vyield) after two steps.
LCMS: 301 (M+H)".

'H NMR (CDCls, 400 MHz) 8.49 (s, 1 H) 5.79 - 6.19 (m, 1 H) 5.23 - 5.76 (m, 1 H) 3.10 (d, J = 4.78 Hz, 3
H)2.72(s,3H)2.60(s,3H)2.34-254(m,2H)1.98-2.15(m,2H) 1.80-1.94 (m, 2 H) 1.65 - 1.78 (m,
2 H).
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H6 15 Follow ng the procedure described in
Preparation of Exanple 14, using
wG2Ms081168- cycl opent yl - 4- PCT/IB2007/002578
nmet hyl - 2- (et hyl am no) pyri do[ 2, 3-d] pyrim din-7(81 -one
in place of 6-brono-8-cycl opdhtyl - 2- ( 2- hydr oxy-
2- met hyI propyl am no) - 4- met hyl pyri do[ 2,3-d] pyrimdin-7(
"HN 4§dfﬂt@ww(s5f M P@{ Oﬂbf? m' 5'7% nslo%% ?f—i)§90 (t, J =5.41 Hz,

rox e oroni ¢c_acil d
3 1) 25 R S5y A B 350 p 4 2 P (awmmz W 4 R (m. 2 1) 1.2
1.69 (hCHAY.3, 400 MHz): 9.19 (1 H s), 9.03 (1 H s), 7.80
(1 H s), 5.69-6.29 (1 H m, 3.11 (3H, d, J = 5.05
Hz), 2. 65 (33H s), 2 27- 2 54 (2H m, 1.97-2.25 (4H
Dle 9. ) o 4-mathy y ' -7-07 -gidyronvy 0{2:3 dlpyrimidin-
3(')8&”“ opropyl 6- (6- met hoxypyrl d| n- 3- vI) 4-met hyl - 2- (et h
yl am no) pyri doJ 2, 3- dI py d| n 25 (8M one (Conpound
113) Ove M | ~N, . O HM 111 M+ WO
2008/ 032162 PCT/ | BZOON M2 66! M ng the
procedure descri bem. i pllp tion of Exanple 14,
usi ng 6- br ono- 8- |sopﬂop)N -4 O
met hyl - 2- (et hyl ami no) pyri 2,3-d] pyrimdin-7(8! -one
in place of 6-brono-8-cycl ntyl - 2- (2- hydr oxy-

2'6%‘?t A -58{%&@3&?? R&hyi3: H%QX%BX)%&g{&%%-(g%ﬂﬂrﬁéﬁ&’}@%ﬂ&&' 475 mg, 1.1

e CO oun
mmolg), gt]hﬂ acgyla_eRK;gQ ma4- tq\/mq)ole) qumxw-@mt@llcygjgmpxmme (280 mg, 1.43
mmold}; tder(-ButyibhoSphodiurm téirafidorbiorate (o. @Igmé 10.43 meldle), dlthiamSshibdde (42.4 mg, 3.3

mmoleé tyz(dlge%ﬁlld(eieqﬁetgﬂs)dlbﬂaé9m?§%_@0 g Oaéhr?%ﬂ ang 49 dloxa)ne (10 ml) were
added30 @ Fedetign, vig? e@dppe@ Mith g ptir bar. 6'51e(rgaqtlordwa|3vas ﬂque@;glth-lzlyogem(papped and
heateﬁéﬁf@*@foles min. The reactlon mixture was cooled to ambient temperature, filtered through

Cellte Cﬁnawaﬂlﬁ dmﬁ\ J;I'(yg%%/e&% 'P%thl}/q{? ano( \g?srh waarr%’]ogbg)r% %I[\léé \/30Iatiles were

removigth umider rediiced pesdswge ltaiaiyetiowofolid residue. This solid residue was crystallized from

boulnn&ﬁeg»(éi"@%m?r ABRR @9% &y rm?t UW:n gocﬁlﬁaafo%b?’éﬁll feln{blé}a)tpé/ Me8@é-liked yellow

oyl oy B By o 3V e BT 57 R Pt (956 ms, 90%
yield).2.0 Min THF 1.6 mol ). The m xture was seal ed and

LCMShg@t ®dppt 110 Cm crovvave for 15 m n. The sol vent vvas

) evaporat ed and ude pro was_ was

H NME (ERG-00M2) 7 BB g \?eH)t7h7é <f’11!1=é5 E%Hﬁddﬁdi %61(88/11@586 e, 1 1) 603 6. 1
H) 5.48 691 H) W8y, 34722 B4, 2 H) Iead)(d,. J = $10ANR 3(H)DRE8T s, AR.42Hz,)2 H) 1.91 - 2.19

(m, 3%){3@6{5%1;'451%”&@582’)19 (1 ;'5?(33: 125’5.41@6(21(&’%:

= 6.32 Hz). 20 Exanple 20.

_x@wwm (@thpieinltig)-4-Arethipiert-orpl 7s8udifydrOl idIE 3-dipfrimidin-6-
\\pro 2dn§étg| Erh omwocq 43 7(8M one
Me o)
N NN 0" " Me

(E)-ethyl 3-(8-cyclopentyl-2-(ethylamino)-4-methyl-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-6-
yl)acrylate (525 mg, 1.4 mmole) obtained in an analogous manner to Example 9 was dissolved in ethanol
(150 ml) in a 500 mi-Parr™ reaction bottle, and the solution was degassed with nitrogen for 5 min. Pd/C
(450.0 mg) (Aldrich 330108-50G, batch 08331KC, Palladium, 10 wt % dry basis on activated carbon, wet,
Degussa type E101 NE/W, water ca. 50 %) was added. The reaction was hydrogenated at 50 psi
hydrogen at ambient temperature for 18 h. The catalyst was filtered and washed with ethanol (20 ml).
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M NBr O-~SINNO Me M Me To a stirred and cool ed
(-20 © solution of

WG 2M8081168- i sopr opyl - 4- met hyl - 2- (net hyl t hi o)- PCT/IB2007/002578
pyrido[ 2, 3-d] pyrimdin-7(8H)-one (380 ng, 1.16 mvl)
in CH2C12 (25 ni) was added #CPBA (340 ny, 25 77%
1.52 mol ). After stirring for 30 mn (-20Cto 0 O,

The f.&E:HS&%JaHﬁ ﬁ% %H%P\QE %qd &t\}?ﬂag@ ?et %ﬂwo%ﬂjﬁﬂéﬁ reduced pressure to a

solid wﬂ@decrm%rqﬂdaw@f chasligge e BRI heﬁm@%f@ ANoR Gooing to ambient

tempegitur€ whie nédd(d—lﬂled:maw forméd] 20d ealect<kBOY filtratibtVio: givd4He tit@46mpound (338
"H NVR (DI\/ISOdG 400 MHz): 8.78 (1H, s),

Mg, 6‘9@@% 97 (1H, m), 2.92 (3H, s), 2.79 (3H s), 1.56

LCMS(@H(MdH) J= 30 6.82 Hz). WD 2008/ 032162

'H NMRGEDCB2400 M9 2758 3s, 1-H4)5.83xaam@ (e, IL.17.88, 8.81, 8.56 Hz, 1 H) 5.21 (s, 1 H) 4.12

g R T P ST
2.31 - 746 i ARPIPsi20M® (B 2 NaH7 (1001 iy 2 "B 168 - P8I, 2 H) DA (315m, 6 H).
nL) was added 6-brono-4- et hyl -

MﬂzmxmhgﬁimﬁZMmaanﬁﬂbd domn sllghtly and 2.|odopropane

(0.30 m., 3.0 mml) was ed. The xture was heat ed

at 46 Cfor 30 min and then cool ed fjo room tenperature

and partltloned bet weemnN H acetate. The

organi ¢ phase was i edl ( SCﬂ and concentrated. The

crude product was purlNfi®d by siQica gel flash

chr omat ogr aphy, u5|nd4Etcmc/ xane, to give the title
compound (390 ny, 59% . LR 328, 330 (M+H)+. 10 1H

NVR (DMSO-d6, 400 MHz): 8.6 1H s), 5.45-5.99 (1 H

MEthyR. 64 ( 3k§-cyeloperllyl 2gethBiining))4-mathPF-qx6+4,8-dihydibpyridof?, Bdpyrimidin-6-

yl)propﬁ% ate 3% % ggnm le) was dlssolved in THF (5 mI) ina reactlon v1al equlpped with a stir
hylg | uor ophenvl

var. AT B (01l e DS<SIvE (Bl 374 P Bt the reacin
vial. Theosgatandixthyashdtirréd MtdbieNt tetmperitube ik ©h. Fhd foldiles T@rearemoved under

reducegioérgés}.l%r\o%f white solid r%sudlue Aﬁueou]s1 hycgcr)r(];hllloor c acid O(?( 86 mmolea 3h26 lof 1.OM

I"-"4- e

so'ut'qnbwﬁ quﬁ %e NS P?'h‘ﬁ wasroligstag ttVothEﬂfﬁ'P'& aaé'red"“ewmﬁa“"d (125 mg, 81 %
yield).0. 099 nnol) 3- brono- 4-fl uor obenzyl am ne hydrochl ori de

( 0.119 nmol), potassium carbonate (3 M
LCMS 3“%8""%%*” in DVE ﬁo 5 m-) and EtOH (0.5 ni) was added
H NMReDp @408 M"PZ? phey 1 phESpnP A Mol hef @nd oY - 2@6"2@ H) 6@ 65/ =7.55 Hz,
2 H) 2/30b)3s (rﬂtﬁH)ﬂ 9<1t w.es wae Hiegassed mid ) N& - seaed H0.4an4.58 (m, 2 H)
106«h9n2% q; at 100 Cin mcrowave. The m xture was

Unﬁ reduced pressure. The crude product was
purified by chronatography to give the title conpound

Examild 92 4308 Cyvdoberty2-(ethylamino)-4-methyl-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-6-v1)-N,N-
dimethylpropanamide (Compound 121)

Me O
N)YI\)‘\N,Me
| ]
Et\”/kN/ o Me

3-(8-cyclopentyl-2-(ethylamino)-4-methyl-7-oxo0-7,8-dihydropyrido[2,3-d]pyrimidin-6-yl)propanoic
acid (94 mg, 0.27 mmole), dimethylamine (1.09 mmole, 0.55 ml of 2.0 M solution in THF), triethylamine
(27.6 mg, 0.27 mmole), O-(7-Azabenzotriazole-1-yl}-N, N,N’'N'-tetramethyluronium hexaﬂubrophosphate
(HATU, 104 mg, 0.27 mmole) and DMF (3.0 ml) were added to a reaction vial equipped with a stir bar.
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LRVE: 382 (MH)
s), 7.46 (1 H,

WO 20308264, t,
5.78-6.12 (1 H ), 3.84-4.11 (2H n), 3.08 (3H, d, J
= 4.80 Hz), 2.48-2.67 (4H, nf' 2.32 (3H, d, J =
6.57 Hz), 1.91-2.06 (2H, m, 175191(2H m,

The re%ct%;l: nilithr% wiad Featéd at sBXEFRLE h2Fhe reaction was uenched with water (2 ml), and the
entyl - 4- et hyl - 2- msthvlamno-9 -dih

volatllqso\m;‘al crvgd gngqrggﬁuic pressu Sﬂ %E?ISUH‘F c E h&lcqcatamm ml) andy v(aater (30 ml)
were @08Barxhakeh iROT Th&E2@en¢ R0s wWaS sepatdied, Mashdd(Wikiwater KENKBO ml), brine (30
ml}, aﬁﬁéd oJ_eQ Lﬁ'ﬂ Fﬁlﬁé@g TH gol\%gfm%jre&gye?i ug)i%rs?ciu%d ;9' ssgte to a residue, which

I onD- e - 4-net am no
was plﬁ'ylpﬁi Hg[@s@ad %‘Izlqﬁrﬂpq{n ﬂhgq_])) 1896(0 ft![nyl @eetgte) 2Tt‘g4raﬁpﬁ5|p)were combined,
and thaRelatlids wiaeé Reyrobed tataeolodesd @il 83 the itk dnipotrid) (55 g, 1846 yie)
LCMS rn%%z( +added BuLi (9.5 n, 1.6 M 15.2 nmol). After
) rr|n for 20 min, the mxture was quenched 5 with
H NMBHEDClaefA9UMHZ) 316645, N HIE-85rfeld7at dH) 3@1& Bt (@g2 by BAS (s, 3H) 2.94 (s, 3
H) 2.8&(tQAs 7(38 Hz| 2R1$2.68 ] J 2d.481Md, 2MpP.S4 &) 8¢h) 2. Bhe2.48 (HOEBH) 1.97 - 2.14 (m, 2

0178, S 290 BRI 2t b S o™ D920 (o

+. 1 HNWR (CDClI 3, 400 MHz): 7.73 (1 H,
d, J =6.06 Hz), 7.29-7.40 (1 H m,
J =8.84 Hz), 6.14-6.73 (1 H, PGT/IB2007/002578

e co LRVS: 303
(MrH) +. ' H NMR (DVBO-d5, 400 MHz): 8. 58 (1 H s), 857
Examgdld 18], _80yclofendfi-2{(dihfhmifid)-6-(8-hpdoBmpiddvif-4-mathyisridofp, HdipBimldin-7(8H)-one
comdod-H , 2.79-2.98 (3H, m, 2.52-2.62 (3H,
1——‘%—'}“‘ Un129) 41" (2H, ), 1.87-2.12 (2H, m), 1.44-1.86 (4H,

. 10 Exanpl e 24. Me
6- (6- Met hoxvpvri di n-3-yl )- 4- et hy| - -(methvlam'no)pyri
do[ 2, 3-dl pyri m di n- 7(8Mo un@H53) Ov M N,
| F~N Me, N N N Gt H H_ Iutlonof
6- (6- rrethoxypyr.d.n#yw\l 4- H31 - 2- (met hyl sul finyl)p
yrido[ 2, 3-d] pyrimdin-7(8H)- 5 one (147 ng, 0.445
mmol) in 1,4-dioxane (2.5 s added net hyl am ne
(1.1 m, 2.0 Min THE, 2.2 ). The m xture was

s_eal ed and heated at 110 C mcrowave for 10 mn. The

0 RS I ST e
propanggte 60CNe, 0-16 &uPgie)t wWay F"f%"epr'ﬂrﬁ”ﬂmsEﬂwdt Beigarat (2 Hal).-  Sodium
borohyldrifid @ 8@eyTP@8 Mthmdd valBlowlyladded tolthtVisactidd &olidnt) The reéditiorbrogress was

momt%d/(LE}@ @grl? .761(%,%1 %‘é%)@g&%\fgwc;dgd 91 p\)j)('tFOngk 5;8)5?‘1 thg gaftlcgrg‘to completion

after aqu at gmbieny tpmperatyye. 7 hggeaptlomwgsl qppnchgd wigh @ate(, 1and) thej solvents were
removdd and@r Ee(aué'éﬂ)pres'ﬁurggo GﬁhbssS)Nat& (8BS mi)Wds added) ard the Poduct was extracted

with e yl(déeéété %(g'ml)l dlhﬁ Oég )Iayfr mgﬂ%i ?d %ve( I,sr%qum/ls%ll{%t gy%the solvent was
removerh{irRleBrediiqey ipfessulé maw@gﬂ:e, whieh w@\@nflwbberlPL[Q TRe NFA|salt form of product
was free-based to give the title compound (34 mg, 61 % yield).

LCMS: 331 (M+H)".

'H NMR (CDCls, 400 MHz) 7.53 (s, 1 H) 5.85 - 6.12 (m, 1 H) 3.57 - 3.65 (m, 2 H) 3.51 - 3.57 (m, 2 H) 2.96
(s, 1H)2.71 (t, J=7.05 Hz, 2 H) 2.58 (s, 3H) 2.35 (s, 2 H) 1.99 - 2.12 (m, 2 H) 1.79 - 1.91 (m, 4 H) 1.61 -
1.77 (m, 3H) 1.28 (t, J = 7.18 Hz, 3 H). '

dl-pyrimidin-7(8H)-one (Compound 114)
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25 Me H Foll ow ng the procedure described in Exanple
20, using 6-(6-nethoxypyridin-3-yl)-4-nethyl -
w@ pwBlogidishi o) pyri do[ 2, 3-d] pyri m di n- 7( 8H) - one PeT/B2a¢k002578
of 6-brono-8-isopropyl -4- math | -2- (et hyl thio)-
pyri do[ 2, 3-dj pyrim di n-7(8H%%ne, the title conmpound
was used as crude to the next step. LRVS: 331 (M+H) +.
WO 2008/ 032162 PCT/ |1 B2007/ 002578 _-47 Exanpl e 26.
6- (6- Met hoxypyridin-3-yl)- -(met hyl t hi o) pyrid
o[ 2, 3-dl pyri m di n-7(8M og &GN M, SI NN
O H To a solution of «
6- br ono- 4- et hyl - 2- (pethy H! p9rido[23d]pyrirridin-

hité
7(8H)-one ( 50 ng, Me
6- met hoxypyri di n- 3-yl Qronl Cld (40.1 ng, 1.1
equi v), dichlorobis(triphenyl phosphine) palladiun(ll)
( Bo 123 sefgtion0of06-8romedsi-gyclopityl-g 22-hydroxy2-raethymepyiaminahwemeathylpyrido[2,3-
djpynrNJ:hﬁb( \P?@neaw n@oba%§|rh’rﬁbl) CHhyarRAHenyisbrdvic dcid (28I8!invg, -0.149 mmol),

uti on gas with N2 for bef
potassﬁ'é] n c‘ifg‘fﬂﬂ?d a d |ﬁeat §§9| n e IW cr 8\%\?en‘¢1%act 5'?“ opvas  added
dlchIorﬂzblmrlpaenyl_bﬁﬁ}spﬁlne)'ﬁhﬂadm@ﬁbt(B(mg VERD7 pomplp dT hienmigtup) wa$ degassed with N,

sealedink REatéder 3dVRin aP¥ ﬁ)@bp’fﬁ&hﬁtum&as?n@blje@ frkHinB¥nd extracted with EtOAc. The
tration. It was f

Etom{'@(ﬁ@“’?ﬁﬂ[’%@{‘%&)"ﬁéﬁ? Hra)sulfatgo{llt?ﬁag ?nc{) %/ %gﬁl}%%h{%ﬁ&rz&g@eed pressure.
The cradit moduedvagpuefiesidly icbroh30graghy tb give YheditielampoRE(12 Bigh 22%5).
LRMS(feg'hQMﬂH NI\/R ( DI\/SO d6 400 M—IZ) 12.54 ( l H S) 8 56

H NMg (cgcyzdoogvlum 1—&3“”63)962?*1 3,3|(1|3 m)ﬂ%é@ 2gé2+|1.|ﬂ) egg g@b (1H m), 5.90-
6.10 (1HB ), 5593-5.88 (18, nBH,54%3H, d2J 5B.323H4), 258.(3H,5), Basrgie(2R/m), 1.96-2.18 (2H,
{ 1 vayrdydi n- 3-vl) - 4-net hyl - 2- (et
). 17%y1l 5::T(%ﬁo % %?gg?g“ﬁrg?r@ﬁn%l n- 7(8M one (Conpound
109) M OV NN M, NNJONNOH1 Follow ng the
Examglé 96.€ 08/B@MABSEElb -pAe- analidprotyiaftho)-4-methylpyrido[2,3-dlpyrimidin-
28H-8:CYcl obutyl - 6- (6- met hoxypyri di n-3-yl ) - 4-
hyl - 2- (met hyl sul fi nyl ) pyrido[ 2, 3-d] pyri m din-7(8l -

-one in place of 6-(6-methox¥syridin-3-yl)-4-nethyl-2-
20 (met hyl sul finyl)pyrido[ ZNW‘?’M di n-7(8!-Q one,

the title conpound was obt 35% yi el d. LRVE:
352 (M+H) +. 1H NMR CDQIE' 400 © 831 (1H d, J-=
2.02 Hz), 798(1H . 2.40 Hz), 7.71 (1
H s), 6.80 (1HdJ 859 ,576610(1H
, 5.41 (1 H s), 3.97 1H,S) 3.18-3.44 (2 m,
3Tqmm @QHIOHdOf §- bron!p Q)g/clopﬁr)tyl 42ne§yl ?-gppth)g%ulflng)pzmog arglpynmldln 7(8H)-
one (6()@ Mg, Mb2 n&o@bnﬂ 3-arhinoR-méthyiprbPandBolti294 mg,. /8 hmB in( dioxdne (6 mL) was

addedgme&yg t VI %éhmol hTOh)?VmD\(/tFrle dvas trganvhle?degl at 110 °C m se(aled tube for 1 h.
The sdiytios et |pwp<) m}q pring[and QXYEHCWM% aivhacert Thers mfgam was dried (anhydrous
soduur@%)ﬁ(e@gtﬁérég aﬁlﬁéﬁcm@%a/ tQQK/ﬁZ& Thet&ruédVBrodide whb pbnf\ed ‘by Bllica gel flash

chroma?t’ography to give the title compound as a solid (565 mg, 88%).

LRMS: 395, 397 (M+H)".

'H NMR (CDCl,, 400 MHz): 8.07 (1H, s), 5.91-6.13 (1H, m), 5.46-5.90 (1H, m), 3.52 (2H, d, J = 6.32 Hz),
2.54 (3H, s), 2.17-2.43 (2H, m), 1.95-2.16 (2H, m), 1.76-1.95 (2H, m), 1.56-1.74 (3H, m), 1.30 (6H, s).

Example 16. 8-Cyclopentyl-2-(2-hydroxy-2-methylpropylamino)-6-(6-methoxypyridin-3-yl)-4-
methylpyrido[2,3-dlpyrimidin-7(8H)-one (Compound 116)
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S NNO M Followi ng the procedure described in
Exanpl e 24, using

w@2@poBabut yl - 6- (6- net hoxypyri din-3-yl) - 4- PCT/IB2007/002578
met hyl - 2- (et hyl t hi o) pyri do[ 2, 3-d] pyri m di n-7(81 -one
in place of 6-brono-8- |sopro §r 4- et hyl -
(met hyl t hi o) - pyrido[ 2, 3-d] pyri m di n-7(8H) -one, the
title conpound was used as crude tQ tdg next step. 5
LRVS: 385 (MtH) +. Exanpl e Z 3
8- Cycl obut yl - 6- ( 6- et hoxy, N ) - 4- net hyl - 2- (et
hvl t hi o) pyrido[ 2, 3-dl pyrilg d¢i n-i/(8M one OV M N, N

SANNO M 10 Foll ' the Mr oedure described in
Exanpl e 12, using 6 - 8- | obut yl - 4- et hyl - 2-

(et hyl thi o) pyrido[ 2, 8;d] pyr din-7(8H)-one in place

of 6-brono- 8- cyclopentyl 2- (2- hydr oxy- 2-

nefohg | splutigsy blafibreoio-Bcyaiopdniyl-gy2-hyttodxa; 23nethylyrepyiamiiar4-nfediyl-pyridof2,3-
d]pynmﬂl?ﬁ(SI?hﬁet(Sé |n'% @QQ@W ﬁ%tl’%}%@\'@ﬁ@ bBroZ%o/deyd 8] thg, 0.137 mmol),

potaswm cgr Qnag 53 (?;|Z %/I57 é)é)s d dln % Sé 2 2 Snoi_?Hleas added
dlchlobb‘sgrlp(hknymhosghlneﬁhaﬁ@|un(([l) (H,S rdg, 010064 Snradl). Fag m:xﬂr@@aﬁdég’&ssed with N,

sealecf gn(ﬁnea@d for?’sogr%ln(a’i)’ Hno Qd ’Thé sQIZen’% VA} rérgr;ded lG)|der geoggeo( ﬁggsure The crude

mlxturﬁ)was Eﬂrgﬁﬁ écrg@'n tography to glve the tltge compound (236 mg 44°/)
LRMS54Br (M¥bh'8- cycl obut yl - 4- et hyl - 2- (et hvl t hi o) pyri do[ 2, 3
7 0
H NMFP'{gﬂ)tﬁ HbdeHz) 6%%1@1”8 l-CQEP 37%9—1 %hﬁ ? B.59 2p53H 772 (1H.9), 681

OoXYy- -net
(1H, B JF %?/grﬁ"?’h agtﬁ@ ?@d‘hﬂ)éu?]%e -58§ 1% MNe3.97 (3Hns) 3.5 I-Nd J 6.32 Hz), 2.59
(3H, sB2.262.4% (BH Gn)S1.bB-Bl1D(2HYEn) Me79l 068 @8, iy 153 7YBH, o), 082 (6H, s).
6- br ono- 4- net hyl - 2- (et hyl t hi o) pyri do[ 2, 3-d] pyri m di n-
7(8?)-one (SOOlng, 1.75 mol) and cyclobutanol (164

Examp MER-(methvigmino)-8<pysipvdini5-ylipyrido[2, 3-dlpyrimidin-7(8

(Comédmgmgnylphosphlne (917 ny, 3. 49 nmol ) and DEAD (852
nmg, 4.89 nmol). After 2h, the mxtyre was poured into

brine, extracted with 25 etMeyl ac §1e dried

(anhydrous Na2SO4) and ev e mxture was

purified by chronatog&aph

ng, 169 and Conpound % ( ;030% . WD 2008/032162

PCT/ 1 B2007/ 002578 -49- 'LRVS: 340, 342 (M+H) +.

Conpound 100: 'H NMR (CDCI 3, D MHz): 8.18 (1 H, s),

5.78-6.12 (1 H m, 3.03-3.34 (2H, m, 2.66 (3H, s),

2 FetowirgHhe pipcedugs describgd ingPrepdrationjof Edanglis 24, Lgng 6-btdmorB-gyclopentyl-4-
methyﬂ-2 ?rﬂetﬂyla?ﬁnc{)ﬂynbb[Z @oﬂpyﬁm@ﬁ% Rfde 99; Iacé"o%o‘r@%y@l péh@&@2 -(2-hydroxy-

2- metléyl ytagwo? g%etylpg%dogz %ép rimidin- F&BH_'orf fynr?dlg-ﬁ yibgmmcrgmd in place of 3-
hydroxiypBenylbo@8ic @did,Hhe title corj:pcﬁ@d WaSthélﬂed-ln 1096.yielx anpl e 31.
LRMSZ38X M Ay+8- cyclopentyl 6-(1-(2- hvdroxyethyl)
razol met hy ridof2, 3-
oy B0 Ny 5 (B BTG BOBF B 529 (1H, m), 3.1 (3,0, /=

5.05 Hz), 2.65 (3H, s), 2.27-2.54 (2H, m), 1.97-2.25 (4H, m), 1.82-1.97 (2H, m), 1.51-1.80 (2H, m).

-one

Example 18. 8- Isopropvl 6-(6-methoxypyridin-3-yl}-4- methvl 2-(methylamino)pyrido[2,3-d]pyrimidin-
7(8H)-one (Compound 113)

OMe
Me “ 3
NS SN
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NN~-OH HZN NN O 6 To the solution of
8-cycl opentyl - 6-(1-(2-(nmet hoxynmet hoxy)ethyl)-1
WoRW$H03a61 - 4-yl ) - 4- met hyl - 2- PCT/IB2007/002578
(et hyl sul fonyl ) pyri do[ 2, 3-d] pyri m di n-7(8H) -one (80
nmy, 0.17 nmol) in 5 nl 1, 4-dl'oxane was babbl ed
t hr ough amoni um gas for 10 m nutes. The reaction tube

W%éllo tﬁ%{)l%@éhuheeaés%ﬁbeh% J"%Q)agtiérp%f é&ﬁ@ {H rﬁﬁh&%-‘brombe&isopropyM-

xture was Into ne and
methyb?’@&“i}’faf‘m%"y\ﬂﬁgz éé’?HV%'B'F@tY (&DQne in P'P%Ft plofrbromae-celgpantyl-2-(2-hydroxy-
2-metiWipBopylamiho)-&ridthypariidofRcB- H]pyrimidii-7 (BHJ-tr@n ke tieie dorapduadvwels olftained in 11%
of concentrated HCl was added and the the m xture was

heated to 50 C for 5 hours. The reaction m xture was
LRMS¢391(MdHbown to room tenperature. Solvent was renoved

'H NMA (@DCQL 40paHA N3t (18, 8,85 2IoeHYYRB.99 (1H] od, At-e8173)i2140 Hz), 7.71 (1H, s), 6.80

o o2 USRS BLeLRB 98 Safoiey o HLA - ERRRE o0 0.
—682¢t;o)|sz)844(s 1H) 8.17 (d, J= 4.29 Hz, 2 H),
7.11(s, 2 H), 6.21 - 02(m1H)496(s 1H)
. ) = 2

yield.

2H) 188-174(m 2H)M<i74-156(m 2h. 25

Exanpl e 32.
8- Cycl opentyl -6-(1-(2-(ne ho ne hoxy)ethyl) 1
H pvrazol - 4-yl) - 4- et hy—lN

(rrethylsulfonyl)pyndof&é% de r|md|n 7(8H)-one Me
-NoMe NN\- O | O M, SMe MWey O O6. m CPBA (209

"@o %lsgrr&q Whivition \WR%-tR6IH&E- léoE&)le-ﬁh&ﬂi@b %étﬁﬁs&fnyl)pyndo[Z 3-d]pyrimidin-

ent t ho
7(OH G780 TN Tl rPREE (o, VA E P DS QgL 20 M n
THF, 1.6 mmai)n Tﬁé Biflureo wes 6&4d and (heatgd at01.146C migbyavierior!® rih. The solvent was
I t
e e i iF ) weeh i RO AR R o RS Rl ol (158 m,
76%)-pCT/ | B2007/ 002578 -50 hour. The sol vent was renoved
LRMSy31a, 313t(MeEP. and t he resi due was purl fied by
1 t D@, y t t
HNMH'(E}Whgﬂt es éégﬁgi 8 §95/§é§ 1'%416‘ /0 )3 e{?ﬁ?ﬁ\?@(%é% d, J = 5.05 Hz),
2.52 ( 2)16?@# CDCIS 400 Miz): 8.51 (s, 1 H),
804(s 1H) 801(s 1H, 613- 600(m 1H,
s 0 . , 3. O

(s, SIH) 240 - 2.28 (m H) 224-212(m 2H)

2.03 - 1.929 (m 2 H), 1.8 PH) . Exanpl e 33.
8- Cvcl opent vl - 6- (1-( 2- my\ox nmet hoxy) ethyl)-1
H pyrazol - 4-vl) - 4- met hy+ N

(et hyl t hi o) pyri dof 2, 3- vr|m I n- 7(8H) one Me -N Me
NN-\ O NI OM, SN N GMQaNﬁgolutlonof

6Tka)]r %gﬁiolrrgﬁ g%ﬁl gc{g%% }/lgél‘e]b ?I(esfgh clm;.ré)f ((‘gt?r%rgxl Lhio c?pely4r-rlnetﬁyll-21(methylthio)-
pyrido[P;3- ApyrimitirA (8 @ teh(GRY Jrgt hyé yrmbl)(id CH.G, 826t et )rweasedddyd MCPBA (340 mg,
77%, 1 %2 % ab@f e?l @‘ﬂ %]fcz g}) n:lm '("20‘@%4)“&) w(} Zﬁ%u@g/vas]qtén3hed with saturated

equi v tetraki s(triphenyl phosphi ne
aqueoeg NgH Qg ex@ac@a\;ﬁ Wi drfgm:an(j zevaqﬂ'_e)teq n %ﬁ gruﬂq_product was washed with
EtOAleIé)‘(élﬁBNﬁ‘g&eWeaﬁleWSpo‘ﬂddieldomgtaBQl um car bonate (3 M 3.0
LRMSQM'%G( '_m? sol ut| on was 15 degassed with N2 for 10
f'ore’ bei ng capped and heated in the m crowav
'H NMRLEMSE}- 5 490 MY2)i8. ﬁ8 (14% s)1560-5.97 (1H, m), 2.92 (3H, s), 2.79 (3H, s) 1.56 (6H, d, J=

6.82 Hz).
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C. The reaction was poured into 20 ml brine and the

precipitate was collected by filtration. The title
w@orposaiad2 was obt ained as a solid (208 ng, 86%¢T/&820)7/002578

It was used for next step wthout further

purification. LRVS: 430.0 (B%). 20 Exanple 34.

8- Cvcl opent vl - 6-( 1- (2 hydroxyet hyl)-1

idin-7(8H)-

(Con'pound 105) Me -N N N"’@H NNNH6

8-cycl opentyl -6-(1-(2-(meg lFfoxy) ethyl)-1
H pyrazol -4-yl)-4-nmethyl - 2

(et hyl sul f onyl ) pyri do[ 2, 3] gyr i®i di n-7(8H) - one (80

ng, 0.17 mml) was di ssUPvegej)ﬂhg 3 mM methylamine in

THE (1.0 M. The reaction mxturée was then heated to

106 aGuspensipre pioVel €@ 20 019, 300 minmltie OMFTNE ML vk edrted\Gelomo-4-methyl-2-

sl °
(methylithi tﬁﬁg\}ﬁ@[é’é aRW&duN ?(BH?&(;-\% BHE nlges "qt?;’n?ﬁ% tn{ ﬁ%rg Wwas AbMEdto 46 °C. The
M 4 SN R0 1 e o
heated & @6°C ¢or 30imit aridethererdoled tmioeal teropunattre and partitiopagpbetatar veater and ethyl

acetat«?qlhg %B;ta X"gﬁas!é%ﬁ?ﬁ@% (MF%O %T'\d X@Eerﬁﬁ%dt ﬂﬁe crr&)%' %&Gct"\)@% purified by silica

acet at exane to I ve

gel flagh) ghrasateagpbvaing E@%ﬂ*exqﬂws%'\@ltm tleIcRBUnd 650 ?
LRMS\V2828608MOAR 162 PCT/ | B2007/ 002578 -51 ' H NVR ( CDCI 3,

H NM@QWW@ 6(3) lﬁﬁz)(ieq_gm"% %§5 Dot 12—!4rn% xS @&, §$ éﬁs(gH %)'1)54 (6H, d, J =

6.82H2).00 (m 2 H), 3.09 (d, J:505Hz 3 H, 2.65 (s, 3
H)250-237(m2|—|)215-204(m2|—|) 1.94 -
2. |

(Cbnpound 148) Nb NI
6- Br onp- 8- cyclopentyl ¥ -th | am no- 8H pyri do
[2,3-d] pyrimdin-7-one 33" 2mol ),

3- (hydr oxynet hyl ) phn ik aC|d (3.38 g, 22.24
mol ) and Pd( PPh3) 4 (ﬁ 685 §, € 593 mml) 10 were
suspended in Tol uene (20 MeOH (10 ml-) and sat.
NaHCO3 (10 nL) and then he d to 100 C overnight. The

reacti nmed co
o P e g Y RG24 BRT Do AT LB apsole dpyrmicin
6-ylbomhiat acitly (3@i inf, ©PEECHhEnot) h 8hrofnd4-Mo@iHenzyla@iii2Chy@rociilhede ( 28.7 mg, 0.119
mmol)]c %Eémscamﬂété“(g' lﬂg 0t1bemg)e§'l DRE (BRI M ERFH (88RO was added
wer e conbi ned %§§ated in vacuoto%éae\w%N ed
tetrak@?f@@?nv@ﬁ%ee1"@@%%9"1"&@ (e ines 0008 mof; T i die Was o 2 seale
and heatedi foi 1H 221 6al°C io ntcroeaver T roirtere wasfergoved ugds oevicast mgssure. The crude

I ned
o e A 9
LRMSs%ﬁQf(M(ﬂ"bnt purity based on NV\R s and were conbi ned

'H NMBNCG DGR S48 HE . 73 (Wt 7MBENH L) Jgi6\08 He), T M0((4H,38), §07 (1H,t, J=8.84

v, ok R HEBHS b UL ol gkt LRI b m.
2.32 (FHyid 45157 Hébgi%—zfﬂ'mm)(tm 81 ChHom) I L 724203k 1 H, )

7.61 (1 H, s), 7.53 (1 H d, J =7.57 H), 7.40 (1 H,
t, J = 7.69

Example 23. 8-Cyclopentyl-4-methyl-2-(methylamino)-7-oxo-7,8-dihvdropyridof2,3-dlpyrimidin-6-ylboronic

acid



10

15

20

25

20 Hz), 7.34 (1 H d, J =17.5 ), 6.04 (1 H m,
5.27 (1 H, s), 4.74 (2 H, d, 6.11 Hz), 3.06 (3 H,
wa@2008/032165. 13 Hz), 2.56 (3 H, s), 2.40 (2 H, npCT/BB2067/002578
(2 H m, 1.66 (2 H n). Exanple 36.
6- Brono- 8-cycl opentyl - 4-met h§? = 2- (et hvl am no) pvri dof 2
,3-dlpyrimdin-7(8Mone M NBr I M,NNNOHG®6 25
6- Brono- 8- cycl opentyl - 2- mgjhanesul fi nyl - 4- met hyl - 8H py
rido[ 2, 3-d] pyrimdin-7-one] (8 OOB(gH) 22.04 mol) was
di ssolved in 100 nL of hen”NH2Me was bubbl ed
in for 3 mnutes. The s diluted wth
CH2Cl 2 and washed with ter.:The organi c | ayer was

57 Hz
J =

dri ed over Na2SO4 and the s nt evaporated in vacuo
to give an off white solid e materi al vvas di | ut ed

Withha Gl ahdacydieR ULsf icg Ql;oftmorﬁ bil 6-6BmodedyciePerIBinRsHyRR(Wethylamino)-

ol BT B 5 i bl 3 o5 s m

(60 mL)5¢as' added\BUL{ (SIXCNB, 1.61H01\2Hninol) AT s(lr_t_lng-[or g0 mlrﬁtr©4nn(tg_re Mas quenched
with sthall amodnt of 2 l‘!l'lHCiJ End's)vaten3 eacted "»thhqitoﬂc G ﬂmgé?) el and -e9dporated. The

crude gwglge waziplg@ect I@H;lllcpd;el clj!oglfioglg)fﬁ)etg gtvg lt_t|1e tﬁf cor@gg%pé g-yng 18%).
LRMSB3@3AMvEI'hoxybenzyl ) - 6- br ono- 4- net hyl - 2- (rret hyl t hi o) pyr
'H nggﬁv?so?a@h@dwﬁi dis8 1, %}")eds‘?réﬁ-l s‘)\/% 3 1N Ho8- 883 @HNmN 5@4-6.14 (1H,

m Xt ur e of gQO%dlsperS|on

m), 2.7%2-8% (35 W 201362 (@ Miy2- 14241 é%!ﬂm) 1)87a?n @Hh%ﬂ&éé 86t m)-
(5 nm)was added

Examge EE O ﬂ-ét%&ﬁ\%i'dm%

r-on 479

@mﬂgﬁ&ﬁlm nutes at 50 C. Sol uti on was then cool ed a
little and p- nethoxyben e g8l ng, 1.2
equiv) in 1 nL DVF was t ropw se. Heated to
50 C for 3 10 hours andn d at rt overnight.
Cooled to rt, partitMeon,ég en wat er and AcCEt,
water further washed M th A%OE‘P pool ed organic
extracts washed with saturatd SOdI um bi car bonat e,

brroresofifieh 6 6-@CchetBosgbyrii-SG4-4- rﬁéthil-&&hbﬁﬂsnﬂm'ﬁl)@ﬂﬁd{ﬂBid]pyrlmldm -7(8H)-
one (1;49r tgh§'44§‘f ol deq Cd]ol')l(gge %)I Same& Hﬁ?}ému%g i.m t B%% in THF, 2.2

pur| f| catl on.
mmol)l O INXDE Yas deppd-, angawealqdwmpdﬁclnacrowml\fprzﬁosnmg The mixture was

concemtrdild unfefredicld prdsBure & 97\% d $blid. Ihe cfidd olitlavas Adbhedwith dvater and EtOAc,
recrys@i’éﬁcgf:r_%h gésg%tg é to g@e the tl%le com;gouhd Fél_l)rhg g‘l 9 (s, 3H.

LRM882Q84(NMslt hoxybenzyl ) - 4- met hyI 2- (met hvl t hi 0) - 6- phenyl py
"H NMR Mé’o%sdioﬁ\m | Qi gg- 1%(0829 b1l d JNBrFF Hz)Ne.bb QH, dd, J = 8.59,

253 K30 T 23 T3 60 &1%117%%0% T80 5 b Gam, 4, - 420

Hz), 2dad3tetshanol (5 m ) was added saturated sodium
bi carbonate (5 nL), palladium

tetrakls trlphenylohosphlne
Examplg 25 6:(6-Methoxypyridin.3-yll-d-meathyl-2-

room tenperature, dilut'td with[EAlland water, phases
separ at ed, aqueous phag Npi th 10 rrL of EA,

ok,
- Me H

Following the procedure described in Example 20, using 6-(6-methoxypyridin-3-yl)-4-methyl-2-

(methylthio)pyrido[2,3-d]pyrimidin-7(8H)-one in place of 6-bromo-8-isopropyl-4-methyl-2-(methyithio)-

pyrido[2,3-d]pyrimidin-7(8H)-one, the title compound was used as crude to the next step.

LRMS: 331 (M+H)".
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25 conbi ned organi ¢ phases washed with brine and dried
over MgSO4. Filtered and stripped to give light brown
W@ is@31866 nmg, 82% . Used without purificati oPCT/IBI0NNR2578

(CDCI 3, 400 MHz) 7.87 (s, 1 , 7.65 (d, J=7.89 Hz,

2H), 7.38 - 7.48 (m 5H), 741 - 7.20 (m 2H), 2.70

(s, 3H, 2.60 (s, 3H), 2.35 (s, 3H). 30 Exanple 39.

8- (4- Met hoxybenzyl ) - 4- met hyl - 2- (et hyl sul f onyl ) - 6- phen

yl pyri dof 2, 3-dlI pvr| m d| n- 7(28H) one WO 2008/ 032162
Exam. R{BAYIStNgXyRMIC n-3-yl)edometiy thylthio)pyridel,3+dln 768k

A m xture of net hyI sulflde (150 nyg, 0e372 mml)

m chl or oper benzoic acid (129 ny, ZNG giv.) in

di chl oronmet hane (5 nL) wa%estirr rt for 4 hours.

Sol vent was then renove terial (232 ng)

used for next step with ut urification 5 Exanpl e 40.

8- (4- Met hoxybenzyl )M?‘- NO- hyl - 6- phenyl pvri do( 2,

3-dl pvrinidin-7(8H) -one (Cor'rbound 149) Me N\ \ \

" Jold sdiidibh b Nb@n@-\ﬁ‘metﬂaﬂ 2]Zh@th9[rhtgﬁynab{b BANyriGRIMIEH)bne ( 50 mg, 0.17

nfreshly re are
o PRV BT o & (R e dRe BAAE cHoTRCP Y Flnvenosenie
palladiggndl) (B g Btmg. StQ0B ppmel). PMFt (2t imbniade §eFMEMOVB&(eaIIﬂH was added potassium

carborfig MS 1 SlaéqUR/ﬁtT‘ﬁg s%@ﬁ’d#%@bé‘g@é%ﬂﬁfhehlg f3F 96.Mis boXBFel beiy capped and

filtered
nested i g UIOVRSE FIREOTOT. B Do TPY SOV PG g 29! brine and the
preciphagx svae tdidctedviny filtaatiorn. dtavas f&thenpurifigdty Qhrd_nR[tLEre(pl\P(aO)’/d thylacetate/hexane).
The tut%%%m%m(d&*b&é)stbtaﬂaédéé‘!a%( 539 ) MHz) 7.77 (s, 1H),
.06 Hz, 2H), 1 (d, J=8.72 Hz, 2H), 7.32
LAms! 3‘?504( S(f)m 3H) 6.79 (d, J 8.72 Hz, 2H), 5.55 (s,
'H NMRHDMS0- 34, 406 MH2)-)12.58 .(TH} sf,8.563(HH, d 21-532( $i7), 81p (B ad. ® (1H, dd, J =
8.72, %10( lzlz-)(,@ri?ovgbder{z 39 (34 bzar%orr(gH4s)rrze7oh(3H 3 2(5rr79(t3‘r-1|vl t hi o) pvri
dof 2, 3-dl pvri md| n-7(8H-one Me Br Mg, SIN' NOC
Exam@l@ 271.08-Ciastobatyl-6H6-raéth [ ) 12-(2tethytaming)piride[2,3-dlpyrimidin-
7(8!9'?%@#} !mi, @1% (5 nm) was at rt added | actam conpound
R ) and the m xture heated to 50 oC for
30 ninutes. Cooled to rt,yadded cAMr obenzy!
brom de (370 ng, 1.8 mml 1.2 £quiv.) as a solution
in DMF (1 nmL). Heated t§75 o fof 3 hours. Cool ed,
diluted with water,M St ¥ with. Oganic
portions conbi ned andHvashedwith brine and dried
over MyS04, filtered and st?vped. Orange- brown solid
(605 ng, 98% (crude). Used thout 25 further
PWoldwirgahé procedi¥e d20€HBEE hEKaMpIBC?/ siidBCcitIoh.R-686-metidxypyridin-3-yl)-4-

‘ methykgh@etiqm%‘}l)pér?u%[z?g-é]&ﬁim%dir(—%ﬁ%rre in place of 6-(6-methoxypyridin-3-yl)-4-methyl-2-

(methylsulfinyl)pyrido[2,3-d]pyrimidin-7(8H)-one, the title compound was obtained in 35% yield.

LRMS: 352 (M+H)".

'H NMR (CDCls, 400 MHz): 8.31 (1H, d, J = 2.02 Hz), 7.98 (1H, dd, J = 8.72, 2.40 Hz), 7.71 (1H, s), 6.80
(1H, d, J = 8.59 Hz), 5.76-6.10 (1H, m), 5.41 (1H, s), 3.97 (1H, s), 3.18-3.44 (2H, m), 3.12 (3H, d, J=5.05

Hz), 2.56 (3H, s), 2.24-2.46 (2H, m), 2.01 (1H, q, J= 10.36 Hz), 1.78-1.93 (1H, m).
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1IH NVMR (CDCI3) 8.22 (s, 1 H), 7.40 (d, J=8.72 Hz, 2H)
7.22 - 7.31 (m 2H), 5.63 (s, 2H), 2.65 (s, 3H), 2.58
W@ 2008889162 5 Exanpl e 42. PCT/IB2007/002578
8- (4- Chl or obenzvl ) - 4- et hyl - 2- (et hyl t hi o) - 6- phenvl pvr
idof2,3-d|pvrin1din-7(8kb-oné M NI M, SNNOC
To the solution of bronmo conmpound (205 ng, 0.5 mmol)
in toluene/EtOH (5 and 5 m -) was_agggd saturated
aqueous sodlun1b|carbonaWb (3 I pal | adi um
tetrakis(tri phenyl phos Y 5 nmol % and
phenyl boroni c acid (&3, 10. I, 1.2 equiv.). Heated
to 100 oC for 2 hoursS$and"tWen@l |l owed to 10 stand at
rt for 72 hours. D IuMed Wi EA and water, phases
separated, organic phase wasHed with brine and dried

oSl el S 2 e o Bl o -+
methyf-2r{rbétiayithip)pyiidol2:3 tlpwimidin-RIFB)-6d +inH) place4 08. 55-tirbm&R dsvptogyl-4-methyl-2-
(methg@no) p%r:lﬁo[z ,3- d];)eylf]lrzr1\|?||n) 7(8H) onehthe title c(onr;lggtl{]n)?lvgaalufs%dn?/sl C)“idg t% thg rr;nsxt step.
LRMS; 383 (MaB} 2, 3- dI pvri i d| n- 7(8H) one M N M, SNNO

02 d To the solution of methylsulfide (160 ng, 0.39
Examph gr%_) 8-b%l$u%é-%—rﬂ&ﬁ5x%ﬂ@m(évlm-méthwm%%ﬁgo)Wndom 3- dlpvnmldm 7(8H)-
CNT oroperbenzol ¢ acld (203 ng, 3 equiVv.) 1IN severa
one smal | portions and the resulting reaction allowed to

stir overnight. The reacti enas then washed

wi th saturated aqueous s dlun1 I cgrbonate (2x), 20

brine and dried over tion and

concentrati on gave mat white glassy solid (185

ng) which was usedlﬁﬂnﬂh elY without purification

Product is likely a Mext ur f sul foxi de and sul fone

(LC MS). LRMS (APClI) (M +M)': 440.5. 25 Exanple 44.

8 I o y. r i

8 byl Heop e ﬁidzscmm %g%ﬁ@!; 41253,8\/\% EXIRELd ARb st 4-methyt-2
(methﬂ@@fqva%%ﬂrﬂlwm% (8"%8"9 MENN PlageN R N &PromeB-cyslepepiyligree-hydroxy-2-
methylpedpglaminb)-£-metyipyrieie|2Bdpyeirnitin-7(8E)dne( teQitleTompPodfd wasddbtained in 78%
yield, @S di ssolved in a freshly prepared anmoni al THF

solution and heated to reflux. After 3 hours, the
LRMS;349Mtt)"r enpved under reduced pressure, the product
"H NMRS@IDE£400MHHB3E aH; 8,1 LIRS AL, pus; (1H, a6l ,ons. B9, @530€), 7.79 (1H, s), 6.82

| . '
(1H, d(ég%nig%)i}, é‘ﬁqﬂg ngﬂ;@@ﬁ 72-%/%1_6514 ﬂ{jff.ﬁ)ﬁh?%%%@u s), 2.29-
2.52 (Rm), ‘GW:B)(?H?"‘%O (s, 1 H, 7.62 (d, 2H), 7.33 - 7.46

(m 5H), 7.22 (d, 2H), 557(s 2H), 5.27 (bs, 2H,

Exam NH%)) g Bromo(B Ig’t')_tl)t'l-4-meth I-2-

To a solution of 6-bromo-4-methyl-2-(methylthio)pyrido[2,3-d]pyrimidin-7(8H)-one (500 mg, 1.75
mmol) and cyclobutanol (164 mg, 2.27 mmol) in THF (40 mL) was added triphenylphosphine (917 mg,
3.49 mmol) and DEAD (852 mg, 4.89 mmol). After 2h, the mixture was poured into brine, extracted with
ethyl acetate, dried (anhydrous Na,SO,) and evaporated. The mixture was purified by chromatography to
give Compound 100 (397 mg, 16%) and Compound 99 (180 mg, 30%).
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. mmuteBo'l'r%el rte.l'zl%l ? Wg% Holéﬁ\ in

10 Exanpl e 45.
8- (4- Chl or obenzyl ) - 4- et hyl - 2- (net hyl t hi 0) - 6- (pvri di n-
wd2008)ppa62 dof 2, 3-dl pvri m di n-7(8H)-one M N NeCVB20&/042578

N OCI To the solution of bronmo conpound (150 ng,

0.366 mml ), prepared as des®?i bed in Exanple 41, in

toluene/ EtOH (2 and 2 nlL) was added sat urated aqueous

[ rbonate (1 ni), palladi um
LRMS?%?r%E:s(tflphenylphosphlne (21 nmg, 5 mol. 9% and
Comp%mEQPQdylboronlc acid (54 ng, 1.2 equiv.). The
'H NMREEBDCI; 0100 MiHAY! &t &i(1€l, s)as.7éheat ¢tH, i), A603.64 26Ir mg 2BBYSBIS, s), 2.65 (3H, ),
I for 72 hours. Diluted

225 fmﬁhgﬁpﬁgzqﬁ%m 13 gggssabep \r at ed, organi ¢ phase
Compmgﬁgd with brine and dried over MgSO4. Crude nateri al

'H NMRLéBcI, o MM 8.881aHy 2)05l45.74 (11, o) L. 17Q3NEs) aneb (38ie$), 2.53-2.66 (2H, m),
2.17-2&&%—3%& Lgﬂ.ggh HPHY, l1TesGad| (@ my-RVE (M + H) +:409. 2 20

8- (4- Chl or obenzyl ) - 4- met hyl - 2- (et hyl sul fonyl ) - 6- (pvri
Examglé 8t 425(&“)1 Yol &kfeRtyi%e-A LW drBRydingn- Ti-Blihzol-218-4lvRethipyhitiol2:3-
dmvnm'\.'an.“/ ] O (()12I WO 2008/ 032162 PCT/ 1 B2007/ 002578
X ting materlal (100 ng, 0.244

rmol) and mCPBA (84 nove 2 equpeN) in dichl oronethane
. was stirred at rt for hour s _LStMipped to dryness and
used without further WurY{fiCation ?S‘FOH&m nol ysi s.
Yield 110 ng, 93%,, R O(M+|—|) : 441.2 5
Exanpl e 47. 2
8- (4- Chl or obenzyl ) -2-amn - met hyl - 6- (pyridin-4-yl)pv
rido(2 3-dl pyri m di n- 7(8 ne (Conpound 151) M N N

To H%N Q!)I MOQ 9 8- ggo n git (ez%ggﬂéx “%99%&?9“—? )Srgfopml)4 methyl-2-

previ ous experi ne
(methYH'-lIEJF(VHPV”M? Fdjpyiiaiding 1°é%| (8hiven?-& mmol)zn fri Ut d<digxape was babbled

through calnwﬁdnmm gad be&d nhicut&s, anel r@a%p@edmatwa&tsemea and hB&ed $o 100 °C for 30

enD ed under ggl():rg%t %eép&gtgplt&eo%%s cs?g%;ted via filtration. The

solid waf then b@ﬁmoéfe(iurbS memethanoplagdaxew ¢r9prpioqoesqrmtgd HCl was added and the the
mlxtun;;e Rﬁlﬁ@ hbdtBd o) 50 O BABIhGurb. hﬂ%ereﬁﬁ&h ﬂ'ﬁktl% th&s RbdIEELEovE room temperature.

Soverf ef rRIEREAT 4 BTLIR (o> 00 Bt By it EbPEB iRy jo ove te e
compopuht9Bma, B% wigIdl.61%) . 15 LRV (APCI) miz 378.4 (MeH)+
Loms: AV 400 Mz, d6-DVBO 8.55 (bs, 2H), 8.23 (s 1H,

H NM@,_QP?A ‘ZFSZE({OSM"B'%—DS 45% gg—l)(§17 23 (4q:;_? Iﬁﬁvﬁl—pﬂb& ﬁ_é H), 6.21 - 6.02 (m, 1
H), 4.9BN&0- 14)6%.28l (tppaB 56 2R, 2 HL 3B ([ = 521&-|)|z 2.H)52.64 (5, 36), (2rﬁ9 -2.22 (m, 2 H),
2.19 - 5ibe fm BH); 1.88 9874 M, 2% Hl742 1358 (S 2 H).

"f’
o
:
Z

Example 32. 8-Cyclopentyl-6-(1-(2-(methoxymethoxy)ethyl)-1H-pyrazol-4-yl)-4-methyl-2-
methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one

Me /N\N Me
NN\
|

Me. AL 2

S N° 'N” 7O

o % | ,

m-CPBA (209 mg, 2.0 equiv.) was added into the solution of 8-cyclopentyl-6-(1-(2-
(methoxymethoxy)ethyl)-1H-pyrazoi-4-yl)-4-methyl-2-(methylthio) pyrido[2,3-d]pyrimidin-7(8H)-one (200
mg, 0.46 mmol) in 10 ml methylene chloride at room temperature. It was stirred at room temperature for 2
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3H 2.70 - 2282 (m 2 H 3.48 - 3.60 (m 1 H) 3.82 -
3.9 (m 3 H 4.61 (d,J=4.29Hz,1 H) 5.16 - 5.62 (m
wQ@Qo0%/089165. 84 (d, J=8.59 Hz, 1 H) 7.16 (s, 2 HyCTIE2H07/002578
(s, 1 H 8.00 (dd, J=8.72, 240Hz 1 H 8.42 (d,

J=2.53 Hz, 1 H Exanple 48:°
Tr ans-4-(2- am no- 6- net hyl pyri m di n- 4-yl am no) cvcl ohexa

hour. 'ﬂ%l SOIVQ&BN S oveEI% No Qd_|the2r'é8|é‘}1 égt&ﬂﬁﬁ'e(pgy chromato raphy (30 to 80%
28

oro
ethY'a‘l"ﬁ‘Rﬁ?/S'exa‘t‘?)%@V%hﬁﬁqueq"ﬂﬂgg:adﬂ%l77%ﬂ' g, 6 60 ol ),
LCMSpaB2agEsSHYmM car bonate (1.82 g, 13.2 mmol ), and

ol SR PRIy TR Ao Thor B 1B bt 1 01 .20
440 (5B HeLB). S7dh g T BED atle| B ORI A Ive@! (. 3 . 240 - 228

(m, 2 i 2.04 g1 onind, B HB1A0d - AgEinaeed), £.81 1€705¢eh, 2ad the filtrate
was concentrated. WD 2008/ 032162 PCT/ | 82007/ 002578

- 57 The resi due was purified by flash chromat ography
Exampid 33 ppemvISH [ {2-(reirxymethoxsieiybril H-pyiazehd L hyl3- - 5-

methyRAfd ﬁao FapHinfidke7{BHI-bR conpound as a foaﬂy solid
1.47 g, 999 . LRVB (M + H)+: %?3 1H NVR (400 Mz,

DI\/BOd6)dppm114-'VlP24( 177 186(m4

H 1.97 (s, 3H)3 \n\E 3.57 - 3.69
(m1H)452( |55Hz 1 H 559 (s, 1 H 5.73
(s, 2 6.43 (N e\g)zt Yol H Exanpl e 49.
Trans-4-(2 am no- 5- br ono- §- net hvl pvri m di n- 4-vl am no) c
ycl ohexanol CH3 N Br | N'il NNH OH 10 To a
sol ution of

( tr6 & Soldtioh 2of 26¥braMo B-dyibtytyRy-riethyich- (nefhyithie)pyrido o3y dbydiiiin-7(8H)-one
(200 %nob gé r%§l2j gf% eﬁ‘uomm%gox%)%thglgl 31 S’fég d%ﬂa%]eﬁ-‘yy’r% i}ﬂfb?taborman 2.yl)-1H-

Cl na
pyrazosq 250 mag 1 teakivlo prllagiemd) tetralfisitriphanyiphasphine) (6.h& mgoP.0f paiv-), DMF (2

mL) IFM@% B0 MGaHLdvat gl wazrh%décﬁﬁbtgééﬁ:m/\/aé‘rb@ﬁfé {3 md3loyequivasihe solution was

degas?ﬁgt gﬁ\% 1@%@# ge%)re 8'”%??"8?% (ﬁréea eldt|r|1 @:enninc v'vglauvr% de %?o&lag min. at 100

°C. The re@giidp. wangQN@d(lmw 20 H)l-bring @rd thgm\gecmatewmmlqcmmymtlon The title

compcph@g}ag Q:)Jtaﬁl\e@ F&g‘ ag-sélﬂ (208l n'§5 8693 yle?d) Hit &/Dagg:s%dAffbf %gxtgfd:%ﬁp( Without further

- m

p“f'f'°af°P|) 379- 389(m 1H) 455(d J455Hz 1 H)

LRMSHA®D (E84). J=8.34 Hz, 1 H) 6.11 (s, 2 H) Exan”pl e 50.
(E) et hyl

2- am no- 4- trans 4-h cycl ohexyl ami no) - 6- net hvl

04 - (NCOPDENtY ] G -p '.“ LolNd KYics 20 0H A

meth ih rlti 8-d ri’hﬂlnr?l -one (Com ound 105
trans- 4- (2-am no- 5- bromp- 6- met hyl\pyri m di n-4-yl am no)c
ycl ohexanol (655 ngy, 2. . t-o0-tolyl phosphine
(298 gy, 0.979 mmol ), at €\ (355 uL, 3.26
mmol ) and pal | adjum (ll1) |acefate (73 ng, 0.33 mmol)
in triethylamne ONTILN " Wais cuated and back-filled

with nitrogen (3 x)'." Thection m xture was heated

Xdrox

A

overni ght at 1300C, filter and concentrated. The 25

residue was purified by fla chr omat ogr aphy el uti ng

wi{cclapehtyléaf! d2-imethdtyaetirory) edhyi) 1 Haprazaleyl)-4-0etyl52g
(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one (80 mg, 0.17 mmol) was dissolved into 3 ml methylamine
in THF (1.0 M). The reaction mixture was then heated to 100 °C in microwave for 30 minutes. The
solvent was removed via rot vap and the residue was re-dissolved in 5 ml methanol. A few drop of
concentrated HCI was added the mixture was heated to 50 °C for 5 hours. The reaction mixture was
cooled down to room temperature. Solvent was removed via rot vap and the residue was triturated with
ethylacetate/hexane to give the title compound (45 mg, 70% yield).
LRMS: 369.20 (ES+)
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to afford the title conpound (364 ng, 52% . LRMS (M +
H)+: 321 1H NMR (400 MHz, DMSO-d6) d ppm 1.13 - 1.22
W(Qmosmsz-ﬂ)szl 24 (t, J=7.07 Hz, 3 H) 1.34 - 1.45PC¢MB2B0H)02578
1.80 (m 4 H 2.21 (s, 3 H 3.34- 3.41 (m 1H 3.90
- 401(m 1 H 415(q37@17Hz 2H)4 52(d, 30 J=4.55
5.95 (d, J=15.92 Hz, 6.27 (d, J=8.08 Hz,

el b it (e %égei“ga%% Phphthn. 110, 404-424m

2 H), 408xrfh RS082 H. ;3RS0 4L 170 13 PH) 3 e ) 2 50 1R37HIN, BYD RS 8.04 (M, 2 H)
1.94 - 1 83 ¢thpw) nodies (in2Hy.one  (Conpound 153) CH3 N | H2N
N ~NO 5 OH To a solution of (E)-ethyl

3-(2- am no- 4- (trans 4 hydroxycycl ohexyl am no) 6- net hyI
Exampie;35. 8-Cyclopgntyiyg- (8- " d-mathyiz2-1 aming)pyrido[2,3-d]pyrimidin-

7(8m-dﬂ,ﬂ%ﬁmb@@ah@m de was added

1,5-diazbicycl o[ 5, 4, O]undec 5-ene_ (544 ulL, 3.64 muol)
[ @ (1 Min THF, 364
LorOHhas heat ed at

uL, 364 mol). The res
150C overni ght then co Hcen
purified byflash ,\p’f%‘ TS @phy eluting with
chl orof orm ? N ammonita i n ndt hanol (0.5-5% . The
product was then trituratth 1:1

chl or of orm hexane to afford—+he title conpound (119

ME-BréHdB-cy I(4M'1éth YR Metrd/Gmin nﬁ B Bldfpyrimidin-7-one (5.00 g, 14.83

mmol)%dlzé\)m a?orﬁmc]écn ﬁ%_geég %% 2% &)"Aré"%if%? %(ié?qé_% m0 593 mmol)
were sfise@dédin Tglﬂehezgo k), M;QOH)(WO'mQBand sgt. BQHQ% (19 mq) amgl then I'(qgted to 100 °C
overm%h‘r9 TRO readtonWas dderhbd c?on%te{ By M8 it TYc8¥hé Qrgan‘c&y&&déﬁnjected directly

onto eycoRlrh SLEPE IS GHEY PR s AMBDRAI e INLLPoss STy the desied
materiglvas dbefnad By MSpwere wordbinedZn8 idyanprated iCMacuo ko @ye 4 gregiidd beide solid. This

was tnN:ra\tlethl'me@IQ aI@ﬂ@r&ﬂl) gtvb QRopWhne, 4.7 g A second crop was obtalned of 0.25g. A
0-8-(tra rox cycloh

third crog waj; ﬁ?,t[alinﬁcs ?II 10—p( g’ W ﬁeﬁ eg to4l3_egof ﬁﬂfﬁ%/ irP \F/)Hnty based on NMR's

and wete nehbiydd amd nashedeaggia wih MIeCM to\gige asklid(4.39 g, 81.24 %).
ElemePl'ap/(r%@éwddr}bngﬁ,l\( 62 9.2/ %00, ABH4) 6.661 1 €5 381 {516, NY

hr at room't enperature t he solution was
LRMS (M td8nt38tf'ed. The residue was slurried in methanol,

"H NMA (CDBI:peb00H2)0B 73 ante] <) e+ (i HE $)a.68 (MBS, CGrTENEHRAT 0 (1 H, 1, J = 7.69
p] upt 71 a -
Hz), 7%ﬁ|‘3'10|3,§ I f1 ?$7 ﬂ¥) E'ofi‘ﬁ{‘H rﬁﬁ%%‘?ﬁﬂ%) E’? (%rh?%/éJ%c’é\f nfglﬂhse.gs BH, d,J=
5-13F§b?i5§3'ﬂ§)£”fod?d* W@%H%Htm{ '&64dHBlund (120 ng, 81
. LRNS (M+ H+: 353355 ' HNWR (400 M, DIEO 05) d

m1I—|).462(dJSMBH21I-|).508-576(m

3.57 (
H 7.26 (s, 2 H 8.34 ( 2008/ 032162
CT/ | B2007/ 002578 -59 Exa | 53
i no- 8- (t rans- 4- hydfoxyc R ) - 6- ( 6- met hoxvpvr i

-3-yl)-4- nethyl pyridb[ 2, 3-d|fsyrimdi n- 7( 8H) - one

/\Q_th| .!

Corrpound 152) CH3

6-Bromo-8-cyclopentyl-2-methanesulfinyl-4-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (8.00 g, 22.04
mmol) was dissolved in 100 mL of CH,Cl,, then NH;Me was bubbled in for 3 minutes. The reaction was
diluted with CH.Cl, and washed with water. The organic layer was dried over Na,SO, and the solvent
evaporated in vacuo to give an off white solid. The material was diluted with CH,Cl, and purified by silica
gel chromatography to give an off white solid (7.33 g, 98.42%).

LRMS: 337.1, 339.1 (M+H)".
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CH3 NON\ | HZNNNO OH A flask containing

2- am no- 6- br ono- 8- (trans- 4- hydr oxycycl ohexyl) - 4- et hyl
weyeosdadia? 3-d] pyrimdin 5 7(8H) -one (105 ng, OPRPB2007/002578

mol ), potassium carbonate (123 ng, 0.892 mmmol), and

2- et hoxy- 5- pyri dine boroni®-acid (52 ng, 0.34 mol)

was evacuated and back-filled with nltrogen (2 x). A

S 38 g L S5 gk 1) 88, 1 o

5), 2.29 o2-BHREIMb ?- 03b?§@1(4‘ﬂ PRHRSA PHRSBH rn>ey 6hall-B8EHIM-( | | )
chl ori de (10 nmy, 0.015 mml). The flask was fitted

.
m xture was 10 cool ed oveMai ght, dil ut ed Wi th rret hanol
and chloroformthen filterg hrBugh a gl ass fi ber

pé\i I adi u

Examq\fﬁ ;%;], % ié Q E@ ;%f I %ngﬁeé’brig%g QC ujeﬁhtyﬁg g%a&l()jvlt qlg DvrucIotZl A glnvrvr\A é |l;]7(8H) -one

filter to filter out The filtrate was
concentrated and t purified by flash

chromat ography eluting wth|[chl groformi? N ammonia in

nmet hanol (0.5-6% to afford th tl e conpound (80,

71% . LRVMS (M + H+: 382 1H N %NgHz DVSO- d6) d
ppm1.23 - 1.34 (m 2 H 1.45 - 1.5 m 2 H 1.89 -

1TQ8 mpmre 3f ddpiudh. HyBridel(60% Hisp&sibf) in2ninddal-oil 298 ehg( 1rb euiv) and anhydrous

DMF (ﬁ rﬁég@s azcﬁegi éE& né; J_%uetﬁyl éagﬁthﬁé%}p%ﬂif;gdl%mﬂ ﬁ]?(él-gaone £5429 mg, 1.5

mmol) I-@d the }q)lxtqrelqglrre% for23q_|)mn7zxteg7at utign wgs (‘Eﬁf cooled a little and p-
methoxBEnzyidhlortie4£8 1HiAg, 112 dduivBinAzL(DMF wastRerbaddeld dropwis. Heated to 50 °C for 3

hours gﬁ%ﬂgrl &Iﬂ% ‘at [l v?rnlght Cooﬁd t% P] p3rt|tlgne<d t%et\%leeghvg/a ! 0 (ljj ﬁg%EtB water further
washeg WithAe QY peslad qj@e[ng: gdrgcpti)yﬁhqp OMithy satp_@teyl(sgwr@,wanBate Nprine and dried

over MSOaH3Eitr§tidN dndNolveOremboval BflordedTrgtiél intatedil which was used without further
net hyl - 2- (nmet hyl t hi o) pyri do[ 2, 3-d] pyri m di n-

p“”f'ca?f’%l %@651?1’“9(900 my, 3.15 nmml) and
LRMSBAF(CB}@WBWM}ertrahydr ofuran (571 ny, 3.46 mol) in
H NME?IYED@)@&o@MPIE)Oh {e8EOH)( A45L@02H)36 46 (d, 0. 22 HABHR 6.68 (4, PHE .75 (s, 3H),

7 olf 7 h and the m xture was quenched wth
264(il\lé1'fl)e$6§ﬁd Wsxtracted with t-butyl 25 ethyl ether (4

times) and concentrated. The crude m xture was

Exampitdd. fa @ eoxitdeASIN-LRERIBL RSIhAMRY-6-phehIEridbi2, 2 Moyrimidin-7(8H)-one
MeOH CHCT 3, to give the title conmpound (/715 ng, 61%.
LRVS: 370, 372 (MrH) +. WMR008/0
PCT/ 1 B2007/ 002578 -60 1
(1H, s), 4.56 (2H, n) dt, J= 8.15, 5.68
Hz), 3.72-3.83 (2HM . H, dd, J = 8.59, 5.81
Hz), 2.81-2.95 (1 H, , 2.68 (3H, s), 2.62 (3H, s),
1.91-2.04 (1 H m, 1.71- 1.8 H m. 5 Exanpl e 55.
2- Ami no- 8- cvcl obut vl - 4- net hyl - 8- di hydr opyri do(
2,3-dl pyrimdine-6-carbonitrile (O@M?ound 269) CH3 N
LRQ[\UM(H?NMI k7 (16), D 40970 a sol uti on of

Tgmnp >§urg Bﬂrgrqgol%gg{é‘é rRE thEY rln?él) m%l rle (§ Wﬁt&%pﬁgﬂ% (% nq_g was added
satura@d @@@umwbem<5rrgl-) ea"s@urnﬁ%qay's(tnph@nviﬁhsemme) &gs @ b o), followed

by pheﬂﬁlﬂon’ﬁﬂ&%&d (73'|-Q|gai 2230v5 I\ﬁ|ﬁ[1re3ﬁhSI'HeﬁteldSb AQo PEC €dr BN, Cooled to room
he, m.xt ure was

tempeﬁ r? é’ H j%c] ‘f’g“ %A and wateroPhaées al%?e a%Jeou p:%a?e was%ega)g with 10 mL of EA,

, CDCI 3) 8.25

Ive
combiregt rganicehaggs: Washed witly Ibf'ﬁ?e@ﬂMf'eétOM@qu@d Fﬁe'gsi an@j giripred to give light

brown 301 (E862RE 829§ Wsed Wihout purification.
'H NMR (CDCl3, 400 MHz) 7.87 (s, 1H), 7.65 (d, J=7.89 Hz, 2H), 7.38 - 7.48 (m, 5H), 7.11 - 7.20 (m, 2H),
2.70 (s, 3H), 2.60 (s, 3H), 2.35 (s, 3H).

Example 39. 8-(4-Methoxybenzyl)-4-methyl-2-(methylsulfonyl)-6-phenylpyrido[2,3-d]pyrimidin-7(8H)-one
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conbi ned solid was purification by flash
chr omat ography, using 0 to 3% MeOH/ CHClI 3, to give the

w0 2aoB®3216nmpound (240 ng, 78% . LRVS: 256 ( MtHpeT/IB2B071062578
NVR (400 MHz, DMSO-d6) 8.66 (1 H, s), 7.77 (2H, d, J =
21.47 Hz), 5.68-5.85 (1 H, m§S- 2.90-3.11 (2H, m,
2.12-2.28 (2H, m, 1.85-2.02 (1 H m, 1.62-1.80 (1 H
m . Exanpl e 56.

2- Ami no- 8- cvcl obut vl - 4- netiayl - 6- trimethylsilvl)eth
vnyl ) pyridof 2, 3-dl pyri i ‘ CH3 Si M3 N H2N
NNO 206 A flask was pha | with Pd(PPh3)2Cl 2
(84.2 ny, 0.120 nmmol§~ \oE€¥oi odi de (34.3 ny,
0.180 nmol). To thls(here added. 1, 4-di oxane (12 ml -)
and dii sopropyl ethyl am ne (0.8 , 4.8 mmol ) via
syringe.

2-Anino-6-bronn-8-cyc|obutyl-4-neth§%@%kkpyrido[2,3-d]
P} miixturd iohméthgirselfide3%0 my, 0.372@motxoh-Ehlorapasbénacic ecld @8 mg, 2 equiv.) in
dlchlorgtqgthgrne d(5rn¢L§ Wak 'sﬂgadyaﬂtlf VX %Lé*'%bl%ht ‘0@§ tHef réthoed )ﬁnd crude material (232

trogen mn. TMS 25 acety ene
mg) US@G‘%Oe’ﬁEtePS’“@%F'?m%s then added via syringe, and
the resulting black solution was stirred at 70 C for
Examet Jb. SN R URME S MARIEE-oh R A5 i 7B one
sh AT omat 0gr apny on
(Compound 148) gel el uting with CHCI3 then 3% MeOH in CHCI 3 to
afford the title product . ’ LRVE: 327 (M+H) +.
1 H s), 7.39 (2H,
s), 5.74-5.97 (1 H, n) NZ2XGZ-3 2H, m, 2.49 (3H,
~Ss), 2.09-2.23 (2H, m, /1\03-1..7 (1 H m, 1.63-1.81
(1 H m, 0.22 (9H, Hew \M)208/Q)32162
PCT/IBZOO7/002578 -61 Exanp
2- Am no- 8- cycl obut yl - 6- et hynyl
rimdin-7(8M one (Conpound 270
a stirred solution of
2-am no- 8-cycl obutyl -4-nethyl -6-(2-(trinmethylsilyl)eth
yipé ) gydei ofdhe 3corapbpyd i (@2Qi mg)7 (W&  digsnived 15 fiegflly (Rrgped  saturated

ammoRidR }-l): sbmtld\% the/ mikuke HE:SedAd d&iflx mht(%pﬁéa; pd#itidRed between EA and
the m xture was st ”Fﬁkﬂn

aqueop R raeR 80%‘671‘18}’%?%“3@01’\’\9%’?'%?‘61’?" VSR e J@*s%svoef oagu. fered anc
strippein @utifie on Biritabe daskersiupuirusing 8@ HeyarfeEfs MelohfoamatS6 gra(péfiy).

mEO give the title conpound (81 ny, 99%.
LRMSL{%@%%%S Mk)+. 1H NVR (400 Mz,

'H NME) (CD& 1574020 @337(71 (§,|1Hh.)7’625 25708 HZ @j?m@ @1J=(a 2 »Sz |§|'$732 7.43 (m,
3H), 6:79Qd} </38.25Ht¢, zH) 5(86,(s, 29),5631(@!21—1) $)74 (8 .3PR-25949) 3@2|—| m,
1.96-2.13 (1 H, n), 1.73-1.91 (1 H n). 10 Exanple 58.

(4 (2- Anlno 8 |500ropyl 4- nethyl 7- 0XO- 7 8 dlh dro
/ Q >ben dameth h gthi midin-7(8H)-one

O

-thylpyridof2,3-dlpy
ChBMeN \ HZN N N O To

trlazoI-I-yI)nethyI dlethyMQarbanate ( Conpound 263)

H3C O\- 0~CI—BNN/[Nj\/iBNNNOI—BCCI—B
Me\

Cl
To the solution of NaH (90 mg, 2.25 mmol, 1.5 equiv.) in DMF (5 mL) was at rt added lactam
compound (429 mg, 1.5 mmol) and the mixture heated to 50 oC for 30 minutes. Cooled to rt, added p-
chlorobenzyl bromide (370 mg, 1.8 mmol, 1.2 equiv.) as a solution in DMF (1 mL). Heated to 50 oC for 3
hours. Cooled, diluted with water, extracted 3x with. Organic portions combined and washed with brine
and dried over MgSO4, filtered and stripped. Orange-brown solid (605 mg, 98% (crude). Used without

further purification.
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2- am no- 6- et hynyl - 8-i sopr opyl - 4- net hyl pyri do[ 2, 3-d] pyr
imdin-7(8H)-one (75 ng, 0.31 mmol) and 15

wa@zoodosasvhyl diethyl carbamate (80 ng, 0.46 nmMOPQTAERH07/002578
suspended in 1:1 t-BuOH/ H20 (4 nL). To this was added
saturated copper sulfate sof¥tion (0.05 nL) and
stirring was continued for 24 h. The m xture was

LRMS&@@E@H%@L?%&@E%HN luted with 5 nL water. The m xture

; epar a t he organi ¢ phase was washed wth
H NMRAEBPIEERE O 4 EcH-8FR R 2T BAred B BHY 568 (4:R5). 265 (5, 3H), 2.58
(s,3Hy esi due over silica gel, using 0-5% MOH CHClI 3, gave

the title conmpound (88 ng, 69% . 20 LRMS: 415 ( M+H) +.

1H NWMR (400 MHz, DVsO-d6) 8.67 (1H, s), 8.61 (1H, s?,

4 21Chldrebenzyl)yd-methyd-2-(ngthyithip)-6-pheryipviidof?.3-glpyrinjdin-7(8H)-one
2.60(3IM| s), s5 (6H, d, J = 6.82
Hz), 1.05 (3H, t, J = 6.95|Hz), O (3H, t, J =6.95
Hz). 25 Exanple 59. 2- AnNToxg ReopRepyl - 4- net hyl -6- (1

H 1,2, 3-triazol -4-ylypyrildoLR, 31dl pyri m di n-7(8M one

(Conmpound 264) WO 2008/9932862N°CIQ | B2007/ 002578 -62 H

CH3 NN N\ \ NH2N NN O H3CQCH_ To a solution of

(4- (2-am no- 8-i sopropyl - 4-net hyl 0X0- 7, 8-di hydropyri

do[ 2, 3-dJpyrimdin-6-yl) 1 H 1, 233 tg azol - 1-yl ) net hyl

di et hyl carbamate (38 ng, 0.092 nmmol) in MeOH (0.5 m -)

wae thesaltPnR freggscom (29P rpe- 15 w%bnme"@{%s fr@Sidy> ML) was added
saturai@f Ghiqlidv@s sedimrh ibzarbonaté (8 aL)\@sllagiuimr tetakis@itiptebylghosphine2(29 mg, 5 mol %)
and p%ﬂylborzmg L8d I(7?’3, O% ﬂﬂgf;'g.zg&(g‘i’vs oﬁé/a%dsﬂool'a)oford)m E .and then allowed to

of vent was eva t and t d

2vapor at e he residue was purified by
stand gt rhf0R 72 oy Rilkted P Y 2BH walehPharasIseRmeied. g Rhgseswgshed with brine
and drle@ oGdr\WRySOAEFiftdréd &d(sgip;.’igd to@@/&%ight lyRME:soﬁ:B 6;52{ Myl(ﬁo%).(Crhbe material used
, . , DMO-d6) 8.50 (1 H br. s.), 8.38 (1 H,
“’""°”%é%§8‘°. 7 (2H, br. s.), 5.77-6.03 (L' H m), 2.59
LRMS(M4 H)5)408%5 55 (6H, d, J = 6.82 Hz). 10 Exanpl e 60.
2- Am no- 6- ( 2- hydroxypyri m di n-5-yl)-4-methyl -8-(tetrah
1. e R, M .

Exam%%d é _8214-@-&% 'Ifog | 2 N '

O A nmixture of
2- am no- 6- ( 2- met hoxypyrim
ydr o- 2H- pyran-4-yl ) pyrid |
[2,3-d] pyrimdin-7( W< @rg 0. 115 mol ), TSI
(0.120 nm., 0.70 mmol), dHry acetonitrile (2.3 m-)
was heated at 82 C for 1 h. AfterYgeing cooled to room
tenperature, the mxture was tr¢atgd with 20% NHAOH
solution and concentrated. The mXtufk was purified by
aRgld 4 g, & 3EmBIfin didHidrEn@RIRRQL R dded m-
J?%*‘P“@%’é gm%%&'/%sdﬁﬁg?fotl\/% I e 00, T was added m
chioropgiksZele poig (98 TP, eqyiv.) 11 sqvers! arpal ortigns &pd ieyasylting, regsfion allowed to
stir ovemigh Thdl rdactbh rhiktubd, way) thén @8shed Miith saidrateli—aqLoubXodiBmAficarbonate (2x),
. - ( , . ( 2 56 :
brine {r%)drdél"é? %&r%ﬁ%%g‘.raélga F—@ %c%&rg%%ab% {rgler'l%r g% wl(lt’é'_élés@ solid (185 mg)
which g/agpﬁﬁydmmgiﬁqe{yrvgthgutrp@[ifﬁ;ﬂi%sy Proay < jisikely érwlhtére@qgulfomde and sulfone (LC
MS).
LRMS (APCI) (M + H)* : 440.5.

-nmet hyl -8-(tetrah

Example 44. 8-(4-Chlorobenzyl)-2-amino-4-methyl-6-phenyipyrido[2,3-dlpyrimidin-7(8H)-one (Compound
150)
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N\ Br 25 HZN N O WD 2008/ 032162 PCT/1B2007/ 002578
-63 To a m xture of the 2-am no-4-chl oro-6-net hyl
w@yeossrdsne (5.00 g, 34.8 nmol) in dichl or omet h&meB2007/002578
(240 nL.) was added bromine (1.88 nL, 36.6 nmol). The
resul ting suspension was sti?ted at room tenperature
for 1.5 hours. The m xture was diluted with
di chl oronmet hane (1.3 L) and washed.w th saturated
sodi um bi carbonate (2 x 206 rrL) ri ne (200 niL),
A eRgrated 5 to afford

97% LCI\/IS (I\/H—I) 22$1ﬂ1 H R0 MHz, CHLOROFORM d)
S ppm2.54 (s, 3 H 5°10 (s, Exanpl e 62.

5- Brono-4-chl oro-2-(2, 5-dineth

H pvrrol -1-yl)-6-nethyl pvrim di Br HBC N N1’

N C 10 CH3 A flask containing a rrix'ture of
5The onde datsbldram BremietheAPBYMENtI(tBNmMG, @B menol) Mpsglissolved in a freshly
prepar@ygh\)nomgﬂ'Hﬁ sok]ﬁ‘dﬁ%%@t@@ td @b Afldr 3 RArs2thBTEBant réidbed under reduced

p-tol uenesul fonic agjd

pross, P FDJuct REEPPIoT Rt T ORE D %ﬁm@‘@g%aﬁsgtca@maﬁﬁmg EAthexane
1:1. Liglanelewseam and, Ne%yri xt ure was heated to reflux. After

LRMSJ(EPéI?fa‘}WQﬂgi yoverni ght the sol ution was cool ed to room
ratu concentrated. The resjdue wa

HENVEY (400 VI GICHH LRSI 92 2. BRr TR B 224 B8 557 (5, 2H), 527
(bs, 21, NH23,1Zle0qs,e81). The precipitate was purified by flash
chromat ogr aphy el uting wi th hexanes/chl or of orm (0-50%
to affordthe5brorm4ch|or02(2 5d|methl
Example 4 Qrohenzyh)-4 2¢{ethyithig gingd-yl)g r| pi2oA-dIpyi
concentrated flltrate was
chromat ogr aphy eluting wt
(10-40% to afford 5-bro -(2, 5-dinethyl-
20 1 Hpyrrol-1-yl)-Geneth rilgi di ne (5.22 g, 50%.
LRVE (M + H)+: 302 1H NWR 4ocN|vHQ CHLOROFORM-d) S
ppm 2.39 (s, 6 H 2.72 (s, 3 Q0 (s, 2 H) Exanple
63. trans-4-(5-brono-2-(2,5-di -1 H pvrrol -1
-vl)-6-net hyl pyri m di n-4- ' CH3 Br

yl am no)eycigphexanol

CNNill NNH CH3 25 L xt ure of N
o165 Rl comp o i %S TN pPedtas feperbegg amel 1
in tolueyé/BYOH (A ench2 nil). &3 afded 4ald@adpaqueous sodium bicarbonate (1 mL), palladium

tetraklgérﬁﬂ&yﬂbgﬁéﬁ@?%%e W@%Lamﬁﬁﬁi@lﬂb&&@@clc{ Gatlg, 9.2 e@qu34 The reaction

mixtur 3P }‘e‘%“ﬁ’ taﬂﬂ%t%?F @%ﬁ%ﬁe’@wﬁ m&ne\agﬂ 23 B Pited with EA and
water ];ﬂil@(ésl sepa@ratee alrgenhictphbse washed wiin brine3hd Tned pea d1gSOA. Crude material (148
Iahalt € MeMrahis ERIMSLERHePRIrsitatigh.ner (400
mo 9@ n&,{\rxged\/@j@a ?1] sat ur atugd a'mmnl a V\HDJrZIOadS/ 032162
'—RMSFQ MB2A92 002578 -64 chloride (2 x) and brine, dried
(MySO4), filtered, and concentrated. The combi ned
Examé!g %@ éj?4 érﬁcyrgﬂe%zybel ﬁetjﬁl)g ('?n%fhtvfé tlfont i g( idihL h@ﬁ%&@ §%ﬁ)\[(ﬂ%ldln 7(8H)-
me), drred (MgSUOE), Tritere nd concentr at ed
one The crude product was pur|f| ed by flash
chromat ogr aphy el uting wtf.chlor nmet hanol
(0.5-3% to afford trans-4- (5-brgno-R- (2, 5-di nethyl -
H pyrrol -1-yl)-6-nmet hyl pyN~
| (1.76 g, 93%. Me. )\ P

| orof orm
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5 LCMS LRVB (M + H)y+: 379/381 'H NWR (400 Mz,

DVSO-alb) S ppm1.15 - 1.26 (m 2 H 1.46 - 1.57 (m 2
woR008/032462 1.80 (m 2 H 1.81 - 1.87 (m 2 H PCERB2067/002578

6 H 2.41 (s, 3 H 3.35- 3.45(m 1H 3.86 - 3.96

(m 1 H) 457(dJ429Hzl$f|3- 5.76

(s 2H) 6. 82(d, J=8. 34Hz, 10 Exanpl e 64.

(Farigd Y 0 .
4800 4 o L A ) o o 2 oo
dlchloupmgmap@wqg_gmeﬂg@ fqr Bhours. igprto c(gqgesgarqg_gsed Mh%fu&ther purification for

am.nofygézl\ﬁseﬂlci1 (Q)G}-?i@e%ut 12 o?zof5 N ol
-4-(5- - i met hy
LRMS#E%@'?%FE@- ftf 6- met hyl pyri ni di n-
4-yl am no) cycl ohexanol (1.45 g, 3.82 nmmol) in
Exampi€ k7 oot HMréleARyN(2HEmifd-4)ne - i '
comaLSPeLsion in oil, 459 ng, 11.5 mml). After 40
, methyl iodide was added (262 ulL, 4.21 mol)
and the mxture was stirrgg at O KW 2 hours. The ice
Sthhr for 3 hours
t hen quenched wi th net hg]ﬁ\d\ an co Centrated. The
resi due was dlssolveqkh
wi th saturated amoni'& chl
(MgSHM), filtered and concent v, The crude product
was purified by flash chrorratogy eluting with
hexanes/ met hyl tertbutyl ether (3238 to afford
%Bflgh &f%u@ dgﬁﬁétt?%ln plevuous expenment (SLI{]fone 80 mbg 0. 181 mmol) in THF (4

rans- 4- oxy exy
) wes R S inineg Sofop aloWRIES AV FAPgerat B ThoRurs. Solvent
remové® unbibrNéBuded Oftedvbie, réddne mhnjtiSmgnbetiden EA22nd( Baturdtettl) aqueous sodium

blcarb%nﬁe &to }_rémggziéﬂ‘a C%—I ?2) lp %\ﬁ%i g&%&%@ E‘é p?'ia%7\fish%crin Qv?tri brined and
dried pger 1g5Q4( ylategalmunfgedggr flash qg»@m‘@nlfsm_g %5E$@S(§L;en§ ﬂ.q;duct obtained as
yellowipoRder( 4b méfﬁ%'$4 Hz, 1 H) Exanple 65.

r aps- 4- met hoxvcvcl ohexvl ) - 6- net hyl pyrimd
LRMS‘?ﬁE&%ZZ%%“ s QP 30 WD 2008/ 032162 PCT/ | B2007/ 002578

"H NMPRSE00 9, 46 B3SO B.5piths. RHINBIZS (51 CH 7. 7A (8014 Potic.6H). 739 (.41 870
2H), 555*@ AR 248(< 3fy.di met hyl -1 H-pyrrol -

L oA L8 s S5 10 sz
3 H) 2i7pd _BRyma2Hh@ 48y 3ip® | 1d1i382 - a4 3mng H) 4.81 61, dre29Y H. A H) §.16 - 5.62 (m,
1 H) eld @, £slBang! 1 wavab § 2H)7.97 (3)1 MPSod RAL S #202, &@quifo @Hh2 (d, J=2.53
7 hours, then roomtenperature overnight. Another 0.5
Hz, 15}1 of hydroxyl am ne hydrochl ori de was added and the
solution was refluxed for another 4 hours, then
- g,qug;,cﬁd. The crude
romat ogr aphy el uting
% to afford
ohexyl ) - 6-
67 nmg, 89% . 10 LRVS (M

Sone

, brine, dried

y
wi t h chl or of or nf met hanol (0.
5- br ono- Nd- (t rans- 4- met hox
met hyl pyri m di ne- 2, 4-di am n

+ Hy+ 315/317 1H NVR (400 O d6) S ppm 1.09 -
1.20 (m 2 H 1.35- 1.46 (m 2.0 1.78 - 1.88 (m 2
H 1.96 - 2.04 (m 2 H 2.17 ( H 3.03 - 3.14 (m
1H 3.23 (s, 3 H 3.82 - 3.92 1 H 5.91

(d,J=8.34Hz,1 H 6.12 (s, 2 H &,

A mixture of 2-amino-4-chloro-6-methyl pyrimidine (1.18 g, 8.24 mmol), trans-4-
aminocyclohexanol (1.00 g, 6.60 mmol), potassium carbonate (1.82 g, 13.2 mmol), and diisopropylethyl
amine (1.44 mL, 8.24 mmol) in dimethylacetamide (20.0 mL) was heated at 160°C in a sealed tube
overnight. The reaction mixture was diluted with ethyl acetate, filtered, and the filtrate was concentrated.
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15 Exanpl e 66. (E)-ethyl

3-(2-am no-4-(trans-4-net hoxycycl ohexyl am no) - 6- et hyl
w@yeossrdbn-5-yl )acrylate CH3 ON L O'CH3 H2Ne@I/R81007/002578

OCH3 In a sealed tube a solution of

5- brono- N4- (trans- 4- net hoxyé%l ohexyl ) - 6-net hyl pyrimd

ine-2,4- 20 diamne (811 ny, 2.57 mmol) and et hyl

The re@ﬁl]é/ lNQé Ejrﬁ édsgy I‘Iﬁ%h cﬁo%éto?ﬂm))eldtﬂg Wth @ﬁl&woﬁ'm W?ar‘rgéfm)methanol (0.5-
5% OPRRIRS GiecPTBHBAgE BIGSHISPIHC 42 Sium (0) (297 .

LRMS@M257 " .r;ael ) was added, the vial was seal ed, and the

H vafRe@Sé MR, M@éo'?ﬁﬁ? E@mﬁ%lel%(%vﬂ-ﬁh Got 4 ayl% E?ﬁ??gb&n@ 3 H) 3.35 - 3.40

m xt ure was to roomtée ratur

(m, 1 Y- St &) 426 e 5o L HAG2 6 260 8.9R (0, .20 Hz, 1
hydrochloric acid, brine, dried (MSO4), filtered and

Examfii® 4 eﬂgrle %damlr;rg] £ br%Fnld% QFI\%W% dlnv@élarRME \fldlo%g IfI ash

crir orma phy <cerutrng w tih CrrororortmiTre O|
(0-10% to afford (BE)-ethyl ®Hg2-am no-4-(trans-4-
nmet hoxycycl ohexyl am no) - 6- e lgyrimdin-5-yl)acryl at
e (674 ng, 78%. LRVM5S (M + ) ¥ 335 WD 2008/ 032162
PCT/ 1 B2007/ 002578 -66 " A MHz, DMSO-d5) S ppm

1.09 - 1.20 (m 2 12£(t J:E(ﬁ Hz, 3 H 1.34 -

1.46 (m 2 H 1.79189(m 2 1.96 - 2.05 (m 2 H

2.21 (s, 3 H 3.03 - 3.12 (m 3.23 (s, 3 H 3.92

- 403 (m 1 H 4.15 (q, J=7.07:Hz, 2 H 5.96 (d,

J=15.92 Hz, 1 H) 6.31 (d, J=8.0"%z, 1 H) 6.37 (s, 2

er oa sggﬂ((r*dof (traps-f52-@minq.6- mg_thylpyr@ldgkﬁ—wﬁqn@ yclohexanol (1 .33 g, 5.98 mmol)
in chictofbith MG &Lx a1 a8ded- NBEdADSYeInam@iaepl B g, ‘b—mtehhw\bl) pVAﬂed@{.rang at room

tempe '&ﬁfrgl'op Y ',:”tﬁiéf Q) lé§>r$ H%%gcingentr% Thle reslgue was purlflgdL lg_ﬁgash chromatography

elutmgammh'afﬁqﬁr@ﬂzt\l LU m@thwdsz?@yd tftesd thetiiersonpeungdt g b, 63%).
LRMSIMEiHY:dbN3b3yl ) acryl ate (674 ng, 2.02 nmol) thi ophenol

vy g, oG o oy 344 20 % TR PUTT S0 R 1 28 e o8 avo 2.7
(s, 3 Hyrggtt y 344 (M 1, M-S e 89 & HrA AP dﬂb#ﬂ@ g, 1)H) B3 (theaB.8¢iHe.N H) 6.1 (s, -
oH) the mcrowave for 30 mnutes at 100C then in an oil

bat h at 100C overni ght. The reaction m xture was
d| I ut ed W|th rret hyI tertbutyl et her and vvashed W|th .

15 ac:ld brlne drled (I\/QBQXL) foltered and
concentrated. The conbi ne egus_layer was extracted
wi th dichl oronet hane (2 x) The Brganic |ayer was
dried (MgSO4), filtengd an @ncentrated. The crude
product was purified by flasH_chromatography el uting
wi th chl orof orm nmet hanol (Of5% to afford 2-am no-

8- (trans-4-met hoxycycl ohexy 4- met hyl pyrido[ 2, 3-d] pyr
|md|n 7(8H) -one (482 ny, 83 %, LRV (M+ H+: 289 20

1 4%ewféd tugg> ({Xﬁ%hﬁ\% 40(%8"40 r%r% ro%mﬁ'{S r@ettﬂ;pygmj_i@ 4- )}(_%-nln@cyclohexanol

(655 nmig) 227 ®6no), i-oABlylPhespRing{j298 .k 009 nnah) etByl 26rylate3 3FBuly, 13,26 mmol) and
palladﬂm"(')l) éce%?e (’73571@1) i’3rﬂ1mg.rl) tfotn@théémiﬁg (20]m9) was @%cuajted'and back-filled with
MR L NG N G e A L Ae———
residu@pwas poffied By itdspvhiomatbgraphy Siding etk chi2dfoBhiz N ddndBonia tridhethanol (0.5-5%)
to afford tfé t%%pound (364 mg, 52%).

LRMS (M + H)*: 321

'H NMR (400 MHz, DMSO-d6) d ppm 1.13 - 1.22 (m, 2 H) 1.24 (t, J=7.07 Hz, 3 H) 1.34 - 1.45 (m, 2 H)
1.80 (m, 4 H) 2.21 (s, 3 H) 3.34 - 3.41 (m, 1 H) 3.90 - 4.01 (m, 1 H) 4.15 (q, J=7.07 Hz, 2 H) 4.52 (d,
J=4.55 Hz, 1 H) 5.95 (d, J=15.92 Hz, 1 H) 6.27 (d, J=8.08 Hz, 1 H) 6.37 (s, 2 H) 7.58 (d, J=15.92 Hz, 1 H)



10

15

20

25

WD 2008/ 032162 PCT/ |1 B2007/ 002578 -67 To a sol ution of
2-am no- 8- (trans-4-net hoxycycl ohexyl ) -4- net hyl pyri do[ 2
wQ 3s0dopaast mi di n- 7(8H) -one (482 ng, 0.1.67 nmMoPJT/IBR007/002578
di met hyl f ormam de (15 nL) was added N bronosucci ni m de
(300 ng, 1.69 mol). After'?ﬁ‘lrring for 1 hour at
roomtenperature the solution was diluted with
nmet hyl tert butyl ether and washed with 50% sodi um
carbonate 2 x) and brlne The conblned aoueous | a ers
Exam St (Eanscd-h Iehaxy)-d-methylow
(Co @!@ i3ps were dried (I\/gSO4) flltered and concentrat ed.
The solids were triturated with diethyl ether to

afford

2- am no- 6- br ono- 8- (trans- 4- hoxycycl ohexyl ) - 4- net hyl
pyrido[ 2, 3- d] pyrimdin-7(@ (594 nmg, 97% . LRMS
(M+ H+: 367/369 1H NVR (H0Q DMSO-d6) S ppm 1. 15

- 1.26 (m 2 H 1.49 - eNSgN(mN2"®) 2. 06 - 2.15 (m 2

H 2.49 10 (s, 3 H 2.61 - 2. (m 2 H 3.17 - 3.26

(m 1 H 3.27 (s, 3 H 515 - 7 (m 1H 7.26 (s, 2

H 8.34 (s, 1 H) Exanple 69. ™

2- Ani no- 8- (trans- 4- net hoxycycl ditexyp- 6- (6- net hoxvpyrid

| Ao 31 Kbiltidh Gﬁi‘té')%hm’@l(ﬁigﬁ%oa (tr&i"spﬂﬁydmx Elot?e& Sthin8P & methylpyrimidin-5-

yl)acryﬁaé ?) und %%%) g\mf)da dlm[\etrkylac(:)et%e was added 1'% Elazblcyclc% S:Hﬁmdec 5-ene

(544 2, 2 mmOBidﬂpmbyaaoeassamser&bmt@tideo(xwy-cﬂktlf‘n 86dyuiL), 384 metohy [The resulting

soluttoﬂyﬁasdqa[agteéa at dﬂs@‘ﬂ b eflight Maﬁ"goné’é?ﬁat@Z S e rékickti Wﬁ@lplmﬁed by flash
i neboraoni c acid

nol )
crvomgogranty AL AN HIOSBAER G MhagTadady iR Gi5iry)s. The povct was then
triturated @ Ci 2hibrofolroshexdini o dfofd thie titletchorguat (iERengr0%). (3 N,

LrvsdRdasseds by bubbling with argon). The vial was capped
q %qﬁ)eated in the mcrowave for 30 m nutes at

H NMﬂ1(é°Q Mbzt PMEO9E)d epre 1ids 138 hBenth hPed ARt b? db94 (m, 2 H) 2.45
(s, 3 Hyraomuet 2\WAS.4p U IBLS7i (@0l 1 Ibly 415D &g v=4.2e6 HemaHPH 0@ pHE1 ¢hut HNE13 (d, J=9.60
n (0-5% . The fractions

Hz 1 M’-}&;G% %Péﬁ‘ré’ ‘(’j_eggslts?%dptl} oduct were concentrated and
the solids were triturated with nmethyltertbutyl ether

Examppl® 52 4- Aio-8-basthd8-{tfmé-U e xydyckihexyl)-4-methyipyrido[2,3-dlpyrimidin-7(8H)-one
met hoxycycl ohexyl ) - 6- (6- met hoxypyri di n-3-yl ) -4-nethyl p
yrido[ 2, 3-d] pyri mdin-7(8H)- one(33rrg 40%9 . LRVMS (M

+ H+: 396 1H NI\/R(4OOI\/Hz OoS)Sppml 16- 1.28
(m2H)152-162m m 2.17 (m 2 H)

2.55 (s, 3 H 2.72 - H)326(s 3 H 3.30

-333(m1|—|)388(32N 5,63 (m 1 H)

6.84 (d, J=8.59 Hz, 7.17 ,.2H)798(s 1 H)

8.00 (dd, J=8.59, 253Hzl .42 (d, J=2.53 Hz, 1

H) 30 Exanple 70. Potassium 1

H pryazol e-5-trifl uoroborate V\@ 008/ 032162

PCT/ 1 B2007/ 002578 -68 N H ,N HO.B OH F3BK A

mTRtaugodutien o 2-pmisp P yrenset-Bydrsyeyripkexytf-amethyipyridety, 3-dlpgimidin-7(8H)-one
(115 rﬁ§[0¢.a1gaﬁd1090rt aRsEtiydrigfhidegen il)uwdd skied (N26rdmbgLccidimide (75 mg, 0.42

mmol)rmBle} {irﬂ for 1%Ehr azflrr]gclrré ! errat 2the so}utl\/\rlwa\%ass E:énrcztrar%%te%t The residue was
Foom t enpqe F X ur

ature over ni
slurriegy fineethenaid fiteseds spid, angh ey filategiaass canasaraledl andepuriied by flash

chronﬁ]oértaHﬁ)ﬁ‘elt\!ﬁﬁ vhﬁ%hl@ﬂ)fdrﬁﬂwgfﬁnioﬂlaarn meihand?33.513%).f @bmBined solids to afford
in a solution. The sol ution was

thet'“&B?fp%od'"%ﬁggwgn%JHt rated. The solids were slurried in

LRMS (M + H)*: 353/355

'H NMR (400 MHz, DMSO-aB) d ppm 1.21 - 1.32 (m, 2 H) 1.43 - 1.53 (m, 2 H) 1.86 - 1.96 (m, 2 H) 2.48
(s, 3H) 2.59 - 2.71 (m, 2 H) 3.46 - 3.57 (m, 1 H) 4.62 (d, J=3.03 Hz, 1 H) 5.08 - 5.76 (m, 1 H) 7.26 (s, 2 H)
8.34 (s, 1 H)
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hot acetone, filtered, and the filtrate was
concentrated to afford potassium 1
woR@spaaet e-5-trifluoroborate (234 ng, 100% . PEREBROO002578
71.
2- Ani no- 8- ((trans) 4- hydr oxy¥/cl ohexyl ) - 4- met hyl - 6- (1
H pyrazol - 3-yl ) pvrido[ 2. 3-dl pyrimdin- 7(8H)-one

OnGH A

Exam

el S Er PR Paedr oxycycl ohexyl ) - 4- net h
yI pyrl do[ 2, 3- d] pyrim d| n- 7(8H) one @QHk00 ng, O0.283
nmol ), potassium 1H pryaélgl e- 5- L Niflaior oborate (98.5
my, 0.566 nmol), and triethyl anine (197 ulL, 1.42
nmol ) in ethanol (30INL ed with argon.
PdCl 2(dppf)|:1 w CH2Cl 4 the vial was
seal ed and the nixtte® il ed with argon again,
then heated in the 15 mcrewaye for 30 m nutes at
100C, then 60 m nutes at 1 The reaction m xture
was concentrated and purifired by flash chromat ography
eluting with 1:1 ethyl acet@te:chloroformi 7 N ammoni a

i ﬂ fIBE ddARRIn 25:291 -6 %mo-Et'(ﬁarfs[@Hle'di?é/clﬁﬁH}?l?—hiﬁieﬂglpWH%[Z 3-d]pyrimidin-
were co onc rat e
7(8H)-5 <1é§m9vé§9§ el P SR pI e B SE MOHT GRSty 5-pyriaine

boronit¢ aecidf{F2omgd, 0.34 mmol) was evacuated and back-filled with nitrogen (2 x). A solution of 5:1

dimethgiRAThd? wgfe( (t if ﬁ‘iﬂ)s\)/as"’deUIgé QREB/ G)6h QJ?QEY!L D th@n RB&daMb theSrab followed by

bls(trlpﬁﬂmlpgg%uneé %ﬁ% 'M"{P"Pﬁ _‘10 %:gﬂ_o OHS RW?Q')( Eﬁ'g)f% wag :f)'ltzted with a cold
finger, [BVEDa®B )an® bapifilled 2vth-nittog&®d (I k) thén kbatdd 4100°CL fB3 KrmTh mixture was

cooled'_&/e tgﬂp d‘([)ute]d \3& rﬁnmzangl e{_ruj c?nlo%ﬁ)rm(ﬂi'en fﬁer@& th?ouz;l?i a gla7ss %éer(ﬂﬁ%r to filter out

pallad|5r_n he flyatpéyv%srﬁon@npﬁte%a th(egesqye'_was p}urlﬁ_qg by f-yasQ@hleatography eluting
with cHidrofdrnB2N @mmahialif) m8tha3dbl (05-694) tbiafickd tHa fitlé campbuhd (BE)Z PP €
LRMSM l'$ Ggs Bromo-2- (2, 5-dinethyl -1 H pyrrol -1

d‘?& 6- rret h érl m di n-4-yl ) hydrazi ne WO 2008/ 032162
'H NMB quﬂE)(PN%M 78Ppm 83 4 (nGra3H)B)-45 NI-RP (M 24! -89CHR981E, 2 H) 2.55
(s, 3 HR2TD CRBRAW 2 M) 348 -V@?O(addEH_J 3.82- 3|.91 (m, 3 H) 4.61 (d, J=4.29 Hz, 1 H) 5.16 - 5.62
r - - ol 21-yL )s 6r
(m, 1 ﬁ)egﬁﬁ”("&% 885'1—:9 PHf '.1éééngjH)Té.Bg#héh)%a%(dﬁychPézzi %)éo Bz, 1 H) 8.42 (q,
J=2.53 H, 57*)m 18 1 mml ) hunig's base 95.74 m, 32. 9
mml) and di net hyacet am de (24 rr1) at RT. After

Examp]e &I bl%gc?ll Inl4|1 Erp?aﬁwlrg Fme%wﬁrcﬁ)bs]; (I(E anlr%‘ly uran é#l)me%%@gcxngoﬁg Q_Eyrimidin-

_(_ﬂ)_pi@ssure to dryness and the residue was trituarated
with 1:1 ethyl acetate: nethgmol to obtain the desired
product as a white solid weifhted 2820 ng . The
nmot her |iquor was purifi edbe|co\I‘ mm chr omat ogr aphy
eluted with 30% Et OAC*@@?A&M an additi onal
bat ch of the desired product. Bth ots were conbi ned
to give the titled conpound a white solid weighted
3620ng 74% 10 1H NMR (400 Mdzy/ MeCOD) 8 ppm 2.30 (s, 6
H 2.51 (s, 3 H 579 (s, 2 H Exanple 73.
5T@aonistu- ¢f26-Foupremetw-2-imethylihiolpglido[2,3-d]pyrimidin-7(8H)-one (900 mg, 3.15
mmol) and buﬁorﬂ%éw mléh arwui:&nl(glmné 346/ ] i MK Was’ed@BA BECO, (1.13g, 3.46

mmol). ger stirred at 70 °C for ar|1\c|i the mlxture was quenched with water and extracted with #butyl

ethyl ether (4 times) and concentrated. The crude mixture was purified by flash chromatography, using 0-
2% MeOH/CHCI;, to give the title compound (715 mg, 61%).
LRMS: 370, 372 (M+H)".
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To a flask was added 1-(5-brono-2-(2,5-dinethyl -
H pyrrol -1 -yl)-6-nethyl pyrimdin-4-yl)hydrazine 15

w@ 1@8m08p16D. 34 mmol ) 1, 4-di bronobut ane (0. 04 ni PCOIERH07/002578
nmmol ) hunig's base (0.18 m, 1.01 mml) and DMAC (1.0
m) at RT. After heating at®%00C over night, the
reaction n1xture mas cooled to RT. and diluted with

"H NME ﬁ??w(u% E be g 5§f§ ﬁw&‘é’?gae n(glié,lott ey eéiwa@gsm? 3.72-3.83 (2H, m),

red
3.66 (it égslfr%59 ‘ﬂ@é Herag@ﬂ t% %g"r' a2 468 Cag). 962 (3 B 1-BY206(\ihm). 1.71-
1.85 (HIrpmat ogr aphy eluted with 30% EtOAc: hex to give the
titled compound wei ghted 76nmg 64% 20 1H NVR (400 MHz,
I\/b(D) 8ppg1178(ddd J695 341 328Hz 4H)

(Com qs?ndg’ggﬂ) 25 Exanple 74.

r ono- 2- (2, 5-di nmet hvl - pvrrol -1-yl)-6-nmethyl pyr
imdin-4-yl)-N(pvrrolidin-{-yl)acrylamde CH3 CH3
Br\ NNNO CH3 UW ONPCT/ | B2007/ 002578
-70 To a reaction. sol uU{Q ¢

5brorr02(25d|rrethy-|N N
H pyrrol -1-yl) - 6- mathyl N-(pyrr:olldln 1-

yl) pyri m din-4-am ne (3. 14q, 7 mmol ) in anhyrous
net hyl ene chloride (120 m) an¥ hunig's base (4.68

nk)) gglﬁt @ﬂ%gqugwlo%M %{E@B%%I&Huh/%] m%fhylaﬂﬁ-f wrla%[b BC@Hdﬂﬂd €7-one (371 mg,

1.20 "H?‘Qf)pW“MB (4 mLwas added GUCN {48p mgn@S%[nn‘Rl) TT’F%FF“XB‘[? WaAsrfealed and heated
at 220t°0 €or36 &fir i usﬁH’g rﬁibr&ﬁt&”eﬂrr%noﬁ: oTHeatiktu@tived puiirde into'teiele asdifiltered to give a

solid. Q‘ E?ciugcr)e q%n E%&%Aj\yﬁ t%ﬁ/ ﬁh%{fe{hgrd(tsk?%eg‘)zgr%d%ﬂh Qmorated The

acet a
combmeqaotcuwiﬁwdmtlow flghh euoBateraphy, YeiO0o 3%IMRPHIOIIEHo RivRthe title
compcm@@wh? 76B0- d6) 8 ppm1.72 -1.77 (m 4 H) 2.28 (s,
SsE)M O(s 3H 3.17 - 3.20 (m 4 H 5.79 (d,
LAMS;52561(M18)"1y, 5.85 (s, 2 H 6.30 (dd, J=17.18, 2.02

'H NMAA400MHg, mnsmoq)@gﬁe (1H.14). 7107 (Bhtahg =@1#B Hz), 5.68-5.85 (1H, m), 2.90-3.11 (2H,
m), 2. ?zé 28 éHD‘n}T‘?tab)(z'onmh‘rer B2h 8b (1H m).

8- (pvrrolidin-I
-yl)pyrldo[23dlpvr|md|n 7(8Mone CH3 CHSN\ NN
N v h-44me 6 athym

N-(5 brorm2(25d|msthyl 1H-pyrro| 1y|) 6msthy|pyr

imdin-4- yl)-N(pyrroli éép 1- yI)a%rl\él am de (2. g,

4.95mmol ) silver carbonatge3(2. 734, 9289 mmol ) and

anhydrous THE (100m ).y tion suspensi on was

bubbl ed in nitrogen for/||\2 and then added the

pal | adi um 15 tetrakidN e™- (WriBhenyl phosphi ne) (286

ng, 0.25 nmol). After stirrj at 700C oil bath for

3h, the reaction m'xture cooled to R T. and

dlluted ith 20 of ne. After stirrin

f dyflagk W%f%‘afgfw“f %%(EFPS@H'Z (84 3 %! 2Rgmg! %"f’gi’@&' PH'F% (s mg. 0.180
mmol)aTe isiviege quiaidd 1,Fupxask@2 whsandatisuptbpyiethilamink y0.84mkbt 48 mmol) via

syrungg—réeArjnﬂg @rbﬁ%n)ﬂ%; gycloﬁlglglaz{ rﬂgtﬁ)g BHHQﬁdo‘Pi ﬁgﬁ&rﬁmblﬁy%rne\(@l% mg, 1.20 mmol)

ot assi um
was inraduset anetheresuitiag wriow sefution grae &Rrefulx 9937 $R NHrRgRAIJO min. TMS-
acetylpie8.50 fri, 3.6 Frendl)@d iiengdédasd sjtegenarsi thelfeisiiliirebldey seloionwas stirred at

on 1 t ' %Lt
70°C (hrl%n'g(%lf [ \ﬁgshgmg\u%% ljéi' rgcﬂjtcgﬂ d‘g E@é% i 08@%15@'% *d)gieby flash
chronmrapmlgppﬁglu@q_g wm’QC s t@p@ S%qu nggIC éoaftpr e titlegyoduct (322
mg)(S 3H)332-339(m4H)586 (82 6.72 (d,
LRMS: 5 1 8.15 (d, J=9.60 Hz, 1 H) Exanple 76.
S2 o4msth|--pvrrolld|nl
H NMR; (409 MHOPMSG-ab) $06 (1hi e 13T (2B4H5) B:A&-5.97%1H, m), 2.92-3.13 (2H, m), 2.49 (3H,
s), 2.09-2.23 (2H, m), 1.86-1.97 (1H, m), 1.63-1.81 (1H, m), 0.22 (9H, s).
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| luted with
meoH{hich 596 145 (e cPREF {fipe.

CH3 N\ \' H2ZNNNO v To a mcrowave vial was added
2-(2,5-dinethyl -1
woRe@gn0s1b2 1-yl ) - 4-met hyl - 8- (pyrrolidin-1 - PCT/IB2007/002578
yl)pyrido[2,3,d]pyrimdin-7(8H) -one (530 ng, 1.64
nmmol ) hydr oxam ne hydrochl or e (1.14 g, 16.4 mmol)
et hanol (20nl) and water (2.92 nl). The vial was
ExamS&8R 8hnafils - gidolirsieletny AR yIpMHabB3- doyAmidinRs AecHe { € Gfipound 270)
30 m xture was concentrateq _to drynéss under reduced
pressure and the resulti ngCrHesi due s purified by WO
2008/ 032162 PCT/1B2007/0
chr omat ogr aphy el ut ed vvin; NH3 in McOH CHCI 3 to
give the desired produthi” wai gh'edO 296 ng 74% LRMS (M
+ H+: 246.1 'H NWR (400 Mz, O-d6) 5 ppm 1.90 -
2.00((m 4 H 2.47 (s, 3 H X - 3.24 (m 4 H 6.20
(d, 5J=9.60 Hz, 1 H 7.21 (br. s., 2 H 7.84 (d,
J ¥9 a6rradzsolutiont-§f 2axanep-eycipButyl-4-methyl-6-(2-(trimethyisilyl)ethynyl)pyrido[2,3-
rimficiAT{ER9-0Re DS 3; GtasBarhAI) in ROVl Wels Baded Xba®Y(5d ABJ 2363 mmol) and
pyris dﬁgw?m s 09 8H) - gne. ) mdanl 7 'MON N N [IQp(E0 Al )
the mlgﬁrgﬂ\@ﬁ §‘|rfﬁq fgfs h. LC-MS indicated complete conversion. Solvent was evaporated and the

residu@ wastpurifiedibynfasingtirerBatpyraphy) usihigrGHIGIY tongivei tokofite c8mpldupyt (8 1mac 99%).

LRMS!QSB“/@I'-T%‘.‘ one (22.0 ng, 10 0.09 mmol) in anhydrous DM
. gl.dm and CCl4 (1.0_m ) was added twoQ dro(gs of
H NME (308 MEZ\HDC 17 HileSlap- 78-RF (Thar) e 2% @H )i i)' @H. sk 304-3.25 (2H, m),
2.56 (3H) ), 3.2642419 (2H) nt) ' L98-B AT (1HOM), ML 78 LI1e(IH,IMA (0. 08 nl) was

added. After stirring for 1.5 h at RT., the reaction
m xture was concentrated under reduced pressure and
Example, 28. {42 AminerBrisopropyidgnethyl £-oxor7.Bdihydropyridel2 Brdigyrimidin-6-yl)-1H-1,2,3-
triazola W) el iistiaAbaeblet €ompuhd 268 % 7N NH3 in McOH: CHCL3 to

give the titled conpound 13.0 ”Qac,45% product wei ght ed

2N

25 ng 45% 15 LCVs (APClI +) 324.0 NVR (400 MHz,

MeOD) 8 ppm2.02 - 2.14 (m 4 57 (s, 3 H 3.32 -

3.38(m 4 H 8.36 (s, 1 H Ex | 881,

2- Am no- 4- et hyl -6- (1 H pyrazol - vl )-8-(pvrrolidin-|

-yl)pyrido[ 2, 3-dl pvrimdin-7(8H) -/one (Conpound 193)

CH3'NN N H2N NN ON @Q To affMask was added a

2- ani no- 6- br omo- 4- met hyll - 8~ pyrreli din- 1

-yl ) pyrido[ 2, 3-d] pyrﬂﬁaﬁ n-7(8H)" one( 21.0 ny, 0.06

mol ), tert-butyl NZ N

4-(4,4,5,5-tet rarrek{?’ﬁyl -1, 3)|2- d?oxabor ol an-2-yl)-1

H pyrazol e-1 - car boxyl aat(ﬁ)\te@a. 9ng, 0.07 mmol)

pot assi um carbonate (25.6 ng, 0.19 mmol) in DVAC( 1.20

mRyamingzeeethyngl-8risparypyl-Fethyipwidel2shdlpy rigtidit- &8 (fhened@ & 631 mmol) and
azadorgaéhyabibmylmsainﬁwe &egtﬁyg@.ge N&;qmga g@ggum}u :i%nTQ1 t-b@owtagmi ). To this was

m xfure was a (4. . ,

acded 3R At RS SElen 00 BT RS is8 e L py Top micure was
concentiatgduarg ditedovihce mbr waterd Tikrl erixture (as esgppated and dhegprganic phase was

washel N@th BtaH dndNapPsibdl URia¥R enrBibtbdraSty dYnd RSRANS 8kr SHBRYA, using 0-5%
toméor le: 0.1% acetic acid in

é ﬁ‘k)ound wei ghted 2.5ng 'H
LRMSNVR (W4B0. MHz, MeQD): 2.07 - 2.18 (m 4 H 2.66 (s, 3

'H NMA) (480 Bz DMsE8ef %7 AHH), 86 BH ), 728 dH, Br.28, .88¢2H, $05.88 (1H, br. s.),
3.10-3.29 (4H, m), 2.60 (3H, s), 1.55 (6H, d, J = 6.82 Hz), 1.05 (3H, t, J = 6.95 Hz), 0.99 (3H, 1, J = 6.95
Hz).

Example 59. 2-Amino-8-isopropyl-4-methyl-6-(1H-1,2,3-triazol-4-yl)pyrido[2,3-dlpyrimidin-7(8 H)-one
{Compound 264)
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WO 2008/ 032162 PCT/ | B2007/ 002578 -72 Exanple 79.
Tert-butyl -4-(2-am no-4-net hyl -7-o0xo0-8-(pvrrolidin-|
WO 9008032182 di hydr opyri do[ 2, 3-dl pvri m di n- 6- yl)PQT/1B2007/002578
H pvrazol e- 1- car boxyl at e (Con£ound 192) HBC CH3 O ~-O
CH3 CHB NNNL | H2N NN P& 5 This titled conpound
was obtained fromthe reaction that produced -exanple
78, weighted 3.1 ng. 1H NWVR (400 Mz, MeOD): 1.58 (s,
9 H 2.00- 2.05(m 4 H o457 (s 3.27 - 3.34
(m 4 H) 8.07 (s, 1 H 81
Exanpl e 80. NT
8- Cycl opentyl -6-[ 1- ( 2- hyﬂi\r t hyl - propel ) -1
H pyrazol - 4- el | - 4- methl1 - X mebhylQul f anyl -
8H pyrido[ 2, 3-dl pvrim din- 7+ ~N \ N N~ .OH
SH-N | N O H3C cH3 CH3 10™fo the sol ution of
8TEYC kapnt of| ade-amind s isaprdpgit H bty 7t 6x6Y7|8-dihydiopyridof2,3- dlpyrimidin-6-yl)-

1H-1 %I%X%??S-gll)ﬁr}éir%?f %j?efhﬁlﬁggﬁétgﬁs‘%ﬂégo% Eﬁér{ogﬁldlgéﬁﬂ ZO'Q H\‘E) \Lélsoa%ded aqueous
NaOHZ 1.0 -Mbi G4 tlyl 025« mmegh éand theprgagtipn mixtyre wag gtirred affi§ °C for 2 day. There is
about P0% SRS BERATTMS  (Stem WAL evhpbiEte@tand )thé!MébRiue was purified by flash

ni trogen.. Th e L on I re was.stirred at room
ervomplpyn i Sip WS (T € gl Phia
LRMSr288dMiHdY. mi xt ure was heated to 100 C for 30 min. 15
"H NMBQEBD 1R BE0-YE) B.50Q1 RS 5.)| 8.39\B181, 6085, 7% esh heal) £187-6.68 (1H, m), 2.59
1 h?khr"[e stg_aé %p?) mat eri al was gone. The reaction
(3H, shyil R dvies % ftioned in EA brine. EA | ayer was
dried and concentrated. It was further purified by

Examﬁ@é@@W@@Md&l&o@mm-ﬁgh@neth - (BraNdrd R Eah-4 WS ridof2,3-
obtalned at_yield o 6 ZWGJTI(Z_Z%L(‘ES_%H‘S&%—L_ T

dipyrirpigingd (SeAliene (SOMPPRRSERA d) 8 ppm 8.19 (1 H, s) 7.77 (2 H,
d, J=20.72 Hz) 7.48 (1 I—EHt) 5. 7N 28 5.96 (1 H m
3.92 (2 H s) 2.54 (3 HT|s 2.48 (3 H d, J=1.26 Hz)
2.21 (2 H s) 1.91 (2 R H s) 1.52(2 H
s) 1.01 (6 H, s) Exa@l\e§ :

2- Ami no- 6- ( 6- met hoxyNOYyrNdi W 3=9l ) - 4-nmet hyl - 8-pvrrolid
i n-3-vl-8H pyrido[ 2, 3-dl pvrjig di n-7- one (Conpound
247) 25 WD 2008/ 032162 PCTf | B2007/ 002578 -73 CH3 |
OCH3 N1 \' \' N H2N-' N H

A mixture of 2-amino-6-(2-methoxypyrimidin-5-yl)-4-methyl-8-(tetrahydro-2H-pyran-4-yl)pyrido-
[2,3-d]pyrimidin-7(8H)-one (42.2 mg, 0.115 mmol), TMSI (0.10 mL, 0.70 mmol), and dry acetonitrile (2.3
mL) was heated at 82 °C for 1 h. After being cooled to room temperature, the mixture was treated with
20% NH4OH solution and concentrated. The mixture was purified by analytical group (HPLC) to give the
title compound (12 mg, 30%).

LRMS: 355 (M+H)".
1H NMR (400 MHz, DMSO-d6) 8.63 (2H, br. s.) 8.10 (1H, s) 7.23 (2H, br. s.) 5.54-5.84 (1H, m) 3.99 (2H,
dd, J=11.12, 3.79 Hz) 3.36-3.53 (3H, m) 2.83-3.06 (2H, m) 2.56 (3H, s) 1.46 (2H, d, J = 9.85 Hz).

Example 61. 5-Bromo-4-chloro-6-methylpyrimidin-2-amine

CHa

/t Z

H.NT Nl
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The TFA (0.56 m, 10 eq.) was added into the solution
of 3-[2- Am no- 6- ( 6- net hoxy-pyridin-3-yl)-4

WOreiospB2162 oxo- 7H- pyri do[ 2, 3-d] pyri m di n- 8-yl | - pgT/IB20074102578
ne-1-carboxylic acid tert- buééll ester (328 ng, 0.725
mml) in 2 m dichloronethang”at room tenperature. The
reaction mxture was stirred at roomb5 tenperature

0Y§ ra%gwe of O dnfRss- bm&oséaﬁem PRHnRdife & g‘ Bes ﬁmo\sem&.cmommemane
was renoved The resi due was art It one

(240 L HAIPE SFOB LS8 The S gl TR S tHSRiion wes stired at room
tempecatuie dort 1.8thedrst hebtigture wisedituted| with diompromattiarses (128 $phndl washed with

satura %Zdl%g g%g?a(g }Q )?édél)mlﬁ %me?’é&) %Q) éﬁe%ﬂha%@d%e@%qg concentrated
to affor_q 5- gr))mg 4@!0(016 meﬁxuaynmjdug2-?2nnei7 g@ 97f/@ HZ) 7.39 (2 H,

LCMSlm+HBS 233 6. 87 (1 H, d, J=8.59 Hz) 6.23 - 6.43 (1 H m
1H~M33&§°W "egTck g iz b %43 237 (2 1
Exanpl e 82.

Examﬁe 63, - 8@l 4-dhkd-2{ 4, Eidinetyih D1-perdkAlyl)-sindtfidyRhaPXY - Pyr i d
In-3-yl)-4-nmethyl -8H pyrido| 2, 3- pyrimdin-/-one
(Conpound 248) CH3 | OCHS N5qu U NHNNNO 6N
15 H3C To the solution,

2- Am no- 6- ( 6- net hoxy- pyrfdln ) 4-met hyl - 8-pyrrolid

i n-3-yl-8H pyrido[ 2,3 d] mvdlnCF one (100 ng, O0.284

mmol) in 5mM DW were a acetic acid (17 ng, 1.0

eq.), HATU (108 ny, 1.0 eq.9Hs and TEA (0.04 m, 1.0

eq.). The reaction m xture was stirred at room

tenperature overnight. The reaction mxture

parfiask cemanng A 'EN"ISrqf rFebromerd- °EA'°r%W%‘PY‘%‘§"%%H@H‘%(P% mmol), 2, 5-
hexan&dicHeU 511 § mLasho mdoh), Aidch-tdledbsuifdic adidi (83D @§,di.74 mmol) in toluene (100 mL)

was fiﬁ%’] %gl%ragn%}]ark ?%ﬁ:&ﬁlﬁ%%ﬂ(ﬁ %ﬁr&s&ﬂ Fugﬁge )W%Eﬂg ‘N?Q hQMed to reflux. After

refluxing, avernight éhe(:g.ﬂbﬁlggl N@s (cgqlechg) rogm mperalue) andu@mgantrgtgg j@)e residue was
slumeé ESﬁéxa]:é'!; Nﬂ@eé 400 dHtratMze- ddhgentrated. mT&e‘kﬁedip]tatH wzfs) purified by flash -

chromﬁto%ra%ly GH% g é’ %9ex’ane(-|)p7c£n% % m'(_ﬁa SBL ) % aéfgrd tp1e m() 41 o] r;?—(2 5-dimethyl-
1H-pyrRol-4 H1)-6- rBetBﬂpy(rlgnqme ﬁ)6029625%) 2. Bre (:qncpptrqtgd fitraig wa32 parified by flash
chrombtdgra é‘llutlnﬂ')wng HeRarresZhlgrdfokr J1’('3-40"91) oXaHeRl @br%r':310-4-chloro-2-(27 5-dimethyl-

1H- pyrrtg)z(yf;zzrggtﬁ}l %ﬂ(&f% ?%%[éoagy g%zf?’ﬁ: ohexyl ) - 4- met hyl -

LRMSj(Mi+t8=:802 ar boxyl ate WD 2008/ 032162 PCT/1B2007/ 002578
"H NMR{(“od W3z, QHNO'RO%OQM -8) 5 ppin 28R s, 1. 79 :ﬂu)g'bo (éz H
m crowave vial was charged wth l\/b(éo)
nol ), Herrmann's palladacycle (23 ny, O 025 nnDI)
Examplé 63. 1Biny-3 Bhd-2(25- thyl-1 8¢ ))6-methylpyrimidin-4-ylamino)cyclohexanol
2- am no- 6- br ono- 8- (trans- 4- hy |_gxycycl ohexyl) 5
4- met hyl pyri do[ 2, 3-d] pyri m di ( H) one (353 ng, 1.0
mol ), DMF (5 nL) and pyganal . DBU (412 m,
3.0 mmvol ) was added, fo@é\@& rap| d sealing of the

vial under air. The viak”wis thenNHeated to 120 C by

m crowave irradiation fo 0 mn s. After cooling,

the reaction mxture was sl i =m th water and

filtered. The precipitate was was€d with et her and

dried to afford 253 ng of butyl 23gm no-8-(trans-4-

hyd roxycycl ohexyl) - 4-net hyl - 7- oxo-7, 8-d i hyd
ropyrido[2,3-d]pyrimidi ne-6-carboxylate. 10 LRMS (M

+ AH)mtixtu@7 Sof ' I5-binivie -4{-&ddio-H2, 5-dIDMBOI- t-pyribl-pyNR6 Bndid/Idytimidine  (1.50 g,

499m§>l¥ i.;h 'jzamuio g%ohgexgél F\)ﬁg'ocﬁ% dé‘;rp 13’ ED % ﬁ’%"fl) énd4 ?us&é?opéethyl amine
(2.61 5. Q—,Qm'pg in gmmylgce@ym?es(%f) rph) vgasg}gateg at 16q_57 iya fgaqu tube overnight.

The reaction mixture was diluted with methyltertbutyl ether (400 mL), washed with saturated ammonia
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J=6.69 Hz, 2 H 4.61 (d, J=4.55 Hz, 1 H 7.51 (s, 2 H)
8.31 (s, 1 H) 15 Exanple 84.
W@ 20hsi0smeB- (t r ans- 4- hydr oxycycl ohexyl ) - 4- met hyPETIRRA@H002578
, 8-di hydr opyri do[ 2, 3-dl pyri m di ne- 6-carboxylic acid
CH3 0 NOH | HEONNNO Of*A 1 Msolution of LiCH
in H2O (0.81 L, 0.81 mmmol) was added to a suspension
chlonc%f( %JLXJ brﬁeaﬁngggM SO4 Iflltﬁred 7!5d c&ncentrﬁecr The comblned agueous layers were

extracregwrh. SRR B e M e (MR terep OApipeaniptpd. The orude
produét.waS piTiel by flai’sh_EhEn{a%gFabhy @inihg MaRchib@forrh/methhdl €.5-3%ptotafford trans-4-

e oroffgieegien T o o Rne BB Sl o Plantt (1 Y6 6900
LCMS%(MNE\B)S@M% ed and concentrated by rotary
'H NW@@@M@&'WSG)%%S ¢4ls 01,25 (re] 204) 1.46 - 1.57 (m, 2H) 1.74 - 1.80 (m, 2 H) 1.81 -

167 (oS VLR s OB) P 2 5o ap oyt el TS Sl D - zo e 1

5.76 (&, RV 6(ai(e; JB.34 H3HGH)25 ' H NVR (400 MHz, DVBO- d6) 5 ppm
1.15 - 1.36 (m 3H) 1.57(d J=11.12 Hz, 2 H) 1.56

-am.@ 792(d J—8.59 Hz, 1 H) 7:89(d, J=2 78 Mo, 1 H)
8.68 (s, 1 H 14.14 (br. s., 1 H WD 2008/ 032162
PCT/ | B2007/ 002578 -75 Exanpl e 85.

2- Ami no- 8- (trans- 4- hydroxycvc‘F"&hexyI) 4- et hyl - 7- oxo- N
-1 Hpyrazol - 5v178 m

di hydropyri do[ 2, 3-dI p |Ine-|6- car boxam de ( Conpound

251) CH3 O HN N~ NN\/ EDO—| HATU (105 nyg,

0.28 nmol ) was added to m Xt ur @

2-am no- 8- (trans-4- hydr oxy@Hal @ I) 4- 5

nmet hyl - 7- oxo- 7, 8- di hydr opyri do[R._2* d] pyri m di ne-6-carb

oxylic acid (80 ng, 0.25 nmol), (2.5 mM-) and TEA

(38uL, 0.28 mmol ). After 5 min. da-s@ ution of 1

H pyrazol -5-amne (46 ng, 0.55 nmol) in DMF (0.55 nl)

was added. After 19 hours the m xture was diluted with

Wattoed cdotei Q0. olut@@t Itiahsigecbrorhe p-(2]6-aimetreyt 1 H-pyviwi-&-y)vé ineathylpyrimidin-

4- ylamlnoécéycfi H%(%m%l& E?gsﬂzteﬁhgl H&F‘ahgd‘l?m%?% %5 @ag\@(?deg sodium hydride (60%

recl Sus
dispergiofriineili 29 8. Dhvmaed- %@rmqnutaﬁdn%ﬁ@éﬁﬁ MEE @edwzsz UL, 4.21 mmo)

and thelinfduye RYAEPledlat 01T fop 2 abiirer dhe iceBaffowasl@moved and continued to stir for 3

hoursﬁpefquugﬂ%]eé g\m{ d r%éy C l er?ceXter%dA 'g%t %f !iu ‘gésl\ll'v(]!% in ethyl acetate and

washmlmmt%am@@la@lorge%x) brm_qqﬁgac{ (Mg.fs tﬂtere\gigmd cpnqgniated. The crude
produ (:t4/Qa@. pbfed bPh@Qcﬂroﬁ)at? RyRIdting With Hexadesk &e&@ltéﬂbutyl?etﬂ'd} (5-25%) to afford

5- brorQo 2?2 %%irne‘tlty% I—?gyr‘qu i élzqranszig rggf‘n?x%?yc?%%yﬁg rg%hy %’rl H}dln 4 -amine (1.10g,
73%)1 H) 4.66 (br. s., 1H) 5.54 (br. s., 1 H 665(S
LRMSI@I-;LHWZQ?B 264 (d J 5 81 Hz, 1 H) 7 67 (br s., 2 H

"H NN weMrBeHM%_?? 2%). §1%°("hy|” 21 ﬁ%?’?rﬁ R4 n1y':}8 (. g4 178g. 1 BT Y 2 H) 1.97 -
2.07 (6, 2 HpF.26 (b Bl) 340 (B H) Blod i B.24 Bn, 10-HARIXY,I3 H) 380 -cb.adt(lmy1 H) 5.76 (s, 2 H)
6.87 @Sk8Ba HS pyN COP 1 H3C, S N aNo

Example 65. 5-Bromo-N4-(trans-4-methoxycyclohexyl)-6-methylpyrimidine-2,4-diamine
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6 20 A solution of
4- cycl opent yl am no- 6- net hyl - 2- net hyl sul fanyl - pyrimdin
we2B8031bal dehyde (20.8 g, 0.083 nol), piperiPCHEB20&/02578

m-) and AcOH (9.4 m-) in malonic acid diethyl ester

(150 m-) was stirred at 13B°11F for 72 hours. TLC

(petrol eum ether/Et OAc 4:1) indicated about half of

the starting material was surred The reaction

m xture was then concentrat d | vacuo and the residue

was purified by colurm BE graphy (silica gel,

petrol eum et her/ Et QAc ield the title corrpound

(11.3 g, 39.4% as a ZEN elN oWNdol i d. LRVS: 348

(MrH) +. "H NWMR (400 MHz, CDCI3 8.38 (s, 1 H),

5.96-5.912 (m 1 H), 4.38-4.32 2H), 2.63 (s, 3H),

2.55 (s, 3H, 2.31-2.28 (m 2F 2.04-2.00 (m 2H),

1.83-1.75 (m 2H), 162158( 2H), 1.36-1.32 (t,

3H) WO 2008/ 032162 PCT/ 1 B2007/ OOZB‘%S -76 Exanpl e 87.

8- Cvcl opentvl 2- met hanesul fi nyI 4- et hyl - 7- oxo- 7, 8- di h

vdr o- pyridof 2, 3-dl pvri m di ne- 6- carbox1yI|c aC|deh

edt ersantign copf  N51Promags(2.SxdimetyldH-pyfro-y)- H‘&"a&%tW‘WOéWVC'O“eXV') -6-
methyp@iinbitiih-@rantde Q@I @TE Hrol] dnd RydehxylB@mdd hydrothloride ($A5Chg 13.6 mmol) in

10:1 e h%gtg \nm'e)r \ﬁlﬁusmg%%g %Eé:ﬁ qu (%u%dglen poogﬁgrﬂgagt)ue overnight. Another

YHe caddi ti on
0.5 EQrOéQYHfQWHG‘"\?l hygrgehdorigg yas 9q1qe|d@@d e selytien wasdafxpdioparotifes 4 hours, then
cooledto h&hlﬁ ﬁampaaﬁre( aef doateuteat Med EroddPedutt s blﬁiﬂéd:ﬂ} ®&h chromatography
elutinqc,: g ?or )rg?mgﬁanop n(0 3° { 3\;; :g]iﬁgrd !‘gﬁ}hromo B4 r(tr ns— -methoxycyclohexyl)-6-
methmmeU%Z’mw ("a0ma. r&gf(?r) saturated aqueous NaHCOB

LRMS((mqmmmg/swwd brine (100 m - ) in sequence, dried over
(%4 and . concentr at

0 to gjve
WM ARG EMES S5 Pt 89 1B B S (o P it w2 0 106
2.04 (882 H) 2.17 (s, 3 H) 3.03 - 3.14 (m, 1 H) 3.23 (s, 3 H) 3.82 - 3.92 (m, 1 H) 5.91 (d, J=8.34 Hz, 1 H)
6.12 (58-2Qéc| opent vl - 4- net hyl - 2- et hvl am no- 7- oxo- 7, 8- di hvdr o
-pyridof 2, 3-dl pvri m di ne-6- carboxylic acid ethyl
ester CH3 N COP H3C NINNOH A solution of
Examii& 66TEReByl 3((2-@mihod!-(tBndtdhethiokyLycldmetvmnisdemeettivifYrichidines-vl)acrylate

0.088 nol, 27%in EtOH), 15 Et3N (8.9 g, 0.088 nol)
andacatalytlc amount of DVF in acetonitrile (60 nli)
was refluxed for 48 hour§HunderQa N2 bal |l oon. TLC
(petrol eum et her/ Et CAc [~ the starting

mat eri al was consuned [conpl etely. The®reaction

m xture was then copgentwat in vacuo and the residue
was purified by columm chrdgatography (silica gel,
petrol eum et her/ Et OAc fro 1 to 4:1) to yield the
crude product. Re- crystal ation from

CH2Cl 2/ petrol eum ether (10 r#J150 m -) afforded pure

title conpound (10.5 g, 72. Q%);H320 as a white solid.

Exanpl e 89.

8- Cvcl opent vl - 4- net hyl - 2- net hvl am no- 7- oxo- 7, 8- di hvdr o

- Py RisdQER tube  §BlGtioRIof 5/beontD-NE-aFdas- X Y etox@gtichexyl)-6-methyipyrimidine-2,4-
diamine (811 mg, 2.57 mmol)} and ethyl acrylate (559 uL, 5.15 mmol) in triethylamine (25 mL) was
bubbled with argon for ~10 minutes. Tetrakis(triphenylphosphin)-palladium (0) (297 mg, 0.257 mmol) was
added, the vial was sealed, and the reaction was heated to 130°C overnight. The reaction mixture was
cooled to room temperature, diluted with ethyl acetate (450 mL), washed with water, 0.1 N hydrochloric
acid, brine, dried (MgSOQ,), filtered and concentrated. The crude product was purified by flash
chromatography eluting with chloroform/methanol (0-10%) to afford (E)-ethyl 3-(2-amino-4-(frans-4-
methoxycyclohexylamino)-6-methylpyrimidin-5-yl)acrylate (674 mg, 78%)

LRMS (M + H)*: 335
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CH3 NCO2H | H3C, NN NO H 25 A solution of

exanple 88 (10.5 g, 0.032 nol) and Li OH H20 (2.67 g,
wW@2@8432162 ) in EtOH (350 m-) and water (50 nRQTA®RH07/002578

stirred at roomtenperature gvernight. TLC (petrol eum

ether/Et OAc 1:2) indicated ~&nplete consunption of

starting material. EtOH was renoved in vacuo and the

C
"H N«{Fggb% "‘@rﬁsérdggﬁ H)rﬁq doQ. 1 X%&:(m 2\?\-3%4]( 1 P70 dﬁg#i”)%‘k 1.46 (m, 2 H)
1.79 - W@Q(ma%Héu9W?ﬁ5m22'GX%2‘0(§2§6)23WF%Q(DG?M)GU@S(?@ H) 92 - 4.08 (m, 1
H) 41884, 27 @WMzeb 15 dsL@041E98)Hzanah) @r316d, J-B.08344/10 H)06.Gi €2 H) 7.59 (d,
#15{ §|H%I e compound (6.53 g, 68.0% as a white solid.
' ' 7803 (MrH)+. 1 H NWVR (400 MHz, DVBO): 8.59 (s, 1
H, 8.12-7.87 (d, 1 H), 6.00-5.97 (m 1 H), 2.89 (s,

Exam @%7 Q-Aﬁﬂno28 fﬁné ﬂmeth'éx 3 yrimidin-7(8H)-one
, 1.70-1.52 (m

2H) Exanple 90

8- Cycl opent yl - 4- net hyl - 2- neChlyl am no- 7- oxo- 7, 8-di hydro
-pyrido[ 2, 3-dl pyri m di ne- 6- La oxylic acid (1

H pyrazol - 3-yl ) -am de (Corﬂ)ou d 250) CH3 0 ZNH N N N
HHICINNNO H10 6 yIg H 0.1 Msolution of
exanple 89 in DW in a fest t ubg (10 x 95 nm was
added 100 pL of 0.1 Msoluti (g 3-am nopyrazole in

DMF foll owed by 110 pL each of 1 Msolution of HATU
and triethylam ne, respectively. The reaction m xture
was stirred at 80 C for 8 h. AfYey, the renoval of the
sol vent in vacuo, the residue was rFeconstituted in 1.2
nL of DMSO and subjected to HPLC purification to 15

olt %bﬂtldnh %Dl\/gé legh p@}%oéﬂﬁ]ﬁio -4- k—t%4 n%%x%c%'dﬁe’kylarﬁHo)%et:tfylpynmldm -5-

yl)acrySaée (614 ?70%gm(o§ tglg_phpo\ol 6626 41I (6505 {21?_% 15? %abncy@log)é q;Hndic -5-ene (1.81
mL, 1) &l ésd Bikthyldmiaé (+.6Pmi42(1 mpmél) i\’ ﬂ-diiﬁbthylfdmﬁmlc(erﬂS @L)}¥as heated in

the mt%roié\: for]’jO?r%m&t@}, atzhdd)c th%ﬁ t%]fhat 100°C overl |ght The r actlon mixture was

| 'uor oet hyl am no) - dr oxycycl ohexyl
dilutedgwi ﬂaﬂt@ﬁly{lglﬂpqﬁ agd \\Maj;heg wﬂ?@a’turate sodlum carbonate, brine, 01 N hydrochloric

acid, brag e YMgSmy, Ziltered lapy cortetiated/ (1B k)combiaed &iuapaiBnger 2vES Jextracted with
dichloégﬁ%ﬂwta@:&z({d? Tt%l Argénic!\llagerl wasF &‘Ma”%ﬂgs&)!"fu%d Ir?d @oncentrated. The crude

product wagpyrilied by HashyriomangiARN YL plelng| with ghiowiampimed apph PS¢ te. aftord 2-amino-
8- (trar)éM)méihdf@&;bmhmn-hdm{ttﬂAp?rriddpﬁ,@mbyrnﬂn@lhweh%ﬁd-oo,wrmg, €340). ny,

i n anhydrous DVA (1.0 m) at room
LRMSQM"L?i'Qm}?ure was added a 1 Msolution of potassium

'H NMFE(H@O Mtz oXSe-db) AMHET.(1 6 - 125 )2 H)AF.#%er 1.8% (m,rd MIR.Cf - R14T(m, 2 H) 2.46
(s, 3 H) 2566 1 294, 2 f)3B.46N8, 9 192£3d .83 (m, 1 H) 4.97 - 5.61 (m, 1 H) 6.14 (d, J=9.35 Hz, 1 H)
7.1 (s, 2 H) 7.82 (d, J=9.35 Hz, 1 H)

Example 68. 2-Amino-6-bromo-8-(trans-4-methoxycyclohexyl)-4-methylpyrido[2,3-d]pyrimidin-7(8H)}-one

CH3

N \Br
M

H,N” N N0

Qi

“CH,
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25 m xture was added 1-brono-2,2-difluoroethane (20.9

nmg, O0.14mmol). After stirring at roomtenperature for
waegoos/oze2 4.5 h at 80 C the reaction m xture WeST/TB00722578

to roomtenperature, and 1 Msolution of potassium

tert-butoxide in THE (0.16 nfj  and

1- brono- 2, 2-di fl uoroet hane (41.8 ng, 0.28mvl) were

aqgd ety fibid &rz-a}grh& B gPaQ;s ﬁtme%%xﬁy&gﬁex}?HameirRllpr%[z' §@B§rin¥i’c§in -7(8H)-one

t t
(452 b1 OB IDOMATBIITAEASS L) WhB SCRd NISEATREHIIAR (300 mo, 169
mmol) T tter( dBirrihg Idr )1 hatrcht dool temperatuichd sdiaioo eab difueed(véiB . mettiyllertbutylether and
washeg wﬁwl s)odtuéfctaﬁ{onﬁg 6{ ﬁ dhd gﬁftie S‘Pn F‘n%rnle& gaueohé) %a%]’? were extracted with

Ion mXture an
dlchlorlgg\pg\ggq u}hetcgmpmgqjqrggnlqgéwerﬁdnpmwm) BI@qedCﬁnd I:anentrated The solids were
trlturatbdi md%thar Sthérl tol afigre Rhaaiv-6ABrb R0 B BHRE-4-MbtheycytRAbxyT) J-rhéthylpyridol2,3-

8 20 ns at 120 C, the reaction mxture
d]py"m'd'" 7%I°8%I 5?4 mrgo%m tenperature and diluted with DVSO
LRMSt(MehBr @67/8%% ate was renoved by filtration. 5 The
'H NMA (hbdi ﬁm% m§o%mbﬁh¢d1§n@|2§%{ﬂéHfd4?Sh (B(Qj(rﬁ ey.q)rgsggj 2.15 (m, 2 H) 2.49
acetonitrile

1%
. 3t 300y 25 25&1&%&*&?17@3 2 deBEar G Wy o e T8 b s agh 894 5.
H) conpound as a solid weighted 14.6 ng. LCVM5 (APCI +1)
446.3. 1 H NWVR (400 WVHz, MeOD): 138-154(m 2H)

1.61 - 2. 04 - 2. 15 (
Exam@e 69.02 A B-dra neyoxycyclohe (6-r D 7
Mn{?(&m—oﬁswdﬁmb&nﬁﬁﬁ (br. s., 1 H) 6 05 (t, J— 56. 08

Hz, 1 H 10 6.82 (d, J=8.59 Hz, 1 H 7.91 - 7.99 (m 2
H 8.33 - 8.41 (m 1 H). Exarrple92

trans-4-(2- Am no- 5-i odog
cl ohexanol Step 1: Syn
trans-4-(2-am no-6-ne

,dl n- 4- vl am no) cy

¥n- 4-yl am no) cycl ohexa

nol CH3 N | H2N N,NH A suspension m xture of

2- ani no- 4- chl or o- 65t Wi Nri®idine (144 g, 1.0 nol),

trans-4- am nocycl ohexano 40 g, 1.2 nol), AcOH (5

m.) in water (0.6 L) was ed at 99 Cin a 3.0 L

flask. After 6 h at same t“enperature, Sodi um acetate

(82.0 g, 1 nol) was added to) t he reaction m xture.

After 48 20 h, at the sane t&Mperature aq NaOH (50 ni,

10 N was added The reaction m xture was heat ed to 99

C_for 2 additional The reaction can

i 792-3niVidb- 4UR1IRG o4 2@’%?51’919’9’“63%?’ RSt 'HE‘“P’%’CYCE’%"V{)ﬁamethy'pyr'“[? 3
d]pyrlrﬁﬂ’fn 7(BH)dRé (Z5an@ [0y29i nsmol), P-nidtteoxy-8-pgiidir@borosic atid ({78,245 mmol) and
cesnunp ggl{)br%ﬂe RIBS ?Gdedl ﬁelgl (ﬁ)gﬂ tﬁv/(ﬂg@?90!‘09\/eg|’5?_ﬁf§%\h%§\(ethane water (3 mL,

ure as e reactlo
degasm%vmb'wagv'tt‘ W@?"h eUlerVéﬂ' WaReRPREY ANASeRAAGHD BiecRIFBWRAVGt fRr 30 minutes at
100°Candrhe ofdactdnt mixdurdC.wasi tdrcadtiad g8/ @he crude product was purified by flash

chromgtro hy %1&5)& %vrﬁlhg:glo&g{m ril%(rgaﬁﬁ a(P @’/g r']‘hé (fﬁé*;t%m Q&&%X r%{ ng%gred product
were @ppqq\ypgeg 309 thereeligsesre drituradge with fwjr[yitgﬁ)em ethgr o pifard 2%1"10 -8-(trans-4-
metho((féycléhek% d(@fﬁetﬁ&ypﬁnd*ﬂs yB-4nethylgyrid6l2, 3(|d|)]ﬁyr|ﬂ:|dH)7((@-l)5)7le |(_C|3)3 mg, 40%).

4.52 (d, J=4.55 Hz,
LRMSgM 3*’ %6 6.43 (d. J=4.29 Hz, 1 H) (MH)+223 Step

HNNE(4®/MHhe@M§O@ﬁ)8ppm116 1.28 (m, 2H)152 1.62 (m, 2 H) 2.07 - 2.17 (m, 2 H) 2.55

I5843S ( [ |
(s 34)2% ngr?o% Q'Fl)@%g 3 ‘i’%:g) g}(?:éw | ngr 3;8885%#) /38, %M H) 6.84 (d,

o 55015 | R B R R i) 20 G5 A 43 5 SR o 842 8/ 225, 1 )
n- 4-

r,4r)-4-(2-am no-6-nethyl pyrim di yl am no) cycl ohexa

( o O 2 ) (0.5 L) was added
ExamflPyo, A4 sgr m01|-ﬁl a ‘gnSth‘rhoro\H@{a%dosucm nimde (59 g, 0.26

nol) at 10 C over several hours. After stirring at 10
Cfor 4 h, the reaction mxture was stirred overni ght
and heated to 40 C for
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20

5 several hours. The suspension m xture was then
cooled to rt, quenched with NaHSO3. 0.8 Equi val ent of
WOOBI030as2 added (form the sodi um succi ni m de) BeMIB2067/002578

product was filtered to give 100 g of wet product.

The product was purified by 8urry with

t-butyl net hyl ether and recrystallization in 100 nL

nmet hanol and dried tg provide pure

trans- 4- (2- am no- 5- {,oNo- 6- net hyl pyri m di nt4-yl am no) cy

cl ohexanol (651'85 tﬁ?/)yi el d). 10 1HNVRNOQMHz,

DVBO- d6) Sppmil. B457(m 4 H 1.74 - 1 (m 4 H

2.21 (s, 3 H 3.34y3 3.43 (m 1 HFB¥9 - 391 (m 1

H 4.55 (d, J=4.55 Hz, 1 H 5.40 (d, J=8.34 Hz, 1 H)

6.11 (s, 2 H (M+H) + 349 Exanpl e 93:

2 Agmixies- -1k RreaTsle H-tepanicoaoitch g$) B9e kg e ad rRetargiyy ydrpgen fluoride
(262 1€lh,3.85 Wmot)4in Mt Mthaolvatel @ mt) s stirred at room temperature overnight. The
mixturggv]gg ﬁ%rgs?e}rrgeh ?0;3?7 g%gh:eg/?aﬁ g/v?xscgegpe%uaﬂg th]ésn?iiz(tu%tv?éps heated to 100°C in an oil bath
for 2 hgurs regyifing i ajsqlutipp.n Ehedsolwion Waeoplet enksoprentiated) Tae splidhyeére slurried in
hot ac@bbﬁé,rﬁltﬁie@,'a'id thd HiR&E Wadlcendehitatéd EifordNbotassitid N HYprP4Zole Hrifluoroborate

Mat erj.al s:
(234 r?griﬁors)-’)n-(z- am no-5-i odo- 6-net hyl pyrimidin-4- 35 g, 0.1
mol, 1.0 eq. ylam no)cyclohexanol Ethyl acrylate (FW
Exampte 7002-Achire-8)((18:h8)-4-AjirerycycBhékyhraimettil-6- (¥-tjpyradebd-yidgridofd, 3-dlpyrimidin-
ace = 224.5) 675 ng, 3 mmol, 0.03 eq.
zer @?J%%“é‘fﬁ\é\é?e (FW= 101, d = 0.726) 28 nL, 0.2 nol,
2.0 eq. DWF 80 nL 20 Procedure: WO 2008/032162
PCT/ 1 B2007/ 002578 -80 1. ¢iqui p aN m., 3-neck round
bottom flask into a heati th a nechani cal
stirrer, additional funﬂel t Rer nocoupl e and nitrogen
inlet. 2. Charge the fl | o
trans- 4- (2- ami no- 5-i odo- 6- rret iyl pyri ni di n- 4-yl ani no) cy
cl ohexanol (35 g), DMF (80 Pal | adi um acet at e
(675 ng), ethyl acetate (22 and triethylamne (28
m-) and the 5 reaction was HWeated with stirring at -
90 C for 6 hours. HPLC anal ysO8l i ndi cated the
di sappearance of the starting material and the

r eact.i i i T [ i -
e TR bP G BREFHS AL} o B o RS B Eapyrmicin
7(8H)-pee (180REe 0283 ey, petassaum (| H@vazaled-Hilkorotrate 498.% gy, 8566 mmol), and
triethylafhef(197t uLat @2 mithd)n BRBRA B0 MEXA&buUBbled witle BRd¥e dPEdIRdppf)1:1 w/CH,Cl
v SR8 o 505 eSS gl o recs i
microwaypriey B0rBIREPH AP0 en 6cmiphtas et 15PA@ Therreratip iV was concentrated
and pSrhédlby f_Qi{éh cﬂrtQmﬁmgrl\ﬁq' e_ﬂi}!ti_nb wiL$: 1 lé‘ﬂfg{jadéiafze@(ﬁgrdfom 7?€éﬁlmor}ia in methanol
e ou a . I .1 catl on. ep .. Pre ratl on .
o573} 2l poARE R v R e el R gy s eas th sols
were r,egysﬁlp.yd ifrgﬂndhqiha‘n@laﬁ)orqﬁw@ to @fYd 2panind-B{trags N4-Qydr@hicyclohexyl)-4-methyl-
6-(1H-MphRI-b§hsyrido[2,3-d]pyrimidin-7(8H)-one (32 mg, 33%).

LRMS (M + H)*: 341

'H NMR (400 MHz, DMSO-0¢6) & ppm 1.24 - 1.35 (m, 2 H) 1.44 - 1.55 (m, 2 H) 1.90 - 1.99 (m, 2 H) 2.56
(s, 3H) 2.73 - 2.84 (m, 2 H) 3.50 - 3.62 (m, 1 H) 4.62 (d, J=4.04 Hz, 1 H) 5.12 - 5.74 (m, 1 H) 6.93 (s, 1 H)
7.14-7.26 (m, 2 H) 7.62 (m, 1 H) 8.34 (s, 1 H) 12.97 (m, 1 H)

Example 72. 1-(5-Bromo-2-(2,5-dimethyl-1H-




10

15

20

25

2-am no- 8- (trans-4-hydroxycycl ohexyl ) - 4- et hyl pyri do[ 2
di

,3- 150 nL solution, 1.0 eq. d]pyrimdin-7(8H)-one
wa@eloasam PhSNa (FW= 132) 13.2 g, 0.1 nol, 1.BCBTB2007/002578
PhSH (FW= 110, d = 1.078) 11 niL, 0.1 nol, 1.0 eq.

DBU(FW = 152, d = 1.018) 61°A2: 0.4 mol, 4.0 eq.

Di i sopropyl ethyl am ne (FW= 129.24, d = 0.782) 100 ni,
0.6 nol, 6.0 eq. Dinethylfor de 100 nmL 15 Procedure:
1. Equip a 500 nL, 3-neck rou thton1fIask with a
mechani cal stirrer, theromcoup "addi tion funne
nitrogen inlet and disti IqﬂL set into a heatlng
mantle. 2. Charge the f{adk wNt hNhe DVF sol ution from
| ast step, PhSNa (13.2 ~\ PhSH @&ﬁ m.), DBU (61 nl),

Di i sopropyl et hyl am ne, andCBMF (100 mL). The reaction

mT)6t Wem &0@ a'i/ﬁfj at al;lqadgeé Ok. b%nlﬂ)oi'&?oro ﬁ%g 5 'dﬁ)rlre%yl 1H -pyrrol-1-yl)-6-

anal ysis I n icated th |sap pear ance O e start

methylRKTBING (4 8. 1Rl BERES (GBAE 8 eamo) GHRY 2 DR3P 95.74 ml, 32. 9

- mmol)3and direethMbetamidel { RO M)\ K. TC OxiRe hédtiag Bthelmiteswalié (in 3¢ &irisLHM 000C. The

reacti(gnSmB(ﬁJirg Hrgg cén%fhrage n{rereguc:léé% e{gs?rg ﬁ)n%stse%hﬁ the M%ﬁﬁ@ was trituarated

with gk ﬁéY' aP%I?'érqui&’@O'é@ ﬁb‘ﬁﬁtt%desl@@) Pfﬁ‘_’“‘éfas al\)‘lé’ﬂ!el 50@()09'9'1_9%?820 mg . The
mothediq8dr, wad) gurdied Hﬂ-cdhfmnTQhr’deﬁgr‘éﬁﬁﬁeﬂtéde\ﬁﬂ{ 0% hBtOAc:hexane to give an
addlth.ﬂa‘,ag tt(%ﬂo?r} ttl'jea?x snr%oe % 8«11’/‘2& V(%]) hVYgtr J St Ibrlnre%qo gl\\//e(e Ef\%ltggé counpp%%ﬁd as a white
solid weighted 362000dr76%y cycl ohexyl ) - 4-
'H NME&BUMPMNA C?%'p%mcﬂ SV(E ) o8y (2(3‘3#95 , o ch was

directly used in next step (16g 50% cr ude) WO

2008/ 032162 PCT/ 1 B2007/ 002578 81 st ep 3: Preparation
Examplié 73. 5-Bromo-2-(2,5-dimethyl-1H-pyrrol-1-yl)-6-methyl-N-(pyrrolidin-1-yl)pyrimidin-4-amine

2- am no- 6- br ono- 8- (trans- 4- hyg;rl_pxycycl ohexyl ) - 4- et hyl

pyrido[ 2, 3-d] pyrimdin- 7(8H)- eBCHS NBr HZN NNDPp

OH 5 Materials: 2-am noeBs (r‘fl\

r, 4r)-4-hydroxycycl ohexy)

0 g 34 mvol, 1.0 eq.

met hyl pyr i do[ 2, 3-d] pyri n- W(SH)":'one (FW= 321)

N- br onosucci ni m de (FW= 8) 9. , 52 mmol, 1.2 eq.
Acetonitrile/water (1:1) 2@@{3rrL cedure: 1, Equi p a
500 ni, round bottom flask wt msc ani cal sti

2 To-poﬂaak was added - (%proguog#?ﬁdilrget@(i 1H pyrrol-1- yI) -6- methylpynmldln -4-yl)hydrazine
(100ng, 413%-rimbly daaibyanyabluahe xy/04 mi-axast mynof yhunige [base3 (8o, i1r1 mmol) and

DMACEj (k{ﬂ% Z\r)g{bﬂ'fnﬁfter]hgat(r%;;adgoﬁ o§e4 JHFP'%e 2 legctl)n ixture was cooled to R.T. and

e/ wat
diluteg\with &A%, Echiths u@te( splig was fggred rﬂﬁ'ﬁl“}e mgathee iquet was Ic?@:entrated under
reducéd preBsUte.U T Thearesultg NPesiuep Ra& puiifd t Byecdurr thromategraphy eluted with 30%

congent e crude product. 3.
EtOA hex (o] Plvé %eetglg%gc;é%po[lﬁ(} Jve%}]tecp%\lrﬁ é4% 50 ni of t-butyl

"H NMR:(409 MHat Me@D) dHprint 1.28 (ddeh Jg6.98 3M1aARAbIz6L ik HHD(S, 6 H) 2.41 (s, 3 H) 2.85 -
290 (ﬁ, ﬁp;g@fo Ao fydroxycycl ohexyl) - 4-met hyl pyri do[ 2, 3- d] pyr
di n- 72 8H)-one in high purity (-8g, 70%. 15 Step
4. Preparati on of
2-am no- 8- (trans-4- hydr oxycycl ohexyl ) - 6- (6- met hoxypyri
din3y|) 4methy|pyrido[2 d]pyrirn'din 7(8H) - one

( Conpound 2 O CH3 NN H2N N P
Example 74. N-(5- Bromo (2 .5-dimethyl-1H-pyrrol-1-yl)-6-methylpyrimidin-4-yl)-N-(pyrrolidin-1-
yhacrylamide

CHj
See!
e s

N

cH, ()
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OH Material s:
2- am no- 6- bronp- 8- (trans- 4- hydr oxycycl ohexyl)-4- 13.2
w@?2008/03382 nmol , 1.0 eq. PCT/IB2007/002578
met hyl pyri do[2 3-d] pyrimdin-7(8H) -one (FW= 353. 21)
6 met hoxypyri di n- 3-yl boroni ¢”&cid (FW= 152.94) 7.15
46.7 nmol, 1.25 eq. WO 2008/ 032162 PCT/|B2007/ 002578

2 F 258
Pﬁé gség%i %’é@wﬁ gf Qg%ﬁg%ég sjd?rﬁeiﬂyﬁﬂﬁgoql 1%% r@&hyi _N-(pyrrolidin-1-
yl)pyrlgpldlrzz} amwgl( &gygtﬂan@oll Mpyrmr@hykwg cRiprfts ﬁ{O ml) and hunlgs base (4.68
ml) wiY &uded Bibwly a sbiutiGrfof gerydoyllchiorids (0180 inl,raseveimbip irt raethiérsdhloride (30 mi)

dropwnsefaf Raf I'}\‘?t%r |r|]r91 m?rrh”r %r%m}} gmm?g%&ﬁg” &Jur ‘L+J Eo%{:%{itrated under reduced

CO n
pressy{g pp@@g rmquchqeer(as pgnfgad bqﬂgpgg@lqueelptpgg@ ﬁ)% |¢thyl acetate:hexane to give the

tmed&ocﬁmmgr&cmgp w%ne(w.aeﬁ%4 hydr oxycycl ohexyl ) - 4- et hyl|

o R ALl Ll LT 05 AR B 3103 520

5.79 (€SI2008 HZ, 361) 5.85 )5, 2Pt 6BR(RPH3N72 8( BABHAT)H) 6a7:5dbs1 1 H)
2-di net hoxyet hane (DVE)/water (240 mJ50 nlL), The
re%\ctéon mxture WasI helat ed to refI Jux 1at 80 C for 2

E idin-7(8 H)-one
the starting rraterl al and thengactl on was consi dered
conpleted. 10 3. The reagt ture was cooled to
roomtenperature. Filtr ? m) es the insoluble
inorganic salts. The er cake was
vi gorously washed wth | ined with
filtrate. Aqueous |ayer W¥g at ed and extract

THF. THF was evapor at ed anof dr hanol was added and

t j -

dﬁggao gvea\t, %q%gsn?f% I an%z'i?géé‘lt’ @8"‘;5?' '%gljo%gﬁhggélpy"mldm_‘t'
Y')'N'@Y@ﬁ'd'@ M)@‘y!d?@'.de K2-199r é?ﬁfaWO'hﬁ'U%%ﬁﬁfé%’ﬁler@FPcﬂn 98P nrppt) and anhydrous
THF (900vi). trie re“aemesufs;'bema.bn PaOBuDled inlfitrdhen Tdi@ rRindIghe tﬁérO&Bd@d] the palladium

tetraan’ r%@n o%ny\gﬁ%spfuﬁ (rzbﬁmgt %g {n nbegfler er |n at%&l é oil batFQOr 3h, the reaction
mnxturgmmcgolwatg Rl | anglsiiiuted wish davmy/ofdsing. dﬁﬁﬂﬁtll‘[ﬂbg atR. Q’: for 5 mins, the reaction

mlxtur@\&%mlté}@& thra_d'gﬂ a §éﬁ el SR, Wk Q:al@‘é)\l\lésﬁﬁ‘/&@u@d th fekHyt éébidt@nThe layers were
separ eéj JE\F H(Egaglc Ea}yfe a\ﬁ%s sﬁﬁ%w“ gnne 2%(:rrlilll'lgn d wntg %ssmm carbgna?e fitered and

concenigatsct yrsten rasiuged) préssp@- meehssyiingr iesliiue- Basy pyrified hre chlyinp whiomatography
elutedith 40% eiﬂaem mgwdltma th& &mpogmwé.&@émm% é&/Z) The

20
W NV R M= O oot & B 3y 398 (P R R0 ) 5322830 (m, 4 W) 5.0
(s, 2 Hternd, 0-9.85 Hz, 1 H) 8.15 (d, J=9.60 Hz, 1 H)
-yl )-6-net hyl pyri m di n-4-vl am no) cvcl ohexanol CH3 Br
1 13C/ NN NH CH3 i ()—Il 25 Amxture7o

o HEM<s PG| ) - 6- net
hylpyr|md|ne(5 OOg 17.0 nmmol),

ci s-4-am nocycl ohexanol hydrogchloride (2.77 g, 18.3
mmol ), and diisopropyl ethyl jatine (8.69 nlL, 49.9
mol ) i n di nethyl acet am dey 7Oyl -) was heated at
160C in a seal ed tube oveQm t. Jhe reaction mxture
was concentrated and tHeNred dul w& purified by flash
chromat ography eluting with 30 8kl or of or nf met hanol
(0-3% . Conbined fractions con@ni ng the desired
product were concentrated. The “resulting gum was

d iTgs @I veidroivavenetialy [was e @tidagu t3y(2, Sedirhethy-1 U 3QrreR 1Yy sthmethyi@-(pyrrolidin-1-

yl)pyn§ lgnl%S h@%s\ﬁ"rﬁd1 192%n¥ RARRARRE hfifochloride (1.14 g, 16.4 mmol)
ethanol an water Z ml). The vial was capped and refluxed at 1000C. After 3 h, the reaction

mixture was concentrated to dryness under reduced pressure and the resulting residue was purified by
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-83 brine, dried (MgSO4), filtered and concentrated to
afford the title conpound as a orange foany solid
W@ 2008832162 88% . (MtH) +379, 381 1 H NVR (400 MET/1B2007/002578
DMSO-ds) 6 ppm 1.46 - 1.57 rq 4 H 1.59 - 1.69 (m 2
H 1.79 - 1.90 (m 2 H 2.25"'5 (s, 6 H 2.41
(s,3H)3.77(d,J=2.27Hz,1 H 3.90 - 4.00 (m 1 H) 4.40
columr( ghr@&oﬂ%@% %utg%w% 7 05/0 eﬁé\ll-?BS IE?TVIDe %ﬁCI(&‘i’%?lgee %ﬁ&%m pchduct weighted
296m9|7ﬁa§9rrol -1 -vl)-6-net th pvri m di n- 4-
LRMSYMaAhexeycl ohexyl oxy) et hanol 10 CH3 Br H3IC NtN ~ N

'H NN@'@Q%?BP@%&%S S?pgr%g E)g@n zi% U0 P 3.16 - 3.24 (m, 4 H) 6.20 (d,

J=9.6G-HDY H) 3121 1bry$.)2 I8} hgd (Idy~l=§y3ﬁ|fm tHh- 4-
yl am no) cycl ohexanol (2.50 g, 6.59 mml) in

25hr at OCasqutlon of H82d|oxath|olane22

di oxane (1.23 g, 9.89 mmol )N psthylformanide (7.0

nm.) was added drop w se oV . After stirring OC
GG

overni ght an additi onaly Vg ¥ hydride was added
foll owed by 1,3, 2- di oxaf hi ol anel, 2, 2 di oxane in 0.25
eq portions every 15 mn up t 725 eq. The reaction

was quenched with met hanol and oncentrated. The

r %8'ad§1'% é/?%%nto Egmm£-4%§tfbl‘yptynoham41 ﬁbﬁé@té‘@ d HQ.dHi?}el-ﬁ}Q;ﬂe (22.0 mg,

esul fonl ¢ acid
0.09 rTRIein ARRURENF (LT ARESCR L0 ) S S64RE W PropS & BT via syringe at
R.T. Aftee strbhgJbti FOT. focDmingdo the rédctiamalixgied, TEAL(@.A8 wil)twassadbedd After stirring for

1.5 h gtolq Ll'uq% bn%gairop Qrﬂ)ﬂttgg aP'ct)HJeﬁf#?jl&ﬁ LJﬂi g%dﬁéeéi ﬁ%u@nd%resultmg residue

or onet hane d
was panfgamyc%olum ehrormalp@aPhyi qlwed Mﬂhéo‘( 186 NSy in W%@HCB to give the titled

compc{uWﬂS@‘b)mgﬁ5°,gtpﬁcfcﬁ$ilwe&yr?¢dﬁemmﬁ at eg Tlhe crude pLoduct
ed by ash chromat ography eluting wt
LCMS}?@&%%E#& hyl tert-butylether (15-75% to afford the
'H NMA #0@&MbaipeN@ ppm. 202 -@, 144594 H) 257 (5, BHNR/AE { 2BD(MvKH) 8.36 (s, 1 H)
DMSO-d6) 6 ppm 1.40 - 1.50 (m 2H) 1.51 - 161(m 2
H _1. 72 - 1.
Examplé ¢8. y, 4-methyi-§- -4-yi)-8- - ne,3-djpyRm
(Com@m19m94 - 403 (m 1 H) 4 50 (t J=5. 56 Hz 1 H)
5.75 (s, 2 H 6.80 (d, J= |Q8 Hz, 1) (M+H) + 424 30
Exanpl e 96. 3 N
2-(cis-4-(2-Am no-5-brony ri mdin-4-vl am no)
cvcl ohexyl oxy) et hanol V\D)\ZOQ /032162 PCT/ | B2007/ 002578
-84 CH3 N Br H2N N M0 N---@ A sol ution of
2(C|s4(5brom)2(25d|ms -1
H pyrrol -1-yl)-6-nmet hyl pyri mdi
yl am no) cycl ohexyl oxy) et hanol ~{1.23 g, 2.91 nmmol) and
hyldraofiagk aas adsdet pdranitd-6-biode-4-rhetbyl-8¢(pyriblidif: 1 tyhmyrijio[ B 3idlpyrimidin-7(8H)-
one( 290l tW'mM@  lertopfgt Ql(mttsé’\@ﬁarhﬁﬁ;tle@ L floraBErbibX-2-yl)-1H-pyrazole-1-

over ni reactl on mx oncentra
carboyede ﬁ@& S O SEY PRSP NS L POt DDy PMAE(1.20 m 20
(0.1 n@l). Thé Mgactidnt Mixtubd waiayasded byl atemmtitigebetweeniZhandolacumm. To the reaction

mixtu &Qﬁaé(@jdéuoPd%fI&pﬁrg)z t(fb@ mtg5t ,J\f?er 99&1’38 Wﬂic(onge {60 Z@?@t *100°C, the reaction

mixture was concentrated under reduced pressure and the resulting residue was purified by reversed

phase column eluted with acetonitrile: 0.1% acetic acid in water to give the titlted compound weighted
2.5mg

'H NMR (400 MHz, MeOD): 2.07 - 2.18 (m, 4 H) 2.66 ( s, 3 H) 3.35 - 3.46 (m, 4 H) 8.18 (s, 1 H) 8.28 (bs,
2 H)
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(MrH) + 345, 347 1HNVR(400MHz, DMSO-c¢ ) 5ppnil. 41 - 1.50
(m 2 H 1.51 - 1.60 (m 2 H 1.60 - 1.70 (m 2 H)
w@2008/032140 1. 81 PCT/IB2007/002578
(m 2H) 2. 17(s 3H) 3. 38(t, J=5. 43Hz, 2H) 3. 44-3. 47(m 1 H)
3.49 (q,J=5.39Hz, 2H)3.86- 3% (m 1 H 4.50 (t,
J=5.68 Hz, 1 H) 5.76 (d, J=8.08 Hz, 1 H) 6.09 (s, 2 H

Examgié 79 P eﬁ b%l rﬁiﬁé- efl - 08 s rrI|d|n1 I 7 dl dr ri02-d pyrimidin-6-

N-1Hg ,,,c. arbexvigiefCampoungd 18 Iate NNCH3 O O‘CH3 H2N N NH
15 HO''N~O In a sealed tube a solution of
2-(cis-4-(2-am no-5- brono- 6- net hyIé_P rimdin-4-
yl anmi no) cycl ohexyl oxy) et hanol (69 CH4. 03 mmmol ) and
ethyl acrylate (438 uL, 4.03 nCH;ri et hyl am ne
(10 mM-) was bubbled with argon or -5 m nutes.

Tet raki s(tri phenyl phos@/ 3n) paf T'gdi um (0) 20 (232 ny,
0.201 nmol) was adde . Aas seal ed and the

m xture was bubbl ed apai h argon (5 mnutes). The
reacti on was heat i Over ni ght, cooled to room
tenperature and concentratgd. The residue was

di ssolved in chloroform (600 m-) and washed wth

wat er and brine, dried ( ), filtered and
concentrated. The crude product was purified by flash

C'i*ﬁ.@fﬁ%%%g&lm wab bibthiRgl fért the rlidhtRdt Brodliced Mxﬁna@ Pg, avetdnted 3.1 mg.

met hanol to afford the title conpoun

% . 25 + 365 1 H NVR (400 Mz,
"H NMR (2&) Wiz, n&sopg%vsq_(f 9 H) 240 12.88(m, 41H)42857((m3 H) ;%7 3. gii(m 4 H)8.07 (s, 1

H) 8.21(5OH{8B2 &, HH) 1.62 - 1.73 (m 2 H 1.77 - 1.86 (m 2
H 2.21 (s, 3H)3.39(t,J=5.43 Hz, 2H)347-353(m3
397, VO )/ P .

‘ﬂ‘.- - 1H:D O)x45vl|-4-med
_M@@ﬁﬁmmmmrﬁl. 630637(m3 H)761(d
J=15.92 Hz, 1 H Exanplg,

2- Ani no- 8- (ci s-4- (2- hvd 8xvet ycl ohexyl) 4- et hyl
pyrldo[23dlpyr|md| -on NL I HZNN
NO O HO---OAs (E)"s

3-(2-am no-4-(cis- 4 oxyet hoxy) cycl ohexyl am no) -
6- met hyl pyrim di n- 5- Iate(615 ng, 1.69 mol),
t hi ophenol (173 ul, 1 69 ), benzenethiol, sodium

S% ¥hgl(s&ﬂ§@raas Cyélgpe%ty@? nmngulﬁ methyluifanyl-: {1H:pyrazol-4.y)-8H: 8H-pydof2.-

oy 7 EQB S R P AR VB T3, A1Dimai oxrne (005 mi, 1.20
eq.), aMi pdibsdiumedalbphite |(4mmrm@le 00%d. Yingérnjitrogers The adaetibntniixtl2O\as stirred at

room t?%&{rgtbr%héher mq'g){x%ar% Jegalon ni]hé tré&cf?on%ﬁtufé%ﬂa%%@&tgékel%oae gor 30 min.

Some progict yag Vrrmchléwaf SU‘G"WFJ‘PE“EJH pr 1davrpigttieg "@@aﬁ'ms gone. The reaction
muxtur@wss'a\;batamnaédan EAbrifd. EA lajeewsy @iied afd donyehitrareast ﬁﬁafﬂr&t 6Lglf|ed by

n n tere
crrom a3 1B MR bl B Sl A s ol
LCMSe@éﬂrzﬁéE%'d with chloroform15 (3 x 175 nl). Conbl ned

H Nmmhdoa\mf» CHMEDROFBRRES BWpFnl'B 1@('1 Res)75h éﬁh d, Jdpo. ?dez 7.48 (1 H, 1) 5.78 -
filter e ent ra

596 (IR0 G DA G Fed iip GPLE TR b PR R B ety 0 2 o
152(2NHtsb11th63Iﬁcsﬁorm7N ammoni a in nmethanol (0-6% to
afford the title conpound (411 ng, 77% . (MtH)+ 319
1HN|\/R(300|\/Hz DI\/ISOd6)6.pm1 15 - 1. 28 gm 2 H) 1. 35 -
Exampje . -(6ymehoxy- 3- thyi-8-pyr I-8H- 3-d

one (Comgound 247)
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20 (s, 3 H 2.83 - 3.13 (m 2 H 3.41
(t,J=5.09Hz, 2H) 3. 50-3.61 (m 3H) 4. 65(t,J=15.26 Hz, 1
wop®sas165. 43 (m 1 H) 6.14 (d, J=9.42 Hz, 1 HCBIE607002578

7.15 (m 2 H 7.81 (d, J=9.42 Hz, 1 H) Exanple 99.

2- A no- 6- br omo- 8- ( ci s- 4- ( 27 A¥dr oxvet hoxv) cvcl ohexyl ) -

4- met hvl pyri do[ 2, 3-dl pyri m di n- 7(8FD one ( Conpound

284) CH3 N Br H2N N NCS O 25 'v.-O To a solution

of 3

2-am no-8-(cis-4-(2-h Ltyclohexyl)-4-nethy|

pyrido[2,3-d]pyrimdin 7(|8H) -lone (411 ny, 1.29 muol)

i n di methyl formam gdey N s added

N- br omosucci ni mi de (253 ng,) WD 2008/ 032162

PCT/ 1 B2007/ 002578 -86 1.42 pmol ). After stirring for

1 hour at roomtenperature e sol ution was

canc rated. The re ue di ssql v in chlorofo

O oA . o e oot oS8 RSBy .-+
methym’_)axcam-tip)bldb[l,é di¥Bmitin)8-yl]-pirelidiregfacrrmoxyizyaeid taratsutyl p$terd328 mg, 0.725
mmol)( M%@éﬁlmm%bthéﬂ a? %oﬁﬂgmﬁé}%ﬁnfﬁ%ﬂmn %%r&ﬁé’sdﬁlrr% Qtdrb'&ﬁ

Url rorrato ra&l}/ Utln% .
‘empe&“h’ff P""‘é@?ﬂt aﬁhé '%"‘}‘FFQﬂ‘Q’ﬂsd’PWP*?N ARSI RCY e VaRERRY %IThf EFSW‘& was
partitidned &f HAssatl sbdiem bictiibbhate. Toerpa laydr wa331tiedrand cobédntrated to obtain the title

(400 MHz, DMBO-0) 8 ppm1.22 -
°°mp‘§fw§§g §‘%§233—’|)%1§§§L/%)48 (m 2 H 1.94 - 2.04 (m 2
LCMSI-B53§°4§ +)(s, 3H) 2. 78-3.03(m 2H) 3. 42(t, J=5.31 Hz, 2 H)
"H NMR (380 MH3,.0Msd-88) 5pphl)s.4b (331, d, 4263 Hz)8.07(1H), spe. 63’3(1 -H,%9d,268.72, 2.40

Hz) 7%{31} o) 6:89%1 @ o 33854 ) 6.?23|?|)6.4§'(‘?a, b3 seaEt 5)115).6(@@‘;5[)(12%, m) 3.36 -

3.45 (2H AN} hit B3-26c(1 ¢4 ) 228 (B/drsdRyét Rk A lyel ohexyl ) - 6- (6- net
hoxypyrldln 3- yI) 4-
4078 d .d

JQﬂHEQ&dEMQﬂBﬂmEﬂmm;ﬂﬁ(C|s 4- (2 hydroxyethoxy)cyclohexyl)

4- et hyl pyrido[ 2, 3- d] pyri mdi n-¢(8d).-one (50 ng, O0.13
mol ), pot assi um car bongte (52 ﬁﬁ| 0.9% mmol ), and

2- met hoxy-5- pyridine (38 ng, 0.25mmol)
in5:1 dlnethylfornad ter] (1.3 nmL.) was bubbl ed
with argon for 5 m, . '
bis(tripehnylphosphlne) pa
0.13 20 mml ) and the m cKo
seal ed and the m xture was bbl ed again w th argon.
After heating for 20 mn at in the mcrowave, the
n1xture was concentrated i rH;@acuo. The reS|due mas

o e stltion g aA e e e R I e Pt dppyrcorz -
dipyririNiazZ S04 X 100frd, 0284 thmeh th TwhMA wemtadded abetic aidide mgr b@eg ), HATU (108
mg, 1 W@a ).[Aré *FEWOZDMI ibagh %8 Fé&%ﬁ’én%h%%s sﬁr#éétdt ﬂﬂm\%ﬁwperature overnight.

['or of or amoni a i n net hanol 0-5 t o af
T repplon T Wb AREIFHES PEgUHTe: 19S5k o5 e Asas W Esopo igapbonate anc
brine, (rddCani¥icance i4g. Tike reSidypwasiuidtier puritie@By ¢hngmatogrfphi (18% MeOH/DCM and
% H 2.55 (s, 3 H 2.89
05/1]E Qoé thggl:%cggwg%d(\s]‘?mg /Wue@bs 52-3.61 (m 3 H)
'-CM333%5E?°((§ 3 H 4.52 - 4.79 (m 1 H 5.37 - 5.55 (m 1
'H NMA) (460 ﬂﬁz(m\asda@ SYpmiizaa (1 HS) 90B.12 (B H2Bh) o8 (22H Y. s4.6%6 (1 H, d,

J= ess%ﬁi) 6255 ?91}_619983 I 4%, %9 - 5%1 o i, rH)zéz A1, m) 2.53- 262 (3

H, m) 2.02 - 223(1 H, m)

adium (I'l) chloride (9 ny,
ve vial was inmmediately

Example 83. Butyl-2-amino-8-(trans-4-hydroxycyclohexyl}-4-methyl-7-ox0-7,8-dihydropyrido[2,3-
dlpyrimidine-6-carboxylate
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30 WD 2008/ 032162 PCT/1B2007/ 002578 -87- Table 1

Synthetic Method Conpound LRVMS Conpound %ield
w®reoaosais2 Name mz "H NVR H NVR (CDCl 3, 400 M&I/IB20CHB2578

N /NH2 .90 (d, J= 1.52 Hz, 1H) IN -am no-6-(5- .39

(s, 1 H, 7.97 (d, J = N NT’& m nopyrazin-2-yl)-8-

338 1.52 Hz, 1 H), 7.18 (s, 2 H, 102 D ycl opentyl -

(MtH. 56 (s, 2 H, 6.11 - 594 (m H2NNNO a

lethyl pyrido[2,3- 1 H), 2.55 8 3 H, 2.26 (dd,

] pyrimdin-7(8H)-one =0t 12, 58 Hz, 2 H), 2.11

1.98 (m 2 H), 1.83 -\ AN 8H\,1/~6@H 1.54 m 2H.

H NVR (DMVBO-d6, 400 NyNH2 Ghj. -(5-ami Ro®6-([(2S)-2

Hz): 8.65 (1 H SsH,NS. N“"Fo H3 ), 7.28-7.81 (1 H,

m, 6.60 C\ \ x *"~C -yl)Yopyl]oxy]pyra (2H, s),

5.78-6.20 (1 H m, No I)8 cycl opentyl 20% 425

.32 (1 H dd, J = 10. 48, 7103NF -methyl -2 HN N N

O (et hyl am no)pyrldo(z (I\/H—|) z), 4.07 (1H, dd, J=

10.36, () CH3 3-d]pyrirn?din-7(8H)- 7.07 Hz), 2.89

. Pomickoave?vidl 3vazd (cBérigled witth BloCD)O (262 mg, ,1.0 mmol),. He2riind' palladacycle (23

mg,og_%H&m[g éﬂ)%]éng’i'hs én]g fnohy - %ml %‘M% n9§m¥<ﬂ89cyclohexyl)

4- metSMHyag@P 3d pyrlmlqm-g -pn Sﬁj'ng Ozsnod)lDMF (%r)'nL anA butapp! (5 mL DBU (412
mi, 3.@ K Wak adyed) fobwed b ra(p]d-kealﬁg of the&/ial Gnd@Bait. e vihOWBasGherCheated to 120

o ¥ e 3 3 e Mo 82 ol SRt vt and

filtered; )The p@cw]@? mamm@plygdmu@mthergnggrl?dz]q afigrg) 253omg) of putyl| 2-amino-8-(trans-4-

hydroidi¥clohe@il)et-rhetifyd-7{o2d7, 8lifydropyrRid[2(3Zdibyribidne -6 ddrsox(le ( 400
i CR- S Y, §d)8ppn2. 59(s, 33.09 fol . N N
M) &3(6- (d, J=5.05 Hz, 3 H) 3.98 (s, 3 H3C, N)N
"H NMR (0D diizoDMBaIds) 8 pgh10.93)(t, 5= Kz, 3 1) 184 51.39 (. HILEY 140 (m, 4 H)

1.58 -H do @13 1) 80(dbZy-18.76) 3.2t B2 3 HP2.88 (s, 3 H) 3.47 (s, 1 H) 3.54 (s, 1 H) 4.18 (¢,

J=6.69 Hz, 2 H) 4.61 (d, J=4.55 Hz, 1 H) 7.51 (s, 2 H) 8.31 (s, 1 H)

Example 84. 2-Amino-8-(trans-4-hydroxycyclohexyl)-4-methyl-7-0xo-7,8-dihydropyrido[2,3-d]pyrimidine-

6-carboxylic acid

CHa o)

N XY XY oH
P o

HNT NN

OH

A 1M solution of LIOH in H20 (0.81 mL, 0.81 mmol) was added to a suspension of butyl 2-amino-
8-(trans-4-hydroxycyclohexyl)-4-methyl-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidine-6-carboxylate (0.25 g,
0.68 mmol) in THF (7 mL) and MeOH (2 mL). After 2.5 h, DCM, EtOH, water, brine, celite and 0.7 mL of 1
M HCI were added. The mixture was filtered. The organic layer was seperated and concentrated by rotary
evaporation to affored 0.25 g of 2-amino-8-(trans-4-hydroxycyclohexyl)-4-methyl-7-oxo-7,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxylic acid.
LRMS (M + H)": 319
'H NMR (400 MHz, DMSO-d6) & ppm 1.15 - 1.36 (m, 3 H) 1.57 (d, J=11.12 Hz, 2 H) 1.56 (br. 5., 1 H) 1.94
(t, J=9.73 Hz, 2 H) 2.62 (s, 3 H) 2.67 (br. s., 1 H) 3.55 (br. s., 1 H) 4.69 (br. s, 1 H)'7.92 (d, J=8.59 Hz, 1
H) 7.89 (d, J=2.78 Hz, 1 H) 8.68 (s, 1 H) 14.14 (br. s., 1 H)
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cH, (nethylam no)pyndo[2 (m 2 H 5.89 - 6.14 (m 1 H)
3-d]pyrimdin-7(8H) 3.80 (d, J=8.84 Hz, 1 H 7.79 ne

w@ 200803Hp2 8. 03 (dd, J-8.72, 40 Hz, 1 H) 8. 35 (PRPCT/IB2B072002578
z, 1 H HNW (DVSO d6, 400 CH3 O CH3 - ami no- 8 Hz) :
8.43 (1H, s), 8.02 (1H, A NN yclopentyl 6 (6 ), 7.99
(1H s), 7.17 (2H, 111 | ethoxypyrldln 3-yl) 352 s),

T oI5I7-

(2H, bm, 1.76
6 400 A C

1M NLN
nm, 7.33 (2H,

(2H m, 159(2H bm

-am no-6-(6 Hz): 8.70 (1

hl oropyridin 3 yl) 8 3

112 ycl opentyl 4 s), 6. mf, 2.59 (3H, (75% HN

N C et hyl pyrido[ 2, 3HNIMEN) N™ 2023 (2H, bm), 2.02 (2H,

]pyrimdin-7(8H)-one m, 1. (2H, bm, 1.59 (2H, m

_ H NWR (DMSO-d6, 400 NH - opentyl-4- Hz): 8.47

(1H, s), 823 (1H A\ N |-2- ), 8.00 (1H, s),

.49 (1H, d), 115 111i. 1, (mt hyl am no)-6-(1 H 375

14 (2H, bs), 6.49 (1 H

y HARY élq,_s g, tﬂ%}pm@n wasac(qw.p.q) a rr(ygure Pf_@-awp-sz(grgg-%moxycycIohexyl)-4-
methyiS)-oxo- E-dihydr&pyPio[dB-tipprintitiaeb-2arBoxdlidaeid @blmgs d.25 Ambl; BMRE.5 mL) and
TEA ({%E 0.2 nf%%h.%'r 52771“ SaE's)r%l'u%‘e %%zggaﬁége &g, olss'mol) in DMF (0.55
mL) WRGTIdeBAYtSY 1 00 e migate vepilbied Wih WEleh brl0 Gl SENaRcRER decanted.
More WaXB? Qwﬁd((e%(b%éjbreabﬁdt@hhﬂ BrobiRe Whe repeb®/Rrid RBMRing precipitate was

suspelgvgéw % H“)(Qlﬂ'e M_Ié&hé Gn?_IE\e ncman%%fgrg qud%y[r%ta@fgf%baélélﬂﬂ a]H?rd 2-amino-
8-(trans 321ydrogyc4g_or(epryl) %mpy\ylz @8-N-1H-pyrazaB5+Nrg- ghy@irop@lido[23-d]pyrimidine-6-
.18 Hz, 2 H 2.54 (s, 3 H 117 H3C v
LAMS; <ﬁy31>oa§%| do[2,3- (MrH)' .29 - 2.46 (m 2 H) 1.99 -
'H NMR44GYMHE, DMSOFH 8i) 13-pprmyil.31- (&, JN12.13 Bz,(2H) 1256, J]_=9'BB Hz, 2HBA96 (d, J=8.34

Hz, 2 g)rﬁ 61 b?%%é-ﬁﬁz%ﬂag%ﬂ‘(rqez j:mf 1%) 4%6&@? 5t H) %é? fb?‘Js_ 1 H) 6.65 (s,

1H)7 5(q,|g 5%‘1_H21H)767(brs 2H)8 (s, 1H)11.90 (s, 1 H)

carboxylic acid ethyl ester

A solution of 4-cyclopentylamino-6-methyl-2-methylsulfanyl-pyrimidine-5-carbaldehyde (20.8 g,
0.083 mol), piperidine (8.2 mL) and AcOH (9.4 mL) in malonic acid diethyl ester (150 mL) was stirred at
130 O for 72 hours. TLC (petroleum ether/EtOAc 4:1) indicated about half of the starting material was
consumed. The reaction mixture was then concentrated in vacuo and the residue was purified by column
chromatography (silica gel, petroleum ether/EtOAc 4:1) to yield the title compound (11.3 g, 39.4%) as a
yellow solid.
LRMS: 348 (M+H)".
'H NMR (400 MHz, CDCl): 8.38 (s, 1H), 5.96-5.91 (m, 1H), 4.38-4.32 (q, 2H), 2.63 (s, 3H), 2.55 (s, 3H),
2.31-2.28 (m, 2H), 2.04-2.00 (m, 2H), 1.83-1.75 (m, 2H), 1.62-1.58 (m, 2H), 1.36-1.32 (t, 3H)
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H NVMR (MeOD, 400 MHz) H3 -[8-cyclopentyl-2 .76 (s, 1

H 5.89 - 6.16 (m 1 N (ethylam no)-4-nethyl- 1) 3.46
w@eo8d32167. 30 Hz, 2 H B N .82 (t, J = 7.43 HzpPCPRIB4P07/002578

2.54 7-0x0-7,8- 344 118 HN-N N O i hydropyrido[ 2,3

(M' (s, 3 H 2.51 (t, J=7.5%0Hz, (27% J ih yropyrid

)229-2.44(m 2 H 2.01 - H3C I]propanamdeH) 1

srimidine-6-

Cafbo’@!@amemifiﬂ-cycl opentyl-2 .78 (s, 1 H) 6. 79 (s, 2 H)
.91-6.16(m 1H) 3. 42- B ' (ethwl am no)-4-nmethyl N N N
3.52 (m 3 H 2.86 - 2.9(m-A %@E7, 8- 410 H) 2.71
(t, J = 7.55 Hz, 3H)H0119|H/ 0 i hydropyrido[2,3 2
HCJ]pyrirridin-6-yI]-N-\:ﬁ N .50 ( 3 .12. - 1.84
2.47 (m (3.6% 3 m dazoP-2- .000 - 2.14 (mm 2 H
H ) 1.84 nidazol-2- d, J = 9Hz,2H)162-
1lpr opanam de 1. m 2 H_1.23 igt = 18 Hz
R ABER o g0 Rz PO SERE (70 000 4Spheiin CHGBe iy s ggided mCPEA

(11.0 @, A.Ps5BmOIY pbrtlon dise aB.18 1. Hatter the HXditipr ey ebwirgnixlure2waé Blirred at room

tempe'\étlz E {S% hc%J(SHTLE (z%léo?eum l%%téAc 51) inféLtQX | @rﬂ%lgtg)coﬁsumptlon of starting

materiab hq_ refstloolﬁnxty_rep“asgh%washgd gt[h f;ﬁﬁlrateg_ggueous Na,SO; (100 mLx3) saturated
aquedub WAHGPY (1000h13, avd (Win@ YWD M3Gn Bedueyitd, atiel meGMLSGJ\hnd concentrated in

vacuo Q’Ebw%egglrgo@%gu@‘m?dg:*%o ﬁ)%%guof,gj},% 73(t93 - .4 Hz,

Ipropanamde 14 (m 2 1.77 - 190(m H) 1.61 -
I-41m3t3 I-2t-md

MMM4 H NVR ( DMSO- d6, 400 NH et hyl -2 Hz):

), 8.13 124 A H3C, (nethylam no)-6-(1 H

(e

325 (199 (1 H m, (287(3Fr'a) N k NI'Il 11,10
yrazol -4- (MrH)+ .59 (3H, TOEL23 (2H, (35% H b
[)pyrido[2,3- m, ZO;C(Zﬁl\ L 77- Jpyrimdin
7(8H)-one 1.74 (2H, bn) /N1.8 0 bm). H NMR (CDCl 3,
400 MHz): CH, | -amno-6-(2 . 9 <7.96 (1 H m, 7.96 (1
H AN", Nm'nopyridin-3-y| ), 7.71-7.69 (1 H,
m, 6.86-

A solution of example 87 (16.0 g, 0.044 mol), methylamine (10.15 g, 0.088 mol, 27% in EtOH),
Et;N (8.9 g, 0.088 mol) and a catalytic amount of DMF in acetonitrile (60 mL) was refluxed for 48 hours
under a N, balloon. TLC (petroleum ether/EtOAc 1:2) indicated the starting material was consumed
completely. The reaction mixture was then concentrated in vacuo and the residue was purified by column
chromatography (silica gel, petroleum ether/EtOAc from 15:1 to 4:1) to yield the crude product. Re-
crystallization from CH,Cly/petroleum ether (10 mL/150 mL) afforded pure title compound (10.5 g, 72.2%)

as a white solid.

Example 89. 8-Cyclopentyl-4-methyl-2-methylamino-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidine-6-
carboxylic acid

CH,

N7 R

Hc/k
S

A solution of example 88 (10.5 g, 0.032 mol} and LIOH'H,O (2.67 g, 0.064 mol) in EtOH (350 mL)
and water (50 mL) was stirred at room temperature overnight. TLC (petroleum ether/EtOAc 1:2) indicated

COH

o}

complete consumption of starting material. EtOH was removed in vacuo and the residue was acidified to

pH ~ 5 by 1 N aqueous HCI (20 mL). The resulting mixture was filtered. The cake was washed with
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(88% 352 .82 (1 H, nm), 6.00-5.96 (1 H, 125 clopentyl

4 NHy MtH)' ), 2.51 (3H, s), 2.25-2.18 HZNNNO 2
we@edvglogaapzio[ 2, 3- ( 6 ]Jpyrimdin 7(8H) one (2H, PGNjB2007/002578

1.98 (2H, bm), 1.75-1.71 (2H, bm, 1.56- 1.54 (2H,

bm). 'H NMR (CDCI 3, 400 MHz)*"- ce 1.09-8.08 (1 H, m

7.75 (1 H ACF oN-amno-8- ), 7.45-7.43 (1 H,
petroleg e%he]r f&(ig) rRllYSt) %gcsgé%ojrlpg/a&?o t_g e’ tﬁékﬁ%ﬁmmm %5% ng O%) as a white

solid. rret hyl pyrido[2,3- (MrH)' .11 (1H, bs), 3.09 (3H, s),
LRMS:360%n+my4 | 55 (3H, s), 2.41 (2H bm), o

R4S g oyl 89 87 7 56 331 s 90 (SR Pl -2

3H), 2.38917 gp.rAthet 051 Wb(rfhéd) C8AP A, 2H)LRRB1- 8 (MpAmd %i el d
Structure Name mz 'HNVWV HNW (DVSO d6, 400 NH
8-Cyclopentyl-A-roet amicio-7,G 0 /g pytimidine-6-
carbox&@IlCM(iH-nM_{gl;ﬁﬂb@_maeJ@mgaﬂm 14 (2H bs), 6.49
(1H, n), ]pyri (MtH)© .04 (1H ), 2.58 (3H, s),
(60% HzN N N rido[2,3- .28-2.23 (2H, bm, 2.03
(2H (vjl lpy n mﬁgms (21 _bm,
1.59 (2H, m CH H NVRy OnVHz) : . 17-8.15 (1
H m, 7.80 (1 H nt. t31-6-(2 A cH
et hoxypyridin-3-yl)- W ?747%2 (1 H n), 6.98- N
4-methyl-2- .94 (1H, n), 6.0% (1H, bs), 128 366 .95
(3H, s), 3.09-3.07 (3H, H '
(et 1Leat0A ) pafutionlof exathnie 89 in) DIMIF 85 fegitibed()0 x 95 mm) was-pdded 100 L
of 0.1 (\/B&)%non 3t Shinopy réjioré il ORA fofﬁwedaayoih 0(p2Hback® 0.1 M 88ut®A of HATU and

trlethyl'ﬂ/sp'?? rgtaqctlvle[p Tile (Fﬁcﬁcglprpﬁuiﬁ Wéssstlrreg grl M %%Q(H:I E%r%he removal of the
solvenf/in Qacup,]_thHreS|dAe Was ec@stityted a;pbatny.l of @MSO %de{gbj(eq_teq-lo H'F)LC purification to
obtamﬁ‘}e%ae Srfcdundl 31 (et hyl am no)-4 365 (1H, m, 5.93 (1 H,

% Hc HNMN o ethylpyrido[2,3 (MH) (2H, m,
LRMS: 368 {MtHLy  s), 2.35- (65% .34 (2H, brn), 1.95 (2H, bn,
HNMR(SOOMHZ DMSO-d;); 11.89 (s, 1H)8.78 (s, 1 H) 8.11 (s, 1 H) 7.63 (s, 1 H) 6.64 (s, 1 H) 5.95 -

6.05 (m, 1 H) 2.92 (s, 3 H) 1.96 - 2.14 (m, 2 H) 1.74 - 1.94 (m, 2 H) 1.54 - 1.74 (m, 2 H).

Example 91. 2-(2,2-Difluoroethylamino
methylpyrido[2,3-d]pyrimidin-7(8H)-one (Compound 275

GH, ANy T CH,
i NN SN
|
FX\N)\N/ 0
H H i
OH

To a solution of 2-amino-8-(4-hydroxycyclohexyl)-6-(6-methoxypyridin-3-yl)-4-methylpyrido[2,3-
d]pyrimidin-[7(8H)-one (50 mg, 0.13 mmol) in anhydrous DMA (1.0 ml) at room temperature was added a
1M solution of potassium tert-butoxide in THF (0.14 ml). After stirring at R.T. for 1 hour, to the reaction
mixture was added 1-bromo-2,2-difluoroethane (20.9 mg, 0.14mmol). After stirring at room temperature
for 16 h and 4.5 h at 80 °C the reaction mixture was cooled to room temperature, and 1M solution of
potassium tert-butoxide in THF (0.16 ml) and 1-bromo-2,2-difluoroethane (41.8 mg, 0.28mmol) were
added. After stirring at 80 OC for 16h, to the reaction mixture was added another 1M solution of potassium
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]pyrimdin 7(8H one 1.91 (2H, bm, 1.61 (2H, bm,

1.15 (3H, t). HNWR (CDCl 3, 400 MHz): F .49-8.48 (1H,
worRgos®3n62 (1H, CH3 3-cycl opentyl-6-(3- ), 7. 8HCT/0B2664/002578

b) 7.76 (1 H, NLNIuoropyrldanyI)4n) 7.65

(0.3H, b), 7.54-7.48 134 A'EPT- N~ N N o ethyl -

354 (1H, m), 6.03-5.90 (1H m, H

tert- bl(t(';ﬁehry i’ﬁﬂMWXﬁHj‘p[)l%mGMﬂd}ﬂuoro&par{eqé 7 ﬁl\g, O]t(ljZ‘mr:?oI)’S A2/ s’amng at 80°C

for 16h 4@]@ rg'_a@tlctnzﬁgt_u&ﬁng?hgr :iye of 1M gq_lut(oz Hf p%qﬁsmmferggutg_xndpan a’yﬁand 3eq of 1-
broma-2,2-)ifludtoditang wede 4dBktl. After heatihh iNMRrOUAVB@r (20 mirk04 128-PC, the reaction

mlxtuzf%ﬁ 'cf’ogl’e?nﬂ ciomzteﬁégrﬁtu ‘h)ﬁ dﬁu}é'& vgﬁ'n)(DN_%b %)?e &%é’!ﬂt?te éaé\ied by filtration.

The fi rats vxﬁs cc(rﬂ_bupq_d@r,\p pbqlf@[j 25'@ reggged m\gsegcowmn(ej_utqtql wum ace@mg@a (0.1% acetic
acid) 4ritl wHdter (0. 108 2@etitlaéif)Ho givathi tifled Jopipoiiridras-aTolid Wéiigiited1)4.6 @g.34

51 (3H, ), 2.28-2.23 (2H bm, 1.99
LCMS]((%%“E?"&G% H) - one §2H, b;&o 79 (2H, bm), 1.64

THN 4OBM'752 Mqoé)ﬂ B8 H!-5¢ ym, 24Ny @ﬁ@@%ﬂ%@m a®hi2.84 (br. s, 2 H)

3.63 --372 ¢ OP|Y.86 (1, 21—’2-1133 H£2C7N'o' 3(912(1; 3$-D)55§(t8‘713.,(21%-|-h‘)(6i05§t, J )56.08 ’{|-|z,1 H)

e Q- = ) . , S),

682(‘&'%‘%’?%@%"5 'g:Age?dE“a?'?é‘z%‘l'ré“%h 4 ydroxy-3- 396 )

5.96 (1 H m, 3.80 (3H HAHNNO 3

Exam(&?%).w@étm Ar)wmél-s-i&dZMHd-ﬂmeth 6! ] i g ol

e ; . . L.

Step 1] gm’t | g% i : mmoicygl& ?xﬂ'_nel by ,
1.16 (3H, t). H NVR (DVBO d6, 400 CH3 OH -amino-8 Hz):
9.07 (1 H s), 7.83 (1 H Agxglopentyl-6-(4- ),
7.65-7.57 (1 H m, 7.24 13]%%droxy-3- 367 (1H, s),

0

7.08 (1H, m, 6.80 H2N N W et hoxyphenyl ) - 4-
(MH)® .78 (1H, n), 6.02-5.07 A1H (55%

ethyl pyrido[2,3 n)., 3.862N3HN s)NH2 55 (3H, s),

] pyri mdin-7(8H)-one .24 (2H, 2.02 (2H, brn),

1.76 (2H, bm, 1.59 (2H, bm . MR (DVBO- d6, 400 C
-(6-chloropyridin-3 CH, Hz): 8. ® (1 H s), 820 (1 H,
AN\ |)-8-cyclopentyl-4 ), 8.15541 H, s), 7.82 (1 H,
138 HC, ethyl-2 370 ), 7.57 (1 H m, 599 (1 H 3N
N N o (nethyl am no)pyndo[ 2 ( M+H)

A suspension mixture of 2-amino-4-chloro-6-methyl pyrimidine (144 g, 1.0 mol), trans-4-

aminocyclohexanol (140 g, 1.2 mol), AcOH (5 mL) in water (0.6 L) was heated at 99 °C in a 3.0 L flask.
After 6 h at same temperature, Sodium acetate (82.0 g, 1 mol) was added to the reaction mixture. After 48
h, at the same temperature aq NaOH (50 mL, 10 N) was added. The reaction mixture was heated to 99 °C
for 2 additional days. The reaction can be stopped if 2-amino-4-chloro-6-methyl pyrimidine is less than 2%
by HPLC analysis. If the reaction is slow another portion of aq. NaOH can be added to the reaction
mixture as long as the pH is ~ 7 to 8. The reaction mixture was then neutralized with Sodium bicarbonate
and cooled to 0 °C. Filfration gave trans-4-(2-amino-6-methylpyrimidin-4-ylamino)cyclohexanol (~ 85%).
Wet material is used for next step.

'H NMR (300 MHz, DMSO-d6) § ppm 1.14 - 1.24 (m, 4 H) 1.77 - 1.86 (m, 4 H) 1.97 (s, 3H) 3.35- 3.40
(m, 1 H) 3.57 - 3.69 (m, 1 H) 4.52 (d, J=4.55 Hz, 1 H) 5.53 (s, 1 H) 5.73 (s, 2 H) 6.43 (d, J=4.29 Hz, 1 H)
(M+H)* 223

Step 2: Synthesis of trans-4-(2-amino-5-iodo-6-methylpyrimidin-4-ylamino)cyclohexanol
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(45% H 3-d]pyrimdin-7(8H) ), 2.58 (3H, s), 2.51 (3H,
s), ne .37 (2H, bm, 2.00 (2H, bm, 1lo 1 1.79 (2H,
wbe0og/032168 2H, bm . WD 2008/ 032162 PCT/ | B2007/PORB32807/002578
-90- Synthetic Method Conmpound LRMS , Conpound %i el d
Structure Name miz 'H NVR H‘Y\WR (DMBO- d6, 400 Hz):
8.43 (1H, s), 8.02 (1H, cH3 i 'cH3 -cyclopentyl-2 n),
7.99 (1 H s), 7.80 (1 H A I}J;,_[\l (et hyl am no) - 6- (6- 380
s), 6.86-6.84 (1 H m, 5.96 9HCN~NN
et hoxypyndin 3 yI) (MtH) -~ NTRy m, 3.88 (3H, s),
3.34 (61% ' H-nethylp rﬁﬁ[ 3- (2H, m, 2.55 (3H,
s), 2.36 ]pyrindin-7(8HeNon& (2¥1 bm), 1.97 (2H, bm,
1.78 (2H, bm, 1.64 (2H, bm, ¥N6 3H, t. H NWR
(DMSO-d6, 400 CH3 i O CH3 -cyclntyl-6-(6 Hz): 8.43
(1H, s), 8.02 (1H A N L N ethoxypyridin-3-yl) ),
7.99 (1 H s), 7.17 (2H, 140 Hg& -nethyl-2- 366 s),

6.86-6.84 (1 H ,. 6.02- 140 N N _ _

( ﬁg@ﬁiyrr&m (&bs}rbil/-l(qr%-alPQG-mWyrggld|(1f|;¥?anﬁ?cz)cy§|_og§(ae%l |(§’8 95‘5);26 mol) in
water (07511%walsl agd@:dcsjasyr 1. OreqliivaleTi( @ Nyiedos 8@ infr@it ( 59)g, 026 5®!)@8H) °C over several
hours. b er gi:ﬁ’mg%?'i( 02q02f§r A( Ig Hne r@gghon %IXQJ?E &géitlrre@%verr%gh? Qnd I?e'é‘ted to 40°C for

severab Bgﬁrg_ ngr sncsaensyngnlgire v@s Iihen gp_Bled tf%quefct@g vtltﬁ,]Nay%)a 0. 8|_I|E(N|valent of
NaOHMa8 atitedl (fodm Ha-soyficin apeziminyitie) ahd 8 pfaliuctives filGedp give PO g of wet product.

The p%d&?wg{lburﬁlg@t;)m;\]rg%wth ¥ Btg%mggélg?gga&% é@ys%!b&atﬂ)n 'ﬁl) 100 (lﬁf‘ﬁlletﬁhnol and

am no XO0-
dried tg pmvﬁ9 8y’ ﬁﬁpﬁjﬁ-tzzargno ?WP{’P metol;yglﬂpmr%yl&mmq)cgzg)he)@nol (659, 72%
yield).] pyri m di n-6- =7.07Hz, 2H), 5.94-6.05 (m (] benzoate

H NMzR n(]'ZBo M&zﬁﬂ%b@%@%mﬁh oH?ﬁ](mH% 1%34 gf.gq&[],w#)ﬁ%ﬁss,b?m%@ -3.43

(m, 1 HEVSO-3B, (M40 6) BB (d, J=435c1 p N B3P (R S8:34 HB 108 6(11 ($12 H) |
(M+H)734§1 (1 H AcH( (ethylamno)-6-(3 ), 7.33-7.31 (4H,
nm, 7.03- 142 NL 3 ethoxyphenyl)-4 379 .00 (1 H, m,
6.11 (1 H m, (73% HSC-NNNOethyIpyrldo[ZB
Examglé/B3]Paniisb-§-Ridns-4-hydrxyBytloh@y)-6:ff-methidxypyridin-3-yl)-4-methylpyrido[2,3-

richiBM 7t 8) Shé 1t AofEg) - 55 (3H, s), 2.34 (2H bm, .14
. Preparation “of (E)-ethyl’ 3-(2n-?ar'nino-4-(trans-4-hydroxycyclohexylamino)-6-methylpyrimidin-s-

Step
yl)acrylate
CH3
~. _-CO,Et
>
H2N/kN/ NH
OH

Materials:
trans-4-(2-amino-5-iodo-6-methylpyrimidin-4- 35g,0.1 mol, 1.0 eq.
ylamino)cyclohexanol
Ethyl acrylate (FW =100, d = 0.918) 22 mL, 0.2 mol, 2.0 eq.
Palladium acetate (FW = 224.5) 675 mg, 3 mmol, 0.03 eq.
Triethylamine (FW = 101, d = 0.726) 28 mL, 0.2 mol, 2.0 eq.
DMF 80 mL

Procedure:
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1.

2.

1.69 (2H, bnm), 1.17 (3H, nm). H NVR (DVBO d6, 400 CH3
1-cyclopentyl-6-(3 Hz): 8.03 (1H, s), 7.41 (1H,
wethenyabenyl )-4 ), 7.33-7.31 (4H, m), 7.03- APAWBBAD7/002578
0-CH, ethyl-2- 365 .00 (1H, m, 6.11 (1H n), H3C NN
N O (nethyl am no) pyrido[ 2 (IV%—I)' 3.89 (3H, s), 2.86
(3H, s), (62% H ,h3-d]pyrimdin-7(8H- .66 (3H, s),
E%;i@éfgéoo—ﬂﬁ'l_, Pk rdifid ba‘lf'og{f?a'ék infgq alin%%a&t%"\lvith%e harlicd? Stirrer, additional
o Bm " H NVR (DVBO- 46, 2400 Hz): 936 (1 H, &) 7. 87
fupnel.thermaconple ang nijegen iNlgYy opent yl - 2- ), 7.20-7.15 (1H,
Chgrge the Tidsk Wimttlays-ai2-amine-6-iddd-6-@dé&thylfytimidin-a/lamino@geiaheleahol (35 g), DMF

H, . 14 C 1) - 4y '
TPl s o M RGBT s MEhgegeg ) e e
regetiog wap ppated withstising at3+-§0 °Clfprf howrsd HRLG peplysisdirdicajed the disappearance of
thé %Ertir@ matéridd) nd e rehetioh i Borlsitieked r@ompibte@4 The Fbactich. hRture was filtered
th@;ﬂ'\ cf@&iog{jccbﬂn?ﬁgn&i%%l%%&rﬁﬁg%crirl_\%%i%?’n&e/ fa’_%%agil(lgi 9I§ K E)?ti'a% 1on of the filtrate
with (BPtane 32X 108 IF)L) rymoved GB-remaiBinglethy! asetatsxgnotidethyigmine. This BMF fraction
wds suB ct@é—;&hot&%g dRtithdor(td ré’rhovg}emair(ir?@eo‘%% ’é’gfg‘a@ NeQ'emaining DMF solution

(TS0 LRHER 420 i f ot st vt apgurifission oy Dy

Step 21 P&parafidd of Braminol8-Gang-2-hlydréxyeyclov@yR-@ 08 IR iidP2,3-d]pyrimidin-7(8H)-one

PCT/ 1 B2007/ 002578 -91 Syngpetic Method Conpound
LRVB Com ound %ield Structyré Nane -n/z 'H NVR H NMR
(DVSO- d6, 400 cH3 - Ycycl ope ™6-(3 Hz): 9.37 (1 H,
s), 7.88 (1 H droxhenyIM4..), .69 (1H nm), 7.19
(1H, A OH ethyl2 -2 n)HN 1¥ (MY O, 7.05 (1H d),
146 351 .74-6.71 (1 H m, 6. .99 HNN'N N o

(et hyl am no) pyrido[ 2 (M-H) ( m, 2.89 (3H, s),
2.54 (56% CH3 , o3n-e (3H, s)Y2.36 (2H m, 2.02
(2H, m), 1.77-1.75 (2H, n), 1.&9-1.58 (2H, r n). CH3

Mate,-,gﬁoo MHz, DMVBO d6) 8 ppm CH3 N 1.23- 1.35 (m 2H) 1. 42-

K - am no-8-(trans-4 1.53 (m 2 H) 1.89 - 1.97 (m

2-amino-8-(trans-4-hydroxycyclohexyl)-4-methylpyrido[2,3- | 150 mL solution, 1.0 eq.
d]pyrimidin-7(8H)-one solution

PhSNa (FW = 132) 13.2 g, 0.1 mol, 1.0 eq.
PhSH (FW = 110, d = 1.078) 11 mL, 0.1 mol, 1.0 eq.
DBU(FW = 152, d = 1.018) 61 mL, 0.4 mol, 4.0 eq.
Diisopropylethylamine (FW = 129.24, d = 0.782) 100 mL, 0.6 mol, 6.0 eq.
Dimethylformide 100 mL

Procedure:

1.

3.

Equip a 500 mL, 3-neck round bottom flask with a mechanical stirrer, thermocouple, addition funnel,
nitrogen inlet and distillation set into a heating mantle.

Charge the flask with the DMF solution from last step, PhSNa (13.2 g), PhSH (11 mL), DBU (61 mL),
Diisopropylethylamine, and DMF (100 mL). The reaction mixture was heated at 110 °C for 3 hours.
HPLC analysis indicated the disappearance of the starting material and the reaction was considered
completed.

The DMF solution was concentrated under high vacuum (5 psi) at 55 °C to give ~ 150 mL of solution,
which was washed with 500 mL of t-butyl methyl ether. The ether layer was separated. 100 mL of
MeOH, 600 mL of water, and 300 mL of Toluene were added to the reaction mixture, which was
stired overnight under air. Filtration gave wet crude 2-amino-8-((1r,4r)-4-hydroxycyclohexyl)-4-

methylpyrido[2,3-d]pyrimidin-7(8H)-one which was directly used in next step (16g, 50%, crude)



N ydroxycycl ohexyl)-4 ethyl-6-(1-nethyl- H 2.56 (s, 3

H 2.72 - 2.84 154 F H2N )Il N O 1 H pyrazol -4- 355
w@rqosa3Hp2 3.49 - 3.60 (m 1 H ,3 3.85 (s, 3 POT/IB26@7/002578

(d, J=4.29 1)pyrido[2 z ]pyrimdin-7(8H-one , 1 H

5.23 - 5,72 (m 1 H) 05(s,2M)8.08(d,J=7.58 Hz, 2 H)

8.34 (s, 1 H OH (400 Mz, DVMsO-d6) 8 ppm N O CH

Step 31 I;r%gar%tﬂons éf ({rhmlgo-bbbr&nogg gran%ig,d?foxy@WOﬂQxyﬁ 4[-r{1é|thylpyrldo[2 3-d]pyrimidin-

7(*3”)°’gﬁalroxycycl opentyl)-6 H 2.57 (s, 3H)3 88(s,3 | ) 4.03

- 4,12 (m 1 H 4.97 155 FHNNO
(6- rrethoxypyrldln 321)-4- @ﬁthyl pyrido[2,3- 368 (d,
(m 1 Hz, 1 H 5.98 ]pynmdn?(l—l)one 088 (m 1
H)686(d J=8.59 z,l 2H)799 02 (m 1
H 8.03 (s, 1 H OH. Sﬂ\JZOHz1I—|)I|(400
MHz, DMBO d6) 8 ppm N %N’ 1.36(m2H) 1. 43 N
.~ 1 N-amno-8-(trans-4- 1.5 2 H 1.89 - 1.98
(m Il ydroxycycl ohexyl) - 4- .56 (s, 3 H 2.72 -
2.84 156 F HZN N O et hyl -6- (I pyrazol- 341 m 2 H)
3.50 - 3.62 (m 1 H) -yl)pyridg.3 .61 (d, J=4.04 Hz,
1 H 523 J]pyrimdin-7(8H-one 5.65 (m 1 H) 7.03 (s,

5 Materialsy) 11 (s, 1 H) 8.13 (s, 1 H 34 (s, 1 H 12.85 (s,

2-amido-&(1r,4-h-6JdPoxg8/a1o0MHz/1)-4DVESO- d6) 8 [aping, Nk nidiol, 1.0 eq.

~am no- 6 8 1,32 2 H 1.43 - |
methy?p?%ﬁ@?’@pg)'&'?@@'@n?'g"iez%‘h’v=1 @ (m 196 (H) m 157 E H2N N O
hromsaeonepdt Bl ) o 1) 2 48 (o] EapeEroeioem /1

Acetolr ié‘?W&i&'H’sz 3354 (m 2 H) 3 ZrQOOmE-57 (1T )
Jpyrimdin-7(8H)-one 62 (d_J=3103 Hz 1 H) 5 08 5 76
(m 1H)726(S 2 H .34(8,1H)(}|400M-|Z,

Proceli¥&O- d6) 8 ppm H 1.24-1.35(m2H)1.48- CH3 N N 1.58

1. Bouf aftbo Jn fhu g3 ﬂgﬁw@;ﬂa@gy@aﬁ?aﬁ%@ﬁws 4 1 2.5

2. 3 Tgpgi solutjorgof 2(amln018 pqy r,4r)-4- ydroxycyc?clahexyl) 4-methy|pyr|doi2 3- d]pyr||_r|r)1|d|n -7(8H)-one
10 (11.0 g, 34 mmol) in 1:1 acetonitrile/water (200 mL) was added N-bromosuccinimide (9.2 g, 52

mmol). After stirring for 6 hours at room temperature the solution was concentrated. Filtration
gave the crude product.
3. The crude product was slurried in 50 mL of t-butyl methyl ether. Filtration gave 2-amino-6-bromo-
8-(trans-4-hydroxycyclohexyl)-4-methylpyrido[2,3-d]pyrimidin-7(8H)-one in high purity (~8g, 70%).
15  Step 4: Preparation of 2-amino-8-(trans-4-hydroxycyclohexyl)-6-(6-methoxypyridin-3-yl)-4-
methylpyrido{2,3-d]pyrimidin-7(8H)-one (Compound 152)

CH; = | CHj,
N N
P
H,N~ 'N° N O
OH
Materials:
2-amino-6-bromo-8-(trans-4-hydroxycyclohexyl)-4- 13.2 g, 37.38 mmol, 1.0 eq.

methylpyrido[2,3-d]pyrimidin-7(8H)-one
(FW = 353.21)
6-methoxypyridin-3-ylboronic acid (FW = 152.94) 7.15 g, 46.7 mol, 1.25 eq.
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ethyl-6-(1H .61 (d, J=4.29 Hz, 1 H 5.25 158 F 2N N N
Oyrrolo[2,3-b]pyridin-5 391 5.69 (m 1 H 6.47 (dd,

wo reprosdet 2,3 J--3.54,1.77 Hz, 1 H) 7.12 (s, PCT/IB2007/002578
)pyrimdin-7(8H)-one H 7.45 - 7.51 (m 1 H) 7.97 (s,
1H 821 (d, J=1.77 Hz, 1 -$8-8.44 (d, J=2.02 Hz, 1
H) C]—| 11 66 (s, 1 H) WO 2008/ 032162 PCT/ | B2007/ 002578

o N 'n mmmmmm A | Oaraa el L ON: LA
Cs:CQ; '?‘ﬁcf%rgg Name miz ' H NI\/RP(4OO m‘s‘*-ﬁ?sé%?éé%"%‘é’b‘%qw

PACI(PPEok (EWGSB16r®) 1 H) 1.63- C H 3 N 091€M8, L127mmohp.03 eq)

1 2 eidxve ME am o831 (I R 3R 525 missbi2- 03— 2. 13
dI( renfﬁ‘l”iyemﬁénéjdD Vwﬁfevdroxvcvcl ooentvli2 ™2 30 (m 1 H)

2.38 - 2.461 (m 1 H 2.55(s, 3 H 3.88 (s, 159 F
Procediig® N O I)(6--4 met hyl pyri met hoxypy di ndo-[23,-3 368

H)Egulgg 1Hk S-Te rg@dﬁttlc;pnéaslt into %Réﬂrtfng] n%gﬂ? (\y(tﬁ asm%%uamﬁaq 'stirrer, reflux
1 cetiderfset, Tinying tule, tHprfocgeply and mt(gslerlmlq) 7.99 - 8.02 (m 1

2. H):hgrgéz thel dflasﬂ 2vifd2 é‘Bmmé—G-lﬂ}orr%(tr(aﬂQ@-hM?B )@Mﬁ&)ﬂﬁ)m&hylpyndo[z 3-

{nﬁ’l@gy ggH) -Op§. (1?3|.ﬁ g)2 Wetﬁoxx@mdm% yi%)rctn';ﬁ %gggh'_&h %’O g), Cs,CO;3

O(%ﬁeﬁr 9x FdGisPBRRNOY8 fnoht-an@402-Himethod@tiase (BME)water((240 mL/50 mL), The

] Téagtlonehﬂwré)Wa's dr%%dgto r(emx Q‘t b@ é fgrg 2(I%urs] T#L%Zaﬁ%ss indicated the

pyrimdin-7(8H)-one
s disappegrapce3d rlesstartfgfqyatqj;? a"éll‘? f&’t‘ftb'mn/lﬂﬁs CWQ BIMREBhm
3.Ciile MagtitinmixtBre[wab cBoidb)o rBem lemblbraturd.. Ffrat(omrerdovel thk. iSsdluble inorganic

sglts Tth a}qgrf &y %' R0 J)sly 541 h'_rootgf %4co 5Wlth filtrate.
(T A éﬂ?ﬁ%& B o

( gquegus [ggqr vgas:gepqlrix,t?(p arzcbqaxtrgct 1THA was g\@porat@d fz;d (jw] ethpnol was added
H)andﬁth@ﬁevdd&HteN 16give a dall ,sokb=BhSsblittwereldiddplvéd @@06 mL of THF and heated
H)ap Oglgdvﬁtg]GBy rq_lgl Ilgcl%SgﬁrgwnanI?oﬁcé%‘ra&QA ?fi'l"l-h_'—l)lgagﬁ' tjﬁglcﬁja%finzal product.
4.\Vfpe cONEErogiadt (62.9 [girwas slurried in 20 mL of THF and 150 mL of methanol and then
heated to reflux for 30 min. The sample was allowed to slowly cool down to 23 °C overnight. The
solids were collected by filtration and dried at 55 °C under high vacuum to obtain 9.0 g of 2-
amino-8-(trans-4-hydroxycyclohexyl)-6-(6-methoxypyridin-3-yl)-4-methylpyrido[2,3-d]pyrimidin-
7(8H)-one (Compound 152). The compound purity was confirmed by HPLC to be 94%.

Example 94. cis-4-(5-Bromo-2-(2,5-dimethyl-1H-pyrrol-1-yl)-6-methylpyrimidin-4-ylamino)cyclohexanol

CHs
Br
HsC NI\
M
/N N TNH
e
OH

A mixture of 5-bromo-4-chloro-2-(2,5-dimethyl-1H-pyrrol-1-yl)-6-methylpyrimidine (5.00 g, 17.0

mmol), cis-4-aminocyclohexanol hydrochloride (2.77 g, 18.3 mmol), and diisopropylethyl amine (8.69 mL,
49.9 mmol) in dimethylacetamide (60.0 mL) was heated at 160°C in a sealed tube overnight. The reaction
mixture was concentrated and the residue was purified by flash chromatography eluting with
chloroform/methanol (0-3%). Combined fractions containing the desired product were concentrated. The

resulting gum was dissolved in methyl tert-butyl ether (450 mL) and the solution was washed with 50%
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CH3 N1.71 - 1.81 (m 2 H 1.94 N-amno-8-[(1
R 3S)-3- .04 (m 2 H 2.26 - 2.36 (m 'N
w@q deosxynyz| opentyl]-4- H) 2.59 (s, 3 H 4.05 -prdr/iBR007/002578

162 F ethyl-6-(1H pyrazol- 327 (m1 H) 5.04 (d, J=6.82

Hz, 1 2N N O -yl )pyrido[2, 3% | 9 99 - 6.09 (m 1 H

7.09 jpyrimdin-7(8H)-one (s, 2 8.15 (s, 1 H) 8.16
brine, éDl\/g (SMé%SBQ) fﬁer%é ang@cong(e?%te& gos%éro(tﬁﬁ tltﬂegcggﬁ'lo\iﬁggs (}%e fogmy solid (5.53
9.88%y 2 26 - 2. 38 (m CH3 -anmino-8-[(1 R 3S)-3 H) 2.59
(M+H)(379,381H) 4.05 - 4.13 vydroxycyclopentyl]-4- (m 1 H)

1H er@f %o EAEI]Z, qﬁ{g-%és}'ém 114%'1"__47 g OF%% 59 {. éf]a E‘;’ 211-8'_')79 1%@.@ 2 H) 2.25

(s, 6 HI@ 41 05:3 H)3.77 {d, g2 FTHz, 1 HHP.90 RO KNGT H) 4G BsR T8 Biz, 18) 5.75 (s, 2 H)
674(&3:868#& 1?445 - 7.53 (m 1 ]pyrimdin-7(8H) -one 1)
.03 (s, 1 H 822(d, -1.77 Hz, 1 H 846 (d, OH
-2. 27 He, 1 H) 11 68 (s, 1400 M, DVEO- d6) 6 ppm

VIammacscﬁQhe%ll&v%@mﬁm 1 |'|) 1. 91 - 2. 01 ( m

ydroxycyclopentyl]-4- 1 H 2.03 - 2.13 (m 1 H 2.24

N et hyl -6-(1-mathy| - 2.34 (m 1 H 2.38- 2.46 164 F

H2NIt, N O 1 H pyrazol - 4- 3410(|'H)1 H )3 2.57 (s, (nH)

3.86 4 54 |)p rimdi -7 , <388 Hz, 1 H 6.24

Jpyrimdin7(8H) one 3 3 mf,"i\ 7.07 (s, 2 H 1.08

(s, 1 H 811 (s, 1 H 81 1 H W

2008/ 032162 PCT/ 1 B2007/ 78 -93- Synthetic Method

Conpound LRVS Com ound %i elcei, St ure Nanme mz 'H

NVR 400 MHz, DMSO-a6) 6 ppm 1.8 .64 (m 1 H 1.65 H

1.73(m 1H 1.93-2.03(m NI1H 2.06- 2 16 ‘

(m 1 H 2.22 CH3 | N -anmge<84t?1 R3R)-3- 2.33 (m

1 H 2.40 - 2.47 ydroxycyclopentyl]-4- (m 1 H 2.57

(s, 3 H 4.41 - Nethyl-6-(1H .47 (m 1 H) 4.53 (d,

J g a@aoled§%) Folution obrig-f(&bio[rR-23215]dpethyk! H:-pgrral77y!)6-mathylpyrimidin-4-
ylamm@)c?c‘lohex&oﬁ(é 56@] 6.49 fino N dll’)\&b{ Ifbﬁi&{rﬁdég(‘ﬂ 04i) ﬁﬁ@added sodium hydride
(60% q]_lﬁpeﬁsl%ér\ oil, g; r@g J13. % mnldBy kher 25 hr J&%I-Q so?utlon 31)1 ,3,2- g‘loxaghldlane 2,2
dioxane (1.23 g, 9.89 mmol) in dimethylformamide (7 0 mL) was added drop wise over 1 hr. After stirring
0°C overnight an additional 4 eq sodium hydride was added followed by 1,3,2-dioxathiolane 2,2 dioxane in
0.25 eq portions every 15 min up to 2.25 eq. The reaction was quenched with methanol and
concentrated. The residue was then diluted with 1,4 dioxane (200 ml) and water (5.0 ml). p-
Toluenesulfonic acid (g mmol) was added and the mixture was heated to 40°C for 1.5 hour. The solution
cooled to 0°C and saturated with solid sodium bicarbonate. Diluted with water (100 mL) and extracted

with dichloromethane (3 x 500 mL). Combined organics were washed with brine (150 mL), dried

(MgS0,), filtered, and concentrated. The crude product was purified by flash chromatography eluting with
hexanes/methyl tert-butylether (15-75%) to afford the title compound (1.27 g, 45%).

1H NMR (400 MHz, DMSO-d6)  ppm 1.40 - 1.50 (m, 2 H) 1.51 - 1.61 (m, 2 H) 1.72 - 1.80 (m, 2 H) 1.80 -
1.88 (m, 2 H) 2.26 (s, 6 H) 2.41 (s, 3 H) 3.39 (t, J=5.43 Hz, 2 H) 3.48 - 3.57 (m, 3 H) 3.94 - 4.03 (m, 1 H)
4.50 (t, J=5.56 Hz, 1 H) 5.75 (s, 2 H) 6.80 (d, J=8.08 Hz, 1 H)

(M+H)* 424
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(m 1 H 7.99 (s, 1 H 821 (d, OH-2.02 Hz, 1 H) 8.45
(d, -2.02 Hz, 1 H 11.66 (s, 1 400 M1z, DVMSO 06) 6
w@pimseBAsH56- 1.63 (m1H)1.63- CH3 | N 1.69 (mPQI/H2007/002578
1.90 - 2200 (m N -am no-s-é 1 R3R-3- 1 H 2.05 -
2.14 (m 1 H 2.25 N ydroxycytlopentyl]-4- 2.34 (m 1
2.40 - 2.46 166 F ethyl-6-(1 Hpyrazol- 327 (m 1
H 2.58 (s, 3 H 4.43 - H2N N -yl )pyrido[2,3- .50
(m 1H)4.53(d,J303]pr|m n-7(8H)-one z, 1 H)
6.23 - 6.32 (m 1H) 05 8.12 (s, 1 H 13
(s, 1 H 834 (s, 1 HO@/NHB‘(?B( (s, 1H CB xcxir
am no 6 brono 8 400 2 ‘}‘ (2ami n 06 -2 ppm
hyl propyl )-4- 1.09 (s 6 H 2. , 3 H et 167 F
H2N N | ethyl pyrido[2, 3- 328 EEE 2 H 4.65 (s, 1
H 4CH s Jpyrimdin-7(8H)-one 34 (s, 2 H 8.41 (s, 1
H HO CH3 CH3 400 MHz, DNMBQ~6)06 ppm N Br
- am no- 6- br ono- 8- 120-1‘%7 m 2 H 1.43 - '
(cis-4- 1.55 (m 2 H 1.74 - 1.83 (m 168 FH 2 NNO

Y QRN &St LQBEX Y3 -brofho-208, Slﬂ)methﬂ1 Lpﬂ&@(yﬁ%anah\%/nmld(rm 1

ylamlr‘ggcy%ﬁ@ ﬁ@%’% @nol% ?g %619( :‘_ﬁ)vm%) ﬁd hy %élﬁjamu:ﬁ/ %ro 7(’_‘@_' g, 14.5 mmol)

in10: Bet%\o(\gqterﬂa—p mL[}«hs(nqatedmﬂreﬂnxzoverm&}dee)eaSthgmthu@@s Sbricentrated
and th@Presfitk Was urkida W@é@ﬁﬂromgio gpt{y%iutlﬁg $ith chiororkrdz N%mlﬁgoma in methanol

. 3 H 4.46 (s, 2 H)
(044&?&8&%{5{}‘5"8?5?{?‘%"“9%%97"‘?97 % 1 H) 6.87 (d, J=8. 59 169
(M+H)F 345,44T 356 z, 1 H) 7.27 (s, 2 H) 8.02

1H Nl\ijfﬁ Dtgb gt\gﬁu"z,zﬂg%@@ 5"6%%1’\' Qd (Wé'lf dj ”1 §67 % @?Eeg(-ggm (m, 2 H) 1.72 -
1.81 (@@H)zz171(s+@Hmw@g@sz 34403 7(('31"1("21 ng}’s'.sg Hz, 2 H) 3.86 -
3.96 (MG} 4150 (t, O=P P8HZz, U508 E LB P8 Biz,(12H) 6logls, A18), 6 H) 2. 58

(s, 3 H Nydroxy-2- .46 (s, 2 H 4.81 (s, 1 H 170 F

H2NN N o ethyI py dol[ 3 343 ') 7.70 -27.77 (m thrP

Example 3-(2-amino-4-(cis-4-(2-hydroxyethoxy)cyclohexylamino)-6-met rimidin-5-
ylacrylate
CHj3 0]
N X0 CH,
P
HoN N NH
Ho/\/ O

In a sealed tube a solution of 2-(cis-4-(2-amino-5-bromo-6-methylpyrimidin-4-
ylamino)cyclohexyloxy)ethanol (695 mg, 4.03 mmol) and ethyl acrylate (438 ul, 4.03 mmol} in
triethylamine (10 mL) was bubbled with argon for ~5 minutes. Tetrakis(triphenylphosphin)-palladium (0)
(232 mg, 0.201 mmol) was added, the vial was sealed and the mixture was bubbled again with argon (5
minutes). The reaction was heated to 130°C overnight, cooled to room temperature and concentrated.
The residue was dissolved in chloroform (500 mL) and washed with water and brine, dried (MgSO,),
filtered and concentrated. The crude product was purified by flash chromatography eiuting with
chloroform/7 N ammonia in methanol (0-4%) to afford the title compound (615 mg, 84%).

(M+H)" 365
1H NMR (400 MHz, DMSO-ds) 8 ppm 1.24 (t, J=7.07 Hz, 3H) 1.38 - 1.48 (m, 2 H) 1.51 - 1.59 (m, 2 H)
1.62-1.73(m,2H) 1.77 - 1.86 (m, 2 H) 2.21 (s, 3 H) 3.39 (t, =5.43 Hz, 2 H) 3.47 - 3.53 (m, 3 H) 3.97 -



l-r CH3 Jpyrimdin-7(8H-one (s, 1 H HO CH3 WO
2008/ 032162 PCT/1B2007/ 002578 -94- Synthetic Mt hod
w@oposaie2z LRVS Com ound %i el d Structure Name PE®IB28D7/002578
NVR (400 MHz, DMBO-d6) 5 ppm H 1.23 - 1.34 (m 2 H
1.46 - CH3 NN 1.57 (m 2 H®1.76 - 1.86 (m
-amno-8-(cis-4- H 2.57 (s, 3 H 3.00 - 3.12 N\ \ \
4.06 (MO Y 6! 22FYz)2 Ay 4507 2558 H3. 189) 59530, 2214.92 HL, 1)) 6.30 - 6.37 (m, 3
o 'lméth@ - 1%2 r30 % J=2. 788®|z, 5% H) 5.43 17f F (

I | 6- .
H) 7.6 5824 r'é[z, 3-b]pyridin-6 391 5.55 (m 1 H) 6.47
(dd, 1)pyrido[2, 3- -3.28,1.77 Hz, 1 H 7.07 (s,

Exampl®Y¥ é J (3 i i -one

5 OH 11.66 (s, 1 H H (400 MHz, DVSO-c6) 8 ppm N N
-am no- 8- (2-hydroxy- 1.15 (§$Hs6 H 2.60 (s, 3 H CH3
-met hyl propyl )-4- 1.49 .4 H 4.85 (s, 1 H 1 N
ethyl-6-(1 H172 F I rrol -b]lpyridin-5 365 ) 7.24
(s, 2 H 7.46 - 7.51 Hy pdo[2,3- (m 1 H)
8.08 (s, 1 H 824 (d, "2 1-r -1.77 Hz, 1 H 8.49 (d,
CH3 Jpyrimdin-7(8H one -2.0 , 1 H 11.69 (s, 1
HO CH3 ) (400 Mz, DWVSO d6) 8 CH3 N/ 1.16 (s, 6
2.63 (s, 3 H -amno-8-(2-hydroxy- .50 (s, 2 H)
4.81 (s, 1 H N\ \ \\ %ropyl)-4- .36 (s, 2 H
7.61 - 7.68 (m 1 173 F ethyl-6-quinolin-3- 376 )
7.77 (ddd, J=8.34, 6.95, H2N N N O | pyndo[ 2, 3- 1.39
HA solutidd)of &)@thyl 3-&-a¥ing-4r{ cid-4 (- hiydiodyathory)sydichexyintifo)-§-ngghylpyrimidin-
5-yl)adnyate #615MngB1.69 mirfdy), thiSERano1417871,HZeg rdmé), béhz8Rbtkisl, soaitld s&ltias mg,
y’@.ogem,gslkg ) %M%% eHe ;o3 NcPc’édorn ~
10 1.69 mt[r_mo)l}sl idggab(crgﬁ:l Szgﬁgnde@%enf_ %9,1_ mt,_ Twpl\/l;gﬂdlng@r& ylethyl amine (1.76
mL, 10. amimoed i8N’ (\edipetdylfomGdd (11.22nLiHwad héed-to 22@0 ofermightNThe reaction

mixtury QEQ@&ﬁEé(rﬁrla@B %ﬁtﬁn'e (ﬁésid]:e 'Gnas 3ar§t%né§bet§eé?‘)m§hﬁ Jert:buﬁle@r%r (500 mL) and
6- net hoxygyndl n- 3- 2 m 2 3.97 (s, 3 . 06, ,
onate (50 mL). The organic layer was separated and washed with 50% brine,

2

saturated sodium bica

dried (Nay;SO,), filtered and concentrated. The combined aqueous layers were extracted with chloroform
15 (3x 175 mL). Combined extracts were washed with brine (50 mL), dried (Na,SO,), filtered and

concentrated. The crude product was purified by flash chromatography eluting with c;hloroform/?N

ammonia in methanol (0-6%) to afford the title compound (411 mg, 77%).

(M+H)* 319

1H NMR (300 MHz, DMSO-ds) 8 ppm 1.15 - 1.28 (m, 2 H) 1.35 - 1.50 (m, 2 H) 1.91 - 2.04 (m, 2 H) 2.46
20 (s,3H)283-3.13(m, 2H)3.41 (t, /=5.09 Hz, 2 H) 3.50 - 3.61 (m, 3 H) 4.65 (t, J=15.26 Hz, 1 H) 5.26 -

5.43 (m, 1 H) 6.14 (d, J=9.42 Hz, 1 H) 6.86 - 7.15 (m, 2 H) 7.81 (d, J=9.42 Hz, 1 H)

Example 99. 2-Amino-6-bromo-8-(ci:

7(8H)-one (Compound 284)

25 Ho” ™0

To a solution of 2-amino-8-(cis-4-(2-hydroxyethoxy)cyclohexyl)-4-methylpyrido[2,3-d]pyrimidin-
7(8H)-one (411 mg, 1.29 mmol) in dimethylformamide (10 mL) was added N-bromosuccinimide (253 mg,
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174 F H2ZN N O I )-4-nmet hyl pyndo[2,3- .15 (m 1 H) 5.21

(s, 2 H ]pyrirn'din-7(8l—l) one .46 - 5.58 (m 1 H)
woe2@8/06xd62 -8.59 Hz, 1 7.74 (s 1 H) .98 (PdT/1B2007/002578

J=8.59, 2.53 Hz, 1()—|831C[_§6 J=2.27 Hz, 1 H CH3

(400 MHz, DI\/SOdG) 8 ppm PO O 1.84-1.93(m 2H) 2. 34

-amn06(6- 42 (m 2 H 2.51 - 2.55 (m

1.42 nﬁﬁc{l}o )A)‘(ers?l'rﬂifbr 3'h¥ur)a1 %om"t@m&ré@e (tt% soﬁm&l) wgs c%%centrgte& OThé residue was

dlssolg@gm%ﬁgw gﬁ“ %F@sheggéth 1@\8&{(—1') cfrt:'_qj\ate (%52? H\L) and brlne (25 mL).
The ordatc afer wab pied (NabO), Mi{eBdd)and zoncknttdted? . TAd cugle p@did) wds @ ified by flash -

chrom?ﬁgrs%ém%ﬁg@ g hff%cétgte cﬂ })éfo%zg 'gnnéc% (ar';]h g'n }_éﬂsn&g@&}\; to afford the

title compayndo(382 Mg TR)- 8- (4- .42 (m 2 H) 2.51 - 2.56 (m
(M+H)XSa7y8dohexyl ) - 6- (1H- H 2.58 (s, 3 H 3.02 - 3.14 176

1H NI\}I:R @%WNFW#F@’Z‘?' pm 1%%“) gl%ﬁ] I(%O%Eb £a7 3’?’%&5’]2 A {2'31_02 P (m, 2 H) 2.49

(s, 3 H3 278 - @3 (m, 24H) 3.42 6. <=§311lzr§ HB3.5% - §§1 (m, eH;+)4qaz 879 (rs; 1 H) 5.33 - 5.56

(m, 1 |qu)7&3 MQ:2R08H98233 @21 RET/ | B2007/ 002578 -95- Synthetic
od Conpound LRVS Cora ound %ield Structure Nane

mz HNVR CHB (400 Mz, DVEO ab) 8 ppm CHB N O
methy%yr@o!ﬂﬁ, c?laénmldln %H{Sﬂe (C%\Eodﬂe)éyﬂy“ d' n- 3- y') 8- H 2.56

CI SS- 177 F HN-N O
ydroxycycl ohexyl) - 4- 399 (m 2 H 3.84 - 3.90(m 1H)

2 et hyl pyrido[ 2, 3- O\élg J=2.78
]pyrlmdln 7(8H) - onez 5. dZ(m 1 H .10
- 7.21 (m 2 H 8.01 5,1.89 Hz, 1 OH CH3

HoN” N

A mixture of 2-amino-6-bromo-8-(cis-4-(2-hydroxyethoxy)cyclohexyl)-4-methylpyrido[2,3-
d]pyrimidin-7(8H)-one (50 mg, 0.13 mmol), potassium carbonate (52 mg, 0.38 mmol), and 2-methoxy-5-
pyridine boronic acid (38 mg, 0.25mmol) in 5:1 dimethylformade: water (1.3 mL) was bubbled with argon
for 5 minutes. To the mixture was added bis(tripehnylphosphine) palladium (ll) chloride (9 mg, 0.13
mmol) and the microwave vial was immediately sealed and the mixture was bubbled again with argon.
After heating for 20 min at 100°C in the microwave, the mixture was concentrated in vacuo. The residue
was dissolved in CHCI; (60 mL) and washed with water (10 mL) and brine (10 mL). The organic layer
was dried (Na,S0O,), filtered and concentrated. The crude product was purified by flash chromatography
eluting with chloroform/7 N ammonia in methanol (0-5%) to afford the title compound (50 mg, 93%).
(M+H)" 426
1H NMR (400 MHz, DMSO-d6) 6 ppm 1.25 - 1.33 (m, 2 H) 1.39 - 1.50 (m, 2 H) 1.95 - 2.04 (m, 2 H) 2.55
(s,3H)2.89-3.12 (m, 2 H) 3.42 (t, /=5.18 Hz, 2 H) 3.52 - 3.61 (m, 3 H) 3.88 (s, 3 H) 4.52 - 4.79 (m, 1 H)
5.37 - 5.55 (m, 1 H) 6.85 (d, J=8.59 Hz, 1 H) 6.97 - 7.20 (m, 2 H) 7.97 (s, 1 H) 8.00 (dd, J=8.72, 2.40 Hz,
1 H) 8.42 (d, J=2.02 Hz, 1 H)



N

1.26 (m 2 H 1.49 -

Br

(400 MHz, DWVSO a6) 8 ppm -am no-6-brono-8- 1.15 -
HZNNQ N Otrans-4- 1.59 (m 2 H)

WQ@2@8/032122 15 (m 178 F et hoxycycl ohexyl) - 4- 3BC1/H2007/002578
2.49 (s, 3 H 2.61 - 2.73 eth7ylpyr|do[23 (m 2 H
3.17 - 3.26 (m 1 H) ]pyr| din-7(8H)-one .27 (s, 3
I—|)515-567(m1|—|)726(s 2I—|)834(sl|—|)
TableQCH:% CH3 N 'CH3 400 MHz, DVMBO-d6) 8 ppm N F
am no-6-(5-fluoro-6- 116-12 (m 2 H 51 -
etfﬁwnMpldlnSyl) 8- 1.61 (m 2 2.07 -(2.16|(m
aiethod ) 2.56 (g, 3 H) 2.71 - peBed F I-ENSNO ;
“COmPOUM hMY,‘ﬁml nhavul \ = § tructyre ( |m1 2 Hl 12 ”WEQ’ 4 Z 32 20 HNMR
etlhyl pyri do[ 2, 3- 32 (m, Ng—p P8 (s, 31 90 (. 12 155 o, 14,
] pyrl m di - 7( 8H) - N 75 frninde-(5) i 22 (s,saﬁ(s)m))muc(: J-H)
8.[01 (dd, | 12. 25N’ : H) 2V' &) o8 ol 2
102 Gl (F00 iz, oLBRgE pp KEP gdgbﬁl?» (et ?%%, 255 (8 3H), 220 (40,
-4dm no- 6-[|6- 1.20 - 29 (m 2 Hplpdtimidits7(8HYpne] . 55 11.12,7.58 Hz, 2 H), 2.11
H) 1.75 - [1.84 (m N-Ai et hyl ami fo) pyri din- [H 2 [T 6 e m. 2 )
(3, 3 A 3705 (5, 6 (I Ccis 4= J[3.85-3 (M TH KYIR (DMSO-ab, 400
4130 181 F H2N N O @Irmgydrgxyc @mg&mbgﬁzl- 39 @’53'?589(':;48);,3'4%3""
J3 7 % Et hyl, g i n- Poin@opyidsiovem 1 B, 5 78-6.20 (11, m),
103 66 d J—8 8& T‘m°d| N7(8H) '\;ﬁj{y‘fg"c'm’f"% 7250298 G, dd, J = 1048, 4.17
2 23%83 - <2 H 8."38 ( d(methaninofpiradg@*+HN PR, 4,07 fIEe €5, = 1056
CHI3 NHz, dé) 8 ppm dQPV’H\'ﬁ"ﬁ@H)ﬁ- [ 6- '5igz)-253269 (3H, m),
127 (m 242 H 1.51 N d| msthyla no)pyr|d| n 615fﬁf6(11H m), 1.14 (3H,
2 +6—- FefS—4 2 HNM?RSE;ZS)OdG
[~ . o I CT QATTO - LI 400
3 . 8 HN O Ltcheaéwy@l ohexyl Hy- 9(06(1H s), 7.84 (1H,
4( ( l;\ydrogtq-] Pri qdo[ 2 7.61H\H, m), 7.25 (1H, s),
(1H/m), 6.87-6.88 (1H,
108 3- 2 ]% | Midhgie. - dnests i 196 (1H, m), 3.80 (3H,
(m Hz H) [rretid@nirfompyridd2 l‘-’ﬂ*H) k8488 (3H, m), 2.55 (3H, s),
(dd, J=8.44, 2. 27 H CH3 H CHE Wf("m@(sN)Hz B 208 it b
8|lppm N 1. 17 - (m 2 H 150 7o, 55 AR, A
-dm no- 8- (Jt rans- 4- cél 59 w2 H2. 08 - 2.16 (m (40DMHz gsLogaFg%gA-
‘ S
effhoxycyclfohexyl ) - £ .57 (s, k362 75 1 2. 8y Y p‘@%’?’Hz({SH)S)SB(sa
FIH2N N O |et hyke. @k(‘ yrazol - 4- pmdln-ayIH 3. 22?4 88,(s, 2 H) 5.19 (d,
110 3[H & 30 4-methyi-2- J—9 60 Hz, 1 H) 5.24 - 5.48
: CH, (methylamino)pyrido[2 (m, 2H) 5.89 -6.14 (m, 1 H)
| 3-d]pyrimidin-7(8H)- 6.80 (d, J=8.84 Hz, 1 H) 7.79
one (s, 1 H) 8.03 (dd, /=8.72,
D 40 Hz, 1 H) 8.35 (d, J=2.27
Hz, 1 H)
H NMR (DMSO-ds, 400
< p-armino - 799 (11 ) 717 Gt
111 A NN AN cycigpenw'igf(sé o | 352 ?s))', 6.86-(6.8’43()1H, m)f 6.02-
[ ethoxypyridin-3-l)- | .1 |5 98 (1H, m), 3.88'(3H, 5),
(55%) N" NS0 -methylpyrido[2,3- b 56 (3H, 5), 2.24-2.23 (2H
é d]pyrimidin-7(8H)-one bm), 2.02 (2H, bm), 1.76 (2H,
bm), 1.59 (2H, bm).
H NMR (DMSO-ds, 400
cH, @ c P-amino-6-(6- MHz): 8.70 (1H, s), 8.15 (1H,
A N)YTCN( Chioropyridin-3-yl)-8- | 4. [s). 7.67 (2H, m), 7.33 (2H,
112 lN, " cyclopentyl-4- (M+H)* s), 6.00 (1H, m), 2.59 (3H,
(75%) RN 0 methylpyrido[2,3- ), 2.23 (2H, bm), 2.02 (2H,
é d]pyrimidin-7(8H)-one m), 1.76 (2H, bm), 1.59 (2H,
m).
H NMR (DMSO-ds, 400
T \H 3-cyclopentyl-4- Hz): 8.47 (1H, s), 8.23 (1H,
A e, “3 methyl-2- ), 8.00 (1H, s), 7.49 (1H, d),
115 N SN (methylamino)-6-(1H- 375 .14 (2H, bs}), 6.49 (1H, m),
HCepy )\ # o pyrrolo[2,3-b]pyridin-5{ (M+H)* 16.04 (1H, m), 2.98 (3H, s),
(58%) vi)pyrido[2,3- .55 (3H, s), 2.28-2.23 (2H,
é d]pyrimidin-7(8H)-one m), 2.03 (2H, bm), 1.78 (2H,
m), 1.59 (2H, bm).




1) pyridoJ 2, 3-
]pyrimdin-7(8H) -one 1 H)
w@2®8/065621 H) 8.34 (s,

.33 (m 1 H 5.17

7.05
1 H 12.

2008/ 032162 PCT/1B2007/ 002578
Conpound LRVS Conpound %i ef 8 Structure Name mz 'H
NI\/R CH3 (400 MHz, CHLOROFORMF N\ \ Br

PRAY Q a1 faXo)

(s,
86 (s,

5.73 (m

2 H 8.11 (s,

1 H

1 H) OrPCTZH200¥D02578

-96- Synthetic Method

1

d]pyrimidin-7(8H)-one

OO PP L. 0o =4 \ll;
et(h -4-192-204(m 2H)2 ﬁ,gb"illgé:ﬁﬁgNNO
L
nCompoumCX%i@?&?X 1) pyri dgfrgeturrl - 57 iz 13 H 'HNMR
OfpyTT I ar = 7 8t - . o0& - 3. & (S, 4H NKIR(MeOD, 400 MHz)
1)[5.91-6.08 (m 1 &) 8. 13 & 1 4 0 H 400 Mz P75t thoss: o2 m1
DYSO- d6) 6 ppm xi ﬁ,}moa,engpz 1. 30 Z@‘G?{m “h2sa 0
N[/ q-,m nor 8- ( 4;,hY 3, 36 hyl u4>74r(umy| 2 H) 17.968z 2H)267(t, J=
117 - [N\ - thyHl dycl g; xyI ) 1.' 4097 (18 Hz 3H) 2.54 (s, 3 H)
H) @tdaaal -f6- (1 F pyr &lol -4- 355 ynm.d iy m n%“””rzfség‘éé.&"fn”?l:%g(m,
4.105 (s, 1 185 F 2N NN O 1) pyrid pB:pSIam@e .40 -2F5.1.$1%L-763(r|:,$:")11-23
(m 1 H 698 ]pyrinidin-7(8H)- )ne (s, 2 H| 8.10¢" _02%@3;’)1_013&,J§J
1|H 8.16 (s, 1 H 833 (s, 1 H 12.86 (s, |1 5 GF13 H).
H[400 MHz,| DVSO- d6) 6 ppm CH3 NN 1.17 - 1.]29 ( i N®R (MeOD, 400 MHz)
Hl 1.51 - [1.61 (m§ H) 2.008 - 2 Blskydomntybd- S48 (0, fo 780 Fie 2 1)
- am nd 8- (| r ans- 4Ju|\ g\ s, 3 (Gg)(y "")/"Bmethy" . 87 z’fai'(t J=7.43 Hz, 2 H) 2.54)
118 et[hox ohexyh A 2 H 3. BydlobpiooRsH) | (6 3ERp! (t /=755 Hz 2
F ﬁ%@){ O fet hyl o[ 2, - pyrazol - gpyi@E86- 31 ((m 1 g—ﬁ%’?gﬁf 1(."71(’5% '1*)83?,:,
5.16 - 5.83 (m 1)pyk[2 1 H) 6, '@’°("§‘“"T H) |7. 14 pH)1.62-1.75 m, 2H) 1.23f
7126 ] pyrl m-di-n 7/ Ql—!\ one rn 2 !—l\ 740 390 ((tm'l\l 7118H(z),D3?()J'0MH
H| 1.35 (s, 1 H 12.62 - 13 2 B N;B; 675 (8, 2H)
(400 Mz, [DMBO-d6){"8 p et b4 )4,“ 17 (mps8-¢4p (m. 1H)3.42-
1.134 ®, N\ \ \ B Y am Pho 8- (t ans:84- =1 sngzgff) 1({*32876552,33‘3'“,4)
M9 1| 1.76 (d, 11 $droxycYcl ohexyl) PY"’°E¥I‘Q[2 i+ H zl-d)>(s 3H)2.31-2.47 (m, 2
2.|38(3(6%) 3 |HQCK| .50 - 2.6( Y H) 2.00 - 2.14 (m, 2 H) 1.84
! d, J=5.29 Hz, 2 H) 1.62 -
V'p’°pa"a'"‘de (1 76 (m, 2 H) 1.23 (t, J = 7.18]
Hz, 3 H).
H NMR (MeOD, 400 MHz)
o . 8.26 (dd, J = 4.78, 1.01 Hz, )1
\ ] o = H) 8.07 (d, J = 8.31 Hz, 1 H
e e, BRI
10 B y N <N> o ;r?;ngp?’ﬂ G023 421 5.)15'(m,1'|-|) 3(?416-3.)51'(m,-
HC Iropyrido[2, M+H)® |2 H) 2.92 (t, J = 7.43 Hz, 2 H)
(9.0%) gi{’:‘)gi'r’:'zd_'"'e'y'l'”' bl 3 L) =743 Hz 2 1) 250
) (s, 3H) 2.38 (s, 2 H) 1.99 -
ylpropanamide b 14 (m, 2 H) 1.77 - 1.90 (m,
b H) 1.61 - 1.76 (m, 2 H) 1.23)
t, J =7.30 Hz, 3 H).
H NMR (DMSO-ds, 400
=N 8-cyclopentyl-4- .
A DO G ) S e
124 e AL A (methylaminoy&-(1H- | 320 + [6.99 (1H, m), 2.87 (3H, s),
(35%) N %Szn%o[é N (M+H)" b 59 (3H, 5), 2.27-2.23 (2H,
d)pyrimidin-7(8H)-one pro). (22g1 t(;f;H): bro). zéLT-bm).
HNMR (CDCly, 400 MHz):
. 7.98-7.96 (1H, m), 7.96 (1H,
A 1 amino-6 (2 e ), 7.71-7.69 (1H, m), 6.86-
NS pminopyridin-3-yI)}-8- | - 355 582 (1H, m), 6.00-5.96 (1H,
125 L~ NH cyclopentyl-4- M+H)* ), 2.51 (3H, s), 2.25-2.18
(88%) N7 SN SN So N methylpyridoj2,3- | M+H) (2h it 15;85)('2,4 e
é d]pyrimidin-7(8H)-one 1.75-1.71 (2H, bm), 1.56-
1.54 (2H, bm).
H NMR (CDCly, 400 MHz):
oH, . .09-8.08 (1H, m), 7.75 (1H,
A en O™ i'i:gm:r;a]-s-(z- ), 7.45-7.43 (1H, m), 6.78-
PSS yclopentyl-6- 352 [6.75 (1H, m), 6.08 (1H, bs),
126 yip methoxypyridin-3-yl)- | \1 1 1547 (1, bs), 3.08 (3H, s),
(40%) KNI -methylpyrido[2,3- 55 (3H, ), 2.41 (2H, bm),

.08 (2H, bm), 1.90-1.85 (2H,
bm), 1.69-1.66 (2H, bm).




188 F H2 N O 6-i sopnpoxypyridin-3- 410 (bs,

(bs,

1 H 5.11 1) 4-nmethyl pyrido[2, 3-
W@ 2@08/082a62 1 H)

(dt,

1H

4. 45

J=12. 38,
1] pyri m di n-7(8H)-one 1.59 (d, POEBB2867/002578

Hz, 1 H) 6.99 (s, 2 H 7.76.. 7.84 (m 2 H CH 122
(d, J=2.02 Hz, 1 H (400 M¥®" DI\/SOd6)6pmeH3N
O~CH3122-131(m 2 H) 1.34 (t, -anino-6-(6- =7.07
‘+5 'LEU |\| \ \ ‘\ tiIU ypyllulll O'yI)' = (II]
IS T2 05 (m 2 1)1 7 Aneasmene )
nCompou2d7Q%Y%|d79 (M 2 18%ubtwkN N O ycroxmm“el ohgxya -|4-  'HNMR
396 ) 3.54[ (3, L H) 4.33 (q, etnyl pyrl 00[ Z,|3- —9HM¥IR (DMSO-de, 400
Hz, 2 H 4}62 (d, pyrl i n-7( 4 =4. 29 Hz, M'iZ) 6 (1H, s), 8.23 (1H,
6.[81 (A, =p-59 He, <! 16 (s. ‘:F&‘:!J,Té 118 0L B e s fo i e
127 H) I(R%Q/ “g H Npi Wy 8¢ (MBS @é T)szss)(sH s),
pyndo| .28-2.23 (2H, bm), 2.03 (2H,
FzP o no-81(t2 rzaﬁs f( &2‘1%1(?“0 23+%"y"f“"§§‘8'€’8"e J=9. g’} @ bm. 159 @A,
ydr oxycygl o-7, 8- -4- 2 H 2|57 (s, 3 H) 2 7 THNMRT(CDCls, 400 MHz):
etlhyl - 7-oxp .83 (m 2 rg‘ . 50 (bcacycbpana,m(?lgc A RS P HARA Ve
i Hydr dpyri do[ 2, 3- 3,] d, J=4 EIE‘Y Y H) L. 3094 (1H, m), 6.04 (1H, bs),
128 1 gyri m di nf 6- (SH:,C 5 07 (d, digricord] (aHy P08 S 2), 309807 (O
1] [py F85%) nef 2- 8 *24 1 H 8. $d]r(ydddln7(8wtonitr ot ot a1 o0
=§8. 08, 2.2y HZ, 406 (s, 1 (}I WO 2(0 ek @PI, bm), 1.69-1.66 (2H,
PQT/+ B2007{ 00257 07 Synt het | :
Cdnmpound %yi el d Stru%t ure, Nanme 2(2 1H NI\/RSN O ( 796(3—?%?07031}-('1224
MHz, DVBO-p6) S ppm OB 1. 18 s Tty 2 L) 583 (1H, m), 6.62.6.79
131 N[\ \ \ F Laning 6 (5] ludo-6- oty mué 2 H) ey S E S o Gy e
195 (a%%) ef hoxypyr ifdi ni3-yl ) - 8- :g'g%@ ?g)ohe 234 (261, bm), 1.95 (2H, bm),
(Bs, 2 trpns-4- ) 3. (bs, 1 191 [Fo11gpINpm), 1.61 (2H, bm)
NTO-ydroxybyet u..my.,-4- 399 y—4 fz Ceh—I =41 20—HA SR o0 300 WiE
H| ethylpyrido[2, 3- 22 (s, 2 .01 (dd .49-8.48 (1H, m), 8.06 (1H,
] gyrimdink7(8H -0 é\J 25, 1. 8 Fipoert Sk, §. 06 (R3,7840.7H. b) 776 (11
N pyn 1) 65 (0.3H, b), 7.54-7.48
1as M 8.30 (di J=2:03 I oy F\PN!C‘H (490 RS Soas.55 (irt m
DNBO- d6) S ppm M&i 23 - 1. 34m5] amifio)piftol] (M) (RBO (3H, d, J = 4.3 Ha),
,3-d]pynimidin-7(8H)- 60-2.50 (4H, burried m),
bne .40-2.10 (2H, bm), 2.00-
1.91 (2H, bm), 1.85-1.75 (2H,
m), 1.67-1.54 (2H, bm).
— H NMR (DMSO-ds, 400
CH AN NH 8-cyclopentyl-2- Hz): 8.46 (1H, s), 8.22 (1H,
A 3 9 L (ethylamino)-4-methyl- ), 7.99 (1H, s), 7.47 (1H, d),
135 NS 6-(1H-pyrrolo[2,3- 389 15.49-6.47 (1H, m), 6.00 (1H,
. HSCAN)\N/ N blpyridin-5- (M+H)* Im), 3.34 (2H, m), 2.51 (3H,
(18%) H é V)pyrido[2,3- ), 2.28-2.23 (2H, bm), 1.99
d]pyrimidin-7(8H)-one (2H, bm), 1.79 (2H, bm), 1.64
(2H, bm), 1.17 (3H, 1).
MHZ): 8,07 (1H, o). 7.4 (1H
OH z): 9. ,8), 7. ,
A N C\Ha N o ?efgﬁfgner?xszm ?’13'(711H(1H')rg)ég'??g?f: >
. hydroxy-3- 396 | » M), 6.50-6. '
136 (51%) HCTN WoSo O "{et“;’yyp?‘e"y')“" (M+H)* 2;)'35.)5956((21HH'rrrmr;)’za.éeso(:(a?r’s)
° é g}e":iyr"%'?nd_‘;[gﬁ'_ " b 36 (2H, bm), 2.02 (2H, bm),
pyrimidin-7(8H)-o 1.76 (2H, bm), 1.64 (2H, bm),
1.16 (3H, 1).
o H NMR (DMSO-db, 400
CH, P-amino-8- MHz): 9.07 (1H, s), 7.83 (1H,
A NXPX o cyclopentyl-6-(4- i8), 7.65-7.57 (1H, m), 7.24
q nydroxy-3- 367 |(1H, s), 7.08 (1H, m), 6.80-
137 . HZN)I\N/ N o CH; methoxyphenyl)-4- (M+H)* 6.78 (1H, m), 6.02-5.97 (1H,
(55%) é methylpyrido[2,3- m), 3.80 (3H, s), 2.55 (3H, s),
Klpyrimidin-7(8H)-one .24 (2H, bm), 2.02 (2H, bm),
IR OMRO oo a0
o Y G-(6-chloropyridin-3- MHz): 8.71 (1H, 5), 8.20 (1H,
A AN Do oY 0 15 (1H,s), 782 (1K,
198 45 Oy oo (methyiaminojpyridol2| (k)" [ 728 (30 &0 S50 L
(45%) é 3-dlpyrimidin-7(8H)- b 37 (2H, bm), 2.00 (2H, bm),
one 4.79 (2H, bm), 1.63 (2H, bm).




-amno-6-[6- 1=1.01 Hz, 2 H 1.92 (m 2 H N
di met hyl am no) pyridin- .51 (s, 3 H 2.68 - 2.78 (m 2
wWo e@s432168. 03 (s, 6 H) 3.53 (s, 1 H 194 F H2Nequ/(B2007/002578
ydr oxdr oxycyc | ohexyl) 4- 395 .61 (s, 1 H 538 (s, 1
H) ethyl pyrido[ 2, 3- 65(d 3884Hz 1 H 7.08
Ipyr|md|n7(8H) one(s 2H)780-788(m 2 H)
. n’tﬁétuc =227t —+tH—O+iN eH—EH—2an =66
et h dnd- 6- (6-ypyridin-3-yl) 4¢ %Q,Q,OM,—g M®) S
hCompomml’”I")&Ylelgf3 - 2.18 (Brududd 2.64 (B, SNamkM | @I mf0 'H NMR
nyr=8-(Ayrrottarn-1- J 3.30 - B.40 (m 4] 3. J@NMR (DMSO-ds, 400
NN\ N_\ 01353 (s, ?ng|—|) & [ d, J 22 50 Hz, 1 19 Hz) 3(413H(1sk;,;)ég.82H(1H,
1) pyriado[ 3, 3 EX&"R N, 1(efr§/| nc:¥s 6 ;(g] s)"986684(1H m), 5.96
. rimn -one , [mét (AH, 88 (3H, s), 3.34
139 8|42 N gy L (d, |mdtrcdy ;Mfﬁp kb,
3N (61%m_| (406 M'qZ ) S ppm 4 etgflpyndo[23 (2H, m), 2.55 (3H, s), 2.36
J dﬁﬂmidig—?(&-f)- ne (i: , 1.97 (2H, bm), 1.78|
- @am no- 6- (|5-fl uoro-6 et hoxypyr I 'n-3-y f 05 - | 1,64 (2H. bm), 1.16
(n 4 H 262 (s, 3 N\ \ Simlhr to 3H, ).
- ret hyl - 8-|(pyrrolidi n- ) 3,35 - 3 43 (m 4 H) 4. 3?‘“.%"}?3’2?’3%"2(1.4
196 Exanplle 78 H V%) pyr =4 71 (s, b (1h, ). 717 @H,
120 [18° ¢dd, 3= 1%1,%53 p Z\ Hz, f% s At Wt b
] pyr | r- 7( N 1 (d, J=2(r®ibyléflzno)pﬁlddﬁ) Meth)” GHS a1y ), 2.56 (3H, s),
NI rﬁg &hi - met hy(hp- (1400 APPSO E8) | S ppipek-hits @H, bm), 2.02 (a4,
\ )\ -pyraz 4 yl)-8=7.62 (s, 3 5.19 (q, J 9. T)I-EG(zH bm), 1.59 (2H,
19! I' \2 Vi 2 ) 8 18 \b, ({m \(DMSOds4OO
NN O rifl ‘ .2pb (s, I H 8. 38 FE}g}];:pmsuw_sm
Hy 12.93 t.8H) - Sth|3§!); E F N[©3MhH-57-1.68 (m, 2H)
-[8-Cyclopentyl- 8 (d, J=6.06 Hz, 2H), 1.99
400 WHz, O 3 - tﬁWZ—é' (Jgﬁpo . s2H)2352.432(m, 1)H),
141 et hoxxpyr| , meg:yl@g;(; %i)xo B F?)* B.56-559 (;nﬁ)le)ég?Q (d,
— - s + ]
N|a, J—s.gs Hz, 2 H) 6.89 (d, - BEPRGPYESRS| 9D e o atets
Hz, 1 H 71.39 (s, 2 H 198 F nf jiweeaet hyl ) pyri d@fiz.se ¢ J=7.71 Hz, 1H),
366 H2N N|- agpydni di n-7(81 03 ( P=8.59, 2.53 Hz, [|/3§)H) 7.88-7.94 (m,
Flne .13 (s, , 1 1 H 8.49 (d, JF2.27 H, ZSL;H;Q'B"’“"‘"“”B'”
(s, 1H)
H NMR (DMSO-ds, 400
\ i 50318741
_CH (ethylamino)-6-(3- Pt " o
142 NP oSt onohanyi4- 379 [7.00 (1H, m), 6.11 (1H, m),
Py methoxyphenyl) (M+H)* 18.89 (3H, s), 3.34 (2H, m),
(73%) HCTNT NN methylpyrido[2,3- b 55 (3H, s), 2.34 (2H, bm),
é dlpyrimidin-7(8H)-one D 14 (2H, bm), 1.87 (2H, bm),
1.69 (2H, bm), 1.17 (3H, m).
H NMR (DMSO-ds, 400
c 8-cyclopentyl-6-(3- MHz): 8.03 (1H, s), 7.41 (1H,
A H, oH methoxyphenyl)-4- m), 7.33-7.31 (4H, m), 7.03-
143 N o“ methyl-2- 365 [7.00 (1H, m),'6.11 (1H, m),
. He., A, 2 (methylamino)pyrido[2| (M+H)* 13.89 (3H, s), 2.86 (3H, s),
(62%) N NN | 3-d]pyrimidin-7(8H)- b 66 (3H, s), 2.34 (2H, bm),
(b one 2.14 (2H, bm), 1.87 (2H, bm),
4.69 (2H, bm).
H NMR (DMSO-ds, 400
oH MHz): 9.36 (1H, s), 7.87 (1H,
y 8-cyclopentyl-2- ), 7.20-7.15 (1H, m), 7.11
A NS OH (ethylamino)-6-(3- a5 [1H,m), 7.057.03 (H,s),
144 HC N NN hydroxyphenyl)-4- (MeH)* .74-6.71 (1H, m), 5.98 (1H,
(45%) H é methylpyrido[2,3- ), 3.36 (2H, m), 2.54 (3H,
d]pyrimidin-7(8H)-one ), 2.37 (2H, m), 2.02 (2H,
m), 1.76 (2H, m), 1.64 (2H,
m), 1.16 (3H, m).
H NMR (DMSO-ds, 400
cH, 2-amino-8- MHz): 8.03 (1H, s), 7.41 (1H,
A PN . cyclopentyl-6-(3- 351 M), 7.33-7.31 (4H, m), 7.03-
145 i ° methoxyphenyl)-4- (MeHy* [/-00 (1H,m), 6.11 (1H, m),
(70%) HN" N N0 methylpyridof2,3- 3.89 (3H, s), 2.66 (3H, s),
é d]pyrimidin-7(8H)-one .34 (2H, bm), 2.14 (2H, bm),
1.87 (2H, bm), 1.69 (2H, bm).




F1H Fm
2- am no- 4- net hyl
w@28/08262 s), |
(tetrahydro-2H pyr an-

CH3 N NH (400 Mz,
-6 N (1H pyrazol
.07 (2H, s),

1 H DMVMBSO a6 HS s),

5.72 (1 H, s),
327 .00 (2H, dd,

~4-yl)-8 .15 (1H, s),

PLT/1B2007/002578

J= 11.24, 3.92

199FHzNYNN4yI)pyr|do[2 3 d]pyrlmdln 7(8H) one

z), 3.35-3.48 (2H m, 2.89- .10 (2H M, 2.58 (3H,
o a4.L [ D11 ol -l = 41 WY aNlaYaVaVYol aVYa Yol Wa¥al
ST o tastd CEr L, ou, F T rI. UL, =53 VIO ZqU0O7 UgZ1L0Z
P ,&:Eﬁg?j;oozsm 98- Syntheti q % E‘&/ LRVB
IcompouhdMeRViad) 29 el d St shatire Naffe | z 'H NMR
OF06) O] PpIT — CHS N O CHS——a3T I —d, =2 MR (DMSO-ds, 400
2-{am no-6- (6 1928 06A2H ), phckinbidld Ha): 937 (1H,),7.88 11,
net hoxypyr| di n- 3- ghyl h)qroxﬁh @4(1 H, d, *6197(:1'?4’3 ;;gﬂﬂ o,
146 8.[59 Hz), P00 F . 15 34" (T H, mretne: aﬁﬁ‘i"’”‘ M% “hlall (11 . 6.04-599
0|t eisr/aahydr 0-2 'pyr °'368 4 d g 4 (). 289 (3H. o) 254
3.188 [2,3|d]pyrim | d' n-7( 7(8}"')“a one (3H S),  |eH. m), 1.77-1.75 (2H, m),
3.136-3.47 (2H m ., .86-3.09 (2H| m ., 2.55 (|3H,_ [160-1.58 2H, m).
1.148 (2H, pdd, J= 11. 24, &% Hz) |H (400 MHz, DVEQada fHz, bMSO-dk) & ppm
8 ppn1 CHB N 2- anfio- 4- Ak hyl - 6bokiho Bkl H, S),[-B: 18 m, 2H) 1.42-
(4 H s), (1 H pyyT - .22 (pdrddomiphen8aq0 (1 [ T2 M9 ST,
' , , y6-(Tenety ) 2.56 (s, 3 H) 2.72 - 2.84
154 s)|, 9! I b] PYriqj-ty g 8- .48 th ( 7. 1@55( 4, 2 H) 3.49 - 3.60 (m, 1 H)
s)l, 01 F (tetf ahydr - 2H pyr an- do[2 8 (1[H, 3)3351(3)35"234_6527(3(;"‘;19)
5073 (1 H|t, J = N O 4-y|}wywwm@@@o®- 11, B s e on o s oa
Hz), 4.00 2H, d, J =7 d]pyrimdin-7(8!-0Oorne .83z#) 834 tH)
3.141 (2H, t, J= 11. & Hz), 2.8943.10 (2H, m, 57
(3H s), 1150 (2H, d, J= 11. 12 Hz) CH3 net hyl <14f72§M1Hgil(3M5320éﬁ)gzppm
: . -1. m, B -
(400 MHz, PMBO 063HS pgfmy” ZHam fo- 6- br ono- 4 b 03 (m, 2 H) 2.24 - 2.36 (m,
. P-amino-8-[(1R,3S)-3 b H) 2.57 (s. 3 H) 3.88 (s, 3
NTRYS hydroxycyclopentyl]-6- )2.57 (s, 3 H) 3.88 (s,
p P ety H) 4.03 - 4.12 (m, 1 H) 4.97
155 F HN" N o (6-methoxypyridi 368 |id, J=6.82 Hz, 1 H) 5.98 -
2 y1)-4-methylpyrido[2,3- 6.08 (m, 1 H) 6.86 (d, J=8.59
[lpyrimidin-7(8H)-one Hz, 1 H) 7.21 (s, 2 H) 7.99 -
.02 (m, 1 H) 8.03 (s, 1 H)
OH 8.43 (d, J=2.02 Hz, 1 H)
H
4 (400 MHz, DMSO-db) 6 ppm
CH, N 1.21 - 1.36 (m, 2 H) 1.43 -
NN p-amino-8-(trans-4- 1.53 (m, 2 H) 1.89 - 1.98 (m,
/l _ hydroxycyclohexyt)-4- P H)2.56 (s,3H)2.72 - 2.84
methyl-6-(1H-pyrazol- m, 2 H) 3.50 - 3.62 (m, 1 H)
156 F RN ° -yi)pyrido[2,3- 341 i 61(d, 404 Hz, 1H) 5.23
H]pyrimidin-7(8H)-one L 5.65 (m, 1 H) 7.03 (s, 2 H)
8.11 (s, 1 H) 8.13 (s, 1 H)
. 8.34 (s, 1 H) 12.85 (s, 1 H)
OH
CH, . (400 MHz, DMSO-d6) & ppm
r . 1.21-1.32 (m, 2 H) 1.43 -
)N'\ j \ ﬁ;g’:s'f‘f_'e'bmm“& ; 53 (m. 2 H) 1.86 - 1.96 (m,
H) 2.48 (s, 3 H) 2.59 - 2.71
157 F HN- N i ° 'r:‘y;’:y’g%‘:g[’;e;}")“" 354 |(m, 2 H) 3.46 - 3.57 (m, 1 H)
ylpyrido[2, 4.62 (d, J=3.03 Hz, 1 H) 5.08
d]pyrimidin-7(8H)-one L 5.76 (m, 1 H) 7.26 (s, 2 H)
; 8.34 (s, 1 H)
OH
y 400 MHz, DMSO-d6) 5 ppm
1.24 - 1.35 (m, 2 H) 1.48 -
No N 1.58 (m, 2 H) 1.90 - 1.99 (m,
CH, i | / P-amino-8-(trans-4- P H) 2.56 (s, 3H)2.74 - 2.85
08 ki it N A
methyl-6-(1H- . , J=4.29 Hz, .
158 F HZN/]\N/ N” O pyrrolo[2,3-b]pyridin-5{ 391 | 5.69 (m, 1 H) 6.47 (dd,
i) pyrido[2,3- =3.54, 1.77 Hz, 1 H) 7.12 (s,
[4)pyrimidin-7(8H)-one b H) 7.45 - 7.51 (m, 1 H) 7.97
© (s, 1 H) 8.21 (d, J=1.77 Hz, 1
Y H) 8.44 (d, J=2.02 Hz, 1 H)
OH 11.66 (s, 1 H)




xcx:r \ .38 (1 H s), 7.32 (2H, s), 202 F HNN N
(tetrahydrofuran-3 325 J=67.58 Hz), 3.75-3.97 H 2
wQ@ kgoppsiten| 2, 3- 3H, n), 3.36 (3H, s), 2.26- PCT/IB2007/002578
dlpyrimdin-7(8H-one .41 (1L H m, 1.95-2.13 (1 H,
60 71) CH3 N (400 Mz, DVBO¥6) 6 ppm
2am'no4methy|-6- 12. 87(1H s), 835(1H s), (1
|c < S I T . VR s U A e WAL T e
etrahydrofuran 3- 313 .1y ?oﬁﬁg &%dBH LE?/AS 4. 28
ilCompour( Ylel N N N O ybypthledol 2, 3- Nane HZdyz . 80 'y NMR
= 04 O fgyrimarn-7(gr -one (3 M, 2. 99 (3t 400 MHz, DMSO-d6) 5 ppm
2. 35 .47 (|1AH, m, 1.97- % 1(? (1H, | 60 ) 400 MHz, @DBEl @M, 1H) 1.63-
6 |ppm 32 (1H, a, J=g27 W), |CH3 N 1 O2CH3  [171 0% 1) Let 200 (.
2{am no- 6-(6- . 7N , J= 8. ?'“?é@p%:m% [ .30 (m, 1 H) 2.38 - 2.46
159 M hgéypyri di n- - z), 7.77 ( scin@- $2, 1(H1Hu25f4(§3H=?-|83(553
N[4- n€t hyl|- 8-"X 85§ ), 6.24-6 Aen_mpyrwotza( 2 e e -
N[O (tetrghydro-2 ran- 354 ) A T‘Qﬁ!’”@ $30 (i1 H)685(d) J=8.59
Hi g, =7,46 Hz), 4. t, d4- 7( 8M 7( 8[2 ‘& ) 717 (s, 2H) 7.99 (s,
oe .71 Hd), 4.00-4. 18(*(2H rr) 3.98 (3H, $), 2[@2soommqey o4
(3H,_s), €0 .48-2.59 (I1H m, 2. 13-2. 29 1H| m
ANN-H 2-ari no- 8-cycl 400 Mz, DI\/BOéob) 6 [MPDMHz, DMSO-d) § ppm
1.70 2 H) 1.90
\ |4- rrethyl-6 (1 H 1.. ¥, s) CATRL 2R br. s, ﬁ%)m)nm
160 F|PYr ?_ZOI ) % §. 06 (1quro ycl&QAylﬁ 2§40 3 H) 4.01 - 4.12
N|O yI') pyt|i dO[ 2, ) 2,57 [igmiyEyas 2. gmH)15H)34 o 0, 6321z
rimidi 0l .93 - 6.03 (m, .
d] pyrlmdln 7(SH) - one (2H, nfPidcE *?'61 (1 BL72 730 (s, 11y
1}68-1.84|(1 H m (40 , DI\/SOd6) 6 ppm N
OCH3 37243 (J.l Hb o, 3 = 2. ( HZ) dd 400 MHz, DMSO-d6) & ppm
24{am no- 8-|cycl obut 3. ﬂi 1 H b Skno- (1,.-(3533 59, 2]158- 11 (m,2H)1.93-
2}, 7.98 (1H s) brommtytianny i di nE3) é"l—,&';"szﬁfs 87 (0.3
161 206 Fel ylj) - 4- rret/’\LhyJ Ido[2 3- c‘,::‘B‘ (ng 4.04) %14 (m, 1H)5.03
8]59 |E|z) HON NNK b) o%r i ni di n- >dne 5|87 6 logeearz 1t s00.
Hl m, 3.§8 (3H 02-3. 19 (EIH"m'an(B"lZLO”E'S (3 109121,H)815(51H)
2/13-2. 29 (2H 8 2. 01 (1H m, 1.66{1.84[3dis1H)
M0 2008/1032 2 pCT/ | 63 “7/ 0025¢ 99
400 MHz, DMSO-d6) & ppm
1.71-1.81(m,2 H) 1.94 -
b-amino-8-{(1R,3S)-3- D.04 (m, 2 H) 2.26 - 2.36 (m,
N hydroxycyclopentyl}-4- P H) 2.59 (s, 3H) 4.05 - 4.14
162 F IJI\/CC/ methyl-6-(1H-pyrazol- 327 m,1 H) 5.04 (d, /=6.82 Hz, 1
N 4-yl)pyrido[2,3- H) 5.99 - 6.09 (m, 1 H) 7.09
d]pyrimidin-7(8H)-one (s,2H)8.15 (s, 1 H) 8.16 (s,
< 1 1 H)8.35 (s, 1 H) 12.88 (s, 1
H)
(400 MHz, DMSO-dB) § ppm
H 1.71-1.83(m,2H) 1.94 -
N _N b 05 (m, 2 H) 2.26 - 2.38 (m,
CH, “ p-amino-8-{(1R,3S)-3- b H) 2.59 (s, 3 H) 4.05 - 4.13
AN Y hydroxycyclopentyl]-4- (m, 1 H) 5.01 (d, J=7.07 Hz,
Nl methyl-6-(1H- 1 H) 6.02 - 6.11 (m, 1 H) 6.49
163 F /kN/ o pyrrolo[2,3-blpyridin-54 377  {(dd, J=3.41, 1.89 Hz, 1 H)
HN Vi)pyridof[2,3- 7.18 (s, 2 H) 7.45 - 7.53 (m, 1
& [dipyrimidin-7(8H)-one H) 8.03 (s, 1 H) 8.22 (d,
L/=1.77 Hz, 1 H) 8.46 (d,
OH =227 Hz, 1 H) 11.68 (s, 1
H)
400 MHz, DMSQ-db) & ppm
CH, 1.56 - 1.62 (m, 1 H) 1.62 -
CH i b amino-8(1R.3R)-3- 1.70 (m, 1 H) 1.91 - 2.01 (m,
PP hy‘;‘,’;;;;cycﬁgpemyz]_4_ 1H)203-2.13 (m. 1 H) 224
)Nl\ P methy!-6-(1-methyl- . 1 igr)né.s7 }s.':a H) 3.86 (s,
o4 " HAENN o Wtz B astm 11 s
dlpyrimidin-7(8H)-one .33 (., 1 H) 7.07 (s, 2 H)
. 8.08 (s, 1 H) 8.11 (s, 1 H)
OH 8.33 (s, 1 H)




wda 2008/M3%1s2 1H) 8. 46( 1H, d, J=

Synt hetic Met hod Conpound LRMS Conpound (%i el d)
Structure Name mz 'H NVR H (400 MHz, DMSO-d6) 8 ppm
PCT/IB2007/002578

CH3 N N

2- am no- 8-cycl obutyl - .02 Hzézj 8.22 (1 H d, J =
4-methyl -6-(1 H .02 Hz), 7°% (1 H s), 7.45- N
yrroI 0[2 3- b]pyr|d|n 5 347 .51 (1H rr) 7.15 (2H, s),
L\Jl IIUUL\J .%Ilﬁ u \J —\JLU 177:::“
= ] { , , ,
I éﬂe‘k rfi i di n- 7(81- Q one z), %,%agﬁduthw;?,
IcompourdOpnyiew? | 22 (2H, sflieture 56 (3H, S) 152130 'HNMR
(45, ] _=8% Z. 04 1IH, 1] L.07- L. ;T IN_CH3 . IN[590 MHz, DMSO-d6) 5 ppm
-gm no- 8-ijsopropyl -4 (400 MHz, Od6) 8 ppm N155 1.64 (m, 1 H) 1.65 -
mgt hyl - 6- ([l H pyrazol - 12.86' (1 br. s.), |8.35f f@‘?:ggﬂ'f-gﬁ;@z
208 E 4-yl) pyri dofcg, 3- Py s. pamiBo-di2rB8r)124 (1 st 1H) 2.40 - 2.47
N QN0 d] B, SRR 9 A
165 (4H, 9, \| . 86 (AH, bf s.), 2.5 é{ bisidin5| Ha Gz, €4djls.24 - 6.34 (m, 1 1)
3|1.53 (6H dFN=N7.§7 %) N O (#0GMz, DYSO dEs)4881d J=3.28, 1.77 Hz, 1
pdm B || OB - anifn- 8- i sopr opfPrEErAGIee 1 d, s R T oo,
2.127 Hz), [N (6-neth %Mrldln 3-1.01 (1H dd, J=|B@be e
2.153 209 E I' I)-4-nethyl pyri do[ ,3- 326 z),| 7.98~%0RHz 1H)11.66(s, 1
s), 7.17 (PH, H2 N NN O djpyri{mdin 7(8H)-one},
~b.jeo (1L H|d, J =90.99 HZ), ,064 (1 H Dr. s.i), S.WMHZ DMSO-d6) & ppm
(3H s), |HBC-CH3 .55 (3H,1's s), 1153 (6H, d, |1= . 148 (. 1 H) 163
H|(400 Mz, DVBO d6:8 ppifty  11. §Zmholdfin als.). @9 i (m 1 535
(IH, CH3 NN - amﬁb ropyl #lroxyc%lgpemé 2 Hz),234(m 1H)2.40-2.46
166 8.[22 (F1 H,| d, net . (327H, H)2.58 (s, 3 H) 4.43 -
7.la8 210 g N|'”§}rr“b| 5 N b] py %h& Snol| 1H, Hf§ XU et s
278 Hz), [7.14 (2H pyridof2{3- ), "6 48 (1H, [chd(s.2H)8.12 (s, 1H)
J3 3.16, H2N N N 0 d] pyY4ymi din-7 8H) one 1.89 Hz)f, o0 !y ®1H
5.187 (1H, Jbr. s.), 57 (3H s), 1.55 (6H, d} J= |H3C’
~lll CH3 .82 Hz) CH3CHNN-H 2- amn -8.- 400 Mz,
DNSO- d6) 8 ppm I\NWopyl 4EARERy 12 | 85 (]gHgMHzHDI\éIS(Z)-oB)Sprm
167 ). 833 (JIH, s), M2 6- (1 H pyngmp+4- 28§28'%§4€::§H;4:25§2?H;
H| s), 8.0 (1 Itlz st %( N N O _glp??g‘%l %ﬁﬁﬂme’ 3- . 94 (s 2H) 841 (s, 1 H)
(4H, s), 24 79 2.94 (1H Cﬂ‘]ﬂpynm' - ? -ong ), 2.55
(3H_ s) 00-1.25 (2HP "M "0 7]-0.86 (2H |nm (400
Mz, DVBO-[dB) 8 ppm $HEH3 N o) CHS 2-ami no-8- |. 44 (1400 Mz, DMSO-k) §ppm
— . - 127 (m, 1.43 -
d| J = 2.53 Hz), (le Bpy! - 6- pamino - H, dd [ 8 =2 e im,
8.159, 2.53 N Z)HN ofh 8), [0 (s b H) 2.49 (s, 3 H) 2.88 - 3.00
168 F myethy)l(gyrido[z,;y (m, 2 H) 3.83 - 3.90 (m, 1 H)
dlpyrimidin-7(8H)-one f‘f_]jéd(’m J=12I-7|)87H1261 H .39
(m, 2H) 8.33 (s, 1 H)
OH
y gHs 400 MHz, DMSO-d6) § ppm
J SR ) 1.12 (s, 6 H) 2.58 (s, 3 H)
CH, | g_fnrgi’r‘slgréi;;)yg'_‘(’g}' 3 88 (s, 3 H) 4.46 (s, 2 H)
N  ethoryoyrian 3.1 4.79 (s, 1 H) 6.87 (d, J=8.59
169 F p L methylpyrido[2.3. 356 |Hz, 1H)7.27 (s, 2 H) 8.02
HN" "N” °N" 70 d]pyrimidin-7(8H)-one S?Sa‘f:f’asﬁ',%f’}'?i‘;';'.’z7
CH, Hz, 1 H)
HO CH;
F i
CH, 2-amino-6-(4- (400 MHz, DMSO-ds) & ppm
luorophenyl)-8-(2- 1.13 (s, 6 H) 2.58 (s, 3H)
N %D ydroxy-2- 4.46 (s, 2 H) 4.81 (s, 1 H)
170 F Z ethylpropyl)-4- 343 [720-7.27(m,2H)7.27 (s, 2
HN" 'N° 'N" "0 ethylpyrido[2,3- H) 7.70 - 7.77 (m, 2 H) 8.02
CH, Jpyrimidin-7(8H)-one (s. 1 H)
HO CH,




212 F 11 nmethoxy pyrido -3[2-,3-yl)-
4-met hyl pyrid )8 6.85 (1 H, d, Hz),

324 J~

H2 NNNO

wa@ pgpprosarszli n- 7(8Mone .88 8 (3 (3H, s), 2.80-2rpORIB2@7/002578
(1 H ), 2.54 (3H, s), 1.11-1.18 (2H, m, 0.74-0.83
(2H, m H (400 MHz, DMVBO d6)%8 ppm N N
2amn080yclopropyl 11. 67(1H s), 846(1H d J
3 82— —H—c
QJLS% g bl pyridin-5- 1.77 Hz)| By o&éd hﬁ./ 7.42-
{Compou idig) Y|ddo[ 2, 3- sgddured3 (1 H | M, Ndm (4 , 'H NMR
NN N O dfpyr T mpdt 1= 7¢ A8 IH,—Jd, 3~[@b4 MRz, DMSO-d) 5 ppm
1./89 A Hz)|, 2.80-2.95 (1h| ri) 2|55 (3H, s), 1 Jizs- 1?.&?‘%%?:‘22;
(a1 q, J|= 7.16 (Hz), 0. 88} (2K o M), CH: (40('5 3H) 3,00 3.13
chal 3) 8 o B thyhydaxycycmxyom, S) [ rbees- 0.0 m. 11t
(1H, l?__r s 68 (2|_| yneth6-g 430(d J=2.78 Hz, 1 H) 5.43
" (fethyl a ) P (fH ) 3.72-3. g i éi—é’ e 528, 177 Hz, 1 1) 707 G,
H3C N~N N ((tetra rofuran-3 ﬁémwﬁ&af@&dﬂl dd, 2.}¢743 7.53 (m, 1H) 7.97
; H) 8.22 (d, J=1.77 Hz, 1
8,59, 6.0 H yl)netbyl)pyrido[2]3- z), 3.06 (3H é)(dJ—(zoszHj)
J¥ 4.80 ] pyri m di nod(8H)-one Qz) 2.79-2.97 (1+,16 ,1H)
2154 (3H, |s), 1.90-2.03 (1 H m 1.74-1.88 1 H
2008/ 032162 PCT/ | B2007/ oozsrs - 100 Synt hetfi ¢ I\/kf"@g%fH[)"g%g(f)ngp’"
Conpound LRVS Conpeund | d) (Erhgm’Narre Mz (sH 1) 4.85 (s, 1 H)
NVR (400 N Q-Bmﬂh "g{_' et/ hyl -‘5.49(dd J=3.41, 1.89 Hz, 1
172 .12.8% (1 |H s) 18, B81(1 H s), prrnlﬁeh byaﬁnSF 09656 [ 12:#@5;@243);;:(‘,
19 (L H [s), 18 (Y IR 9), %%ﬁj J- 8 64}—7Hz1H)849(d
H| d, J =[4.80 Hz), BhLE H3C- etra furarn'%"?”Z‘H)”sg(s‘
341 24-4.95 (2H, m), H3 G- .89 N N NO H :
yI[) met hyl )|pyri1do] 2,3 (1H, m, DI 3. /70 (3H M, [400 MHz, DMSO-db) & ppm
d]|pyri m di|n- 7( 8H <ene . d 3 Wi1iz) . Qo e e
. 14-2.84 (|1 H, n}b\ N ) 2-£1etﬁ<;a)'r 1H, 362§2H;7:61 55768()m1
1.159- 1. 77 1 H, A(400 MHz, DI\/BEDeﬁsG m@olppm N @) 7.77 (ddd, J=8.34, 6.95
173 F | 378 139 Hz, 1 H) 8.00 - 8.07
3/48 (1H, [d, J& 1N77VHE), CH3 I fPH |d|n7(8H)one H)e.:zsz(s,)1 H)867(d(m
- (6- met hoxypyri di n-3 s(1 H s .03 (1 K, d, [H2=Hz1H)920(d
yll) - 4-netyl -2- . 27 beF 7.50-7.82 (1 H m| | Npaez1n
(i’ct]ﬁiﬂ &t IIU)'U' . nr\ (1 ::, ’J, J= 8 59 FIE), 216 r('409MHi\bHLOHOFORM
NO((tetrahydrofuran 3-0382°.2314.55 (2H, ), 3.d&hpm1.48-1.58(m, 2H)
(3 CH, “3 1.63 - 1.74 (m, 2 H) 1.89 -
! \ D-amino-8-(cis-4- 1.96 (m, 2 H) 1.96 - 2.00 (m,
N' NN hydroxycyclohexyl)-6- 1 H) 2.60 (s, 3 H) 3.01 - 3.13
174 F )\ > (6-methoxypyrigiin-3- 380 m, 2 H) 3.97 (s, 3 H) 4.06 -
yl)-4-methylpyrido[2,3- 4.15 (m, 1 H) 5.21 (s, 2 H)
d]pyrimidin-7(8H)-one 5.46 - 5.58 (m, 1 H) 6.80 (d,
L=8.59 Hz, 1 H) 7.74 (s, 1 H)
(5 7.98 (dd, J=8.59, 2.53 Hz, 1
H) 8.31 (d, /=2.27 Hz, 1 H)
H3
o 400 MHz, DMSO-d6) & ppm
. 1.84 - 1.93 (m, 2 H) 2.34 -
ﬁm(;ﬁﬁim-z-yn . p 42 (m, 2 I-(l')n2.51 ) 2.55 (m,
)25 ¢ 31 20-316
175 F pxocyclohexybpyrido[2,) 380 | 00’ Y Ly 665 (d, 48,50
p-dlpyrimidin-7(8H)- Hz, 1“3) 7.21) (s 2 S-I) 7.99-
one 8.04 (M, 2 H) 8.45 (d, J=2.27
Hz, 1 H)
O
H
CH, N, (400 MHz, DMSO-d6) & ppm
| N 1.82-1.92 (m, 2 H) 2.35 -
N D-amino-4-methyl-8-(4- b 42 (m, 2 H) 2.51 - 2.56 (m,
)I\ oxocyclohexyl)-6-(1H- P H) 2.58 (s, 3 H) 3.02 - 3.14
176 F H,N NN [0} pyrazol-4-yl)pyrido[2,3-] 338 |(m, 2 H) 5.90 - 6.01 (m, 1 H)
d]pyrimidin-7(8H)-one 7.08 (s, 2 H) 8.15 (s, 1 H)
8.19 (s, 1 H) 8.34 (s, 1 H)
¢ 12.87 (s, 1 H)
o}




JH yl ) net hyl ) pyndo[ 2, 3-
d] pyri m di n-7(8!
WOS@SAelzz)mzz 72-2.84 (1H, m,
.59-1.78 1 H m
11. 67 (1 H, s),

(1H,

),
.57

3.76-3.85 (1H,
-one 3.69 (3H, M,

m
(3H, s),

, 3.50

2.88 (3H, d,
1. 7PCT/IE2607/002578
(400 NHz, DVBO-d6) 6 ppm
8.50 (1 H, $P5 N N 4-nethyl-2- 3.25

J= 0O

H

(1H s), 806(1H s), CH3(msthyIamno) 6(1H—
i_| nt;O € é! :,( 1II{_|, 5644\]7' 517 yE[ Il_|\ T U[ 2 3 b] 'J‘ﬁl T ul 1 : (1
- ’ d LBRMS
ﬂCompoul‘ia @ tfahydr of g aBure91 - 28, |1 45;&5‘, 4. ez 4 56 'HNMR
I\I N I\I V) yl)llb‘lllyl)pyl TOOgg, 3= [( 21, 1, S 77 5|90
_ T(8"-one . 53- 3. 73400 MHz, DMSO-c) & ppm
a6 oo |58 (M2 140
nefopyPdnS0AG0  MHze Hy o (3’: 3H) 207 - 3(.E§§
3.84 - 3.90 (m, 1
177 DN S iﬁozycyﬁlahc&l%, 399, qggak)a H) 4.30 ( d,(3=2.78
- : A X”ﬁ:ﬂ‘% 3,] 7. 83z MWi)5.40-552(m, 1H)
mgt hyl - 8- k), 4.23 . dd, J= 1789 5?8“ H NF[G10NZ.®) (m, 2 H) 8.01 (dd,
((t et rahydf of uran-3-y339 .07 Hz) | 3.82 (1 H, y12.25, 1.89 Hz, 1
vi[) ret hyl )pyrido[2,394.89, 5.68 ). 3.57-3. 68
d]fpyri m dip-7(8! -on m, 3. 1(1H dd J= 1|CO
.46, 5.68 Hz), 3.33tSMNS, 67-2, . [1#00 MHz, DMSO-cE) & ppm
b 1.15-1.26 (m, 2 H) 1.49 -
1.{76-1.89 [ 1 H, .J\ .68 (1 ﬁ:ﬂfﬁ om?4oc MHz , |1 59 (m, 2!&?‘206)215(m
176 DNBO-d6) 6 ppm "2 .87 X 18 s), peBcAle6) | o3 240 0,1 261273
NN Fi .18 [2H, s), 7. 2H, s), '%{‘P -4 rreth v
.45 (1H, dd, J= 12.63#83 'N ' oyrazd - 372&52H)834(51H)
Z), 4.28 (L H dd, J =42 63, 219 |
((tetrahydfofuran-3- 327%% 07 Hz) q 84 (1H] dt 1=
HAN N N 0 yl) rret hgth,) pyr W3 . 83, 5.81 Hz), (400 MHz, DMSO-d6) & ppm
3.58-3.70 [ d]p ' Iz one (2o d-auords. 35 ( LHI-16c/#28 (m. 2 H) 151
J4 0.34, B. 81 ) J 2[72-2.85  ( dnewboomyina 2359 ( 3%ﬁ‘ﬂf(;*)ﬁﬁfzfﬂez";‘z
1.177- 4.90] (1HMN, W) V'1058-1.72 (] (4 NH, (m, 2 H) 3.27 (s, 3 H) 3.30 -
1 tl 1 h -4 13
% SNEG do) b ppm AYXT B d 0 < el 6| R2(m 1K
3.00-8.08 {2H m, g 21 (2H, et W no- & éar(dd 1225, 189
).| 6.86 (1f H d, J 5 8.59 Hz), t hoxypyri di n- 3-lyd )H)8.07 (s, 1H) 8
43 (1 H, dd, J = 1294, 7.71 4-qethyl -8- z)|, 4.36
= ~. -3
(él7—| H(ZJId, % 8%2 gs 220 E KH; (( etrahydrofLran U(400:§II§|28,DMSO-06)5ppm
. I t?ﬁ’ | d( HEH§S) 1H oH 1.20 - 1.29 (m, 2 H) 1.45 -
me ndo , | [1.55 (m, 2 H) 1.75 - 1.84 (m,
4l i [ m di%éh(z% vk P H) g.n54 (s,)3 H) 3.05 (s,(rg
181 F )\ Z (o) ydroxycyclohexyl)-4- 394 [1385-3.91 (mh1 H) 4.30
rethyipyridol23- 51 (m. 1 1) 6.65 (0. 48,64
dIpyrimidin-7(8H)-one Hz, 1 H) 7.02 (s, 2 H) 7.83 -
7.87 (m, 2 H) 8.38 (d, J=2
OH
¢t
N._N. 400 MHz, DMSO-d6)
CH, -y b amino-6.(6- 2.15-1.227 (m, 2 H) 1).51pE)m
¥ . . o 1.61 (m,2H)2.07-2.16 (M,
S amenyamnopyidn| B Se 010 57 204
182 F H,N" N [e] ethoxycyclohexyl)-4- 409 [M2H)IS.05(, 6H) 3.27 (s,
Inethylpyrdo(2.3- ) 3.90-3:32 (m, 1 H) 502
dIpyrimidin-7(8H)-one 129,00 Hz, 1 H) 7.09 (s, 2 H)
- 7.84 (dd, J=8.84, 2.27 H
O‘CH3
H
CH N, (400 MHz, DMSO-d6) & ppm
3 [ N 1.17 - 1.29 (m, 2 H) 1.50 -
NN b-amino-8-(trans4- 1.59 (m, 2 H) 2.08 - 2.16 (m,
)|\ _ methoxycyclohexyl)-4- P H) 2.57 (s, 3H) 2.75 - 2.87
methyl-6-(1H-, 1-4- ,2H)3.28 (s, 3H) 3.30 -
183 F HANT N ° yl?pyfido[2,3-pymzo 354 B (m),1H) 2517-5)3.73 (m,
ﬁ lj 1pyrimidin-7(8H)-one 1 H) 7.05 (s, 2 H) 8.11 (s, 1
H) 8.14 (s, 1 H) 8.34 (s, 1 H)
: 12.86 (s, 1 H)
O‘CH3




d pyrimdin-7(8'!j-one ),
2.71-2.85 (1H, m,
1.73 (1H, m WO 2008/ PCRIEA07/002578
Synt heti ¢ Met hod Conpound

' 00 5. 68 Hz),

wa2w8012184 (1 H, ),
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1.59-
-101 -

3.55 (1 H, dd,

LRVS Conpound (%i el d) Struc?®

J
2.57 (3H, s),

= 8. 46,

Te Name niz 1H NMR (400

VHz, DI\/ISOdG) 8 ppm 11. 68(1H s) 849(1H d J H
v N et |): G
%%E&Lthd LRZas”
X 3,-,1921 1. 89|.| NMR
DIpyT T Ot T-p-yi )-8 220 & ((tetranyarot aran-39 377 (Z2),
4.146 (1H, |dd, J= 12, ~.BF HZN|[N N O (400 MHz, CHLOROFORM-
yl|) met hyl )pyri do[ 23 12.p3, 6.82 mg"“yg(ft"i‘“ﬂ Hz) , [ i a2
184 3.179- q:d 3.90 dJInyr |rm 07( 8! - Qb@tiQchexylPyrid Héf)v (m, 2 H) 2.59 (s, 3 H)
(H, M, 3 52-3.72 (3 . 02"”@“‘?‘“38”(1 : fﬁ°49?‘282<i”32?§$%2
2.159 (3H, |), 1.80-1. 1H, m, [*. 62- 1.74]|(1H,
400 MHz, OMSO-d6) 6 pp CH3 3.89 (1 H, s),| 7.3( (2H,
SH—x6xi—p2-amno-6-bronmp-4-—47 (1 Hdd+J-=12 38
7./83 nethyfl -8- z), 4. 24 4,\%7 (1 4, m), 4.16| 222 1E1)ggeg§.£h1/lszg-o$)sgp(>pm2
NN N ((tetfahydrof *hn-2|)’iB9(1 )% Jr 12,38 I-'f_h 147 oo 2t 168
: e ' 36~ 1.47 (m, 2 H) 1.63 -
Ha), 2 yl)) nmethyl) »3 3.7 h r(;ﬁ;h m, 1.72(m,2H)2.r27(s,3H)
185 3.|55-F 65 [p d] 7(8H) -0 hy(fit(HipmM 2a81 9§L‘3‘°§"§ 2”2?25‘;,‘
S, 1773 vy 8 (S 1 6o. ﬁﬂnm 00 MR 3 Hy a0 o1 H 816 (@,
DNSO- d6) 8f ppm CH3 H 12. 87 H, s.|), 8.13bs33(s, 1H)12.86 s, 1
(4H, 2-anf no-4- net hyt<6- r. s) 8.17(1 H, s), f7.06
(4H. N (1) +pyrazol H&-¥h-8- ), 4.51 (1H dd. J=
14. 38, 223l E ((tetrahydrofﬂlran 21 .58 Hz), 4.28- 4,4z, oMs0-ok) 5 ppm
(dIH, m, H2N N N Ocwl) t yl)py |do[2 3- 337 JQ%HQF(IT'ZHHMZ
dd, J= 12.B38, 6. 0§ di n- BeBhos-wpne 2),  [61(m2H) 208217 (m,
3.|75-3.88 (1 H ml % SR .66 (1 Pectorpcomons | 3H, Faloiazs (.5 20,
187 1.|89-F 06 (1 H, "M, N1\74°1.88 2fdiiis 601354 81 e, 1 H)5.16 - 583 (m.
m| (400 MHz, DVSO-d ppm 3 d#iﬁm(dxlnﬁiﬂ) od,| J = 200850 Deom 10
H7) , y 835(s1H)1262 13.24
: (m, 1 H)
CH,
N. .O. _CH (400 MHz, DMSO-d6) & ppm
CH, z ] 3 1.08 - 1.17 (m, 8 H) 1.34 (d,
CH . 1=10.86 Hz, 2 H) 1.76 (d,
NS ® p-amino-8-(trans-4- J=10.11H§,2H; 238 ﬁs,s
PP pydroxycyclohexyl)-6- H) 2.50 - 2.61 (m, 2 H) 3.37
188 F HN" "N ¢ 6-isopropoxypyridin-3- | - 446 |5 "4 H) 4.45 (bs, 1 H) 5.11
yD-4-methylpyrido[2,3- dt, J=12.38, 6.19 Hz, 1 H)
dipyrimidin-7(8H)-one 6.59 (d, J=8.84 Hz, 1 H) 6.99
. (s, 2 H) 7.76 - 7.84 (m, 2 H)
o 8.22 (d, J=2.02 Hz, 1 H)
(400 MHz, DMSO-d6) 6 ppm
CH N O -CH, 1.22 - 1.31 (m, 2 H) 1.34 (t,
3 « | h amino-6-6- 1=7.07 Hz, 3 H) 1.45 -1.50H
(¢ ,2H) 1.90 - 1.95 (m, 2
)NI\\/ = e[‘r';‘;’;yj_y“d‘"‘3'y‘)'8‘ e (s,)3 H) 2.70 -2.(79 (m,)2
189 F HN" N o ﬂlyd;O);ycxc‘:jlohzegyl)A- 396 ?l:gss;‘l-(ii;w)ig ((?j
reylpy ?7[(8’H')_ 1-4.29 Hz, 1 H) 6.81 (d,
Ipyrimidin one )=8.59 Hz, 1 H) 7.16 (s, 2 H)
: 7.95 - 8.01 (m, 2 H) 8.40 (d,
OH )=2.27 Hz, 1 H)
N N (400 MHz, DMSO-d6) & ppm
z . 1.22 - 1.34 (m, 2 H) 1.50 -
o g p-(2-amino-8-(trans-4- 1.53 (m,2|-(|r)n1.93 Zd, J=9.60
N rydroxycyclohexyl)-4- Hz, 2 H) 2.57 (s, 3 H) 2.71 -
- g?}el":jy””?‘:‘gfé > 83 (m, 2 H) 3.50 (bs, 1 H)
190 F HN" N o d; ¥ .’:l‘i’gi‘l‘]_g_ - 377 4.62 (d, J=4.04 Hz, 1 H) 7.36
ogridine.2. s, 2 H) 8.07 (d, J=8.08 Hz, 1
ymgyn‘ 0 H) 8.24 (s, 1 H) 8.37 (dd,
carbonitrile =8.08, 2.27 Hz, 1 H) 9.06 (s,
H 1 H)
OH




CH3 N O0,CH3 2-am no-6-(6- .98-8.08 (2H, m, 7.19 (2H,
nmet hoxypyridin-3-yl)- ), 6.86 (1 H d, J = 8.59 Hz),
wolebsoszihyl -8 .50 (1 H, dd, J = 12.13, 7.58 |PC®]JB2007/002578
4.28-4.39 (1 H m, 4.20 224 EH2 NNNO
((tetrahydrofuran-2- 368 1 HYdd, J = 12.25, 5.94 Hz),
yI)msthyI)pyrldo[23389(3H s) 381(1H td, J
pyrimdin/L8& —ghe1-7/ 568 2} -——3 533 66 |- =
etic
2L 57 (3H, s), 1.91- .04|( rr% E-SJ.QO
L
nCompouﬁgé‘%&w DNSerB&Lr ppm L. %fm dj‘ H’“ g | S ) '"H NMR
= <. Uz T, OOL’+ CLfrh U, \/l_l |\| N (400 MHz, DMSO-dG) appm
-lami no- 4- et hyl -&, 2. | XH; 8. 05 (1 H, s),| 3/ [i18-127(m,2n)152-
( 1H- pyrr ol O[ 2 3 EH, n) ":T:.Elofgs cH’: 1.55 (m, 2 H) 1.90 - 195 (m,
bl[pyr i di n-B-yl \ 8-, 6.49 {. *”’8‘8%”?'8' 3. 41, Fy a2 2h S hea s
191 E [((t &t r ahlydr'&t'urtn- 0377 1.89 oxycy4oh5a>4(1 leho 23?8§H§340219(3§1H’
= [H2N N N O yI ) et pyrido[23°‘ % 7.38 Hz)[2k
4.30-4.45 | _n d] pyﬁa din-7(8! - U | 4. 236 Fhfise (6 b ob b
dd, J= 'wW'\ 12.38, i5.81 Hz), 3. 6391(1H m, B
2 C.A 2 L0 1 I_I vv} L O ( EI_I P 1 Iako ks ) 1.0 ( 411 f'\l I")
T[T 9. OO T 1y, T IO S T, OZ~Z. LU L 3
NJINH N tert butyl 3-(2-Narr}3r£9| 4- fret hyl - 7- 0xQ- 6- ( 4dﬁ|-MHz DMSO-d6) & ppm
(400 MHz, |DVSO d pfm NzZ° | | ppyiseazol - 4- |12, 9Q: 1324(2"‘H)21H311(:‘n8(2dH)
H, S), 8. 313 (1§9h]i NNO ';E de‘dz‘,' 3.1 H) 2.68 - 2.78 (m, 2
194 S)|,» 7.08 (2H, z oF 398 5 5 QJ;)J" s, 3g{xs 6H)3.53 (s, 1H)
(A4, dIyl)az™ odin 7 @npmgé 32 (2iSs1s®m el
J |H carboxlyl at e diPygipydin- 5“"’“1 41 3 H{3.80-7.88 (m, 2 H)
O|CH3 9H, ) CH3 W& PCT/ | B2007/|0025 7886 (d. 4=2.27 Hz, 1 H)
-102- Syntjhetic Metled Conpound LRVMS Com ounjd (%i el d)
Stjructure Name m oCH3 NI OCH3\ tlert -
3-{(2-am no[ N- (400 ) 3“?1@““(6 (4gg%|2H1zah(An?O4D|)-|$2p%T(s 3
i thox )
-(%m&hgxypyrl _ﬁ:&m 3@’“ H sk )3361*346("' 4 H) 3.96
195yl Exdingprl | - il R et
7418 (2H, ), 227 439 5. 86 (1d}PI{"m6‘,“7(§f*)*’“eE. 34 Fﬁ);;ascmz 1H)
Adyrim dint 8(7M 5138-5.65 (1 H [n), 4.12-4.[38
N_O.
CH, z CH, b amino-6-(5-fi -6- (400 MHz, MeOD) 6 ppm
Ny NPSPSAF T ferooanagr | B 2iEmsnze 6o
196 Similar to | d-methyl-8-(pyrrolidin- | ., (s 3'H) 785 (dd '11.62
Example 78 HN™ "N" N" "0 1-yl)pyrido[2,3- b.02 Hz, 1 H) 8.02 (s, 1 H)
V_N] dlpyrimidin-7(8H)-one 8.21 (d, J=2.02 Hz, 1 H)
/N-
Ha N-H b-amino-4-methyl-6-(1 400 MHz, DMSO-ds) 8 ppm
NI R H-pyrazol-4-yl)-8- D 62 (s, 3 H) 5.19 (q, /=9.01 Hz,
P 2,2,2- P H)7.25(s,2H)8.18 (s, 1 H)
197 F HZN)\N N"So griﬂuoroethyl)pyrido[Z, 325 s o1 H) 8386, 1 H) 1293
F 3-d]pyrididin-7(8H)- s, 1H)
F jone
F
cH, N__O. CH, > amino-6-(6- 400 MHz, DMSO-ds) 8 ppm
X | methoxypyridin-3-yl)- 2.6(1) _(; 3312 3.29}{(&6 3819-1) 3.16
198 F )Nl\ b ;‘?f’lnethy';ﬁ‘('?'z'?é 2| a6 Vq=’8.§4'19-lz, 1 H) 7.)39'(5 él,-l)
N INT0 niiuoroethyljpyridol2, I8.03 (dd, J=8.59, 2.53 Hz, 1 H)
nN kﬂp g;}‘éjpy"m'd'"’mm' 13 5, 1 H) 849 (4, /=227 Hz,
1 H)
F
F
CH, N oh . (142926M('1"§’ E)Mg gé‘ﬁ’»f 25’ "
N ":ﬁj_‘;’;‘r’a‘;o'}‘j";f;'g 8.15 (1H, 5), 8.13 (1H, 8),
)'\ =z (tetrahydro-2H-pyran- [-07 (2H, 5), 5.72 (1H, 5),
199 F HN" N NS0 4_y|3;pyri do[2.3. 327 .00 (2H, dd, J = 11.24,3.92
dlpyrimidin-7(8F)-one Hz), 3.35-3.48 (2H, m), 2.89-
Py 3.10 (2H, m), 2.58 (3H, s),
o 1.46 (2H, dd, J = 11.62, 2.53
Hz)




N yl)azetidi ne-|I -
carboxylate (3H, s),
WORHS/OBNBD d6) S ppm

(4H,
1.39 (9H, s) 3 CH3 H N
3- ( 2- aPCTTB2007/002578

2.56

m, 3.88 (3H s),

CH3 / tert-butyl

a o CH3
400

11.69 (1 H, s), 8.48 (1H d, J N\ \ '\
4-met hyl - 7-oxo-6- (1 ti 2.02 %), 8.24 (1 H d, J= 11
Nyrrolo[23b]pyr|d|n5 02 Hz), 8.04 (1 H s), 7.44-
Sg—AH—— T PH—sy——2287F ::ZN N-©
y|)ﬁ§/erd,5{p[z 3 d] pyrinidin-8(7/-Q ouﬁd(]g_HMscd, J
Compoura|3eig} 17 Y1) aggbbdine- |- 2), 5 figme- 63 |(ha |M . "H MR
4.[o4 (711, J )o 4. 25 ké"l N _. 3 (400 MHz, DMSO-06) & ppm:
cdr boxyl ate , J "2, 58| (Hdminsde Q O 43 (1H, d, J=2.53 Hz),
1.139 (9H, B). . _DVB@td6pyi&-ppmn  CH T i e
NI|-12 1. 54 - 1. 2 1.71 1 - .84 (1H, m), 3.99 (2H,
20 0 2 1 o8 NI (R IN - N“egahﬂﬁ?wg 515"3 )1=g1.24, 4.17 Ho) 568
H| 2.26 (dd, J=11.%2) 7.5 229 Al|dpyricegenrop|-4- 3382 o m oos oh.
2[H 2.55 (s, 3 H) 4 H2ZN N N @ net hyl pyri{do[ 2,g84.48 (2H, dd, J=11.24,
5111 (m—HH6-56(s—2H) d]p,rim'dinw;H) ot Hz)
1 DMSO-c6) 6
1118 (s, 2 H 7.97 (d, Jsl g2 H, 1 H 8 39 (s, oMo Setma
8.190 (d, [1=1.52 s 1 f) [N¥00 mﬁ 86) S [H2ATIHS), 5.00 (1H, 5),
ChHid .90 (1f H d,n 8. 39 yamsrwa 6-(6 (¥4 ﬂﬂg;gg:f’J_
201 s) 7.97 (1 H S N : I'NI (N N(F‘F’ahydm?:;'py'a"é 877 H112Hz), 4.00 (2H. d, J=
amm nopyrazj n-2-yl)-8Jz) 7.18 (2 d,n (8 ndl2 H, [fBpH2),3.412H,t J=
230 A cycljopent yl -45338 .95 6. 1] ( 2.55 .g,i-;z 289310 24, m),
NIN 0 net hyl pyri dof 29 s) 2.2)(2H dd J=11 [ o)
dllpyrim dijp- 7(8H) -0 31.58 Fz) 195 - 2.11 (2 H, J;Q)MH OVSOa1 3 oo
1|71 -1.83(2 H, Beld, :a?g&"gtg 578 o) I <) 732 (20, 8
M'IZ, Lo:ozm m 8 56 1tet ydr )"ar&_ 4 1 63)8—6.32 (1H, m), 4.20 (1H,
202 _ Ani n(?-_|6-(6 chl =7.83 [ Wiprees( 1 |H N e e .
yi in
INLEE A\ [N CI _yl)-8- {APEEnIBNoe 16 (124h-|(1H m), 1.952.13 (1H,
s) 5.80 2831 A ycl opent9l -4- methl-35660; (1 i m
509 - 5.25 (2 H2l\b+N N 'H-pyrl de[ 2,3 , n’) 2. 61 ((&o Miz, DMSO-a6) & ppm:
S) 2. 25 (2 H, _7 0 a no4Jne 2’ 7 ['28.87 (1H, 5), .35 (1H, s),
I PSR RET aa ST S s AT
1|55- 1. 66(]2  HN N N0 yl)pynd0[23 g, J =7.58 Hz), 3.80 -4.04
b djpyrimidin-7(8H)-one (3H, m), 2.59 (3H, s), 2.35-
D 47 (1H, m), 1.97-2.15 (1H,
o] m)
400 MHz, CDCl;) & ppm:
N o 8.32 (1H, d, J = 2.27 Hz),
LY | s | fgsieemie
NS metoopyrdnay- | 250\ S as (i,
P ,5.26 (2H, s),4.39 (1H, q,
S B S & e Bl
S . , 4.00-4. , M),
(S dlpyrimidin-7(8H)-one 3.98 (3H, 5), 2.62 (3H, 5),
O P.48-2.59 (1H, m), 2.13-2.29
1H, m)
CH =N, , 400 MHz, DMSO-d6) & ppm:
y \3 AN Z'a‘;‘fr'r’]‘gt':ﬁ’éc_'(‘:‘,’_‘fy" 12.87 (1:1,5), 8.25 (2)H,g$.ns‘.
,8.11 (1H, s), 7.07 (2H, s),
205 F H NJI\N/ N0 ey 207 b oeos (1SH), m), 3?04-38.%3
> Y)Pg." ‘7’[8' (2H, m), 2.57 (3H, s), 2.11-
dipyrimidin-7(8H)-one b 28 (2H, m), 1.89-2.04 (1H,
m), 1.68-1.84 (1H, m) -
(400 MHz, DMSO-d6) d ppm:
CH3 /N| O\CH 8.43 E1H, d, JJ=2.27HZ),
3 . 8.01 (1H, dd, J=8.59, 2.53
N g(gmn"’;‘t’h%gg;,‘r’fé‘l’;yg Hz), 7.98 (1H, s), 7.18 (2H,
206 F H N)'\N/ N0 y)-4-methylpyrido[2,3- 338 E?gi:ﬁ?oﬂm ’,ﬁfa";gg ng)
2 é d]pyrimidin-7(8H)-one (%H30)2211g g;g;;}-'zs)s !
, 8), 2.13-2. , M),
1.87-2.01 (1H, m), 1.66-1.84
(1H, m)




, M

(1 H,

dl
I d,

(400 MHz, CHLOROFORM CH3 CH3 1) S ppm 10.27 (1 H,
s) 8.35 8-(2-Cycl opropyl -

woi2008033162 N N et hyl ) - 6- ( 6- net hoxy-
Hz) 7.65 (1 pyridin-3-yl)-4-nethyl

J=2.27 Hz) 7.92 (1
J=8. 5OPCRIERB07/002578
s) 6.83 (1 H, d,

J=8.84 Hz) 232 A HN N N 0 2%vethyl am no-8H 366 .42 -
461 (2 H i 5.99 (3 OB pyridolz,S dlpyrimdi )

T LT O, I g1 F‘UHC T1 (9 I J. OFJ (£

H “‘“‘e‘"i 16 Hz) 0.68 - 0.89 (1 H 55%:% 38 1LAma(2 H
Icompoufid Aé A H , J=4yf&uidz VO 200 B/ 2 'HNMR
PGTT —103= Symi et (T VETToU CYTTPOUTEho Mz, DMSO-d6) 5 ppm:
LRVS Conlound (%1 el d) S&ru ure:pbne ni% 'H NNR1CHGsTg§ﬁ?yde-
cygjo =
O|CH3 400 |MHz, t'}d6) “81p 2 %Q@Lﬁ gy .40 5(5% 15"799(”1 s
207 d,ﬁ J=2. 027Hz) 7. cycl ppoepy bpytdnisy | 234} 1 = (1 dd)31%(22g|1s)77
Sjﬁ H m gl 6 met hoxy qugx):ﬂnnsgp-orrﬁl h ?% .87:6.04 (1H, m), 3.05-
3;2348489( 24 33(/§ :::ZN ;\| ) =4-ret hyl 48bkon m). 2.56 3H. s),

q ) H, S b 16-2.30 (2H, m), 1.88-2.04
pyridol2 3-d] n\/rl m rh A= '—'\ﬂ (3 Hl s} 1 46 (2 H g!H. m), 1.67-1.83 (1H, m)
7Jone 3=7.107 Hz) 069 - EN¢7 (1 Qammgsqsog,g Q139 ( Jutbiv ouso-m o

0. y|
m| -0.01 |(2 H, Ei Hz) (4(knveln RG:G%&?;( 1’2?5'25"‘)'(%?5"5)""
208 ) (8 pfm 8.[28 ( 87 (2 O_%yrimid% " 285 811 (1H,s), 7.04 (2H, s).
8{cycl openftyl - 2" ) 5 98 6.26 (1|T ety - 2 eetinipr o) 257 a5
ngt hyl ami no-6- (1- ™92 ¢% H d, JE3.03 Hz) 3[95 |38 d /=707Ha)
A[FNN N O [met hyl -_T H pynazol -4 389 (z) 2 6s 3 osx4osn4§¢d03ﬂs22a%appm
df 2 (3 H( s) 2.44°(2 Y1) 2%_":1*" ‘°§m'£6i Em dd, J = 8.59, V3
009 dl[PYT |Em di[n- 7- o/?s/ .21 (2 %4_ o :%Eli(ﬂ%gl raﬁgs(eg;HdsL TaTen,
K'LCH 2- A65 _ %N Néﬁpcqblm 8MzsN( (144 "s) 7087 (2 Eﬁ“ Do, 3,88 G )
mino- , S . 55 (3H, s), 1.53 (6H, d, J=
cycl opent vl - 4- net%vl °s) 6.04 (L H d, J=8[59 )07 Hz)
6-/(1-nmethyll -1H 5.11 (2 H, §) 3.95 (3 H, s)| 235 [JROMHz, DMSO-d6) 5 ppm:
y " ] '67 (1H, br. s.), 8.46 (1H,
HANN N O gyrazol - B_afino-dhoprSpy-4d . 34 n,éJJ'i.oz Hz), 8.22 (1H, d, J
dd. pyrido[2, 3- D ] 2 T e s i oty
pyrroo pyridin- St J=2. 2), 7. ,
210 2.(03 £ 2. 17 yl)pyrido[2,3- 335 L), 6.48 (1H, dd, J = 3.16,
H,N dipyrimidin-7(8H)-one 1.89 Hz), 5.87 (1H, br. s.),
b 57 (3H, s), 1.55 (6H, d, J =
6.82 Hz)
CH,4 ’N‘N_H 2-amino-8- (400 MHz, DMSO-dB) § ppm:
N X = cyclopropyl-4-methyl- 12.85 (1H, s), 8.33 (1H, s),
6-(1H-pyrazol-4- 8.14 (1H, s), 8.10 (1H, s),
211 F " N)I\N/ NS0 yl)pyrido[2,3- 283|598 (2H, 5), 2.79-2.94 (1H,
2 djpyrimidin-7(8H)-one m), 2.55 (3H, s), 1.09-1.25
A (2H, m), 0.71-0.86 (2H, m)
o (400 MHz, DMSO-d6) & ppm:
/ . . 8.4 (1H, d, J = 2.53 Hz),
T [ ch 2-amino-8- .00 (1H, dd, J = 8.59, 2.53
N mg'yrfcl)opro?i)gi-r?-—:f-l)- Hz), 7.97 (1H, 5), 7.10 (2H,
212 F B 4_mem"’;ﬁgyﬁdo[23é_ 324 k), 6.85 (1H, d, J = 8.59 Hz),
HN7 N N0 dpyrimidin.7(8H)-one .88 (3H, s), 2.80-2.92 (1H,
A m), 2.54 (3H, s), 1.11-1.18
(2H, m), 0.74-0.83 (2H, m)
H 67 (it 5 546 H, oo
N . K , S8}, 8. » 4,
CH, a Z-amino-8-cyclopiopyl L 2.02 Hz), 8.21 (1H, d, J =
N pyrrol'o[ga}'b]p;ﬁdin_s_ 1.77 Hz), 7.98 (1H, s), 7.42-
213 F A weyrioi23- | 332 8K, O T8 B
HN" N" N0 dipyrimidin-7(8H)-one Hz), 2.80-2.95 (1H, m), 2.55
A (3H, s), 1.17 (2H, q, J = 7.16
Hz), 0.75-0.88 (2H, m)
cH (400 MHz, CDCly) 5 ppm:
8.11 (1H, s), 5.54 (1H, br. s.),
NN o 4.33-4.68 (2H, m), 3.91-4.03
HyC. )\ ((tetrah);ldrofuran-s- (1H, m), 3.72-3.87 (2H, m),
214 E o yhmethypyridoi2,3- | 353 a.e)e :(51 :6, g;d'_,i Jd= 3.53, 3606
DA z), 3. ,d, J=4.
dlpyrimidin-7(8H)-one Hz), 2.79-2.97 (1H, m), 2.54
0 (3H, s), 1.90-2.03 (1H, m),
1.74-1.88 (1H, m)




wQps83ne2 (1 H, s) 7.88 (1
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H m

1.

80- 1.96(2 H m

MHz, CHLOROFORM CH3 NN F 8-

1.65-1.77(2 H, n) (400

Cycl Cycl opent yl

-6-[1-
(2,2 ore-ethyl)-1 PCH)B2A0BD2578

1) 6

(1H s) 584 - 6.30 NF 2H m5.19(1 H, s)4.29- [111
pyrazol -4-yl]-4-nmethyl 236 A0 et hyl am no- 8H 389 .55
(2 H m 3.00 (3 H d, HNNN Opyndo[2 3 d]pynmdln
o} A LD Ll AW o n =7 1
—_— . . J-t \ T Q} . JT \/II\. l UIIC \L | ju J"r
- \2? hei 'f H m). 1.74- 1.89(2 H, mc&n%{%‘ q_%,?s H m
icompouhd0%.Yier) [CHLOROFOGMuchdd NNF 2- Ami Ny, 6 PR 9. 38 'WNMR
4 /i S) mar (1 N T F LyLI UpElll)l'O |_J. \4 - S) Eeo z, DMSO-d6) 5 ppm
(¥ H s) 5[89 - 6.3eh,diflqrg-ethyl )slnfib. (3 H 1288 (iH,s), 838 (1H,s),
5.{13 (2 H,|s) 4. 35\1 NN Nm@thylammo)GﬁH— 1221:2)‘18___12&;':_{;)
15 PYrazgl - 4-yl | -de et 375 1. 60 V’ °(;muan 64, ,( 34.424.55 (2H, m), 3.76-89
)| 2 B phridoly N 208 - 2. 45 s o ot m) 351370 @K m)
d]|pydni di n} 7- one 2. 21 HomoL f&@nmdmm%n(z mb %236'55"1H 2t
179 (2H M NO CHB (490 Mz, DVS(-d6) [6,1pmmse i m) 1.9
PQ 2-8H And no-8-pyrido(2-T2anming1 48 (1 H d—J 77'(?"”’“)
Hf) 7.92 FEthyl)-6- (6- mskhogy IN[I NV 8.08 (4 H, rifi% Mz DUSO-) & pom:
7.117 (2 H/|s) 23 H2[C pyHi dleﬂsaetrysky y;n;ﬂwaqet hyl .06(1l;,s),g.038(1H,d,J=
27 Hz), 7.50-7.82 (1H, m
[4,3327 .86 (1 Hn 9 Hz) fL %.ng 2(1 d, J= 859(Hz) )
216 dj|pyrign di p- Rxo0r o J=6. 82 ( 3-(|3 3bd, }4.23.48%2H, m), 3.88 (3H,
(4 H, t, JE6.820H7) NH2°2.57(2 H, avﬂlzggethmpy%% 3 |H, 5)p) 3REas5 ( m). 350
0.| (400 MH, DMBO d6) Y6 \ppJH, CHE™W" U 80112) 22204 ELm.
8-|( 2- Ami no} et hyl ) - 6- 8 (1 H 8) 7.94 - 8./10 (ZaX(3H.s), 1.79-1.95 (1H,
A\ (R- methoxy- n\/rl din- '2 \ .70 (1 H_ Q) 695 (1 ,1-59-1-73(“","1)
yI|) - 4-nethlyl -2- J=8.59 Hz) 4,25 | 4.49 (2 H| 23 g‘ﬁ_ i?t\ﬂug,“ﬂggmg;’m
.88 (;’1 y,§) 2. 89 H, s), 8.06 (1H, 5)
. S@rethBnind 6o |- 2. E%gg:(m T
017 YL [2t}3>91w:fqrE§"8 ?71{) Hz), 4.31-4.56
%ﬁ;ﬁ%@g ok ng] B.77-3.90 (1H, m),
Stfructure Name filz ' K_NVR (400 IAibzgmi ) S F%’?‘347ao(?z)g)7§ggng
N.| 2 Amino|l 8 .37 (1 H, 8.12 (1 H, s) CH3 \ N-juih @klos8(3H,s), 1.81-
cylcl openty| - 6-[ 1- ( 2- (1 H s) 7.05 (2 HJ| s) 196("" m), 1.62-1.80 (1H,
4oo MHz, DMSO-d6) 5 ppm:
CH, 3.40 (1H, s), 7.31 (2H, 5),
Br 2-amino-6-bromo-4- 4.39 (1H, dd, J= 12.63, 7.83
JN'\)YI methyl-8- Hz), 4.23 (1H, dd, J = 12.63,
P ((tetrahydrofuran-3- 7.07 Hz), 3.82 (1H, dt, J =
218 E HN""N""N"T0 yomethypyrito2.s- | 3% 17,89, 566 He), 3.57-3.68
dipyrimidin-7(8H)-one (2H, m), 3.51 (1H, dd, J =
o .46, 5.68 Hz), 3.33 (3H, s),
b 67-2.82 (1H, m), 1.76-1.89
(1H, m), 1.54-1.68 (1H, m)
(400 MHz, DMSO-d6) & ppm:
12.87 (1H, s), 8.37 (1H, 5),
CH, ZN. 3,18 (2H, s), 7.07 (2H, s),
N-H 2-amino-4-methyl-6- 4.45 (1H, dd, J = 12.63, 7.83
JNl\ AN (1H—pyrazol-4-yl)-g- Hz), 4.28 (1H, dd, J = 12.63,
X ((tetrahydrofuran-3- [7.07 Hz), 3.84 (1H, dt, J=
219 E HNT NSNS0 y)methypyridof2,3- | 327 783, 3 Hz), 3.58-3.70
d]pyrimidin-7(8H)-one (2H, m}), 3.55 (1H, dd, J=
o 3.34, 5.81 Hz), 2.72-2.85
(1H, m), 2.59 (3H, 5), 1.77-
1.90 (1H, m), 1.58-1.72 (1H,
m)
(400 MHz, DMSO-6) & ppm:
8.47 (1H, d, J = 2.27 Hz),
N__O. 3.00-8.08 (2H, m), 7.21 (2H,
CH, ] CH, 2-amino-6-(6- ), 6.86 (1H, d, J = 8.59 Hz),
N x methoxypyridin-3-yl)- .43 (1H, dd, J =12.51, 7.71
| 4-methyl-8- 2), 4.26 (1H, dd, J = 12.63,
220 E H N/kN/ N0 ((tetrahydrofuran-3- 368 [7.07 Hz), 3.88 (3H, s), 3.78-
2 yl)methyl)pyrido[2,3- .86 (1H, m), 3.58-3.70 (2H,
dipyrimidin-7(8H)-one ), 3.55 (1H, dd, J = 8.46,
KE:O .68 Hz), 2.71-2.85 (1H, m),
57 (3H, ), 1.78-1.91 (1H,
), 1.59-1.73 (1H, m)




yl]-4- et hyl
pyndo[ 2, 3-d] pyri m di n-
7-one m 1. 54 -

fal L 1D AN

N HC I CCH hydr oxy- 2- et hyl -

(1 240 Simlar to A 3 3 propyl)-1H pyrazol
w@008/088612 H, s) 2.58 (3 H
-8H ) 2.15 -

DA O Lo

2.31
1.65 (2 H,

.96 -

6.11 (1 H m 4.72
-4-7 383 1,

Exanpl e 31 H2N . PEI/MB2007/002578

(2 H,

m 1.68 -

1. 96
1.82 (2 6
107(6H s) O3 N

r\

h\iU ) VIO UU} J 'J'J]ll L 7=“_II LAY} U I o Y
d, J=2.53 Hz) 7.98 NI (Qsmgéy- @_wsm n- 3-
lCompouﬁjﬁ&% | M 7. 15gtedctdre Pr- 241 |E yiNha@- T gH  HNMR
T —4d, J-o. T HZN NN O (400 MHz, DMSO-d6) 5 ppm:
yri do[2 3 d pyrimdin- .17 (2 H} d, J=7. 33 J1188(1H. s), 8.49 (1H,d, J
-one (3 H s) 2.57 (3 Hy s)H2. 16 _hsc . 30 T 055;22,352351'1)"7{,;_
0.[87 (6 H,| d, N 7 ’ﬁm‘ DI\/S( H. m), 7.17 (2H, s),
S lppm CH3| cH3 24 A7 ,n5c£,,)8_\]_ _ GadHJdd3J4111285a
221 7.[99 BEreth Xy- 'p%,lil 8 09 (( @hHOfu . ( ), 4.29 (1H, dd, J = '
s)| N 4-mefhyl¥8 N ek (T H d, J:%,% %@, 45, Bo2 1), 379390
HIAN kKN N Q (tetrahydrO-pyran-4- 3 e s 56 (o
Hz) 3.88 (B H, vylnethyY)-8H ) 3. 77 _ 3.86 k),7B0-1.92 (1H, m), 1.62-
3.{20 pyrid [2 3-d] pyrlmdl n- (2 H td, J=11. 1. 7R GH, m).
He—7—enel—56—-3—H—s) 273 H— 438 s
1. 51 (4 H|m (400 MFI; DVEO- d6) S ppm 47 ( fdag(m s), 7.30 (2H, s),
J92. 53 Hz)| 8. 06 8gH 2- Ami ﬁ'e'“'@- ':lngFL 5 42%;’1;23847:3:
- s){ 8.03 (1f H dd, D'\et al dro PYT Reefivaniain DY 2. 531k, 1238, 5.6 i),
7122  H| N yI'Mét Y1) - T, Q)m)eth)ﬁpyaﬂmél ck374se4(1H m), 3.55-3.65
J98.59 neft hoxy- pyri di n&@xl ) z) [HeyEEtingEHEgne|d, ng{g (%95)1 (136"'0?72)?”
Hf) 243 H 2N N N O 4- yl - 400 89 (3 3. 69"
- 13.76 (2 ovndo[23d1ovrirridin- n)y 3 45 34 {M2 ==
400 MHz, DMSO- m:
H|l m F 7-pne J=11.37, 11. ,37 1.52|Hz) .57(3 87(1;’”.5_),8.3)5(2"_"'
1.174- 1.94(2 H O 5'31 59 INF3( 2 arm)o4N.e@/|-6-( %%Z,) 8.17 (1H, s), 7.06 (2H,
DNBO- d6) § ppm 2- Am no- yr#Zb'}f}alw- g@ (1H, dd, J=12.38,
223 H| d, B=2.02 Hg-By met hyl - ‘é%?,‘ﬁ)é‘;n“o% 558 3L [ (R et 1250, 6.06
8.[02 (1 H,| dd, net hoxv\-@‘rl di n-3 qﬁy idin76 % 2. 4CHsz J5-3.88 (1H, m), 3.53-
7.119 (2 H|s 244 E H N O 4- fret hyl - 8H d58 %l ,m). 2.58 (3H, ),
H| d, J=8.]84 Hz) 4.64 2 pyrido[2, 3-d]pyrini 2 B 3 a0t 7 it
d,{ J=1 /.98 Hz) 5.0606 (o H3C 7 ong I, s) 2.54 (3 Hisoo$Hz, DMSO-db) 5 ppm:
1.137 (3 H, CH3 (400 N B-47 (1H, d, J =2.02 Ha),
ETHANOL- d6 2-amino-6-(6- 57686 b1, i = 8.69 112y
methoxypyridin-3-yl)- 4.50 (1H, dd, J = 12.13, 7.58
4-methyl-8- Hz) 3558 (1H, m), 4.20
224 E ((tetrahydrofuran-2- 1H a4, J o 12.95 5.94 Hz)
yl)methylpyrido[2,3- 3,89 (31, 5), 3.81 (1H, td, J =
KEO) dlpyrimidin-7(8H)-one 7.77, 5.68 Hz), 3.53-3.66
(1H, m), 2.57 (3H, 5), 1.91-
2.§J4 (1H, m), 1.62-1.90 (3H,
m
400 MHz, DMSO-6) & ppm:
Ny (11.67 (1:!, br. s.), 8.49 (5’5',“
} d, J = 2.02 Hz), 8.24 (1H, d, J
CH 2-amino-4-methyl-6- = 2.02 Hz), 8.2()JS (1 H,(s),
3 / (1H-pyrrolo[2,3- 7.44-7.55 (1H, m), 7.15 (2H,
N bipyridin-5-yl)-8- br. 5.), 6.49 (1H, dd, J= 3.41,
225 E P ((tetrahydrofuran-2- 1.89 Hz), 4.52 (1H, dd, J =
HN"NT N0 y)methyl)pyrido[2,3- 12.38, 7.58 Hz), 4.30-4.45
i\r\o) dipyrimidin-7(8H)-one (1H, m), 4.23 (1H, dd, J =
12.38, 5.81 Hz), 3.76-3.91
(1H, m), 3.54-3.68 (1H, m),
b 58 (3H, s), 1.62-2.10 (4H,
m)
I N-H tert-butyl 3-(2-ami
ern-bu -{(Z-amino- .
s oot o oS- opom
H,N" NN y.?,‘,’;iﬁ?,'{?,};- 316 (2H, 5), 7.08 (2H, §),
Gl & bl Il e PO
N o V'():zft‘,’(‘;g;’l‘;(: -  8.34 Hz), 22.)5;8 kSHf 5), 1.41
OJ‘oiZ:H3 9, 5)




CH N 8-Cycl opentyl-4- pm8.41 (1 H, s) 7.74 (1 H 3

N-H nethyl-2- 1) 6.09 - 6.22 (1 H, m 5.50 N
woreiolpBAnt no-6-(2- (1 H s) 3.01 (3 H s) 2. 65P¢BIB2A&Z002578
Cl nethyl-1 Himdazol-4- 339 s) 2.47 (5 H, s) 2.12
(2 H HNNNOYVYI)-8HpynddP2;3 d, J=7.96, 5.43 Hz)
1.82 CH3 Od]pynmdin-7-one 1.94 (2 H, rr)167-1.79
[N AA V.Y aNEaTaYaYo W WaYe Ko K Wa¥as) DOTLLDONNTZ AONDETZ0
Syn 328 Met hod Conpound LRVB mgam%%ur%wig
Compourﬁirt%\tul-.hﬁ? Name ni zgy bR N O (0 E}nﬂg S 'HNMR
PO CHS 1] CHS . 43 (1L ,NU@\J—L JI‘IL) /34
34[ 2- Ani nd- 6- (6- @507 i) 7121 2L br. N
met hoxri difn-3 1 N Y 5 (1H, dfs pi%zn"j’s (2 490 MHz, DMSO-d6) 5 ppm:
L1, 4-methyl; At .16 - 6. 31yu -gmdthyi-7im) | 3. 88 8(‘3“5 o e o
007 246 FEH2N N N° pyrildo[ 2, 3-d] pyr dﬂé,),, 3. 76 . d, J = 8.34 Hz),
t| J=9.09 [Hz) 6 8- ?4 ]-pyrrolidi We'y et 3. 71 :% e o o
mf 3.51 (Y car bony\ celacid tert| tcabdede60 | Hz) :{3 ,3,'1{39(9,4,’5)’ ‘
2176 N butlyl esterO(p—HCHm 2.56/(3 H, s) 2/06 (1
r QxCH3 1=14.15 H)*% 40 (9 H QH ¢ R
J$12.13 HZ) (one proton ﬁs H3 nd=r wat er peagk) ( B mHz, omMso-ds) 5 ppm:
Mz, DVSO-|d6) S p ,Q,{‘guty,% (J'an& 438( d [11.6941H\s), 8.48 (1H,d, J
=11.81 Hz,| 2 H) § uatdiyiDoB (1t ans- £20 )Zggfaﬂ*;)d;ﬁ-
6(H 3.33| 3. 43L H) N\ \pxrrokla)lzsblpyndms 7.53 (1H, m), 7.17 (2H, 5),
228 ydr oxycycl oheM) 4 - 4. 88 %dﬁiﬁ(ﬂ@ 46448d 648 (1H, dd, J =828, 1.77
o hy|-e-(e-pyrro|.dd ~8.52 to, 1ylbd)etlﬁne92 br . 42347583 m) dsz
lat, —
253 G H2NN O 1-yl pyrfidign, 3- 421 ) 79P8YEEd, |J=8. 43,-8.34 Hz), 2.58 3H,s),
2133 Hz, |I)pyrido[j@3ottck) 7.80|(s, 1 H 8|30 (d3EH s
]pyrinmdin-7(8H) -one =195 Hz, 1|H). Three I[i phatic
and one ngt hyl esidue n t visible due to QH verdoapHz, DMSO-d6) & ppm
wilth sol vent and Bt er ﬁance>. L2006 MHz | DVBGLERY 2% om - 211
Sippm N OCH 1 (m 2 |nap.yr6£h2-yl)§;H3 3 P H) 2.26 (dd, J=11.12, 7.58
| - - tyl\d- Hz, 2 H) 2.55 (s, 3 H) 5.94 4
oog am noas8- 1. 1 92 . % ’% \ads Pz ( )1H)(2.56 ()s,2H)
y¢l opentyl - 2.25 ('H]py id M N ESs (s32 1) 7.97 (d, J=152
HY 5.96 (d, J 8 79 1 Hz, 1 H) 8.39 (s, 1 H) 8.90 (d,
J=1.52 Hz, 1 H)
400 MHz, DMSO-d6) 6 ppm
. 8.90 (1 H, d, J=1.26 Hz) 8.39
l amiﬁ;’;‘::;ﬁf};')_s_ (1 H,(s) 7.97 (1 H, d, Ji)1 52
)l\ cyclopentyl-4- Hz) 7.18 (2 H, s) 6.57 (2 H, s)
230 A HN SN2 SN Yo methylpyrido[2,3- 338 [5.95-6.11 (1 H,m)2.55(3
2 apyriman7@H-one| b e v
1.71-1.83 (2 H, m) 1.59 (2
H, dd, J=9.98, 5.18 Hz)
400 MHz, CHLOROFORM-
CH Z d) & ppm 8.56 (1 H, s) 8.29 (1
3 - | D-Amino-6-(6-chloro- H, d, J=7.83 Hz) 7.61 (1 H, 1,
U Bt | o [t oo
cyclopentyl-4-methyl- L 6. , m)5.09-5.
231 A HZNJ\N/ NS0 syH-p;?rido[z,s- Y| ase H, m) 2.61 (3 H, 5) 2.25 (2 H,
G d]pyrimidin-7-one dd, J=11.62, 7.58 Hz) 2.02 (2
H, dd, J=7.71, 4.93 Hz) 1.71 -
1.86 (2 H, m) 1.55 - 1.66 (2
H, m).
o (400 MHz, CHLOROFORM-
CH, 4 “CH, d) & ppm 10.27 (1 H, ) 8.35
'N 8-(2-Cyclopropyl- (1 H, d, J=2.27 Hz) 7.92 (1 H,
[N X ethyl)-6-(6-methoxy- dd, J=8.59, 2.53 Hz) 7.65 (1
- pyridin-3-yl)-4-methyi- H, s) 6.83 (1 H, d, J=8.84 Hz)
232 A HN™ "N "N” "0 2-methylamino-8H- 366 [.42-4.61(2H, m)3.99 (3
CH pyrido[2,3-d]pyrimidin- H, s) 3.13 (3 H, d, J=4.29 Hz)
8 7-one 077 (3H,s) 1.65 (2 H, q,
2 1)=7.16 Hz) 0.68 - 0.89 (1 H,
m) 0.38 - 0.55 (2 H, m) 0.08
(2 H, g, J=4.88 Hz)
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8.108 (s, 1 3.%° notf vi sitbe ¥ Qugnidasidyl B0 H g, J2.02 r)iz)%?:;
] gyri m dint 7(8I—|)NIL due 2 duevdpmppy'@twﬂ ap Wi [t895(2H, m)7.09 (2 H,s)
033 Sq ven{ repongpesy mi no- 8- (GO0 NG StIVEOL86) P3¢ 2 it myase @ 5y
ppm yclopentyl 6 [3 1.58 (br. s.pyndazi-BlpyﬂmdrE (d, p.50(3H,s)1.46 (2H,q,
(Hydr oxynef hyl ) phenyl) =9.61 Hz, 2 H) 7199 (Qr. s.P=7-9H2059-0.77(1H,
) 0.27 - 0.39 (2 H, m) -0.01
CH3) 2.1% - 2.26 2 H) 4.53] 3 1,4, 30485 2
5.8 (m 1|l H 5.9 6. (qra] 2‘)6 g& @1 1 H Eu)@ﬁbmazs(m s)787(2
(. s., 2|H 7.2 N O = 1 H) 7.9599-626(1H,m)
(t, =7.69Hz, 1YH]7.48 (d, 1=] MPZIIV"MWP H 7 E%ZH o508 (3 1 d. Job.08
2841 & (s| 1 w7 t hyl es.'an'% ﬁ;ﬁjj di 8% |ems2 31, 5) 2.44 2 1, 5)]
td veriap|wthcHsol esonance. dpN C3216”2°2 2:21(2H,m)1.78 -
5(2H,m) 1.65-1.77 (2
PAT/ | B2007{ 002578 6 Synt het ¢ et hod Odmpourds;
| BVS Conpaolind /rYI(3|d ‘%trur‘turp me mz ' H NVR (500
Mz, DVBO H6) 6 - 1. 63 apas2 H) 1. G400 MR CHLOROFORM.
N-[1.80 (m |2 H < 4 ¢m @?egzl gm@w:- ani nd e d on se g
og5 2.{14 -5 2.2 (m ,21\ 27 yCI op n ;',)8 (S5 FH)2H,5)395@3H,s)
2.180 (s, 6| H “5”9 N\ 2 a;m-m -5 2537_614 s 752{53:)(22(';3"‘2’17
Y379 quinf 1 H) ( , J 1 37 7-one (2 H, m) 1.80 - 1.96 (2 H, m)
1.65 - 1.77 (2 H, m)
(400 MHz, CHLOROFORM-
=N, 3 ppm 8.30 (1 H, s) 7.88 (1
CH F 8-Cyclopentyl-6-[1- d) 3 pp
\3 = N/\g (2,2-difluoro-ethyl)-1H- I, o) 7.80 (11, 584030
| pyrazol-4-yl}-4-methy}- e o H.m 900 @ H.
236 A HN)\N/ N0 2-methyiamino8- | ago (1556 N T SEAEHG
. pyrido[2,3 dipyrimidin- =5.05 Hz) 2.54 (3H, 5) 2.
CH é  one (2 H, s) 1.94 - 2.09 (2 H, m).
1.74-1.89 (2 H, m) 1.58 -
1.69 (2 H, m)
N (400 MHz, CHLOROFORM-
CH, = ‘N/\(F 2-Amino-8- d) & ppm 8.38 (1 H, s) 7.97 (1
VX = E cyclopentyl-6-[1-(2,2- H, s) 7.89 (1 H, s) 5.89 - 6.34
N difluoro-ethyi)-1H- (2 H, m) 5.13 (2 H, 5) 4.35 -
237 A HA NSNS0 pyra;g|-4-¥|(],-4[-2m3ethy|- 375 1602 H, nz; 264 ;32 H.s)
-pyrido[2,3- 24 -2, ,m)2.04 -
b d]pyrimidin-7-one 0 21 (2 H, m) 1.80 - 1.96 (2
H, m) 1.66 - 1.79 (2 H, m)
CH, N | O‘CHs . . (400 MHz, DMSO-d6) 5 ppm
NN i‘tﬁ;‘)'_"ecfig:sﬁ;{g;‘;_' pss é1( n J)=72.1277 (l-zle)' 7.s)32
Lo - 8. ,m) /. , S
238 E HZN)'\N’ NSo P oo | 327 .86 (1H,d, J=8.50 Hz) 4.33
pyrido[2, (2 H, 1, J=6.82 Hz) 3.88 (3 H,
2 dlpyrimidin-7-one l5) 2.84 (2 H, t, J=6.82 Hz)
i 057 (2 H,5)1.88 (3H, 5)
, |
o YO |emmme | o
NI X (6-";:;}2?:‘&25‘);,?_(12}_'1-3- m) 7.70 (1 H, s) 6.85 (1 H, d,
239 E HN)l\ NS0 methylamino-8H- 341 ;7835:8':;)4 25? ég;?éi, ,H&,
o 8 pyrido[2,3-d}pyrimidin- )=4.80 Hz) 2.54 - 2.66 (3 H,
3 7-one m)
NH,




ethyl pyridin-3-yl]-4- z, 2 H 7.72 (d, J=1.92 Hz, H2N
N N Oethylpyrido[23- 1 H 7.89 (s, 1 H 8.27 (d,
wo pyoassdbn- 7( 8H) - one 1=2.20 Hz, 1 H). One net hpCT/1B2007/002578
esi due not visible due to overlap with sol vent
esonance. (500 MHz, DMBO- d6)%48 ppm 1.52 - 1.63 (m 2
I—|)169-180(m2|—|)188-198(mH)196205
J\l n::\"l;p CHN=N—antre="06 22 (m 271}*\..0_’ ot
S. %':ﬁé yicl opent yl - 4- net h_yI _ ) %a(plgg % wsﬂ (d,
ﬂCompou&ﬂs( \ V- (BerfstifeO! 1 di n- 1 6[Fpwz 1 H 'HnmR
189 (or. 5., | pyrrart-s ) . 8U J=Y. UG TFZ, (4 Hz, DMSO-d6) & ppm
HZN N N OJ)pyriads] 23 ,Eﬁ (s, 1 S-A@lﬁb S 1 H .8.3®g :s;%gg:s;
i dioAL ycl ,8)7. .S
1gyri m di nf- 7( 8H)\~Qna Iwe alPhat ¢1 (pqe “and (g’g -6.11(1H, m) 4.72 (1
240 met Sililamte s|i due Mot i si bice Gue wbpy])\neb aa&4\ll H, s) 4.03 (2 H, s) 2.58 (3 H,
sqQEvamgle 3and welf e™M” Nes®nances. . 0[2 ] mldm DB 029'g " 2311) g26*;v_fq>;2-9(g-
pgm CH3 NYO CH3 1. (d, J=13.46 Y—'E %’% N ,m) 1.54 - 1.65 (2 H, m)
-4m no- 6- (]2- .99 ( 2 H 3.96 (s, \ 1.07 (6 H, s)
et hnvun\/rl m-din-5 o7 . A ~02 ( ’) I—l\ 5 nn =1 Q
I )-4- met hyl - 8- 36®%,. 78 «(\' 1:HJ—|) /.19 (s, N 26H) 25 40®sz leLASSSgG&S);;p;nB
4 - obutyl- = V4
HIN N N Of(tetrg > yran- %ﬁﬁﬁno Dyridi o) 8. 7((§IH m) 7.15 (2 H, br.
041 2 H) . -\l) p%r,u\do ne nethyl | gsinGegsand o )686(1H d, J=8.59 Hz)
1 gyri m di - 7(8W%) I ?phatl c pr pgimicipi| s 7 DI 25"7J3L33';Z1)gﬁs
tq overlag with gel¥ent 'esonacg. (500° MHz| DVBE é m)(087?i)5Hd
6 |ppm 1.48 (d, J=XkH].26 Hz, 2 2.87 - 3]07 ( Hz)
H 4. 00 (do-CH3~ =117 54 2512 |—|z 2 H)y 47574 OF {200 MHz, DMSO-d6) 8 ppm
-am no- 6-[ 5. 21-\Quno 6y 47 (1 H, d, J=2.53 Hz) 7.99
-3-yl)4 9 (2 7.18 (2 H,
(Rydroxyne r@ .73 (1 njj) 859(Hz)4s;4
oqp M 7.1Q(s, 2 h@r l)py dn-aet DYl |2 H,d,0=7.07 Hz) 3.88 3 H,
M- 2H 367 Léy‘ﬁ’&’w il dof 2%) 3.77-3.86 (2 H, m) 3.20
il ~ Ipyridof din- Yo J=11.43,2.15H
=1.55 Hz, EY e 1= -.s'égH §) 2.05 - 217(Z1)H
H, 1 H 7. H). One net hyl )1.30-1.51 (4 H, m)
adl diia AN nat vici hi dualt o
N o TR IR A00 MHz, DMSO-d6) 6 ppm
verlap wt 8.47 (1 H, d, J=2.53 Hz) 8.06
2-Amino-8-(4-fluoro- (1 H, s) 8.03 (1 H, dd,
tetrahydro-pyran-4- 1)=8.59, 2.53 Hz) 7.22 (2 H,
ylmethyl)-6-(6- br. s.) 6.87 (1 H, d, J=8.59
methoxy-pyridin-3-yl)- Hz) 4.66 (2 H, d, J=18.19 Hz)
243 E 4-methyl-8H- 400 LB, §) 3.60-3.76 (2 H
pyrido[2,3-d]pyrimidin- m) 3.45-3.54 (2H, m,
7-one 1J=11.37, 11.37, 1.52 Hz)
D 57 (3H,5)1.74-1.94 2 H,
m) 1.59 - 1.73 (2 H, m)
_N_O. (400 MHz, DMSO-d6) & ppm
CH, | CH, 2-Amino-8-(2-fluoro-2- 8.47 (1 H, d, J=2.02 Hz) 8.06
N x methyl-propyl)-6-(6- (1 H, s) 8.02 (1 H, dd,
b methoxy-pyridin-3-yl)- 1=8.72, 2.40 Hz) 7.19 (2 H, s)
244 E HNT SN SN Yo 4-methyl-8H- 358 [6.86 (1 H, d, J=8.84 Hz) 4.64
2 pyrido[2,3-d]pyrimidin- 2 H, d, J=17.94 Hz) 3.88 (3
H‘"’C\/e 7-one H, s) 2.57 (3H, s) 1.37 (3H,
HC F ) 1.31 (3H,s)
3
CH, (400 MHz, ETHANOL-d6)
= 8-Cyclopentyi-4- ppm 8.41 (1 H,s) 7.74 (1 H,
¢Hs N7 N-H methyl-2- ) 6.09 - 6.22 (1 H, m) 5.50
N methylamino-6-(2- (1 H,s)3.01 (3H,s)2.65(3
245 C - methyl-1H-imidazol-4-| 339 [H, s)2.47 (5H,s) 2.12 (2 H,
HN™ N "N” ~0 yl)-8H-pyridof2,3- d, J=7.96, 5.43 Hz) 1.82 -
éH3 dpyrimidin-7-one 1.94 (2 H, m) 1.67 - 1.79 (2
,m)




wd 2080386+, 2 H) N\ \ O ihydro-1, 4-

(500 MHz, DVsO-d6) 8 ppm 1.29 (q,
O 1.48 (d,

J=10.16 Hz, 2 H)

.24 (s,

J=13.00 Hz, 2 H)
3 -amno-6-(2,3- 1.92 (d,

CH

BCH)B24078092578

(br. s., 1 H Ilenzod|OX|n6yI)8537(br s., 1
H 6.85 (d, 261 G H2N N O (t'P3ns-4- 409 J=8.52 Hz, 1
H 6.96 (br. s., 2 ydroxycycl ohexyl) 4 ) 7. 09 (dd,
= t.c'%i-b:, \,thy:ia"y'riUUTL, 3 II} +—316 \u,
NE iy 1 H Jpyrimdin- 7(8}-{ 3,‘&5 LRvE) - One
COmpou,r;@t M ,e|g§| due and g{;{,&greal | phatl ,qgot ONS APt H NMR
STore dae to overrap TTSOf yENnt  esonance.  Y%do mrz, DMSO-d6) 5 ppm
2( 08/ 032162 PCT/ 182007 ’(5' £8; - 07 Synt Qeti c Mgdbod. d, J)—722513(l-2lz£|7b94
1 - m T
Cgrmpound LRV Cg i el d) %% Nae mi2 %H;‘H AR
NYR (500 MHz, DNB oS ppm 1. 8m3m H) 1. 6816 @31 (1 H, m) 3.88 (3
oas 1182 @m 2 HL. d1 1 2%09 (m vilo[3 3-dppBiding 1vi o 5;)33?1(11Hét,d)=g-g$gz)
T e- . m
2112 - 2.28 (m 2 @5133 85 NFy Ladobéa?a& b (3- iy 1 Fe0 i) 265 276
Hf 5.92 - [5.98 (m. 1IN 41" .98 (butyiessr, 2 H) (1 4.6 2.56 (3 H, 5) 2.06 (1
(t}, 262 G|l uoro-4- 3 93 Hz, [1 H) 7.45 (d, ﬂ1mLif{gnL:?é§ris
N|O et hoxylphenyl ) -4 et'§Ipyri do[ P3- =7.97 Ha, 1 Kihderwater peak)
7154 (dd, | Jpyrimdin-7(8H) -one £13.19, 1.92 Hz, |40 M)z, DMSO-d6) 5 ppm
790 (s, [1 H. One methyl Iregsidlie of visible dug?f 1-35(m, 2 H) 1.48 (d,
. N =1, ,2H) 1.88 - 1.98
ojerlap wifth | olgsgnt wat er g%on nce CH N Q—e&‘%a-;;As(mAH)
(400 MHz, |DVBO 3 2- anfyk kuoro- .80 - 4.88 (m, 1 H) 6.46 (d,
253 -18-836 ([L H M 8. 08 (1 H N ﬁemwe«s o | g, 0% 1H %2 0re 2
mgt hoxypyrfi dih3- NIR- 9 8.01 (1H;I)’: xﬂd"‘?]— 1213, [Ihln)7.80 (s, 1 H) 8.30 (d,
44met hyl -8 E.) 02 7.25 (2H b in-2@H)-ond®5 F @flgnwge r:gt’ﬁﬁ
N O (t et r ahydr O' 2|_|' y r a.n' 386 82 ( 1 H IT) 4 OO' 4. ue notv|s|b|edue¥o
(2H, 4-ylp)pyrido[253- 3.98 (3H,|[s) 3.40 (2H, t, Rderap with solventand
oy 8H)-onre11-37 Hz) P 87 3 07 (L terresonancseg- =
2|57 (3H |s) 1.48 (2H ¢ 4. 60 .60 Hz CH3 |NYO' (i3 Mz, DMSO-de) & pom
- anm no- 8-i sopropyq"'sG ( CHLGREFEORM N 132gr;422)21592 ggegga
(2- met hoxypyri ”)N\ ppm 8. Buﬁglg(gﬂ#ﬂfs 6s) 1.7 (s,:)sH) 5.96 (d, 328.793-12,1
254 G HN7 NZ NS0 methoxypyridin-3-yl)- | 370 =)1710f:'1(|t-’|rz51"5)':3)0729(‘:,«1j
(+-methylpyrido[23- ) 8.26 (d, J=1.65 Hz, 1 H)
dlpyrimidin-7(8H)-one ne methyl residue not
isible due to overlap with
olvent resonance
(500 MHz, DMSO-d6) 5 ppm
cH /NYO‘CHS 1.51-1.63 (m, 2 H) 1.69 -
3 [ b -amino-8- 1.81 (m, 2 H) 1.93 - 2.06 (m,
N Y AN yclopentyl-6-(2- b H) 2.12 - 2.26 (m, 2 H) 3.94
255 G M methoxypyrimidin-5- | 353 |5 3H)5.91-5.99 (m, 1 H)
HN" N N"To )-4-methylpyrido[23- 7.05 (br. s., 2 H) 8.08 (s, 1 H)
- 8.84 (s, 2 H). One methyl
dipyrimidin-7(8H)-one residue not visible due to
overlap with solvent
resonance.
P-amino-8- (500 MHz, DMSO-d6) 3 ppm
cyclopentyl-6-[3- 1.58 (br. s., 2 H) 1.75 (d,
(hydroxymethyl)phenyl| 1=9.61 Hz, 2 H) 1.99 (br. s., 2
CH [-4-methylpyrido[23- H) 2.14 - 2.26 (m, 2 H) 4.53
3 d]pyrimidin-7(8H)-one (d, J=5.49 Hz, 2 H) 5.31 -
NS OH 538 (m, 1 H) 5.90 - 6.03 (m,
_ 1 H) 6.98 (br. s., 2 H) 7.27 (d,
256 G HZN)\N N0 351 1769 Hz,1r I-si) 7.35 (t,
)=7.69 Hz, 1 H) 7.48 (d,
b =7.42 Hz, 1 H) 7.55 (s, 1 H)
[7.87 (s, 1 H). One methyl
residue not visible due to
overlap with solvent
resonance.




N(1H s) 5.75-6.00 (1H, m) 266 E 5-yl)-4- 327 .58

(2H, br. s.) 4.06 (3H, s) H2N N O net hyl pyri do[ 2, 3-
WO 8@s(03Hs2s) 1.61 (6H, d, J N )d]pyrim din-7(BCFIB2007002578
.82 Hz) 113CCH3NO—|CH3I2amno6(2 400 MHz,
DVBO- d6) 5 ppm N hydroxypyr1®i-di n-5- 12.12 (1 H, br
s) 863(2H 268 Simlar to Nyl)- 8|sopropyl 313
({1 Ll o) Z. . 1Q (211 N, o £ N NL.ANL NI N
J \.I. LILT] \Jl T« LJ \LII, uu%lu J A\“Av4 Ifl\| LI | LI A~
mat @S’ do[2,3- r. s.) 5.48-6.1 2
Yo 7(8! = 5P s
Compou i “(m' . Na B : 2 H NMR
I 40U 1IVINL, 1. Z = 1. MHz, DMSO-dG)Sppm
(n] 2 H) 1151 - 1.60 (m 2dFQ 1. )2 - 1 99 (m N Hbs2-1.63(m,2H)1.69-
2.159 (s, 3| H 2.68 - 2. 8z (trang-4 (rjgogm 2t 1e8-2.08(m.
' (m, 2 H) 2.27
H)| 3.49 - B.66 ( eydi obéﬁ?ylsl}é N @ (s,:)3H)2.80(s,6H)59)5
o557 etlhyl -&- (qui nol i ggnetlhﬂl@ﬂng J47 |- 3 );329%(3J1 =1.37
: 92 H
1|H 5.24 |.68n . Ime §:§§m23y'|’5 dyrid 789 (s, 1(H)827(d “
. - m - tl]pyrmd {78H) -0 2.20MH2, 1 H). One methyl
) |7. 60 71 67 ( 7.73 1 py d beqH) '
(p 1 H 800 - 8. (m H 8.23|(s, 1 H) 8./64 (desiu wih":;f",'een‘:“ew
-4.77 Hz, L H 9.16 (d, -2.27 Hz, 1 H CH3 [N ce.
(400 WVHz, O-ab) S ppm 1.21 -1.51 (m 2H) . 45- |BoolNHz, DMSO-d6) & ppm
-dmi no-8-(fis-4- 1.56 (m 2 H 1|75 - 1.84 (m 1.52 - 1.63 (m, 2 H) 1.69 -
ydroxycycl phexyl )-6- H 2.96Xs, |3 H 2.96 -| 3. 085 156-205m 2 2 6]
il 272 F H2ZN N €, ( 2- pyr ipemde-fi- 383 [(m (m, 2H)3.37 (br.s., 2
3.85 - 3.90 (m A .95 U"”"E}J‘D "1‘&‘“”3" (A, [2o0e o1 1 659 (br. 5. 2
258 392.2F ethyl pyri d@[ 2]3- z, 1 H) ;/t'p(y Gt H) 75 (d, 4=9.06 Hz, 1 H)
Jdyrimdint7(&MN)-%ndl. 29 (s, 2 ')Fsﬂdg@é H) 3(s51 H) 8.30 (s, 1 H).
2|[H OH WD 2008/ 032462 PCT/ | B20¢ P 5623 @“e 108- n;’,%i;‘,’.",‘;";;:;i}‘;",f;‘""
SyInt heti ¢ Met hod ound LRMS npound %i gl d isible due to overlap with
Stiructure Name mfz 'H NVR CH3 N [/ O CH3 (4Q0 MHzokem & weter
—_BI““B"‘ 56 ppm 1231 \?\Iﬂnlcn)i A7 N U\ N"500 MHz, DMS0-d6) 5 ppm
- dni no- 8- (}rans- 4en, 1. 5 M PLH) [1.88 - 1.94 (m ;"33‘“,’13)4369'22('2;34)
b R S,
)lédlr—lm?fy yK|| ohe)?fyl X N5g (s, t%p %-d;njs 2. 8f39727(%(m,2H)5.60-
069 (2- et gynm i n- H 342 .78 (m, 1H)7.19 5, 2 H)
3.159 1 H)HN N (tetrahydro-2H-pyran- 8.13 (s, 1 H) 8.88 (s, 2 H).
U-yl)pyrido[23- IOne methyl residue and two
d]pyrimidin-7(8H)-one jaliphatic protons not visible
o due to overlap with solvent
resonace.
(500 MHz, DMSO-d6) 5 ppm
1.48 (d, J=11.26 Hz, 2 H)
b 87 - 3.07 (m, 2 H) 4.00 (dd,
CH 1=11.54, 4.12 Hz, 2 H) 4.54
3 T (d, J=5.22 Hz, 2 H) 5.12 -
N OH ?hi(';g‘x‘;gé?hyl)phenyl 5.30 (m, 1 H) 5.66 - 5.73 (m,
P | -4-methyk-8- 1 H)7.10 (s, 2 H) 7.29 (d,
260 G HNTNT N0 (tetrahydro-2H-pyran- | 367 [=7-.69Hz, 1H)7.35(,
4-yl)pyridof23- RIS THESS
lpyrimidin-7(8H)-one 789 (s, 1ZH). O)né mc(aft'lyl )
O residue and two aliphatic
protons not visible due to
overlap with solvent
resonance.
(500 MHz, DMSO-d6) 5 ppm
1.29 (q, J=13.00 Hz, 2 H)
CH, Oj 1.48 (d, J=10.16 Hz, 2 H)
. 1.92 (d, J=12.36 Hz, 2 H)
'S0 QTN 266,410 030,110
L . r. s, . s
261 G HZNJ\N/ o ' zf:::ﬂ?”"'s'y')'s' 409 P=8.52Hz, 1H)6.96 (br.s., 2
hydroxycyclohexyl)-d- H) 7.09 (dd, J=8.52, 1.92 Hz,
ooz 7ol st 1
: dlpyrimidin-7(8H)-one residue and three aliphatic
OH protons not visible due to
overlap with solvent
resonance.
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yl
Z,

)- 4-

1 H 5.

.95 (s,

3H)4
1 H

17 -

DVBO- d6) 6 ppm CH3 |
N1.59 (m 2 H 1.89 - 2.001Pmm

60 (d,

O~CH3125

J=4.

04

et hyl pyri do[ 2, 3-
] pyri m din-7(8H)-one
2 H OH (400 mR:®1B2007/002578
1.35 (m 2 H) 1.47

.22

IN -(trans-4- H) 2.54

@y I

(s, 3H 2.69 - 2.79 H C ydroxycycl ohexyl) 6 m 2
2_OLC ’) QL [ 0 Ll\ 2 (4
IS ] 1 5,88 o 8 574 A [N o A2
) eth
Icompount) 02 viéuﬁ J=4g ettt 1 H) ?ﬁgfé‘m no do[ 2‘H NMR
AR

0. 91 \||| . " M 0. o4 \u —3F UJ pyII—ITTUI! (ODMHz DMSO-d6) 5 ppm
59 Hz, [1 H 7.70 (d, one -4.5p Hz, 1 H T. 97 198 - 1165 (m, 2 H) 1.68 -
4 1.82 (m, 2 H) 1.91 - 2.09 (m,
@3 (m O_| ) F 400 NHZ’ D H) 2.12 - 2.28 (m, 2 H) 3.85
m ycl ls%‘ HHB ) | 5.92 - 5.98 (m, 1 H)
062 uo t‘Uo o 6l am n BﬁrHs 12:)) 77 4156(((}
Z,
megdmwy wri i 1773 X@g’;HzJ H) 7.54 (dd,
g 9 . Ao V N-N O ({E1@ans 1.92Hz, 1H)7.90
1"a28 34|- 3.42 (/2 1 3.43 FNA oxy&yc| ohex *éﬁ.’bfgfﬂfﬁ’vﬂr’.ﬁ‘iﬁ?ﬁu
%4 (m 11H 3.98 (s, 3 H ethy pyri dof 2, 3] . 64 [pfiedet
J¥4.04 Hz,| 1 H) 5.11 Jpyrimdinf7(8H)- one ') 66 ¢¥pnarites.
HY 7.85 (t|, J=5.68 Hz, ~c8, 02 ”&f‘ J=12. (40 ?}zﬂ?n?-gz))aﬁ(mm
8]06 (s, 1 H 8, S 9") N? :@gé(m ,dd, J=12.13,
6fppm CH|3 Y t, J=6.9[ Hemettg-sH) .L 23 p 2lN)725(2H s) 5.57-
265 _ (et hfl ami no)Ha N C(m 2 H) 1 (ta!?hymo% IE" \| $86\ [5.82 (1H, m) 4.00-4.05 (2H,
' yrido[2 398 3H, s) 3.40 (2H, t, J
trans-4- m 2 H 1 - 2.03 (M |diyri ofd| . 55 137 2) 2.87-3.07 (2H,
Hy 2.67 - 13.06 (m{2) H31 N ydrokycycl ohexyl )-6 PTF57ABH, 5) 1.48 (2H, 0, J
(2-nethoxypyrimdi n 411 )} 3,35 344 (m-2 H) g 98 HZ
HI3.58 (M 1 H) 3195 (g1 18 ) - Bamindisohbbyssf =4. 0Bz, CHLOROFORM,
S
1|H) 5.15| et hy| pyrhg N3 ]pyr (mmoxzpzi-(\@nh-l’ - one P BB o .
266 8['1 1eH) 84 - 17,02 (m 1 H) 8. 1??“& y 83289 5(5&;(2H br. s.) 4.06 (3H, s)
H CH3 |400EWHE d'6) arpmeanded) | 970 2@;(3** 5) 1.61 (6H. d, U <
Hz, 4 CH3 OZaHL OCIN-(l ethyl 4) 138 (1, J=
L 2 1N Ll 'a 1 7 Ll 1=1 1 Q7
1 - J II}, J. II"J_yIClLUI J N }OFP 4L J (u, J—.1 L. OF
HY \|/ 2-amino-6-(2- 400 MHz DMSO-ds) 5 ppm
L hydroxypyrimidin-5- 12.12 (1H, br. s.) 8.63 (2H,
68 Similar to i yl)-8-isopropyl-4- 313 [pr-5)8.09 (1H,5)7.19 (2H,
Example 60 )\ o methylpyrido[2,3- br. 5.) 5.48-6.13 (1H, m) 2.55
dipyrimidin-7(8H)-one (3H, s) 1.51 (6H, d, J=6.82
H,C” “CH, Hz)
N (400 MHz, DMSO-d6) d ppm
CH, z 1.24 -1.38 (m, 2 H) 1.51 -
oA 1.60 (m, 2 H) 1.92 - 1.99 (m,
N . b H) 2.59 (s, 3 H) 2.68 - 2.92
2-amino-8-(trans-4-
)I\ = ' hydroxycyclohexyl)-4- g‘:t72'1)8354(?n ?EI(; (5"12’41_H)
271 F HN" N o ethyl6-(quinolin-3- | 402 g T B O B AR
yl)pyridof2,3- " i ; N7 77 -
dlpyrimidin-7(8H)-one ?)7;?:1 { H6)7 5.00- Q)oéfri
. b H) 8.23 (s, 1 H) 8.64 (d,
: L /=1.77 Hz, 1 H) 9.16 (d,
OH =227 Hz, 1 H)
N, _O.
CH, z \l( CH, (400 MHz, DMSO-d6) & ppm
SN 1.21-1.31 (m, 2 H) 1.45 -
N™ XYy~ b-amino-8-(cis-4- 1.56 (m, 2 H) 1.75 - 1.84 (m,
)I\ _ hydroxycyclohexyl)-6- b H) 2.56 (s, 3 H) 2.96 - 3.08
H.N N 0 (2-methoxypyrimidin- (m, 2 H) 3.85-3.91 (m, 1 H)
272 F 2 5-yl)-4- 383 k395 (s, 3 H) 4.32 (d, L2.27
methylpyrido[2,3- Hz, 1 H) 5.41 - 5.52 (m, 1 H)
Hpyrimidin-7(8H)-one 7.19 (s, 2 H) 8.12 (s, 1 H)
3.89 (s, 2 H)
OH




NN (trans-4- 1.96 (d, J=12.13 Hz, 2 H, Simlar to H
ydr oxycycl ohexyl )-4- 412 .62 (s, 3 H, 3.13 - 3.23 (m
wQZ@smsxanpl e 85 H2ZN N O et hyl - 7-oxo0-78- 1 H), BCD8B2007/002578
4.16 (m 2 H), |hydropyr|do&)23- .64 (s, 1 H, 6.43
(d, J=1.26 ]pynmdine-6 z , 7.39 (d, J=1.77 Hz,
arboxamde 1 H, 7. 75 (d, J=1 4 65 Hz, 2 CH), 8.79

v 4 "‘i 20— (s—F—1+W5-—26681632162
002578 -109- Synthetic ggd Coprpgnd
IcompouhdtMpesYier] %(' ebﬂu&herCt ure Name H WMaz (400 'y NmR
VE ./N(CI@JOGAI‘IZ OI‘I) CH3 0
| 4- "Gk hyl - 7-oxo-N-1 H .<162>333M1H;‘.‘1(>M9§0$> Bppm
m
M) N Sbighhad ardnQs- ~|H 1.57 (m, 2 H) 1.88 - 1.98 (m,
, J=2.02 ydroiyc;}ci)ahezll)ﬁ' 27%® H)y2.55(s, 3H) 2.71 - 2.82
273 I RPdr opyr i dofEnehwvmIBen | ags [M.2H 341 8 O o
53.95 (s, 3 H) 4.60 (d, J=4.04
1 gynmi di nef- 7.71 (br. mylpyr%o[b‘l) 8./80 Mgz 1H)5.17-573(m, 1 H)
Hg 1 H) 11.9Rpfimidin-1eHhipne] 2. 48 ngrz H) 8.12 (s, 1 H)
s], 1 H z : CH3 ppm 1.38 (t, J=7.20 WA zH
Cl-am no-N-(1-et hyIOH) 1.58 (d, §=6.82 Hz, ¢ H ¢H3 O
NN 1 H pyfrazol -5-yl)-8- .63 (s,|{3 H 4.10 (q, J340088z DMSO-d)35ppm
- . 125 - 1.35 (m, 2 H) 1.47
Sim lar to H sopr z, 2 H 5)89 (B zf‘{’)“wg)zoo(m
s/, 1 H ([280 N hset- 85 I H b H) 2.54 (s, 3 H) 2.69 - 2.79
i XyCYp lo| .85-2.95(m, 3H)
i Rydropyri q_%Z ;?, (38 ;%N_ (m, 1 H) 3.88 (s, 3
274 N[O ]Jpyri ,113-4 hyl2 dage &%&429& 1H)
arlboxan de 1 . 41 : ;s?;;hyla_mmoib n&;&’z 14 (% 0845%5 o1 (1mH)17H7)06(34 d
L 3-d]p in 1 2
H| (400 MHz, DMBO- . >IR3 g, 3 IS B TREOAY
1.[48- 1.69 (m 2 H) Y m 2 H 1.89 - Z. .03 (m, 1H)8.43 (s, 1
(m CI—ISO-cycIoperQFyI-I\I-[(ll—D 2.12 - 2.39 (m 2 H
(o) E(l Nl I\I ALl vy o o) LI\ Lo N AV, | 1 LN
—. N TN Lllyl J.II_'J_yIClLUI F“I‘ \O, - II} . U O, - LIL)
2.(91 (s, [sinilar to H G [H N 1) freth H) 4 09 (a, [ s e
J.:7 33 Hz,| 2 H) 2:8'@. Ex waé(et n06(5 (ms t Iy n, 2 H) 1.49 - 1.60 (m,
m[no)-7-0 [xo - 4 r opy ki od,‘éf’? G35 (d, P H) 190 1.99 (m, 2 H) 2.5
J35.56 Hz, . C or di negmhamyic6aarh 6. 0657 o o)
276 1 H) P40 |(s NHN o B-(trans-4- 428 K54 (m, 1H)3.98 (s, 3 H)
’ hydroxycyclohexyl)-4- 4.64 (d, J=4.04 Hz, 1 H) 5.11
nethylpyrido[2,3- i B.Gé (m, 1 H) 785 @, 3:5'.68
d]pyrimidin-7(8H)-one Hz, 1 H) 8.02 (d, J=12.13 Hz,
Y 1 H) 8.06 (s, 1 H) 8.31 (s, 1
OH H)
N e} (300 MHz, DMSO-db) & ppm
CH, 3 “CH, 1.18 (t, J=6.97 Hz, 3 H) 1.23
) L 1.38 (m, 2 H) 1.45 - 1.61
Y N z}ﬁgﬂ?mm)-& m, 2 H) 1.88 - 2.03 (m, 2 H)
H C/\ )\ o hydroxycyclohexyl)-6- El)sg :(385’ ?3H¢)142(i17 -23H(;E§3(Tﬁ:-2
N % S I oL
ethylpyrido(2,3- 5,56 (m, 1 H) 7.64 - 7.02
y d]pyrimidin-7(8H)-one (m, 1H) 8.13 (s, 1 H) 8.89 (s,
OH P H)
CH, 400 MHz, DMSO-d 6 )
Jppm 1.31 (d, J=14.65 Hz, 4
CH, o NN b_amino-N-(1-ethyl- H), 1.38 (t, J=7.20 Hz, 3 H),
/IQ 1H-pyrazol-5-yt)-8- 1.57 (d, J=11.87 Hz, 2 H),
N YY" Xy" °N (trans-4- 1.96 (d, J=12.13 Hz, 2 H),
578 Similar to A H hydroxycyclohexyl)-4- | ., .62 (s, 3H),3.13-3.23 (m,
Example 85 HN" N o methyl-7-0xo-78- 1 H), 4.05 - 4.16 (m, 2 H),
dihydropyrido[23- 4.64 (s, 1 H), 6.43 (d, J=1.26
[ ] dlpyrimidine-6- Hz, 1 H), 7.39 (d, J=1.77 Hz,
carboxamide 1 H), 7.75 (d, J=14.65 Hz, 2
H H), 8.79 (s, 1 H), 12.01 (s, 1
OH H)




arbo .69 (s, 1 H 7.84 - 7.97 (m .3 H 8.14 (q,
J=4.38 Hz, 0. 8.71 (s, 1 H 9.48 - 9.73 (m 1 H)
wWORWS/08NMEO0-d 6) CI pm1.62 - 1.79 (m 2 H 1.BCI/IB2003002578
(m 2 H 1.99 - 2.18 CHSOchopentyI 4 (m 2 H
2.23 - 2.47 (m 2 H NNethYP:-2- .68 (s, 2 H 2.74
(s, 1 H 11 II (et hyl am no) - 7- 0X0 282 Simlar to H
€; I:Metl 7 173373_36 363 \n; 3—+—5-5%
Exa ,g‘ozﬁ N NNOi ydropyrid é,g ndZE LRims |1 H
CompouZd A ield) 28 (m O8truétufe arb 1 H) z 1 Wz § 08 “HNmR
: druo dm de T o, d 8. 22-8. 37 (ML 8. 400 Witz DMS0-d6) 5
J‘4 04 Hz, 1. H 12.23 (s, 1 H) WO ppm1.57 (4, 4=6.62Hz, 6 H)
2708/ 032162 PCT/' - l[:(;? FH iC Mg&@dGH)SQO(br s., 1H)
079 Capgugdo [ |LRVS el d) ?E by 7Lg,re Naurre rge%u JBo2nz 1H)7.67
NNBxardple 85/ 1. o 2 H 1"' rorioips 1. 65 ((g\ 71 (br. s., 2 H) 8.80
H) 1.95 - 2.12°3 ¢ ,élcgpentyl drrgllwgeq_b 2,18 - P11.92 (5, 1 H) 12.48
(m 2 H NI 4Z "~*N sokazol - 3-y thyI 163 (9 b
Hl 2.68 (s, 1 H Similar to 1-18c' (br. 5. 1H)
-(rethylanf no)-7- ,91 - 2.98 (m |3 H) 5 94 | 283 |#00MHz, DMSO-5)
Exanpl e 85 N N N O xo-7, 8-c869 H}i hydropyri do[ 2, Frem 13t J=7.20Hz,3
(m 1 H 708 (d J=1.77 (]p ri MpQinien-Bomd, |t 1 H)H 856® J=6.82 Hz, 6 H)
(m 0.3 HJf 8.35 dboxafi d({g, Pe-Awrd@&5hzs (. 7 H)p.e8(sBilH)4.10(q, =7.33
280 (4, Sirllarty |8. 88 N ‘ifk/‘ Q_lgvpmplim\%’flwf v 55 Mz ZKehiBes or. s, 1H)
N (Exgdo8iHz, DNEQ.Id6) S"ppm inarodyriddie,3- 1. 31 (jgs (a2u=1.77 Hz, 1 H) 7.38
Hf 1.53 N -&bWnoN8-tréns-4-(2- ﬂmyg@@'?dﬁn 2{H) 2|@%177hz 11777 @,
2.114 (m ydroxyehs 3yC| oh H) F3o8E 3[H 2.2 471z 21) 880 s, 1
2190 " (m 2H) 3. 45- 3 50(nP5H)  xyl]-6-(6 286 H2NINCQ, o 1
426 .88 (sl 3 H) 4.56 (t, J=5.43 '
{400 MAz, DMSO-d6) 5
ppm 1.35 (t, J=7.20 Hz, 3 H)
1.48 - 1.69 (M, 2 H) 1.71 -
1.86 (m, 2 H) 1.89 - 2.09 (m,
s i 8-cyclopentyl-N-{(1- p H) 2.12 - 2.39 (m, 2 H) 2.59)
Nl)\/(i(u\u/\(\\hl lslt;n{::hl;ﬂr?nzg&; \ (s, 2 H) 2.64 (s, 1 H) 2.91 (s,
Similarto | H.C. P ’ Ik 3 H) 4.09 (q, J=7.33 Hz, 2 H)
281 Example 85 ” N“ o r} (7161%;21’2:321;0?;% o 4 35 (d, J=5.56 Hz, 2 H) 5.88
b H,C g;‘:‘éggﬂ?;f' L 6.06 (m, 1 H) 7.40 (s, 1 H)
7.69 (s, 1 H) 7.84 - 7.97 (m,
0.3 H) 8.14 (q, J=4.38 Hz, 0.7]
H) 8.71 (s, 1 H) 9.48 - 9.73
(m, 1 H)
(300 MRz, DMSOGB)d ]
ppm 1.62 - 1.79 (m, 2 H) 1.82
L 1.95 (m, 2 H) 1.99 - 2.18
CH, 0 = | B-oyclopentyi-a- (m, 2 H) 2.23-2.47 (m, 2 H)
NJYIKN \N ?r’;\e;m)ll.lz;nino) ox0 P68 (s,2H)2.74 (s, 1 H)
Similar to - H inpliliniatSicnd P96 - 3.03 (m, 3 H) 5.99 -
282 Example 85 HSC\H N” "N" 70 Erfyﬁg?yﬁdﬁéig- 379 5.06 (m, 1 H) 7.12 - 7.28 (m,
gﬂg’;‘;ﬁ:‘i‘;f' 1 H)7.90 (s, 1 H) 8.08 - 8.17
m, 0.3 H) 8.22 - 8.37 (m, 1.7
H) 8.41 (d, J=4.04 Hz, 1 H)
.88 (s, 1 H) 12.23 (s, 1 H)




woi2008034p2 7. 15 (br.

et hoxypyri din-3-yl)
nmet hyl pyrido[ 2, 3- ]
, 2

H)
J=8.59, 2.53 Hz, 1 O 42
CH3 NY O 400 MHz, DMVSO d6)”

1H

z,
yri

= aCE

(4

5.32 -

797(s

d

.27
éb

ppm N

5.
m di n-7( 8H) - one

53 (m 1 H)

.84 (d, J=9.09

1 H) 8. 0PCT/(RPd97/002578
Hz, 1 H CH3

N

-amn08[trans4(2 120 131(m2|—|)1 53- 1.60 (m
2 iy 2—0 L J.ﬁ_\lll yul U/\yct IIU y} bybl UIT /\): J U 2 ﬁ
2. 5%‘,’,'5“:;233 H) 2.66 - 2.86 287 [l nmog‘ld LRMS
Compoufd h@%YlQMi' M di n- 5- sfiddtukem 2 H) A5Namé: 6 [(Az 3 H) 'HNMR
~95 (S, S ) 4. 54 (U, L H) 1)-4- Nyt pyTT dq[ Z, 3 (A8 Az DMS0-d6)d |
5.(53 (m 1 H 7.22 (br. Jpyrimdin 7(8H) one ., pmlho-173m, 2H)1.76
8.113 (s, 1y H 888 (s, H 0 S CH3 (300 |MHz, |1.90(m,2H)1.95-2.12
DNSO- d6) S ppm CH gl .3 n]o 1. 49' (m, 2 H) 2.18 - 2.39 (m, 2 H)
e yiri n- §- ,(m yI ino - .
283 -[fs&aﬂéi{gs(ﬂ 034 - 3. gP7E 9988 jqﬁgkfﬁ\h s
NG ayet h Qh 444 . 43 E’)é?% 4 H 3 )7.08 (¢, 9=1.77
ydroxylet hoxy) cy¢ imidice-¢; M H) H 1H 8.13(m, 0.3 H) 8.35
(4, 3 xyl} 4 1) 4. 56 2 1I—|)58®>xamid§.58 z TH) 8.13 (m, 03 H)
et hyl pyrl dO[ 2, 3- (m 1 H) ( . s., 2 H) (q. J=4.38 Hz, 0.7 H) 8.81 (s,
] gyrimdin7(8H) -one .00 (dd J=12.34, 1. H, 1 H)888@.J=177Hz1H)
8.106 (s, | H 8.31 (d, -1.88Hz] 1 H O-]"oH |31
200871032162 PCT/ T B20077 0025 78R Synthetic yet hod
Cqmpound L tructure Nanme mjZoo'mbk, pmso-a) 5 ppm
NYR N (400 1.21 - 1.35 (- 23215{)"2%?);??(
H| 1.57 - . G\I BBind-gfrandh-fo- |\ \ \[-Eyfm m,
2.60 (s, 3 7 H3thBYFYEINS - 4-((:1§?H5)53(353 l;)5206(21 Hy 3?
286 ydr oxylet ho . i3 {im 5526I—|)H ! M5H3)24 %65(; *5143
N|O xyl ] -4 et hyl - 7 (t, J=5. &eth@pndmzw 5. 37 bed o001t s
| |uinolin-[3- 446 ) 3 (t, J=6. E’V"V"d"z%‘a*Prf"e (b 2 (ﬂr.sl-,|}H)7.97(s,1H)8.oo
- dd, J=8.59, 2.53 Hz, 1 H
l-f .76 (t,{J=7.71 Hzé\i\H) 8.03 (8.42(d,J=2.27HZ,Z1H))
OH
on,
N.__O
CH, ~ \|r 400 MHz, DMSO-d;) § ppm
N N P-amino-8-{trans-4-(2- 123 -1.31 (m, 2H) 1.53 -
60 (m, 2 H) 2.06 - 2.14 (m,
reNs el I L AT
287 I methoxypyrimidin-5- m, ) H 4 5“1 t(;n H )
y1)-4-methylpyrido[2,3- R ()m 1 |—$)'7 22) (b
dipyrimidin-7(8H)-one k. 2H)8.13 (s, 1 H) 8.88 (s,
’ b H)
O~
OH
",
N. .O (300 MHz, DMSO-ds) 8 ppm
™ ] (763 (m. 214206 . 216 (m
p-amino-6-(5-fluoro-6- 63 (m, 06 - 2.16 (m,
00 QI I A S
088 | " NJ\ N o ﬁ'ﬂ‘,’i’lﬁ;“t}ﬁ;y)cycnoh saq [43-353(m, 4H) 3.98 (s, q
2 .eiyn- . (H) 4i5:)(t7, ; 1|-1()b5.3o A st;s
methylpyrido[2,3- m, =1 (r. 5.,
f]pyrimidin-7(8H)-one f_’i')og_(()‘éd(’sﬁf"fg' o (QZ' 1
H /=188 Hz, 1 H)
O\/\
OH




Jpriyrimdinidin 7(8H) one (t,

(s,

1z H 0-\OH17. (d,

woMs®0s8y2 S ppm N 1.20-1.37 (m 2 H 1.50 -
"N m2H)2.07-2.18(m 2H) N -ami no-8-[trans-4-(2 57 (s,

J=7.07 Hz, 2 H) 8.24
(J=27 HzF1 H H 400 Mz,
1PGIIB20M302578

3H 2.69 - 2.93 (m 2 ) 3.98-- 3.45
ydr oxyet hoxy) cycl oh ml H 3.45 - 3.54 (m 4 H) ill
ZCC 't"’“' —6—xy+1 .muy.-G tHH—385—S56(t—3=5"5¢%
,ﬁ,"; 35 )yrazol-4- .58 (m ch;apozngs Ris|s-» 2
{Compou % QW_)' do[ 2, 3- sir&ct(.l?e 1 H) 8, /) 'HNMR
TAYT T M ai Nf 7( 8F) - one DT, ] | |-|) 14 zjﬁ T. (400 Miiz, DMSO-&) 5 ppm
Hf OOH 43 N \CH, Br , DI\/ISO d6) 6 [ppm [i-21-1.35(m,2H)1.57-
- dni no- 6- by ono- : (m 1 51 | H2N B0 22 5o e
trlans-4- (2} 1.59 H 2.07 - h%’" ‘z yzléi'gl | |m, 2 H) 3.40 - 3.53 (m, 5 H)
G318 Hz, 1 H) 5.37
289 ydroxylet hoxy Hgly'c 0399 H) 2 y16 , §46H) 55%0(m 1H)725(br)s ’
- xyl]-4- {76 (m 2 : ' A H) 7.63 (1, J=6.95 Hz, 1 H)
etlhyl pyridp[ 2, 3- 1 dln4 ,?DO 56 776(t J—771 Hz, 1 H) 8.03
1 dyrimdin 7(8H) onex 1 H) 5 50 M 1 HEsedl reoari 1 th
(r. s., 21 H 8.35 (G\/L 0- C]—I 1 (400 NVHz, 17 (d, J=2.27 Hz, 1 H)
5O d6) 6] ppm CH N N 19 - 1 32 (m 2 H) 181 3
arfi no-6-[ 6 1. 60 (M 2 H 2806 - 2.15 (m N[\ \ \fRfiHe DMIouD Soom
2.{54 (s, 3 H 2.67¢H2, i mefhyl am 4-pyri di rm(2m2.07-2.18 m, 21
2[H 3.05 (s, 6 Hy 3-vyl ?aﬁi'nl-é-ﬁrﬁ _§_(-2_4-(2- 5(54334)‘5269 293 (m,2
292 | H N P ydroxyethnoxy) cycl oh 4gdbxyetnddy)éyton [5 H) 45 -3.54 (m, 4 H)
ogo (t], J | xyl]-4 BN 1N . - 5. 5o ety-§{fH- | 385 .56(t,J=5.31 Hz, 1H)535-
etlhyl pyridp[ 2, 3- .65 4t J=8.84 Kaisdod) 7.Q7 5%?11}{?)[)87123(1()?; 121{};)
] dyri mding7(8H)-one . S., 2 Hpyimidg4eEfde | J=8.34¢: . 1H) 12585
53 Hz, 1 H 7.86 (s, I'H) J=2.53 H4, 1 Hirs. 0D
SQH CH3 N 0 (400 Mz ODNSQ_,d6) 6 ppm CH3 Y 1.21 -
1134 (m 2!—!)1'2 | ~afino-8-[eis4-—(21 1. 50
(m 2 H 1590 - droxythoxy) cyclqh H) |2. 56
(4, 3 H 2|88 - B 6- (2 (400 MHz, DMSO-dk) 5 ppm
(M 2H) 3. 42(t, J= < de 93 1 H ZANTRET {50 (. 2 M) 5.07 12,14 (m
291 et hoxylpyrl i d| HNs- Mo 3 58 (djy th&ahcykibh, 393,3[592H)2.49(br.s.,3H)2.63-
% oxyl]-4- D 76 (m, 2 H) 3.35 - 3.41 (m,
methylpyrido[2,3- 1 H) 3.45 - 3.52 (m, 4 H) 4.56
d)pyrimidin-7(8H)-one (t, 1 H) 5.33 - 5.55 (m, 1 H)
: 7.26 (br. s., 2H) 8.35 (s, 1 H)
o~
OH
N t!l (400 MHz, DMSO-d;) 8 ppm
CH, z I - 1.19 - 1.32 (m, 2 H) 1.51 -
. 1.60 (m, 2 H) 2.06 - 2.15 (m,
D. -6-[6-
N™ XY X (d;’:rr\nel?hc;largmino)pyridin P H)22"_1543(3’53 H)62H673' 42688
A - r3-yll-8-{trans-4-(2- s (m) 5 H) P (t)J=.5 43
292 | H,N N (0] I}(_Bl(;ljlrlo‘);yethoxy)cycIoh 439 H'z, 1 H)’ 5.31 55 4 '(m, 1' H)
6.65 (d, J=8.84 Hz, 1 H) 7.07
methylpyrido[2,3-
(br. s., 2 H) 7.84 (dd, J=8.84,
dlpyrimidin-7(8H)-one > 53 Hz, 1 H) 7.86 (s, 1 H)
H 8.37 (d, J=2.53 Hz, 1 H)
cH,
N__O (400 MHz, DMSO-08) & ppm
CH, and 1.21 - 1.34 (m, 2 H) 1.38 -
SN . . 1.50 (m, 2 H) 1.90 - 2.05 (m,
N 2-amino-8-{cis-4-(2-
)NL ~ hydroxyethoxy)cycloh (2mH)22|'-|5)63§'23(tH‘)1=25§?3_:;22
293 | H,N" N o fn"g't'r]"f;ﬁ'yﬁmi dins. | 427 PI358(0 U881 H IH)
Vi)-4-methylpyrido[2,3- s :(3‘2 - %9 g 7((’;2 ]
d]pyrimidin-7(8H)-one 7.38 (m, 2 H) 8.12 (s, 1 H)
3.88 (s, 2 H)




wa2®8/0821522 H) 8. 12 (s,

)-4-nmethyl pyrido[2,3 3.95 (s,
]pyrimdin-7(8H) -one 1) 5.36 -
1H

2008/ 032162 PCT/ 1 B2007/ 002578

3 H)
5.59 (m 1 H

4.54 - 4.76 (m 1

7.04

. 88(s,2H) O ~OH RP@/1B2007/002578

-112- Synthetic Method
Conpound LRVS Conpound (%iel'dy Structure Name mz 'H

NVR CH3 (400 MHz, DVEO-06) 6 ppm N O 1.22 - 1.35 (m
2 EH3—+—1 54 (P —HTt-96—2-05—(m
I *‘6, (|p-luoro-6- H 2.56 (s };%,ogm?s L?’gsjz N
Compoufd| € [7R&dpY i di n- 3- ﬁ{r)xct 2 H 3. 3 : hiz 21H NMR
=T Ss- &= 1) 3. 63 (¢@_ 3 3.98 297 t tigl o001
ydr oxyet hoxy) cycl oh 444 . & H [4.54 - 4.78 (m (,ﬂgo ;5[(’,,'\:'2,4)1)37"""‘
xyl1-4 .39 - 5.57CHm 1 .04 1 ethyl pyrlco[2,d151 2 H) 1.96 - 2.05 (m,
(m 2 H 01 (¢ ' #n-72i£?¢ @m@5-12 2% ﬂﬁ§§53W288312
e yl) Jin 43 (t, J=5.18 Hz, 2
, 1 H 806 (4, 8.31 (d, Fkats 1 O)H)351 -3.63 (m, 3 H) 3.98
294 --|-' OH (400 MW 36) 6 ppm nidro%@moxmcy@@ (s Zs.Bly a54- 78 .1 1)
Xy m
139 - CH3 N 1.52 (pA\2 H 1.96 Y 8 sm 2.5@ 8,01 tad,
3/H 2.91} 3.14 \ \'\ ?-a mﬁm (€H|)$ne4-(2- J(:nilzs .89 Hz, 1 H) 8.06
H)| 3.43 (t}, J=5.05 2 |' ydroxyet hoxy)cycl oh J 1H)8.31(d, J=1.77Hz, 1
3/52 - 3.65 (m 3 H04.54,; H2N N O xyl]-4-nethyl[?6
—Ao—A—HE—A4L — 5 61 m—295 uino!inLAM( Héomsows
. 4 m
7J07 - 7.9 (m 2 H) | pyridp[2,3- (t, J=7.96 32”38(,“%)1’3;’"
1 d ] one -7.64,1.39 I- ml. 2 H) 1.96 - 2.08 (m,
2Hm59$3Hm91314
o’ ' someie i H (I S50 s
: 6h - 3,65 (m, :
Mz VAOBPIRIMT (41- 17 tn, 1+ 5.41-561 m,
295 (m 2'H) 1,96 - 2.0580(m NI -amkn@mns [cis- 4-("‘2- o6 et b e
2157 (s, 3 H 2.91 .13 ydrox X"f?ﬁ)@%&,sx oh (ra=7a1agnzm)eos(d
H| 3.44 (t}, J=5.18 W’ 2 296 1 =8.34 Hz,2 H) 8.22 5, 1 H)
xy|l 1 - 4- methhyl - 6- (1 \;8%3‘)7 3.57|- 3.62 (m |3 H) o2tz 1Hes
yrlazol -4- |79 (m 1 5.56 (m
(400 MHz, DMSO-dB) 6 ppm
1.22 - 1.31 (m, 2 H) 1.41 -
1.51 (m, 2 H) 1.96 - 2.05 (m,
[V g -amino-8-[cis-4-(2- D H) 2.57 (s, 3H) 2.91 - 3.13
I P ydroxyethoxy)cycloh (m, 2 H) 3.44 (t, J=5.18 Hz, 2
296 | N xyll-4-methyl-6-(1H- | oo |H)3.57-3.62 (m, 3H) 457 -
yrazol-4- 4.79 (m, 1 H) 5.37 - 5.56 (m,
pyrido(2,3- 1 H) 6.83 - 7.06 (m, 2 H) 8.10
Jpyrimidin-7(8H)-one (s, 1 H) 8.13 (s, 1 H) 8.34 (s,
1 H) 12.85 (br. s., 1 H)
O~0oH
CH,
N)Yi[& (400 MHz, DMSO-d 6 )
| ethy! 2-(trans-amino- Dppm 1.18 - 1.35 (m, 2 H)
H N o -bromo-4-methyl-7- 1.55 (d, J~11.37 Hz, 2 H)
297 I 2 xopyrido[2,3- 425 .13 (d, J=10.36 Hz, 2 H)
Jpyrimidin-8(7H)- k.67 (s, 3H) 4.18 (s, 2 H)
l)cyclohexyloxy)aceta; 5.47 (br.s., 1H) 7.27 (br. s,
- o e b H) 8.35 (s, 1 H)
o M .cH,
CH, (400 MHz, DMSO-d6 )
N.__O Oppm 1.21 - 1.40 (m, 2 H)
CH, z | thwl ((trans-4.12 1.58 (d, J=10.36 Hz, 2 H)
\ ethyl ({trans-4-{2- D 14 (d, J=9.85 Hz, 2 H) 2.57
N F mino-6-(5-fluoro-6- (s, 3H)2.69-2.87 (m, 2 H)
p Sthoxypyrdin-3-yl) 3.46 (dd, J=13.26, 8.97 Hz, 1
298 I N” N0 -me "é-éa 472.2 H)3.67 (s, 3H)3.99 (s, 3H)
X°”Y".§[ B 4.18 (s, 2 H) 5.47 (br. s., 1 H)
pyrimidin-8(7H)- 7.22 (br. s., 2 H) 8.01 (dd,
llcyclohexyljoxy)acet -12.25, 1.89 Hz, 1 H) 8.07
- 0 te (s, 1 H) 8.32 (d, J=2.02 Hz, 1
- H
0. A ,-CH, )




l)pyrido[2,3- 1 H 6.83 -

7.06 (m 2 H 8.10

]pyrimdin-7(8H) -one (s, 1 H 813 (s, 1 H 8.34 (s, 1
wodpooga3B62 (br. s., 1 H OOH CH3 N Br (400 MECT/IB2007/002578
DMSO-d6 ) Il ethyl 2-(trans- amno pppm 1.18 - 1.35 (m
2 H HNNO- brorm4rrethy|7 1.55 (d, J=11.37 Hz,
2H) 297I xopyrldo[23 425 .13 (d, J=10. 36HZ 2H)
prs \ﬂc 8\7%‘[’)- —67 \o, 3 H) ATI8 (o, ra I_I)_
)|c ,;ﬁys Xyl oxy) aceta .47 (br. sl, cjoagpouzd LRRs:| S- .
Icompoufl€ (J¥iefdy 3P (S, 1 Biruct@RO CH3 CHB DipO{d6) M4 NMR
Uwpml.él- 140 (M Z H) cfFS etnyl ({Trgns- ] 23
n (400 MHz, DMSO-d 6
1.58 (d, JF10.36 Hz, 2 Ng "\ Dppm1.§7-1.46(m,;H)
mino- 6-(5_— f! uor o- J=9. é {trans .hD 2. 57 [1.62 1, ~=10.61 Hz, 2 H)
etfhoxypyrifdin-3 2. @9s-tuor §”} (m 2 H jélg\]»’*ll)ozsgsnﬁrst)z "
- et hyl - .46 (ldd 3.26, 8.9 GPE(YPY'!P'HEQ'B 1 H2 4 (m, 1 H) 3.91 (s, 2
299 O|lxo ylrl do[ZFQ\"(JZ'YZ N )03.67 (s g)};ﬁ 2% 99 (4573 05(3,1(3"')5-5)2("’-5,1
- p pyrido| ’ )7.15 (br. s., 1 H) 7.28 (br.
jRyrimdin-8(7H . 5- byrboin-8(719- , |1 H) . 2H)7.38 (br. ., 1 H) 8.07
| ]lcycl ohexlyl } oxy) adet J22 (br. s. MIcpeopgyigy)ers!|(dd, (@ap.=12.25, 1.89 Hz, 1 H)
J-[-12.25,1]. 89 Hz, 1°F .07 O ( F’:L 8.3% (d, }8-|;31(z)1 H) 8.38 (d, J=2.02
J42.02 Hz,|1 ) OQA® 2008 032162 '
PCT/1B2007Y 002578  -113- Synthetic Met hod Cidnpound
LRVE Corrpound (%(I el d) Str UC(;['-[QT e{Name nfz 'H NWVR (4(@“32, CHLOROFORM-
(400 MHz, DVMSO-d €4) N . 2Y-1.46(m 2H) Cl{b)aénf_'??:fss(grzg:i) 137:{)
— 3 m
(o ot g ars fobimmee |2 G aiie
00 - a0 ] Hyeigves di n- oy PREstaiord. gl oy i e o,
3.091 (s, 2299 1 H2IN N O -neth 1h§z<ypr@ pp8i-qo[ 2, E o 0 iy et (et
ﬁ|§7'722)8 ?b(r)s (]S,py?i i5d.95§( (7k|—)|; ]:)“Ebm T (% %? E)r ) Sss.ap(d(lm./—fsg;t%s}d%nn
. L A . lrg 2. , ’ ’
H| 8.07 Ifcycl ohexyéwggg d, J=12.25| 1.84ckE Ny 18w
1/H) Omde .13 (s 8(d J=2 02 2, 1 1)
Q ANH2 400 MHz, DMSO-d6) d ppm
1.20 - 1.35 (m, 2 H) 1.54 -
N| h -amino-8-{trans-4-(2- 1.61 (M, 2 H) 2.09 - 2.16 (m,
J\ — ydroxyethoxy)cycloh P H) 2.57 (s,3H) 2.71 - 2.93
301 | HN" N xyll-4-methyl-6-(1H- | o m, 2 H) 3.46 - 3.53(m, 5 H)
pyrazol-3- 4.57 (4, 1 H) 5.33-5.56 (m, 1
yi)pyrido[2,3- H) 6.94 (s, 1 H) 7.19 (s, 2 H)
d]pyrimidin-7(8H)-one 7.49 - 7.66 (m, 1 H) 8.35 (s, 1
4 : H) 12.95 - 13.12 (m, 1 H)
o~
OH
CH,
CH, N, (400 MHz, DMSO-d&) 8 ppm
| N 1.18 - 1.34 (m, 2 H) 1.47 -
N XY P-amino-8-[trans-4-(2- 1.59 (m, 2 H) 2.06 - 2.16 (m,
)I\ _ hydlr]o:yethct)]xgl/)é:)gloh (2H) 2:;6 (s, 3H) 2.?9-2.3?
lexyl]-4-methyi-6-(1- m,2H)3.44-353(m,5
302 ' HN" N 0 mxgthy|-1H-p§razo|-4- 399 L386 (s, 3 H) 4.58 (1, J=5.18
yl)pyrido[2,3- Hz, 1 H) 5.34 - 5.57 (m, 1 H)
d]pyrimidin-7(8H)-one [7.05 (br. s., 2 H) 8.07 (s, 1 H)
. 8.09 (s, 1 H) 8.33 (s, 1 H)
GH, 400 MHz, DMSO-d6) § ppm
CH / (0] 1.29 - 1.37 (m, 2 H) 1.38 -
3 | .51 (m, 2 H) 1.99-2.11 (m,
SN ™ P-({cis-4-[2-amino-6- P H) 2.55 (s, 3H) 2.83 - 3.08
'\I (6-methoxypyridin-3- (m, 2 H) 3.58 - 3.67 (m, 1 H)
)\ Z yl)-4-methyl-7- 3.82 (s, 2 H) 3.88 (s, 3 H)
303 I H,N" °N 0 bxopyrido[2,3- 439 [5.41-5.66 (m, 1 H) 6.84 (d,
dlpyrimidin-8(7H)- L/=8.84 Hz, 1 H) 7.06 - 7.24
yllcyclohexyl}oxy)acet (m, 3H) 7.38 (br.s., 1 H)
lamide 7.98 (s, 1 H) 8.00 (dd,
o] | 1=8.59, 2.53 Hz, 1 H) 8.42 (d,
o\)L /=2.53 Hz, 1 H)
NH,




CH3 (400 Mz
( , CHLOROFORM: CH3 N O ) 6ppni. 45(m 2H) 1. 71

-am no- 8- (trans-4- (
m 2 H 2. 15 -
w . 2.26
?ﬁ???i?m .60 (s, 3 H) 2.68 (d, J=5.05 (m- 3 H N
R ypr Opyl]oxy}c z 1 H) 5’ g (b 5 PCT/1IB2007/002578
i N N O cl ohexyl )-6-(6- 4584(m 1 S, H 3.44 300
H) ethoxypyridin-3-yl)- .87 M 8.57 - 3.75 (m
]F"?"r’a“%-"idu[z,c 25 (o2 7 (m 1H 3.98 (s, 3H
Ry n-7(8|_|)_0ne 8‘6! aI'} I IL (bo, T ::)
: . J=
Compouhd]) (syiel) 7 96 (dd: sfibufe 72 2.ap e "&EFDL;Z%.&EJ Pl
;.M; =2. 02 [Hz, T CS 5t Name -t (4, 'HNMR
H 2'8-935(m 2H) 1. 54- - amiyo-8-[ t ans- 4- (2 ]) 1 e o
: - [2. 16 (n§Hs ydr ¢gXygt hoxylcyc] oh - 1. 61 (0 mBz, DMSO-c6) 5 ppm
Hl 2.71 - [2. 93 LGyeloh B 2.57 (- BD M 2 o
(m 2 H 346 - II3. 53( 5 H) x| 1(5'fmg'&b?rﬂyl -6-(1 F'fl,:); :)31%52.2'15(’“’
] : r o S7s, 81-3.1

304 5.[33 -1 5.56 H¥" IN” [Npy®i do[ 2 3?” e*"l’_’g'd'"?‘ﬁﬂ (t, ](mH)H)3.56-3.69(m,1H$
(4, 2 H [ pyrimdi  3- Phoiheda. (s, |Lad) A2 et oo s
8135 (s 1l )12, 95- (28(H)'°”e . Bmiade@® (1 Hiso 34758 (or e,

, . 95- | ; .38 (br. s.
(400 MHz, |DMBO- d6) 5D ”} ﬁllil) %%gohexm)&e{ CH3) o(dd,J=12_1(3"1?7v71
1[47 N “afnino-8-[tragsi4.(2- 1.59 (r 1.34 (m 2 [Bogteay oo
2 ;6 (m Il ydroxyethoxy 2ycl ah Eh(r?n Ré I(_D 00 |
) A (1mH22I H.Q xyl L et yi'6'(1-\;1"9q(rnl) ; IR-')q
. u N
4158 (t, J=5.18 H-pyrazol -4- . 86 ('s,[408MHh DMSO-ck) &ppm
LIH - Tpyr m di o (73 Hepitetpatuaa |- S GBI L60 2N
. -Z-0%0-6- I , .00 -

305 1IH 09(s 1 H BN330s, A HO o o -;@og H) 8. Ot 85 (003 H) 269 3,09
H)pgmggN g1.29- 1.3 2 H 1 Eﬂim%in-g}llﬂ)-g/l_%’ Sdamé?szg‘?ﬁfgfésf’é';‘g‘“)
Dles - 2.11 (m N \ - ({ci gF loreéy_l}%xﬁfcﬁt-- 51 (HWvo br.s.,'zH)7'.31((r3}1
2- (S, 3 H) 2.83 - .0 I (6 PTIE?:h _0_ _6' '1H)7-49(br.s_,1H)8.1'2

H 3.58 | 3.67 (m P U oxypyr ifdi n- %,1t4 16 (br. 5., 1 H) 8.34
Wl 383 (sl 3+ S00 3 4p |N'f\'i’- n)-4_ met hyl - 7- |. 82 Sr.s., ) 12.85 (br. s, 1 H)
5166 (m 1 H) 6.84 (d, ]pyPkn xppyridof2-231 4391 41

: ] amidin.s(7H) - -8 84 thy
l(_2;r726 _17i_|524 aI] Wcl ohdixyl) oxy acet( I(_Dm BE i—|§347 ($:BM]H-Z DMSO-d6) §
J ; , 1 Hp-(Bs-O@arfinbel; 1127 -1.35(m, 2 H) 1)4op!) "

- P methyl-6-(1-methyl- 1.50 (m, 2 H) 1.99 - 2.10 (m

| H,N N fo) ;Tc;pyr%zczl;.ynq. ( H)22.57 (s, 3H)2.86 - 3.0';'
pyrido[2,3- m, 2 H) 3.63 -
d]pyrimidin-8(7H)- 412 Bgs (s,)z :)3 3.3}7&,(21’;) ")
yilcyclohexytjoxy)acet 45 -5.73 (m, 1 H) 7.03 (br.
0 rmlde - 2) 2)13-35 (s, 1H)7.55 (s,
O\)LNH s, (s,(1,$12.13Hz,2
2
i
CH, Z \r
| (400 MH -
,\} S N (22'({Cist;*-[2-amino.6. 1.28 - 1.§'8|()nh1/|,820|-|()161)_ggpf) "
-metho. imidin- 1.51 -
307 1 NSNS0 g;ﬂgu::ﬁf'?'d'" A 256 (6,3 H) 264 306
rido[2,3- m, 2 H) 3.57 -
d]pyr)i/midiL-BOH)- 40 B2 (S,)23 l:?)73-36‘36(78 (rg'H1) "
ilcyclohexylloxy)acet 5.41 - 5.63 (m, 1 H) 7.00 -
o jpmide a-29 (m,3H) 7.39 (br. s., 1
o\)L ) 8.13 (s, 1 H) 8.8 (s, 2 H)
NH,
CH N (400 MHz, -
3 /\ 1.33 - 1.:1 l()nh:l,sonﬁ).sz "
N 53 (m, 2 H) 2.
)|\ B ~ D-([cis-4-(2-amino-4- #12-;?1:0-8132;12,72@:), 2.60
308 | HN" "N o inaina S 2 s o
lpyrimidin-8(7H)- 732 (m, 3H) 7.39 (br. 5., 1
o lglr)ncitlj((:alohexyl]oxy}acet };)725‘(5&(; J;7-33 Hz, 1H)
: , J=8.40,7.01, 1.26
o N, TP PVl
2 122,02 Hz, 1 H) 9'.16(&
=2.02 Hz, 1 H) «




O0-8.59, 2.53 Hz, 1 H 8.42 (d, -2.53 Hz, 1 H I-A

NH2 WO 2008/ 032162 PCT/|1B2007/ 002578 -114- Synthetic
worikosk1€mpound LRMS Conpound (%i el d) St r uct e EIBIaNM002578

mz "HNW CH3 (400 MHz, DVMBO d6) 6 ppm CH N O 3

1.24- 1.39 (m2H 1.39 -({cid?A:[2-anino-6- 1.53 (m 2

H) 195- 2.15 (m N\ \ \ F(5f|uor06 H) 257(s

na‘ené 3. 12 I | Cl. ||U)\y|Jy]_| u 1= O yl )' (_m[ )
dl ih g9 (m 1 H 304 1 H2N N OCO%LWJ LRIﬂ§7 .82
ICompout; 5(&%!) 3. 98 (s, Suwddwrexopyridof 2, 3Namé6 - |5mf/|{(M 1HNMR
02 —[IPYyTT M arm-8(7H - g9 (M3 1) /.\sa(m. 5.,
I cycl ghexyl } oxy) acet 00| (dd, J=12.13, 1)40FMK), DMSO-d6)d ppm
: ] y y }@y) Nl &8 ( ) 1,26 - 1.39 (M, 2 H) 1.50 -
m de z, 1 : : d, 2 02 Hz, 1 1%2(m,2H)2.10-2.20(m,
OfNH2 H ¢ DI\/SO \fmm dm N - pH)2.39-2.45(m,2H)255
flets-a o-an B LR NG G B
309 et hyl 47- o ‘ "°®"‘@' 3‘ ] 1439 msZaoEé.ss (m, 1 H) 6.84 (d,
1Yl yrazd I g‘;"" 8 305 [48.581RA H) 7.08 (br. 5., 1
: hexyl .16 (br. s., 2 H) 7.26 (br.
NIO 1) pyri 3 m 1L¥ H) 7.98 (s, 1 H) 7.98 -
J]pyrim di .46 - 5. 68 (m  FBo2m,1H)8.41-845 m,
]pyn ) 7.0 or 1 H)
] r*yr*l ohe 9 (hr S 1 l-l) 8. 12
O|ni de (s, H) 8.34 O pr. s [ii0YHz DMSOd)ppm
Hl 12.85 ( CH3 N N (400 68 (M, 2 H) 2.10 - 2.23 (m,
O-d6) fs am| -P7 - H\;;);’ 9 -2.38 (m, 2 H) 2.61
°7- : ) 3.58-3.69 (m, 1 H
( 2 H 1. Mf)rrn 310)%% (m 2 6 (s, 2 H) 5.37-(5Teo (m),1
310 1]99 4 2.1 IByridef, 32, {4 IO 7-1420r. s., 1 H) 7.26 (br.
N|N O xopy .‘% "%‘Z athE) (M R S otz 1 1
306 | pyri S, 8 H JBoat ,=7.45Hz,2H)8.24
y¢l ehex exyl }yI )oxy \gg 45 - Pb. 73 (m 1 7. 1)H)8.65(s,1H)9.17(s,
(br. 1]cyclo ., 3'7'2(3 1lH 7.55 (s| nmde o1
H 8.J.U(C,JJ.ZldHZ A, .
\r (400 MHz, DMSO-ds) & ppm|
-({trans-4-[2-amino- 1.34 - 1.46 (m, 2 H) 1.61 -
XX -(2- 1.72 (m, 2 H) 2.16 - 2.28 (m,
)\ ethoxypyrimidin-5- > H) 2.64 (s, 3 H) 2.80 - 3.02
1)-4-methyl-7- m, 2 H) 3.45 - 3.60 (m, 1 H)
311 ' o xopyrido[2,3- 4402 393 (s, 2 H) 4.04 (s, 3 H)|
Jpyrimidin-8(7H)- 5.39 - 5.61 (m, 1 H) 7.17 (br.
ljcyclohexyl}oxy)acet 5., 1 H) 7.28 - 7.39 (m, 3 H)
g 0 mide 8.21 (s, 1 H) 8.97 (s, 2 H)
o\)LNH2
N
CH;, I\ (400 MHz, DMSO-ck) 5 ppm
N 2 D-({trans-4-[2-amino- 12-1/ in11420I-(|r)nzzOE|5-| 2 ;gg ( m
H NJI\N/ o ;;T§;¥:7'°X°'6‘(1H' D H) 2.57 (s, 3 H) 2.72 - 2.88
" ( ! (m, 2 H) 3.39 - 3.54 (m, 1 H)
312 I yl)pyrido[2,3 3982 L g6 (s, 2 H) 5.48 (br.s., 2 H
d]pyrimidin-8(7H)- 7,05 E;’r. s.,)2 H) 7?41' (br. s.,)
o éﬂf}(’,‘g°“e"y'}°"y)acet b H) 8.12 (s, 2 H) 8.34 (br. s.,
Y 1 H)
O\)LNH2
ICH3
CH, i N (400 MHz, DMSO-dk) 5 ppm
NI X N P-({trans-4-[2-amino- 12? 1329l_(|m2%:) ;‘1‘; ™
A ?hmemy"ﬁ'g"};e;hy" b H) gg,s s )3 H) 2.71 -2(91'
-pyrazol-4-yl)-7- - ) |
dlpyrimidin-8(7H)- H) 7 c()s1 -7 1)4 (m, 3H) 7(27'
y']°.%°'°he"y'}°"y)a°e‘ (br. s., 1 H) 8.08 (d, J=8.84
" 0 pmide Hz, 2 H) 8.33 (s, 1 H)
s M,




I~A) 8.31 (s, 1 H NH2 CH3 CH3 N 'O (400 M,
DVBO- ¢c5) 6ppmN-({C| -4-[2-amno-6- 1.28 - 1.38 (m
wQ@204/022188 N 1.51 (m 2 H) 1.98 - 2.12 (m ,PCT/1B2007/002578
(2- met hom di n- 2.56 (s, 3 Iél) 2.84 - 3.06
-yl)-4-methyl thyl -7 307 [ H2N®N O xopyrido[ 2, 3- 440
(m 2 H 3.57 - 367(m 1H) ]pyrirn'din-8(7|—|)- 4.82
st nti;gtics §6—(ts—3tH—TFcyctotgxyoxy)y=c .
5. ’6§M dol| H) 7.00 29(m 3H) 7. 39 brcm,ogndo
Compou%d Futieid)1{ H) 8. 88 stbictude H)  O-N{i2
N I.33 L.4r (m 2 I.4I- I.53 (
N {[cis 4-(2-am no-4- -12.51, 0. 88
et hyl - 7-oxo-6- (s,¢% H) 2.90 - 3.1
i holin-3 n61 - 3 (m |1 H 3.83 (|s,
P, 3- 45 3 5.48 {4 5. 69 %\?%"ﬂ)ﬂé 10 z, 2H) 3.54 (g, J=5.34 Hz,
n-8(7 P 3I ;?:yc&yywh@thl)]cygxyi@égt %ﬁ(éb(s o) 435440
(had 3 ey ‘? 01, 1. 2GR 670s [ 1o e
2 ) 8.2 1 H) 8. Gefbydrthin-7iNitkone [2. 02 [FRS15£31 (M. =867,
-2.02 HY, 1 H WO 2008/ 032162 p-67Hz, 1) 6.86 (d, J=8.67
002578 - @15~ Synt hetilc Met hod Cdnpounfdf ) 722 (s, 2H), 7.96-
ind %vield Structure Nane nfz 1H NMR (m, 2H), 8.44 (d, J=2.45
DVSO- d6) d ppm CH N O 1. 25-1. 39( m[2H) 1. B0t 3
210 =220 (1 N1\ (300 MHZ, DMSO-6) 5ppm |
[ 2-am no- - H) 2. -12.45 (m 2 |H) 2.5 t J=10.46 Hz, 2H) 2.56
[ -7- ridin-3 ( *H) [3.38 - 3.50 (m |3, 3k)3.10-3.26 (m, 2H)
ylyl -7-CH, N N[O xo ndo[ 2, 3- A3Q (q, J=5.18 Hz, 2H) 3.54
H) 82? \I] et W: ;“nﬁﬁlm@ygiét SSOHZ 025248 Hz, 2H) 3.98 (s,
ciycl ohexyl } g scet -
. SN lm/ o Y E)?droxyeth(oxy)cyclob 4162 [H)4:33-4.44 (m, 1H) 4.63 1,
- RN, tyl}-4- 1=5.46 Hz, 1H) 6.13-6.31 (m,
% Es;ﬁlﬁﬁ‘é?:g[(%ﬁ;_one 1H, J=8.85 Hz, 1H) 7.27 (s,
Y bH) 8.02 (dd, J=12.15, 1.98
Oc"~0H Hz, 1H) 8.08 (s, 1H) 8.31 (d,
1=1.88 Hz, 1H)
on (300 MAZ, DMSO-a6) 5pprm |
N O b 18-2.32 (m, 2H) 2.55 (s,
CH, and 9H) 3.12-3.24 (m, 2H) 3.33-
N b-amino-8-{trans-3-(2-
OO pmess)  proeasee
316 I Z ot | 3992 208
HN" N % O ;T;’L":’nx;’&’;’l'g)‘,fé’;éa (m, 1H) 4.58-4.70 (m, 1H)
d]pyrimidin-7(8H)-one 6.15-6.31 (m, 1H) 7.28 (s,
Y OH), 8.14 (s, 1H), 8.89 (s,
O"0H oH)
GH, (300 MHz, DMSO-d6) 5ppm
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o \)LNHz DH), 8.44 (d, J=2.45 Hz, TH)
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: £88 (m 1
Compounds of the present invention were evaluated for potency against PI3-Ka using an in vitro

kinase assay. PI3-Ka activity is measured in vitro by determining the level of phosphorylation of the
substrate P1(4,5)P,. The formation of product PI(3,4,5)P; is monitored by binding to the Grip1 PH domain
in a ligand displacement fluorescence polarization (FP) assay, in which the TAMRA-labeled PI(3,4,5)P;
complexed with Grip1 PH domain is displaced by PI(3,4,5)P; formed in the PI3-Ka reaction resulting in a
decrease in FP signal. Mouse PI3-Ka P110 and P85 subunits were co-expressed in insect cells and co-
purified to homogeneity. PI(4,5)P, were obtained from Cayman. TAMRA-labeled PI(3,4,5)P; were from
Echelon, Grip1 PH domain from Dundee and other reagents were from Sigma.

All assays were performed in a Corning solid black 96-well half area plate using LJL Analyst
(Molecular Devices) at room temperature. The assay buffer contained 50 mM HEPES, pH 7.4, 150 mM
NaCl, 5 mM DTT, and 0.05% CHAPS. Dry powder PI(4,5)P;, was dissolved in 50 mM TRIS, pH 8 to make
1 mM stock solution. The PI(4,5)P, stock solution was then diluted in the assay buffer to 60 pM, and
sonicated for 30 sec before use. To the assay plate, the following reagents were added in sequence: 10
WL of 60 uM PI(4,5)P, 5 pL of 4 nM PI3-Ka, 2 L of compound in 25% DMSO, 3 uL of mixture containing
200 uM ATP and 33 mM MgCl,. The final volume for the reaction was 20 pL. The reaction mixture was
incubated at room temperature for 35 min. The reaction was then stopped by 20 uL of 20mM EDTA.
After the reaction was stopped, 15 puL of the assay mixture was transferred to a 96-well half area plate
containing 15 pL detection mixture of 480 nM Grip1 PH domain and 12 nM TAMRA-labeled PI(3,4,5)Ps.
The FP signal was allowed to develop for 40 min before reading on a LJL analyst at excitation 535 nm

and emission 580 nm.
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%inhiBiaN Y s Hoxgne y EP e/ (Fijmin3: Ff9ax1 X 108 1) 4. 35- 4. 45
wheret BAcdnzofa (Ghe3HP rdadih bt dNgilereddinpoymaydonctniraibny F ., iS 88’ FP dighal of the PI3-
Ka re%:ti{%ingheG%s Jce of]a: go ukg,'and FHEt EBﬂL J%’F%’s@% the absence of PI3-

.15-6.3 mJ=.é;, ]pyrl?ﬁln-é -one . 4

Ka anp|)a (@meurpd’ hg 1Go was dgtt’ermi”e’d by filing (r@ i qal V5. g@npaond cengentration to a
sigmoid@ifdobétespdrise eqhatich sthg GlaphP4d Prisi cunlditting,prayeam. CH3 . 27

(t, J=10.46 Hz, 2H) 2.56 N O (s, 3H 3.10-3.26 (m

2H) CH3 -ami no-6-(5-fluoro-6 .36 (q, J=5.18 Hz, 2H)
Example 40P. M3-KaCeijul oxypyridin-3-yl)- g, J=5.40 Hz, 2H)

3. Rhpbhisnds lof ﬂ\btdr?@ﬁtiﬁveﬁ'\goﬂeré-&iaufedlfbr pbencl d‘dlhinét- #i3-K(dsing a cellular

3151 H N Q. et clob . 416.2 2t - 4- .
assay gé‘?'ozllgwi'z'l’[\r!efcmty 8{ Fﬂié% n gs%)s({s)ré:e){en&nﬁ% P)bvﬁsagrrgzl%éevil of_t)hosphorylzjztlor{ of
AKT g sgjing378{z AKT Selj phospiforylation i measureddising 208 pi)osphreAl) (Sr473) antibodies
(Cell ézigiﬁlinglﬁ?@)gsé ¥Pan E]L1§/8forrﬁht: ' Ol\/lzllz z, 1 H 8-008 g 3,2 %ZH) 8. gl

2 Mty growing imgh tjdest iy Bl 108 e it g o ' dhsay. m720
cells arg giown-ig-1 p%rl—‘a&--@.l‘{ P=100B6 RS{1:12@)) + 3. MM -RdEB Rymyvate + 0.1 mM Sodium
BicarbbR4t % Yoh [ER¥oA A YrliRPACiR 18bidtioh Y- 100PMEKR misdln? (MBM-310 e the cells are

3H) 4.33-4.47 NNOethoxx rmdin-5 . ) .
near q5)°/o_+4c_o eﬂgﬂ, [Bh)ﬁ’ & %f"f rgnsfwmi Eg oacesgld@_rq@'yqsllﬂlzei vﬁj\ trypsin EDTA for 3
minutes. The cells are re-suspended in 10%FBS MEM all and are centrifuged down at 1400 rpm for 5
minutes. The cells are re-suspended in 0.5%FBS MEM all and are counted on a cell counter. The cells
are seeded at 25,000 cells/well in volume of 100 ul/well in 0.5%FBS MEM all in a 96 well flat-bottom
plate. The negative control wells receive only 100 uL of 0.5%FBS MEM all medium without cells. The
plate is incubated overnight in a cell culture incubator with 5% CO, at 37°C.

On day 2, testing compounds are prepared in 0.5%FBS MEM all medium and serially diluted at

1:3 for 11 test concentrations. Each concentration of the compounds is tested in duplicate. The
compound solutions are added at 25 plL/well to the corresponded wells in cell plate, and 25 ulL/well of the
vehicle (0.5% DMSO in 0.5%FBS MEM all) is added to the negative control wells (no cells) and the
positive control wells (cells without compounds). The plate is incubated for 1 hour in a cell culture
incubator with 5% CO, at 37° C. After 1 hour of incubation, the medium is removed, 100 ul/well of cell
lysis buffer is added into the cell plate, and shake for 15 minutes at room temperature. After 15 minutes,
the cell lysates are transferred to ELISA plate [pre-coated with anti-phospho-AKT (Ser473) rabbit
monoclonal antibody, Cell signaling, catalog #4058], and the plate is incubated with gentle shaking for 2
hours at room temperature. After 2 hours, empty the contents of the wells, wash plate 4 times with the
wash buffer, and add 100 pL of anti-AKT1 mouse monoclonal detection antibody (Cell signaling, catalog
#2967) into each well, incubate with gentle shaking for 1 hour at room temperature. After 1 hour, empty
the contents of the wells and wash the plate 4 times with the wash buffer, and add 100 pL of anti- mouse
IgG HRP-linked antibody (Cell Signaling, catalog #7076) into each well, and incubate the plate with gentle
shaking for 1 hour at room temperature. After 1 hour, empty the contents of the wells, wash the plate 4
times with the wash buffer, and add 100 uL of TMB substrate solution (catalog # T0440, Sigma) into each
well, and incubate with gentle shaking at room temperature for 20 minutes.  After 15 minutes of color
development, add 100 pL of stop solution (1N hydrochloric acid) to each well, and read the plate at 450
nm on ELISA plate reader.
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114 1.18 0.11
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Example 103. Mouse Xenograft Efficacy Studies

The in vivo efficacy of 2-amino-8-(trans-4-hydroxycyclohexyl)-6-(6-methoxypyridin-3-yl)-4-
methylpyrido[2,3-d]pyrimidin-7(8H)-one (Compound 152) disclosed in Example 53 was examined in s.c.
xenograft model. Human tumor cell lines PC3 (PTEN deletion)), UB7MG (PTEN deletion) and SKOV3
(PI13Ka H1047K) were chosen for in vivo efficacy studies due to their different genetic background and
relatively high levels of phospho AKT S473 signal. Cells were implanted in the hind flank of athymic mice
and tumors grew in size to 100-200 mm?® before daily oral treatment with Compound 152 was initiated.
Compound 152 exhibited dose-dependent anti-tumor efficacy in each tumor model, resulting in regression
of PC3, growth inhibition of SKOV3 and U87MG tumors. Data are summarized in Table 3 and
representative examples are shown in Figures 1-3. For all models tested 1 mg/kg was an efficacious
dose. ‘

Animal Care: Female and male athymic mice (6-8 weeks old) weighing ~22 g were obtained from
Charles River Laboratory. Animal were housed on a 12 h light/dark cycle in the Pfizer vivarium and all
procedures are conducted in accordance with the Pfizer Institutional Animal Care and Use Committee
(IACUC). Animalis are provided free access to rodent chow and water ad libitum and maintained under
clean room conditions. Prior to study start animals acclimate for at least 48 h..

Cell lines: All cell lines were cultured at 37 °C in humidified 5% CO, incubator. U87 MG
glioblastoma tumor cell line was obtained from American Type Culture Collection (ATCC) and cultured
with DMEM supplemented with 15 % FBS and 2 mM glutamine. PC3 prostate cancer cell line were
obtained from National Cancer Institute and cultured in RPMI media supplemented with 10% FBS and 2
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w8 i R 47 303 o By e
(s.c) iGo Yehind BRkgegion of Mice3Vaiay. ®1Daly tPatnayt @ita Gompeund 1162, formulated in

10%ethanol, 40% PEG and 50% sodium citrate buffer or vehicle alone commenced 10-14 d after
implantation when average tumors were 100-200 mm?® in size.

Tumors were measured twice weekly and tumor volume was calculated as a product of (length x
width?)/2. Studies were typically terminated when the tumor in the vehicle treated animals reached a size
of >1500 mm3 or when judged to adversely affect the well being of the animal. At the end of the study
percentage of tumor growth inhibition values were calculated as 100 x (1 — [(tumor volumeyn, — tumor
volumejiiz for the compound-treated group) / (tumor volumegna — tumor volume;qyia for the vehicle-treated -
group)]). Where applicable, percent tumor regression for each group was calculated as 100 x (tumor
volumeyisia — tumor volumes,y) / (tumor volumeinsa). A cohort of 12 animals was used for each dose group
for efficacy studies. A representative cohort of animals were sacrificed at the times indicated, tumors
resected, and a blood sample taken from the cardiac left ventricle and immediately placed in a vial primed
with heparin sulfate. Typically one half of the tumor was fixed in 10% neutral buffered formalin, paraffin
embedded, and sectioned for immunohistochemistry. The other half was frozen in liquid nitrogen and

later processed to generate cell lysates for target modulation studies.
Table 3. Mouse Xenograft Efficacy Data

Tumor Initial tumor volume Dose Growth Regressionn

Cell line Type (mm3) mg/kg/day Inhibition (%) (%)
PC3 Prostate 126 0.25 45
126 0.5 62
124 1 89

125 2 19
SKOV3 Ovarian 146 0.5 46
146 1 66
146 2 82
us7 MG Glioma 134 0.1 18
135 0.3 56
135 1.0 76

Example 104. In Vivo Target Modulation Studies

In vivo target modulation studies to determine the effect of Compound 152 treatment on the
phosphorylation of AKT on S473 by ELISA and S6 on S235/S236 by IHC were performed. Resected
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—NR“GQ(d)n(hé‘f‘Fél‘“thkmln edcRof ttife ﬁldllc aoYte) alk@d, t(0s 9L 1) cycloalkyl (C» to Cq)

cyclot{lzﬁ roealkgf?l &é’s tf &2) aarréf%?cgc 9) h t?%g%ry% :{& %ﬁmi@l@éﬁ stltu?e% wnth at least one R

groupcycl ohet er oal kyl , ( CG to C14) aryl, and ( C2 to C9)
hGfeérwﬂinarele‘écrOﬁBé;{éﬁéﬂdﬂyH @mﬁd:g)ta Ie@QW(tJJ}hIl&.InyI' @g&é Ce)alkynyl, (Cs to
Cio) cgé)%efllg/g 08)9{? t% (C@aliy b w&selnc aelest( &6)( %ﬁ’g(g &fs)alkenyl (C: to
Cs)allqhyt,éﬁyﬂo C1c() cxelaaikyl, @@(Catq@ﬁiyltyl is haloogkyﬁubayyuquovnh at least one R’ group; or
R™ and Ma?@@@ ethek W%eqt N &Ko Rim a%JBZmer(\@eJ Reterocyclyl ring,
where rtﬁazd[ %t%ﬁyﬂ%?has(w 3tr5|g aitﬁ oa@wlsslgftﬁi{rdm rCfUB ce@ﬁstlgg of N, O, and
S andolgrel'e(ghm said 3 tok8/emipeBd ¢yolo8groalky eémg/ib opt(o@ﬂlytsgbs{ﬂﬁl)ed with at least one R’

al kynyl, (C6 to Cl4) aryl and (CZ to C9) heteroaryl is
group!
opt;onaIBLy substituted with at |east one RO FC{)&oug; _
e SERAGA 8rei GAg [AUPRRSASTHY H: (5410 el Al 47 (Gopt Crol Rygioaliymgerein each of
the safdqIC+ tocC+JC0kyl, ahit Y to C() cyclbaly) imbptienally subistiutet! avith @G%ast one R® group;
al 4, Y.RRO%R (b
e‘é%‘r{‘é( i mFige B&u?@br&gﬁa}fé&éx .CFSY.RROR % $o°<.z &%IQ%I {CHp e atken, (€110

Cs) alb)fnyq, (C4 (t@}és) ajoxy, d:y@y) { p&@%ﬁ%a?kryp%@@ IQQ)chcloheteroalkyl (Ce to Cy4) aryl,
(C. toC(d5) Nigteadeiry, c&b)GYnRﬂ:m)NRStF@"nNRtaRRB -smmaS("@)‘ﬁRl&R"aS(O)m ®

oA T R S TS AR o
each phibe $gidd C¢) FPO(Gl yFe) a %«@mv' t(61 @6 o) ANBHYC; 19 Cp) alkxy. (Ca 10 Cro)

cyclodiiy), (@) tkm)ydycloﬁé&ro&"a/l,@) toat,K)ayl, arld@8, to0CFheproaryl is optionally substituted
wﬁhaFlgg%tgr?é ,51y C2 to C9) cycloheteroal kyl, (C6 to Cl2)
to C9) heteroaryl is opti onal | y

S@B@h RY @tl@;@pewentlv Hator (G des€e) 8%¥: R13 gr oup;
R''2 and R'" are each independently H, (C, to Cq) alkyl, (C, to Cg) cycloheteroalkyl, (C, to Cq)

heteroaryl, or (Cg to C42) aryl wherein each of the said (C, to Cg) alkyl, (C, to Cy) cycloheteroalkyl, (C, to
Cy) heteroaryl, and (Cs to C;) aryl is optionally substituted with at least one R'® group;

each of the R'? is independently (C4 to Cg) alkyl, (C5 to C,0) cycloalkyl, (C, to Cg) cycloheteroalkyl,
(C2 to Cy) heteroaryl, or (Cg to C,,) aryl wherein each of the said (C, to Cg) alkyl, (C3 to Cyo) cycloalkyl, (C,
to Cg) cycloheteroalkyl, (C, to Cg) heteroaryl, and (Cg to C,4) aryl is optionally substituted with at least one
R group;

each of the R'® is independently —OH, halogen, CF3, (C; to Ce) alkyl, (C; to Cg) alkenyl, (C; to Cg)
alkynyt, (C1 to Cg) alkoxy, cyano, (C; to Cy) cycloalkyl, (C, to Cg) cycloheteroalkyl, (Cg to Cy4) aryl, (C; to
C,) heteroaryl, amino, carbonyl, C-amido, sulfinyl, S-sulfonamido, C-carboxyl, N-amido, or N-carbamyl;

each m is independently 1 or 2;

each n is independently 0, 1, 2, 3, or 4; and

each z is an integer independently selected from 0, 1, 2, 3, 4, 5, 6, 7, or 8.

2. The compound or salt according to claim 1, wherein A is cyclohexyl.



10

15

20

- 25

30

35

40

30 each R5 is independently -OH, hal ogen, CF3, -NR

R'b, (O to C6) alkyl, (O to C6) al koxy, cyano, (C3
wo 0080816z ycl oal kyl, (C2 to C9) cycl ohet er oal kpCT/IR2087/002578

to C14) aryl, (C2 to C9) heteroaryl, -S(O nR12,

-S(OMR'aR'b, -C(OR12 or '-aOO) NR'aR ' b wherein each

of the said (Cl1 to C6) alkyl, (Cl1 to C6) al koxy, WO

2008/ 032162 PCT/ |1 B2007/ 002578 -129 (C3 to ClO)

yrcloalk yl, (C2to C9) c cIoheteroaIkyI s (C6 to Cl4)
3. i)p CO'QH‘PJJ"(’@Z sglf a@}""ﬁe‘f’é’%r Y 2 éNf‘@fﬁll’? Bnéﬁ Cﬁ to C14) aryl or (C; to Cy)
heter&b}b%bteﬂis&dj (O tdC Qtaryl @8 d, 10 0g Hater@nd igsptiera@tnsUB6tituted with at least one

gregdependently -OH, (Cl to C6) al kynyl, cyano, (C3 to

0) cycloalkyl, (C to C9) cycl oheteroal kyl, (C6 to
Cl4) aryl, (C2 to C9) heteroaryl, -C(OR12

4. %Q:Moaﬁa @cco @ &A1, whith tsS(e@):tﬁﬁ\l%raEﬁetgroupl‘dRisstmg of: 2-amino-6-(5-

fluoro- %?%lgxwﬂgn 3 %2[ %@%ogyetrﬁ%po xggggiﬁpg@[%gﬂpynmudm

7(8H )@ 2eArminas Erfirang fi-(2- h@rwetuomgvclwxmss (GaP%WyIPV"d'(1@3/')t4d“ethY'PV"d°[2 3
djpyrireidih-7lgBieheal kyl , (Qmﬁ@ﬂ(ﬁ%ns 4q2%b&5>@%ﬁ6@?dylﬂﬁlhexyll meﬂﬁl 6-quinolin-3-

to C9) heteroar { onal
y'py"dgﬂ?ggs?]f"frﬁ? dé'ﬁ@ﬂ "at | east oné Llaou XYaeﬂ('JaQH%CIOheXV'] o
methoxypyrimidinls-yrtiepibyiowideRy-dipyrifn@in- E(&H)GG')B al kyl ( C2 2-gmino-8-[trans-4-(2-

hydro@%ah}f@el}éﬁexylf Q?n& 1-6-QH ka&éBIyJ f)pQ@[ﬁ@d]pﬁ&l&lﬁ(hH) one; 2-amino-6-

bromoz %gtrans(-t‘(lgleygrowtéogy)ﬁm?ohe)(yﬁﬁ - W@ﬁég ﬁijhyn a?@i?{l-g onee 2-amino-8-[cis-
4-(2-h @B ey thgxyydyclolie3@l-4-meBy))6- (I tyrytazalt 4o pyridal2B-qIg@imicin-7(8H)-one; - 2-amino-8-
(trans %Rﬂ@)@’é dlhﬁr&%rw&yidﬁcléﬁéhﬁ j-6 (dJltnglﬂonW?i naé-yli tﬁﬁa@fhy@ﬂ@op 3-

gl e taken to ? th
Ay EiE D8 o1 APOTPTE - Bt BB BB -5-aUnoln3-ypyridol2 -
dlpyrithieihen(&t)yook;y | 2-arhing; 6- (5-fMoer-&-netheaipgridire 3-gl)-8-¢oje4-(A-hydraxget e g) cyclohexyl]-

4- metﬂyl;h/ﬂdgp 5! 'dj?>9mﬁﬁuh‘% E@-f’}%%m sel ecgfguﬁ\{) @'R . K‘?z Wd@*?ethox%/)cyclohexyl] -6-(2-

erein the 'sal
methm@r’@cﬁ Y%WT"SW@P@W%@@W”F‘?%”?@ “¥Btional ly 2-amino-8-fcis-4-(2-
hydro8/eihsky)dydibeakype{ 8amatholypyiiin-Dyipd-Methylbiridgi2Bdpyrimdtin-Z(aid)-one;  2-amino-

6- brorF?Q Eﬁs{)f 8 6&%?%%@%]% rg%@é{) J[QS rirﬁ’ih'ﬁ»t&g}_gﬁe-( C§ amino-6-[6-
(dimetogmapRyIdn HHLE e -6 woxwmmwm 4-getpyipyrigolaBidjpyrimidin-
7(8H)®H&zst2 (:{upaned, [PMainkho @t (51118616 16-rdifoxiD rigin BLyD;4- rﬁétﬁ;h—?BQopyﬁdo[z 3-d]pyrimidin-

8(7H) gﬁ]ﬁxglﬁhele )?é{et%@;ﬂé r#%g?sﬁéhs 4%?%mo%afﬁo% 16- r(\ g a9§)3 yl)-4-methyl-

7-oxoyEiolaBiatpymidinyBaftd;vigyeshexyllaxy)pcetatoc| oal kyl , (cz t amyp-8-{trans-4-(2-
hydroﬁy)é@nb@)@%l@ﬁ@@l'] kYethyk -G H gy rd2di-yIplado2,3- @er(r@n Y @H{Bhe, 2-amino-8-

[trans- Ilg% &th%ybc%%lg? C&g%@e& E’ Sr(a%l mﬂ?{za dlpyrimidin-7(8H)-

- (CH2) " (G- IR*aaitio-6t (Hymeth B YTHIRBH)-4- NR“V'??@XXQEYRQQP gdlpyrimidin-8(7H)-
yl]cyclbmg‘l}cﬁ( LhiRE, | aR'b) E‘h[@nrsﬁ'- E‘-amﬁﬂ@-‘(smﬁorbjéﬁn@%xvpy{'lﬂl 3lyD-4-methyl-7-

A v TR ) T WM i I

PYraztﬂ-yOA')DﬁGD[éﬁﬂmthdjn §(TH-loycChNyl}emyjdcetamide, ( CA{ciser- [@91)'1’""0 -4-methyl-6-(1-
methWﬂil S&lﬁﬁ XJyn)hSoxs?;g:(vnad?é‘él'di%rﬁ.Hh%WH’)gt]&élohéwmy)aéetérﬁacsE g 2losse

enden

aminor B gty MR V- et op PSR endent | y
yllcyclbhex{yifdxyYacet&sbiple,al kyp-{[ci§-@22-amin@I)mating-7 oRke 6-@uioalink3yyipyriddl2.3-d]pyrimidin-

8(7H)8§cy€1ﬁhex¥2§g}§i«%€rﬁ&f$ or ( C62 F{Qar%:l@[b aﬁ{l%l f? Wﬂ%x?pﬁ&ﬁ@ -yl)-4-methyl-7-

oxopy SRR HIBYTIBEBI) YIRyRsA o Page i  oard|lransrcl? peiportmetyt7-0x0-6-
quinolfalRyipyaitiy(, 3idipyampidincsizd) e lohetyildxylaeetamide,h at | eagtrarsri2-amino-6-(2-

metho%nﬁ[d%@&\ ? ﬁ\%@slo?f %Eﬁ\d&% ﬁyrlh%eﬁ?ﬁ) o\‘eiy%xy agetg?q de, 2- ({trans-

4-2- aw@r%‘n@héﬂ@apﬁ;ﬂ H Pyrap-¢-ghpwigel S imaneingir)vilcygiphexglxylgeetamide,
2-({trapd-4 )Y 2-ainb- 4%‘&“\,@6401 -@aB{-16f pytd261-B7)- toxXdplrido2, Iipyriedidiny 8 (7H)-

(C3 to C10) cycloalkyl, (C2 to C9) cycloheteroal kyl,

(C2 to C9) heteroaryl, and (C6 to Cl4) aryl is

optionally substituted with at | east one R13 group;

each of the R13 is independently -OH, hal ogen, CF3,

(CI to C6) aIkyI (Clto C6) alkenyl (CI to Co6)
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- 130 3. The conpound or salt according to claim1 or

2, wherein R3is (C6 to Cl4) aryl or (C2 to C9)
whedaossxryl , wherein said (C6 to Cl4) aryl or PCRIB2007/002578

C9) heteroaryl is optionally substituted with at |east

one R9 group. 5 4. The conmptiind according to claim1,

which is selected fromthe group consisting of:

yI]cychh% q’lz\ get de, fo. Jrﬂ&{g[tﬁn &Q@?&{cﬁ%’&h%wﬁl u )!6 (? methoxypyridin-3-yi)-4-
methy{plyy @Pgmgdu@,tﬁgylp Pnem i di n-2-FPBeip-( |¢oro -6- methoxypyndln -3-yl)-8-[trans-3-(2-
hydroxdrefBky)dciBbutfir AmsthApyridoD B Srmaingsy) e cl ohexyl | - Baho B trans-3-(2-

hydro%%%%‘y%{&&éﬂauﬂﬂ%%}_@@t@@;}yﬁ%ﬁcﬁ%-ﬂ}fﬁi—irn%%%yr?ab[z,s-d]pyrimidin-7(8H)-one, 2.
({transp3-ErAnine- G methprypyridnE- W AHmetyldt axamyiield Stdlsvemigin &(ZH)met h
yl]cycl}éﬂmtﬁ}o?w&d%@rﬂldb' 3 10 vyl 23 ﬁdng-@[[élanamG-bRSJﬂhde-@lnﬁbtﬁcﬁ(gﬂ‘\‘)|d1ﬁ-Gf§ll) -4- methyl -7-

oot SRS, LU TR H 532 ronpmiman
5-yl)- W@hﬂlﬂ@m@yr@o{amd}wnrﬁld|[1t8(7a-hgqoyclémnyl}oxy)acetam|de or the salt thereof.
hydroxyethoxy)cyclohexyl]-4-nethy|-6-(1

5. H- p razol ot Fa/rl | B, (I’I)I do[ 2, 3-d] pyri m di n- 7( 8H) - one;

bronD 8 [trans 4- (2- hydr ox
pyrido[2,3-d]pyrimdin-7(8
4- ( 2- hydr oxyet hoxy) cycl o

4-yl)pyrido[ 2, 3-d] pyri m @i

(6- met hoxypyri di n- RWIN™- 4-
d] pyri mi di n- 7(8H) - one; |
2- am no- 8- [ ci s- 4- (2- hydr oxyet hoxgj cycl ohexyl ] - 4- et hy|
- 6-qui nol i n-3-yl pyrido[ 2, 3- d] pyrimdin-7(8H)-one;

2-am no- 6- (5-fl uoro- 6- net hoxw)yri din-3-yl)-8-[cis-4-(2
- hydr oxyet hoxy) cycl ohexyl ] - '

orasaftthereefy | pyri do[ 2, 3-d] pyri mi di n- 7( 8H) - one;

where# @M no- 8- [ ci s-4- (2- hydr oxyet hoxy) cycl ohexyl ]-6-(2-

| iy i

%@%éﬂér@ S oo S LdY BB 630 Bt | M 1 1

VA sty det B Ryl ifeltoRealehy.8C¢ B-Crett dyeinaliny r(CdiOrCaBCVIO)ilkmyl (C2 to Co)

cycloHél%Hé)kknpw J(dﬁ%) gcsitocﬂ DY, Wi Za(lgkth t@g%) ?]I Xa(@:L RPC,) alkenyl (Cs 10 Cqo)
cycloaggyf (@0?2’?8@% WF"%Z(SF# é{gg&ﬁq %@Q@V H‘? (%H)én(ks to aXl} is optionally
substl(udadmusth lat/leastone R* group;

' @9).@)((51' e @.1) kv, ]C fo[ é{)fméné} éﬁn@y%@gf )WW)&Y?&P%D@(@)N(R“RS"
where )y ﬁz/gr ITJ@E}I ?{ s t % legst.o rou

nerel i P ol SoLAIPord i bR Srptss SR HE iy P eishens B oroue
) -edemi@t if independertip y-OHdI]IGeB8,- CH: pYNR" IR d (Gr-to Ce) alkyl, (C4 to Ce) alkoxy, cyano,

(Cs to%t:\m cIo\élk%W%bSPmW*yé(b?mW@‘@et S R RO i 3. ) )

h
g Iﬁ 2’59 each mdependently H, (C1 to Cs)natlekyl (C; 10" Cy) cycloheteroa kyl, (C, to Cg)
heteroﬁryo)oomgltd cQfazyi3- d] pyr| m di n-8(7H) -yl ] cycl ohexyl } oxy) ac

4 (2- -
éhgwlsé?%gb%c c{ ohe ]- 4 met hyl - 6- (1
I—I—eB‘jf‘r’a'EmdBMP’)t Pr1.dof: 2"3~ d] pyri mi di n- 7( 8H) - one,

dhoxy) cycl ohexyl | - 4- et hyl
; 2-amzno-8-[cis-

-6- (1H pyrazol -

2-am no- 8- 15

2 am no- 8-
6. ?nim;ﬁ_u‘ng or.sa Oﬁ@c} g)qg &X)né%%grgﬁﬂﬁ hd - é‘i—lrf?? (%})Q}ﬁ M)l nme
0 n e,
2 Thé @brﬁpoﬁnﬁ ér s%maB&Tcﬁndté'cm boxy,mpeicth mF-iS sdlédeddrdieihB loup consisting

of |so>9 @ %&%{?P?’g‘ﬂy}% tﬁhq\agrongcycl_ghexyl hydroxycyclopentyl, hydroxycyclobutyl,
hydrowctcﬂqtlestwa fnethexyethig: 6méthoxyprapyl.o-adhyire tinrethi p gydlabrapyi3 - giclopropylmethyl,
cyclo;ﬁdd}%ﬁ’?th%ﬂ@pZ h droxypropyl 3-methyl-3- hydroxyibutyl methoxy{benzyl and chlorobenzyl.

oxopyrido[ 2, pyri m di n-8( 7H) -yl ] cycl ohexyl } oxy) acet

am de, 2- ({C|s 4 [ 2-am no- 4- net hyl - 7-oxo0-6- (1 H

pyrazol -4-yl) pyrido[ 2, 3-d] pyri m di n-8(7H)-yl]cycl ohexy

| } oxy) acet am de, 2-({cis-4-[2-am no-4-nethyl-6-(1-

rret hyI

1 A 1 N\ — L Y . =Y I L L L ~7 51 N N 1



10

15

20

25

30

35

hydr oxyet hoxy) cycl obut yl ] - 6- (2- net hoxypyri m di n-5-yl) -
4- met hyl pyri do[ 2, 3-d] pyri m di n-7(8H) -one, 2- 5
W@ paos@se3eB- [ 2- ami no- 6- (6- met hoxypyri di n- 3-yl ) - BETrER20§7/602578
7-oxopyrido[ 2, 3-d] pyrim di n- 8£7H)
yl ] cycl obut yl }oxy) acet ani de,’
2-({trans-3-[2-am no- 6-(5-fl uoro-6-net hoxypyridi n-3-yl
) - 4- et hyl - 7-
oxopyrido[ 2, 3-d] pyrimdin -yl]c obut yl } oxy) acet
8.  anheleomppupg agoaring3o [clamah Séﬂe%@t %‘/FWW)WP% a@ngisting of: 2-Amino-8-

(trans-5'hy<|.|r)>xyﬂ JBRbxWl4- rﬁetﬁ%ﬂ%&éimﬂ{ gyr&odi VIWS ﬁhﬁbrdbyﬁdo?ﬂ-dmyr]rﬁw ine-6-

carbox%lg1o gh% d% gfr')(r?ga}\? ﬁfﬁgy}l ?I Ipyra Sﬁé{'E)ﬁr col cIa% @4 -methyl-7-oxo-7,8-

dihydrgnyrigo[2,g-dlparimiding-6 chbpxagfide; 185Cmmpetylrﬂ~mﬂmyl12§nqthx!ﬁmloﬂ 0x@7,8-dihydro-
pyndo[@@d]@nkﬁﬂme@édr@iﬁ‘c' 2bid pzp%tyi&élfa% -afhide? 234mu|16981§5pr6ﬂ¢-4%thyl 7-0x0-N-

1H- py%aoq %] d 528?8&8&1"&9%8 d mﬁge b y?:rp%%“ q(%r?w? le(% ééwy A—‘ -pyrazol-5-yl)-8-

isoprogy®}-methyt T-oxeet, &-dibpdréqyrido[2 8- d}p@'@h@mé@@rbbmﬂ@lﬁﬁ Qyrlpbentyl-N-[(1-ethyl-1H-
pyrazoW@—? rﬁétﬂyl]s@r'ngthﬁg-(nfef?!yl%}noﬁjf kyd-7,8 (:I@?dr&&n@ﬁé 3Ry BdIne-6(cEPoxamide;

ycl oa
2 CVC'@QW'(:‘V)@F‘BH ) S B3 R AR Apyrrpdne 6
carboxaidep naid| B-cy@OpenitybS-fsokarobBtylvd- rhéthyi-ﬂ (hlemslammnb7-6¥b 78-dibpdropyrido[2,3-
) C2 to C8) al kenyl, cyano,
d]py"”ﬁ‘?"ég‘:&% a)%egg”gfgﬁémere &5 (O N(RBaR5sb),  wherei n sai d
(A to C6) alkyl or (C2 to C8) alkenyl is optionally
9. suaksinpéuntietForntia (8 | east one R4 group; each R4 is
i ndependently -OH, hal ogen, CF3, -NRSaRsb, (O to C6)
alkyl, (O to CO al koxy, cydfs, (C3 to C10)
cycloal kyl, --S(O nRSa, -S(Q MR5aR5b s+ C(O) RSa or
- C(O) NR5aA5b; 25 R 5a andy I ndependent |y
H (d to C6) alkyl, (C2 flo C9) cyclioheteroal kyl, (C2
to C9) heteroaryl, or t 4) |; each mis
i ndependently 1 or 2; *ﬁihd dach I’ITIS IAdependent ly 0,
1, 2, 3, or 4. 30 6. The conpoun 2or salt according to
cI ai m5 wherein R3 is -( lyl;] ) N( R5aRSb) 7. The
conpound or salt according t8”claim5 or 6, wherein R2
orasdltshesedfect ed fromthe group consisting of isopropyl,
Whereﬂl lyl, cycl opentyl cycl obutyl, hydr oxycycl ohexyl ,

dr ox cl gpent dr ox clobut
héd 3}&% ﬁ)@& pﬂore% gy}g'%?ﬂwh atd%?h S OEPT
eRhigla, sphmiydrlylIgroupppﬁoopitycspyétltutenw@ih@pleaqu grglip; 35
C)A@ 'sQﬁrtg ‘ﬁiyw& 1o % )'E%FW & Xéﬁ‘?’@(@fcﬁw l(CI-éf)nC(O)N(RsaRGt’) (Ce 10 Cra)

aryl, o (’926? 6%)&?2%7?8‘0"#\/@%'08?'@&11‘6236%' PB@GG?P@O"‘Z’??@ is optigpally substituted
with aB leadthenec Rtrp@Up dareicwiasrelh 13gidt (s ad @iyl OMICLI C§ heteroaryl is optionally

subsﬂt??h%ﬂ ﬂ%!%%}‘n-‘)a(’ roup consisting of: 2-Anino- 8-

Iohexyl) 4- et hyl
l—leWr%z%lnd@eWe”WSO i HRIPD (i HBE ys(r‘-‘d]%?f)uaﬂ‘vld(q\éo Be) alkoxy, cyano,
(Csto cgrcbwaam d8(0) R NB Y:NREH, e10IRlor -C(O)NRPR®;

"RY3ShagtaMdoin o BT oxyevel ahexy) - - et by

dﬁﬁy@ﬂd@y atedes(ch irglepgnggntlyri, dCn e Ge) @iyl dealfti @k cycloheteroalkyl, (C, to Co)
heterogw@qbgmg)ﬁm4 nmet hyl - 2- net hyl am no- 7- oxo 7, 8-di hydro

ge{s u%g err}igliﬁh—ggdhaﬂogen ﬁgﬁ;&&xg lalng 6)(ankyI (C, to Cg) alkoxy, (Ca

to cm amplnajkws (€opiooSy) - aycineatérgalkyl- GBEONR™1 S(O)mNRG“‘RG" -(CH,):C(O)OR",
(CHZ)F&(@W(?\@Q*" 5@6(07968 - NM@C@MWM@F& Badi &ysrald”@d;“tél%sﬁalﬁﬁ (Cy to Ce)

atoxy; €5 G giorragt 20 (i oL APl Pl Pl rbiliag i st one R

group;i di ne- 6- car boxam de; 8-cycl opentyl-N[(1-et hyI 1 H
D)ééémls iftreenddRlyVd; br et hyl - 2- (met hyl ami no) - 7- oxo- 7,
8-di hydropyrido[2,3-d] pyri midi ne-6-carboxam de; 10
8-cycl opent yl - 4- net hyl - 2- (net hyl am no) - 7- oxo- N- pyri di n
-2-yl -7, 8-di hydropyrido[ 2, 3-d] pyri m di ne- 6-
car boxam de; and
8-cycl opentyl N-| soxazol 3-y| - 4- et hyl - 2- (et hyl am no)

— o
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9. A conpound of Formula (111) CH3 R3 NHNNNO 15

I 1 RL 2 (lIlIl) or a salt thereof, wherein: Rl is H
wo@roog@B216D C6) al kyl optionally substituted w p&T/E82007/002578

| east one R4 group; 20 R2 is a spirocyclyl group

optionally substituted with 38-1 east one R4 group; R3

is (A to C6) alkyl, (C2 to C5) al kenyl, cyano,

%ﬂg) g:gzg O N( R6aR6b) , (06 to Cl4)

ary 'S%%Sﬁ%ﬂy&) etgéoaryl wherein said (O to CO

al kyl or (C2 to C8) alkenyl is optionally substituted

wiph ata b@ﬁé‘dun@nﬁhlaﬂ i€)lsOldfted ardeh \M'be@fbhbl @asisting G&: 2amino-8-(trans-4-

hydrogu%c}othe){yﬁ g egq%wgfldlﬁ&g‘?er%eﬁt@?p&zﬂ 2, é 3@9@@99?%}1—%?& 2-amino-8-(cis-4-
hydroxyayhiobexyiidr(BimethogymyridiaB ubrdrmethnipgrid ARIBUIH- 7(86)-0pes CC-amino-6-{6-
(dimetB}i&nfiho)piridin-3-@1-8-and- L BYdroxyEERABxKy)-4lrheinyisyriédtd, 3-dlpyrimidin-7(8H)-one;  2-

, [
e o e L R0 B o
(2,3-dibydegr i 4-bRBzodiNid-6RO - (Erars-4hysioxieydiehexyldtd methyippido{2.3 dipysingstiy-7 (8H)-
one; al kyb, an(lrgazs t@ﬂu@%)G ﬁl¥lﬁb)%Bﬁtdﬁ1[3‘3ﬁ’ -&tfans- ﬁ%r&@cﬁ%exyl) 4- methylpyrldo[2 3-

B TR e DA N O A

yl)pyriad{& g-d]pyiir@tint7¢g8HEOnal koxy,; (C3 2- wnmﬁ)(S ﬁl}Qw E-alekhpkypy(idi2 3-yl)-8-(cis-4-

hydroiy?ycggéxﬁ)lﬁ%&% Eaﬁb%mmldm% %%)an l%m 3 -yl)-8-(trans-4-
mig;6

R6 R6
hydroxymlo@w)d)-rpégylwgq[%gH]pézct{elﬂl &)(8 é’in% ( W’ammo)pyrldln 3-yl]-

8-(cis-4GYdrbxycyaBhemll)kiomythylgyGao[2,6-dip@imidinel(@hener oal kyl , arehmino-8-(trans-4-
methog@?l&%xﬁlp )ne Cd (q ﬁldg}élzol 4?&8%&5%%];!)%"%5“} éHeed W élgmlno -8-(cis-4-

eas one m1's | ndependent |y

Py eI B A CRDAS [ PAREP - RO SR D T B Sass oy 2-amino-
(transa-tySrokyegegreRrgeninkyyi®-(18-py@zol-3;yl)pyridd[2,3Xdlpyrididbentid)une;, 2-amino-8-(cis-
4- hydrg’w %‘oHe%g)seﬂzerﬁétﬁ&XNan g]?l) ﬂh@“‘@llpg%ﬁ 3S8]b)nﬁn cﬁrt -7(8H)-one; 2-amino-8-

(trans {gridrgxypysieies s (Prmeteymyrimidime Ky frynethyipwidelA-Jlowimidit-AigHhone; 8-

(trans MtHy8kakyeycloHdkyaye- (erthéthdkypliBine-yi) ermetRyl 2 me Byl 8min6)p$riddi2, Bd]pyrimidin-

7(8H) )?nggf%’c%c'd 38?1%%:88 6((?7 gf&) '%%éﬁ?é&géy% B: 334)? (Er%r% IR Bciohexyl)- -+
methylpyiidetd hglpwimidiery (S0-pri: n- 3 y1] - 8- (Ethaming)-hri@pydyvdienveysiohexyl)-6-(2-
metho‘@ﬂy)lmnﬂlm@il)h#hﬁfﬁf/lbﬁ@[)[a,B?U]ﬂ/}lﬂldfri-ﬂmq})l-dhe 7 0&inod@rans24-hydroxycyclohexyl)-

4- metﬁymg r(]{/)rnﬁty - 1 o;fyéazgl zg¥ gawcrorﬁc %@Rﬁrﬁé&&#l rmtzhzl:,n ﬁoqgl2na9rlml10 8-(trans-4-
hydr0>(y2y®hdxylﬁyldn@hﬂ 641theyrazaitt-ohnwidd2, pidjpydmiding7édry-onechydr oxyc  2-1(22-
dlfluorﬁ&hﬁ)lﬁﬁﬁ%] 8- tfﬁhgfﬁfhpé’rbﬂﬁydldﬂ@{ﬂ 636 dMOx|pvridlh- Gyﬁ@gﬁgthw@ﬂ&bm 3-

t di 3- t 4-
R RIS RERY Po#Ohet hyl byt 1 do 2.3 10 0 L o
d] pyrim di n-7(8H) - one;
1. Aaﬂﬂanﬁhcgutﬁ:glrc%ﬂﬁoﬁnohymy Y &1 QRES corrhodHatdR ¥hir £cérfing¥ any one of

caims, ] 930+l DL apIADlp Gt o lent
2-am no- 6- (5-f 1 uor o- 6- met hoxypyri di n-3-yl)-8-(cis-4-
12. h%dﬁm%éfocgfq,'egm %rm‘lﬂ E'ﬁltg]?é(vlnpw 4 q%[r@na%nddegé( EHeFQofj'ceer(sﬁ"é the step of

-one; 2-am no- "%I trans-
admmrﬂﬁa%@éyewﬁmm t’l?f%?évtm'?vp?fﬁcw[ ama ]Obgﬂ f%?td?'}? W’mqu"d or salt
accordingb @hy éneadtclainst-th 60.( di met hyl ami no) pyri di n- 3-yl ] - ,
8- (ci s-4- hydroxycycl ohexyl ) - 4-net hyl pyri do[ 2, 3-d] pyri m
idin-7(8H)-one; 2-am no-8-(trans-4 15
13. nghp 5;@9\99 ef %@)@94 Whezgirmgg ﬁmorrgal (:gll growth is cancerous.
H- pyrazol -4-yl ) pyrido[ 2, 3-d] pyri m di n-7(8H) - one;
14, metﬂod 8f IIQhIl% ﬁn&ﬁ%ls (l:( e zey)rpaltls a%uvn rxé tc?]m?nsgg (cgntactlng a PI3-Ka enzyme with a
PI3- K@#qbsvﬁlaqemom E |@9$t|oa@[>c2m3mdq orysalt mcarqrngrq gM)ang fkclaims 1 to 10.
2-am no- 8- (trans-4-hydroxycycl ohexyl)-4-nethyl-6-(1
H pyrazol - 3-yl ) pyrido[ 2, 3-d] pyri m di n-7(8H) - one;
2-am no- 8- (ci s-
4- hydr oxycycl ohexyl ) - 6- ( 2- net hoxypyri m di n-5-yl) - 4- met
hyl pyri do[ 2, 3-d] pyri m di n-7(8H) - one; 2-ani no- 8-



(trans-4-hydroxycycl ohexyl ) -6-(2-met hoxypyri m di n-5-yl
)-4-met hyl pyrido[ 2, 3-d] pyri mdin-7(8H)-one; 8 20

w@ reoasns2142 hydr oxycycl ohexyl ) - 6- ( 6- met hoxypyr i dPCF/BB2p07/0602578
4- et hyl - 2- (et hyl am no) pyri do[ 2, 3-d] pyri m di n-
7(8H) - one; -134-
2- (et hyl am no) - 6- (5-fl uor o- 6- net hoxypyri di n-3-yl)-8-(t

r -4- CyC ) - 4- : .

15. m@?% )?rl S%ﬁégﬁ’%_%? %g%&%‘%a%?bn?nﬁl(%gfocﬁael?\s 1 to 10 in the manufacture of a

medicgmend o e AieRtmeyt & apnarmasl SeU9rpYiA it PePErbhexyl ) - 6- ( 2-
nmet hoxypyri m di n-5-yl)-4-nmet hyl pyri do[ 2, 3-d] pyri m di n-
7(8H) -one; 2-ami no-8-(trans-4-hydroxycycl ohexyl) -
4- et hyl -6- (1-nmethyl -1
H pyrazol -4-yl ) pyrido[ 2, 3-d] pyri m di n-7(8H) - one;
2-am no- 8- (trans-4 25 hydroxycycl ohexyl)-4-nethyl -6-(1
H pyrazol - 4-yl ) pyrido[ 2, 3-d] pyri m di n- 7( 8H) - one;
2-[(2,2- dif luoroethyl)amino]-8-(trans-4-hyd
roxycycl ohexyl ) - 6- (6- net hoxypyri di n-3-yl ) -4-net hyl pyri
do[ 2, 3- d]pyrimdin-7(8H) -one, or the salt thereof.
11. A pharmaceutical conposition, conprising at |east
one conpound or salt according to any one of 30
claims 1 to 10, and a pharmaceutically acceptabl e
carrier or diluent. 12. A nethod of treating abnorm
cell growth in a mammal in need thereof, conprising
the step of admnistering to said mammal a
t herapeutically effective anmount of at |east one
conpound or salt according to any one of clains 1 to
10. 35 13. The nethod of claim 12, wherein the
abnormal cell growh is cancerous. 14. A nethod of
i nhi biting P13-Ka enzymatic activity, conprising
contacting a P13-Ka enzyne with a P13-Ka-inhibiting
anmount of at |east one conpound or salt according to
any one of claims 1 to 10. 40 WO 2008/ 032162
PCT/ 1 B2007/ 002578 -134 15. Use of a conpound or salt
according to any one of clains 1 to 10 in the
manuf acture of a nedicanment for the treatnent of
abnormal cell growmh in a mammual. 5



