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PYRI DJ 2, 3- D] PYRIM DI NES AND THEI R USE AS Kl NASE

I NHI BI TORS Field of the Invention The present

i nvention provides derivatives of

pyrido[ 2, 3-d] pyrim di n-7-one. These conpounds are

ki nase inhibitors, including conpounds that show anti -
S5proliferative activity against cells, including

agai RSFIDPLpor-PERYRSIIDENFS AV THEEY UBE AP KREASEr EMHIPERPRS

of di seases including cancer. Background of the

I nvention . Kinascs arc inportant cellular

efigldgt thedavention o m essential cellular functions such

as regulating cell division and proliferation, and
appear The ppisait igvenyiog depafesedqripiavesrp friamigotd &€ lpysimidin-7-one.
S S ase - e -
IS eaplRS 48, IhARE AR AL Mhchidly, Bfpounds fhat show ant
dpfdlgeretitd adtivity aghinsetdls, inthelée; dideasemst adlBS and are useful in
enconpass a variety of cell types and nal adi es such as

c Hhisdesatmept 9b Asssee KA WREFTT est enosi s. | ner eased

activity or tenporally abnormal activation of
ciﬁmkxﬂwﬂﬂhﬂ&ﬂﬁgﬁumﬂﬂﬂmnases has been shown to result

in the devel opnent of human tunors (Sherr C J.,

Sci enc KB ;arQ AmpoBFR- t@ityr. chnuesdthahpealiormuesential cellular

d . ' | i ated wi.th alterati i
e FRHPTY RS TGP BEBE (81 (AR, YasPrap ey ShESBRGE Jp Play o
( Gedisloanrsianglenaby didie SaRabidl as ihSasel §dicd Mot 28D characterized

Karp J. E. and Broder S., Nat. Med. 1995; 1: 309-320;
Hay | ungpnigelleg| prolifgrgtioncand ediffRestiatipnoet celds. 67 hpeg)discag states

SR, SIS SR I 4815, S SR, n

| Feswdnbgi® i n 1 ung cancer cell lines (Kamb A, Curr.

Top. Mcrobiol. I'mmunol. 1998.227:139-148). .

Tyr osi nerédsERLEvieY Or a8HFdthilR| abh&fmdl rk%_tiﬂﬁt’iﬂ?ﬁ@ﬂ%?&[h-@épendent
growth factor signal transduction |eading to ce

ciiagesgras e shayn tacessply im thepdayrelopment ¢lokyman tumors (Sherr C.J.,
dicf.f erentd.aty-9n, d maratjion T sin I nases
A LS B e Rt
Kasyasiated (RiKsherstiaRl iaSithéFthe &k HO6s tAsmvetds @Sheir regulators
non-rec%gtor tyrosi ne kjinases includiggrc-Src and Lek

k .
| HePRiCaHlnE - e Je Pathol Ad5; H44: ShewR0db Aiprs £r aitdelradgr S., Nat.

c e I yu d hangi qge j I\ :

T PO dF Rl AL M8 39° G50, SRy BB e7-108)
Thaturalyeeacuaingneoteaningivétoeset (Gdkgadh asgp Ipatnd\waY hatdrbden shown
regul ate cell. proliferatian and survi . are receivjn
cHhsiuge rgé‘b‘T"i‘ 18%&}% Br1ge 1P denenp4nger ?“ﬁ%’é‘iss 36‘}% R, ‘Car. Top.
anfibfARM Smiidéd @o¥ebonnsnug) Recently, there has been

a notable increase in efforts directed at targeting

t he MA ' r e ife : '
Si gnal S TRaE B M8 EAchh SRl HEproRk oo B Ry puctor signal
andns@uptict khding oolptledycsle pegdrasson, cellular prokefeMABY, iffgraltiation,

cascade i.nclydes a G rotﬁin, ﬁ owa as Ras,. that works
BT Paaiel. Lyiogig kst e EBneT Q%lﬁ%e toIR fastoTdpspRtEdyrosine
RtfhasdVEIRITZ) adh EREGEZ and BDAHr Sis SIANA nGRREANSr tyB&ind Rinases

serine/threoni ne kinasc) phosphorylatcs and thus
aotcludmge s-EKhd A ckwhinbibifion ofitiesalanzymesehys besadderanstrated to

the activation,of . ERK1/ 2. . Understandi n 0,pf Raf

¢ st B T B SujegRigee s e bR TRaY b Ay Tper. 1995
t Bap2-3)ymeveryEgl s Raf is encoded by a gene fanmily
consisting of three genes (A-raf, B-raf and C-raf
(raf-1)) which encode highly conserved 68 to 74 kD
proteins (Daumet al., Trends Biochcm Sci. 1994, 19:
474-480) sharing highly conserved am no-tern na

regul atory regions and catal ytic domains at the
carboxyl term nus. Raf proteins lare normally cytosolic
15 but are recruited to the plasna nmenbrane by the
small G protein Ras, with this being an essential step
for Raf activation by growh factors, cytokincs, and

o -~ L, S
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25The p38 ki nases are responsi ble for phosphoryl ating

and activating transcription factors as well as other

ki nases, and arc activated by physical and cheni ca

stress, proinflamuatory cytokincs, and bacteri al

| i popol ysacchari des. More inportantly, the

products of the p38 phosphoryl ati on have been shown to
medi at &@h¢ heocoldtchedanssi afd asigmtiog ypaﬂy‘\t/ﬁbl@ mlm regulate cell
including TNF, IL-1, and 30cycl ooxygenase- 2.

c PTOSHSTAAN il RIrpNeriTe FROFIVENE @@Sﬁdﬁraﬁ%r?é%%n # &%%@1 targets for
Staﬁtﬁ(%ﬁc&@u%gwlé ndhe .- Rg&F‘glf%ﬁgfglh%s bd&¥F3 AotableBincrease in efforts
cyt okl ne pr uce primari ‘by activated nonocytcs
addteatet a‘rotpfwgeg thel WA RK pethwy,ewkmrch unteggtds gra@derative signals that

rodu has. been i a causative
PRty iR San el R RS A K R P e R hor e
recently, inhibition of TNF production has been_shown
t o havdhpMaBKasignal catcrdh H}CHJdFﬁé G meeieiekpovst as Ras, that works
%%ti%%%ﬂ aQdre anHul@'EBRstl an)é oqq’l‘ﬁ%%:k SRS Qﬁ Vl?‘k I/Q Qh& ERK1/2. In
erosi s and ast hnma. as a een
[ ttpsk sigadtl edsdade, \Raf &4 sdrivfeélotedming kingsw) lphasphldt'yxl’ates afd themaativates
Vi rus

¢ YRR phighh FiFS whgpiiRly’ S SR 9B B sy inding

CYt RAF gﬁllcﬁ(\/ﬁ 'IﬂJRai %lmg‘ﬁ@%bﬁ@h&aﬁé@@?tﬂ% fa¥i ﬁlufsm( MZM)nals Raf is
Epstein Barr virus, human Ees vitus-6 (H

humdech by pegene femily cctmstm(gl-qrﬁ\r Y, geh@m@nrafeBpre%and Cret Gaf-1))
b t h
ot etneoRS USRI o Y Fig Bl SE Fabindyr Qe focher.

rrsapw%amemc)" HRHAE Bfshlyadtdsdy @y smioltetn@inh e f@BYry regions
pat hophysi ol ogi cal responses including rheumatold

arrheatelyye doegms apihe ekt fesmins. Benerokdsorpnpapelly cytosolic
t t i

A?@tﬂgﬂe 116815]1% %3{% é[geg glal:s]l%é trggrggﬁ hgr%br e ll ﬂl-pqrgtreﬂl( Rus, with this

Sbpihj Cars h’,@SEkltlala R@poGenBafl Saptlcmroﬁabyt gmwﬂp sfacmgs | @rtdmhs and

atopic dermatitis, see, g

PAPERRNSS. P@j@@@yat@n@é i_he)rnern rane occursr m%urﬁ l&lg%l{l FongHex process
{ AR oRRRY BoBRhARACChALLOINAR, BY olPoRlLn @y Rin gns 8738, and

ki nase ene in contr ing, reduc
apbiésphoyldtewiaad ideghosplerplatiomoEsonic R6ididrese di sease
st at es. Despite the progress that has been nade,

t he se®af Mimaesyt iand gsirticatarlyoB-Raf] éavd afngV\&eghctonkﬂdBl&Selttractive
i nhi bitor co ounds that are useful for treating
WHEEY 801 g %Coa?@%e@erap%}%@r%&n@sﬂcd&e tOttb% ﬁ%lp%fawe as
r |
¢ BIFLAB PRI K Lol S RATINED SREAPRS HHECH 0, Cancer
p€©HJ AM3s4: 3uPgi StalmiRSe ankh8sdben Onkobopid, 2005, 28: 101-107; Beeram

of Pt S Shira PR KERGERRRue. 2 strong need

eX|sts t o .provi de conpasitions, ﬁharnaceutlcals and/ o

medi cafBat@Paitaneeiqfthe MARK Herd cpssedsy rn@e thferatlon and
agl iRl O 4 tlu %E aljls Vlﬁa s ALty §I fnéraga faﬁﬁwﬁﬁlathé dRHGR §f a number of
tunour cells. conposi tions, ceutlica
aactlwatmgﬂdlta:tm of B-Raf)in hosse $1ﬂnmtAaMaymg Rah nmdﬁtlous hyve been

30al 0 exer oler bl e, ,accept abl e
oiden T, 38 T ho ™ bl RRRBo St REERofeprg (fHhyies of al. Nature,
anbo2, 9! dARDE.i véheaqeR! S, Nl tdh%&éﬂhﬂ 2008, $PeRELEIM Mercer
of tunors or other diseases responS|ve to treatnent

wah Pytebirde Bisbin Bienhys Astea 2A0T el B c2-40:aMdvenra ct al., Oncogene,

o £S5 T D8RR T, A 7 95 LR Bl 1.

may be suitable in the nmenti oned indication as single
agent, and/or in conbination therapy, be it in
connection with other 5 therapeutic agents, wth

radi ati on, with operative/surgi cal procedures, heat
treatment or any other treatnent known in the

menti oned i ndi cati ons. It is known that specific
classes of pyr|d0[2 3 d]pyr|n1d|nes substltuted in a

s - o o Y 3
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5 their C2-phenyl am no anal ogues, as disclosed in WD

98/ 33798 and WD 01/70741. The generic Markush

structure disclosed and clainmed in WO 03/ 062236

i ncl udes, anongst other suggested substitucnts at the
nitrogen in position 8, a generically described
substituent being "Cl to Cs al koxy". us

patcesy Chppidscats 0anc20Q6040 182038143, $hih @ad édirivan, Am. J. Pathol.,

2- i d- 3-vyl ' 10 do[ 2,.3- d di n-7-
o208 oisd RaY 14 BT erarbi. i R byl iregiop e inors with
pR%k 'iﬂu@zﬂlo? E OF alti&tdVEbAa] ek %cf%}ﬂ{o'rénlmlﬂﬁ&s QF af Efnﬁ;es harbor

Sunmary o I nvention We have I nvent ed ass o
8tleudpstiii¢ peniairfodofndyrs caljrpyg ianB-Raf-oncogeas (Shm‘malﬁ al., Cancer

i ncl , that exhibit surprising properties,

iﬁ@ ggﬁid%Pg?ﬁgggiuas inhibitors of a nunber of

protein kinascs such as and or

ant i - proMpRty i %@n%?c’ﬂfi‘i?i rfgﬁna@lérqrgredc@i irger&r% ﬁmgis Raf kinases,
|

pywrml gﬂrtégﬁt Tsestﬂf%% gﬁédﬁéﬁo re]l}eig%gl‘ragvr}l gcuale]s gélg%er ltnllilritiltt0§/s prevent

t thedexetssnnefvRaf dreteing dtlocke Raﬁﬁaﬁp)mte&ctﬁm‘r @i slesdimets its kinase

associj ated mnt ki na re ul ar
PN aPRP 36 S AL AGRELY Db N I fradegrgocd tumorigenic
db8RAGATGT- 1205 Lu cHRBAMRHSCOf., Uaﬁcd@rI@e%&[}Eh I TD08NE5:00Mm12-2421),
arc specific derivatives of pyrido[2, 3-

dppd by ﬂi@dﬂhas?-ltﬂinbltoraBAéMé&QQé é&omfengx) ded orinbiditiinl of the growth
b I t
o5F Rilipbs SR OMEE & B Repuh 96, GG 6Ly et ntibitors

t heat @&lmﬁiéﬂtfﬂﬁuﬁer%diﬁg ﬂﬁrﬁ&ﬁ RYallfBEhb @ pra ittt fanti-cancer
for further pre-clinical or clinical research and

dé @Ia@p Wit a o5t hpkle sefety pradie nelinicdly moytapdvapgedors the Raf
E) ‘?% &d e@%&?e 1151)C I\x}ﬁ%m? SO §h hase I clipical testing for
eratl ve, nerative ? ammat 0 o{nher

dtl&dmﬁnsmaﬂdndm;&ﬁweﬁal theamimﬁm(Ratm entai di”rop r Al Sas Clin.

effective therapies and rapeutics for u ar |
dEBFeh t(égp@g Mfctiag selstia hf%i%‘ Zahder trarid‘iﬁil d “Which *recently

dbﬁ@ﬁﬁ%ﬁa&ﬁ@lﬁhﬁ&ﬁ@%ﬁ including those Iisted herein.

stereoisomeric fornms thereof, which arc useful as

ki naseThQ rne e§ gf ’Em% gn taptﬂﬁat Sp%ié @\q i%ﬁﬁgésn&ge ﬁrohne -directed
proliferativ sor érs or |sease

c adrierthreahine rkisstethas h&ivaanticiraaberdsi 18y, dalphgsphbhgition. The
I n. anot her as ect the invention relates . to
piﬁ@@iﬁé@éwtea ddgripwicty ehugnats lnriréi%iliirgtl%rlal and osmotic stress,

c I [
carri %%b&g%kﬁﬁggngﬂhgﬁg agg]gﬂ?ﬁg$§%gu ical bnegyom?Of
eMAeBtlmnaeesarsDuhnthdﬁnesa cdrolgi thas endluttes byiatious, 1sefogms (c. g., p38a,
whi ch | i tes the effects of proliferative
dPé%?d@ﬂFldgggiseases such as those mentioned above.
Anot her aspect of the invention relates to a

phar mad &gt P& k 15%9@&6@@ rggponsible| def rpémgm]@wlatlng and activating

I C [ n t

D e 2 B Pl PR Bpsical and
uskanitalrstickse ptaietnmeatoryofytakipest mehbacsarfal Bpopudysheadiarides.
proliferative disorder or disease such as cancer.

| n anohMwet ipResily, thogrédieanifitnpleplispBorytiorhBbadseen shown
t hat |nvolve adm nistering to or contacting a subject,

atq drediate the §gqsi@ctloah OBﬂ%mleawah cypkiastsieitng ANF5IL-1, and

L SRUAROILALES) MELIGRNE 1ATEUE B SRS R Bl s
buiid asmelitieais. Fonetagtpld, OCNIPpoopRhytaxiise prodhiord primadilyesit activated
of a proliferative disorder or disease such as cancer,

at heroscl erosi s, and restenosis, or prophylaxis and/or
treatnment of an inflammtory disorder or disease.

I n anot her aspect, the inventiomrelates to uses of

t he conpounds of the 20 present invention for the
preparation of a nmedicanent for the treatnent of a
proliferative disorder or disease such as cancer.

oy o, - . a S Y
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NNN XV R/ 9 R (1) or any tautoneric or
stereoi soneric formthereof, wherein RL is sel ected
from hydrogen, -G _ol kyl,-C2_6-al kynyl, 5cycl oal kyl
and -C3_6-cycl oal kenyl; Vis selected froma bond,
-0-, -N(R11)-, -C(=X)-,-C(=X)-0-, - C(=X)-N(R11)-
-C(=X)-S-, -C(=X)-N(R11)-N(R11)-, -N(R11)-C(=X)-

- MoRbdytes Ghd>hadNfiRbggs. , Itanteesdif Rl ) urS¢Blated Vpir(bduc’nﬁn Thas been
or 2; R2 is.sel ctedfromh - al

d
gpnléﬁgﬂd as. @?KWE)?I caus%tg,\@ 9 R&/‘F e patlﬂg@{y%sisggf Q@Hgﬂatma/ arthritis.
wgﬁ%‘é&ﬁ{y‘)%ﬁ% tron” Bﬂm}@%‘c}&&%h%' ecn®idw2Nd h%ve broad

teroary or fe , together with V
t hppliwation getheate(atmetﬂn@)f ngftaanragticac hefthnirogtofyobowa dlsease multiple
tler ocyc(l1 ét Rs is selected from hydrogen,
_ &lergpiRgnd astag_ o) kenyl, -2 6- alkynyl, cycl oal kyl ,
- C16- cycl oal kenyl. and hal ogen; 15Wis selected froma
bond _ b;s alsQ d)een Mg 1Q3N(ngplylral 1nfect10nsR45up]§ ag dildp tigfuenza

: e I .
cyc o%mﬁ%&cygﬁ%gﬁﬁ{e}%% q{elﬁ%:estsel !:{%co%usi 139% f<)(ﬁ?g|v D). herpes
- kieipdexo oy otypkénﬁHSV—b)\M cyamekgaloveter @Y),; varicella-zoster virus
REYZ%PTyﬁps? cip r%{%&ﬂ%,l u%a%gggpea al k%é K(ﬂ}ﬁ;-lé)e nl}/ulnf’lan herpes virus-

- (@ VoReRahga! BEp&yaha (%I/ﬂl‘)/ +8), pseudorables and rhiriotracheitis, among

-(C i nked- heteroeyeloal -aryl, and
- hthees: oar yl ; Xis i ndependent ly selected from
=0, =S, =NEC, =N-OR's, =N-N(Rn )2, =NN(RL1)(RL2), and
—N- N( REani2grly, 1L-1 is Rbtuded bynalepetedendhocyss|andteacrdéplages, and

: aal k?(fbg} WPY%%op&y%owg[z TS9PS ALk {I%hﬁ@ fheumatoid arthritis,

' M%P%bﬂx%ﬁﬁétibn&ﬁ'b%ﬁé gdodprigm hydrogen and Rt h;
1212 is i ndependent Iy selected from-al kyl, -alkenyl,

- al kyn)&ddlt o(ﬁX ?ﬁikyljh' bee%cx PH@*@Z rﬁfl stroke y?lzléeﬁglers disease,

-heter ocyc oa et erocyc nyl, -ar
- bett@rthaitiy) ;lutiglﬁljursf, i sapkép shatdntdngiogeh@ost efbrrhatdim, psoriasis and

HP BRI e bt P oy Tapap oty hH0OBaVA 1y ™

acceptabl e salt or_ N oxi de thereof
The inhibition of the above-mentioned cytokines by inhibition of the p38

kinase can be of benefit in controlling, reducing and/or alleviating one or more of

these disease states.

Despite the progress that has been made, the search continues for low
molecular weight kinase inhibitor compounds that are useful for treating a wide
variety of diseases, including cancer, tumors and other proliferative disorders or
diseases including restenosis, angiogenesis, diabetic retinopathy, psoriasis, surgical
adhesions, macular degeneration, and atherosclerosis, or other disorders or diseases
mentioned above. Thus, a strong need exists to provide compositions,
pharmaceuticals and/or medicaments with kinase inhibitory, including anti-
proliferative activity against cells such as tumour cells. Such compositions,
pharmaceuticals and/or medicaments may possess not only such activity, but may
also exert tolerable, acceptable or diminished side effects in comparison to other

anti-proliferative agents. Furthermore, the spectrum of tumors or other diseases
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In certain enbodinents, R4 is selected from hydrogen,

-al kyl, -al kenyl, - 10al kynyl, -cycl oal kyl,
-cycl oal kenyl, -heterocycl oal kyl, -heterocycl oal kenyl
-aryl and -heteroaryl. In other enbodinents, R4 is

hal ogen. In certain enbodinents, R5 is selected from

-al kyl, -al kenyl, -al kynyl,

- eyspbatk ety | tredtfienti niehl- Retter oeypdsitadisy | pharf@ediitickled-and/or

het er ocycl oal kenyl -aryl, and -heteroaryl. In other _.

e FSEURERE s Mgk, bies)bFPfé éfeen achiEg ningeadicgish i sghy Lompositions,
Epeﬁ‘q{gggtﬂfcﬁbs nyfo%edm%nfs% hd ﬁﬂﬁ%l‘%%ﬁ 'thedl‘ﬂgﬁtldé]‘éa indication as

e pyr| .g., R27is not substitute
umslghsagd:nnt edd/py rlndeﬁnbﬂnatldm theapyai be at her connection with other

g%g%)l(e %tﬁéepfsp l‘j‘{lt d a%?t?%h g’ﬁ (Imnc%al[ﬁ{fggu%{a:l g&c’eduer'esg h’eat%geatment
I Br ity $theT tr&BhEA KR QAP e B ned RdRativien t aken
toget’her, is not C1820 al koxy or an O-linked pol yet her

cont ai fi j0gnH¢h Wee r%»rﬁn | subdtftut
certalnlgugﬁ‘9 ﬁ%lg?%%%?§a§&g§f§& {8 subdiftuted in a
abpaoxic subsdri hatve ghaldagblogically usdfnl popertpar In padtiaular, specific
sych nbod n taken together, does
; HEF SR P&ﬂéﬁ%ﬁ G?fgyrgmdl “3ps HioRnaIb g PogiEdagProllerative
UQ&H@@J Thee@SnPbuhdl I%vyéver Qt%dstmgﬁlﬁﬁly d’i’ﬁk@lﬂllﬁtaff&'ﬂ the cornpounds
gether is not a Cl13-al koxy or an"0-1inked pol yet he
thaipnésant ingditioat ween 2 and 8 carbon atons in tota
or R5 is not al kyl or al koxy-substituted alkyl. In
al t er n&¥OveBEI07 enbiatbsaen2ssubstivuted, anter?,f-disebstituted 6-aryl-

t oge r,, .does.not inclu ridyl, e.g., R2.is not
S Bt e b R itaey o g deaiy v edheroaf ik own to
t et HRE&EO RInasdsSandab HvELSmAh ka‘éﬁylt in B thddheee also US
| yet Her contal ni ng between 2 and carbon atons in

po
t 6t6a0,98br akP U§ s5,7Ab1, 9HI)kWOor01éﬁ5llé&ydlsql@®Sl §.Otdaghbstituted 2,7-
| tut

A P SR fosdving el Rbivs Rihpy7om) gigeloses

asﬁjé;ﬁﬁitéd Daffingb- (wlﬁ§m§1t)1ptyuﬂ@[d 35d ﬁhﬁalﬁw oeds eth@alinél shown to
ring, e.dg, thienyl, furan g o oxazonI

t bz didR inhibiterazelivily, Bf 021/ foses dmstibstiswed, and 8-

Rguﬂsﬁtu%eds pa l?iﬁltuh Blta.%a - rldggséj BB}&L&HBB% Qﬁése{h%? X l%hﬁwn to inhibit
razi ne, or nor

I pr@l@h lﬂﬁdmr 1ﬁ¢1’0@1dg mset SVORR/18386 aadb@t0 OBIAI)SSQHY disclose 2,4,8-

unsubstltuted carbacyclic ring, e.g., cyclopropyl, .

c{IEUBE RIS 1PYrIge e € InyHERIN-7- ?I?Fsyglagé’f% “é‘n% wﬁtybétnk@ases and
u t I u

R%re'. ‘,éhugrazﬁeJ Qﬁfe 'thféltﬁg)rltgglre;]?}%HFéfoh &dfirg%d} 07 o,kgﬁég VO 02/064594

aldisoboyal Iéifhnsubd;t[tutedn ayet SGUbﬂfeltuteahb@dllrrmﬁs(amﬁﬁ),(bw)-pyridopﬁ-

al k al. k el g )
b cp oy i ¢S ve RknBareRe b areghong tpghiit protein
submtdst Wehifg pgasvmtosf/wze% ?erlmcfsbmzL(pyﬁdmxﬁb&Mh@ pyrido[2,3-
pyra2|nyl pyrimdyl, or pyridazyl. tain
edi:nydmnémt%onasdnp@mﬂs sulpssicuterd aichostiomDs 0@&@@@2&)6 that are shown

ol L PERL Ayl b G P p R onaf) indogEnETEPnES et

ngmd[a SMbyrimatie 7e0eb teidnallyl ubstituiti @ foditions 2, 4 anXiod5), that
a, and X3a are. in each instance independently

sarcedopd torhsinhpipsgdCdyapestythat stopedsichyity [n a@lﬂC@@mlc stroke

k 0 X
2 BB W e a0 B Ao R ATR) ¥P S tpinehygellffgophenyi
NRS!'i dSPRGad | pNitn o2 Rame tIGOANRBaROao idiibit BEOAODMh4LR6a) ;
wWth the proviso that at |east one of Xia, X2a, and
X3a nust be hydrogen; na = 0-2; fea is, in each
i nstance, independently, hydrogen, hal ogen, Cl-C6
al kyl, Cl- C6 hal oal kyl, C1-C6 hydroxyal kyl, or C3-C7
cycl oal kyl ; R2a and R4a arx independently
sel ected from hydrogen, hal ogen, Cl-Cs al kyl, C3-C7
cycl oal kyl, C1-C8 al koxy, Cl1-C8 al koxyal kyl, Cl-Cs
hanaIkyI Q Cs 5 hydroxyalkyl C2-Cs alkenyl C2-C8
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25 ring nenbers, up to four of which ring nmenbers are
optional |y heteroatons independently selected from

oxygen, sul fur, and nitrogen, provided, however, that
there is at | east one carbon atomin the carbocyclic

ring and that if there are two or nore ring oxygen

atons, the ring oxygen atons arc not adjacent to one

anot heiln patievlet, PCThgubtiastmcycl 0310@12!36pﬂis'cibses 2-(pyrid-2-yl)amino-

unsubstituted or substituted with o or_three
39@?&1 <IJ |Ingapisidney sefett ed 2f(pm¢‘f ﬁa}ﬂlﬁ&%) dihydropyyidol2,3-
h EQ%M k I y

alﬁﬂjr Xy cgllrnb%hryl/ > @gﬁ ?% Eolrttlil/tlg%{ P% ar5b g n@IIdé% 8;% oaS potent and
an¢logaickyhibitors mffﬂdﬂiedf etk §), Nld‘lyﬂnpmgsa@emamwh compounds to

trifl | al k ' d | k

v SRRt ookl 7 O PRe B Bop EanLRetThgpTT07a1
Cithe %ﬁﬁ’&lc WMaBEsH S trubtikd hl‘délb%cﬁfdaélﬁlme@nﬂ WO 03/062236 includes,
triethyl ammoni ump 5ma = O- 4a and one of

XREongep wth@trmilgg%ma;bsﬁwﬁmsaﬁt the ontmgeo Inj payitond.ad rgengyically
§ to g 1’31% lthet oat %‘Im% 0(;(n,olent ly selected from
0 fﬁ R %ﬁ? P ogén *and optlonally

substituyuted b .to 4 depen | ec
£ rom hii gt ﬁyﬁtcateg%n RSB ST AEGE, o 2RSS Damino-
| 92@&0[@'3kdﬁ$yrlmﬁiulﬁ7xdﬁ‘é§r B@nbes ﬁbk%k&ﬁ’deb‘f&y |alko§e§)a§u|6¥t|1tu&1ts in
I"ar no, am no al am noal carbon yl

uppotiet &yf thetpiifio (2ot d}wrlhydllaﬂkgrte core.
trifluoronethylal kyl am noal kyl, am no, nono- or
di al kyl am no, N hydroxyacetam do, aryl, heteroaryl,
carboxyal kyl, nitrile, NR7aSO2R8a, C(0)NR7al28a,
NBuamhAhvRFahe Givehlibda, C(0) NR7aS02R8a,
(CH2).S(0)"ak7a, (CH2).-heteroaryl,
0( CH2) whpiwerifadnydd a 16k £ Chibshiéd égﬂdop 3- d] 1rnidin-7-ones that
1501(%2) X(0)0117a, (CH2)1S02N1l7a

udgs Crongeouark obhyt exhibit sREwisEd prrtmd elpelndlélﬁt petivity as

1n 1b1 OI%S ?ggcyc (P:E y? ﬁelinéa%g g8, g%ﬁhAQ{z FI% Bcﬁfflfa %Qg,l and anti-

hpfcﬁtf@awé ,act@ﬁt}h epeinar yélRl kydh, aortuioar asidk. RGS\ucthamvatives of
attached to the sanme nitrogen atom taken together
wPyHdaid, 3t¢]éyrﬁmt¢1%r@’ EHICE rappdcc emsytuakte tydlevelaperpw it pifective
t I
R LORY SRk R RAM B AERaIRioh R oITFHE Bidltration
mmmﬁuhehm&matnﬂhmnmﬂmgemﬁmmﬂky sel ected from oxygen,
sul fur, S(0), S(0)2, and nitrogen, provided, however,
that tl@enpousdsadf the gsésconNvemidaose apeditic lﬂleﬁbeﬁlves of pyrido[2 3-
heteroc clicring and that if there _are two or
5 ehont o¥fs disepsce jipgerexyydatadt betgwarla fﬁ@%ogzsto certain
t
g%ﬁp ot R RIS 1o MR PR, L SEBRABIA G o prosn
t hrveeu@r etepsiitabld epe hdenrt |pyb-€lﬁi1&ﬂt®d:hhf(ﬂl’n‘d3airdg end development

d d I I al k
r 09‘% éb%grﬁé&%glogyar é’ﬁlfl%\él}ﬁélﬁ 159 A,?{ﬂ qiﬁ‘égﬁlﬁ@dlng cancer,
aiﬂd“ffé}ht’iyé de%@l&%ekxhﬁ%ﬁa% anHrottlélu gfsef'&%l;g]ﬁhd diseases. The

trlfluoronethy al kyl, trifluoromethylal kyl am noal kyl
apiesgyt mivemtidne pravides- efdecti8© diherakigh aamidn therapeutics for particularly

cetam do, aryl, heteroaryl, carhoxyal kyl . .
N B AR P esnritiocr S ep s ERDRMAEN Hetuding those
AiNR&BO2Rsa, (CH2) . S(0), "R7a,
(CH2). - heteroaryl, O(CH2) ma- het eroaryl , (CH2) maC( 0) NR7a
ea, 0( Gg)asfdPh?P 'ﬁ?@mv@ﬁ‘tqjon( %éé&ngBZ?l ?do&% 3- d%gyrlmﬁglﬁ 7-ones
and R8a arc, independently, hydrogen;
Chaisg al ktewytlre regregdital ky rfgtmular()l pﬂekqﬂte;d byloWoa)lr Kgitpmeric or
het erocycl oal kyl, aryl, heteroaryl, or
het er oaryl al kyl; 5or R7a and R8a, when attached
to the sane nitrogen atom takerbtogether with the
nitrogen to which they are attached, nmay forma
heterocyclic ring containing from3-8 ring nenbers, up
to four of mhlch nenbers are optlonally heteroatons

o o
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The term "al kyl" refers to straight- or branched-chain
saturated hydrocarbon groups having from1l to about 20
carbon atons, including groups having from1l to 5

about 7 carbon atons. In certain enbodi nents, alkyl
substituents may be | ower al kyl substituents. The term

"l oner alkyl" refers to al kyl groups having from1l to

6 stesobomesic doBns tickof,witiel tagd nscutbediinmntishibit@mahd ttousduseful
carbon atons. Exanples of al kyl groups include, but

af rEeting ni’foé]éer%"e ﬁ‘PFQFrS &X hyiﬂseaﬁ?sp%w as Suﬁ’i‘oﬁ?l cancet,

aﬁ’i@{o\é&leroﬁ sbéﬁcﬁ/tlesteﬁos%uﬁﬂﬁb pmegNt Yyl , s-pent yl and

hexy 10The term"a eny refers to groups haV|ng 2

to abo ro r f

car bonﬂ]ci: élr% th%fab 019 gt ahQ ”ﬁv%}l‘é\% Fel esa%o p\?ﬁﬁ‘{ac@ﬂt (ha? CO%%SI‘[IOHS
bﬁmdmlm@g/ pbﬁn&bagicellﬂa acudptable dlhmehﬂw ekc@@mb(brecahmdmd alhénount,

term"al k herein refers to groups_ havin

abfiit 290 a%@ﬁlcalﬂ}bﬁﬁ cctifrerapintapl Seds kingpe ngblfqﬁee g, which
c
b%{r]lgg&%%s E%eﬁg&%%rblzfgﬁtﬁé 'd%rb?dfeﬁcélﬁdelsre‘ﬁ%s sﬁrl?gg;_%lﬁse mentioned
bebads. Exanpl es of al kenyl groups include ethenyl,
1- propenyl, 2-propenyl, 1- butenyl, 2-butenyl,
3- but erAylbtheQ ergp&dﬁybf lheprlﬁmimysh reIat@ttblydt Iﬁrann@c&aﬁeydl package,
and the Ilke npl es of al kynyl groups inc
efsjusiing sup @haawwtwahcwwym andawat%loflwﬁlwh %w%}@ dhpt said
bEPﬁgﬁgzwt%M%& ity A8 ERSR: A PELRLDt 87 SRR, suflring
s yistreaprofigatevesdisdrderiongiskas soelt weencd. and about 12
carbon atons, but no heteroatom and where such ring
I's ful lyasalidiragpeee thaddcitim teRrdnto eyehoas ke ipslolvd &lministering
intended tqg refer to a r|ng bei ng part of any stable
n%@éy%qnﬁ?’@tlég HENYIESiela eclbydttEc, wHe OESEyBhH 2P| pigapigy with a
b
AR B U RRA b P Ak Aol impition disclgspd, heren.
uffhasteumatﬁledb (dxhitdegbal mcti myg 12bitedaroy Immgﬂyla)msngl)d/or treatment of a
Ies of. c cloalk | s include, but, arc not
t Bro e 1¥)ﬁ‘pfi](§ T 0E§1 %SBLHJW as éﬁ%qe&pgmrwclereya ?5{5235&7 cnosis, or
C}Sf‘dpﬁ?ﬁf?fsbéhd/o@%ﬂﬁ{éh%f anq}iﬂ!nﬁﬁﬁ’é disBidey & @gdaky! s,
|nc udlng bi cycl ooct anes such 2. 2. 2]b|cyclooctane
or AY
(4.5 O] b ASAah o B 5%?%3%@%%2@2%2@”“‘% CGgpounds of the
[pﬁﬁmﬂmeay&moﬁﬁc&mepﬁﬁamamnnﬁ a anedigrniant cfonpbeinctatment of a
Eﬁ Ies of c cl enyl s include, but are not
| PrAlf Aty odis 9 1% %wch&s @YF-ohexenyl . For the
sake of clarity, if a substituent is a polycyclic ring
syst emhgnotes aincsle dha BFation aelaich trisey Phdhs §013p1>%1§t0f the
I atur h | t
P Bl Rk B oo d B0 BYGTpRURBIE B 08! ot of an
vnﬁhhhﬂmanuhﬁﬁé@wnaM£aalIy unsaturated ring, and as
"cycloal kyl", if substitution occurs via a filly

sat ur aedthet R@pecd Tdtethk emiention) relates W eetHs@d of Rynthesizing the
conbination wth a group as defined herein,

i feEpRIEYS phthequesent i8vemiony aulfe iefe %@Snfoaﬁwscomowds
present in the respective group, excluding '

subst i AgeordinglFdhe pxeaenslieyerttion nrevides' Gmpounldk yaving a structure
refers t al k o havi ng bet ween one carbon
a{%ﬁ?%ngbygh%%¥ﬁ ﬁg?%%ﬁ )and six carbon atons (e.g.

n- hexyl); the term " C3_6-cycl oal kyl " includes

cyanocycl ohexane, which is a 10 substituted
C6-cycl oal kyl, not a Crcycl oal kyl, because the

substituent is not inherently a cycloal kyl . As
used herein, the terns "heterocycl oal kyl" and
"het erocycl oal kenyl ", are intended to refer to a ring

bei ng part of any stable nonocyclic or polycyclic ring
system where such ring has between 3 and about 12
atons, and where such ring 15 consists of carbon
atons and at | east one heteroaton] partlcularly at

oy I o - o
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10 nunber of N, S and O atons in the heteroaryl is
between 1 and about 4. In certain enbodi nents, the
total nunber of S and O atonms in the aromatic
heteroaryl is not nore than 1. In certain enbodi nents,
a nitrogen in the heterocycle may be quaternized or
oxi di zed to an N-oxide. Heteroaryl noieties my
contain 3 to about 12 nenbers p@? ring. Exanples of
het eroaryls include, but arc not| linmted, to, 1H 15

i ndazol yl, 2Hpyrro lyl, y Vvﬂﬁ%-qulnoI|Z|nyI
6H 1, 2,5-thi adi azinyl, a
benzi m dazol yl, benpZ fur ,
benzot hi enyl, benzoxazé | W, bEnztKi azolyl, bend
iazolyl , benzi so xa I yl, benpzisothiazolyl,
benzi m dazal onyl, casbazolyl, 4attgarbazolyl,

P- car bol i nyl , chron%nyl, chromenyl, cinnolinyl, 2H 6H

di t hi azi nyl, furanyl, furazanyl, im dazolyl,
1H i ndazol yl, 20 indolizinyl ) ndol yl,
i sobenzofuranyl, isochromanyl, isoindazolyl,

I soi ndet hmyytautoh&eic e StedoisohOid doradthe Rk, whessih hi azol yl

i soxazol yl', naphthyridinyl, oxadiazolyl, 1,2, 3-

oxadi apoljy keleclec%énp%ﬁﬂb?&qotal calkd, 2@%@%@2@4 Yhikynyl, -Cs.6-
1, 3, 4- oxadi azol yl, oxazolidinyl, ~oxazol yl

oxecledlkdiang -Gertydlatilegnyl; phenant hri di nyl

phenant hrol i nyl, phenazi nyl, phenoth|a2|n

phenoxat i sabydted ﬁbanemmm'dmﬂ) DR Hal a@i=r,, -S(0)u-, -C(=X)-O-, -

S A L Y e

PY{ERARYR!)-PYEd FR'HW 02 ﬁywﬁ%cm agphe, _

pyri doi m dazol e, pyri i azol e, pyridinyl, pyridyl,
oxopyr ipdy{ r ) Zo ) )
qui nol ;Rny s''s e{cﬁédﬂ}ﬁ%@f‘%@ o%%ﬁ gé&li}’;hoxﬂ]\ééﬂﬁ 'aﬂ&%{yl cycloalkyl,
guydierdkéngi, nhétprocwl@aikylnyﬂlcterﬁbyc]gaﬂke&-yt haral:iamjz+h’e:§droaryl;
1,2,3-thiadiazolyl, 1,2, 4-thiadiazolyl,

1, 2, 5- bhiradinaZ0], ydgethkr Ividr Vharaidindzttryden dthinahtnaenytached to,
thiazolyl, 30 thienyl, thienothiazolyl,

t FTEhDBSLEPEYSIE:, t hi enoi ni dazol yl, triazinyl,

1 2,3-triazolyl, 1,2, 4-triazolyl, 1,2,5- trlazolyl

1, 3, 4- Rrulsazedtgwd frpmy h}&iz@geyu -Cxahvhefyb-alkengt efredlkynyl, -Cs.-

et cl es |n t are not limted to,
pyyﬁ%ﬁﬁl'(? %aﬁﬁnwiméhaOgeﬁyrrolyl pyrazol yl ,

L%Sif%wiec{‘%%w Serlror s sfhpdael V1.

oxi ndol yI', benzoxazolinyl, or is

ati noyl

subst i Rut &d S¢lerted ofemy M@@Fn,mhg@g%crﬂla@d Hepre kYL -
h yl_ d _
R TBIEY e RO LIR GPEL RPN A PO ShIT vl o
hétteroacyicl oal kyl s (provi ded, in each case, that such
fused systemis linked as a substituents via the
ar omat RS iRDseddcyedc ﬁ@hﬁih@ﬂf@gemt dﬂq&st-alﬁﬁ@lhehlep@yﬂt 069010a1ky1 -

I's or at her heteroary al keny
apk%}%aﬁ kenyly oColitheghetespeycalivdhy1(C- 1H%<€%ﬁ16£emyelaﬁhkﬁwl)

hel £rp &85 gl kenyl, aryl and heteroaryl groups as well
as an&ganfg6ther substructure 10 conprising at |east

one hy tyre pt_i 1ky 1y _
subst | ug%ddlg @de%ﬁ? Sag‘“ﬁ%&r i(:‘erglgshut)tg’t |ﬁ%§r§ S. N ubst it Ei(R )2 =N-
i$«RH9@ﬂ@§du££buNmRngte that one or nore hydrogens on

the atomor group indicated in the expression using
"substituted” is replaced with a selection fromthe

i ndi cated group(s), provided that the indicated atom s
normal val ency, or that of the appropriate atom of the
group that is 15 substituted, is not exceeded, and

that the substitution results i a stable conpound.

The term "optionally substituted” is intended to nean

that a given conpound, or substructure of a conpound,

|s elther unsubstitutcd ~or substltuted as deflned

______ o o o 1 . " . I L
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The term "aroyl" refers to a group represented by the
general fornmula - C(=0)-aryl. 15The terns "am de" and
"am do" are art-recogni zed as an am no-substituted
carbonyl and includes a noiety that can be represented

by the general fornmula - C(=0)NR2. Preferred
enbodi nents of the amde will not include imdes which

may beRUhstiadpendchile sekcred "fadnk ok yalkyar ¥, @x¥keny e f-€5 s-atkgnyl, -
an aIkyI/ ryl group haV|ng an oxygen 20 attached

Ressye Oag%%WéSQﬁﬁﬁW?Wﬂ dMkoxy groups include met hoxy,

ethoxy Propoxy, tert-butoxy and the |ike, and a

repres Bnt létllild‘ﬁ@elﬁ’fewlb)‘é@le@}ﬁ%ﬁﬁml hydpesnerg R the term

"1 ower alkoxy refers to a | ower al kyl group attached
to an Bxylgendfmemdﬁntly selectetHfeorn ealiryl, pdkgmtlherlRynydf-sysloalkyl, -

58?5%3\):)@6 Sy EhE b ud lgﬁoﬁﬁgfﬂ% / elélgﬂtr P {]ﬂfr?%% :
is - . 25T .
erers&tole“PQ?B?Ig_eg@}ﬁﬁ?}P‘&ed %P@:Ri’ Hegn 8@18\ ngsta °

ituents. hggns q;ere0|soner and "tautomer"

as used’PREIERD R\ nE aafl R paey oplienadly be subssiiedi ¢ and
tautonmeric fornms of the conpounds of the present

i nvent poany Maemeaccutieal yoiepeniside salf ot Nexpicdberpef.

i nvention contain one or nore chiral centers, 30al

possi blite cenaintanddihentarkl @i sdtoedetomr hydrbpmysaliyl -alkenyl, —

| Avidle Sayqiogtiogy opatolieRsl theleBugtr L S thEiRlebRl ot

CQﬂPﬂMﬁgﬁa lSﬁkﬁﬂ%%nﬁhﬁnﬁ&@ﬁﬁﬁh@Mﬂ&%mthe sane atom ¢
nunber but “di fferent mass nunbers y way of genera

exanpl ¢, apda i S QK gatgn Rati Qe tbéqi&lpeélkgf nglgqgegu(ynyl ;
i ncl ude trltlun1an euterium sotopes of ‘carb
i ngdlordeyl12C Sapdodléényl, (Ghﬁketdehmf’ommlazﬁhyh)t e", -@Slinked-

used herei refers t n u an rod .t e
rrﬁ?%%wlgﬂ?mylbya T g aﬁ@yﬁoaﬂﬁ ifb%@gr 8‘]“? nis Bgdrogen-
used herein, refers to the various

phyS| c&Udﬁbml@ameﬁélﬁeWMJ&ﬁ%ﬁm\é& ogihen| taken éqgethigs does not
r f

(RGBS R ARl BRLEFH g2 i coran
16&1¢steﬁ1’n5pdinwm -SAR Trebes no*tdmvhudu@brmdgdabjgenk mrnch sobstituted or
t her The term"1C50", as used herein, refers
t §o ﬁgéﬁ?ﬂﬁpﬁﬁhs at which a measurabl e activity,
phenotype or response, for exanple growth or
prol i firr dithsy C@ﬁa@epm odimentsasORimyhcaelaken togsther, is not Cis-

i Qﬁ% %to? QH l?y Il)’dlgﬂ)ervc%lnﬁ?rﬁ V% @Qtv&g@n Qsa{n' Eeﬁrgm{ reit%msaiﬂ total.
appropri ate dose- ponse cur for exanpl e by eye

byn ustaigsiependodinadngs, Rdismet hkyl b slkoxgsubstistal alls3t11 cal
software. More accurately, 1050 val ues may be

det er nimefbrél phrigulaofuchi eI ags, eVsRORvianahysi gether, does not
As used herein, an )'individual" neans a multi-cellular

oirgamewdf?oyl &:¢arfp] i nahS@ﬁﬁltmaﬂd R bsgtwedaytifaf-yL and -O-R’,
I PHI
BHRG SBToLSpor, 1 IR PO TR P i
abewredn Agntl 6 cartmtdmds ROotaadr Ritik horzaesymaumymnbmuted alkyl.
sent invention. For

d f th
OO STy nS R GEnL LIPTLLEN FOT XA S v e
gggrlt idyl, Q%r €95 nGOYDstitafldSor &{é{l@s@ﬁ;té’d 9§Pld}na5,1§d % 1@ B8En taken

rie ovi ne, equi ne, canlne feline, rodent
mtorgether,sp @of e;'Cl@atﬂkobe ansed)- hnked polyethﬁscmfadlngdaeewen Zaand 8

"proliferative disord | t i g
BBt BB K 0EBEE Tt GG RSk e ol 275

ceIIuIar grow h, differentiation, or proliferation

process. As used herein, a 'cellular growth,
differentiation or proliferation process" is a process
by which a cell increases in nurfber, size or content,

by which a cell devel ops a specialized set of
characteristics which differ fromthat of other cells,
or 30by mhlch a ceII noves closer to or further fron1a

. o, . e - o,
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25 vinblastinc, vincristinc, vinorel binc,

procar bazi nc, asparagi nase, pegaspargase, octreotide,
estranusti ne, and hydroxyurea. Said termnms al so

i nclude, but are not limted to, non-small nolecule

t herapeutics, such as antibodies, e.g., 1D09C3 and

ot her anti-HLA-DR anti bodi es as described in WO

01/ 87387 camin WHLOAARTAB3R? iRk bubsdtut@bord@sabstiedd ipherdyBring. In

tents 5,736, 13 5,776,456, 5,843,437, 4 b225
Sot @291% Ofbﬁ’@mszﬁ%ﬁt? YPehifHIse0r unihsEiesh- "@%’e@ﬁwgﬂeteroaryl ring,
2
% 90 L3055, A QT 1 1 e ot

I\/kzmbbdm@ntsZRﬁwysl a fiBivARTedras)spbdbXe @ h&prdelucthocla@ e g plpendlne

hoCl DE, ABX- 7- 1A, Trastu r.ce
CRPRRRRSMAS) TORHP BY G ! BASK SRSAUEREN ¢ b It ubvtituted or
Pahdub3itirE L@HaL iR G, o cl@%pﬁ%@@ent?ﬁ%ﬁ@&@l%@l In yet
(Avastin CO, tO i turomab ( Bexxar
t pthee cavodizens, |Pn i€)a) submieed qrmrwubs%mte@@@cyl group, e g., aralkyl,

(Egtembota@ ghcsﬁfa g gkyﬁgkc)xpalg%g 900&555'&?%% 8r1180(|1_l ments, R” is acyl,

%%P&'ﬂtﬁ@(*@)r alde R C (@Y, ioR yﬁoalkﬁlﬂfgﬁ@mtlﬁ,ceﬁ@lﬁj dnttid@Sents, R” is
derivatives and nodifications thereof, or other
eéuiSWF@fﬁ@d Bnyssbstivieg \d-pyiidyip doverlybr putsEing. z @grimidyl, or
pég@ and proteins or peptides, e.g., those

Cri ed in Trends in Blotechnology (2003) 21(12),

6-562. " d
b "an T nFrihm e oyt Glns 6B huah e RiHELRR 4f < 206 o226

d(lﬁ@(ﬁﬁ&fateﬂhafl reRrdhdt SReci), eagDC@E@R)@écﬁds husdraélmm)hﬁdsy or as
processes. This includes, but is not limted to,

drepeessetsd by thil swerdfamalcVIdsraetdwdedi s, i ncl udi ng but
not limted to rheumatoid arthritis,

spondyl oart hr opat hi es, gouty arthr Rﬂﬂ' S,
osteoartlu-itis, systemc |upus er thenatosus and
juvenile arthrltls osteoa&@ outRFarthritis
and ot her arthrltlc condi ti hary di sorders or
15 lung inflammtion, incl dLng \Jespiratory

di stress syndrome, pul ppQary ast hma,
silicosis, and chronic pg§l nonary igflamuatory di sease;
viral and bacteri al 1%; i ons, inRPudi ng sepsis,

septi c shock, graz*ﬂe psis, malaria,
meningitis, cache a to infection or

mal i gnancy, cachexia s gLy to acquired i mune
defici ency syndrome (RJDS) AIDS, ARC (AIDS 20 rel ated
conpl ex), pneunonia, and herpes virus; bone resorption
di seases, such as osteoporos{¥l) endot oxi c shock, toxic
shock syndrone, reperfusion injury, autoinmune disease
i ncl udiyngregt-aft vs. host reaction and all ograft

rej ections, cardiovascul ar di seases incl uding

at her ox¢d 82205 x>t -QnRA& astaﬁmgeégeh&&m@%reheﬁ%n&l hfdrogen,
and cardi'ac reperfusion injury, renal reperfusion

i hplogsn, TiirQealkyl %ﬁéWﬂSCnéphmomyscl deﬂwywlgylaQN NO,,

RS VRGN S O T AR
eSVLRRIMRID SIS PQ@b(@Rsa sBRM;NeitiatiRdye0Re |t1§dt%'ﬂ$ea§u6ﬂb X", Xz"

psoriasis, eczemm, burns, dermatitis, keloid

f ancht | Tonst bamaidrogem: ti ssue formation gastrointestinal
conditions such as inflamuatory bowel disease, Crohn's
di sease,=@axtritis, irritable bowel syndrome and

ul cerative colitis; 30 ophthal mc di seases, such as
retinitis, retinopathies, uveitis, ocular photophobi a,
and of acute injury to the eye tissue; angi ogenesis,

i ncl udi ng neopl asi a; netastasis; ophthal nol ogi ca

condi tions such as corneal graftlOrejection, ocul ar
neovascul ari zation, retinal neovascul ari zation

i ncl udi ng neovascul ari zation followi ng injury or
infection dlabetlc retlnopathy, retrolental

o o - T L
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The term "prodrug” includes any coval ently bonded

carriers that rel ease an active parent drug of the

present invention in vivo when such prodrug is

adm nistered to an animal. Since prodrugs arc known to
enhance nunerous desirable qualities of

phar maceuticals (e.g., solubility, bioavailability,

manuf a&tuisi igeachrianaper indejpdndenthc dghyirgem, dglogeh cC)-Cs tabkgl, C)-
compounds of the present invention may be delivered 5

i Er@al@a&aib Gidfrorydppyatiyer Crdr Wﬁ@ﬁ%ﬁ%e, may be

bi oavai | abl e py oral adm nistration even when the

par ent Rdrang RS apomdepmmdently seteciddisam thydipgemthabngensCi-Cs alkyl,

' d over r f~t nt I

R0 e, PGPS e, IRUPRERLLYCE RS, .

c aprosydlkyn<,anhikemilng,thealkamg, nRringdriigs, OR™ R, NR*R™,

ONGOE "B Y e LR CHE D SRBa R iR TR COthy (4HRER “GhetOIR™

ﬁgr(])izﬁﬁgidd)ﬁﬁﬁak@f‘_sc(@f)ﬁ@sﬁgk@d NIEFSH | @%dn)p@}w'*‘(gﬁ“, S(0)wR5™,
pulation or’in vivo, to the parent’ ¢ oun

PSOINBGR ", nBIQMGREWARSHIN dECRITR P lagP (BN €R AN ORAY.L HERGR® ) ma-aryl,

wher ei.p. a ,hydroxy, am no,., ul f.nydryl gro .S, am Sa
bgﬁéegﬁﬁf ﬁ?oﬂVKUP thatfrgﬁgﬁmﬁig’prodnig %?FéiéCHﬁmﬁgR ;
PNESQNO)TEent, R Sn@dORMEERET]E)RO, & Marmal i an

subject, it cleaves to forma free hydroxyl, free

am no, por @a f Y. T ' 2l I

o 1opRoqii T, By MR cEbOURic | ASRPEbAMRIL 37 AR ritinbers
apetfatlly S-orimgtmsmiamg upenZoat & wkich vat bptematy balreghald with a

and am ne.functjonal groups in the c ounds. of the .
D PEISBHOM (RAEREIGSRUY Sclfcted o PaYSy- SRR MRS g evhercin
afR derdoyatid ¥eap @ uREhstiBted 0 38bdHAEd ¥ith&ne, two, or three groups
adm ni stfati 6n undergo conversion or netabolismto the

pdspaideilc atlegted dtdny dabgerni lesiradtye hydroxgalsylomitmiyy lpeer C,-Cs
z ﬁ%g/f, g 0%/%? §g1 - gﬁ%}kq‘rﬂ%’n pr%g(ixgllc%ri)loﬁ%g/ naﬂ)lécheargoonyl, alkylcarbonylamino,
e BayTRHGR F M8 eh By AN LG rd Y e dtdlBi d6 O hscthyl alky G @ino, and
be oxidized, reduced, am nated, .dean nated

hyemexsil diabieylangiapy 6By GOITR Ry d rasidy QL JeHEDPR e provided,

on¥per LR B 3r8Y opg SHBh Rl M FbSrtsing et i

adticrd/ Sre@ORO Wte ring @Xy gEDatgms Nhe il Wy faListo s lagNhdtfadfacent to
literature devoted to prodrugs in 25 general, the

f SPeHARG: exanpl es arc cited: Gangwar et al.

"Prodrug, nolecul ar structure and percutaneous

del i very’s O.0pd\NR Bi WA mNRPrRopWV . mrédk Us; Anal ogs,

[ Synp.] Meeting Date 1976, 409-21. (1977); Nathwan

and W&, is' @ni%i NR'hs N@)Rr riSRI'RF&V, e@Oof @BHHma-heteroaryl,
cly nical ar, ema and therapeutic,.use", Drugs.

OGS hesoh ™ 165 &P AT BRA HisaRen S Bige faam 37
Ofringnﬁlbﬁ‘l@&@,elh a@ERSE" of AdNch PdIm3thbelsehieV 8ptonRBY - heteroatoms
19(2): 241-273 (1996); Stella et al., "Prodrugs. Do

t Helgpeniontln gelasted dos pryssni pile) agst a@norgelemr,owaﬁchd@wever, that
Zﬂfe?é is a‘% Eféa_s‘z gn% ga% 5r) atpﬁ% tﬁé %Jbbcy Eg\ﬁ%l Oﬁf(‘{Etﬂét ift ﬁl%re are two or
optimzation o anti - nucfeosrde an§|ogs and

PEREE WS : oxfged @ionBWwiaf rihf ek gaehtoms aire pbaadiacak @gyne another,
structure-activity relationships a

pRALTRHE DI CHEORYEic eraeR,1s unsyRptified Qrgggbstﬁ@tﬁ.d vgidy quezfwo, or three
1375 : i
L4t indc 930 S0y TSR RTINS S

Diovesi elkpxy, ClakpkesardgnyDe alkgtradfonkY, oelkulgstbonylamino, aminoalkyl,
Bi oreversi bl e derivatives for various 5 functional

groups and chem cal entities (Hans Bundgaard);

Bundgaard et al. hit. J. of Pharmaceutics 22 (1984) 45

- 56 (Elsevier); Bundgaarcl et al. Int. J. of

Phar maceutics 29 (1986) 19 - 28 (El sevier); Bundgaard

et al. J. Med. Chem 32 (1989) 2503 - 2507 Chem

Abstracts 93, 137935y (Buntgaard et al.); Chem

Al a oy ~ - A PNESN AN
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20 one or nore hydrogen atons in any one of R2, R4,

R5, Rth, and Rl12 are independently substituted with
substituents R7, with R7 being independently taken
fromR6, wherein one or nore hydrogens of R6 are
substituted by substituents independently taken from

the list of: Y-Rl 4 and R15. One aspect of

t bréfhiorvethiy o Nhelakescctamide,C oifpoundeth@uikgl @msbr uad uheno or
25 represented by fornmula (1) or any tautomeric or
stfedeBferi c form thereof, vvherei n Rl is hydrogen,

and wherein R2, R3, R4, Rs, W and X are as defined
above. W' is an Apigphwsiccipdplem tﬂe gmaeD icavesiticont chlogdesbromide,
t v cture represented by
%fﬁwl?&[z?%% gn(bﬁllelt rﬁ?gﬁéﬁ c or stereoisoneric form
thereof \%;greln V|s a bond. In certain

enbodi msnt R2 is selected from awl and - heteroaryl,

substituyfed wt Lo 5 substltuents R8,

wher ei Rl &4 Qe qgagp@ﬁzdearﬂdl)% SRR AN ARG B P hing up to
aﬂgeé’\ﬁﬁetreﬁda{bnllsz ;ndeﬁ%\deﬁ‘)t‘fy sHRete VR AR xS @, Quftsr, A8k Iﬂﬁggen and
above. n certalin enbodi ments, R2 i's - phenyl

s optsaniatlyt sdbstruteld b:n elpstsubét goupntindRPendenBy pesdictddofrot drlogen,

ﬁ%s%ramfma@oxy&%y RRefeRabhbt sy ok Gl bPhiyL. aktcarbonyl

Vklino, armnoalkyl aminoalkylcarbd8gt NH2 trififtomethyl,
I\I- i nked- het erocyc| oal kyl . In certain alternative

eﬁ%mrqamﬁhg a 14518 i stridlabeasnathylalkplemiresilesf.oar ytnino, CNmped  or

h I or | fl | cer .
IarLﬂ%%}mn 5, oxyacntgmg({node at"il}ry 21% eéé:a?% ctaﬁ)r%xyal@sl, nitrile,

( SHZISILRRE, | i m](e()iNRéaRé”r ocm7t@d(j§RFa an@(O)OR7a C(O)NR7aSO R*,
2 CH2)-hetergaryl with n selected fro

m O,
CgZ)er{QI)I@I]&I n Hﬁb@é@tﬁ@ﬁ’t’}’é %@Hz)unhéeteroaryl (CHz)maC(O)NR“RSa
8a S 7af
Nd(tﬁlkof , g zﬁg Rﬂign %:dl gq ﬁﬂ ;g(rjn azeti di ne,

andth 3 l.is selectedfrompyrrolc pyrazol e
and trlﬁazol%I edslaik%(gru cul ar such enbodi nents, the

Subdt Bt Ei“dfget FASENEE R e CETHRAEEA em, o

p@ﬂ(&hﬂ“ﬁt@f[al 10ABA, ShetdRodyR1081KIN, adyl, heteroarﬁll,%r GelekayRlkyl; or

enbodi nent s, is -phenyl “substituted wt

i Nposi Rs0 Gai r

enbodi Renty I&hw% g RGOS AMloeet, IS (ogether with
péretritogearto sthath ‘!hﬁjo ot ateolicsl, fdRB 4 sctemdapie mnhgrdoh‘ytlmng from 3-8

?gllng Crtnglglh{:rg,? Al O ouirl qja yvﬂ%%) rn_er% %}@.Mc_gl olc):tl}lona al £ %]placed with
( ﬁﬁ&)ollﬂehﬂ' 1&16&]5%%@61{181 ﬂ&%ﬂcﬂr&ﬁuﬁ%fée@@glfur S(O)i S(O)z, and Iiltl‘ogen

-heteroaryl wth n sel ed fro
pr®1dqdnh¢\u@16ngh@ﬁmj@| it deast ome(rarb(meatom in the heterocychc ring and

N-Iln#dhete cl oal k |ssea§ d[ ; ;

bR A FreBRERF a3y bRyt SR aveen aioms ar no

aa jaédh€ toheher aiher, mtheiah et ehbtédoeyalRY kfdlpC is nmswsah@ed or
triazolc. In particular such enbodi nents,

ertutw itk @R, H0eplodies GEIUDY | Indgpengatlyy @f‘é@cwd ifr§rn halogen,
2
pa?@fog%ﬂuﬁﬁ e)Rn}é})k&ﬂ rre\r?jt%E%H&?tb&] Fgfrk%i(?’ iﬁlﬁéé ugﬁ) ngyl’ alkylcarbonyl,

eaﬂxgtﬂ:iaﬂaanylsnmtwr e Rtinsallayl; aminoalkylcarbonyl, trifluoromethyl,
)11- N—I d-h teroc aIkyI l ected from.

ngﬂi\r%?mﬁw ﬁwa@ie h séiamnah@vl y 48 t PTHee gmpYo- or
1 st c e S; 8a
.s*%&kq%%?ﬁ“?u%‘aﬁ”%@%%cs%“‘éOU *“?.1 e RS O.R™
e AHOMRERL's WRIGORR™ s C(PIRRY) . cnamﬁﬁsam%zsL(aﬂz)maS(O)na ",
enbodi nents, R2 is -phenyl 30substituted with two
substituents R8 in position 3 and 4 (i.e., in nmeta and
para positions). In certain such2enbodi nents, R8 in
position 4 (i.e. in para position) is a

-(CH2) 11- N-l'i nked- het er ocycl oal kyl selected from
nDrphollnyI and plpera2|nyl optionally substituted by

. ..
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In certain enbodinents, R4 is selected from-aryl and
-heteroaryl, and is substituted with 0, 1, 2, 3, 4, or

5 substituents RO, wherein R9 is independently

selected fromR6 and R7, and wherein R, R2, R3, R5,

V, and X are as defined above. In certain

enbodi nents, R4 is -phenyl substituted with 0, 1, 2,
3(CI42)m9het5r05r§t’subst it ue(m(ﬁ{zm heteroaryl,I n cert &CH,)nC(O)NR™R™,

enbodi men nyl that is substituted with
oﬁ)écgl@lb%@éqs)ﬁ)&t’ PZ%((?‘?‘@) B%INBI &n:2 or 3 (i.e., inortho

or neta_positjon), |ncI udi ng enbodi nents where R8 is

sel ect de nddRy’ 2 tipdependeptixehydragen, CnCREdYS, Co-Cs alkenyl, Co-Cs

- 3 I r
M ARA A0, RSPy R8N 1R g et
teo 10 substituents RO in positions 2,5 or 2,6,

i ncl udi ng enbodi nents where said two substituents RO

are i n@té”p@maﬁt Whes @ttedicgdo fthOBAMEBItRYEn atddn, MBkerr febsther with
N(R13) 2, - =X) - R13 and hal ogen, for exanple ere
REhej gltmﬁﬁbtﬁylwh! 1theY @res giteched, umay fwﬂt |8 hejggocyctic ring containing

ZWé%{ Bt ﬁ@é o%ll tﬁxﬁi}aﬁrh %f @vh%h ern\ﬁ'hl% i a%e ?tlbf?al heteroatorns

n 1) er aspec nven
r ﬁicﬁpﬁﬁieh@y aeleae@dwmd olilﬁgdnn guEfuls tS(0yt S(I(Bz,l arfd nltrogen prov1ded
represented by fornula (1) any tautoneric

sb@W@Yﬁrs@ﬁbme@ Batisashere 6?rb0wm ith tffeehqt%m%whé dinggand that if

% 51163@/9 }nﬁolf'@'r%)é O%y%ﬁig{i) ntﬁ@tr@%lodcyg%gat%%ﬁé ot ad%aaent to

V\:bRﬂf enathd®] whé2in tRS heﬁe’rocacid: gtoap & wsubkefutoddr albsti@ted with one,

certal enbodi nen WR4 is s Iec fro
o ot Dyseamuny mdsaeadeally sHioeRg SanhBrons: Rydrg myelky
a[cﬁ)vé?oﬁlﬁ%llhyl@%g eflkoxy Akd:ECHBH 0494 aggll@d'ﬂmgﬂl MBRY RartfdRylamino,

is selec from a branche
Cem{patiyt| oal dnyhoalkyicqrholtylc uI aurlfhlumm®hntiod| neftugronRghylalkyl,

eI ect and cycl ohexyl., .
BT R E s ah kot daRE T, BipRs on RRgmino. -
hyigdeg@ftctamido, arylhdéto I%ﬁﬂ)@k?alﬂﬁpeﬂ of the
invention, WR4 is a halogen, 1ncluding bromne, and
where RI, R2, R', Rs, V, and X are as defined above
25Anot her aspect of the invention relates to a
compougide i BbdiFbAUEE oA IERT LR BRoRY LIS ribls o
or any tautoneric or Stereoi someric
whiegightror by¥nicedvtenn dlaiklegrotmdet ingrl -8 sarbeh etwhechntl mked through

] El’mlg_ﬂtl:l’ su_cﬁlq’g mef o etho&%%%ﬂgy, 1@}3%53@)(3@ E;Béxy, sec- bu@%y, tert-

Ob63&Y GRMEoKY; 2-perftioilt i Q%O@hl%
-cycl gpr opyl, - gyc l'o tyI - azlllerol di r%_if ¢ xoxy. 3 s
ahetdaxydanay3- metl@li\pentc@@._bl) ddrtai i@y @Ry ts,-GeRHlkoxy (e.g., in R™)

- Gepheplyeits Sy S tsputy S Teying g o by

aBtbmsh el g BCHkHhes WSERed aims2stndk ageitsyRethoxy,

said groups are optionally replaced by a substitUent
eSS ARy DT EHIs, P GRK YoMy BOKY. oRd thcdike. - Br |

-1, -methyl, -CFl, -ethyl, -cyclopropyl, -cyclobut yI ,

- NH2, OﬂHiVEf,eaturd&ll—Ed, ad-vmbgcs eﬂ\l(ﬂV@ﬁEmtionNM’(lel@@p[ﬁe)rpnt from the

- CH2 -CN, - - 5 OC -13, -OCH2CH3,
- el e DT it o3 0B, |
CH2CH2OCH2CH3, -C(=0) CH3, -CO2H, -02Me, -O0Q2Et,
-C(=0) NH2, - C(=0) NMe2, -C(=0)NMeEt, -C(=0)NHWe,
-C(=0) NHEt, -C(=0)NH(CH2CH3), - C(=0) NH(CH2CH2CH1) ,
-S(=0)CH1, -S(=0)20-11, wherein X is =0, and wherein
R, R2, R5, and V are as defined above; provided
however, that the total nunmber of | O carbons in said
-WR4 when taken together do not exceed four carbons.
In certain enbodi nents of such d3pect, le is selected
fromH and Cl1_3-al kyl, such as nmethyl, and WR4 is
selected from-H, optionally substituted -nethyl,
-ethyl, -propyl, and opt| onal I 'y subst I tut ed -C(:O) CH;
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butyl. In certain other enbodinents, RS is

-G _b5-cycloal kyl substituted with 0, 1 or 2
substituents R16, including enbodi nents wherein R5 is
-cycl opentyl . Those skilled in the art wll
recogni ze that all specific conbinations of the

i ndi vi dual possible residues of the variable regions

0] eLHE!ﬁ9gEOUEd§ ﬁg g&sglosed 15herein, i.e. Rl, R2,
R= - > wi thin the scope of the

I nventj on. In one enbodi nent of the present
igﬁgﬁﬁpgﬁ compounds of the invention have a nol ecul ar

wei ght _of between 190 and 1000, particul arly between

270 andhgtom wHed” priemsite siraighty op arapelad-drm Sterasddydrocarbon
a . rti I t . . .

BB BRI EGETHD LBl e AERC RIRE SrtpS habflg from 1 10
oakowr7 naxben 2@nadf.  ineciftadh | contdod gnanitg radictl esubsitu@ss nfay) be lower
no re .than hydr ggen bond donors, (ji) not nor

t ﬁ@fﬁ@t@swa%giw %Hﬁd‘?%f‘éeaglfyir Elery iy ] ggoua% @iy om 1 10 6
t RaBod AtdnRt 3h@ BerRANEMbOENRNHIENE PRNE Saft8n AN, Hhmples of
atons). In certain enbodi nents, the conpounds of

f elkylilgeoupd )inclnde, ibut acc ootdhmated wh.t methiypi atiski hpromll epwbyl, n-
Fivey (.Lipinski, Adv, Dru | .,.Rev. 1997; 23: 3), by
hhk}ﬁyhé'béltﬂoﬁ'é%ﬁll’ B'rpeﬁfé'il’ggfﬁe%ﬁyae W BY- not nore than 5

25 hydrogen bond dopors, not nore than 10 hydrogen

bond’ adbe e s?liswdn TR TolPEREPY i{awgvee&] LY gron atoms,
| 0 heRen SPAH LAEDE thefcaltBR-cRfteR Dohdd R'%EHubRhonf ORRAUSES: bonds
of the invention are inhibitors of the activity of

BaRyfhe dingledronds or &mthedidmelrie dondshdheaapo (alignyd? heteen refers to
present i.nvention i,phibit B-Raf .activity wth.lC50
v§f%8§L%VéP%g/t‘1 bt 2@ GETPOT B3 Y NG 18%? AY® ‘Bife‘:“S FRiPREgarbon
| BoRCRI Hate bvhd, hwhike ofeRabndsNhiaivel Qﬁ%lés&ﬁﬂ‘)le or further triple
described in the exanPIes shown bel ow. Tn certain

ehbadsi mErRemples lnd dlodgl wsoupe inglugecthanyl, 5 -prebewl.02-propenyl, 1-
el,ow. 0. r I 01 p. n._anot her
ehbarranttegity iRl b e Lot comptukadr Gt fdhe e

sen "on;

| NKenEtapipley 6f alkhmi drots @tliuvdbetaayi, Miprppafyl p33ropyfiyl, and so
certain enbodi nents, the conpounds of the 5 present
i f/Ehtion inhibit p38 activity with | C50 val ues bel ow
1 RM In certain enbodi ments, the | C50 value is bel ow
0.5 04Aspstdhenin “tyagudkylbeéd wiended ta rafgy togr ribg beng Pag of any
tt I n. one. enbodi nent  of, the present.inventio
cobsamenoes i PRTIEts Mo KnetctgBrRF oG peFe: pRfbout 12
90%bofmatend, han nd Slteromom, bhdvhARY8udhrrinpisefil RaanPQed, and the
10 Such conpounds nay exist in gne or nore crystalline
f &rps cyflaelkemilng intRadest torrsice toblipebeips pert pormkstablp gonocyclic

LSk y [ t i i
By oL tic Sty whte S fhe A8 (R Lhd ARLLES Bfbon atoms, but
i nelhethrergordedidnetcramulntiag af atvkherpartially unshtaraab{bueexcluding
enbodi pent, co unds o he invention are the planned
afty atafr?l_a%)r g o Sloghy lgélh%ai%‘r ek Hmaer yo, cyclopropyl,
SE8IButyl, - EoyclopERYLCEL diyheIPEC] Jﬁcfoh@?@l,wacﬂ’in?dﬁ?ﬁg cyclooctyl,
chen1ca¥ processes conducted inreaction vessel's, and
nbicyblpaliglyr adatlidng necabaictapns orsufler ment Rt3.2fbicyolooctane  or

' riti r - pr [ . synt hesi
DTS RE BB bERnBh PLRELCLE B ARENORLS and
conpernstanef sube hnvantojpryab8edat | (féile@mnq,r drS§piad esbmpounds.
e.g., to have a purity of at |east 80% preferably at
| Eaampleeopt wpelealiserafieringige, abut2arel agstlinggw, teueyrlepsntenyl or
| %}gc 5h69z0/ . ﬁct)r tlhg asglge 0918 ;f%u%z Vel tituler?talg ta pgo%%oycﬁcu 1rr1|né %ystem as
as’used herein, can refer’to elther absolute~or
relative purity. Absolute purity refers to the anmount
of a conmpound of the invention obtained as the product
of a synthetic chem stry schenel4either before or
after one or nore purification steps. Relative purity
refers to the amobunt of a compound of the invention
relative to one or nore 25 inpurities such as

. I . T Y L
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20 substituted -G _I-al kyl-0OH, -S02-NH2, and
optionally substituted -N-1inkedheterocycloal kyl,
i ncl udi ng enbodi nents, where | is 1 with R8 being at
the 3- or 4- position of the phenyl ring. Such
enbodi nents include, but are not limted to, conpounds
represented by fornmula (la) where le is-Q0OWw,
- QesCHBe CHBoNVBIZherein one Chig- BHali h:a§t— pasiatly oumsafurdtéte then such
en,I rin or where Rs yl - pi perazi ne at the
ﬁlrttepbwﬂbl?e ieffaregrie sy i Cﬁ%kenyl if substityionecciya Wtaati‘ﬁ at least
[ b Sl
EF’Q'?;ye %a?%rrarl]{e_d lf'in aq{d %i( @%%a@%él if _%ﬂgﬁﬁﬂ&lﬁ BEdWYs via a fully
- SituiBtediting. - OH, -802 NH2, CN, hal ogen (e.g., 5
chlorine or fluorine),
- ( CH2) Th&ktdrinnk@d-hettenasyd inoadkhitat@mdwith a group as defined herein,

-(CH2)-heteroaryl with n selected fromoO, 1, 2, 3, 4
oS glteqdﬁ(é ItQ, dlich@at% desoERnge ot CaphioBnateie being present in the respective
k k fed P
LSS AXBLERL Sy S5 A OO e s
gﬂn@sbamygtmﬁmsebecbaﬂoﬂammnpwxamh@hwpyoqﬁemdsandnbmlamnm
triazo arth

enb dlnents
NG £ rrogeribrs W deve barkyiod Jv® Rl aﬁ%sa?xﬂm%c ihgRan! which is a
Sulsstitidd @% @/)6101111{91[ gotS ldb@JcSIél%Q]k?l bR ﬁlep§ﬁl5$'tlﬁiéhﬁrls not
enbodi nents, 'n is 1, includi hg enbodi nents where
R&ﬁmgmdya@@HQy&yh+llnked het er ocycl oal kyl sel ect ed
from nor phol i nyl and pi perazinyl, optionally
subst i tAstusdd byreih, tie 2rmsblsdterboaidagkyl” and “heterocycloalkenyl”, a

particylar other e di nent s,

e R r?éta&ym%ﬁamowiﬁtqrdwbjcychc ring
l By $&h! @hdte SUSH rBFRLIIBRNCA. 3 B/ hFbuRal dtdA8 fhd(Wh&e such ring
in para 15 position) is a '

G@Hizsysn oRN-darhokedomet andoaty tlastadiey hetsulatoan eparfiedanly at least one

RePreg i PteRE SR o 1B BREF Pty DY, win
SUetrRBesk e Ntcorrift8 it BO& t hORind (thate.is [fllfeL@urated, and
position) is selected from-CN, a hal ogen (e.qg.

cheterdcieogkernil usfrieg o -20Tiez_Bataikyt lewnid partially unsaturated (but

|n&#é%ﬁ%gxgngygnhﬁtgﬁnihnﬂglﬁgggh?g&%dﬁ éh%é% gnPﬁgumnls

sebgcy@id Ifiﬂig) By stgah ia® igbdribed Wbt d thﬁ’ﬁh okd rﬁgadolﬁ;ahns at least one
Etlonally subs ituted -C2 opti onal

| k
pistoRtom.dhen g éuafrtﬁm wilt gﬁ?ﬁ%en 51 (925 st igiatiyl-alkeny!”,

tBiticH &b el 58 %vItIIH%cI Ikyl and
ancfgﬁs ?lcl)éen }H;]Sc\ilu |er¥bng rrggaglglrlr%nt s wher em@ 5 fren
Réctomicpgoalkery] Egrou;ps maﬁbpdhikbdi o0 Sthad grdm@sp‘he raytarbomgng atom

Sugc enbodlne not to, )

R el R R R AL T P SRR
apg i ndepgmg g{ yna%lecat&ﬁ f owpREWYéterocPeldBkyl® CFand  “N-
-N(R13) 2, -N 3 and hal ogen, for exanple where
béitkedRotezgayclod elssdbsltespasrémls) |Iﬁeth06tonpo®|ch|a@ngtr@gent 4ral sulfur
phenyl urt h h nment s i ncl but

nBESY onfioBy, B¢ biffsings PER: Ssihte by B d oy ffones,
whagpectielyn RS aé@m neeandens,! ¥ siebest el the dbterbdycty naay be

-F, substituted in the 2 and 6-positions of the pheny
r Frgernied e petaRneBbedimepisi Whasrthe tqtal numbse PR g qﬁzgms in the

[

dg?tfgneg&g %g%e%)dk ﬁl tﬂghl't sael)%etéo?%%to&@"a%né e?(p%qteggt]o Sr anfther In

%hﬁcﬁiﬁr blﬁb@@meﬁtSZtheQDtaBnumb@SOﬂS aonm3fin ttlﬁteh@bteﬁydle isl g more
in ortho or neta position). Such enbodi nents

|H@Pdde but arc not limted to, conmpounds represented

by formula (la) where RO is selected from nethyl,

-0-Me, -CFlI, -N(RI)2, -NHC(=X)-R13 and hal ogen, for

exanpl e where RO is -C or -F ih52-position of the

phenyl ring, or where RO is -NH 5C(=X)-R in position

3 (wth X and RI' as defined above). In certain

enbodlnents R5 |s -C14 aIkyI substltuted mnth 0 or 1

1 . " . a —~A 7~ - Y T L o e
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6- (2, 6- D chl oropheny1l) - 8- net hoxy- 2- ((4- net hoxycar bonyl
- 3- et hyl pyrrol 3-yDam no) - pyri do[ 2, 3-d] pyri m di n-7-onc

56- (2, 6- Di chl or opheny1) - 8- met hoxy- 2- (pyr i d- 4- yl ani no) -

pyrido [2,3- d]pyrimdin-7-one,

6- (2, 6- O chl or opheny1) - 8- net hoxy- 2- (4- (4- et hyl pi per az

i no) - pRenyleaoi nogubpytutedaic2erdeyd] qayityilgrindlude,/buane@e not limited to,

6- (2 Chl or o- 6-f | uor opheny1) - 8- net hoxy- 2- ( 3- hydr oxynet h

y PN dsfahydepyrnge [@O@he}l@gh. ﬁh@mqaphp)ﬂaﬁle piperazinyl,
0

o Pﬁ% 51191 Eéc%@cf%@i%}{%%%ﬁ (’ikgfre? gﬂ{ke?Z ng dtfep?#;?%‘dﬁxz‘l ALRY), or

dimidZzanienyl. Examplgs (o2, &t ol atkephs npklujie,8butedrhonot limited to,

y-ﬁ%églgli)’éf/- hy%ré'f ﬁH%le%Ey ith a_zgllgfn y! di rridlrrlocl‘%ur_o[f> 3 Y)r]tegrghydrofuranyl,

rim
I §ﬁrd€1§olﬂ1yp| ﬁh&l@ﬁﬁp@%ﬁmﬁ&d m% h9e<>5 -ehfertd- T §hmldeinpﬁ l(when
az no phcnyl am no) - pyrido[ 2, 3-d] pyrimdin

6ligled4 Vi) élhfl érro@hbmd)rn&),rreﬂaby@ogoqmnqlmydm(whyn phnpk@d avia the

i no hcn 2, 3- d
oD psPERTY BRER, e SRt B kBhGH) aksfcRin s igeridinyt
PYHolidQ), [of, BtralBeddaiid iy ti(Whd (Dllﬁﬁed via the piperidinyl moiety). Also
6- (2, 6-D chl orophenyl) - 8- nethoxy 2-(3-(pyrrolidin-1y1l
) sl uslog | asm dpptl THYE 1) SHRPr PRTBPqUR ds-cantiprgaifordprpmmle iy of the
%@Vrelqri:%t%r g‘ﬁ:@&nx&)eaél 'ggsteh\gﬁé(n %nfg&fs (%l @1@1 &?erg%'fﬂ goq{tﬁm:ﬁg ring.
25,630( DrcArded 0ar2 - aubktdtuaiah hﬁyﬁbﬁycﬂeﬂkﬂboami BetploenglbaReyds, pwhere
yrido [2,3- d]pyrimdin-7-on
Sl(tﬁtlal[ﬂepémwo%ﬁﬁ @ﬁ;ﬂne)orsnﬂrétqfotke yubstituentsydegeribedy hergip at any
?ﬁbt@fb%%olﬂg)ré%’)rcnarggﬁ deng?g@l@ REAOEHe, where such substitution results in a
GS(aBLeC}Th@nUe 6 Ekémaples pi eswpititu®dnbttbrorycl@lkyls (idelngd, hipdtpire not
p phcn ) do[ 2, 3-d ri.m di.n-7-one
BBt by PR DRI S PldoBohy o HEy BTG liRles of
X)iub%tl{lﬂfec{ Heterocycloalkenyls include, but are not hrmted to, maleinimido or 1,4-
met hyl pi per azi no) - phcnylan1no) pyrido[ 2, 3 d]pyr|n1d|n
7 ddwydropyridinyl.
56- (2, 6- Di chl or ophenyl) - 2-(2-fl uoro-5-(hydroxynet hyOph
cnyl am no) - 8- net hoxy- pyrido[ 2, 3-d] pyri m di n-7-one,
6-(3-130nzoy|aninophenyl)-8-nethoxy-2-pheny|anino)-pyr
| do [ 2 T8e tetpyuryImigimenfledn@ mean a ring or ring system being part of any

n.ﬁtﬁgl)e Bn?qr}(zyg% ?cg](gnq%i;cgggé %{ﬁ?qngqh ¥ %%/%sup%dﬁn]gtor}?ﬁlg sglsterr;lel{]a)s/ Ib{éltween
64( 0 ( | y

m3/ %ﬁ%‘ﬂggf 98 Qﬁﬂlogoz{tﬁlg?,gﬁ%qbas rﬁﬁ%%ﬁt'?o%l which! rfn@rﬁ} Iluﬂ)é'] System
6ecﬁlﬁiﬂ1d)fbarm5mét}wmb[bt§8aydlafﬂlbb ibyi yheat fﬁmﬁf@)npﬂﬁm;dn rule” For the sake

- met hoxy-2- ph enyl am no) yri 2,3-d] pyrim
d Pﬁcl?rlb’nkf a sy@@lt(@t thi Be léfcgslwvm@taﬁ ;drss &d 9‘P0V£ﬁ¥bﬁ§§lﬁ [pne ring

S)B/%/ !rggﬁ g?rg%rg} %k;ﬁ/fré}sﬁs] élf gﬁ?%%ﬁatﬂnh{b%ty as defined herein, then such

6 Slﬂfstlﬂlﬁtnh zml)l! ltentatar& ahlaorerybheif )silbstﬁammt boouys 214 themetomatic

B RO ] MRy TR e VIR EAGAL . 26 MBI & 0

Bfthref géhz[ege Ang @Q)dﬂoﬂ}ir foMedhMplé; fBracene, phenanthrene, or na hthalene
6- (2- Chl oro- 5 ((3- trlfluoronethypbenzoylan1no)pheny

- meg hipstyme.-orpgh canyolr magrie reg¥loplkyk mogtics ®y Bl horr ¢xaimple, 1ndany1
diyn-7-

o R G KRS bk e 1) GORRYL rines

2(pbeidyd,ani aeh cafR, Yhatd@ch Fused RyRieii 181 GiiRd 7asONubstituent via the

aromatic moiety).
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256- (2- Chl or 0- 5- (4- chl or obenzoyl am no) pheny1) - 8- met hox

y- 2- phenyl am no) - pyrido[ 2, 3-d] pyri m di n-7-one,

6- (2, 6- D met hyl phenyl) - 8- net hoxy- 2- (4- (4- et hyl pi peraz

i no) - phcnyl am no) - pyri do[ 2, 3-d] pyri m di n-7- one,

6- (2- Chl or o- 6- net hoxyphenyl ) - 8- met hoxy- 2- (4- (4-nmet hyl p

i perazi no)- phenyl am no)-pyrido[ 2, 3-d] pyri m di n-7-one,

8 (4- Arisngbdlithexyh), -the (2m6“tdtcddrol apfeenioly ridg (o3-raig §yary being
hen¥lan1no pyrido[ 2, 3-d] pyri m dj n- 7- one,

53a1(t ARY 8B rasz% % RO&YC@C’&% é‘fﬂt%?’o‘ﬁ]l*lf‘éﬁﬂﬁh g or Figg r%js@m has

DRSS ) e Skt oMUY T o of

etloydtpiap defdmidrig) the “2n+2 w electron rule” and contalns carbon atorns and one
phenylan1no) pyr|d0[2 d] pyrimdin-7-0

297 10 AHtEREF et Wpﬁ@ﬁ% %gﬁ%)he@%@rﬁ%xliprethﬁ ey L plprity, if a

findne 1091 isDst h
e R T R O R S
Systmn h:orlglqity roif co a{erSt-ud]Imyaty ru:DniuanHIVg- @ﬂeteroatorn as defined herein,

hl hyd t
m}}ejl SH?H ﬂ&stl@regﬁ%ﬁ%ggfewﬁ (t(a angwg/ %ﬁ%’/’ if rﬂrﬂgqx ng)nd}\%ggrs via the
| %wﬁx% nf?lbfb‘t% Zooftastisd | 1RE ORREHMh: SnMBLRM Uikl B total

yrim di n-7-one,
6n(1121b@- @ Mhb andgh @ﬁ@m)m 8herbethroriyl 23 pdwaent hyehdiabewti Hilngertain

S0 hion By s SR Py 4L ey aRrBhe syt g ot

ym&@ thah 3- Bﬂ] Pk éihb’b'd?mélﬂﬁ, a nitrogen in the heterocycle may be
206- ( 2- Chl or ophenyl) - cycl opr opyl net hoxy- 2- phenyl am n

oapateingsd [op oz1dizgd g9 rap AY-@xide 7 Hatesoaryl moietics may contain 3 to about

2

| ;ll%n Ahrl]ér%zegé_ B?rlte ?%%%?agl%%sm%erg r&% 19?1?1%‘9 :]%IP E?er;%f&t) IIIHR&P% 1H-
6 ir{dazdTil, orm@zﬁer opHeinddly1, 8- eHIfqmmolﬁﬂ(yn ( 6HrER ijthmdmzmyl
3;1%% ITYC;Q] -éZOZC?I‘Pyl ‘t?enn)é%;n' .rg_nz%ﬁf &%B%/%anpyl [b%nzso-thloﬁlranyl benzothienyl,

UQE&BQ%}M %el‘@fﬁlh&ﬁﬂomﬂeﬁhﬁﬁmy %eﬁf}so(x%zol 1, ben21soth1azolyl
met hyl pi per azi no) - phenyl am no)=-pyri % pyrim
dbenzimalaeglonyl, carbazolyl, 4aH-carbazolyl, P- carbohnyl chrornanyl chromenyl,

g:cﬁﬁzlé Erlly ,O ' ?H,%i—lt ' (Iilﬁlllalflz%yq rmgu?e}{llyi, P r}ﬁlg%éltzy_l,s_iml azoi%X 211—& 1n(£azo lyl,
M daYikRY P e g 1y10)isdbo e @AY N Okod¢b &Rl 2, iSiHi W [yl MigHiRdolinyl,

7-onc, and

2isp'51d@éﬂbmﬁmli{nﬁt Aytiipiyiohosiph)- mﬁwgam@g osadipatylol.23-
I | N .
Qa(‘% zkrh)lhgpzr%ey?‘fo%ﬁ (229 %Xa Iy 10’?/0 hrHe% azg yp’h8 7kdinyl,

”bﬂ&oml,r o8l @fo2idary | sHridyitinf, dplﬁbnﬁnt(hﬁdmyl phenanthrolmyl Fhenazmyl
8- (5- Ami nopcnt ypoxy-6- (2, 6-di chl orophcnyl) - 2- phcn

nobgnpthigrand, phonprathiingd, cghﬁnopcaémé(l phthalazinyl, pteridinyl, pteridinyl,

eﬁéﬁ n@%@fql P%' )[?}GX roﬁlrglﬁ A, ;grlr%hﬁﬁo PREAYIRT, 2pPdazyl,

8 p&ﬁddzﬂryﬁrpymdebmbhxwr&tdnmi@aMy, @r(dztlﬁazdila; pladiaphenydy)l, oxo-
nyl anmi nopyri do[ 2, yrim.din-7-o0n D
zds%ﬂ HIE e y@yamhﬁloprf&my ligyl v (SIS p R izinyl,

n?l Y4il ShRYTdinhdi A61RPE: 6H-1,2,5-thi 1.2,3-th Iyl,
gln? n‘} B et E%lxdl%ghenceflb)% 189ma6 hoxy B -1a lgznl§ am ng -%‘;‘}moy

[ did[éﬁ-ﬂﬁadlat]oml; i he dithiadaemly], 1,34 thladlazolyl thlanthrenyl thiazolyl,
Sgl'\(%iymﬁ SAPOT, ARiooxoR I MRS P A ¥ingY § 2%k o1y,
1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, tetrazolyl, xanthenyl. Preferred
heterocycles include, but are not limited to, pyridinyl, furanyl, thienyl, pyrrolyl,
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7-onc,

6- (3- Acctyl am nophcnyl) - 8- ntt hoxy- 2- phenyl am no) - pyri d

o[ 2, 3- 20d] pyri m di n-7-one,

6- (2- Chl or ophenyl) - 8- (1, 1- di et hypet hyl oxy- 2- phenyl ami

no- pyrido[ 2, 3- d] pyrim din-7-one,

2- (3- Am nosul f onl yphenye- am no- 6- (3, 4- di chl or opheny1) -
8pmizdnl§>bgy Riridado[y2, 3inddlgy,r i bondinnid@zodyle, 1H-indazolyl, oxazolidinyl,
ggnzﬁgr}qgébxﬁjrzo@e%gg?)%p %Iln( é?xgned;)hﬂﬁgggnz%xaoz)é 1n3gl pgre n¥s|ata}rq3yl and

lfb‘kf d“@é?&i&ﬂ{hh £6-(2,6-d
chl orophenyl) - 2- enylan1no pyr dof 2, 3-

d] pyri
6- (2. GWE)?% pﬁcgurdgg (I;hé r%} ergl P%terpiryé are tﬁhsefi aheteroaryls containing, for
etkaresla) the ab@sfeblmgtbarlz}s fused to cycloalkyls or heterocycloalkyls (provided,

met hyl rrol - 1) - am no- 8- net hox
[ 3 ggqgl] gai/;ﬁ,l ey iSlilf‘Xl %@% system is linked )E/J,S F21ysubst1tuents via the aromatic

o g{ggeetgy tﬁﬂﬁ o%g%?g%@hf%égﬁ?%t&gﬁg #@R&Pﬁéte%ae{r?rs@t ho

56- (2, 69 g@%}lﬁhegﬁ%},ﬁ LAY 2- &%mﬁ&%ﬂ;ﬂxy RERA oalkyl,

am no- pyrldo

8hét2robnt logREMY padxlyarkl- 1(e2er6a1§|1 gioupy ano‘helm yé )mcEar(}Both'ert dubxtyucture
henyean1noE%r|do [2,3-d].pyrimd in-7-o0
8 SIS 3 ﬁmﬁwﬂmgez 1@ ﬂéﬁ mSW@bWelﬁwyptzor{aéy rhstybituted

VB? %‘ﬂ% %%%%?% 'ﬁgeﬂgsi) g% Tlfutﬁ(g ?%éa tg ilf€ate that one or more

I h@ﬁngémtmnﬂiemtmmo@r grpuyy lnwkmte[le,nSthd]emplresmtd usng - ‘subestituted” is

6 e%)%a(cgdﬁaél hl or% henﬁ)gﬁlﬁoléc?h??te &{1‘81)1( ¥0\)1(?e)§1 that the indicated

[3t0%1 AlByhaimySlcRey’ - @Nehat of the appropriate atom of the group that is
| S6- (2, 6-Di chlorophenyl) 8- (2 met hyl am noet hyl ) oxy -51

3 sulstitutesk yp hetrgpicy edeil nandothai the spbstButtjnpsesults idi anst?ble ro:ernpound

VAT Soionaly ORISRy N Aot i bichy Thdl's"UVCE RSB, or

[ Zubdtrdldtade dfd Entpoln@IE either unsubstltuted or substituted, as defined above,
6- (2- Chl or 0- 6- f | uor ophenyl) - 8- (2-(R) - 2, 3- dlhydrox rop
y[&xx)lt(lj)@le@r (n@re 3ehRsiE D0y ph We}iéwfqm) daosubstltuent 1S keto or oxo
05 BT F LiRat S ey o hedik: hap yalmgipsey o s wom
- areee plaxadp i€ty Joaoistiost Pyt ddre [ndt &T@b} pWstlmedtsmfZH@ﬂﬁlc moieties.

6-(2, 6-D chl orophenyl) -8-(2-di neth nlnoprop pox
S ROk SN A LBy Far oA s Ay ISRy RGPy cloalkyl,

)Z/P:@tefo%yﬁ%e?hg?_ l?%}' Fﬁ@%%ﬁ y %r 1N QX% roRrdlIRy A( 081 h %€ ah9Baroyl,

rro |- -"aim no- pyri
[ 2arBexi]lpatkiaxiydianyld xym ecylo Xy, arogloRy ¢ Ilm‘mrcmngﬂeay, belykymarbonyl,

dﬁw'g?(nm &Hﬂ e% %grg? nlgen | gphorqutaIPIgna/ R 1n0 %I)l %armdo sulthydryl,

6afkgitRioDh&MheY, @lﬂhﬁﬁyia)m?fa{éa carstiagt Bl Bmheaes E\M%ﬁhﬁ&ﬁ nitro,
ar bonyl - 1- nethylpyrroI-B-y ) - am no- 8- nethoxy pyrido[ 2
3aa}i@yhalmlﬁyln irclemeg perfluoroalkyl (such as trifluoromethyl), haloalkoxy,

NS @ﬁyfﬁﬁe“ﬁ ATk SR G R S5 ShiRmino,

Y bh ﬁbl@d /- osphate, phosphonate, phosphinate, alkylcarboxy,
g &? net ylphenyl) 2- (5- (2- hydr oxyet hyDam nocar bo i
W}m e, oxo, hydroxy, mercapto, amino (opfionally mono- or di-

g%@sﬁ utg%f, yel% ﬁ{/n eﬁle? a%f rngyeté%ﬁtly%? [131'11:[)’0, dia%f&a{ﬂl(&’é, ncaZBarnoyl

6{d2iotall} metnby lophdinyBitit@ted,Se 2 -beli d@kyly lagyt) oo eicteyqayt) namidino,
A AR AR R A I A M YL AR T
6- (2, 6- D chl orophenyl) - 2- (i soxazol - 3-y0-am no
- 8- net hoxy-pyrido [2,3- 10d] pyrimdin-7-one,
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2- (4- Cyanopheny0-am no

-6- (2, 6-di chl orophenyl) - 8- net hoxy-pyrido [2, 3-

d] pyri m di n- 7- one, 6-(2,6-D nmeth yl phen

y1) - 8- net hoxy- 2- (5- (2-pyn-oli dinoethyl)am no carbon

yl'l -nmethyl-pyrrol-3-yl)-am no-p yri

[2, 3-d] pyrimdin-7-one,

| S&y((ﬂncb)uféhml oyctiplienithipyfeides laf;»k)'xyZ {rplkoRz.0br 3O(CH ROH, -

AT oroﬁa@%yfé 00 a- (ZERDBE G ny DSKOMEHR  -
6@%61(7%& er QON%])&%@%M Wh@e‘fjﬁ W 1s P€and R is 1ndegendently

oro pheny hoxy-2-(1-thi a- 3, 4-di az
qul&c)te(hlﬁlonoﬁﬁbygend eal[q?l, &lki&]qyj/ Halﬂiylhyl cycloalkyl -cycloalkenyl, -(C-

6- Di chl th
ééj[ H?F‘?%%@Bﬂg}%r ?%)é%}?%%ﬁ%ﬁﬁnégér i ,r ragd —heteroaryl,
ﬂ'vﬁtﬂm@l'ﬂlﬁle &eetes %f@llSsh‘itlﬁ[o%p&‘?ﬁ@’ maveed( 4 &4t bSuh®rstood by those

dr oxypyn-oli dino)eth yfloxyp
yfsltlaml m)tlg arbthabxuybsptlgﬁntSd w@msﬁeéﬁrpwiqﬁkyzmb heteroaryl, alkyl,

e b RO B, B A .

ﬂﬁ ofriddk Clt ol aRB %Mﬂaﬁeﬁm&tﬁ?Qthe?skﬂ&d(lﬁ -tlﬁbyzirt Cﬂalt diernsbitituted
hyl ) am no car bonyl 1- et hyl - pyrrol - 3-y1) - am no- pyri do
[ Mozt ghemsal s ncap- bheubstituted as well when appropriate.  Examples of

R S RS i I T o
nhred}yﬂ)-)lFmdMO{;ﬁ)thyld] 4pﬂ1li0rﬁpltélnyl- 7- @ﬁlﬁorophenyl 3- mtrophenyl 3-

rzélaBllélﬁo[pE Cno laTaerpgglr%pﬁlile@yh %gc%%gglgophenyl ¥ methylnlegce?an){ldro)ghenyl
%%ﬁ%ﬁilg;&??%iﬁﬂ%@h Cf'}ﬁgf 1%11?01(1%1191’ d %Hh&f-@%&ﬂylﬁﬁet%l 2,4-
6d(rﬂe;t5yl£] @rhimpb@tyén%ﬁhydrﬁxy[dtehyixﬁ rﬁethgﬂ- Irbygrheypheophémaphthyl,

)33 BRRL Bt b Pl eeprinonsbinat. 46

PYIMi&hd hylYan) @ ecar bonyl - |
nethyfgggggéﬁ 3-yl)-am no-pyrido [2,3- d]

pyr i m R
G (2, o L3 S BHRS 3 PHE R, . 4 B 5 HHSR e
phetagotyelagyimapphe substifusdBasdivplyr bynfatimatidn ofiguaternary amines or N-
156- %2 6- Di chl or opheny1l) - 8- met hoxy- 2- (4- pyrrol i di nonot
h9KRtny0- ami no- pyrido [2, 3- d]pyr|n1d i n- 7- one,

6- (2, 6- D chlor enyl) - 2- hydr oxyet hyl am no- 8- met hox
yr |( do 1ga elat] a EXII gr%lm]oﬁng:)s/wg?[(u){e(} atyboth ends of the alkyl gha?n may

6- X
A DR SIS S - e by o oy o
- kébhyl - pyrrol - 3- y1) am no- pyrido[ 2, 3-

d] pyri m di n-7- one,

6- (2, 6TB¢ edthwr @Ikbﬁﬁyﬂe)’-a&d elkoxyne-refer ¢d the, cbricspoaddlg-divalent

-y1l) nct hyl phceny1) - am no- pyri do
[ Froypy Pkarat s eﬂ%lﬁke and triple bond respectively, as described above for

i ﬁéleﬁesu GRLQr %Bﬁf@)ﬂa& d? g I?Lgf(lée %re(n%hpd/ r Qb infliR YT hylene

m no25pyr i pyrimd

6 gfdmpBe mm;deamthmlyknehl bpmpph;dngel) 28pr()12enymnhpxy$t1teyﬁene 2-
hen

[gu@ggl]aédfﬁl tﬁ,&%}}h lnglz Irlrée yl qolgrogenyl E] nr11e%2ylp2ypropenylene and the
?nk@ b RpeY eb PR ide ( 4rdups MRicidk PeBShAZA0) -RofyRy cRe, 2-

{ piyupie vty bodorby Dapidition. ki smos pheryeadstleteyinghide both
o pS R an g ety B et R SR bmylars ey Spbsitued

y-2-(5-(2-
5pyrrolidi noet hyeam nocar bonyl- 1- met hyl - pyrrol -3-y1l)-a
m no- pyrido [2, 3-
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d] pyrimdin-7-one, 2-((2-(S)-2-Am no

- 3- et hyl but anoyl oxy) et hyl ) -am no di ch | orophen

y1) - 8- net hoxy-pyri do [2,3-d] pyrim din-7-one,

6- (2, 6-D chl orophenyl )-8-nmethox y-2-(4-(2-oxopyn-o0

l'i di no) phenyl)-amno - 10p yr do [2,3-d] pyrimdin

- 7- one,

Galkenfedd ahd alloplytony 1groBparettboxy -allecpgtenetdngl sidlfydend amicties
|nophen1- amno r|d023d]pyr|md|n7 nc,

ol %‘gng I Z)r(rg?rez . pge@ %‘i’?éyl}’%a substituent as indicated

xgg(ﬁ;ehyl )am no car bonyl .
pyrrol - 3-y0- am no- 6 (2, 6-dichl orophenyl)-8-rreth

oXy- py p
o Gyl HonBsanmseSEre SR AT o SN prgumg e s g bt
I ey tbahSsarld moydty,ndydlio stfucames will result where two hydrogens of said

6- (2, 6- D net hyl ph 1) - 8-neth -3-vyl -
| a*ggle[tg arg b rtcgl}g %:yﬁapen ?be-,twg?egdso gfy the aﬁ)qylene alkg{ly?err?e naﬁkyg)n%llene or

2
o TR Y A adrdlif. macrocyeles or spiro

ok@nBewldpyr i m d| n 7 onc,

6- (2, 6- D chl orophenyl) - 2- (5- (N-(2- hydroxyct hyl ) - N-net h

yl am gcAhCﬁkﬁmeﬂ grbupreﬁdw!; sﬁigsnnméd By yiik )alleuxiy i@y 18 x retdiupximay be
-pyrido di n- 7-

2580¢9, @Lﬁ c%gocf @5@;]9@?1«.@ r{lféhzlzahewl-ezheg- di hydr oxyet hy

| am no%rcar bony1-1-

met hy| 1pg tare “agyly irgfarsi th 6-28ouretchisngntgsl by thggeneral formula -C(=0)-

[ ri m din-7-one,

%C(ygrog?l%%{chl orophenyl) 2-(5-(2-(S)-2, 3-di hydroxyet hyl a
m no) cg .
et oy 05 ARG 3Ty B0 B MOWIpFAT iy the general formula -
[2 sep]nglwi m di n-7-one,

f i chl or opheny1l) - 8- met hoxy- 2- ( 3- met hyl sul f onyl am

' noDhe'TKé)t mﬁmaﬁﬁdé}yefﬂdd‘om[lao Bat‘é] a?ﬂfe%gétgiea s & §mino-substituted
6-(2, 6- Dc?wl or opheny1) - 8- net hoxy- 2-
medrhyhyd Lintonyludes momettyythpthemyldd repmesantegybyi tho[@nSabfamula —

TR JPe e P GRSk AR BNgEs 2 igh may
;rg? B%S(;?tiﬂ%ophenyl) am no) - pyri do[ 2, 3-d] pyri m di n-7-one,
6-(2,6 ~ I f

1o B o ASVBYS TN AU ) RRAWY oxygen
6attaheéd Iﬂlemd:tbo Rephaoytifvealk@xd glroeph}licwdlermethoxy, cthoxy, propoxy,

S%r%g&ig}l&g Eli?({#l}e) ﬂ%m_?g "3 eplg'e(s)e I{]V()exe}/ryf%){(gllgqgup is phenoxy. The term

6« | | met
T T

6-(2,6 1 :
(et hylﬁzj\lm nosww ks F?E‘Rg)r% ré éﬂ‘# gr&%)? gglfeéi, télfoé]‘lgh and
pyepandtel] by dxypoe ,atolms A representative polyether is -O-(CH;),-O-CHs.
56- (2, 6- Di chl orophenyl) - 2- ( 3- (2- hydr oxyet hy) am nosul fo
nyl phemit )teim ‘hologen” or “halo” refers to fluoro, chloro, bromo and iodo
8- met hoxy- pyrido[ 2, 3-di pyri m di n-7- one,
65‘(@“@ﬁ}ﬁlchl or opheny1) - 2- (3 mor phol i nosul f onyl pheny1) -
ani no- 8- met hoxypyrido [ 2, 3-d] pyrinidin-7-one,
6 ( 2- O he tems - FletroiepivensiL) “tautemRB)3p-uBcq hergy ipRlods ol prssible
)= 12 Lipyr {-one
t%,%) Eﬁ oe? g aé1d %ﬁ%}ﬂggi 5‘?5’ gtﬁé/ cb gl%l{odquf A hpres)ent 1nv5nt10n
y (\Mhe;effﬁfepélﬁlhpdﬂlﬁ@sh eNnth¢ preen ﬁﬁ)}:ntﬁbny Edntkin [ode 3r Ay Ichithl centers,
in on
624l possiliy emngipBisHe Ayd fliagierremsss jorms(ase instudsd.ol - 5- yI phe
nyl) -am noP Yr do [2, 3-d] pyrimdin-7-one,
256- (2, 6- D chl or ophenyl ) - 8- net hoxy- 2- ( 3- met hyl am
nocar bonyl phenyl) - amni no-pyri do20
[ 2, 3-d] pyrimdin-7-one, 6- (2- Chl oro-6-fl
uor ophenyl) - 8- (pyri d- 3-yl met hypoxy- 2- (4-
nmor phol i nopheny1) - am no) - pyri do[ 2, 3-d] pyri m di n- 7- one,
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2-(3-Chloro-4-trifluoronethyl phenyl)-am no-6-(2, 6-dich
| orophenyl) - 8- nethoxy-pyrido[2,3-d] pyrimdin-7-one,
6- (2, 6-D chl orophenyl) - 8- net hoxy-2-(3-(1, 2,4-triazol -
-yl ntt hyl ) phenyl) - am no- pyri do[ 2, 3-d] pyri m di n- 7- one,
56- (2, 6- Di chl or ophcny1l) - 8- et hoxy- 2- (pyri mdin-4-yl)-a
m no- pyrido [2,3- d]pyrimdin-7-one,
6- ( 2- CiThepeeséntfihuoitiophie mtdnded togidhadeyal PisotbpeooPixohis nepurring
hcn 1)-am no)- pyrido [2,3-d]pyrimd. in-7-one,
60{12 BIEP A COMBRHEY i;ot@eﬁ@rwfew@awgﬁb? BHBY RieBEEARRer but
?’ﬁlfﬂerégﬁt YL ARNBER! - %yygvllyaé? BOadPAr b}ga(ﬂlﬂlg a%ddm}{5ﬁtmlﬁl11tatlon
6isoRpEs BY bydrogapineluyd jritBinmend dsuterurg 4 190 ¢Rs loy darbry atchyde '*C
I ) (gl; get hyl am nocar bonyl -t hi azol - 2- 0- am no- pyri do
T pyrim din-7-one,
6 (2 6: Di ehl or ophenyl) - 8- met hoxy- 2- ( 5- N- ( 2- hydr oxyet hy
1) - N nréfhﬁgff Hefabe Benys st B?iﬁlé‘n refess 19 aamSH%itwf:. uped by
ﬁledlllpt léloxy g 37 a %?aé)oglggr&gss(s l\%tﬁﬂ(lﬂ%ﬁp REGs herein, refers to the

- 8- et
dwaumdsyplmsmab{dwyrh@aiﬁ)jmﬂlhlqual/phmhglbgmmh reac@onsomyblveéd nm the

[e%r’h%sl MRS _fgq}lﬁl%gﬁlggg} gﬁerﬁ%al cornpounds occurring in the cell, tissue,

éts)ﬁ rﬁg/or%ry,gﬁﬁﬁapyd&m&nfpfdn):nﬂ%rrmmwth&@fhnocar bonyl-1-m

yl)- ampi 'tgfrﬁ 2"‘1@'5 GH cﬁl QP H@t‘%}ﬁl) re?ermt)hg’&%eﬁ}[a{doﬂg’[a% gfzhlch a
d] pyr| m d| n-7-o0

2@agu2alge @ctu:\hty.) mhﬂtmygelc)r-@spmlsdad‘my e2anfiHe (zlowbtdryrplifostion of
?g!clgo%l]:lg)% f ord:leﬁh-}s gﬂgolted%yy Vo. a{&o Valelgs candbe estimated from an

Mt rd@se61refs HRE QRRNILEexdmp-HIPERNG by usmg approprlate curve
I | nop enyl)-8-(tetrah ydropyran-4- yl methyl)o

y fitmgna)statisireal s@ﬂ;w{uz, Matt pyeuratcldi Hosf-velies may be deterrmned using
6-% 116l Di ehl or ophegél )-2-(4-h ydroxym et hyl ph
eft )1 Sip= 82 et y25pyr| do[ 2, 3-d] pyri m di n-7- one,

Sr |( 306 O Cg]eldg]rhﬁ%hen Ié'l) Il"[18 V1 HQQX%eanspgenf\(llltl-celnﬂa!lraronrgggi_sﬁl for

. 8%%1‘)1/1@6 Qh @f in‘Pefl ?Q&féphyy%l}nr%ﬁmr[% Elﬁ?lgﬁlgé -aWrhéle 31 hdBGEY A imates,
6sYch, - Imm;atmlsoat ophem )otl&vr metriioxly -c2n by rtiedted -agberd infgyto savinethod

o RSy Bt bR ShRg g BN gyessntainyehi o BEPIS

Y na@itifal@ilcfrding, but not limited to, cows, sheep, goats, horses, dogs, cats, guinea
nmor phol i nophenyl) - am no) - pyri do[ 2, 3- d% yrim di n-7- one,

selg@zta@mr@lﬂts:r Goving.orvdph émyns,-campsrfeha}e, mdennb [oF EIUHLNG SPECAgs can

E%?y 2-(4-
rmrp i nopheny1) -am no) - pyrido[ 2, 3-d] pyri m di n- 7- one,

2,6-Dichl h 4-.me h 1 th
OX)(/ DYIAi dﬁ efiglil emg?% PF%{%@HY%_%&%B e ) a‘pl‘Olil?el‘atlve disecase”

6ifchuds [ aRbaeopharyiier ShdreifRQxsy a 2ol itat BE{HJYdlfféneﬁmﬂron, or
triazol -3- 10yenet hyl phenyl) - am no- pyri

[ prodifeptagit pierebsi n- 7- one,
6- (2- Chl or o- 6- quorophenyl) 8-(2-(R -2, 3-d
i hydr oxypisephdrpioxy - Qe-ll(ullar glmvt[bhdllfferﬁmplhmn yllprohfﬂrat@)l mocess is

urs'rpgﬁﬂ%m)@ APy el e bumben, 5178 - cantans) By otdy a cel

d@eledo Wahf@ddsleﬂ of clsteristics which differ from that of other cells, or
| S6- chI or opheny1l) - 8- met hoxy- 2- (5- N- (2- net hoxyet
hi)y)w hﬁgpﬁ&,moves closer to or further from a particular location or stimulus. A

i pylpl} ?nar ?oo l cil' ff{gr%np é‘uon Y&! ohgfel)ég' 2)n algrrlogé)ss P¥c 1u%8;15 n%ng acid
6- (2- Chloro 6 quorophenyl) 8-(3-(S)-pyrrolidin-3-ylne

t hyl ) oxy- 2- (4-

nor phol i nopheny1) - am no) - pyri doR2, 3-d] pyri m di n- 7- one,

6- (2, 6-D chl orophenyl)-2-(342- 20

hydr oxyet hyl am no) sul f onyl net hyl ) pheny1) - am no- 8- net ho
Xy-pyrido [2,3- d]pyrimdin-7-one,
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6- (2, 6-D chl orophenyl )-8-nmethox y-2-(3-nethyl su

fanyl ph enyl)-am noP Yr do [2, 3-d] pyri m di n-7-o0one,

6- (2, 6-Di chl orophenyl) - 2- (4- ( 3- hydroxypropyl )th oph

enyl ) -anmmp- 8- 25net hoxy- pyri do[ 2, 3-d] pyri m di n-7- one,

6- (2, 6- D chl oropheny1l) - 8- net hoxy- 2- (5-N-(2- (pyri di n-3-

ylearbonyloxy)ethyl-N—nethyl-aninocarbonyl-l-nethyl-py
ﬁﬁhs-partyéh)d- dogmdpioni akal pihed Id&tla)bﬁ’llcl’rpd)cesrseg ofnecell. A cellular
-(2,6-Di ch] orophenyl) - 2-(4- hydroxypropyl)s | f ony

hefﬂbﬁrafa?ﬁ Aigorgler W@V%’h@@aﬁwﬁa%q by 8b %TWVufﬁ%?tﬁéj ?G@H@ growth,
fo%héat%lf %H&%ﬂﬂ?ﬁi&)ﬁlb ﬁn%‘%ﬁ {)‘the?lu%? R HRtib NSRS Riclude

ng enyl anlnopyrldo d pyrim PR 7 7-one,

5 6nidtjgenid disdasasapldesoydk)s. 2- (4- net hoxycar bonyl pheny1l) - am

I no- 8- met hoxy- pyrido [2,3-d]pyrimdin-7-one,

6- ( )2 GAE' bl Qfe&pﬂnean)fﬂ.l)noﬁtgﬁﬁlb hdiganse of Disoddene ittyldes pedidzase or

i no) car bonyl1-1-

metsAer pghaf%rfer@@? 19Y apberanpy r resfesdscallpyr i Pytth - prodifgration,

' d](ffereé]h ag?r(l) %dhfefla%,r %rpﬁle%ratl n, ZW%llg]lé r?)ll? A r‘ﬁSHI(g Hgl; t?t éarod ctl%n of or

opmdanm4k) ﬁyhmanmyb$oxyﬂpmmddmﬁ@n3adﬁpmprhnmhmkgaohauglor
§1§em? Iltgégilé Oo{f O sggen y il%é]%i)ﬁ;? g)il}y lealrlnlaﬂ %I‘OWtfl p%rprgflgé}e}{c}o?leéirs]orders
ch?ucfé gltcaﬁk prﬁﬂﬁt@él' 3 nﬁn&’@t cth‘ﬂ?,(éir gatbfhnrhdnd 3:1Seases[ 2Vlr§1 glseases

met hyl et hy) pi per azi nonret hyl pheny1) - am no- pyri do

pyuniged dibgasd, oewrodepBaeraly 6dipprdprls end phrdropkscular discases.
)-2-(4-di ethyl am nomethyl ph en yI)-anino-S-nethoxy-

pyr i do Als2ys8d diepmyu, i the démms7-anhiecancer agent” or antl-prohferatlve agent”

( er6t(04cor111¥pouné§l Wlthaazn%_-calégelroakr)l ; J-Ig]r% Pe)r/atpvré %folgmes respectlvely
d'I‘ﬁQsJ,eorc‘B OXdY -8 IuBE, hayay - Rr 'ﬂi‘)@[ Amied] R oW @ARmé; ORRulfan,
I

6- (2, 6- D chl or opheny1l) - 2- (4- (2- (S) - hydroxynmet
20plprandivicdi nepsophydspipredy.1) ifasfamaded- macdhborgthpprried o[mglghalan,

o5 Bk Pinto IRGRy s sl priian spei o fyogpinepprgostatn,

”ﬁ{eﬂﬁ%ﬁé%t&y madﬁlhna%ﬁ&a&ﬁé b@ftmustine, lomustine, streptozotocin,
-nmet hyl - p -yl)-amino-pyri do
[ gar@opjl]a‘@gl,r mnqpiqtm 7oz§fﬂlpéat1n picoplatin, LA-12, iproplatin, tetraplatin,

?h‘&%ﬁe ﬁlywbm?éig@g Ony r§p]!§t ?%Yq'aga"b oy 'é!'rx{ %o%ﬁgﬂ%f’ﬂ%t Ay amide,

r gd@&élﬁiﬁprmfdbmndgdstral- Qeeite, cyproterone acetate, tamoxifen, anastrozole

2- Chl oro- 6-f | uor ophen ycl obut Ineth | ox
1cal( tamide, dexarnethasone cyhez ?Stl bestrol %redmsone %leomycm

AL %cgi_ﬂ Ay eRENEMYG bR, QRquﬂgﬁchld Qg Brctl, %ftbmnh%ﬁ()?rog&& trone,

oro-6 uor ophenyl)-8-cycl opentyl me Xy-2-
4mitornycm—c plicamycin, paclitaxel, docetaxel, topotecan, irinotecan, 9-amino

e R R R

V&b%ﬁﬂél Mndfi§tine! - Qﬁ@relbme procarbazme asparaglnase pegaspargase
2-(4-(1,3,4-triazol- genethy pheny1l)-am no- 6- (2

hpoiressidenytiangistingt #nox ycpyxyuj@ﬁ[ Kaad GTW Ay dnciude,obté are not
(gpﬁéfi(s%%}og{] lﬁ%ﬂf %po aﬁil'e) therapgutlc%pglgc% ”E&t%%dl%%(,ye.é, (150%3 and

Notiet Rydi-+Hm mxe aﬁbmués- ds a@tﬁwd BY WO! 018 733Y -adi Wor py97338,
ido [2,3-d]pyrimdin-7

on
6R(1t2X‘€1 i ¢BrahedpRdny Paltﬁlzts (5573@ 182, 787 838 L FAA437Nn4 Rt Mpb225,
C@%,@?ch%&%(ie?a{}w AnteﬁrenBCPtPeSJrOaﬁycﬁ ap le\é[DX -33 MDtX -220,
hWDXX77; CEA-CIDB, ARM- VitOdl, B2 W, Thérean®G1.1, IDEC 131, HU-
901, Mylotarg, Zamyl (SMART M195), MDX-210, Humicade, LymphoCIDE,

i
<

22
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2- (4- (2- hydroxyet hyl am no) net hyl phenyl ) - am no- 6- (2, 6-d

i chl orophenyl) - 8-

not hoxy- pyri do[ 2, 3-d] pyri m di n-7- ono,

6- (2, 6- D ehl orophenyl) - 2- (4- (3-(R)-hydroxypyrrolidi nom

ot hyl ) pheny1l) -

am no- 8- not hoxy- pyri do[ 2, 3-d] pyri m di n-7-one,

13BX-EGE, Di7el, orraqpivamy:b) FRrdeptin 85, (rB MYy By tmab,i Chtinkimab
onot hyl ) pheny1)

aﬁEfﬂ?&uB @%e?ﬁl&%}m&ﬁbr {Qunitarg®gPEgh iR i RP§0 Revacizumab (Avastin

I%y | §§1t9in%H1a9 F@ERREY &) Forfdmbiinb Ihixdr @Ryt '@ ieMD1o,
aHuli B 8-(Retnitogsn® yariotiofRaly; daptoniiN 924 An o)’ antlbody such as

bt B R, £ MBETA- o FanA T oo HE gy rrfimens.
dicnjdgRRE derivatives @n(( &o@I@aﬁ@ﬁ@ﬂh@RBF ¥ bthie? < 8ive BnBedthpdsitions

uoropyrrol di nomet
) phidin ymproged rmsommz@dyprpwntlds)[ NB-rdteinsi o dicptidesoreeg., those

0 n 1 zi nophenyl
) ARy B S T eGP (e B
256 (2, or.ophep 8- met hoxy- 2; Lp azi nocarb
onyl - A'.}les‘e@ mereﬁg’r%l 1%%%?%&‘[%@#% r| a (f% nflammatory disecase”
[?nc@udé]; RY disBhsd biNdKORRE that is caused or accompanied by inflammatory
6- (2, 6- Di ehl oropheny1) - 2- phonyl am no- 8- (tetrahydropyra
npmcya*»sn%tmyqomyqdw ibtlois[1t Bl yo,i didodsds or Aisorders such as arthritis,

Ry R JEPRSY A e AP el WoaiMparyopyhics. ouy

PyFthiiigi Bstzo@ﬂﬁ?htls systermc lupus erythematosus and juvenile arthritis,
6-(2,6-D chlorophen 1) met hoxy- 2- (

n@ﬁtwshp@ﬁhwwtqo laﬁbli*‘féﬁz a%@@ﬁb@%muqcmtgms Wmoaﬁtyadlmers or
2.
e R b o

- sarcdide s, nasthmany \ilydolsidp af @ cBrodl] g ytilinvindryi i{lanmomeory disease; viral
6- ( % 6- EMCFH%{ phenyl) % (2-fl.uoropheny IL , ,
a it Pagtera ﬁgpwf lna:éu 1Dg FCPHHr SeRtig; phogk org&am negative sepsis,
1% Jr% fenyhogian to infect] I hexi

i Gngnﬁ@ofg’op%%%%y f Qeconda o Xoy-l% % I10 . Of Zr’n% lignancy, cachexia
pwqomifdy rte Zacqmiegd immune deﬁ01ency syndrome (AIDS), AIDS, ARC (AIDS

gt | PR OBy Fh ey i, Do BRI Jisgmer. such as
UGEORRRONSL) -cAdétaxih (s%o&'ky drieic Y 8hdtk! ) sybdFid) ¥perfusion injury,

15an1nocarbony1 1- et hyl p%rrol 3-y1)-am no- 8- ntt hoxy-
pyutpg@m[m_?e 31.1&51:]&*53)/ inakicing -graft oyse, host reactlon and allograft rejections,

h oxyeth

b A el sy 1RO i SbeTo B 5 N L OhRS, heart
OXtuly, I dnd ocal diaS réflcpibion 1ﬁhut‘§ﬂ r@nal%ﬁﬁfumon injury, liver disease and
206- (2, 6- Di chl orophenyl ) - 2- net hoxyet hy) ox
yngzh(m nﬁ@c} mﬁgthﬁeﬁug (o) mfgqﬁqqo_Aé;l}qua@rs dis¢ase, influenza, multiple
[ 1309k Y &, di dapl QN ( r QBNENY
: %%%rgg%g_cg#%uodp%bete?r gﬁystamlc lugus %rﬁh@n&ﬁk& ? gigm %elated
ﬂb(blidiﬂic)lmhelﬂly b} pamzm8emﬁﬂao>bylmsy dérdatitis, keloid formation, and scar
[2,3-d] pyrimdin-7
6lipsie itisn %ﬁ%}l@ﬁﬁ@ﬁyﬂdl@t%?%x@ﬁ mflammaionynpwel discase,
|[ gﬂ%ﬁlzs]r gg%b?é%ne 1 Mlﬁé’ | %&}Réﬂlé Obowely Ty n@FH0-M" WflQrative colitis;
60pmhﬂhh©dmeﬁ£$BudrmphemW$ﬁ£8ntﬂhaxyvahs4mphp@hamphdmiand
he yl) - awnno 2, 3- d] rimd.in- gne
6o 3¢ I’B}%Y Eoer ptlllSéH?l; T0GCHC, 18F16‘ RBpReRlasis fagpstasts:
96 &halﬁf@ld%ca?f E@Id'itib)ﬁ)é PYidhdOfag, ScathA T | Plagt N1dfe@dB,  ocular

2, 6- Di chl orophcnyl) - 8- met hoxy- 2- (4- (4-

nethylsulfonypplpera2|nophenyl) am no- pyri do[ 2, 3-di pyr
i mdi n-7-onc,
2-(4-(1-azacycl obut yl ) not hyl phe@dy1) - am no- 6- (2, 6-di ch
orophcnyl)-8- net hoxy-pyrido [2,3-d]pyrimdin-7-one,




10

15

20 |

25

30

56- (2, 6- Di chl oropheny1l) - 8- (tctrahydropyran-4-yl net hypo

Xy-2-(4-

pi per azi nophenyl) - am no- pyri do[ 2, 3-d] pyri m di n-7- onc,

6- (2- Chl or 0- 6-f1 uorophenyl) - 8- net hoxy- 2- (4-(4-(1-

met hyl et hyppi per azi no) pheny1) - am no-pyrido [2, 3-d]

pyrimd in-7-one,

6 nécabeuliridation,op hezimyill ) Iﬁemtllﬂﬁ)]xyaﬁan( 4ﬂ(c¥thHg0 pyﬂe@m&aﬂaﬁzatmn

|no phenyl) - an1nolOpyr|g? yrimd

6iqllvgug lamlr%fp AfRyoN. e@%ffme%bﬁy ;s%t;alenzal( Aiflb(qvlma and
Q@\Ia Ilagy% la‘n%ag[@&gﬁygn&g&gese%h)asa@sﬁfé EM&’, pqglologlcal, but

6n()12-nﬁl-h@liﬂﬂl,1@ml(d[ﬂw& idh & Kld:metng_a'admm oy Wiyitiehbyeziomas,

ghégé &.pf,‘rq Ioﬁymréeglqupﬁgl%pl§%llfl%£l ef A ai:gn %)egrﬂsié of bone; diabetic
| Reptrdpditly Qﬁd)é%fhﬁwg%b%# N PRisGacklof- tﬁénféiﬂalé Té}:%@@dcqlve system

chl'or ophen yl) hoxyet hyl ) oxy- pyri d

[ ud-adicpgometiigbin- 7 one,

6- (2- Chl or o- 6-fl uor ophenyl) - 8- net hoxy- 2- ( 5- pi perazi noc

ar bony Aslusad thielm yiphaima8ewtichHa rtceptapler sadke” refers to derivatives of

[221*’(63&1%1,%%% gbgwgh%s%lfqﬁ}pﬁh% H%ffl?t compoynd is modified by making acid
5 - Br Bz?se@al@%/ frh:Efr%@f %ﬁ@%ﬁoé%ha%%@ﬁ%ﬂyz -aRYptP salts include, but are
ZHQﬂhf@ﬁwtoomlmmqu@gwb @hlérﬂjl@ Oﬁb@sm)re@dpgs Bictii as hinonesp alkali

heny1 h di

o ST bttt RLO0K YOk enRes Such P BHbOIIE Boids S e sy, The
epuéldnaaém@ﬂis -acEEptdbOX YalBy Inc AL 2h& -cdhkibAal dhdir-tbxRN&alts or the
256- (2-Chl oro-6-fl uorophenyl)-8-(3-(S)- |

- ABAPRLAAmERILmGiats Sf the)nseanh sxmpaund formers fgyrryample, from non-
! Itd}gcp E(ﬁtl%&ﬁc g{nfoFé) lrjlgc?/ %éplﬁeny )%&]ﬁ% ng)% %' HV tlgﬂgnnon-tgxw salts

pﬁfcaKienthpkHa ygdyed &onndngryddicac]d?, s%byarsl hydibchlarm nleydrobromlc

Chl or0- 6-f 1 uorophenyl) - 8- met hoxy
i 5 42%% Y hl@rfy Osl%t}m%ﬁo ngyﬁv%.adlé"%eshgﬁ] oA ﬂ\edfq%tswra%reg from
hyfg)%gfxg;bé?&so §1§c'hf Ly %E&f&h %?Jp%mg gdc%ﬁﬁ@hﬂ%cﬁﬁy rs%gngf bél:trf@t malic,
metraoky c4rQi peodid, nepieny bheleari mol:@ynato, 2piBnglapstid, nglatamic,

-7/-one, .. . e . . .
58878 on] BIEVS: £ 1 Seen IRy ERB oY Br o lgficpsyyfonic.
n&'tlﬁﬁéﬁﬂﬂoﬁfé?&ﬁﬁ%edﬁﬂfdh% BYAlicd XethiciriéllapY ikl n- 7- one,
6- (2- Chl or o- 6- f | uor opheny1) - 8- met hoxy- 2- (4- (4- pr opyl pi
per azi lRyr
B (2 G o o o 8 SR, SR pom e
y §ymthesized from a parent cornpound Wthh contains a basic or acidic m01ety by

1081.1\%%{1311251% hl%ngPethor(PS n(?erpe)r/al y, 8 &1 salts]d%}{rbler?)rglloar}e(z by reactlng

61126 & i bY B Q&%Wéﬂth&e(o’éhﬁ%ﬂﬁd%x\yi@ﬁ‘ﬁ@ﬂém@rﬁbﬁ@ -a81018t of the
hoxy- pyrido[ 2, 3- d] pyrim di n-7-one,

6amzfop1h¢t@ base@r fakidon opstteey 1) 2@ ormnisorivent, OBime (xtprsyafith two;

yﬂ%%ﬁraz}%;‘}P%Wf%‘t%%}?dl?\ﬂlf’%%?m’f E&Qﬁﬁo%tg?lboéh?‘?prip%’% Ry j2eggnitrile
r b &féf‘ﬂe)d amifg ok utable ofalts Jréllfowid M dlelﬁnﬂgt@ﬁfﬁ Pharrnaceutlcal
6- (2 -Di ehIoroE4eny1 - 8- net hoxy- 2- (4-(4-neth

dﬁaza@;éc 11 Bthe a@heﬁtyqlw@ﬁgn@o@ymyd(ﬁagtog, @jApyﬁlq% B 1445, the
6 aP5osyr of whichyis hereby incorporated by paference, ) 1ot i

4-yephenyl) - am nopyri do[ 2, 3- d]pyr|n1d|n 7-one,

206- (2- Chl oro-6-fl uorophenyl) - 8- net hoxy- 2- (4- (4-

nmet hyl sul f anyl pi per azi no) pheny1l) - am no- pyri do[ 2, 3-di py
rimdm7-one, 6-(2-Chloro-6-fl

uor ophenyl) - 2- (5- (pi per azi nocar bonyl) - 1- net hyl - pyrrol -
3- yl)-am no- 8- (tetrahydropyran24-yl net hyl ) oxy
-pyrido[ 2, 34pyri m di n- 7- one,

8- Cycl opent yl oxy- 2- phenylannn)-pyr

do[ 2, 3- d]pyr|n1d|n - one,

NS o~ e A I T L T T T
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one,
6- (2, 6- D ehl or ophenyl) - 8- net hoxy- 2- ( 3- net hoxy- 4- pi pera
zi no- phenyl) - am no-pyrido[ 2, 3-d] pyri m di n-7-one,
2-(4-(2-(2-am noct hoxy) et hoxyphcny0- am no- 6- (2, 6-di ch
orophcnyl) - 8- ntthoxy-pyrido[2,3-d] pyrimdin-7-onc,
6- (2, 6- D chl or ophenyl) - 2- ( 3- hydr oxynet hyl - 4- pi perazi no
- phcny Oangnbaho-ti8t  reedizo Xy ﬂymfedobﬁ,ld:g-lda]l pwtlivt’rjz do fh¢hé- OMpounds
56- (2, 6 D hl h 1)-8-(2- 2, 3-dj hyd
X(}O ( al{lg q;%mrﬁgogr |Q[ eﬁgg%@iﬁ, p)uélmai] 8t wplp%llre orrtg;(lcglrocélcal ef?ects 1S
[ FeSickdh R ffrhmugﬂoﬂ “hefe. (P"ngmaceuthcall agce tab%e salts i lts inc de those derived
6-62,6-D or ophenyl) - 8- net F ?plperaz

i frojrc @hM&utballyrwtcheyptakpg/ rmgdm@oyolnarganm mlds dod [25&- d Non-
] pyrimdin

> gt euéwe@y Bk iehleqrisrenPryeselepiRd tedydRiB) pggplc: in
r 'tlﬂtosyhﬁre%s an @} pBfidatiofioN i &Hﬁpounds of interest. Thus, all “salts” are

(1,1-D et hyl et hoxy) - 2- (4- (4- net hyl plpera2|no)pheny0

aﬁiSﬂ @mconfmaymd viighifi thecdpeyf therngtant inyentim, 8- Cyc

lop entylo x y-2-(4-(4-nethyl pi perazi no)ph en
yCami nibl)onpijmiitidg ck@ngles df syitaplei saitdinchide olnee défi8edFreml ingrganic
ent lo x

%estuﬁ%)&?) gwe%yeﬁclﬂf E)J(%Bg}}loreﬁ) a[slg Rydrgbromic acid, sulfuric acid,

p}ﬁﬁé@hgﬂl@a&doﬁﬁnc acid, bicarbonic acid, carbonic acid; and salts formed with
8- Oycl ohcxyl oxy- 2 (4-(4-nnthy|p|pera2|no)phcnyI?an1no)
pgganaoaqld_s 3uchj Bs, ppr icmardpla,- formme acid, acetic acid, oxalic acid tartarlc

ey RS 4B 4t Bl bt SRR LG SO RER R BPl acic

XYendrc( 4addd, P EFadabR0 peht@d‘y @gﬁ.‘hﬁo yd,i dlyetutdmd PYEHM @sic  acid,
in-7- one, 6-Brono-8-

- ticthenpspilfenisorgiyl, na mlyn%nifﬂm\; pard.i aepljtbalenedisulfonic acid, o-

| RORI G it Brdvcsima ot wid BT oo BFSR i, guitable

63418~ Al omBsd ldeHAtO %‘%mé@ahsnﬁ}é@sr @%Echy ad-1tfiubf-potassium and
nmot hyl pi per azi no) phcnyOam no) - pyrid

[ EQcBumi] fromi atkading <eth nestalhsrch sy @hlcumrpmbmagndsame astveell as from

uct ur.es di sc] osed in.T bI 1 bel ow.
plF e SRl R ehatf daodnRrgr g, Dl it
t @zﬁts%ﬁﬁh@@ ARG @ived rkteh Uh&alSEu@As istichT abkRicl bishhiéh, barium, or
structure should be regarded as correct, and the name
aflpdeEM.a OF oV i r?glcytlors&@mmﬁsﬂ dioprgg, amine, sugthes pgragente, N.N-
[ rovide maceu
ﬂ%%ﬂéllaﬂ%lﬁ&% %11{:& CFD ng aﬁc%hﬁ'pos uﬁl “as de{seltt:r‘ré%h%lgm Omum or
0 Ethpreﬁeldlwlgldeh Vieebyerantablephiy Ml thosa ldbryvealcﬁmntaabhe)mation
di lLuent, excipient or carrier, .includin
pREFHSCAGhaseH SUBRsOOT FRamIc A nRye salt.
therapeutical |y effective amunt of such conpound or
10pr odiThg.Phrese nimhatmasagtically accartigble’ompegiptayshestin tthtsfer to
Iy t, d t
ﬂléﬁ@ él%gi)ﬁ:r?cﬁ Rl%ter [sggl)rgi gsqtﬁ%{aghs&?ﬁ]la&&%g 5 s ess‘glélg[ﬁ?‘?% tw1th1n
ofhet dfeepact $Ouﬁdlﬂi@ii@¢|!u&igtnewt tshitdthe faxgsatin Sorghdtavidf the tissues of
actlon such as . a cell, in the body. of an i ndividua
T Rayag hﬁng%ar}ﬁieanalaﬁlis AYiEhoBt EEpeY ARYICEBrtEAteD ﬁaﬁrgﬁv‘ergmonse or
t
ol ?1# ?%LO%H{ gr cot\/lflﬁg {bﬂ:ﬁd%ljﬁ%kﬂgvﬂﬂl ar}e%ﬁﬁmg 1 1§1£ Fatio.

as 1 ndi erapeutic active ingredients or
inac t.d » the e redi.
They c%ﬂg E%l%a ?hgdrl{g t é‘? e%a%g}eyelh %?% ar eagﬁlgtnt g% ? Piverted into a
a@harfiasé leprallyhdtive padhadingde wivios aldhas acoapoaid & deﬁned herein.
diluent, excipient or carrier selected on the basis of |
t FBe ¢91Bk eprofmigt dncdrdes gwy riogtlenily SAndedcrasticrn gt delease an active
20phar maceuti cal practice. A pharnaceuti ca
conposition conprising |less than a therapeutically
effective anount of any of the conpounds descri bed
above, or a prodrug thereof, mag5al so be used, such as
when used in conbination with another pharmaceutica
conposition, such as an anti-cancer agent, so that
such conbination is
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25t herapeutical ly effective, or may be useful for

prophyl actic treatnent. Phar maceuti ca

conmpositions for use in accordance with the present
invention may be forrmulated in conventional manner

usi ng one or nore pharnmaceutically acceptable

di luents, excipients or carriers. The pharmaceutica

c pmreﬁtsdlmg ofigheqfredeheinvent@mtinh Givoc@herbich prodmh@isednfivistesed to an

varjety of routes of 30adm nistration, lncludlng .
S§RIMs cSIBFR PRI PRCOkNQVEL &0 iCHBHICE RHIPATQYY desighle qualitics of
nd S [
E%}ﬁié‘?%ﬁ&%@ph%%%% cLErS JASRANAIN, TRER N, nsport

CohgrnfaasdypamidActc Asthdesopbivets dfrthalpteaént iiveinton ntalyebe dehvered

har e cal. ¢ osi tions of the . pres nventi on
P PG Bl PGy R astaReer B RG Ao uqbls DB A i ihistration
seténdwﬁén Iﬁeqwrétu fdgtg’ns doRC Tudé, NBe HRASA iAHAPHRGs t&éndtemo cover

following: (1) oral administration, for exanpl e
dpmd@tgeyf(tbqp@s@glymlalmd-caqmew@ swtheds ofideloyering the same, and
Zgg §$S§€10%%33§S amlng g}e Saap geialpgrgfiru(%% 0?%1? Rres% 1n%eé1?1018 f}re prepared

%&mcﬁﬁ@Ig aehtion S tdradpsOpresdn®lin e ®hpounkdyin such a way that the

cut aneous, intranmuscul ar or intravenous injection
@Odff&atl@i@a?fﬁl deavad seidher e raBingtmynPdrtiguehEnsivento thg)parent
t gg%ggﬂnsdgf%bg s qg%lu o rcoﬁﬁ)%ﬂtﬁ&s of qﬁe %is%eﬁ@rﬂwe%lgﬁ Ehlrein a
I hydraxgginnad,| or saifhydrit glfoap hﬁbd)t}d,edft@) Bnﬁgﬁﬁliplthat arﬁerathe prodrug
peg}ary, creamor fo ertai n enbodi hent s,

RGH 18%Etionds & f&tnﬂ%?tgg FRag M ﬁnﬁwsaeﬁ.cteaves to form a
I , t
| e ARt rRLBRHAN o oV SR Wbl RAMEdvely,  Examples of
anthdrugsrindad, ut Fucht lasiteb amatalfogrhats,tﬂnﬂémezoamjdeiﬁatwes of

i u stea ate s well as colorin ents, . . )
FaraiR an g PGl B S oSSRl AR P sy enign
d f t t d t t
S e e A e
I I t
 AGR R0 BBIEREGHLIT of AEGERLANIE BERMMANRy active
aspmrdm c ‘ag dqonwtstoel meryhybdr opdritarcoue, smhdlaarrhydrolysis in the

ul. f.at.e, som¥mrthM ul fite, %& ? ﬁ%
ﬁysqu%glﬁfIlk ENVIFOAMERt) 0F sNAK| B 2B H qdggs include
a@@@FMdS Qﬁhﬂé@%@aoﬁ’éﬁké’d aﬂe@ﬁ’ceﬁ)’ A Rxa(@n @e@hﬁnaﬁ&t IAlt)ysdlroxylated
but yl at ed hydr oxyt ol uene l'eci thin,

géﬁh}&itf@yléett Heydradyasg hestasifl edan ytah:‘ei tiﬁaibylataﬁda }é&)tedmlte@mlated
FrdbeS oS0 (b SRyl BotEoche B AT "

phosph ric acid, .and the |ike. ZgF rnulatl 3 d

pr esent TQPWASRRNE IS HUPRIPOUS GIatiEE; IfteRfuLe £ P’°t8 dp, Pm rugs in

n@slral, RPIGRLoikE R&hMPicd hrbUsed! Gandvsull hinguabdrug, molecular
rectal , vaginal and/or parenteral adm ni strati on. T

f erwafinat g perenipneanvediivent’l PPadve Bioplwemt ddop. andmgs AnaIOgs,

ISR T ANTE B a7 PR T S Xy AN BT K Spenicittng:

l eﬁweﬁlreﬂ%wmﬂ ﬁialrcaﬁudae pﬁ@macae@yvuntihtharapamcl @ge” Drugs 45(6):

material to produce SIngIe dosage formwl | garé

d§ﬁ@ﬁﬂ|(h%93&p$}ﬁh‘th4bu R T hﬁéﬁ@hg Pradeggseq] angigangey 4geats” tAav. Drug

p I of,4 at f

agelh\b/éé&l %évr ggﬁ@h 5413\‘2?3 ”dl%é bSet&I:howgrh? &fr&gso Do they have

c advanesgesraine rciialcal Cprautmd‘mceDau@l 19(%: dﬁt&Sa’gae flogsm Wikl ct al.

generally be t hat. anount of lnhlblt whi ch produces a
hEPYPIBsY e s ptimiZatoneplaptyH I‘tﬂu%ucgqo Iyq ENRIPEY ARG prodrugs: A

percent this amount will range from about 1 percent

to about ninety-nine percent of active ingredient,

preferably from about 5 percent 260 5about 70 percent,

nost preferably from about 10 percent to about 30

per cent . Met hods of preparing these formul ati ons

or conpOSItlons lnclude the ‘step of brlnglng |nto

o o, o o o " e a1
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In formul ati ng the pharmaceutical conpositions of the
invention in solid dosage forns for oral (p.o.)

adm ni stration (capsules, tablets, pills, dragees,

powders, 5 granules and the like), a conmpound of the
invention as active inwedient is mxed with one or

nore pharnmaceutically acceptable carriers, such as

sediigwn of t fl&ire @itluldi c pharinanolphas p;hattere acrnd,itgxr rdat)tormhlps and
the foll owi n oééV fillers or exte such

sPAjERERK mrtacép 12er Bslavery |Ptfao§%(d1 ShanaTsl U%??d/ Besign of
S d

c!;’%db%n@qrﬁr%aérhu RaDersy %?%ﬁ%eﬁﬁe%%%bﬁﬁ@%x. Bigmedical
p¥nvisibin g obleptek01;s Desigs eofaPmtongs anea:rmbE) dérivatietsa rﬁcbrs yarious

ch .as yeero 4 S nt e ch, as

S BT LGS B b bt (PR BER GRS B &t 1o 3.
Sbarmhrmadegiigy Qza@mzr) Bl tasd d(Els'eh%r’v)t %nd@%dsezd'awnlnt J. of
carbonate; (5) solution retar agents, such as

pRhamfacentiocs )9 GBSO b9 i-GH éEi@ferlfé} alr?zmdgaa@udhalaé Med. Chem. 32

SRRPLEY o it BRSPS o g RRRL & s e,

MABSSARAr B, e,lsgzﬁ%fl@azm@@merwsmﬁumeas Kagtdces % 138592n
bentonite cla | ubricants, such a talc, calcium

o(Baiaoerd wg%e@ream@as@mw 33604nd49Binger Hyldnahom. Absiracts
gI 0 Iy u

NS BpoS B P Eherd b By, PRSI R PEEPAL: Chem.
t Albhtei@s ary @841 (Butnbigaptiar why dliiche albstrastpd $7, t45086x (Ryisen et
al so r|s bufferi.n . Sol i d conpositions of
aaZ)3 elinyg@ ]2@I3 27%3%2@?”68%@ 4k)-fillers in soft
and hard-filled 20 gelagrn capsul es using such
exci pi 8R¢ éeras “pdainsgercdr “wlmKIKGanRs, orha@w%rretgmarompound

l.en

a8t %ﬁé\%%h{?%ﬁC%ﬁ?f‘a?ioﬁ%&@gn%%unﬁﬁgr Ueff gt ghe Jmpgation 10 an
[ mcbritimamnaladmgt dnvahimnalg fire décdndf taaadnm\warrmgmgasubh @ddyidual in
such as | actose, starch, eIIquef ﬂerrv tives,
mEgHaL i, SF etRFryise expogae sechyiafiyidughte qompgund.
Simlar carriers can be used to nmake 25 conpressed
t abl et $he Byih “aviiret sefandocapwitse] cafitybe hakafcakpigees. or a
2§1notd$]%a2:}§§cglgf1edu?§§ee fﬂper Bgrﬁ; ET}S a}tﬁicga\r} gc\réhg%oLQ r Fé)r etxarnple a cell
hegtoven inCoitipr 86 ed draletseiosl @xad cbié gsaigain amaheldomﬁent outside the
filmcoated to nasklg unpl easant taste and protect
t Redy §18-dR a1tesh O hRC f%grarﬁer eMigPtiehPIIS ¢ coated for
sel ective disintegration in the gastrointestina
t r act . TBerdren ‘&hﬁrmlrlﬁrlbn%ff@@flvaa@wﬁti aicanptheygwugt ef the subject

1?1%&)&%' tﬁyt%g 11%%10 t tilé E fotodi rge%ll I%%Fglo %g?cap %’hglir{lﬁcg 10%90211, therapeutic

n-cap sul s’in
c onnedidab r’espbﬁse oﬂw Iceld etigsas; tsgstemobody,| daimuig andigisluie phtient or
as hi gh mol ecul ar wej ght pol yet hyl ene gl ycols. A

phrémér thad 1 bring, r%ﬁbhy the rgse;laqhﬁr,l sglne, Phajaaetiagisin phgymacist,
a or I \=We] M [

o OeBlharish?) nRURAP Botol Viort .%I;rda%ri&%ray U "R g, "of  the
peﬁfm&myrhpmgls toérarammag:rr ad eltsea;sn sush appipapiferatiec dibotdabdratisease,

de b ressr or nol al
ol BAmBlng FResE e Pl af et nisipye SE aardlfthufiny cel,

t aihelsa %Mopgelpr”ﬁ{éaﬁl% b‘@tidﬁg %fi*%bt”&éeﬁméﬁrﬁrcaﬁx&rf@ét&mlned by
gelatin or hydroxypropypnet yY | ul ose), lubricant,

i piendardipfasedures, pradeding grosy éGSCUb@i bﬁtl@g imiie seétom “Dosages”.
exanpl e, sodium starch glycolate or cross-Ilinked

sodi um car boxynet hyl cel |l ul ose), surface-active or

di spersing agent. Mol ded tablets nmay be nade by
nolding in a suitable machine a m xture of the
powder ed i nhi bitor 10noi stened with an inert |iquid
di | uent. The tabl ets and d7her solid dosage
fornms of the pharnaceutical conpositions of the
present invention, such as dragees, capsules, pills
and granules nay optlonally be scored or prepared

. e R N 1
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300r in nulti-dose containers, wth an added
preservative. The pharnmaceutical conpositions may take
such forns as suspensions, solutions or enulsions in
oily or aqueous vehicles, and may contain fornul atory
agents such as suspendi ng, stabilizing and/or
di spersing agents. Alternatively, the active
i ngr ediTaattermy fubehet Itreﬁt@&vd effurler mdfrﬁllilsmﬂhsiri Tﬁhﬂtlie@ radwiitibtered”
a suitable vehicle, ., Sterile pyro en- e. wat er
b@?ea%tha%@f e@ﬁh@@fﬂ@?&%@%@nﬁﬁéﬁfn@% Safa%i '?ﬁ rpiggsteaee together,
a n r
S St D rthop AR O ] of 38Rl or
adpatllallg Bc;a’drat@d] fouswalply abyiffengre cimesnon drfitrant (dhjwdaSNla different
out P]t?téon |nhravenous, I ntramuscul ar,
i Hto S%WHQP S PT ARSHERR a1 i nt r acapsul ar
|ntraorb|tal, |ntracard|ac i ntrader mal ,
: > § l!heal subcut aneous,

subcutlcular |ntraart|cular 103ubcapsu|ar
subar aEaoistecti of thes prveation ralatast foagt eampaunflnhavéng enstructure
a [

é})géslg%t\%g% ?%rﬁnusl,% It) Eiﬂg; t?ﬁt%ﬁl%glrg g)ﬁ%tgrfeg)ﬁe&%h% f(%{f th%{eof wherein
c onpoi mereolnelrccgren s inriny int of 8,0, RAKR ' nandU ' el ihdependently
conbi natjon Wwth one of nore, har maceut  cal

adebspiuigsl with substituenfssyt ovithcR abries indepsndgpiha e fiom the list of:
SQLRt QSR lsdkxﬁtmew'%@gg&%g&w@ae%d RH| StONHRO! SR", -

sterile powders wh reconstituted into

stgR)g mﬁm@u?)@, ORI onandr-lxldqlxﬁqdérmméf peiag ipddpondently
bSPERI SEFct, “Gorfibes wer b et —¢nbifor biiag figfrrendently

| SQEQR FroW Il'BoﬁJ‘e-d@:LZ’Pd & -ohg= Z5Lt eﬁé@'@') I SQRPHANEZY -N(R)-

susp%ndlng or thlckenln agent's. mpl’es of suitable
adUBOWE (FhH, MNRAQtFEOUs t‘S&r EFIldefSE{O\)h; (vmthrmy 1tpe 22provided that if Y

oA RS b 1 RO R AT etk R 2B o R ufon b Gected from

ghpceBoENRPT oRYORMeat YRR Dol yet hyl ene egcoI and
the like), and suitable m xtures thereof, vegetable
oi l's, $YGHo@S Qiﬂe&e tRé linveN&n 'r@ﬂa%gt@béo‘ﬁlﬁyhﬁé’é" h&ving a structure
esters, such as ethyl oleate. Proper fluidity can be
rrmpmsanuaé by féroruleidanpiny, tabipnichie oustercofsovwat ifergn thereof whereln

Bt Datihifetn SR SAY e pRE BB o "t e SreghdpRdently

apgbsbitéd aviths @u&ftltl,&ﬁfsf &ct &\Hﬁhs R being ild§eRdently taken from R,
phar maceut i cal qEOSItlon% al so contain adjuvants

s BRrCHs O @rs@prﬁah egens WER |4y sui?g@w«t@ bye prbsyiueyis ngdependently
a %nﬁ%D%ﬂ%ﬁqw§&@gskngm§g@nts Prevention of the action
M croor gani s e ensured by the |nclu3|on of

tib I t t
éi‘;LrSF S pAPRBCh B EaHe dRBIS Pnenor el B gructure

a%farés@ﬁteﬂ bk Q‘ornhﬂa (I§‘Mr adystaudencaie St k@RloBohRrit feiny@hereof, wherein
i sotoni c agents, such as,sugars, sodium chloride, and

t Re i3 hydsogont and weerpindy rBodtus RoaY. WomsbSiard asrrisfinpgabove.

addi tion, prolonged absorption of the injectable

phar mad@othic abpecooitimanvoetidr cligbt teab aempoynd Iheving a structure
i ncl usi on, of. a t hat del a abso tion.s

SRR B8 o SR o BRSPS RiFo s Res diih Birepf wherein
t Reishhaoru! ati ons descri bed preV|oust, t he

pharmaceutical 5 conpositions nay al so be fornul at ed

as a depot preparation. Such long acting formul ations

may be adm nistered by inplantation (for exanple

subcut aneously or intranuscularly) or by intranmuscul ar

i njection. Thus, for exanple, the pharnmaceuti cal
conpositions may be fornmulated wth suitable polyneric

or hydrophobic materials (for ek&nple as an enul sion

in an acceptable oil) or ion 10 exchange resins, or

as sparingly soluble derivatives, for exanple, as a
sparlngly soluble salt Systen1c adn1n|strat|on
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this invention include powders, sprays, ointnents,

pastes, creans, lotions, gels, solutions, patches and

i nhal ants. Such conpound may be m xed under sterile
conditions with a pharmaceutically acceptable carrier,

and with any preservatives, buffers, or propellants

whi ch may be required. 15The oi ntments, pastes, creans

and geliscérmyn eabbdimants] R” Bddictico firono- a&yl@hﬁph@tﬁ@a@ﬂ dubstituted
I nv ntron exci pi ents, sugh %e ani yal . and veget apl e

f #ith 0. d £s3, §§ubsﬁ‘é’reﬁtisf3 nwhegfRe s indenegdentlypsglected from R’

C§+d fr 058 vIRFYRUIreR? okyehaw elag s ALNGRA ove.

I cones, bentonités,” sili'cic aci tal c and zinc
oxi de, r gof 8
o PRGOS SHARYE Gl i
2@0511&0@1:3 pt 1l inuedla aspdrapbdgisen). talc, silicic acid,
al um num hydroxi de, calciumsilicates and pol yam de

powder In gdrtafi XhbéBEmerts, RNBSRIcpbieha) c8scteSROAY-D-CRR alkyl, —S-
additionally contain custonary propel l ants, such as

c Rh-erbil.udn otifiai-dddr tdhsNHndand H‘&thnked heistasselpaliyledIn certain
h b

PRLREALORBqRLED RS PYane ARt DLABANG: FARNSHSKMen, o,
COlillbﬁﬁ)d: e dluaﬁne Clﬁ| delftefnyerﬁlf)ocﬁmemﬁpRﬁerﬂﬁpdddemﬂ:y @élécﬁéd from —
invention to the body. Such dosage forns ca

b{CHYsdb lvlfngh%frroercw&% iaRgy —HaHpmhetsioasd vefh B ﬁelected from 0, 1,
Phegent, § ”Mﬁﬂfdhrfﬁ“eﬂl LB R WHRE thd R KT KA hﬁ{eﬁfbﬁrpltohl% lis selected
enhancers can e used to increase t

difroqn a®rpsdinyhepipithrinylThpgroAdiaybhnd wedtiditaixandathe bheteroaryl is

controll.ed b ither providing a rate controlli

e Eh BOB DY SleParAE e TS H POt e uBidiments, th
, Q&?mN ARk Aerd By R VTR IKBeFdaky1Q8 s@ftituted by 1 or 2 substituents.
Ophthal mc fornulations, eye ointnents, powders,

s moropmtiand aidineds, nds 8 allso cont errpl ated as being

within the scope of this invention. The
phar made utrtata bmbodipeaist Roms—piryyl substitetsil veith Rbe position 4 (1 e.,

presented. in a k or .dis ense

%P%@@O&lﬁ nhin ﬁﬁ&eg FedERLy frﬁelﬁs cwﬁggrﬁﬁﬁ@)ﬁr Aec B In
agmear @&rheahmme&p emoecrldmdé&ry &xrml Ko rﬁQ@CH §§u<y1
netal or paStIC 0I|, such as a i ster pac

p&ck-abhyl, d1Gap@rH§3érOIdi,exﬂQzeNHa,y_CNe latﬁzgemrp{argr ethkbyle_ or ﬂuorlne) -
DS R0 BT 358l R LRSS TR o. .

0ut 8r4 6A5 ! iAbludgRtodBaeHs Waah (HoNNR%Ed-heRrdtlclbiiRyl is selected
present i nvention can al so be 10 fornul ated as a

s fretaimeerhodingl, o pincrary Lr eyred syl gingh dzgtidias,. andythlg -heteroaryl is
S i a fo i

SRR RTS8 SARRL! SIHLANEr S e,
t Bk 1, N-@inke&}-hetkiooydtodlloy 1t ceteafarydrigl smtaﬁwtakw I o2 sub&ituents.
art, such as those

d&s BorpRafistiareadinenp a1 s gak incheding cabedigyyts where R” is a -
3 0 1 7 3

5 (GHgrSgtnka-EgcocaBalili Bdeddd: forhhucifofiy? nd Siperazinyl
16ptidcady 4ulGstitBeBbyl | 558 sulsstitichts733, 566, t he di scl osures

of which are each incorporated herein by reference.

The phai saefutinbedin@aRPRSistdubsgutel withetwor @baittients R®, including
i nvention can be jJused to provide sl|low or sustalne

r emBadigegts whacdt workhepyl ¢ He ceréin yach ﬁ@rb@@m@ﬁﬁss is —phenyl

%ﬂ%ﬁtut&f LyifR &P ls@ostlmeg{sofg@ﬁ BBM&S’F%hiﬁlrd Gt u'lﬁsﬁeta and para
er polymer matrices, gels, perneable ne fanes

0pontios).s s ta@tasn suvhl deoziymesnts; datin pgsitiomtdi.@par pare p%tlon) isa

20 | i posones, nicrospheres, or the like, or a

conmbi nation thereof to provide the desired rel ease

profile in varying proportions. Suitable sustained

rel ease fornul ati ons known to tBBse of ordinary skill

in the art, including those described herein, nmay be

readily selected for use with the pharmaceutica

conposrtlons of the |nvent|on Thus srngle unrt

o Y Y N o, I T
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When the conpounds of the present invention arc
adm ni stered as pharmaceuticals, to individuals, such

as humans and animals, they can be given per 5 se or

as a pharmaceutical conposition containing, for

exanple, 0.1 to 99.5% (in certain enbodi nents, 0.5 to

90% of active ingredient in conbination with a
phaCpesaulinked! Heyeragcptkabl selectdr from. morpholinfhengr eg@otazinyl,
i nvention provides nem;nebhods of treating _
pPBIGIREY Spsfguted) Z’é[e]n 8F AtSUOHIRHYS: oY es ndf JoPiabr B Rprticular such

di288dGRnts B! HOpOGHGRACEE,, Y ét%"l?cgitr%tn it RG1cBRd Wom —CN, a
amount such as a therape tlcaﬂPy ef fective amunt o
ahalbgaste. mndlatnetdrdluoonpou@ds, seillsydlaod ed; helkgl-@Hor a
prodrug, tautoneric, pharmaceutically acceptable salt,

N- oxi dén edrtast embedisenBl Rtisfaofive-bebeet hefraryrsebeitiited with 0,
i nvention further, provi des net s of treating

h d 6 7
orlof PT &Pstisnt SR g atheTein R s BcTspARIelsiddram & and R (both

S hsc' BARRE apb 5! M DS GRAROERY, BYRAAM fHdSk ?fe' fined above.

erapeutically effective donbination of at eeast one
of the > u r i;-can )
one oA RO A e R AL CNGSPE  pricr
pegbedincntyy it isON-alfey-pyerobdnil nims fatied asbodimalts, RT is N-alkyl-
prodrug that, upon admi nistration to the individual,

i sywalpity| ebstituidoni RGN i ¢ &c eRIRCBI 1 i RYEEAlS jing pErogen) by a

n S . 3ascdeh ineanher.ei Ne—7y
o SRl cRE TN oS WD 190 o, PP A C IR aohs dez)
i DR UON(RA phavittadetit | £ atildy Rid captdabihel 20osa@l tIn particular such

alternatively.referred tpo a ".physi ol ogi cal |. .
BBt kL PP s SEatbsHBiRE nesToRa (aadipesnyto the
CRURONEhLARopET) AR a ishiBst Rt @M atorRGhd Ml & -CR-PPOR", and -
cases increasing the activity over the parent .
cOPOUNER “Bhi s activity can be assessed by preparing a
salt or prodrug formof the compound, and testing its

acti vi fiy dextains embodietchadsR dés cpydidd substuredowitht Berl, 2 or 3

nmet.hods knoywn to those of ,ski|l .in the art. 25As wi |
bSRHERGNE ot ¥heegeRean %pm%aﬂv nse_{eﬁ@da{’?r}l & #Biigh (both as
£ BerintS b8 {c)anBLAELHI ROTR ORI I SHRDESL: oS ABRRNNbo, AN

i ndi vi dual 'such as an ‘aninmal adm nistered or treated

W th sye er&ﬁr?gﬁlﬂgdimehﬁs, ﬁeise—ﬁgﬂ?- < ltsﬂgstﬁl@tgd RGRCShe sybstituent R®
indirectly admnistered wth; the subject conpoung.
Sucpositiqur 4 akatus endepgndextyo seedtdiofemc€)-ICs s-akybciSaCedalkyl, -C; ;-
W I h i seas such as_a.prqliferatjv i sease. or g .
d?@%l@éf rﬁ@p-ﬁ%ﬁ%g FipeNat eg'l}eff'éo%’@i%ﬁﬁ(jieclﬂlglé‘a‘r?ﬁou%d. being
TBE)ePaQ{H%IP wadiso, of 2tdies RIRERRALs IbMEThé GRen JBYly GRRERH Frddh R and
asgnnetrlcally substituted carbon atom and may be

i Bol ated in optically active or raccmc fornms. It is

well known in the art how to prepare optically active

f or ns, Aswother aspdoy of élsoinvention eflatesaaeni nfpound havingya structure
synt hesi s from ically active starting materials. )
AT DY Termy i OEHBURHAOTIETIC 5 SGFROOMSP O3 WeEf, Wherein
IRONEL FdrSoch SEWh G GMR G R ¥ IWCEM R o8¢ & deHhENdSHre.

unl ess the specific stereochemstry or isomer formis
speci f IAglglihle a%f%gjt 6Rtgd intvéhtjimlo FRSES RS R dd‘éﬁﬁ)%u{l(? hg{;lﬁg A Sructure
conpounds 0 e present I nvention and 1 nterned ates
maghecsehted ey oatga AP nsadetednicoic be stpatvisoaferit Hiemnpthesefitwherein
i nventjon. Dosages | OA dosage administered that wll

beV 3 4 apeutically effective anount of the conpound
sufficient, or reasonably expected by a health-care

prof essi onal such as a physician, pharmaci st or nurse,

to result in anmelioration of synptons of, for exanple,

the cancer or tunmor will, of course, vary depending

upon known factors such as the pharnmacodynam c
characteristics of the particul @8 active ingredient

and 15 its node and route of adm nistration; age,

sex, health and wei ght of the recipient; nature and

extent of synptons; kind of concurrent treatnent,

g, . " o Y Y e
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upon the route by which the conposition is to be

adm nistered, if applicable, and the effect which the
practitioner desires the therapeutic to have upon the

therapeutic target of targets, such as cells, nucleic

acid or polypeptides, through with the di sease causes,

synptoms or effects are nedlated Exenpl ary doses

i ncl udén wedtdin @ihdbadoments, ® ogr @tocaxiofiorhs-a0§1 ztﬂale—heteroaryl and is
conpounds 5 of the present invention per kil ogr

s SHISRRCh Mot |-e2nbi e S SuBstiueso e ¥ hFcEY Bg lm%@?ndenﬂy
KiiogeRmm®R ARG, ARV O] RTSR PRE, Y1 40K BHFas 3BRKLd above.
100 m crograns per ogran1to out’ 50 mlligrans per

ki | ogr 44 gr r bgu

mi 11 grayein %p‘ﬁ“%?%‘l‘ernggmﬂ/xg LR Wb RELATA B, P, 2 or 5

msMhuampﬁeﬁlate that doses can al so be cal cul ated on

10 a body surface basis. A person of 70 kg has an

appr oxinedreib oo dichBCR' Ar-pBeifl tHat & SBMALRINBEHESne @Bituent
doges can be expressed as mlligram or m crogram
affotmpesitgin 2 pe 3 dberpbBudithqer mpiedypssign}, aeduding gmppdiments where

L A P 5 PR L e
L SRR BB TR, RSOt R B BB it o

13hRtiaRAt R?L%melht)ﬁsgmrrﬁr Pes, SEMag BMb&diments where said two
Appl i cation The present invention further

p Behstithestst ngzar@dnémn@@ﬂass @ér ﬁr@edn@timle -Q-dfe, -6Er.aR 2 -
e R8P0 e ent 4

oV RSERR Byobl hE VEMME M RE g K R Sohe SBPR Bt iuced

| vithatvbai(n setsbiagitsen tpositisad 216 (he maRye R‘t 1s[)2f6)ﬂf¢hloﬁqihleﬁyl).

use is the treatnent or prevention of a proliferative

di sor dehofer A5RRASE theS HBntRsh Feldtt TR a VonfRE®havihf a structure

certain enbodinents, said treatnment is the treatnment

ofcpaeseatad by formata Gxar vy tententcsid obyterdasomehic Komi diereof, wherein

t he I n.kin or, mut her

SIRC rl]sa geslect (f %cl)rﬁlhlli an@ Cg dfsu{:@zig glg%l}y&,i a{n%n\sv ﬁ %Fected from H,

maY, aatks] bh€r€Ef0)-C s-alkyll Bnd @mkaim RO REIR embcadd ITEﬁfeSas defined

sai d therapy or prophylactic use is the treatnent

prksMentipsRrtER Ao RS RO r iy seireed dem di. -mcdwAgnd Q(nO)CHs
t i r t at n

oft AT SbERCRy, 38, Snd "EEREREL ol R [ Mitormative

t embbeichents, Rids smntdai froon adfrariched ﬂz,t(kvallty;t ojzfcsanCyaﬂcmllkyl In

Ki nase or nt 30th rseof he i nhi bi

t RErtigley Wwefrﬁaodg%@% “an S?lsﬂa?%% ' e@@fﬂ%pentyf 88 efdiohexy!,

T'[Héﬁldlﬁ%‘@m%cﬁq%%ﬁ‘t% wHaNERT i Rinwatdi b 'b@ﬂﬂUdYog%ﬁov' des a

nmet hod Tor treating an individual, such as a mamm

havi ng m. u

prol 1 T8 3 | SERRF aBb R R 6 LR, b4 Qﬁalgéttaﬁﬂﬁtl{dmgybmmme

diasdntlerR '0R? di%Rés‘\e&ndOOmrerassleﬂ@daedbmml stering to

said individual a therapeutically effective anount of

a conpouwbdther asfech b dhicl thve@iorArdddiay FRa ald éf@&hd havmg a structure

conposition of the invention as described above.

c EaPresieRice B defintdh (13 or & lquloperiy ioF sfaTcoiSe MeTiR tﬁ%ﬁhthemf wherein

Cept gk '%vh%ﬂ%gén"%g&ﬁ?r ’r‘saﬂef’ec{%doér&ﬁer%t 'FV € ' %W ‘i'e md&hyl, -CF;, -

di sease 1's cance certairn enbo

t ethat, n@fttpyl s-buhe, tNHat 1GH;, oOEH Cahe Q]—c?d‘l@irop}an (beyclobutyl,

treat thel h|b|t| n of the act|V|tyo rotel({l
éﬂ ot‘qu nyl,

Ctthnt e éte Hz%% "B ?Iﬂepsrnh% grindmyl, -
t | of t t n(%%b L }
eﬁ%&%ﬁi %t ts(}Nsacl(g eat }III;: t@%ﬁt rggI ment " of thjét OH,

t NEat mre@H=0¥Olan |-$1(f=|CaGHa,t OFS(—(D)zEHﬁer -SerONEgasS(FOalNH,,
can be treated by the inhibition of the activity of a
protein kinase or nutant thereof, such as the
inhibition of the activity of p38 or an isoform

t hereof The present invention also provides a nethod
for prophylactic treatnent of 15 an individual such as
an anlnal |nclud|ng a nannal partlcularly a hunan

. o - a oy
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25Yet anot her aspect of the invention relates to the

use of a conmpound as descri bed above, or a prodrug
thereof, for the preparation of a medicanment for the
treatment or prevention of an inflammtory disorder or

di sease, including inflamuatory di sorders or diseases

that can be treated by the inhibition of the activity
08(=20 pNol( €HRC K e e SGrO NHaOH, CHaTr1¢9f whad dhoradshydregens of said
inhibition of the activity of 30p38 or an isoform

t BEYIRD RreptioppibnhEaplaged bre substiwnt dilcpendsnidy s¢lgctgd from the list:
phar acat ica gﬂﬁﬂl jti CC i S K un S_ _
dgiz’c :rt?b?#’ a%oblee, or @g}%r 0 rlugéyte{?g?dgg? %%ﬂgﬁg% SERS-NHMe,
phadEma el Meb.c-a¥(Me) Bt c&NH(&b,€H]), | - DHCH.€XleCHi e rCNor-NO,, -OH, -

oD TG g ERRr s b afPRC P o€ BROGH .. -
t ber,CPhORHLCON, ofcEsCAG! | Midy,of coy, Mot etoﬁlkﬂ,na@ge@vNHz, -

mut ant thereof, such as the inhibition of the activity

o C(PBBNME2, af (FQBYMeHi, t-héT@BYHBITh eCeUbNEYit, <BimpbdIFI§H.CH), -

are_ t variqus djsarders or .diseases, .
i ﬁT@ﬁ?ﬁQ&%ﬁ?ﬁ% S RISk B XS Z0gnd wherein
| ') RiNTRL @iy Vlirs @ defirsedaibodé;S@asiasd hdhevdr et the total number of

"proliferative disorder or disease" is also art )
r 6889 Pedidany-Rhevhga dakea tagadlgr dlor nad exefied dfggiecarbons. In certain
A " i v . .

CHBESR IR P s SRR BB ARt Such s et
uand W-8d , is peletted droat FHNopionallg wobeituted -melhlys -othyBnrpibdyl, and

i ndj.vi dual . Cancer and tunors are prol,ferative
dpg%qraﬁwu'a%ﬂtwi st et VagiRpY Reithg Ror ¥ oBid age as dofined
fLOMA 1hWREinWntodBRARY, ?Wlfiv‘l i@%g%ﬁs@ FehPAd I-rhgdelfleanﬁ _C(=0)CHs.

proliferating cell, typically per-proli ating
c @& Ipartaoudhri embodisrenti (REursd aWelk's ,ara totindrydoegdeh. ndy deemative

dyspl astic, _er. have praglifer .n certajn

ot BBy R dnraea Ll e ri R LSl aR 3¢ Myeloaliol. In
Camghlat Bah SddRBedts FetigdelBited RBm: @@{h,mykl'oﬁéht?f, ahd) @%cléhexyl,
activity of a protein kjnase oy nutant thereof, suc
asncluséng erhbaslimpats whitret Riearslc Wi R arg both IBdRegenor nut ant s

t her eof . It will be apparent to a person skilled

i n t he Aawother @ppecealitmyinvhetial sddtes tir @ winpohed ihasignt structure
invention, that t met hods, pharmaceuti cal. .
coREDen R o ny JB R aga - pPHa EETrcEP S ks Ay Lierg" tha i
t R6t £ U BEIndCRANRAABE $n Wel preRQinsSdraraftOfor iR @n h@RUMRME listed
20 of other ﬁfob'f ratiye disorders or diseases, or

f drerddn), MbargioR L iRhRbiR | Rg brWl #rfdeXarg etherpasd as defined herein.
i ncludi ng tunor cells. Compounds of the present
i nvent imeizedmay wilé be sedludnowm tohepdrsead fiedinagf skdil setweart in light

processes which feature abnormal cellul ar, . . .

P BITEr BHATG IBHE Il R LPREEY Bf 9 mpatnh o) éhesinggnfiogdo particular
| REaYdéIBG cCMNERLses BAN OthaREQSE MBI REIIRd fARE Rubstituents attached
fam lial 25 adenomatosis polyposis, neurofibromatosis,
péothcayiridopyrimglane finfmewoilofsss, fondwanyicthe imetskt applications cited
hypert rophi ¢ scar .forpmat,ion, . infla t. bowe )

P RGN (8 RE AP B s ST e of i, Pasien of
Cebienpid $diestiat KiRase I8MBItake dunkitPatedcas 61 €¥@RinS Volume 11,
psoriasis, pulnmonary fibrosis, arthritis

gNurhen 1| sk 2005500 1843-4R6il Q) dior s¥imrlcabiyhepnasmyll groups

0 r g e t tesurgiecal '
a5y TREEGRT o $0 9GRS WAL B UELeBRE fof) PR erFhBRATHS sbove
6 spct#icRFonODKG, cb) Be Bdbeased. The conpounds

di scl osed herein are expected to be useful in the
therapy of proliferative or hyperproliferative

di sorders or diseases such as cancer, autoi nmunc

di seases, viral diseases, fungal diseases,

neur odegenerati ve di sorders and32ar di ovascul ar

di sease. 5In certain enbodi nents, tunors may be solid
tunors, which are cancer of body tissues other than
bl ood, bone marrow, or the |ynphatic system In other

Y T L o T o o
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15 cancer by either blocking the initiating nutagcnic
event or by bl ocking the progression of pre-malignant
cells, such as by blocking growth of the tunor, that

have already suffered an insult or inhibiting tunor

rel apse. Compounds di scl osed herein may al so be
useful in inhibiting tunor angi ogenesis and

nmet ast asiother 260pHae of oy divasksorofeldttd s aroatpound hawiyig al steucture
be useful in conbinpation (adm nistered together or :
s EiesREteA by 93 () RhdMnfaRiRmcTie 8k slsreoisp st IR ths(rek Wherein
ax fsag, %fﬂi ?Kmeﬁeﬂ?ﬁe,‘w, RF, R RN \ARhLH W ARCR defined above.
anti-proliferativé, cytostatic or cytotoxic agents.

O her 4= | ~ ' atiyv Whi c

oy b oET PR ob M ARShAH PP s st RRRT M Brucrure
prepseshted by dovinudn (1) bEhnid@uiohrsie ot eefdodeehe#ib foetheirdaf, wherein
I n,conmbj nation treatnent, the conpounds of the4£resent

i BveantSPGRCAEOB R £ ndnienyb it riagh cpedswhistintethy it fet: 2, or 3
a0 srifRAGELS Ak élptlilé %fi‘ﬂhéed’ RiGHk Vs?le%grﬁt nf RS Gh@REUind wherein
her el n. I{ or mul at 5 as g» I xe &bse, suc

cBMRHAL | Bh VoMo dut Ksare aptiefinetl kboxconpounds of this
invention within the dosage range descri bed herein and

t he ot hecerBdphabedisentsjRalsy, aatkyleragepulkgt stbseatsdenih 0, 1

wthinits agggqved dosage range. For exanple, the
cQE2 spbsfifusnisdk -dnJHdiBR LR HEKh e R 18 omgidyl, -butyl or —t-

S i St | i : scyt®t 0xj | :

RGPS R BB R Bty 0.1 or2
Csulpatirds Ri&soelidieg chbpédinrentsayhabis R be-adiohaitst er ed
sequentially with known anti-cancer or

ant i - pmabdef skilddd wnethagemivill wheegnize emhil naédifie) combinations of the
formulation js inappropriate. The invention is not )

| individeplinestible reddumsiche vangis reedensfi tha compewifs girisclosed
q . heeein b ' it . '
oFaSH DESLRE AT AL S BBt Oy ion
anti-proliferativ . JFor _exampl e, the cytotoxic -
act i vi 19 ob SpeuiGen? 2R e ok EORcR coitfnfil 7t Snvention
f haweopinidle@llari weightf eCb@dchy 19Mans aqo@neLti@flarly between 270 and
adm ni stration wth anticancer agents (Cancer

REQRapers, pastrculgbyy Betweon 279 and 100y pbevoRs peE: Bargigulpi between

| BYERhA 98b. In certain é‘ﬁ%{zﬁlﬁ{en%agcgﬁ%o&ﬁéf of g% ?H&e{?ggxé RERVAHES more

a pharnmaceuti cal package, I'n sal d pac

i o€ thedfeHowingorhpouetedistds: &N ynoomotd éhah dr hydregendbonidhdonors, (ii) not
present invention. In certain emiodi nents, the package
cBIRpF feas! P €0t b oG GR MRLTE R0 TRE them g TotADEe bonds
CRORAR BEhdTBY REnMELGohRS. hheerale kBB MincAls, #E compounds of
individual in need thereof, 15 including a human. Pn

c &rrailan(Ipateein @vboldingrewits Lipiheki phRule ot biviet dLippeskk aydy. Drug

I nc es r re_conpounds of the prese

i %Lﬂ{i Voasﬁ%ﬁgﬂjé’dhatvgg? g e%?elrhweagl&tt%i % ry‘()O, not more than 5
PRAABBEE YbhE abndril IR dh&Rt theM D RRIrcen Aol -&oEes, Md a cLogP
antl-Erollferatlve agent. In this case, the

cuape bpics) -bink he present invention and the ot her
pharmaceutical ingredient may be fornul ated separately

and i nln ewhi ambhdarinetad dlggeprasantimyvsntidi) Grpounds of the invention are

pharmaceut i cal .. i.ng-ediepts t hat be fornmul at ed

P OBRTREr e B EBERAR ptRh BBBERhoE o BhEthds of the
PHRS&NinYAUER iihdht BIRfUegyiBitRICs Rafuet béTbivaduosihhes,
anti-cancer and anti-proliferative agents such as
deslge bpieg datsviwcd imacserdanenwish tho BRaf ihpdtion assay described in
enbodi nents, the pharmaceuti cal package conprises
instructions to treat a patient in need of such
treatnment. In yet another aspect the invention

provi des a 25 pharmaceutical package for treating an

i ndi vidual suffering froma proB3ferative di sorder or

di sease, such as a tunor or a cancer, wherein said
package i ncludes at | east one conpound of the present
invention. In certain still further enbodi nents, the

. o o o o . - .
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10 printed form such as a package | abel or a package
insert. Instructions for a packaged pharnmaceutical or

a pharmaceutical conposition can be inserted in a
delivery carton or finished package, e.g., as a

package insert, and the text of such has been approved

by a conpetent regulatory authority such as the Food

arid dRamglcddhvwn dEloat Imr(aMbdlﬁméﬁtE, thini@ e dalot & @dow 0.5 uM,
Al ternatively or conpl enenta 15 instruction may

rily
ab%lawws%rb@@w%ml\é&rrb@mopém{lﬁl e.g., on a

conput er -readabl e storage nedi um such as a
conput &t anasbetpttediveand oy theavpseat inyertiom eempousgs of the invention

d@rtealg%%ﬁOQr@qﬁgta tfvn'}e p&SSﬂ??er@ﬁ Ql%‘bgdlﬂleﬁks hheféo%%%nds of the

cprepaat 1ndd:18ﬂ)ﬁ 1nﬁB1R§B$ aatidth atithg I@ v atucdl ebdl @ S1 pM In certain
magnet o- opti cal nedja such as floptical disks; an
hﬁma%m@ngﬂe\fh%g%so VRRE iabslogp 8 | ;bel%f)@gu%&e%%v 0.1 uM, or
g] & 261 ﬁpp execut e program code, such as
|cat|on speC|f|c integrated circuits (AS1Cs),

progra e | y ‘
rorar v10 S P et 5 FErbER TR, SRbbLE OB nvension
| Astd AIplrito 0$ nivay than 9PV, Se>ra thak 19 58] dias $haafo88s) or Moee tah 99%.

website fron1mh|ch nore detail ed |nstruct|ons may be
d WA epMaRINdymay cxist Ht AROTNESEHY He | 18% fomﬁsmﬁkylémgdwe or more

nglgg%%lﬂé BorAfLe aHB[_ Iﬁ'&y EhR & gﬁp s Qi R ol vyl fﬁcludlng defined

he “i nvent | ther relates t
netnhonts of salyaitd) esilwdinghpdreospriith gpddmed iamgutts of Iweter
present invention, conprising the step of reacting a

co np oumnd ah@uem gmBoditrichiG todfrotefyr 65 et @eledjonf et dlanned and
(Il) with a conpound having a structure represented b

f geliheraie prodipts g3 wynditio cReisTBLscberpe.NG Rrpdiyded |by)specific and

m@%ﬁg&pflg%?lcélspé{)_é@ ﬂ&%grt&y glfl%}a&?&negﬁgﬂf %d not b degradatlon

defctabetisa bonv eferﬁilélnatuon vent produdedr sshempuetiat es ttyepraducts in the

nmet hod. of . synt hesi zi ng a conpound according to the
prEd %W“ﬁﬁ@%ﬁﬁP%ﬁomHgnpr|S|ng the step of reacting a

conmpound having a structure represented by formul a
( | | ) adh ewtdt phbeinsBl ecaRayngs ebiks duvsatip grcyrdicd or isolated,

LLUGh U LSREES SPLETE LYK R" B D 1eh08H) el by o

el n I ne
etﬂasld)i% Ndush as @t Rast MG rat ﬂ@kte%%@g&tvhe at, leas 99%. Burity, as used
C13- al koxy .or an_0-1]j nked et her . cont ai pi ng between

S hstr. §9% S ol %thaﬁﬁﬁﬁowt? 1X“‘fenp1€§}’t aﬁ'ﬁOEaﬁcﬁuﬂty refers to the
egReFh BN SconfPouhd JFohe alhiféﬁltloﬁ rob?ilﬁ&ixﬁs b $tddubt 86 a synthetic

al kyl . 15Furthernore, the invention relates to a
c ohpoiging Shlmmen g:lthersberfqmt arr gtar epe e emoedpusifichonmstcps. ( Relative

t
DU o e B o5 pempoundhth BF frisHp kG Bege o more
f iapuritRs Qheh RLBy-pridubts n&iegr&hatlér\ll\?focﬂlctsa( % -tk d4; ?%ducts of

Rwis taken fromthe |ist of
afyidatgm odydrelgsip, r@d@b@?ﬁd@rﬂompoyeql@b@te&gﬁd@m f@m a eorapound of

Spel S5 2 e s g, o e B oo
of a synthetic chemistry scherne. Thus, absolute purity refers to the amount of a
compound relative to all others, while relative purity is generally unaffected by the
addition of unrelated compounds, such as excipients, stabilizers, or other

medicaments for conjoint administration. Purity can be assessed based upon weight,
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Is -N(R1)-V-R2, then R18 is not -WRA4. In

further certain enbodi nents, -0-R5, when taken

together, is not a C _sal koxy or an O-linked

pol yet her contai ni ng between 2 and 8 carbon atons in
total. In certain such enbodi nents, R5 is not al kyl or

al koxy-substituted 10 Exanpl es A sel ection of

c oopaitndsmoti fikids bhensaommuat! rélhgveploasies. anmahcm measured
arc listed |n Table 1. The conpounds in T ble 1
sYRthEESe@f éleemlaqlﬁ@d%néql@ﬁ,a nPUéglglel@aleli@ a'wdﬁé%w -visible
a r NgGIEMigi

b?%%%gﬁ$ﬁg1pggggys§tn a%??gp?gﬁ|fe%§?%¥g§gétﬁ€9tfg§ layer
|nmoemnuﬁamwamsﬁydﬂpbyﬁﬂﬁié(Kbmﬁhumﬁ@dare shown in

Tables 2 and 3, respectively, as determ ned accordi ng

t o exaivpt @sothdr tagpelB.of Ahe Syndnhies i ®la23Conpadads of at d@npound
invention may be prepared by the synthetic sequence
sHBWHDEhabsRenes | or 2. For exanpl e, exanples 1-7

show in detail the synthesis steps of Schene 1. As
depicted in Schene 1, 8-oxy pyrido[2, 3-d] pyri m dones

may be formed in one step from nal onatc derivatives

and 6- Chitionler Bmbodimets?2- net hyl t hi opyri m di ne. The

conmpounds of exanples 8-10 show in detail the 25

gygige%;flpélt’tecg‘?aﬁ as%e]c‘t: I}E Icl)trlloensre(iiﬁ ys ! ed I h S% rﬁprgﬁen’ted by a

sg@@nﬁkqmmﬁhﬁmy?apetlc aC|d hydroxylanldc derlvatlves

and 6-chl oro-5-fornyl-2-nethylthiopyrimdine. A

skilled artisan will appreciatethat other routes of

synthesis may be enpl oydt as [we &g parti cul ar,

ot her routes of synthe3|s ma )be applied to
nvention. The skilled

certain aspects gf RS €
t ext books, such as

artisan is referrjpd t
March' s Advdhe Reni stry (Nlchael B. Smith &
Jerry March, PIeyl'ter i ence, 2000), The Practice of
Medi ci nal Che jstry (CaQ)IeSCi Veérmut h, Academ a

Press, 2003)

Synt hesi s ( RNl 5Greene 8z Peter G M Wit s;
John Wley & Sotfs I nc, 1999). A:. Synt hesis of
8- hydr oxy- pyridol2 3-dl pyri mdin-7-one derivatives
(exanpl es 1-8) ScheneG%) 0 OH 1144 A, 85( N A

SN 4 Br TO O -Hu

or any tautomeric or stereoisomeric form thereof, wherein | and m are

independently selected from 0, 1, 2, 3, 4, and 5; and

R’ is C6—alkyl substituted with 0, 1, 2 or 3 substituents R'®, wherein R® and

R’ are as defined above.

In certain embodiments, | is 1 or 2, and in particular embodiments, | is 1, in
both cases including embodiments wherein R® is independently selected from
optionally substituted —O-C,3-alkyl, optionally substituted—S-C;-alkyl, optionally
substituted -C;s-alkyl-OH, -SO,-NH,, and optionally substituted -N-linked-
heterocycloalkyl, including embodiments, where | is 1 with R® being at the 3- or 4-
position of the phenyl ring. Such embodiments include, but are not limited to,

compounds represented by formula (Ia) where R® is-OMe, -O-CH,-CH,-NMe,, or —
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Pyri di ne TPA (113(71, Exanple 1 Ester

1 (5.83 g, 28.6 mmol ) and al dehyde 2 (4.50 g, 23.9

nol) were mxed in 300 nL of anhydrous DMF and cool ed

to O C. Potassium carbonate (9.90 g, 71.7 mmol) was

added and the reaction was stirred at 0 C for | hour
before being 5 allowed to warmto roomtenperature for

1 CH1,FOMris 3-pdaitfonaff thdrghddlyFringsornelmy & isisdesthyladparamine at the
and the remai nder, was diluted with 500 nL of ethyl
aéé¥%¥@ngggwﬁgﬁﬂﬂdnﬁhto a separatory funnel. The

organic |layer was washed twice with 500 nL of water.

The wal®pthcayeitaingmbonarenisd indtasd. wnd R 25andaperdently sclected

olOHL 5B e "B R0t nO MY POIEAEAH, P, Mg o

ordani ¢ layer was
seplariaé ad, fldsdieg, WCH,)aMlitkedustgodiclallsil indt e(CH,),-heteroaryl
filtered and concentrated under vacuumto give

) 9.29 g..
otVithr iy gRdeqie b BBt 0 e Snfitod s Atclyiae nppdmeatstRiHUYR Nlinked-
Sk Ld el utJ i 9 I/ -ene g
ch{i%foi%%géuéylgilg ege%.gt‘fgn gllaglfls {%{F?%(ﬂt Y i uelr?%ugg’o det %ldmyl and
Theetdatee nnd Ithavalsete¢rban] i sdaltade droim pR@dlerpyrafole :anll triazole. In
THF: MeOH fol | owed by 15 t he IRy of 3 of M .
ST e PrEsS g e & ke Pl sl g dgtproaryt s
f Qlibstifhtdd BYtIess 2 GuBARR&Hs WIh Inc30 paki®iar nMoAGHERUS: is 0 or 1,
HC1, and then concentrated under vacuum The crude

singludingrambedinteatsavbetevR't v 656Gl )oNN- Enkteddrtuscysidatingselected

and filtered., The.solid was. he i cal d an rous
2o mRirTRARY o Dok S At ROGE i f A TGP e

cl ean product. 3. 20 Exanple 2, . ) gid 3.(2.53 q,, . .
8. 17 mybPyriigler gihge SEOPHMERE i%? “alrbnﬁd ﬂ%a%w&m ? 30fld (i in
At LMY Tﬁa@ﬂﬁ@sﬁ@éﬂé}. ernf Qb AWREH BYLEdIRTFHhRERT B #Ritl 4 BelTn para
mol ). The m xture was stirred for 15 m nutes at room

t papeent ir @ 40t LAehinkeahhgdrocycl@dkyd $adect@0 figimumaggholinyl and
The solution.was briefly heated 1o reflux and then

AP PatEt L oSty QU giie ok st heubGtict, 6 AR or 1. m
WREIHCREPYRH cvib8imands Rinh pddiorsDliicd iMasetd poditindieelected from
wth a 1:1 mxture of ethyl acetate / di eth%l et her

at

anti™N p helegen(c. grhéhlemica fluorigel r- Ovfas:-dbread L at-abyt-0H.
give 2.05 g of product 4. The solid was dissolved with
et hyl &t etrttie canbddwvenhredh wi T or 2, Mchglimpesbéddhents whestid R™ is

E}Z{iﬁéﬁt’ %%tl%ﬁeﬁécﬁ%%ﬁgm%?ﬁ%ﬁfy a §t_ﬁﬁteﬁé r.%@&gﬁpﬁ%%uy substituted
-C,¢-alkenyl, optionally ’substituted -C2_6-alkyn’yl, optionally substituted —O-C;¢—
alkyl, -CF3, -N(R"),, -NH-C(=X)-R", -NO,, and halogen, including embodiments
where m is 2 with R’ being in 2,5- or 2,6-positions of the phenyl ring. Such
embodiments include, but are not limited to, compounds represented by formula (Ia)
where both R’ are independently selected from methyl, -O-Me, -CFs, -N(R"),, -NH-
C(=X)-R" and halogen, for example where both R’ are —Cl substituents in 2,6-
positions of the phenyl ring. Further such embodiments include, but are not limited
to, compounds represented by formula (Ta) where both R’ are independently selected
from —Cl or a —F, substituted in the 2 and 6-positions of the phenyl ring, or where R’
in position 2 is chlorine and R” in position 5 is -NH-C(=X)-R"® (with X and R" as

defined above). In certain other embodiments, m is 1 with R’ being in 2- or 3-

36



10

15

20

25

Bromde 4 (2.04 g, 5.92 nmol) was slurried MNN O O
Oolt-Flu in 50 nL of glacial acetic acid followed by

the addition of Na2W4 (195 ng, 0.59 nmol) and 30%

H202 (2.30 nL, 15 20.72 mmol). The slurry was stirred
overni ght at roomtenperature. The solution was then
concentrated to approximtely 25nL. of acetic acid and
dpbgitied ofithdr pRényiirigf (vt ar ortih @r satth hosdn].i $ichr @dbodiments
and washed with water. The filter cake was allowed to :
aficlyiey bytarg ineteh&l.ltsg Q) OBT9Yselchyeseicd by defauls (1a) where R” is
2 leg 4 _O-MeBrepi dejR(3. 5 4 (R!

p?%%ée%&? r?oo 20 r][rlreLth}é)lf gnl}/lle’l ngméngq(ﬁe gzt’ eg&?g (?C()p% 3??)1?& %ml’é%én, for
hexamsple Fihera Raist-i@mrwhsn 2qobieidn aif thedpHeny edngyiot wh2ee Riis -NH-

of hal aceti id and;;10 f 2 M aqueous HCI1.
PhKBRY GruRSton P REo uhhR S Ao et o The

filter cake was allowed to air dry to qive 1.36 g of .

pr oductn eTtedBSEPPEMENts, By dnfpie-alkyl substituted vahoPiogd sgbstituent

(R'12% Budi Loy i RF { boronic acid (570
. ’3.‘%‘%‘“"2%%‘?’5’6,8&?.%51 c‘)ﬁl(e%ﬁléw?s% ol yand[ 1, 11-
Bi s(di phenyl phosphi no) ferrocene] di chl oropal |l ad iu

m(1'1)conpl exwi th di chl oronet hane (270 ng, 0.33 nmol e)
wer e

| xed Lj.d | der 10 .
et BB P RRP U RRRgh RS bt e e L s R

col ven - a0 Efbronlisnte B buesseiay THSR B ngmethosy-

ag&g&ﬂgg_ SrifiRAL-9%hnko 90 C overnight. The sol ution
s cooled,”diluted with 250 nL of ethyl acetate and

washed (wi - 250
meof Brrie EhbettneBiahhBkes AHER B OB,
whitiddpBydlpaiieidiodione) 15 sul fate, filtered and
concentrated under vacuumto give 2.08 g of crude

pr oductk-(2BapichRképHea)l) WasctRbky-Di(8ndthékyphérytami@s)-pyrido[2,3-
col utm chr omat ography eluting with 5%

neimyarsdinn=ops/| ene chloride to give 1.54 g (100% of
product. Exanple 6 Conmpound 7 (1.54 g, 3.65

mol ) @2, b biremhdnyr840ethbx o -(3-sutfameylpbanyéngfio)-pyrido[2,3-
n§h8¥1enf;£h£oride and trifluoroacetic acid. The
sSRPEAPEL St i rred at room tenperature for 24 hours

and then_cqgncentrated under vacuu 50 of anhydrous
tol uené-GaloRhe L)- Py e - el g aieny famifo)-
CRpSAIIb Rad petiRamI-dHader vacuum to 5Sgive 1.94 g of
product which was used directly with no further

purifigatbi le AU - 05 56 }
mol ) &gg p %@Eﬁggﬁ’%ﬁ%ﬂﬁﬁygpgiﬂg%ﬁ€g§%%%%e )?gpggzs
md]pydirddinrbbine, f ol | owed by the addition of K2CO3 (232
ng, 1.68 mmol) The reaction was heated to 80 C for 2
hour s. eXbaCtaolophdrgn)- a9l 2e@-mbihbk gitedy it Pavido 25
solid carbonate and purified via reverse phase
pAEpEMEEIvEORhr onat ogr aphy (63.8 ng isol ated after
purification.)
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-(2-dimethylaminoethoxy)-

phenylamino)-pyrido[2,3-d]pyrimidin-7-one,

6-(5-Benzoylamino-2-chloro-phenyl)-8-methoxy-2-(4-(4-methylpiperazino)-
phenylamino)-pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-8-methoxy-2-(3-(2-
hydroxyethylsulfonyl)phenylamino)-pyrido[2,3-d]pyrimidin-7-one,
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Schene 2: 1 CcH2d 2, [0] \ 5To an ice cold
DMF sol ution (200 nmL) of conpound (2.97 g, 12.7 mmol)
and conmpound 11 (2.0 g, 10.6 mmol) was added potassi um
carbonate (2.2 g, 15.9 nmol). After stirring for 2
hours reaction was poured into water (500 ni),
extracted with ethyl acetate (2 x 100 nl), dried over
sodi umpgarcbditatoeophangl )-Sahmboty-ddd-neigdviathnyptetiylamino)-
reduced pressure. Wiite solid was triturated with

ePHafoladdd Ipesidiedt®8. by vacuum filtration yiel ding
Il (2.0 g, 55%. Exanple 9 CICl CH2Cl2, [0] N NN
"N | 6=(2aprRichpoephnydk 8Hnethexyt 2 g 4ymethoxycarboyyl-3-methylpyrrol-

%%%Rgﬁ&e%ﬁ?&aighp%fﬁgmgpo%) of conpound 11 (300
2. 44 iy GRS T R B o S O s B ifoTag

MdTpitiesdinSebient was renmoved and solid was flash
chromat ogr aphed on silica (2 %

met hanglh &L6kh RERhNFREhthESRY ] (BndiY 1pPAAz8)- 959 -
L ooy s Bt RkTRANS SRIRRIMGncki¥y 1 PO B)
phenylamino)-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(3-hydroxymethylphenylamino)-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,4-Dichlorophenyl)-8-methoxy-2-(4-(2-dimethylaminoethoxy)-
phenylamino)-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(2-hydroxyethyl)-phenylamino)-
pyrido[2,3-d]pyrimidin-7-one,
6-(3,4-Dichlorophenyl)-8-methoxy-2-(4-(4-methylpiperazino)-
phenylamino)-pyrido[2,3-d]pyrimidin-7-one,
6-(2,4-Dichlorophenyl)-8-methoxy-2-(4-(4-methylpiperazino)-
phenylamino)-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chlorophenyl)-8-(2-methoxyethoxy)-2-phenylamino)-pyrido[2,3-
d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(3-(pyrrolidin-1-
yl)methylphenylamino)-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chlorophenyl)-8-methoxy-2-phenylamino-pyrido[2,3-d]pyrimidin-7-
one,
6-(5-Amino-2-chlorophenyl)-8-methoxy-2-phenylamino-pyrido[2,3-
d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(2-dimethylaminoethoxy)-
phenylamino)-pyrido[2,3-d]pyrimidin-7-one,
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10 A di oxane solution (0.9 nL) of conpound IV (175 ny,
0.46 mmol) and conpound V (829 ng, 4.6 mmol) was
irradiated with UV at 150 C for 10 mi nutes. Sol vent
was renoved under reduced pressure and crude VI was

di ssolved in DVBSO (4 nlL) DMSO sol ution was purified on
preparative HPLC recovering VI (140 ng) 15as TFA salt.

B: Bi obqQiCdbroAstludioperAd)styiset {osyv@l-@smithybdjerazino)-
The bi ol ogical activity and utility of the conpounds
oPheyEMIAQ LAY drPy B 9 f-at ed by one or nore
assays i ncl udi ng(t hose described in nore detail bel ow

Exanpl 6-GLhigiotSfnyia-visarbony msmpianybs-methoxy-2-(4-(4-
¢ ASRI AR ARRRAO LAY -y PP SRET T o

Ki f ds .of [ tj by .

det o mAR gD CHRTI v 3T Tl BBy Msglminoug
( MRRtdxassaMd 2, Kdfasigiidie=RaddRaf - 1 (truncated), active
(Upstate cat. no. 14- 352) Reaction Vol une:40 nl

React i 03 s i iFoBhd BEasid iRy T PREE ARG SRR 2.5-

tenperature Assay Plate: 96 well om pl-a

( Giroringdin-560161) Ml ti Screen-PH Pl ate: 96 wel | MAPH
Filter Plates (MI1lipore, MAPHNOB50) Filter Washing
Sol ut i 6A(5Bch285 AR -tBISH-pltidnly])e-methoki-@uptetn Plapeda)yt X
Li qui d[ gc' nti.l|ator (PerkinEl mer, 1200-439) Controls:
NEYALqly e -EBRIMEIN-(©"F: 100 mM EDTA, no i nhi bit or
Positive Control (C+):no inhibitor 20Reaction Buffer
(fi nal od@riduerortflpenephenybes-methoxy<-Gosylfpmeyipheny Inmor-

1 o0 B d1pyrimidin-7-one,

6-(2-Chloro-5-(pyrid-3-ylcarbonylamino)phenyl)-8-methoxy-2-
phenylamino)-pyrido[2,3-d]pyrimidin-7-one,

6-(2-Chloro-5-(dimethylacetylamino)phenyl)-8-methoxy-2-phenylamino)-
pyrido[2,3-d]pyrimidin-7-one,

6-(5-Benzoylamino-2-chloro-phenyl)-8-methoxy-2-(2-methoxyethyl)amino)-
pyrido[2,3-d]pyrimidin-7-one,

8-(4-Aminobutoxy)-6-(2,6-dichlorophenyl)-2-phenylamino-pyrido[2,3-
d]pyrimidin-7-one,

6-(2-Chloro-5-((3-trifluoromethyl)benzoylamino)phenyl)-8-methoxy-2-
phenylamino)-pyrido[2,3-d]pyrimidin-7-one,

6-(2-Chloro-5-(3-chlorobenzoylamino)phenyl)-8-methoxy-2-phenylamino)-
pyrido[2,3-d]pyrimidin-7-one,

6-(2-Chloro-5-(4-chlorobenzoylamino)phenyl)-8-methoxy-2-phenylamino)-
pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dimethylphenyl)-8-methoxy-2-(4-(4-methylpiperazino)-
phenylamino)-pyrido[2,3-d]pyrimidin-7-one,
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0. 01% Tween20 25Fi nal Assay Concentrati ons:

Ki nasc: Use ki nasc conc. yielding 10% ATP turnover as
determined in titration experinment. ATP:5.78 JIM
5Adenosi ne 5147- Pitriphosphate: 12.5 RC fim (Amersham
Bi osci ences, BF1000) Substrate: Myelin Basic
Protein57.8 p.M (I nvitrogen, 13228- 010) Pipetting
Sequen6€2-(dpAsieheltdxyiphohy f)H-thethorgenr(@tracthglphetazariod-
+ 4-fold concentrated ATP.in 3- fold concentrated
reg?ﬁﬁaéwnahpﬁéio[%,é-dé@efﬁn\féé}-v-oaﬁ, assay plate 2)Add 10
RI 4-fold concentrated inhibitor in 4% DVSO in H20 to
each weH(H-Amieputory)-C(2.arichiropkanyD-2-6t-&r famey lipenylpmino)-

F L@k b AhRLLQT 1 tration 10 uM |C50
oV A BLIRLEIAGEN T8 on 10 UM es) 153)Add 10 ul

4% DVBQ .i,n, H20, t - C ] d 10 ul, 500 niv
tora T - pgb i FLC by (- G et iheny Amid)-
agm&gg,@ed]@' ihtig3 kel i phosphate in H20 to each well
6) Add 10 u?m4-fol d concentrated k nase in Reaction

Buf f er ¢t6_@agk tH_f4Q : :
Cerper Stara ) g M G R e Mo P reypiperaaine
wehénydsogiepr-pyralof2, 3wlpyrenidin-Prospar e MAPH pl at es by

addi ng 200 pi 0.75% H3PO4 to each well 10) Exhaust

0. 75% Bi(BP®lydistymaethIphdnybimeny)agmethodyat-ploamy Lpyridudd, 360
R _0.75% H PO to each well of MAPH filter plate

28Iy bdiRst-eRe. 30 R sanpl e per well from assay plate
to corresponding well of MAPH filter plate 13)I|ncubate
30 ni n6a(t2,5r]8¥§?ﬁt€@<rmh@lwﬂb¥'@'hldlIPXV@éﬂIhYg)ﬁéWl%@lnp)-@fm%@H'

%W?ﬁzgl‘%gﬁ%ﬁ%ﬁ% 200 pl 0. 75% H3PO4 usi ng

ofe on 15) Add 20 ill scintillation

R T B R A R e I A

dafekiR§ yrido[2,3-d]pyrimidin-7-one,
2-Amino-6-(2,6-dichlorophenyl)-8-methoxy-pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-methylpiperidino-amino)-
pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-8-methoxy-2-methoxyethylamino-pyrido[2,3-
d]pyrimidin-7-one,

6-(2-Chlorophenyl)-8-cyclopropylmethoxy-2-phenylamino-pyrido[2,3-
d]pyrimidin-7-one,

2-(4-(2-Dimethylaminoethoxy)-6-(2-methoxyphenyl)-phenylamino)-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one,

6-(2-Chloro-6-fluorophenyl)-8-ethoxy-2-(4-(4-methylpiperazino)-
phenylamino)-pyrido[2,3-d]pyrimidin-7-one,

6-(2-Chloro-6-fluorophenyl)-8-cyclopropylmethoxy-2-(4-(4-
methylpiperazino)-phenylamino)-pyrido[2,3-d]pyrimidin-7-one,
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18) Quantify radioactivity using scintillation counter
(McroBeta, Perkin- Elner) b) C Raf (I MAP assay)
10Ki nase: C-RafRaf-1 (truncated), active (Upstate;
cat. no. 14- 352) 1MAP Assay: Reaction Vol une: 8.0108
ul Reaction Tinme:60 mn 15Reacti on Tenperature:room
tenperature | MAP | ncubation Tine:60 mn Assay
Pl at e: 8§2- EA@rb Girﬁmbtmthﬁ%hebylwhnethow 2.qhiare

( Cor ni ng, ppound Plate: 384 wel| U bottgm PS

ﬁgﬂthyémpe@@g@)fplmvmm@rmdﬁ& Bdfmsimidingspag gp
DeV| ces, R7282 | MAP Bi ndi ng3 Buf fer B: Mol ecul ar

Devi ced:(SHBEt Wtkailmrrﬁ Oateine -Gl edighleromenyldes

%ﬁegb ?g;&‘ggf’g%& | ve @(I)lnt ro nt( E:?rl) I(‘]gl) nﬂiobiklt gﬁlse "
R ff Ki
20 M (O3 MTBPIoPS 8O B AP U D20 SLOp Bl 198>

Kuwlgllglgnponéll el di ng 50% substrate tur nover as
determned in titration experinment

Raf _
i rsoh TRty iingd 6 H O ot fhdnyh M-SRk Spyrido[2.3

GdhiitrinBéint 7-one, Ger many) | MAP B| nd| ng Sol ution: 75 %
| MAP Bi ndi ng Buffer A
8-(3-Acetylaminopropyl)oxy-6-(2,6-dichlorophenyl)-2-phenylamino-

pyrido[2,3-d]pyrimidin-7-one,

8-(2-(2-Aminoethyloxy)ethyl)oxy-6-(2,6-dichlorophenyl)-2-phenylamino-
pyrido[2,3-d]pyrimidin-7-one,

6-(2-Chloro-5-acetylaminophenyl)-8-methoxy-2-phenylamino)-pyrido[2,3-
d]pyrimidin-7-one,

6-(2,5-Dimethoxyphenyl)-8-methoxy-2-phenylamino)-pyrido[2,3-
d]pyrimidin-7-one,

8-Methoxy-2-phenylamino-6-phenylaminocarbonyl-pyrido[2,3-d]pyrimidin-

7-one,

6-(3-Acetylaminophenyl)-8-methoxy-2-phenylamino)-pyrido[2,3-
d]pyrimidin-7-one,

6-(2-Chlorophenyl)-8-(1,1-dimethyl)ethyloxy-2-phenylamino-pyrido[2,3-
d]pyrimidin-7-one,

2-(3-Aminosulfonlyphenyl)-amino-6-(3,4-dichlorophenyl)-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one,

6-(2-Chlorophenyl)-8-(1-methylethyl)oxy-2-phenylamino)-pyrido[2,3-
d]pyrimidin-7-one,

8-(4-Aminobutyl)oxy-6-(2,6-dichlorophenyl)-2-phenylamino-pyrido[2,3-
d]pyrimidin-7-one,
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25 % | MAP Bi ndi ng Buffer B 151 MAP Bi ndi ng Reagent

1: 800 Pi petting Sequence: 1) Add 6 hl 1.33-fold
concentrated substrate + 1.33-fold concentrated ATP in
1-fold concentrated reaction buffer to each well of
assay plate 2) Add 10.8 nl1740-fol d concentrated
inhibitor in 100% HVSO to each well 20except to C and

C+ wel bg2issDivglopbphicawl)-2¢CYBdimethehaindehiyamyinocarbonyl-1-
(starting point: final inhibitor concentration 10 (tM

| OGSV EP P WRrBHO SaRedodYr T ARILi SothlP¥Emia -0, Add

10.8 nl 100% HVSO to G and C+ wells using pintool 43 )
Add 2 Rt(2oeRishlosephisuyh-Sr(CtraetioxgdiDox p85pPAnethox fthenyl)amino-

kf/ﬁq&ﬂ%?gﬁﬁ%{ﬂ%ﬂ@ nasc in reaction buffer to each

wel'l's %) I ncubate according to reaction

time a t rature 7)), Ad 5 ill 1MAP bindi hg .

Sol ut 1 SRR ES melnetib ar 6 ety sy - g rido(2.3-
i ﬁ]ipybi@ﬁiii@m-bﬁd]e at roomtenperature Measure

fluorescence pol arization (Analyst (1iT, Mol ecular

ot oAb B S a3 s e dbiliglopiEl B il Sy Bamino

nopridRd St dJoyriMaimp&racur e: r oom t enper at ure Assay

Plate: 96 well U bottom plate (G einer, 650161)

Mul t i S8#(@ekmRidpfipat)ex96-(dekdic Bphdiyl k24 3-Rietttoagphenyl)amino-
(M1 lipare, 10 MAPHNOB50) Filter Washing

SBYUHAIA- P YEHATAOICS, i nt i | ation Li qui d: Super mi x

Liquid Szintillator (PerkinEl mer, 1200-439) Controls:
15Negabi(¢&-Rmthdphquely8-msthorx 2Bl tame y Inhardamso)-

Pasi:ti¥e_ - g%__+:no|nhibitor Reacti on Buffer: 20
&?’%%?ﬁﬁ% n?g”%wl MyCl 2 0.4 mM MhCL2
6-(2,6-Dichlorophenyl)-8-(2-hydroxyethyl)oxy-2-(3-methoxyphenyl)amino-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-(2-methylaminoethyl)oxy-2-(3-
methoxyphenyl)amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-(2-(S)-2,3-dihydroxypropyl)oxy-2-(3-
methoxyphenyl)amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-(2-(R)-2,3-dihydroxypropyl)oxy-2-(3-
methoxyphenyl)amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-(2-dimethylaminoethyl)oxy-2-(3-
methoxyphenyl)amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-(2-dimethylaminopropyl)oxy-2-(3-
methoxyphenyl)amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dimethylphenyl)-8-methoxy-2-(5-(methoxycarbonyl-1-methyl-pyrrol-
3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,

2-Cyclopropylcarbonylamino-6-(2,6-dichlorophenyl)-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one,
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20100 MM NaCl 1 ni\4 DTT 0.01% NP40 Fi nal Assay
Concentrations: Kinase: Kinasc conc. yielding 50%
substrate 25turnover as determned in titration
experinment. ATP:27.15 uM Adenosi ne 5147-3311
phosphate: 12. 5 RG / mL( Amer sham Bi osci ences, BF1000)
Substrate: MEK1 inactive2 RM (Upstate 14-420)

5Pi pet bi(dg-Bebloesybenyl)-R)(SAQdidbyRmirbetgldmiuradobyiat-adthyl-
substrate in 3-fold concentrated reaction buffer to
eawﬁolm%wﬁ-aafm%@sla?ﬂwsapﬂl%ﬁ,,&dgpnr@n@n-l:%4 d
concentrated inhibitor in 4% DVSO in H20 to each well
except 60t(8.6cDichlegonbenyle2HS -2 divdraxyatypamimocarbppgt 1-methyl-

oB28-5RD s PG RORLE ek Ay R TIDELIEG | n o

C el PA24y DRI V55 R Mo RAER e carbony [ End-
Spinto BRPHamiROSSRBAbLy-p1viddE 0, 34d|dyridldh-¢QInd, ATP to each
vvgﬁf 15g)Add 10 R 4%%%%%0&%& ed kinase in

reacti gno RUH{&Lh JIFn&IOHD -l diéih I RGHEEE R )aknilbcaibordyR Thethyl-
t enper atrtu’re 8) jogh 1gBRI @E M EDTA i n )E&O o eaocr}}’q) —
welirole3«ybpiming-8anethexy-pyddo[ PReflpyremidiPPopk at es by

addi ng 200 ul 0.75% H3PO4 to each well 10) Exhaust

0. 75% Ki(P@4Dichlonephivhyl)-2pdsoraxcdSuylrasimt §-aret Ry yAdd[ 5D
RI_0.75% H PO to each well of MAPH filter plate 12)
TARYSMEAINZ000: sanpl e per wel | from assay plate to
corresgondi ng well of MAPH filter plate 13) Incubate

30 ni n2dt-Geaarheadaminrerod 2 oadichigeo herd b8 wegthoxyt pywisie. 3-
fi r-pl at 3x with 200 RI 0.75% H PO4 25usi ng

Md’ |1%3?1tl§1a%/§fzedum station 15) Add 20 R scintillation

01 L A, A o A S .

dark&BgiSpyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-8-methoxy-2-(pyrazol-3-yl)-amino-pyrido[2,3-
d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-2-(4-(2-hydroxyethyl)oxyphenyl)amino-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-8-methoxy-2-(1-thia-3,4-diazol-2-yl)-amino-
pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(2-
pyrrolidinoethyl)oxyphenyl)amino-pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-2-(4-(2-(3-(S)-
hydroxypyrrolidino)ethyl)oxyphenyl)amino-8-methoxy-pyrido[2,3-d]pyrimidin-7-
one,

6-(2,6-Dichlorophenyl)-2-(4-(2,3-dihydroxypropyl)oxyphenyl)amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-(2-pyrrolidinoethyl)aminocarbonyl-
I-methyl-pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,
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18) Quantify radioactivity using scintillation counter
(McroBeta, Perkin- 30Elnmer) d) Oher kinases
Compounds of the present invention were shown to be

i nhibitors of other kinases, including p38 and KDR, as
wel | by using standard ki nase inhibition assays.
Conpounds of the present invention are tested for

I nhi bi bR w-_chlovoihen@dga8imsthoby-04(b€2- ki anses, i ncl uding
tyrosine kin%ses and serine-threonine kinases,  using

a¥Egldipensowy yamipprarbany - 1 apthylayriohood)-gaeer el 3.4 wo
Ogﬁg@@ﬁéﬁgﬁ§ﬁgectivity of specific conpounds or
corpound-

cl asses between various kinase enzynes or

ki nasc,framd i e Sk ri . tyhe
50, varine oEp Lo S R SRR S B

| d]psirintidinsbme,prol i ferative activity of conpounds of
the present invention against proliferation of a
cancer 2q8ldyahdhi@hylphenyl)V¥niab sV dichideophiehyali8Sthétfoxy-
finding that conpounds of the invention were useful in
inhm%ﬂgﬁﬂﬁpwm@Mhiﬂﬂaﬁion of HT-29 tunor cells (see
Tabl e 3). 153, 000-15,000 cells/well were exposed to

t he t e$t(2odedwbloncshcayl)Banttbasy-2dhaerrphelinophenyl)-amino-
aﬁp{g ?ia e tokfekernine an |1 Cso, for 72 hours, and

c l(g or PSR SAREs neasured using the SRB assay
according to. Shekan et al (J Natl ncer Inst (1990)
82, 11éf-g,fllé)cﬁ[éﬁorgwaﬁs-838-%@?1)%@%%%@5@-va| ues

S . g . i | r i

T B o RS0 L e o P s e
adfmynddiniasend,er mi nated with the addition of cold TCA

to a final concentration of 10% and the plates were

I ncubab&d, ok Dichnephzoyl)-8amnctdibxy-TH{é-ndrahd mowex eyl Hvamnl )-amino-
mash&? 5d§ines-wﬁth wat er and 100' 11 of a

SOV RS RIAN-deNGt i on (4% was added to each wel | .
The plate was then incubated for 10 m nutes at room

t enper at(@oeDistlosonhepesviasthexy-dnhoyralidpemsthylphspylrgmino-
' I: C. AC| The b dd lubilized

PSRBT tne, 20 ot he- abeor bance. read at

0D570. I phi ki ti Wit f th '

cal oui S @a- e iR iy eld B Bt Fiidol2 3

cqgg@hﬁgmrpoﬁ@lls treated with the sol vent (DVSO) .
Tabl'e 3 represents the |1 C50 val ues for inhibition of

cel | peabldpichlorhehol-sqersann- aaomeuntapafodyiecs. o

i nvention show ng tha e conpounds denonstrated a
d ezrrolahoogbinyd rouineedbcayt-il -metby lifyarod Byl amotorpyrtdp[2,3-

t rds .3 -29 cells. Exanple 13: Activity of
cgﬁ%5ﬂﬁﬁ@9*gh§enograft tunmor nodel s Wth this

o1 ssent PV PGt sgu Aste ot (& 24 FHAR Tme BT
Xgﬁ%ﬁridoﬂagﬁgpyﬁﬁé(ﬁwé Com ound nrcnaration

Conpounds ee Tabl e 1) were prepared for

i.p. admhni | o8 AP At : Camina.
(comoina o eh kBl ey B oA EINE Baming-
i py©d6[TRedipptiaidikEl/idg et hanol / 90% sal i ne). Al
preparati ons were made 10freshly and injection vol unes
wer e a6}(6Sldﬁﬂojjil@mﬁiéd%ch\lﬁf@ﬁﬁen@?%i(ﬂ-hlieﬂ@xildlhﬂmcwmi@-
dosages of between 40 and 80 kg nouse).
Ameélé/ﬂm%aﬁ@)rphenylamm)-pmdprE%w%r%lr@étnaT-ﬁ@@j from
Charl es River Laboratory (CRL), housed in static

m croi solators, and provided ad libitutn with water
and an irradi ated standard rodent 15diet (Purina

Pi co-Lab Rodent Diet 20). Standard Protocol.
Experinments in Athym c mce. 20Athymic nu/nu female
mce (6-8 weeks old) fromCRL were allowed to
acclimate for at |east 4 days. Hdnman HT-29 cells
(ATCC) colon carcinona cell line were cultured in
McCoy' s nmedi um (ATCC) supplied with 10% FCS and | %
Pen/ Strep. The 2nd passage of cells with approximately

~~Nn/7s7 1 5 - - .
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5Tunor Gowth Inhibition (TA) %is calculated as
follows: %93 = 100(1- T/C) where T is the nmean tunor
size of a conpound treated group on a given day, and C
is the nean tunor size of the vehicle control group on
t he sane day. Toxi ¢ deaths are defined as deaths
caused by conpound treatnent and not by advanced

di seasé- (Stl\aéthoxy%t}q&ml;a-zj-(sl-(@ennsnhgll@u@wzﬁmi&(i 63 t he
ani_mal s within 1 week 10 aft?)r the fin ound

ﬁ@%&mﬁt SR o< DB e DY O Y000
jgpgpgngﬁl 7.6h@ted deaths after this point are

but not consi dered toxic deaths. Group

1 wa r EE?E 40%
ddvvaf et6 ]?%hWr%Jhe}{ﬁQS @qﬁg%%/gﬁ%rég%g%% E5e: ound
4p§ﬁ&1dlﬁ&bti@5ﬂ)ﬁﬁﬂﬂodﬁﬂidﬁgl dasabyldnsed 3t yy-athineep dals), 3-
groups 5 to 7 were treated with conpound 24 (40, 60

aftPYIsESNNoN%g doses dosed for ten days). M ce
were sacrificed when their tunpors reached the 1000 nml

e n dpoi At(GrEhmdmim-damnetbribueneylexnoythyhgntee-ér@itned as
| K t t hat
‘131 %%Lﬂnhg h e&%tg&c% H#%%éb '(ﬁpﬁ‘%lﬂ%ﬁl(l: ZI gnt h a? are

presu ed.after th on of tre

and cgﬁb(gé Iékcbl&’r%@eﬁy zﬁarﬁ? '\fé?&ﬁé’ég%“@fm‘; £5iyh-amino-
ebliidsae B dbftmmdif-7=dak, / (3. 32)(Td) where T = is the

nmean tinme required for the treatment group of mce to
reach B

contr oléqg?jolg%h%ogo eﬁﬁ gqugnggﬁ Fhkth llg{ﬁfoglggaélﬁgpdhegyl s
thmlnmpmrdomatd]pyrgmdmﬁoes,tl mated fromthe |inear

regression analysis froma sem-1og growmh plot of the
o nt r oR-(§+(24P-(8 pRVBIndtB-mothythupmo glokiy rthydamiidragiodyl-1-

s R R S R G SR

ihsqgméoglo unit of cell killing (e.g., I LCK =
wkllﬁl‘, 2 LCK = 99% kill, etc.). Results.

No t ox

R e g G s L L
ddpgiesdinesdnd. Furt her xenograft experinents
wer e conducted as above, to investigate conpounds of
t he i nggDIE Ditcthylfhdh§H )N nREHIRY Lk 10 3-y1:98no b9Ado[2 BL,
121, 13% and 143ﬁ§Cogrigounds V\gr (ne}%goseg at %%60[ & 90
mglgmadisehend.or compound 91 which 5 was dosed at
anmounts 20, 40 and 80 ng/Kg. As a positive control,

t he Raﬁ-(Q;@tht@htomplsoyla-B'rmbtbm(WEX@e(/AR) was dosed at 60

23%ﬂﬁd&%@q@vﬂ%iﬁwgﬁéa&y'lv”%%@ea P NROyHEO(R, 3-alpyrimidin-T-one,
conmpounds sho b en 0. t the

ovest 0SB RrRr SR e 05 rgriss D N bhost

d L | -7-
SRR %@%ﬁ‘%ﬁ DERES RGO RO L S i
sane LCK value as the positive control. Activity of

t hese conpounds in these nodel experinments was further
dem)ns6¥(ai6eld1cb},or@:1ﬂre5}'rldelc(|5r(g (Rhe,3Fdhy foepghylethitocarbonyl-1-

t umpour hin the vehicle ¢ rol h _conpounds
tymtfe/éwpw Ol Hyna-S1Behgry- BYEROI3d ])Qt/“ iy qgﬁer

concentrations, and in sone cases with a TGL of

bet weef-@6ohwhioraduay BRdSr(2-(8%2 Bhdilpdsyrtadpmifogaebonyl-1-

f 0
o S A O 12 - MRS 7o,
typlcally at the higher dosage of conpound. C

Sel ection and devel opnent of drug candi dates 20
Exanpl e 14. In order to select the nost
appropriate conpound to enter further experinents and
to assess its suitability for ude in a therapeutic
conposition for the treatnent of disorders and

di seases, such as cancers, additional data are
coIIected 25 Such data can |nclude the |n V|tro

Y T o - o
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20 skilled in the art. These nodifications arc
enconpassed within the spirit of the invention and are
defined by the scope of the cl aimns. Those
skilled in the art will recognize, or be able to
ascertain using no nore than routine experinentation,
many equi val ents to the specific enbodi nents of the 25
i nvent bap,cdbRblordedniigBeinethoSue 3 esghylallfomytngnephenyl)-

i ntended. to be _enconpassed by the follow ng clains.
TROEW-RW ol 2d-dIpyriwdingf©nGi | | al so recogni ze that all
combi nations of enbodi ments, conbination of aspects or
f eat ur 6428 Dichlorenhsnyi-SdaeBexed4herein are within the

S&%@ﬁ,l&flfoh I{bl‘ﬁgév%fé%?fﬂ%wl) éo%l?hg gkgdgﬁ?ﬁj‘b’g!p% ngcry{g(%%gds
go ?rz) ° g %%IZ C q(g]io %ﬂgﬂ?@?enéﬂ)(%—(2-methoxyethyl)oxy-z-(4_

hyi-shelinB Rl Dhediib Bigriie] 2,3 & prinidiy 7 eue, do [ 2, 3-
d] pyri m d I n- E]’ one 2 0 %:I ]%SQ , 6- Di chl or opheny1) - 8-

met hox ( i _
oyrid OF 3256 ﬁlChW&ﬂ;nﬁég%lg 23(@()' E@nﬁeW%mﬁigkﬁl@ny d)henyli armno -8- nhethoxy

I pyloqlﬂ{éﬁyd]py@nldmﬂmy 2- (3- met hoxyphenyl am no)
6-(2,6-Dichlorophenyl)-2-(3-diethylaminosulfonylphenyl)-amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-dichlorophenyl)-8-methoxy-2-(4-(pyrazol-1-ylmethyl)phenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-dichlorophenyl)-8-methoxy-2-(4-
(methylaminosulfonylmethyl)phenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(3-(2-hydroxyethyl)aminosulfonylphenyl)-amino-
8-methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(3-morpholinosulfonylphenyl)-amino-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-ethoxy-2-(4-morpholinophenyl)-amino)-
pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-(cyclopropylmethyl)oxy-2-(4-
morpholinophenyl)-amino)-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(3-tetrazol-5-ylphenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(3-methylaminocarbonylphenyl)-
amino-pyrido[2,3-d]pyrimidin-7-one,

6-(2-Chloro-6-fluorophenyl)-8-(pyrid-3-ylmethyl)oxy-2-(4-
morpholinophenyl)-amino)-pyrido[2,3-d]pyrimidin-7-one,
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pyrido [2,3-d]pyrim din-7-one 41 -1 1;,pHA a . 1
1, 6-(2,6-Dichlorophenyl)-8- nethoxy-2-(3-

sul f amoyl phenyl am no) - pyrido[ 2, 3-d] pyrimdin-7-one 5
-1 , O 6-(2-Chlorophenyl)-8- nethoxy-2-(3-

hydr oxynmet hyl phenyl am no) -
pyrido[2,3-d]pyrimdin-7-one 6 01 . O

6- (2- Chl(GI@ﬂbneWﬂr)ﬂLﬁ)rorﬁ&h{]ﬂph@hy&z(rﬁmo%J(Z @dizhior@ihenyl)-8-

enyl a rido [2,3-d rim din-7-one 7 0
rnethoxy pyrldoFZy pyrlgm in-7- ]m?ey

6-(2,6-Dichlorophenyl)-8-methoxy-2-(3-(1,2,4-triazol-1-ylmethyl)phenyl)-
amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(pyrimidin-4-yl)-amino-pyrido[2,3-
d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-morpholinophenyl)-amino)-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-morpholinocarbonyl-1-methyl-
pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-N-(2-hydroxyethyl)-N-methyl-
aminocarbonyl-thiazol-2-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-N-(2-hydroxyethyl)-N-methyl-
aminocarbonyl-thiophen-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-N-(2-(2,2-
dimethylpropanoyl)oxyethyl)-N-methyl-aminocarbonyl-1-methyl-pyrrol-3-yl)-
amino-pyrido[2,3-d]pyrimidin-7-one,
2-(5-N-(2-(Benzoyloxyethyl)-N-methyl-aminocarbonyl-1-methyl-pyrrol-3-
yl)-amino-6-(2,6-dichlorophenyl)-8-methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-(4-methylpiperazino)carbonyl-
thiophen-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-2-(4-morpholinophenyl)-8-(tetrahydropyran-4-
ylmethyl)oxy-amino)-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(4-hydroxymethylphenyl)-amino-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-phenylmethylamino-pyrido[2,3-
d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-pyrid-3-ylmethylamino-pyrido[2,3-
d]pyrimidin-7-one,
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[ ,t . 111 6-(2-Cnhlorophenyl )-8- nethoxy-2-(3-
not hoxyphonyl am no) - pyrido[2,3-d]pyrimdin-7-one 8 1
wl , 6-(2-Chloro-6-fluorophenye8-nethoxy-2-(4-(2-
di met hyl am noot hoxy) - phonyl am no) - pyrido [ 2, 3-
dlpyrimd in-7-one 9 0 1 0 6-(5-Benzo vyl
am no- 2- chl or ophenyl) - 8- net hoxy- 2- (4- ( 4-
m)t hyl pi(R@rRichivedphepyigdyhatito xye P -pRyididdolniehydamino-pyrido[2,3-
yrimdin-7-on e 1 0 11Nr 111 , O
F@W]@H@}nc hP®ophony1) - 8- net hoxy- 2- (3 (2-
hydroxyeth | sul fanyl ) phenyl amno%‘)| [2, 3-
d] pyri fi(@diGhlgroghfuorpphepy!)-&(2-£5)62 d@mdmwpmysn}y@:%

pgﬁF I
U 158%6 ﬁn?lla rﬁ%{lﬁg dﬁ}% J???X d’?ﬁsgﬂ%{im -%8%
6-(2-Chloro-6-fluorophenyl)-8-(3-(R)-pyrrolidin-3-ylmethyl)oxy-2-(4-
morpholinophenyl)-amino)-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(4-methylphenyl)-amino-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(5-methyl-1,2,4-triazol-3-
yl)methylphenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-(2-(R)-2,3-dihydroxypropyl)oxy-2-(4-
morpholinophenyl)-amino)-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-2-phenylamino-8-(pyrid-3-ylmethyl)oxy-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-N-(2-methoxyethyl)-N-methyl-
aminocarbonyl-1-methyl-pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-(3-(S)-pyrrolidin-3-ylmethyl)oxy-2-(4-
morpholinophenyl)-amino)-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(3-((2-
hydroxyethylamino)sulfonylmethyl)phenyl)-amino-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(3-methylsulfonylphenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(4-(3-hydroxypropyl)thiophenyl)-amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-N-(2-(pyridin-3-
ylcarbonyloxy)ethyl-N-methyl-aminocarbonyl-1-methyl-pyrrol-3-yl)-amino-
pyrido[2,3-d]pyrimidin-7-one,
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6-(2,6-D ch | orophenyl)-8- nethoxy-2-((4-
nmet hoxycar bony1- 3- net hyl pyrrol - 3-yeam no) - pyrido
[2,3-d]pyrim din-7-one 13 if---, %.,,..--
6- (2, 6- D chl orophenyl) - 8- net hoxy-2-(pyrid-4-
yl am no)-pyrido [2,3- d]pyrimd in-7-one 14 A,
6- (2, 6- D chl orophenyl) - 8- net hoxy-2-(4-(4-
t
|

met hyl 6@(@ﬂl&i:hhméphepiﬂ&-ﬁ%dﬁi-lf}ﬂ)o@pfdp@}bsdlﬂxn&lphdﬂlﬂ)LminiﬁoGIS-
n-7-one 15 H 401 2 Chloro 6-f 1 uor ophenyl) -
Ryspprigolzd ?%?Iphenylan1no) pyri do

[2 3-d] pyri m d|n one .
6- (2, 45 tééh@b‘hl%%&ﬁmﬂ) Bsﬂlethe?méﬁ Irzetl(lxduxnzosulfonylphenyl) amino-

d%g&&%gﬁh{?@% JISP)?YCZP Dhez;llllaTlgo?_Dpyru dof 2, 3-
ﬁygrzosgzz%%lcéﬁgﬁ ﬁiﬁ I% methooxc\érbonglﬁlohényl) -amino-8-methoxy-

pﬁyﬁ&gt,_ @Mﬁﬂnuﬂkn 7 one 18 410
orophenyl - 8- met hoxy-2-(4-(4-

gftp;?/ : r.r: (g %@%hgﬂ)ﬁ)&ph@ﬂﬁ? RYih &b R (BN 8@k dpPerazino)carbonyl-1-
methyl-pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,

6-(2-Chloro-6-fluorophenyl)-2-phenylamino-8-(tetrahydropyran-4-
ylmethyl)oxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-phenylamino-8-(pyrid-3-ylmethyl)oxy-pyrido[2,3-
d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(4-(1-
methylethyl)piperazinomethylphenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(4-diethylaminomethylphenyl)-amino-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one,
2-(4-(4-hydroxy-1-aza-cyclobutyl)methylphenyl)-amino-6-(2,6-
dichlorophenyl)-8-methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(4-(2-(S)-hydroxymethyl-
pyrrolidinomethyl)phenyl)-amino-8-methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-(2-methoxyethyl)oxy-2-(5-N-(2-methoxyethyl)-N-
methyl-aminocarbonyl-1-methyl-pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-ethoxy-2-(5-N-(2-methoxyethyl)-N-methyl-
aminocarbonyl-1-methyl-pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-cyclobutylmethyloxy-2-(4-
morpholinophenyl)-amino)-pyrido[2,3-d]pyrimidin-7-one,

6-(2-Chloro-6-fluorophenyl)-8-cyclopentylmethyloxy-2-(4-
morpholinophenyl)-amino)-pyrido[2,3-d]pyrimidin-7-one,
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-.... . 4 6-(2,4-D chl orophenyl)-8- nethoxy-2-(4-(4-

nethylplpera2|no) phenyl am no) - pyri do[ 2, 3-

dlpyrimdin-7-one 20 . 0 is"cr.

6- (2- Chl or ophenyl) - 8- (2- net hoxyet hoxy) - 2-

phenyl am no) - pyrido[ 2,3- d]pyrimdin-7-one 2! 0 n

6- (2, 6- D ehl or ophenyl) - 8- net hoxy-2-(3-(pyrrolidin-1-

y Oret hy(plteDich b phehyl)8ymettiof 22 phethydyminotgirido[2, dgpy2nidin-

4 ..- 0L 6-(2-Chlorophenyl)- 8-

ngﬁﬁﬁxy 2- phenylaninopyrido[Z 3- d]pyrinidin 7-one 23
(5- Am no- 2- chl or ophenyl

8- met h6>(§} (iﬁgfh@wwlahwhwglwi@@{lﬁ) 3mer}0p91(2 fri ¢ orpplegmey 2%

yl) 8- met hoxy-2-(4-(2-
n%ﬂ%%'ﬁgg é%fﬁgg%yhgéﬁgﬁy “am no) - pyrido[ 2, 3-

d] pyri g](g obi hf)orophen?l) 8%yclopropylrnethyloxy-2 (5-N-(2-methoxyethyl)-
N-methyl-aminocarbonyl-1-methyl-pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-
one,

6-(2,6-dichlorophenyl)-2-(5-N-(2-methoxyethyl)-N-methyl-aminocarbonyl-
I-methyl-pyrrol-3-yl)-amino-8-(tetrahydropyran-4-ylmethyl)oxy-pyrido[2,3-
d]pyrimidin-7-one,
2-(4-(2-hydroxyethylamino)methylphenyl)-amino-6-(2,6-dichlorophenyl)-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(4-(3-(R)-hydroxypyrrolidinomethyl)phenyl)-
amino-8-methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(4-(3-(S)-hydroxypyrrolidinomethyl)phenyl)-
amino-8-methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(3-(3-(S)-hydroxypyrrolidinomethyl)phenyl)-
amino-8-methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(3-(3-(R)-hydroxypyrrolidinomethyl)phenyl)-
amino-8-methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(3-(3,3-difluoropyrrolidinomethyl)phenyl)-amino-
8-methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-piperazinophenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-piperazinocarbonyl-1-methyl-
pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-phenylamino-8-(tetrahydropyran-4-ylmethyl)oxy-
pyrido[2,3-d]pyrimidin-7-one,
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6- (2- Chl or 0- 6-f 1 uor ophenyl) - 8- net hoxy- 2-(4-(4-
nmet hyl pi per azi no) - phenyl am no) - pyrido [2, 3-
di pyrimdin-7-one 26 O N. ONl ,,, , Nl
6- (2- Chl or o-5-(pyrid-4- yl carbonyl am no) phenyl) - 8-
met hoxy- 2- (4- (4- net hyl pi perazi no) -
phenyl am no) - pyri do[ 2, 3- d] pyrimdin-7-one 27 ...-"-
0 . 6642, %Dﬁhbhépifeﬁﬁh-@nylélhex?y £24- (ﬂJ(lmro 5-
(hydr nmet.hyl ). phenyl am no ) - 8- net hoxy- pyr.i do[ 2, 3-

fﬁ%ﬂ?mpefa@ﬁ@)f@syu@mm%m#@ éecHEHlmldmﬂ one,
yI am nophen 1% 8- net hoxy- 2- ph | am no) -

I

pyrl doPA2 8- Richipromticay S Thghety 2456420 N

R DB PRSI A5 2o

d] pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(4-(4-ethylpiperazino)phenyl)-amino-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(2-fluorophenyl)amino-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one,
2-(4-Bromophenyl)amino-6-(2,6-dichlorophenyl)-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one,
2-(4-Acetylphenyl)amino-6-(2,6-dichlorophenyl)-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-2-(5-N-(2-hydroxyethyl)-N-methyl-
aminocarbonyl-1-methyl-pyrrol-3-yl)-amino-8-methoxy-pyrido[2,3-d]pyrimidin-7-
one,
6-(2-Chloro-6-fluorophenyl)-2-(5-N-(2-methoxyethyl)-N-methyl-
aminocarbonyl-1-methyl-pyrrol-3-yl)-amino-8-methoxy-pyrido[2,3-d]pyrimidin-7-
one,
6-(2,6-Dichlorophenyl)-8-(2-methoxyethyl)oxy-2-(4-piperazinophenyl)-
amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(4-(3,3-difluoropyrrolidinomethyl)phenyl)-amino-
8-methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(5-morpholinocarbonyl-1-methyl-
pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-piperazinophenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-2-(3-chloro-4-piperazinophenyl)-amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one,
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H NI 41 6-(2-Chloro-6-fluorophenyl)- 8-nethoxy-2-(3-
sul f anoyl phenyl am no) - pyrido[ 2, 3-d] pyri m di n-7-one 31
NHNN CI N6 00 6-(2-Chloro-5-(pyrid-3-
yl car bonyl am no) phenyl) - 8- net hoxy- 2- phenyl am no) -
pyrido[2,3-d]pyrimdin-7-one 32 HN 1, N11 1 NC N
0, 0-011 N+ H

6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(4-

methylsulfonyl)piperazinophenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
2-(4-(1-azacyclobutyl)methylphenyl)-amino-6-(2,6-dichlorophenyl)-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-(tetrahydropyran-4-ylmethyl)oxy-2-(4-
piperazinophenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-(4-(1-
methylethyl)piperazino)phenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(4-propylpiperazino)phenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-(2-methoxyethyl)oxy-2-(4-(4-(1-
methylethyl)piperazino)phenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-(tetrahydropyran-4-ylmethyl)oxy-2-(4-(4-(1-
methylethyl)piperazino)phenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
2-(4-(4-propylpiperazino)phenyl)-amino-6-(2,6-dichlorophenyl)-8-(2-
methoxyethyl)oxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(5-piperazinocarbonyl-1-methyl-
pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,
2-(4-(methoximino)methylphenyl)-amino-6-(2,6-dichlorophenyl)-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one,
2-(4-(hydroximino)methylphenyl)-amino-6-(2,6-dichlorophenyl)-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-2-(3-fluoro-4-piperazinophenyl)-amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-(3-(S)-1-methyl-pyrrolidin-3-yl)methoxy-2-
(4-morpholinophenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(3-cyano-4-piperazinophenyl)-
amino-pyrido[2,3-d]pyrimidin-7-one,
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6-(2-Chloro-5- (dimethyl acetyl am no)ph enyl

) - 8- met hoxy- 2- ph enyl am no) -
pyrido[2,3-d]pyrimdin-7-one 33 HNI N- Nci NO'0O

6- (5- Benzoylam no- 2- chlor ophenyO- 8- net hoxy- 2- ( 2-

nmet hoxyet hyl ) am no) - pyrido[ 2, 3-d] pyri m di n-7-one 34

11 HNN[ el NO 111 11 0 C 1, 1 NH, 8-(4-Anmno

but oxy p-(8-(Ro16-6-fuciobbényDhmeytibky2-(3phmethyk gt piperpyinohenyl)-

2,3- dlpyrimd in-7-one 35
[ arn?no -p3]/rPd}6 [2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-(tetrahydropyran-4-ylmethyl)oxy-2-(3-
methoxy-4-piperazinophenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-(2-methoxyethyl)oxy-2-(4-
piperazinophenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-(4-propylpiperazino)phenyl)-
amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(3-hydroxymethyl-4-
piperazinophenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-2-(3-hydroxyphenyl)-amino-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(5-N-(2-(pyridin-3-
ylcarbonyloxy)ethyl-N-methyl-aminocarbonyl-1-methyl-pyrrol-3-yl)-amino-
pyrido[2,3-d]pyrimidin-7-one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(4-methyl-1,4-
diazacycloheptyl)phenyl-)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-(piperidin-4-yl)phenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-(4-
methylsulfonylpiperazino)phenyl)-amino-pyrido[2,3-d]pyrimidin-7-one,
6-(2-Chloro-6-fluorophenyl)-2-(5-(piperazinocarbonyl)-1-methyl-pyrrol-3-
yl)-amino-8-(tetrahydropyran-4-ylmethyl)oxy -pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyloxy-2-phenylamino)-pyrido[2,3-d]pyrimidin-7-one,
8-Cyclopentyloxy-2-(4-morpholinophenyl)amino)-pyrido[2,3-d]pyrimidin-7-
one,
6-(2,6-Dichlorophenyl)-8-methoxy-2-(3-methoxy-4-piperazino-phenyl)-
amino-pyrido[2,3-d]pyrimidin-7-one,
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NHN[ Nci 11 N[ OIl 21 , c F3
6-(2-Chloro-5-((3- trifluoronethypbenzoyl am n
o) phenyl) - 8- net hoxy- 2- phenyl am no) - pyrido [ 2, 3-
d] pyrimdin-7-one 36 NHN ., |, Nci 11 NOO 1 0 Il
1)

2-(4-(2-(2-aminoethoxy)ethoxyphenyl)-amino-6-(2,6-dichlorophenyl)-8-

methoxy-pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-2-(3-hydroxymethyl-4-piperazino-phenyl)-amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-8-(2-(S)-2,3-dihydroxypropyl)oxy-2-(4-
morpholinophenyl)amino-pyrido[2,3-d]pyrimidin-7-one,

6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-(4-methylpiperazino)carbonyl-1-
methyl-pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one,

2-Amino-6-(2,6-dichlorophenyl)-8-(pyrid-3-yl)methoxy-pyrido[2,3-
d]pyrimidin-7-one,

8-(1,1-Dimethylethoxy)-2-(4-(4-methylpiperazino)phenyl)amino)-
pyrido[2,3-d]pyrimidin-7-one,

8-Cyclopentyloxy-2-(4-(4-methylpiperazino)phenyl)amino)-pyrido[2,3-
d]pyrimidin-7-one,

8-Cyclopentyloxy-2-(4-(2-dimethylaminoethoxy)phenyl)amino)-pyrido[2,3-
d]pyrimidin-7-one,

8-Cyclohexyloxy-2-(4-(4-methylpiperazino)phenyl)amino)-pyrido[2,3-
d]pyrimidin-7-one,

8-Cyclohexyloxy-2-(4-(2-dimethylaminoethoxy)phenyl)amino)-pyrido[2,3-
d]pyrimidin-7-one,

8-Cyclopentyloxy-2-(4-piperazinophenyl)amino-pyrido[2,3-d]pyrimidin-7-

one,

6-Bromo-8-(1,1-dimethylethoxy)-2-phenylamino)-pyrido[2,3-d]pyrimidin-7-
one,

6-(2-Chlorophenyl)-8-hydroxy-2-phenylamino-pyrido[2,3-d]pyrimidin-7-
one, and,

6-(2-Chloro-6-fluorophenyl)-8-hydroxy-2-(4-(4-
methylpiperazino)phenyl)amino)-pyrido[2,3-d]pyrimidin-7-one, where such

compounds have the structures as disclosed in Table 1 below. In case of a
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Cl 6-(2-Chloro-5-(3- chlorobenzoyl am no) phenyl) -
8- net hoxy- 2- phenyl am no) - pyrido[ 2, 3-d] pyri m di n-7-one

37 11l HN[. Na [ NI 0o HI .I 6-(2-Chloro-5-(4-

ehl or obenzo yl am no) phenyl) - 8- nmet hoxy- 2- phenyl ami no) -
pyrido[ 2, 3-d] pyri m di n-7-one 38 1, 111" N[1N
1

discrepancy between the chemical name given above and the corresponding
structure shown in Table 1, the structure should be regarded as correct, and the name

amended accordingly.

Formulations, Dosages and Applications

The present invention further provides a pharmaceutical composition
including a compound as described above, or prodrug thercof, and a
pharmaceutically acceptable diluent, excipient or carrier, including pharmaceutical
compositions including a therapeutically effective amount of such compound or

prodrug.

Formulations

The compositions of this invention can be formulated and administered to
treat individuals in need by any means that produces contact of the active ingredient
with the agent's site of action, such as a cell, in the body of an individual. They can
be administered by any conventional means available for use in conjunction with
pharmaceuticals, ecither as individual therapeutic active ingredients or in a
combination of therapeutic active ingredients. They can be administered alone, but
are generally administered with a pharmaceutically acceptable diluent, excipient or
carrier selected on the basis of the chosen route of administration and standard

pharmaceutical practice.

A pharmaceutical composition comprising less than a therapeutically
effective amount of any of the compounds described above, or a prodrug thereof,
may also be used, such as when used in combination with another pharmaceutical
composition, such as an anti-cancer agent, so that such combination is

therapeutically effective, or may be useful for prophylactic treatment.

Pharmaceutical compositions for use in accordance with the present
invention may be formulated in conventional manner using one or more
pharmaceutically acceptable diluents, excipients or carriers. The pharmaceutical
compositions of the invention can be formulated for a variety of routes of

administration, including systemic and topical or localized administration.
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1Ir1 k O 6- (2, 6- D net hyl pheny1l) - 8- et hoxy- 2-(4-(4-

nmet hyl pi per azi no) - phenyl am no) - pyrido [2, 3-

d] pyri m di n-7-one 39 HN111NIi 1NC 111 NO 6

6- (2- Chl or o- 6-

met hoxypheny1l) - 8- met hoxy2- (4- (4- et hyl pi per azi no) -

phenyl am no) -pyrido [2,3- d]pyrimdin-7-one 40 1
Techniques and formulations generally may be found in Remington’s

Pharmaceutical Sciences, Meade Publishing Co., Easton, PA. As described in detail
below, the pharmaceutical compositions of the present invention may be specially
formulated for administration in solid or liquid form, including those adapted for the
following: (1) oral administration, for example, drenches (aqueous or non-aqueous
solutions or suspensions), tablets, capsules, boluses, powders, granules, pastes for
application to the tongue; (2) parenteral administration, for example, by
subcutaneous, intramuscular or intravenous injection as, for example, a sterile
solution or suspension; (3) topical application, for example, as a cream, ointment or
spray applied to the skin; or (4) intravaginally or intrarectally, for example, as a
pessary, cream or foam. In certain embodiments, the pharmaceutical preparations
may be non-pyrogenic, i.e., do not substantially elevate the body temperature of a

patient.

Wetting agents, emulsifiers and lubricants, such as sodium lauryl sulfate and
magnesium stearate, as well as coloring agents, release agents, coating agents,
sweetening, flavoring and perfuming agents, preservatives and antioxidants can also

be present in the compositions.

Examples of pharmaceutically acceptable antioxidants include: (1) water
soluble antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate,
sodium metabisulfite, sodium sulfite and the like; (2) oil-soluble antioxidants, such
as ascorbyl palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene
(BHT), lecithin, propyl gallate, alpha-tocopherol, and the like; and (3) metal
chelating agents, such as citric acid, ethylenediamine tetraacetic acid (EDTA),

sorbitol, tartaric acid, phosphoric acid, and the like.

Formulations of the present invention include those suitable for oral, nasal,
topical (including buccal and sublingual), rectal, vaginal and/or parenteral
administration. The formulations may conveniently be presented in unit dosage
form and may be prepared by any methods well known in the art of pharmacy. The
amount of active ingredient which can be combined with a carrier material to
produce a single dosage form will vary depending upon the host being treated, as

well as the particular mode of administration. The amount of active ingredient
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generally be that amount of inhibitor which produces a therapeutic effect.
Generally, out of one hundred percent, this amount will range from about 1 percent
to about ninety-nine percent of active ingredient, preferably from about 5 percent to

about 70 percent, most preferably from about 10 percent to about 30 percent.

Methods of preparing these formulations or compositions include the step of
bringing into association a compound of the present invention with the carrier and,
optionally, one or more accessory ingredients. In general, the formulations are
prepared by uniformly and intimately bringing into association a compound of the
present invention with liquid carriers, or finely divided solid carriers, or both, and

then, if necessary, shaping the product.

For systemic administration, injection is preferred, including intramuscular,
intravenous, intraperitoneal, and subcutaneous (i.m., i.v., i.p., and s.c. respectively).
The phrases “systemic administration”, “administered systemically”, “peripheral
administration”, and “administered peripherally” as wused herein mean the
administration of a compound, drug or other material other than directly into the
central nervous system, such that it enters the patient's system and, thus, is subject to

metabolism and other like processes, for example, subcutancous administration.

For injection, the pharmaceutical compositions of the invention can be
formulated in liquid solutions, preferably in physiologically compatible buffers such
as Hank’s solution or Ringer’s solution. In addition, the pharmaceutical
compositions may be formulated in solid form and redissolved or suspended

immediately prior to use. Lyophilized forms are also included.

Pharmaceutical compositions of the invention may be formulated to be
suitable for oral administration may be in the form of capsules, cachets, sachets,
pills, tablets, lozenges (using a flavored basis, usually sucrose and acacia or
tragacanth), powders, granules, or as a solution or a suspension in an aqueous or
non-aqueous liquid, or as an oil-in-water or water-in-oil liquid emulsion, or as an
elixir or syrup, or as pastilles (using an inert base, such as gelatin and glycerin, or
sucrose and acacia) and/or as mouth washes and the like, each containing a

predetermined amount of a compound of the present invention as an active
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In formulating the pharmaceutical compositions of the invention in solid
dosage forms for oral (p.o.) administration (capsules, tablets, pills, dragees, powders,
granules and the like), a compound of the invention as active ingredient is mixed
with one or more pharmaceutically acceptable carriers, such as sodium citrate or
dicalcium phosphate, and/or any of the following: (1) fillers or extenders, such as
starches, lactose, sucrose, glucose, mannitol, and/or silicic acid; (2) binders, such as,
for example, carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone,
sucrose and/or acacia; (3) humectants, such as glycerol; (4) disintegrating agents,
such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, certain
silicates, and sodium carbonate; (5) solution retarding agents, such as paraffin; (6)
absorption accelerators, such as quaternary ammonium compounds; (7) wetting
agents, such as, for example, cetyl alcohol and glycerol monostearate; (8)
absorbents, such as kaolin and bentonite clay; (9) lubricants, such a talc, calcium
stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl sulfate, and
mixtures thereof; and (10) coloring agents. In the case of capsules, tablets and pills,
the pharmaceutical compositions may also comprise buffering agents. Solid
compositions of a similar type may also be employed as fillers in soft and hard-filled
gelatin capsules using such excipients as lactose or milk sugars, high molecular

weight polyethylene glycols, and the like.

Gelatin capsules contain a compound of the present invention as active
ingredient and powdered carriers, such as lactose, starch, cellulose derivatives,
magnesium stearate, stearic acid, and the like. Similar carriers can be used to make
compressed tablets. Both tablets and capsules can be manufactured as sustained
release products to provide for continuous release of medication over a period of
hours. Compressed tablets can be sugar-coated or film-coated to mask any
unpleasant taste and protect the tablet from the atmosphere, or enteric coated for
selective disintegration in the gastrointestinal tract. Solid compositions of a similar
type are also employed as fillers in soft and hard-filled gelatin capsules; preferred
materials in this connection also include lactose or milk sugar as well as high

molecular weight polyethylene glycols. A preferred formulation is a solution or
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appropriate.

A tablet may be made by compression or molding, optionally with one or
more accessory ingredients. Compressed tablets may be prepared using a binder (for
example, gelatin or hydroxypropylmethyl cellulose), lubricant, inert diluent,
preservative, disintegrant (for example, sodium starch glycolate or cross-linked
sodium carboxymethyl cellulose), surface-active or dispersing agent. Molded tablets
may be made by molding in a suitable machine a mixture of the powdered inhibitor

moistened with an inert liquid diluent.

The tablets and other solid dosage forms of the pharmaceutical compositions
of the present invention, such as dragees, capsules, pills and granules, may
optionally be scored or prepared with coatings and shells, such as enteric coatings
and other coatings well known in the pharmaceutical-formulating art. They may
also be formulations so as to provide slow or controlled release of the active
ingredient therein using, for example, hydroxypropylmethyl cellulose in varying
proportions to provide the desired release profile, other polymer matrices, liposomes
and/or microspheres. They may be sterilized by, for example, filtration through a
bacteria-retaining filter, or by incorporating sterilizing agents in the form of sterile
solid compositions which can be dissolved in sterile water, or some other sterile
injectable medium immediately before use. These compositions may also optionally
contain opacifying agents and may be of a composition that they release the active
ingredient(s) only, or preferentially, in a certain portion of the gastrointestinal tract,
optionally in a delayed manner. Examples of embedding compositions which can be
used include polymeric substances and waxes. The active ingredient can also be in
micro-encapsulated form, if appropriate, with one or more of the above-described

excipients.

Liquid dosage forms for oral administration of the pharmaceutical
compositions of the invention include pharmaceutically acceptable emulsions,
microemulsions, solutions, suspensions, syrups, and elixirs. In addition to the active

ingredient, the liquid dosage forms may contain inert diluents commonly used in the
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particular, cottonseed, groundnut, corn, germ, olive, castor and sesame oils),

glycerol, tetrahydrofuryl alcohol, polyethylene glycols and fatty acid esters of

sorbitan, and mixtures thereof.

Besides inert diluents, the pharmaceutical compositions for oral
administration can also include adjuvants such as wetting agents, emulsifying and
suspending agents, sweetening, flavoring, coloring, perfuming, and preservative

agents.

Suspensions, in addition to the pharmaceutical composition of the present
invention, may contain suspending agents as, for example, ethoxylated isostearyl
alcohols, polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose,
aluminum metahydroxide, bentonite, agar-agar, and tragacanth, and mixtures

thereof.

For buccal administration the pharmaceutical compositions may take the

form of tablets or lozenges formulated in a conventional manner.

For administration by inhalation, the pharmaceutical compositions of the
present invention are conveniently delivered in the form of an aerosol spray
presentation from pressurized packs or a nebuliser, with the use of a suitable
propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a
pressurized acrosol the dosage unit may be determined by providing a valve to
deliver a metered amount. Capsules and cartridges of, for example, gelatin for use
in an inhaler or insufflator may be formulated containing a powder mix of the

therapeutic agents and a suitable powder base such as lactose or starch.

The pharmaceutical compositions may be formulated for parenteral
administration by injection, ¢.g., by bolus injection or continuous infusion.
Formulations for injection may be presented in unit dosage form, e.g., in ampoules
or in multi-dose containers, with an added preservative. The pharmaceutical

compositions may take such forms as suspensions, solutions or emulsions in oily or
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The phrases “parenteral administration” and “administered parenterally” as
used herein means modes of administration other than enteral and topical
administration, usually by injection, and includes, without limitation, intravenous,
intramuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,
intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular,

subcapsular, subarachnoid, intraspinal and intrasternal injection and infusion.

Pharmaceutical compositions of this invention suitable for parenteral
administration comprise one or more inhibitors of the invention in combination with
one or more pharmaceutically acceptable sterile isotonic aqueous or nonaqueous
solutions, dispersions, suspensions or emulsions, or sterile powders which may be
reconstituted into sterile injectable solutions or dispersions just prior to use, which
may contain antioxidants, buffers, bacteriostats, solutes which render the
formulation isotonic with the blood of the intended recipient or suspending or

thickening agents.

Examples of suitable aqueous and nonaqueous carriers which may be
employed in the pharmaceutical compositions of the invention include water,
ethanol, polyols (such as glycerol, propylene glycol, polyethylene glycol, and the
like), and suitable mixtures thereof, vegetable oils, such as olive oil, and injectable
organic esters, such as cthyl oleate. Proper fluidity can be maintained, for example,
by the use of coating materials, such as lecithin, by the maintenance of the required

particle size in the case of dispersions, and by the use of surfactants.

These pharmaceutical compositions may also contain adjuvants such as
preservatives, wetting agents, emulsifying agents and dispersing agents. Prevention
of the action of microorganisms may be ensured by the inclusion of various
antibacterial and antifungal agents, for example, paraben, chlorobutanol, phenol
sorbic acid, and the like. It may also be desirable to include isotonic agents, such as

sugars, sodium chloride, and the like into the pharmaceutical compositions. In
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compositions may also be formulated as a depot preparation. Such long acting
formulations may be administered by implantation (for example subcutaneously or
intramuscularly) or by intramuscular injection. Thus, for example, the
pharmaceutical compositions may be formulated with suitable polymeric or
hydrophobic materials (for example as an emulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly

soluble salt.

Systemic administration can also be by transmucosal or transdermal means.
For transmucosal or transdermal administration, penetrants appropriate to the barrier
to be permeated are used in the formulation. Such penetrants are generally known in
the art, and include, for example, for transmucosal administration bile salts and
fusidic acid derivatives. In addition, detergents may be used to facilitate permeation.
Transmucosal administration may be through nasal sprays or using suppositories.
For topical administration, the pharmaceutical compositions of the invention are
formulated into ointments, salves, gels, or creams as generally known in the art. A
wash solution can be used locally to treat an injury or inflammation to accelerate

healing.

In some cases, in order to prolong the therapeutic effect of an inhibitor, it is
desirable to slow the absorption of the inhibitor from subcutaneous or intramuscular
injection. This may be accomplished by the use of a liquid suspension of crystalline
or amorphous material having poor water solubility. The rate of absorption of the
inhibitor then depends upon its rate of dissolution which, in turn, may depend upon
crystal size and crystalline form. Alternatively, delayed absorption of a parenterally
administered inhibitor form is accomplished by dissolving or suspending the

inhibitor in an oil vehicle.

Pharmaceutical compositions of the invention may be formulated for rectal

or vaginal administration as a suppository, which may be prepared by mixing one or
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temperature and, therefore, will melt in the rectum or vaginal cavity and release the

active inhibitor.

Formulations of the pharmaceutical compositions of the present invention,
which are suitable for vaginal administration, also include pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing such carriers as are

known in the art to be appropriate.

Dosage forms for the topical or transdermal administration of a compound of
this invention include powders, sprays, ointments, pastes, creams, lotions, gels,
solutions, patches and inhalants. Such compound may be mixed under sterile
conditions with a pharmaceutically acceptable carrier, and with any preservatives,

buffers, or propellants which may be required.

The ointments, pastes, creams and gels may contain, in addition to a
compound of the invention, excipients, such as animal and vegetable fats, oils,
waxes, paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols,

silicones, bentonites, silicic acid, talc and zinc oxide, or mixtures thereof.

Powders and sprays can contain, in addition to a compound of this invention,
excipients such as lactose, talc, silicic acid, aluminum hydroxide, calcium silicates
and polyamide powder, or mixtures of these substances. Sprays can additionally
contain customary propellants, such as chlorofluorohydrocarbons and volatile

unsubstituted hydrocarbons, such as butane and propane.

Transdermal patches have the added advantage of providing controlled
delivery of a compound of the present invention to the body. Such dosage forms can
be made by dissolving or dispersing an inhibitor of the present invention in the
proper medium. Absorption enhancers can also be used to increase the flux of the
drug across the skin. The rate of such flux can be controlled by either providing a
rate controlling membrane or dispersing the compound of the present invention in a

polymer matrix or gel.
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dispenser device which may contain one or more unit dosage forms containing the
active ingredient. The pack may for example comprise metal or plastic foil, such as
a blister pack. The pack or dispenser device may be accompanied by instructions for
administration. In other embodiments, the pack or dispenser may be further

packaged in an outer carton.

A pharmaceutical composition of the present invention can also be
formulated as a sustained and/or timed release formulation. Such sustained and/or
timed release formulations may be made by sustained release means or delivery
devices that are well known to those of ordinary skill in the art, such as those
described in U.S. Patent Nos.: 3,845,770; 3,916,899; 3,536,809; 3,598,123,
4,008,719; 4,710,384; 5,674,533; 5,059,595, 5,591,767, 5,120,548; 5,073,543;
5,639,476; 5,354,556; and 5,733,566, the disclosures of which are each incorporated
herein by reference. The pharmaceutical compositions of the present invention can
be used to provide slow or sustained release of one or more of the active ingredients
using, for example, hydroxypropylmethyl cellulose, other polymer matrices, gels,
permeable membranes, osmotic systems, multilayer coatings, microparticles,
liposomes, microspheres, or the like, or a combination thereof to provide the desired
release profile in varying proportions. Suitable sustained release formulations
known to those of ordinary skill in the art, including those described herein, may be
readily selected for use with the pharmaceutical compositions of the invention.
Thus, single unit dosage forms suitable for oral administration, such as, but not
limited to, tablets, capsules, gelcaps, caplets, powders, and the like, that are adapted

for sustained release are encompassed by the present invention.

Injectable depot forms are made by forming microencapsuled matrices of the
subject inhibitors in biodegradable polymers such as polylactide-polyglycolide.
Depending on the ratio of drug to polymer, and the nature of the particular polymer
employed, the rate of drug release can be controlled. Examples of other

biodegradable polymers include poly(orthoesters) and poly(anhydrides). Depot

64



10

15

20

25

30

o cH3 N oi is6-(2,6-D chlorophenyl)-2-(5- (2-

di met hyl am noet hyl ) am noca

rbonyl- 1- net hyl - pyrrol -3-y1l)- am no- 8- met hoxy- pyri do
[2,3- d]pyrimidin-7-on e H3c o NCH / HC 68 C 40
6----, NRNNOel | "----- 'oze"' OP o, CHa

6- (2, 6- D chl orophenyl)-8-(2- nethoxyeth yl)ox y-2-(3-

rragdsma@@fwwﬂamn@o@y ralsdqﬁrEpa'iedi]bpyernlttﬂppingl-tﬁe dng inbBposomes or
H3C in ----- - - - ---cfri,, HHNO | 050 | cH3

pIiorogmpysio@s AL méwmtlble withehqdtipsuz. (3.
nethox%ghenyl) am no- pyrido[2,3-d]pyrimdin-7-one 70
hen ‘the compounds "of the present invention are administered as
pharmaceuticals, to individuals, such as humans and animals, they can be given per
se or as a pharmaceutical composition containing, for example, 0.1 to 99.5% (in
certain embodiments, 0.5 to 90%) of active ingredient in combination with a

pharmaceutically acceptable carrier.

The present invention provides new methods of treating proliferative,
degenerative and other disorders or diseases, including cancer, by administering an
amount such as a therapeutically effective amount of at least one of the compounds
disclosed herein or a prodrug, tautomeric, pharmaceutically acceptable salt, N-oxide
or stereoisomeric form thereof. The present invention further provides methods of
treating proliferative, degenerative or other disorders or diseases, including cancer,
by administering a therapeutically effective combination of at least one of these

compounds and another anti-cancer or anti-proliferative agent.

A compound of the present invention may be administered as a salt or
prodrug that, upon administration to the individual, is capable of providing directly
or indirectly the parent compound, such as a compound as defined herein, or that
exhibits activity itself. Nonlimiting examples include a pharmaceutically acceptable
salt, alternatively referred to as a “physiologically acceptable salt”. In addition,
modifications made to a compound can affect its biological activity, in some cases
increasing the activity over the parent compound. This activity can be assessed by
preparing a salt or prodrug form of the compound, and testing its activity by using

methods described herein or other methods known to those of skill in the art.

As will be apparent to a person skilled in the art, through the use of a prodrug
of a given subject compound, an individual such as an animal administered or
treated with such prodrug will be exposed to, and hence indirectly administered
with, the subject compound. Such a procedure may expose those cells associated
with a disease, such as a proliferative disease or disorder including cancer, to the

subject compound.
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is well known in the art how to prepare optically active forms, such as by resolution
of racemic forms or by synthesis from optically active starting materials. All chiral,
diastercomeric, racemic forms and all geometric isomeric forms of a structure are
intended, unless the specific stereochemistry or isomer form is specifically
indicated. All processes used to prepare compounds of the present invention and

intermediates made therein are considered to be part of the present invention.

Dosages

A dosage administered that will be a therapeutically effective amount of the
compound sufficient, or reasonably expected by a health-care professional such as a
physician, pharmacist or nurse, to result in amelioration of symptoms of, for
example, the cancer or tumor will, of course, vary depending upon known factors
such as the pharmacodynamic characteristics of the particular active ingredient and
its mode and route of administration; age, sex, health and weight of the recipient;
nature and extent of symptoms; kind of concurrent treatment, frequency of treatment

and the effect desired.

The subject compounds may also be administered in prophylactic treatment.
If the compound is administered prior to clinical manifestation of the unwanted
condition (e.g., discase or other unwanted state of the host animal) then the
treatment is prophylactic (i.e., it protects the individual against initiating, developing
or further developing the unwanted condition). The subject compounds may also be
administered to prevent a condition, disorder or diseases, such as cancer, or a
syndrome complex, such as heart failure or any other medical condition. This
includes administration of a compound the intent of which is to reduce the frequency
of, or delay the onset of, symptoms of a medical condition in an individual relative
to an individual which does not receive the compound. Thus, prevention of cancer
includes, for example, reducing the number of detectable cancerous growths,
tumors, or malignancies in a population of patients receiving a prophylactic
treatment relative to an untreated control population, delaying the appearance of

detectable cancerous growths in a treated population versus an untreated control
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cultures or experimental animals, e.g., for determining the LDso (the dose lethal to
50% of the population) and the EDsq (the dose therapeutically effective in 50% of
the population). The dose ratio between toxic and therapeutic effects is the
therapeutic index and it can be expressed as the ratio LDso/EDso. Therapeutic agents
that exhibit large therapeutic indices are useful for many circumstances. In certain
circumstances, even therapeutic compositions that appear to exhibit debilitating or
toxic side effects may be used, including circumstances where care is taken to
design a delivery system that targets such therapeutic agents to the site of affected
tissue in order to minimize potential damage to unaffected cells and, thereby, reduce

or localize side effects.

The data obtained from cell culture assays and animal studies can be used in
formulating a range of dosage for use in humans. The dosage lies preferably within
a range of circulating concentrations that include the ED50 with little or no toxicity.
The dosage may vary within this range depending upon the dosage form employed
and the route of administration utilized. For any agents used in the method of the
invention, the therapeutically effective dose can be estimated initially from cell
culture assays. A dose may be formulated in animal models to achieve a circulating
plasma concentration range that includes the 1Csq (i.c., the concentration of the test
therapeutic agent which achieves a half-maximal inhibition of symptoms or
inhibition of biochemical activity) as determined in cell culture. Such information
can be used to more accurately determine useful doses in humans. Levels in plasma

may be measured, for example, by high performance liquid chromatography.

It is understood that appropriate doses of therapeutic agents depends upon a
number of factors known to those or ordinary skill in the art, e.g., a physician. The
dose(s) of the subject compounds will vary, for example, depending upon the
identity, size, and condition of the subject or sample being treated, further depending

upon the route by which the composition is to be administered, if applicable, and the
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causes, symptoms or effects are mediated.

Exemplary doses include milligram or microgram amounts of the compounds
of the present invention per kilogram of subject or sample weight, e.g., about 1
microgram per kilogram to about 500 milligrams per kilogram, about 100
micrograms per kilogram to about 50 milligrams per kilogram, or about 1 milligram

per kilogram to about 5 milligrams per kilogram.

A person skilled in the art will appreciate that doses can also be calculated on
a body surface basis. A person of 70 kg has an approximate body surface arca of 1.8
square meter, and doses can be expressed as milligram or microgram amounts of the
compound per body surface area of subject or sample, e.g. about 50 microgram per
square meter to about 15 grams per square meter, about 5 milligrams per square
meter to about 1.5 grams per square meter, or about 50 milligram per square meter

to about 150 milligrams per square meter.

Applications

The present invention further provides the compounds as described above for
therapy. In other aspects, the invention provides the compounds of the present

invention for prophylatic uses.

In certain embodiments, said therapy or prophylactic use is the treatment or
prevention of a proliferative disorder or disease, such as a tumor or cancer. In certain
embodiments, said treatment is the treatment of a cancer that can be treated by the
inhibition of the activity of a protein kinase or mutant thereof, such as the inhibition

of the activity of B-Raf or mutants thereof.

In certain other embodiments, said therapy or prophylactic use is the
treatment or prevention of an inflammatory disorder or disease. In certain
embodiments, said treatment is the treatment of an inflammatory disorder or disease
that can be treated by the inhibition of the activity of a protein kinase or mutant

thereof, such as the inhibition of the activity of p38 or an isoform thereof.
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individual, such as a mammal, having a disease-state selected from the group of
proliferative disorders or diseases, or inflammatory disorders or diseases, comprising
administering to said individual a therapeutically effective amount of a compound, a
prodrug, or a pharmaceutical composition of the invention as described above. In
certain embodiments, said individual is a human. In certain embodiments, said
proliferative disorder or disease is cancer. In certain embodiments, said treatment is
the treatment of a cancer that can be treated by the inhibition of the activity of a
protein kinase or mutant thereof, such as the inhibition of the activity of B-Raf or
mutants thercof. In certain embodiments, said treatment is the treatment of the
treatment of an inflammatory disorder or disease that can be treated by the inhibition
of the activity of a protein kinase or mutant thereof, such as the inhibition of the

activity of p38 or an isoform thereof.

The present invention also provides a method for prophylactic treatment of
an individual such as an animal, including a mammal, particularly a human, the
intent of which is to reduce the frequency of, delay the onset of, or the symptoms of
a medical condition, such as cancer, in a subject relative to a subject which does not

receive the composition.

In a further aspect, the invention provides methods of treating or preventing
an individual suffering from a disease, such as a mammal, including a domestic
mammal, cat, dog, horse, sheet, cow, rodent, and human, comprising the step of
exposing said individual to an amount, including a therapeutically effective amount,
of a subject compound. In certain embodiments, the disease is a proliferative
disorder or disease, such as a cancer or tumour. In yet another embodiment, cells
associated with said proliferative disorder or disease, including tumour cells
included in a cancer, are exposed to the subject compound. In certain embodiments,
said compound, or a prodrug thereof, is administered to said individual. In certain
embodiments, said treatment is the treatment of a cancer that can be treated by the
inhibition of the activity of a protein kinase or mutant thereof, such as the inhibition
of the activity of B-Raf or mutants thereof. In certain embodiments, the disease is an
inflammatory disorder or disease. In yet another embodiment, cells associated with

said inflammatory disorder or disease are exposed to the subject compound. In

69



10

15

20

25

30

Cycl opr opyl car bonyl am no6- (2, 6-di chl or opheny1) - 8-

met hoxy- pyrido[2,3- d]lpyrimdin-7-one 81 HN 7 N----, 1

Nl CI 40 NO ol.._at, NTh (CH3 cH'

6- (2, 6-D chl orophenyl)-2-(5- (2-

di et hyl am noet hypam nocarb onyl-1-net hyl - pyrrol - 3-y1) -

am no- 8- net hoxy- pyrido[ 2, 3- dlpyrimdin-7-one H3CH
82ertih MmiHodithehtsiNs@d ' compoufid, @r aNBroQrug thereof, is administered to said

individual. In certain embodiments, said treatment is the treatment of an
inflammatory disease or disorder that can be treated by the inhibition of the activity
of a protein kinase or mutant thereof, such as the inhibition of the activity of p38 or

an isoform thereof.

In a further aspect, the invention provides a method of killing or inhibiting
proliferation or growth of a cell, comprising contacting the cell with a compound of
the invention. In one embodiment, the cell is cultured in-vitro, while in an
alternative embodiment the cell is present in an individual. In a particular
embodiment the cell is a cancer cell, for example a cell from a tumour cell line or a
cell included in a tumour, including cancer cells from a tumour that can be treated
by the inhibition of the activity of a protein kinase or mutant thereof, such as the

inhibition of the activity of B-Raf or mutants thereof.

Yet another aspect of the invention relates to the use of a compound as
described above, or a prodrug thereof, for the preparation of a medicament for the
treatment or prevention of a proliferative disorder or disease, including cancer,
including cancers that can be treated by the inhibition of the activity of a protein
kinase or mutant thereof, such as the inhibition of the activity of B-Raf or mutants
thereof. Additionally, the invention relates to a pharmaceutical composition
comprising a compound as described above, or a prodrug thereof, and a
pharmaceutically acceptable diluent, excipient or carrier, for the treatment of a
proliferative disorder or disease, including cancer, including cancers that can be
treated by the inhibition of the activity of a protein kinase or mutant thereof, such as

the inhibition of the activity of B-Raf or mutants thereof.

Yet another aspect of the invention relates to the use of a compound as
described above, or a prodrug thereof, for the preparation of a medicament for the
treatment or prevention of an inflammatory disorder or disease, including
inflammatory disorders or diseases that can be treated by the inhibition of the
activity of a protein kinase or mutant thereof, such as the inhibition of the activity of
p38 or an isoform thercof. Additionally, the invention relates to a pharmaceutical

composition comprising a compound as described above, or a prodrug thereof, and a
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inflammatory disorder or disease, including cancers that can be treated by the
inhibition of the activity of a protein kinase or mutant thereof, such as the inhibition

of the activity of p38 or an isoform thereof.

The subject compounds are useful to treat various disorders or diseases,
including proliferative disorders or diseases, and inflammatory disorders or diseases.
The term “proliferative disorder or disease” is also art recognized and includes a
disorder or disease affecting an individual, such as an animal, in a manner which is
marked by aberrant, or otherwise unwanted, proliferation of a subset of cells of an
individual. Cancer and tumors are proliferative disorders or diseases. Cells
comprising or derived from a tumor will generally be understood to be a
proliferating cell, typically a hyper-proliferating cell, and in other circumstances, a
tumor cell may be dysplastic, or may have proliferated. In certain embodiments, said
treatment is the treatment of a cancer that can be treated by the inhibition of the
activity of a protein kinase or mutant thereof, such as the inhibition of the activity of

B-Raf or mutants thereof.

It will be apparent to a person skilled in the art, on reading the disclosure of
the instant invention, that the methods, pharmaceutical compositions and packaged
pharmaceuticals comprising the subject compounds will be useful for the treatment
of other proliferative disorders or diseases, or for killing or inhibiting proliferating

cells including tumor cells.

Compounds of the present invention may be useful in the treatment of
disecase processes which feature abnormal cellular proliferation, such as
hyperproliferative diseases, including cancer, benign prostate hyperplasia, familial
adenomatosis polyposis, neurofibromatosis, psoriasis, fungal infections, endotoxic
shock, hypertrophic scar formation, inflammatory bowel disease, transplant
rejection, vascular smooth muscle cell proliferation associated with atherosclerosis,
psoriasis, pulmonary fibrosis, arthritis, glomerulonephritis, restenosis following
angioplasty or vascular surgery, and other post-surgical stenosis and restenosis. See,

for example, U.S. Patent Nos. 6,114,365 and 6,107,305.
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proliferative or hyperproliferative disorders or diseases such as cancer, autoimmune
discases, viral diseases, fungal diseases, necurodegenerative disorders and

cardiovascular discase.

In certain embodiments, tumors may be solid tumors, which are cancer of
body tissues other than blood, bone marrow, or the lymphatic system. In other
embodiments, tumors may be hematological tumors, such as leukemia and
lymphomas. Leukemia is a collective term for malignant diseases characterized by a
proliferation of malignantly changed white blood cells. Diseases arising from

lymphatic tissue are called lymphomas.

Solid tumors may be selected from: liver cancer, stomach cancer, colon
cancer, breast cancer, pancreas cancer, prostate cancer, skin cancer, renal cancer,
bone cancer, thyroid cancer, skin cancer, including squamous cell carcinoma,
esophagus cancer, kidney cancer, bladder cancer, gall cancer, cervical cancer,
ovarian cancer, lung cancer, bronchial, small and non-small-cell lung cancer, gastric,

and head and neck cancer.

Hematological tumors may be leukemia, such as Acute Myelogenous
Leukemia (AML), Acute Lymphoblastic Leukemia (ALL), Acute Lymphocytic
Leukemia, Acute Leukemia, Acute Promyelocytic Leukemia, Chronic Granulocytic
Leukemia (CGL), Chronic Leukemia, Chronic Lymphocytic Leukemia (CLL),
Chronic Myelogenous Leukemia (CML), Chronic Myelomonocytic Leukemia,
Common-type Acute Lymphoblastic Leukemia, FEosinophilic Leukemia,
Erythroleukemia, Extranodal Lymphoma, Follicular Lymphoma, Hairy Cell

Leukemia, Monocytic Leukemia, Prolymphocytic Leukemia.

Hematological tumors may also be lymphoma, such as B Cell Lymphomas,
Burkitt Lymphoma, Cutancous T Cell Lymphoma, High-Grade Lymphoma,
Hodgkin’s Lymphoma, Non-Hodgkin’s Lymphoma, Low-grade Lymphoma,
Lymphoblastic Lymphoma, Mantle Cell Lymphoma, Marginal Zone Lymphoma,
Mucosa-Associated Lymphoid Tissue (MALT) Lymphomas, T Cell Lymphomas,
peripheral T cell lymphoma, multiple myeloma, Essential Thrombocythemia, Hairy

Cell Lymphoma, Extramedullary myeloma, Granulocytic Sarcomae.
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acute and chronic myelogenous  leukemias, myelodysplastic syndrome, and

promyelocytic leukaemia.

Tumors may also be of mesenchymal origin, such as fibrosarcoma and
rhabdomyosarcoma. Furthermore, tumors may be tumors of the central and
peripheral nervous system, such as astrocytoma, neuroblastoma, glioma, and
schwannomas; and tumors may be other tumors, such as melanoma, seminoma,
teratocarcinoma, osteosarcoma, xenoderoma pigmentosum, keratoctanthoma,

thyroid follicular cancer, and Kaposi's sarcoma.

Tumors that are resistant or refractory to treatment with other anti-cancer or
anti-proliferative agents may also benefit from treatment with the methods and

pharmaceutical compositions of the present invention.

Compounds disclosed herein may also be useful in the chemoprevention of
cancer. Chemoprevention is defined as inhibiting the development of invasive
cancer by either blocking the initiating mutagenic event or by blocking the
progression of pre-malignant cells, such as by blocking growth of the tumor, that

have already suffered an insult or inhibiting tumor relapse.

Compounds disclosed herein may also be useful in inhibiting tumor

angiogenesis and metastasis.

The compounds of this invention may also be useful in combination
(administered together or sequentially) with known anti-cancer treatments such as
radiation therapy or with anti-cancer, anti-proliferative, cytostatic or cytotoxic
agents. Other anti-cancer and anti-proliferative agents which may be used in
combination with the compounds of the present invention include those decribed
herein. In combination treatment, the compounds of the present invention may be
further administered with any other anti-cancer and anti-proliferative agent disclosed

herein.

If formulated as a fixed dose, such combination products employ the
compounds of this invention within the dosage range described herein and the other
pharmaceutically active agent or treatment within its approved dosage range. For

example, the cdc2 inhibitor olomucine has been found to act synergistically with
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administration of the known anti-cancer or anti-proliferative agent. For example, the
cytotoxic activity of the cyclin-dependent kinase inhibitor flavopiridol is affected by
the sequence of administration with anticancer agents (Cancer Research, 57, 3375

(1997)).

Further Aspects of the Invention

Another aspect the invention provides a pharmaceutical package, wherein
said package includes a compound of any of the formulae of the present invention.
In certain embodiments, the package comprises instructions which indicate that said
composition may be used for the treatment of an individual in need thereof,
including a human. In certain other embodiments, the pharmaceutical package
includes one or more compounds of the present invention formulated together with
another pharmaceutical ingredient such as an anti-cancer or anti-proliferative agent.
In this case, the compound(s) of the present invention and the other pharmaceutical

ingredient may be formulated separately and in individual dosage amounts.

Other pharmaceutical ingredients that may be formulated together or
separately with the compounds of the present invention include but are not limited to
other anti-cancer and anti-proliferative agents such as described above. In certain
still further embodiments, the pharmaceutical package comprises instructions to treat
a patient in need of such treatment. In yet another aspect the invention provides a
pharmaceutical package for treating an individual suffering from a proliferative
disorder or disease, such as a tumor or a cancer, wherein said package includes at
least one compound of the present invention. In certain still further embodiments,

the pharmaceutical package comprises instructions to treat the disorder.

As used herein the term “pharmaceutical package” or “pharmaceutical pack”
refer to any packaging system for storing and dispensing individual doses of

medication. Preferably the pharmaceutical package contains sufficient daily dosage
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comprises one or more vessels that include the active ingredient, e.g., a compound of
the present invention. Such vessel can be a container such as a bottle, vial, syringe,
or capsule, or may be a unit dosage form such as a pill. The active ingredient may
be provided in the vessel in a pharmaceutically acceptable form or may be provided,
for example, as a lyophilized powder. In further embodiments, the pharmaceutical
pack may further include a solvent to prepare the active ingredient for
administration. In certain embodiments, the active ingredient may be already
provided in a delivery device, such as a syringe, or a suitable delivery device may be
included in the pack. The pharmaceutical package may comprise pills, liquids, gels,
tablets, dragees or the pharmaceutical preparation in any other suitable form. The
package may contain any number of daily pharmaceutical dosage units. The
package may be of any shape, and the unit dosage forms may be arranged in any
pattern, such as circular, triangular, trapezoid, hexagonal or other patterns. One or
more of the doses or subunits may be indicated, for example to aid the doctor,
pharmacist or patient, by identifying such dose or subunits, such as by employing
color-coding, labels, printing, embossing, scorings or patterns. The pharmaceutical
package may also comprise instructions for the patient, the doctor, the pharmacist or

any other related person.

Some embodiments comprise the administration of more than one active
ingredient, including compounds as disclosed herein. Such administration may
occur concurrently or sequentially. The active ingredients may be formulated
together such that one administration delivers both components. Alternatively the
active ingredients may be formulated separately. The pharmaceutical package may
comprise the compound of the present invention and the other pharmaceutical
ingredient in a single formulation, i.e., they are formulated together, or the
compound of the present invention and the other pharmaceutical ingredient in
individual formulations, i.e., they are formulated separately. Each formulation may
comprise the compound of the present invention and the other pharmaceutical
ingredient in individual dosage amounts (in approximately equal or unequal

amounts). Administration of the compound of the present invention and the other
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As used herein, the term “instructions” means a product label and/or
documents or other information describing relevant materials or methodologies
pertaining to assembly, preparation or use of a kit or packaged pharmaceutical.
These materials may include any combination of the following: background
information, steps or procedures to follow, list of components, proposed dosages,
warnings regarding possible side effects, instructions for administering the drug,
technical support, and any other related documents. Instructions can be supplied in
printed form, such as a package label or a package insert. Instructions for a
packaged pharmaceutical or a pharmaceutical composition can be inserted in a
delivery carton or finished package, e.g., as a package insert, and the text of such has
been approved by a competent regulatory authority such as the Food and Drug
Administration (FDA) of the United States. Alternatively or complementarily,
instruction may also be stored in electronic form, e.g., on a computer-readable
storage medium such as a computer-readable memory device, a centralized database,
magnetic media such as hard disks, floppy disks, and magnetic tape; optical media
such as compact discs, CD-ROMs and holographic devices; magneto-optical media
such as floptical disks; and hardware devices that are specially configured to store
and execute program code, such as application-specific integrated circuits (ASICs),
programmable logic devices (PLDs) and ROM (read only memory) and RAM
(random access memory) devices. Instructions may comprise a web address of an
internet website from which more detailed instructions may be downloaded, or a
recorded presentation. Instructions can contain one or multiple documents or future

updates.

The invention further relates to a method of synthesizing a compound
according to the present invention, comprising the step of reacting a compound
having a structure represented by formula (II) with a compound having a structure

represented by formula (I1I)
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wherein R'" is independently selected from —Cs—alkyl, -CH,-aryl, or —aryl,
with R? being as defined above.

5 The invention further relates to a method of synthesizing a compound
according to the present invention, comprising the step of reacting a compound
having a structure represented by formula (IT) as described above with a compound

having a structure represented by formula (IV)
Q 4
rR-0, MR
10 (Iv)
with R* and R being as defined above.

In certain embodiments, -O-R’, when taken together, is not a C;g-alkoxy or
an O-linked polyether containing between 2 and 8 carbon atoms in total. In certain

such embodiments, R’ is not alkyl or alkoxy-substituted alkyl.

15 Furthermore, the invention relates to a compound having a structure

represented by formula (V)

R
NN R
|
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R7)\N NT X
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with R, R, R®, R*, R°, W, and X being as defined above, provided that if R’
is -N(R")-V-R?, then R'® is not -W-R*.

In further certain embodiments, -O-R°, when taken together, is not a C;s-
alkoxy or an O-linked polyether containing between 2 and 8 carbon atoms in total.

In certain such embodiments, R’ is not alkyl or alkoxy-substituted alkyl.

Examples

A selection of compounds within the scope of the present invention are listed
in Table 1. The compounds in Table 1 were synthesized according to examples 1 to
10 below, and the surprising inhibitory activities in biochemical assays, and anti-
proliferative activities in cellular assays of these compounds are shown in Tables 2

and 3, respectively, as determined according to examples 11 to 13.

A. Synthesis

Compounds of the invention may be prepared by the synthetic sequence
shown in Schemes 1 or 2. For example, examples 1-7 show in detail the synthesis
steps of Scheme 1. As depicted in Scheme 1, 8-oxy pyrido[2,3-d]pyrimidones may
be formed in one step from malonate derivatives and 6-chloro-5-formyl-2-
methylthiopyrimidine. The compounds of examples 8-10 show in detail the
synthesis steps of Scheme 2. As depicted in Scheme 2, 8-oxy pyrido[2,3-
d]pyrimidones may be formed in one step from phenylacetic acid hydroxylamide
derivatives and 6-chloro-5-formyl-2-methylthiopyrimidine. A skilled artisan will
appreciate that other routes of synthesis may be employed as well. In particular,

other routes of synthesis may in fact be applied to certain aspects of the present
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HNNNO O . -7\ CH3 OH Cl 06- (2, 6-Di chl or ophenyl) - 2-

hydr oxyet hyl am no- 8- net hoxy- pyri do[ 2, 3-

dlpyrimdin-7-one 103 C O NCI FINNNO ol \ICH N/OH
H3CL 0 6-(2, 6-Di chl oropheny0- 8- (2-

(S)-2,3-di hydr oxypropypoxy2- (5-(2-

pyrrolidi noet hyl)am nocarbon yl-1-nethyl-pyrrol-3-yl)-
amiventigy r Tieto skifle B -arttiapyis | tatethied - (6- gereral OdxtObdiGN sueh -as March's
--Cl HNNI\IO O 10HpC"' chl or o&tywenyl) 8-

médneRepd 2 Qraamq Qh@mstrl*/amw%a?b%t Py r Wiley-
dﬂt@rs&?ﬁeﬁ]e?&bbm, AR BrafR& SPRM&iciftd &‘hermstry (Camile G. Wermuth,

Academia Press, 2003) and Protective Groups in Organic Synthesis (Theosora W.
5  Greene & Peter G.M. Wuts; John Wiley & Sons Inc, 1999).

A: Synthesis of 8-hydroxy-pyrido[2,3-d|pyrimidin-7-one derivatives
(examples 1-8)

Scheme 1:

10

(e}

(¢]
(6] 2 N H
\ =
Ml M 2 NTRYTR OH Bry, A, 85%
_Or-Bu s7 N7 a )|\
EtO N —_— Me_ = _— Me\
S N N 6]

1 1'{ 1. K,CO;, DMF | Pyridine
0°-RT 3 Ot-Bu Ot Bu
2. a. 1M aq. NaOH
THF, MeOH
b. 2M aq. HCI, 34% Na,WO,, AcOH
30% H,0,, 69%
al
a XX XX
X N @ | Aniline
| B(OH), H )\ =z ) Me\
- P N” N7 N7 o 80° C, 86% Py
NN N Yo I d%
| Ot-Bu Ot Bu
Ot-Bu K3POy, P(II) catalyst 6
7 DME, DMF, 90° C
Overnight
TFA
CH,Cl,

X
H. P
NT N 1}1
OH DMF, cho3
8 80°C

Example 1
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HN, -"--,N-"NOCl 1 0 4/0 Hoe N C

6- (2, 6- D chl or opheny0- 8- net hoxy- 2-(4-

pyrrolidi nophenyl)-am nopyrido [2,3-d]pyrim dim7-one
106 ci -9P.ant, 1 HO 1 0__ ,,,c.,C He ON

6- (5- Benzoyl am no- 2- chl or ophenyl ) - 8- ( 2-

nmet hoxyet hyl ) oxy-2-(4-(4- neth yl pi perazi no) -

phenyl am no) - pyrido [2, 3-di pypi ni din-7-one 107 N ©

HN) CNN EN U, )N H QSH, F 2B (- Met hoxyet hyl
0- 2- chIMnyl)%herﬁgl aym n ) pyrido [2¥3-
HNAN N - vel M
1 1. K,CO3, DMF
0° - RT
2.a. 1M aq. NaOH
THF, McOH

b. 2M aq. HC, 34%

Ester 1 (5.83 g, 28.6 mmol) and aldehyde 2 (4.50 g, 23.9 mmol) were mixed
in 300 mL of anhydrous DMF and cooled to 0 °C. Potassium carbonate (9.90 g, 71.7
mmol) was added and the reaction was stirred at 0 °C for 1 hour before being
allowed to warm to room temperature for 1.5 hours. Half of the DMF was removed
under vacuum and the remainder was diluted with 500 mL of ethyl acetate and
poured into a separatory funnel. The organic layer was washed twice with 500 mL of
water. The water layer was then extracted with 250 mL of ethyl acetate. The organic
layers were combined and washed with 500 mL of brine. The organic layer was
separated, dried with anhydrous sodium sulfate, filtered and concentrated under
vacuum to give 9.29 g of crude product. The material was filtered through silica gel,
eluting with 5% methanol/methylene chloride to give 6.77 g of slightly impure
product.

The material was then dissolved in 200 mL of 1:1 THF:MeOH followed by
the addition of 30 mL of 1 M aqueous NaOH (30.0 mmoles). The reaction was
stirred for 10 minutes, quenched with 30 mL of 1 M aqueous HCl, and then
concentrated under vacuum. The crude slurry was triturated with 50 mL of
anhydrous ethanol and filtered. The solid was washed with cold anhydrous EtOH
and Et,0 to give 2.53 g (35% overall yield) of clean product 3.

Example 2
0]
XX o BrA85% . )l\ t N
Me ~g | N/ N o Pyridine ™
3 (I)t-Bu 4 Of-Bu
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V/ ci NOC oHLOHN

6- (2, 6- D choropheny)-8-(2(R) -2, 3-

di hydr oxypropyl ) oxy- 2- (5-(2p3nTol i di noet hyl ) am nocar bo

n y--nethyl-pyrrol-3-yl)- amno -pyrido [2, 3-

dl pyri m di n-7-onc H3C 109 N HN( 10 CH NOci " OH3
2-((2-(S)-2- Am no- 3ntt hyl but anoyl oxy) ct hyl ) am no- 6- ( 2,

6di chl ercaphenyB)g, 8- ]J7Eﬂhhi)i<)y\pg/sr pldedd2in3t5dhidy of simtdidrous-pymidine at
110 N HNL(

room temperature followed by bromine (0.42 mL, 8.17 mmol). The mixture was
stirred for 15 minutes at room temperature and then heated to 80 °C for 30 minutes.
The solution was briefly heated to reflux and then allowed to cool to room
temperature. The pyridine was removed under vacuum. The solid was triturated with
a 1:1 mixture of ethyl acetate / diethyl ether and filtered. The mother liquor was
concentrated to give 2.05 g of product 4. The solid was dissolved with ethyl acetate
and washed with 1 M aqueous HCI to yield a further 0.81 g of product after

extraction.

Example 3
N Br Na,WO4, AcOH X X
| ] )\
Me S)\N/ I|\I o 30% H,0,, 69% Me\/ \\
&
4  OtBu S  OtBu

Bromide 4 (2.04 g, 5.92 mmol) was slurried in 50 mL of glacial acetic acid
followed by the addition of Na,WO4 (195 mg, 0.59 mmol) and 30% H,0, (2.30 mL,
20.72 mmol). The slurry was stirred overnight at room temperature. The solution
was then concentrated to approximately 25mL of acetic acid and diluted with 75 mL
of water. The solid was filtered and washed with water. The filter cake was allowed

to air dry to give 1.53 g (69% yield) of product 5.

Example 4
\ AN
/\I\I Aniline H{ o
Me\ )\ 80° C, 86% Ot Bu
// \\
Ot Bu

Bromide § (1.53 g, 4.06 mmol) was place in 20 mL of aniline and heated to

80 °C for 2 hours. The reaction was cooled and diluted with 20 mL of glacial acetic
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O g Cl

6- (2, 6- Di chor ophcny) - 8ntt hoxy- 2- (4 (2oxopyrrolidino)ph
enyl ) am no- pyrl do[ 2, 3dpyri m di n-7-onc 111 a ip
N HNNNO - '-. C ol 0 Hoc- 0 HN,, 11 s.,

JOH, o 6- (2, 6- Di chl or ophenyl) - 8- net hoxy- 2- (4-

nmet hyl sul f onyl am nophenyO- am no-pyri do[ 2, 3-

diagiy fahdril 00 il 7e e dqhiZows HEL. ThebbiNOwis Qlt&el] aidPedhed with

O\---?2CH, _H, F1CkKl , , :
water. The filter cake was allowed to air dry to give 1.36 g of product 6 (86% yield).

Example §

Cl

N X c
H )l\ ~ B(OH) N N ~
“NT N N7 o > 1 )l\ P

H
K3POy, PA(IT) catalyst N N N 8)
6 Or-Bu DME, DMF, 90° C
Overnight v

|
Orf-Bu

Bromide 6 (1.29 g, 3.31 mmol), 2-chlorophenylboronic acid (570 mg, 3.65
mmol), K;PO4 (1.55 g, 7.28 mmol) and [1,1°-
Bis(diphenylphosphino)ferrocene]dichloropalladium(II) complex with
dichloromethane (270 mg, 0.33 mmole) were mixed as solids and placed under
argon. Argon was then bubbled through a 1:1 mixture of anhydrous DMF (25 mL)
and DME (25 mL) for 15 minutes. The solvent was then added to the solid mix and
the solution was heated to 90 °C overnight. The solution was cooled, diluted with
250 mL of ethyl acetate and washed with 250 mL of saturated aqueous NaHCO; and
250 mL of brine. The organic layer was separated, dried with anhydrous sodium
sulfate, filtered and concentrated under vacuum to give 2.08 g of crude product. The
material was purified via silica gel column chromatography eluting with 5%

methanol/methylene chloride to give 1.54 g (100%) of product.

Example 6
Cl
\ X N
— w2
CH,Cl, o)
Ot Bu
7 8
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10

2-(5-(2-(2-(S)-2-Am no- 3- net hyl but anoyl oxy) et hyeam

nocar bonyl- 1- net hyl - pyrrol 3- 0- am no- 6- ( 2, 6-

di chlor ophenyl) - 8- net hoxypyri do[ 2, 3-d] pyri m di n- 7- one

113 cl all 6--., ---, N1 C HN,NNO Aol \ CH3

2- Cycl opropyl am no-6-( 2, 6-

di chl or opheny0- 8- net hoxypyri do[ 2, 3-d] pyri m di n-7- one

114 HOOMWRpound 7 {1.54 g, 3. 55 MY 1) was 088 Ivéd in-40-mE-of b1 : IGhixture of
n@teﬂé")@}]%c@9ﬁ€% %gm;'qt Fﬂr;lggtlc a01§1 The solution was stirred at room

FgJ%?%t%E%%PKB?@aHH "the% g‘?%n}%gerﬁiﬁrsdépvﬁu&ml\go %19 811anhydrous

nBIlilchyW%,- 1,@4141 (@@dedoymrd L‘niel sdﬂtﬂmt\hgd amcotcacdagrin under vacuum to
{gg}%tf’@/i & 8 progab)t W&}lrl%hnv%g lﬁsleg %Ereét?y wltﬁ%g Iﬁrlrl]tlgelr %ugﬁgarglon

Example 7
Cl Cl
N X
)\ P k g
| @)
OH DMEF, K2C03

8 80° C

Compound 8 (205 mg, 0.56 mmol) was placed in DMF with 2-bromopropane
(0.07 mL, 0.70 mmol) followed by the addition of K,COs (232 mg, 1.68 mmol). The
reaction was heated to 80 °C for 2 hours. The solution was cooled, filtered to
remove the solid carbonate and purified via reverse phase preparative

chromatography (63.8 mg isolated after purification.)
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ci O N---. 1C1 HNNNO | O zZ-"efts CH3 N1

6- (2, 6- D chl or ophenyl) - 2- ( 5-

(N-(2- hydr oxyet hyl ) - Nret hyl - am no) c ar bonyl- 1-

nmet hyl - pyrrol - 3-y1) - am no- 8- net hoxy-pyrido [2, 3-
dlpyrimdin-7-one H3C M--- \ OH 117 C is N -----
HN-----,1IN.----NoCl O),.. .----cH3

6- (2, 6.0 chl 9r opheny1)-2-(5- (2-(R -2, 3-

di hydr§>‘%’/ t¢1 ani no) carbon y1- 1-net hyl - pyrrol - 3-y1) -
am no- 8- met hoxy- pyrldo [2 3- d]pyrinmidin-7-one "NOH
H3e 0OH 118 01

\
- X NS
/ijmo A i 1t ke, T
cl s N al SsTONT N Yo

DMF, O°c
| o
CH CI2 [O] l

Cl Cl ,80°¢
N‘ Ny NH,
= S
HN N l\‘l e} o SN
le) loxane + ‘
:: ~ -
\ / %

Cl

uv ,150°C
o\/\N/ H
S | |v
\/\N/ \Y
\
Y
Example 8
Cl o)
N
o) = Pz
cl SN el DMF, 0% s )\

To an ice cold DMF solution (200 mL) of compound I (2.97 g, 12.7 mmol)
and compound II (2.0 g, 10.6 mmol) was added potassium carbonate (2.2 g, 15.9
mmol). After stirring for 2 hours reaction was poured into water (500 mL),
extracted with ethyl acetate (2 x 100 mL), dried over sodium carbonate, and solvent
was removed under reduced pressure. White solid was triturated with ether and

collected by vacuum filtration yielding III (2.0 g, 55%).
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Cl HNNNO I O CH. OH N,

6- (2, 6- D chl orophenyl)-2-(5- (2-(S)-2, 3-

di hydr oxyet hyl am no) carbon y1-1-nethyl-pyrrol -3-yl)-
am no- 8- net hoxy-pyrido [2,3- d]pyrimd in-7-one

H3Q\---A ..--OH 119 d 40 .."------ "--- NN--"NoCl 1
OIPNH 1 ,--.---,-.00--- L uH
6- (2, 6-Di chl orophenyl) - 8- methoxy- 2= (3-
net hyl sulf onyl ammophenyl) - a Xﬁﬂ%ﬁ??ido [2, 3-
d] pyri m di n-7-on8I 120 aClis N .----CI HNNNO , ol iiH30 Cl
C

N N CH,Cly, [O] N| N

| uv ,80°

i (')\ o Vo

A dichloromethane solution (9 mL) of compound III (300 mg, 0.81 mmol)
and (+)-(8,8-Dichlorocamphorsulfonyl)-oxaziridine (730 mg, 2.44 mmol) was
irradiated with UV at 80 °C for 90 minutes. Solvent was removed and solid was
flash chromatographed on silica (2 % methanol/dichloromethane) recovering IV

(300 mg, 95%).

Example 10
cl cl
Cl Cl NH2 NS X
|
N + Dioxane HN)\N/ N0
| uv ,150°C 0
_ ,
\ﬁ)\N '\Il o Ve y ~
\Y ~
o) O N
I
O\/\N/

I
A dioxane solution (0.9 mL) of compound IV (175 mg, 0.46 mmol) and

compound V (829 mg, 4.6 mmol) was irradiated with UV at 150 °C for 10 minutes.
Solvent was removed under reduced pressure and crude VI was dissolved in DMSO
(4 mL). DMSO solution was purified on preparative HPLC recovering VI (140 mg)
as TFA salt.

B: Biological Activity Assays (examples 11-13)

The biological activity and utility of the compounds of the invention are

demonstrated by one or more assays including those described in more detail below.
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11 --s --. NIC-13 Ho 6-(2, 6-Di chl orophenyl) - 8-

met hoxy-2-(4- nmethyl sul fo nyl ami no nethylp

heny1l) - amno pyrido [2, 3- d] pyrlmd|n7one 121
Cl40N --."--- F HNNNO O O- , CH3
6-(2-Chloro-6-fl uorophenyl) ‘8- (2 met hoxyet hypoxy 2(4-
nor phol i nophenye-am no) - pyrido [2,3-d]pyrim

di n- 7- exempl1 DiD&enhinkition of Nsy.vajues for inGibicibn 00K ass 0

ft -, 0 HCHS CH 6-(2,6-Dichlorophenyl)-2-(3-

effYIB nosu | f onyl phenyl) - amino - 8- net hoxy- pyri do

[2,3- d]pyrimdin-7-one 123 G 40 Ns-.-. HN NNO C

ol .. _ We characterized the in vitro inhibitory activity against protein kinases of

compounds of the present invention by determining their ICso values (see Table 2).

a) C-Raf (MAPH assay).

Kinase: C-Raf Raf-1 (truncated), active (Upstate; cat. no. 14-
352)

Reaction Volume: 40 ul

Reaction Time: 60 min

Reaction Temperature: room temperature

Assay Plate: 96 well U bottom plate (Greiner, 650161)

MultiScreen-PH Plate: 96 well MAPH Filter Plates (Millipore,
MAPHNOBS50)

Filter Washing Solution: 0.75% H3;PO4

Scintillation Liquid: Supermix Liquid Scintillator (PerkinElmer,
1200-439)

Controls:

Negative Control (C-): 100 mM EDTA, no inhibitor

Positive Control (C+): no inhibitor

Reaction Buffer (final concentration):

20 mM Tris, pH 7.5
2 mM MnCl,

1 mM DTT

0.01% Tween20

Final Assay Concentrations:
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111043CH, 4N 01,, CH, 6-(2,6-Di chl orophenyl)-2-(3- d
i et hyl am nosu | f onyl phenyl)- am no -8-nethoxy-p yri do
[2,3 d]pyrimdin-7-one 124 %9 K. N,..o0i 40 sim W
ft INNO 6-(2,6-d ichlorophenyl)- 8-
met hoxy- 2- (4- (pyrazol -1 - yl nethyl)phenyl)-am nopyrido
[2,3-d] pyrimdin-7-one HC 6-(2, 6-di chl orophenyl) - 8-
met hox¥dis€4- (et hyl am nosul f ojgt kizdakydonc. yielding 10% ATP
phenyl) - am no-pyrido [2,3- e e e
6- (2, 6- Di chl or opheny1) - 2- (3- ( 2!WRONFd poLSteHed Writrgion
sul fanylp iment
henyl)-anino-8-nethoxypyrido[2,§X6§¥?ﬁ%'din-7-one
6- (2, 6-\Bichl or ophenyl) - 2- ( 3-
norphofﬁ%gsulfonylphenyl)- aningjg}ﬁ%thoxy-pyrido
[2,3- qljpyrinm,dig,7-.00C ) . .
6- ( 2- c%dSE%S-“%‘{g ﬁh‘o P itblﬂg?mﬁt?' 8- &t RYy/ B4 mersham Biosciences,
MEEROEY) nophenyl) - ami no) -
pyrido[ 2, 3-cl]pyrimdin-7-one

Substrate: Myelin Basic Protein 57.8 uM (Invitrogen, 13228-

010)

Pipetting Sequence:

1) Add 10 pl 4-fold concentrated substrate + 4-fold concentrated ATP in 3-

fold concentrated reaction buffer to each well of assay plate

2) Add 10 pl 4-fold concentrated inhibitor in 4% DMSO in H,O to each
well except to C- and C+ wells (starting point: final inhibitor

concentration 10 uM; ICsy determination based on dilution series)
3) Add 10 pul 4% DMSO in H,O to C- and C+ wells
4) Add 10 pl 500 mM EDTA in H,O to C- wells

5) Add 10 ul 50 pCi/ml adenosine 5'-[y-P]triphosphate in H,O to each

well
6) Add 10 ul 4-fold concentrated kinase in Reaction Buffer to each well
7) Incubate 1 hr at room temperature
8) Add 10 ul 50 mM EDTA in H;O to each well except to C- wells
9) Prepare MAPH plates by adding 200 ul 0.75% Hs;POj4 to each well
10)  Exhaust 0.75% H;POj4 using Millipore vacuum station
11)  Add 60 ul 0.75% H3PO4 to each well of MAPH filter plate

12)  Transfer 30 ul sample per well from assay plate to corresponding well of

MAPH filter plate

13)  Incubate 30 min at room temperature
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129 AisN "---"----.
6- (2- Chl or o- 6-fl uor ophenyl
(4-rmorpho |inophen yl)-
dlpyrimd in-7-one 130 C1 ON .--CI HNNNO cil Orl
N 6- (2, 6-Di chl or ophenyl) - 8-

y- 2-

NeN---

1,--

HNNN 1 OO ., <
)- 8-(cycl opropyl neth yl)ox
am no) - pyrido [2, 3-

, CHs

nmet hoxy- 2-(3-tetrazol -5- yl phenyl)-am no-pyrido [2, 3-
d] pyrd)m dwash/eaoh welllo3 ™M APHafilt dN pGite SHNNOitICR 0@ QILA. 7 §HSEHHB) 4
0 6-(2,6-D chl orophenyl)-8- nethoxy-2-(3-

met hyl ami 4

16)
17)

18)

352)

HYRYE PREAYT Ftatioyni no-p yri do [2, 3-
d] pylrsi)m' din-7-one 132 CI ON NNNO o1 O

Add 20 ul scintillation liquid to each well of MAPH filter plate

Seal MAPH filter plate

Store MAPH filter plate 30 min in darkness

Quantify radioactivity using scintillation counter (MicroBeta, Perkin-

Elmer)

b) C-Raf (IMAP assay)

Kinase: C-Raf

IMAP Assay:

Reaction Volume:
Reaction Time:
Reaction Temperature:
IMAP Incubation Time:

Assay Plate:

(Corning, 3676)

Compound Plate:

IMAP Binding Buffer A:

IMAP Binding Buffer B:

IMAP Binding Reagent:
Controls:
Negative Control (C-):

Positive Control (C+):

Raf-1 (truncated), active (Upstate; cat. no. 14-

8.0108 ul

60 min

room temperature
60 min

384 well U bottom, PP, black, low volume

384 well U bottom, PS (Falcon, 3995)
Molecular Devices, R7282
Molecular Devices, R7283

Molecular Devices, R7207

no kinase, no inhibitor

no inhibitor
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-----='e-- | ----N. N'-0---

6- (2- Chl or o- 6-fl uor ophenye8- (pyrid-3-ylnmeth yl)ox y-2-
(4- nor phol i nophenyl) - am no)-pyrido [2,3- d]pyrimd
in-7-one 133 3 F5N ----- I ONO @ ,0 HG

243-Chl oro-4- trifluoronethyl phenyl)- am no-642, 6-

di chl or ophenyl) - 8- net hoxypyrido [2, 3-d] pyrim

di n- 7- Beectibdbubtr:l e N'- - -- 20 mM-HepeClpHHNSIO O

Qopyrido[ 2, 3-d]pyrimdin-7-one N-, , <1 N

642, 6- (2, 6- 8- 1 mM DTT

met hoxy-2-(3-(1, 2,4-triazol 1-yl net hyl ) phenyl ) - am no-

135 N'"---."----, I-IN---10mMMNItd, O _ / NGB ---.N
0.01% Brij35

Final Assay Concentrations:

Kinase: Kinase conc. yielding 50% substrate
turnover as determined in titration

experiment
c-Raf (Upstate 14-352)
ATP: 4.87 uM

Substrate: SFI-SGQLIDSMANSFV-NH, 400 nM (jpt Peptide

Technologies GmbH, Berlin, Germany)

IMAP Binding Solution: 75 % IMAP Binding Buffer A

25 % IMAP Binding Buffer B
IMAP Binding Reagent 1:800

Pipetting Sequence:

1) Add 6 ul 1.33-fold concentrated substrate + 1.33-fold concentrated ATP

in 1-fold concentrated reaction buffer to each well of assay plate

2) Add 10.8 nl 740-fold concentrated inhibitor in 100% DMSO to each well
except to C- and C+ wells using pintool (CyBio, Jena, Germany)
(starting point: final inhibitor concentration 10 uM; ICsy determination
based on dilution series)

3) Add 10.8 nl 100% DMSO to C- and C+ wells using pintool

4) Add 2 pl reaction buffer to C- wells

5) Add 2 ul 4-fold concentrated kinase in reaction buffer to each well
except C- wells

6) Incubate according to reaction time at room temperature

7) Add 15 ul IMAP binding solution to each well

8) Incubate according to IMAP incubation time at room temperature
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Cl 06(2, 6-D chl orophenyl)-8- nethoxy-2-(pyrim
din-4-yl)- amno -pyrido [2,3- d]pyrimd in-7-one 136
Cl so N1-IN.-"\ NO I OH5 ---._ a,-

642- Chl or o- 6-fl uor ophenyl) - 8- net hoxy- 2(4-

nmor phol i nophenye-am no)- pyrido [2,3-d] pyrim

din-7-one 137 a 0 N CI HNNO 1 yrH30

642,%9- D cMtasuaphhenystyn@-potaidaty ¢24iyst GT, Molecular Devices)
nor pholi nocar bonyl-1- pyrido[ 2, 3-d] pyrimdin-7-one
IN\__/ o 138 N1 I-INSNNQGJ O

¢) B-Raf

Kinase: B-Raf deltal-415 (e.g., Upstate Cat.No. 14-530)

Reaction Volume: 40 ul

Reaction Time: 60 min

Reaction Temperature: room temperature

Assay Plate: 96 well U bottom plate (Greiner, 650161)

MultiScreen-PH Plate: 96 well MAPH Filter Plates (Millipore,
MAPHNOBS50)

Filter Washing Solution: 0.75% H3;PO4

Szintilation Liquid: Supermix Liquid Szintillator (PerkinElmer,
1200-439)
Controls:
Negative Control (C-): 100 mM EDTA, no Inhibitor
Positive Control (C+): no Inhibitor
Reaction Buffer: 20 mM Mops, pH 7.0
10 mM MgCl,
0.4 mM MnCl,
100 mM NaCl
1 mM DTT
0.01% NP40

Final Assay Concentrations:

Kinase: Kinase conc. yielding 50% substrate
turnover as determined in titration

experiment.
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30

Cl NNO ol \ CH3r (C1-1 3 N\------- oH

6- (2, 6- D chl orophenyl) - 8- net hoxy-2-(4-N-(2-

hydr oxyet hyl ) - N- net hyl am nocar bonyl -t hi azol -2-y1)- in

ano-pyrido [2,3- d]lpyrimdin-7-one O 139 N1 HN ze

oi elis ,---Cl NNOO CH ON.. \------- H

6- (2, 6- D chl orophenyl) - 8- net hoxy-2-(5-N-(2-

hydr oxydtPhyl ) - N- met hyl ami nocar banyb+iM i oph en- 3-

yl)-am no-pyrido [2,3- d]pyrimd in-7-one 140 FIN N
Adenosine 5'-[y-"PJtriphosphate: ~ 12.5 pnCi/ml (Amersham Biosciences,

BF1000)
Substrate: MEK1 inactive 2 uM (Upstate 14-420)

Pipetting Sequence:

1) Add 10 ul 4-fold concentrated substrate in 3-fold concentrated reaction
buffer to ecach well of assay plate

2) Add 10 ul 4-fold concentrated inhibitor in 4% DMSO in H,O to each
well except to C- and C+ wells (starting point: final inhibitor
concentration 10 uM; ICsy determination based on dilution series)

3) Add 10 ul 4% DMSO in H,0 to C- and C+ wells

4) Add 10 ul 500 mM EDTA in H,O to C- wells

5) Add 10 ul 50 pCi/ml adenosine 5'-[y-*P]triphosphate in H,O + 4-fold
cold ATP to each well

6) Add 10 ul 4-fold concentrated kinase in reaction buffer to each well

7) Incubate 1 hr at room temperature

8) Add 10 ul 50 mM EDTA in H;O to each well except to C- wells

9) Prepare MAPH plates by adding 200 ul 0.75% H;PO4 to each well

10)  Exhaust 0.75% H;PO4 using Millipore vacuum station

11)  Add 60 ul 0.75% HsPO4 to each well of MAPH filter plate

12)  Transfer 30 ul sample per well from assay plate to corresponding well of
MAPH filter plate

13)  Incubate 30 min at room temperature

14)  Wash each well of MAPH filter plates 3x with 200 ul 0.75% H;PO4
using Millipore vacuum station

15)  Add 20 ul scintillation liquid to each well of MAPH filter plate

16)  Seal MAPH filter plate

17)  Store MAPH filter plate 30 min in darkness

18)  Quantify radioactivity using scintillation counter (MicroBeta, Perkin-

Elmer)
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on N
rnpounds fe the present invention were shown to be inhibitors of other

kinases, including p38 and KDR, as well by using standard kinase inhibition assays.

Compounds of the present invention are tested for inhibitory activity against
other kianses, including tyrosine kinases and serine-threonine kinases, using assays
known in the art, such as those described in WO 06/002119. Selectivity of specific
compounds or compound-classes between various kinase enzymes or kinase families

are investigated by comparison of the 1Csy values obtained from such assays.

Example 12: In vitro anti-proliferative activity of compounds of the

present invention against proliferation of a cancer cell line

We observed the surprising finding that compounds of the invention were

useful in inhibiting proliferation of HT-29 tumor cells (see Table 3).

3,000-15,000 cells/well were exposed to the test compounds at various
concentrations appropriate to determine an ICso, for 72 hours, and cell proliferation
was measured using the SRB assay according to Shekan et al (J Natl Cancer Inst
(1990) 82, 1107-112) in order to estimate the ICso values shown in Table 3. Briefly,
cells were plated in 96 well dishes 24 hours prior to compound addition. The assay
was terminated with the addition of cold TCA to a final concentration of 10% and
the plates were incubated for one hour at 4°C. The plates were then washed 5 times
with water and 100ul of a Sulforhodamine B solution (4%) was added to each well.
The plate was then incubated for 10 minutes at room temperature before removal of
unbound dye by washing with 1% acetic acid. The bound dye was solubilized with
10 mM Trizma base and the absorbance read at OD570. Inhibitory activity of the
compounds was calculated as % inhibition of cell proliferation compared to cells
treated with the solvent (DMSO). Table 3 represents the ICsy values for inhibition of
cell proliferation for certain compounds of the invention showing that the
compounds demonstrated a clear and pronounced anti-proliferative activity towards

HT-29 cells.
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pyrido[ 2, 3-d] pyrimdin-7-one 144 N N 411 HO ----. N
.-~ -, . ENafipld 13 Activity of compounds in xenograft tumor models

With this assay we demonstrated the activity of compounds of the present
invention against tumor cells in an in-vivo xenograft model.

METHODS:

Compound preparation

Compounds 4 and 24 (see Table 1) were prepared for i.p. administration in a
biocompatible vehicle (compound 4: in 10% DMA/50% PEG300/water; compound
24: in 5% Cremophor EL/5% ethanol/90% saline). All preparations were made
freshly and injection volumes were adjusted to body weight (resulting in compound

dosages of between 40 and 80mg/kg mouse).
Mice/Husbandry.

Mice were obtained from Charles River Laboratory (CRL), housed in static
microisolators, and provided ad libitum with water and an irradiated standard rodent

diet (Purina Pico-Lab Rodent Diet 20).

Standard Protocol.

Experiments in Athymic mice.

Athymic nu/nu female mice (6-8 weeks old) from CRL were allowed to
acclimate for at least 4 days. Human HT-29 cells (ATCC) colon carcinoma cell line
were cultured in McCoy’s medium (ATCC) supplied with 10% FCS and 1%
Pen/Strep. The 2nd passage of cells with approximately 80% confluence was used
in the study. Briefly, on Day 0, mice were inoculated with 0.1 ml (total 5x10° cells)
of HT-29 cell suspension (50x10° cells/ml in McCoy’s medium without supplements
mixed 1:1 with Matrigel) by a subcutancous injection into the lower right flank
under light anesthesia. When the average tumor weights reached above 100mg (day
7), 70 animals with an appropriate tumor size with (average of about 182 mg) were

selected and were randomly divided into 7 groups (10 animals each).
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yl et hyl am no- pyrj do [2 3- d]the yrimd

N |
Tumors are measuréd by determining length and wu?th of the turnor with a
digital caliper. Tumor weight is estimated using the following formula: Tumor

Weight (mg) = (w” x 1) / 2 where w = width and | = length in mm of the tumor.

Tumor Growth Inhibition (TGI) % is calculated as follows: %TGI = 100(1-
T/C) where T is the mean tumor size of a compound treated group on a given day,

and C is the mean tumor size of the vehicle control group on the same day.

Toxic deaths are defined as deaths caused by compound treatment and not by
advanced discase state. A death is considered toxic if the animal dies within 1 week
after the final compound treatment and the tumor size has not reached 1000 mg non-

tumor related deaths after this point are recorded, but not considered toxic deaths.

Group 1 was treated with vehicle only (10%DMA/50% PEG300/40%
ddwater, po), groups 2 to 4 were treated with compound 4 (40, 60 and 80 mg/kg
doses dosed for five days), groups 5 to 7 were treated with compound 24 (40, 60 and
80 mg/kg doses dosed for ten days).

Mice were sacrificed when their tumors reached the 1000 mm’ endpoint
volume. Treatment efficacy was determined as Log Cell Kill (LCK). LCK is a
calculation that determines the percentage of tumor cells that are presumably killed
after the initiation of treatment and can be used as a quantitative measure of
efficacy: LCK = (T-C) / (3.32)(Td) where T = is the mean time required for the
treatment group of mice to reach 1000 mg in size, C = the mean time for the control
group tumors to reach 1000 mg in size, Td = is the Tumor Doubling time estimated
from the linear regression analysis from a semi-log growth plot of the control group
tumors during exponential growth and 3.32 = the number of doublings required for a
population to increase 1-logl0 unit. Each LCK unit represents 1-log10 unit of cell

killing (e.g., 1 LCK = 90% kill, 2 LCK = 99% kill, etc.).

Results.

No toxic deaths were observed for compounds 4 and 24. Both compounds

showed LCK values above 0.4 in all dosages tested.
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Further xenograft experiments were conducted as above, to investigate
compounds of the invention, including compounds 91, 98, 104, 111, 121, 136 and
143. Compounds were dosed at 30, 60 & 90 mg/Kg except for compound 91 which
was dosed at amounts 20, 40 and 80 mg/Kg. As a positive control, the Raf inhibitor
sorafinib (NEXAVAR) was dosed at 60 mg/Kg. In these experiments, compounds

were administered as a qdx10 schedule.

All compounds showed LCKs of between 0.2 to 0.9 at the lowest doses, and
between 0.3 to 1.3 at the highest doses. When compared to the positive control,
compounds showed LCKs of between ~% of to around the same LCK value as the
positive control. Activity of these compounds in these model experiments was
further demonstrated by considering the TGI (compared to tumour growth in the
vehicle control), with compounds typically showing a TGI of over 50% at the higher
concentrations, and in some cases with a TGI of between 80% and 95%. Under
these-non-optimised formulation and dosage conditions, a number of compounds

showed toxic deaths of individual mice, typically at the higher dosage of compound.

C: Selection and development of drug candidates

Example 14.

In order to select the most appropriate compound to enter further
experiments and to assess its suitability for use in a therapeutic composition for the
treatment of disorders and diseases, such as cancers, additional data are collected.
Such data can include the in vitro inhibition of the target molecule, such as a kinase,
as measured by ICsg, or inhibition of proliferation across a panel of tumor cell lines,
and tumor growth inhibition or reduction data and survival data from in vivo animal
models. Furthermore, such experiments may also include the elucidation and/or
determination of the mechanism of action of the subject compound, the target or

target profile of the subject compound, and other characteristics of the subject
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: {:d)lapounﬁ, sdch adNehe ]bin@hlgl—bﬁz'rn(t? - mdemhIqj’oﬁpdil a0ty tdget(s) or the
t hoxy (4- (5-net hy 124tr|3 g o X

n?wét%ywﬁrﬂefﬁmoramwémmha Gprgetes c’l‘P RGP Rngtiopepgiss. Such

C&ﬂel}[menfs may alsdNifPn e -moleQhr m@dellmg of'thé ﬁﬁg-target interaction and

the identification of metabolites formed after administration.

The compound that shows the most appropriate results for ICsq for target
inhibition, inhibition of cell proliferation, spectrum across various tumor cell lines,
inhibition of tumour growth or tumour reduction data and/or animal-survival data,
and/or other features, including ADME, pharmacokinetic and pharmacodynamic
properties, may be chosen to enter further experiments. Such experiments may
include, for example, therapeutic profiling and toxicology in animals, phase 1

clinical trials in humans and other clinical trails.

ks

One skilled in the art readily appreciates that the present invention is well adapted to
carry out the objects and obtain the ends and advantages mentioned, as well as those
inherent therein. The methods and reagents described herein are representative of
preferred embodiments, are exemplary, and are not intended as limitations on the
scope of the invention. Modifications therein and other uses will occur to those
skilled in the art. These modifications are encompassed within the spirit of the

invention and are defined by the scope of the claims.

Those skilled in the art will recognize, or be able to ascertain using no more
than routine experimentation, many equivalents to the specific embodiments of the
invention described herein. Such equivalents are intended to be encompassed by the
following claims. Those skilled in the art will also recognize that all combinations
of embodiments, combination of aspects or features of the claims described herein

are within the scope of the invention.
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1) P)Phen yl)-am no-pyrido [2,3- dipyrimdin-7-one 2
D6 CI ,, |..,Cl HNNINO . === 1-- | 8-(2-Methoxyethyl)oxy-2-(4-
Sy
/JNL o i (4-methylpiperazino)-6-(5-(3-
HH N ril o]
107 R trifluoromethylbenzoyl)amin
0-2-chloro-phenyl)-
[Nj phenylamino)-pyrido[2,3-
Lo d]pyrimidin-7-one
ol 6-(2,6-Dichlorophenyl)-8-(2-
PN (R)-2,3-
A o © dihydroxypropyl)oxy-2-(5-(2-
108 ~ ) O\\\‘iH pyrrolidinoethyl)aminocarbon
HsCfN H\__\ OH yl-1-methyl-pyrrol-3-yl)-
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wi pyrido[2,3-d]pyrimidin-7-one
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d]pyrimidin-7-one
“ 6-(2,6-Dichlorophenyl)-2-(5-
Nl By (2-(R)-2,3-
"7 HN/I\N”’ o “ dihydroxyethylamino)carbon
7 ) Oty yl-1-methyl-pyrrol-3-yl)-
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d] pyrimdin-7-one 220 ¢, it N NNNO kiH3C a] , | Hsei
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yl car bonylf oxy) et hyl 4 nocar bonyl - 1- neth
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124




0,1 H.,

sul fonyl pi
cllpyr|n1d|n 7-

.1--0 2-- --, HaCr

:-"s\"b 6-(2-Chl oro-6-fluorophenyl) -
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Nlll

) am no) - pyrido [2, 3-
238
? NHdr. T N.--

cl
N7 SR 2-(4-(4-hydroxy-1-aza-
|
HN)\N/ N g ¢ cyclobutyl)methylphenyl)-
168 O, amino-6-(2,6-
CH,
dichlorophenyl)-8-methoxy-
N\l pyrido[2,3-d]pyrimidin-7-one
OH
Cl
N R 6-(2,6-Dichlorophenyl)-2-(4-
|
HN)\N/ Pfl g cl (2-(S)-hydroxymethyl-
169 O\CH pyrrolidinomethyl)phenyl)-
’ amino-8-methoxy-pyrido[2,3-
=0CH Ny
: d]pyrimidin-7-one
0
Cl
NN N 6-(2,6-Dichlorophenyl)-8-(2-
|
HN)\N/ N “ methoxyethyl)oxy-2-(5-N-(2-
170 Z ) O\L methoxyethyl)-N-methyl-
HgC/N o 0 aminocarbonyl-1-methyl-
HC—N o pyrrol-3-yl)-amino-
. pyrido[2,3-d]pyrimidin-7-one
!
c 6-(2,6-Dichlorophenyl)-8-
N| Sy ethoxy-2-(5-N-(2-
171 HN N N o “ methoxyethyl)-N-methyl-
7
< ) ° aminocarbonyl-1-methyl-
M FHa CH, .
et N\’\ pyrrol-3-yl)-amino-
© o—Chs pyrido[2,3-d]pyrimidin-7-one
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H 8- Cycl opent yl oxy- 2- (4-

p|pera2|nophenyl)an1nopyr|do[2 3-d] pyri mdin-7-one 239

_r_
~-11---0 |

:' Br

t,

HNO1-- 1 |

02(H; 1-6 rft 6-Bromp-8-(1,1-

di nmet hyl et hoxy) - 2- phenyl am no) - pyr|d0[2 3-

d pyrimdin-7-one 240 1 i! N, ...--- I .
---A 0 1|CKCH 6-(2- Chlorgphenyl) 8-
hydr oxy- 2{phenyl am nopyr i d] pyrji m di n-7-one 241
Cl 40N NNNO 1 400H N.----,"
N7 T Ry
| 6-(2-Chloro-6-fluorophenyl)-
N 8-cyclobutylmethyloxy-2-(4
172 5 Y y yloxy:
morpholinophenyl)-amino)-
! pyrido[2,3-d]pyrimidin-7-one
)
cl
N| Sy R 6-(2-Chloro-6-fluorophenyl)-
HN/LN/ W So F 8-cyclopentylmethyloxy-2-
173 © (4-morpholinophenyl)-
amino)-pyrido[2,3-
[Nj d]pyrimidin-7-one
0
cl
N S 6-(2,6-Dichlorophenyl)-8-
174 HN | N g @ methoxy-2-phenylamino-
o, pyrido[2,3-d]pyrimidin-7-one
cl
N| S R 2-(4-(1,3,4-triazol-1-
HN)\N/ N o cl yl)methylphenyl)-amino-6-
175 O s (2,6-dichlorophenyl)-8-
methoxy-pyrido[2,3-
d]pyrimidin-7-one
A, Ipyr
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-’N’--'

no) - pyri do[ 2, 3-d] pyri m di n7- one

I CH, 6-(2-Chloro-6-fluorophenyl)-
8- hydroxy-2-(4-(4- nethyl pi perazi no) phenyl ) am

Tabl e 2/ Tabl e

3: 1C50 val ues of exenplary conpounds (colums 2 and
growm h (colum 4)

3); and inhibition of tunor cel

Conpound nunber Bi ochem cal 1050 [ JI C- Raf
Bi ochem cal 1050 [JIM B-Raf CELLULAR 1050[£ N%e
iT-29 1 <0.1 <0.1 <1 <0.5 <1 3 clijorppleny!ys-
F0.1 <0.5|<1 5 N cyclopropylmethyloxy-2-(5-
176 HN/R‘ N7 TNT o N-(2-methoxyethyl)-N-
= ) Og methyl-aminocarbonyl-1-
CHa
Hach N methyl-pyrrol-3-yl)-amino-
© \f\ofcm pyrido[2,3-d]pyrimidin-7-one
Cl
6-(2,6-dichlorophenyl)-2-(5-
M= S
/K\ | i) N-(2-methoxyethyl)-N-
e [TJO © methyl-aminocarbonyl-1-
=
177 N / methyl-pyrrol-3-yl)-amino-8-
e’ © (tetrahydropyran-4-
HaC—M o)
ylmethyl)oxy-pyrido[2,3-
) d]pyrimidin-7-one
H.C
Cl
N 2-(4-(2-
/“\ - Cl hydroxyethylamino)methylph
HNT NT N o
178 Cl) enyl)-amino-6-(2,6-
o dichlorophenyl)-8-methoxy-
I o pyrido[2,3-d]pyrimidin-7-one
N
6-(2,6-Dichlorophenyl)-2-(4-
(3-(R)-
179 hydroxypyrrolidinomethyl)ph
enyl)-amino-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one
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<0.1 <0.5<16<0.1<0.5<17<0.1<1<18<20.1¢c<
0.1 <19<0.1<0.5<110+<x<0.1<0.1<111<0.1<0.1c<1

12 < 0.1 <0.5 <1 13
Cl
N | SN 6-(2,6-Dichlorophenyl)-2-(4-
HN)%N lxll o “ (3-(8)-
180 G O hydroxypyrrolidinomethyl)ph
enyl)-amino-8-methoxy-
UOH pyrido[2,3-d]pyrimidin-7-one
cl
N| S 6-(2,6-Dichlorophenyl)-2-(3-
HN/LN/ N0 “ (3-(S)-
181 oo, hydroxypyrrolidinomethyl)ph
enyl)-amino-8-methoxy-
(“_7 pyrido[2,3-d]pyrimidin-7-one
HO\\;
cl
/NL\ o= 6-(2,6-Dichlorophenyl)-2-(3-
P cl
HNT N rTJO 0 (3-(R)-
182 " CHs hydroxypyrrolidinomethyl)ph
enyl)-amino-8-methoxy-
5:17 pyrido[2,3-d]pyrimidin-7-one
HO
cl
N| Sy R 6-(2,6-Dichlorophenyl)-2-(3-
HN/LN/ o ¢ (3,3-
183 O~oH, difluoropyrrolidinomethyl)ph
enyl)-amino-8-methoxy-
gNy pyrido[2,3-d]pyrimidin-7-one
F
F
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<0.1 <0.1 <1 14 <0.1 <0.1 <1 15 <0.1 <0.1 <1 16 <0.5

<0.5 < |

17 <0.1 <0.1 <1 18 <1 <1

<1 20 <0.1 <0.5 <1

<10 19 <0.1 <0.5

cl
N R
| & 6-(2,6-Dichlorophenyl)-8-
R methoxy-2-(4-
184 O\CH
’ piperazinophenyl)-amino-
N pyrido[2,3-d]pyrimidin-7-one
L
H
cl
6-(2,6-Dichlorophenyl)-8-
e | o methoxy-2-(5-
BN c
185 HNT N NC|) © piperazinocarbonyl-1-methyl-
d / e pyrrol-3-yl)-amino-
M —
Hae N MH pyrido[2,3-d]pyrimidin-7-one
g
Cl
6-(2,6-Dichlorophenyl)-2-
N| t \\ i) phenylamino-8-
HN
186 " z : (tetrahydropyran-4-
Ej ylmethyl)oxy-pyrido[2,3-
o d]pyrimidin-7-one
Cl
N| : h i 6-(2,6-Dichlorophenyl)-8-
e methoxy-2-(4-(4-(1-
187 ot methylethyl)piperazinophenyl
o )-amino-pyrido[2,3-
[ j d]pyrimidin-7-one
K]
HgC/LCHe,
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21 <0.1 <0.5 <1 22 <0.1 <0.5 <10 23 <0.1 <0.5 <10 24
<0.1 <0.1 <1 25 <0.1 <0.1 <1 26 <0.5 <0.5 <10 27 <0.1
>1 <10 28 <0.1 >10 <1

188

6-(2,6-Dichlorophenyl)-8-
methoxy-2-(5-(4-(2-
methoxy)ethyl)piperazinocar
bonyl-1-methyl-pyrrol-3-yl)-
amino-pyrido[2,3-
d]pyrimidin-7-one

189

6-(2,6-Dichlorophenyl)-2-(4-
(4-ethylpiperazino)phenyl)-
amino-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one

190

6-(2,6-Dichlorophenyl)-2-(2-
fluorophenyl)amino-8-
methoxy-pyrido[2,3-
d]pyrimidin-7-one

191

2-(4-Bromophenyl)amino-6-
(2,6-dichlorophenyl)-8-
methoxy-pyrido[2,3-
d]pyrimidin-7-one
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29 <0.1 <0.5 <10 30 <0.1 <0.1 <1 31 <0.1 >1 <10 32
<0.1 >1 <10 33 <0.1 <0.5 <10 34 <0.1 <1 <1 35 <0.5 >1
<1l 36 <0.1 >1 <10

192

2-(4-Acetylphenyl)amino-6-
(2,6-dichlorophenyl)-8-
methoxy-pyrido[2,3-
d]pyrimidin-7-one

193

6-(2-Chloro-6-fluorophenyl)-
2-(5-N-(2-hydroxyethyl)-N-
methyl-aminocarbonyl-1-
methyl-pyrrol-3-yl)-amino-8-
methoxy-pyrido[2,3-
d]pyrimidin-7-one

194

6-(2-Chloro-6-fluorophenyl)-
2-(5-N-(2-methoxyethyl)-N-
methyl-aminocarbonyl-1-
methyl-pyrrol-3-yl)-amino-8-
methoxy-pyrido[2,3-
d]pyrimidin-7-one

195

6-(2,6-Dichlorophenyl)-8-(2-
methoxyethyl)oxy-2-(4-
piperazinophenyl)-amino-

pyrido[2,3-d]pyrimidin-7-one

196

6-(2,6-Dichlorophenyl)-2-(4-
(3,3-
difluoropyrrolidinomethyl)ph

enyl)-amino-8-methoxy-
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37 <0.1 >1 <10 38 <0.1 <0.1 <1 39 <0.1 <0.5 <1 40 <0.1
<0.1 >10 41 <0.1 <0.5 <1 42 <0.5 >1 <1 43 <0.1 <5 <10

44 <0.1 <5 >10

pyrido[2,3-d]pyrimidin-7-one

6-(2-Chloro-6-fluorophenyl)-

Cl

I=

J\ YOS 8-methoxy-2-(5-
P F
197 e z ° morpholinocarbonyl-1-
& TCH,
o I methyl-pyrrol-3-yl)-amino-
o NP . o
A pyrido[2,3-d]pyrimidin-7-one
F
l“\ o 6-(2-Chloro-6-fluorophenyl)-
Hr N/ ] \O “
‘ 8-methoxy-2-(4-
198 CH, . :
piperazinophenyl)-amino-
[Nj pyrido[2,3-d]pyrimidin-7-one
y
Cl
N| S 6-(2-Chloro-6-fluorophenyl)-
HN)\N/ N o " 2-(3-chloro-4-
199 O‘CH3 piperazinophenyl)-amino-8-

methoxy-pyrido[2,3-
d]pyrimidin-7-one




45 <0.1 <0.5 <10 46 <0.1 <0.5 <10 47 <10 <10 n.d. 48
<0.1 <0.5 >10 49 <0.1 >1 <10 50 <1 >1 < 10 51 <0.1
<0.1 <1 52 <0.1 <0.1

cl
N| R R
N /LN/ N @ 6-(2,6-Dichlorophenyl)-8-
S methoxy-2-(4-(4-
CH,
200 methylsulfonyl)piperazinophe
N nyl)-amino-pyrido[2,3-
[ j d]pyrimidin-7-one
N
|
:/;’S‘“CHe
cl
N| S 2-(4-(1-
o /J\N/ i No cl azacyclobutyl)methylphenyl)-
201 o © amino-6-(2,6-
dichlorophenyl)-8-methoxy-
QN pyrido[2,3-d]pyrimidin-7-one
il
N| SR 6-(2,6-Dichlorophenyl)-8-
HN)\N/ N o “ (tetrahydropyran-4-
202 ? yimethyl)oxy-2-(4-
piperazinophenyl)-amino-
i)
[ j 0 pyrido[2,3-d]pyrimidin-7-one
N
H
F
W T
)I\ P o 6-(2-Chloro-6-fluorophenyl)-
HN N TN o
cln\ 8-methoxy-2-(4-(4-(1-
203 ot methylethyl)piperazino)phen
N yl)-amino-pyrido[2,3-
[ j d]pyrimidin-7-one
N
Hao™ CH,
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<1 53 <1 <1 <1 54 <0.1<0.5< 1055 <0.5<0.5<1 56
<0.1 <0.5 <1 57 <0.1 <1 <1 58 <0.5 <0.5 <159 <0.1
<0.5 < 10 60 <0.5 <10

Cl
N R Ry .
6-(2,6-Dichlorophenyl)-8-
HN)LN/ NS ( phenyl)
. methoxy-2-(4-(4-
CHa
204 propylpiperazino)phenyl)-
ENJ amino-pyrido[2,3-
i d]pyrimidin-7-one
Chy
Cl
N7 ST 6-(2,6-Dichlorophenyl)-8-(2-
A P cl
A methoxyethyl)oxy-2-(4-(4-(1-
Q
205 z methylethyl)piperazino)phen
CHy
N ¢ yl)-amino-pyrido[2,3-
[Nj d]pyrimidin-7-one
H:,C/]\CH:,
Cl
PN 6-(2,6-Dichlorophenyl)-8-
" AN/ g C (tetrahydropyran-4-
|
206 © ylmethyl)oxy-2-(4-(4-(1-
(B methylethyl)piperazino)phen
M
[ ] © yl)-amino-pyrido[2,3-
M e e g
d]pyrimidin-7-one
HgC)\CHg
’ 2-(4-(4-
N . .
P 4 propylpiperazino)phenyl)-
HM & ITI ] . 6 (2 6
o amino-6-(2,6-
207 l .
0 dichlorophenyl)-8-(2-
N &y
[ j methoxyethyl)oxy-
il
oo pyrido[2,3-d]pyrimidin-7-one
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<10 61 >10 >10 <10 62 <0.1 <10 <10 63 < 10 < 10 > 10

64 <0.5 <0.5 < 10 65 n.d.

<0.1 <0.1 <168 <0.1<0.5

>10 >10 66 <0.1 <0.1 <1 67

o 6-(2-Chloro-6-fluorophenyl)-
iﬁ 8-methoxy-2-(5-
208 e 'Tlo ° piperazinocarbonyl-1-methyl-
" H.C™
@NW—P\NH pyrrol-3-yl)-amino-
HaC
N pyrido[2,3-d]pyrimidin-7-one
o 2-(4-
Y o (methoximino)methylphenyl)
I
209 Vel Ve -amino-6-(2,6-
/L o ol .
LI dichlorophenyl)-8-methoxy-
e
Hhe pyrido[2,3-d]pyrimidin-7-one
2-(4-
HO o]
|N (hydroximino)methylphenyl)-
S S
210 L@\ I amino-6-(2,6-
! )\Nf g ‘
' dichlorophenyl)-8-methoxy-
Ha”
pyrido[2,3-d]pyrimidin-7-one
Cl
N| ST R 6-(2-Chloro-6-fluorophenyl)-
HN)\N/ oo " 2-(3-fluoro-4-
211 O\CH3 piperazinophenyl)-amino-8-
F methoxy-pyrido[2,3-
E“j d]pyrimidin-7-one
o
Cl
N/\/{%} 6-(2-Chloro-6-fluorophenyl)-
HN/MN/ N Sy © 8-(3-(S)-1-methyl-pyrrolidin-
212 © 3-yl)methoxy-2-(4-
% morpholinophenyl)-amino-
[Nj y C/N pyrido[2,3-d]pyrimidin-7-one
0
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<1 69 <0.1<0.5<170<x<0.1<0.5<1171<0.1<0.1<«1
<1 73 <0.1 <0.1 <1 74 <0.5<0.1<175
<0.1 <0.1 <1 76 n.d.

72 <0.1 n.d.

Cl
[N
)\\ P L 6-(2-Chloro-6-fluorophenyl)-
e 8-methoxy-2-(3-cyano-4-
213 CHs
piperazinophenyl)-amino-
Y : o
[Nj pyrido[2,3-d]pyrimidin-7-one
N
H
cl
N R R
/H\ P L 6-(2-Chloro-6-fluorophenyl)-
HNT N N S0
” ' 8-methoxy-2-(3-methoxy-4-
o piperazinophenyl)-amino-
o
N, pyrido[2,3-d]pyrimidin-7-one
L
H
Cl
r\i Rt 6-(2-Chloro-6-fluorophenyl)-
HN)\N/ N o " 8-(tetrahydropyran-4-
215 7 ylmethyl)oxy-2-(3-methoxy-
KO 4-piperazinophenyl)-amino-
o]
[Nj pyrido[2,3-d]pyrimidin-7-one
N
H
Cl
S
j\ D I 6-(2-Chloro-6-fluorophenyl)-
" A 8-(2-methoxyethyl)oxy-2-(4-
1 piperazinophenyl)-amino-
l N pyrido[2,3-d]pyrimidin-7-one
L
H
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<0.5 <1 77 <0.5 <0.1 <1 78
<0.5 <1 80 n.d.

.n.d.
>1 >10 81 n.d.

<0.5 <179
<0.5 <1 82 n.d.

. n.

d.

<0.

5

<1 83 .n.d. <0.5 <1 84 n.d.
Cl
J\“; \\ I 6-(2-Chloro-6-fluorophenyl)-
HN N N <
4 8-methoxy-2-(4-(4-
“CH,
217 propylpiperazino)phenyl)-
[“j amino-pyrido[2,3-
NH d]pyrimidin-7-one
CHa
Cl
N| ST R 6-(2-Chloro-6-fluorophenyl)-
HN)\N/ N o " 8-methoxy-2-(3-
218 O\CH3 hydroxymethyl-4-
A piperazinophenyl)-amino-
ENj pyrido[2,3-d]pyrimidin-7-one
N
H
OH “ 6-(2,6-Dichlorophenyl)-2-(3-
N e hydroxyphenyl)-amino-8-
w | QUCTLT [
NN | a methoxy-pyrido[2,3-
Hoo™ d]pyrimidin-7-one
cl 6-(2-Chloro-6-fluorophenyl)-
N | S 8-methoxy-2-(5-N-(2-
S yo ] (pyridin-3-
220 Z J HSé: ylcarbonyloxy)ethyl-N-
] 3
HeC’ ) “f\/\ o methyl-aminocarbonyl-1-
O% methyl-pyrrol-3-yl)-amino-
il
= pyrido[2,3-d]pyrimidin-7-one
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<0.5 <1 85 n.d. <0.5 < 10 86 n.d.
<188 .n.d. <0.5 <1089 n.d. <0.1 <1 90 n.d. <0.5 <

<1 <1 87 .n.d. <0.5

10 91 n.d. <0.5 <1 92 .n.d.
cl
N| e 4 6-(2,6-Dichlorophenyl)-8-
e
N Nc|> © methoxy-2-(4-(4-methyl-1,4-
221 He diazacycloheptyl)phenyl-)-
| amino-pyrido[2,3-
Q\) d]pyrimidin-7-onc
N
\
CHa
Cl
NS
)\\ P F 6-(2-Chloro-6-fluorophenyl)-
HNT N TN RO
& 8-methoxy-2-(4-(piperidin-4-
222 “CH, ) )
yl)phenyl)-amino-pyrido[2,3-
d]pyrimidin-7-one
I+
H
Cl
ij%; 6-(2-Chloro-6-fluorophenyl)-
HM M M e}
C‘)\ 8-methoxy-2-(4-(4-
CH,
223 methylsulfonylpiperazino)phe
[Nj nyl)-amino-pyrido[2,3-
: d]pyrimidin-7-one
O
e
B 6-(2-Chloro-6-fluorophenyl)-
S : :
HN/'H\N/ A 2-(5-(piperazinocarbonyl)-1-
' methyl-pyrrol-3-yl)-amino-8-
-~ 2 o yl-py yh
N (tetrahydropyran-4-
HaC o
<——»N o ylmethyl)oxy -pyrido[2,3-
H) d]pyrimidin-7-one
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<0.1<1 93 n.d.

<0.5 <1 94 n.d.

<0.5 <1 95 n.d.

<0.5 <1 96 n.d. >1 >10 97 n.d. <0.1 <1 98 n.d. < 0.1 <
199 n.d. <0.5 <1 100
N| Ry
N )\N/ X0 8-Cyclopentyloxy-2-
225 b phenylamino)-pyrido[2,3-
\Q d]pyrimidin-7-one
N7 e
L
S 8-Cyclopentyloxy-2-(4-
(6]
226 \O morpholinophenyl)amino)-
N pyrido[2,3-d]pyrimidin-7-one
()
il
N S T
/H\ P 4 6-(2,6-Dichlorophenyl)-8-
HNT N TN o
5 methoxy-2-(3-methoxy-4-
227 “CH; . . .
_CH, piperazino-phenyl)-amino-
o
N pyrido[2,3-d]pyrimidin-7-one
L/
H
2-(4-(2-(2-
“ aminoethoxy)ethoxyphenyl)-
o
228 HH g™ \Q\ i arnino-6-(2,6-
H"M g & )
ﬂc’&} dichlorophenyl)-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one
Cl
N e
A 4 6-(2,6-Dichlorophenyl)-2-(3-
Hr [+ N o
b hydroxymethyl-4-piperazino-
229 “CHs :
oH phenyl)-amino-8-methoxy-
[Nj pyrido[2,3-d]pyrimidin-7-one
I
H
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n.d.
n.d.
n. d.

<0.5 < 1 101 n.d.
<0.5 <1 104 n.d.

<0.5 <1 107 n.d. < 0.1 <1 108

<0.1 <1 102 n.d. <0.5 < 10 103
<0.5 <1 105 n.d. <0.5 < 10 106

Cl

6-(2,6-Dichlorophenyl)-8-(2-

N S
HN/mN/ N o “ (S)-2,3-dihydroxypropyl)oxy-
230 © 2-(4-
Ho-:H morpholinophenyl)amino-
ENj on pyrido[2,3-d]pyrimidin-7-one
0
¢ 6-(2,6-Dichlorophenyl)-8-
/Tl\j“‘f? methoxy-2-(5-(4-
231 me 2 ° methylpiperazino)carbonyl-1-
HSCJN/ { N@CNCEZHS methyl-pyrrol-3-yl)-amino-
o pyrido[2,3-d]pyrimidin-7-one
cl
NP e 2-Amino-6-(2,6-
3 sz/mw/ N o cl dichlorophenyl)-8-(pyrid-3-
0 yl)methoxy-pyrido[2,3-
V4 \N d]pyrimidin-7-one
N R
A A A 8-(1,1-Dimethylethoxy)-2-(4-
b on, (4-
233 \ESCHS methylpiperazino)phenyl)ami

no)-pyrido[2,3-d]pyrimidin-

7-one
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n.d. <0.5 <1 109 n.d. <0.5 < 10 110 n.d. <0.1 <1 111
n.d. <0.1<1 112 n.d. <0.5 <1 113 n.d. <0.5 <10 114
n.d. <0.1 <10 115 n.d. <0.5 <1 116

N R R
A~
HNT N7 TNT RO
5 8-Cyclopentyloxy-2-(4-(4-
234 D methylpiperazino)phenyl)ami
no)-pyrido[2,3-d]pyrimidin-
N
[ j 7-one
i
CHs
M R
/LN/ NT R0
il ! 8-Cyclopentyloxy-2-(4-(2-
235 D dimethylaminoethoxy)phenyl
I )amino)-pyrido[2,3-
» j d]pyrimidin-7-one
& N
Er,
B T R
Pl
~
HEE R e e 8-Cyclohexyloxy-2-(4-(4-
0
226 D methylpiperazino)phenyl)ami
| no)-pyrido[2,3-d]pyrimidin-
( j 7-one
|
CHs
N7 T Ty
A7
HATRE e e 8-Cyclohexyloxy-2-(4-(2-
0
’ O dimethylaminoethoxy)phenyl
7
| )amino)-pyrido[2,3-
[ N d]pyrimidin-7-one
N
':_!:Hg
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n. d.

119 n.d.

n. d.

<0.1<1 117 n.d.
<0.1 <1 120 n.d.

<0.5 <1 123 n.d. >1 <10

<0.1 <10 118 n.d. <0.1 <10
<0.1 <1 121 n.d. <0.1 <1 122

N7 T
HN/“\N/ N 0]
) 8-Cyclopentyloxy-2-(4-

238 D piperazinophenyl)amino-

[Nj pyrido[2,3-d]pyrimidin-7-one
N
= . Br
Nl T TR 6-Bromo-8-(1,1-
230 HN/]\-N*:**" wi.f & dimethylethoxy)-2-
= Q. _[,\«_'3 H: phenylamino)-pyrido[2,3-
g cH d]pyrimidin-7-onc
N /‘T o g 6-(2-Chlorophenyl)-8-

240 HH l» W e hydroxy-2-phenylamino-

EJ = pyrido[2,3-d]pyrimidin-7-one
i
&
N”\iﬁp 6-(2-Chloro-6-fluorophenyl)-
A o 8-hydroxy-2-(4-(4-
OH

241 methylpiperazino)phenyl)ami

no)-pyrido[2,3-d]pyrimidin-

7-one




124 n.d. <0.5 <1 125 n.d. <0.1 <1 126 n.d. < 0.1 <1
127 n.d. <0.5 <1 128 n.d. <0.1 <1 129 n.d. <0.1 <1
130 n.d. <0.5 > 10 131 n.d. < 0.1 <1

Table 2/Table 3: ICsy values of exemplary compounds (columns 2 and 3);
and inhibition of tumor cell growth (column 4)

CELLULAR
Compound | Biochemical Biochemical ICso [UM]
number | ICso [uM] C-Raf | ICsq [uM] B-Raf HT-29
1 <0.1 <01 <1
2 <0.5 <0.1 <1
3 <0.1 <0.1 <1
4 <0.1 <0.5 <1
> <0.1 <0.5 <1
6 <0.1 <0.5 <1
7 <0.1 <1 <1
8 <0.1 <01 <1
9 <0.1 <0.5 <1
10 <0.1 <01 <1
11 <0.1 <01 <1
12 <0.1 <05 <1
13 <0.1 <01 <1
14 <0.1 <01 <1
15 <0.1 <01 <1
16 <0.5 <05 <1
17 <0.1 <01 <1
18 <1 <1 <10
19 <0.1 <05 <1
20 <0.1 <05 <1
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132 n. d.

<0.1 <1 133 n.d.

>1 <10 134 n.d. <0.1 <1 135

n.d. <0.5 <0 136 n.d. < 0.1 <1 137 n.d. <0.1 <1 138
n.d. <1 <10 139 n.d. <0.1 <1
21 <0.1 <0.5 <1
22 <0.1 <0.5 <10
23 <0.1 <0.5 <10
24 <0.1 <0.1 <1
25 <0.1 <0.1 <1
26 <0.5 <0.5 <10
27 <0.1 >1 <10
28 <0.1 >10 <1
29 <0.1 <0.5 <10
30 <0.1 <0.1 <1
31 <0.1 > 1 <10
32 <0.1 > 1 <10
33 <0.1 <0.5 <10
34 <0.1 <1 <1
35 <0.5 > 1 <1
36 <0.1 > 1 <10
37 <0.1 > 1 <10
38 <0.1 <0.1 <1
39 <0.1 <0.5 <1
40 <0.1 <0.1 >10
41 <0.1 <0.5 <1
42 <0.5 >1 <1
43 <0.1 <5 <10
44 <0.1 <5 > 10
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140 n.d. <0.5 <1 141 n.d. <0.5 <1 142 n.d. <0.1 <1

143 n.d. <0.1 <1 144 n.d. <0.1 <10 145 n.d. < 10 < 10

146 n.d. <0.5 < 10 147 n.d. <0.5
45 <0.1 <0.5 <10
46 <0.1 <0.5 <10
47 <10 <10 n.d.
48 <0.1 <0.5 >10
49 <0.1 >1 <10
50 <1 > 1 <10
51 <0.1 <0.1 <1
52 <0.1 <0.1 <1
53 <1 <1 <1
54 <0.1 <0.5 <10
55 <0.5 <0.5 <1
56 <0.1 <0.5 <1
57 <0.1 <1 <1
58 <0.5 <0.5 <1
59 <0.1 <0.5 <10
60 <0.5 <10 <10
61 > 10 > 10 <10
62 <0.1 <10 <10
63 <10 <10 >10
64 <0.5 <0.5 <10
65 n.d. >10 >10
66 <0.1 <0.1 <1
67 <0.1 <0.1 <1
68 <0.1 <0.5 <1
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<10 148 n.d. <0.1 <1 149 n.d. <0.1 <1 150 n.d. > 1 <

10 151 n.d. <0.5 <1 152 n.d. <0.1 <1 153 n.d. <0.5 <

1 154 n.d. <0.5 <1 155 n.d. <0.1
69 <0.1 <0.5 <1
70 <0.1 <0.5 <1
71 <0.1 <0.1 <1
72 <0.1 n.d. <1
73 <0.1 <0.1 <1
74 <0.5 <0.1 <1
75 <0.1 <0.1 <1
76 n.d. <0.5 <1
77 <0.5 <0.1 <1
78 n.d. <0.5 <1
79 n.d. <0.5 <1
80 n.d. >1 >10
81 n.d. <0.5 <1
82 n.d. <0.5 <1
83 n.d. <0.5 <1
84 n.d. <0.5 <1
85 n.d. <0.5 <10
86 n.d. <1 <1
87 n.d. <0.5 <1
88 n.d. <0.5 <10
&9 n.d. <0.1 <1
90 n.d. <0.5 <10
91 n.d. <0.5 <1
92 n.d. <0.1 <1
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<1 156 n.d. <0.5 < 1 157 n.d. <0.1 <1 158 n.d. <O0.

1159 n.d. <0.5 <1160 n.d. <0.1 <1 161 n.d. <O.

<1 162 n.d. >1 <1 163 n.d. <0.5
93 n.d. <0.5 <1
94 n.d. <0.5 <1
95 n.d. <0.5 <1
96 n.d. > 1 > 10
97 n.d. <0.1 <1
98 n.d. <0.1 <1
99 n.d. <0.5 <1
100 n.d. <0.5 <1
101 n.d. <0.1 <1
102 n.d. <0.5 <10
103 n.d. <0.5 <1
104 n.d. <0.5 <1
105 n.d. <0.5 <10
106 n.d. <0.5 <1
107 n.d. <0.1 <1
108 n.d. <0.5 <1
109 n.d. <0.5 <10
110 n.d. <0.1 <1
111 n.d. <0.1 <1
112 n.d. <0.5 <1
113 n.d. <0.5 <10
114 n.d. <0.1 <10
115 n.d. <0.5 <1
116 n.d. <0.1 <1
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<1164 n.d. >1 <1 165 n.d. <0.5 <1 166 n.

<1 167 n.d. <0.5 <1 168 n.d. <0.5 <1 169 n.

<1170 n.d. <0.5 <1 171 n.d.
117 n.d. <0.1 <10
118 n.d. <0.1 <10
119 n.d. <0.1 <1
120 n.d. <0.1 <1
121 n.d. <0.1 <1
122 n.d. <0.5 <1
123 n.d. >1 <10
124 n.d. <0.5 <1
125 n.d. <0.1 <1
126 n.d. <0.1 <1
127 n.d. <0.5 <1
128 n.d. <0.1 <1
129 n.d. <0.1 <1
130 n.d. <0.5 > 10
131 n.d. <0.1 <1
132 n.d. <0.1 <1
133 n.d. >1 <10
134 n.d. <0.1 <1
135 n.d. <0.5 <10
136 n.d. <0.1 <1
137 n.d. <0.1 <1
138 n.d. <1 <10
139 n.d. <0.1 <1
140 n.d. <0.5 <1
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<0.5 <1 172 n.d.
<1 <1175 n.d.
<0.5 <1 178 n.d.

<0.5 <1 173 n.d.
<0.5 <1 176 n.d.
<0.5 <1 179 n.d.

<0.5 <1 174 n.d.
<0.5 <1 177 n.d.

141 n.d. <0.5 <1
142 n.d. <0.1 <1
143 n.d. <0.1 <1
144 n.d. <0.1 <10
145 n.d. <10 <10
146 n.d. <0.5 <10
147 n.d. <0.5 <10
148 n.d. <0.1 <1
149 n.d. <0.1 <1
150 n.d. >1 <10
151 n.d. <0.5 <1
152 n.d. <0.1 <1
153 n.d. <0.5 <1
154 n.d. <0.5 <1
155 n.d. <0.1 <1
156 n.d. <0.5 <1
157 n.d. <0.1 <1
158 n.d. <0.5 <1
159 n.d. <0.5 <1
160 n.d. <0.1 <1
161 n.d. <0.1 <1
162 n.d. > 1 <1
163 n.d. <0.5 <1
164 n.d. > 1 <1
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< 0.1 <1 180 n.d.

<0.5 <1 183 n.d.
<0.1 <1 186 n.d.

<0.1 <1 181 n.d.
> 1 <1 184 n.d.
<0.5 < 1 187 n.d.

<0.5 <1 182 n.d.
< 0.1 <1 185 n.d.

165 n.d. <0.5 <1
166 n.d. <0.5 <1
167 n.d. <0.5 <1
168 n.d. <0.5 <1
169 n.d. <0.5 <1
170 n.d. <0.5 <1
171 n.d. <0.5 <1
172 n.d. <0.5 <1
173 n.d. <0.5 <1
174 n.d. <1 <1
175 n.d. <0.5 <1
176 n.d. <0.5 <1
177 n.d. <0.5 <1
178 n.d. <0.5 <1
179 n.d. <0.1 <1
180 n.d. <0.1 <1
181 n.d. <0.5 <1
182 n.d. <0.5 <1
183 n.d. >1 <1
184 n.d. <0.1 <1
185 n.d. <0.1 <1
186 n.d. <0.5 <1
187 n.d. <0.5 <1
188 n.d. <0.5 <1
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<0.5 <1188 n.d. <0.5 <1 189 n.d. <0.5 <1 190 n.d.
>1 <1 191 n.d. >1 <10 192 n.d. <0.5 <1 193 n.d. <0.1
<1 194 n.d. < 0.1 <1 195

189 n.d. <0.5 <1
190 n.d. > 1 <1
191 n.d. >1 <10
192 n.d. <0.5 <1
193 n.d. <0.1 <1
194 n.d. <0.1 <1
195 n.d. <0.5 <1
196 n.d. <0.5 <1
197 n.d. <0.5 <1
198 n.d. <0.1 <1
199 n.d. <0.1 <1
200 n.d. <0.5 <1
201 n.d. <0.5 <1
202 n.d. <0.5 <1
203 n.d. <0.1 <1
204 n.d. <0.1 <1
205 n.d. <0.1 <1
206 n.d. <0.5 <1
207 n.d. <0.5 <1
208 n.d. <0.1 <1
209 n.d. <1 <1
210 n.d. <0.5 <1
211 n.d. <0.1 <1
212 n.d. <0.1 <1
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n.d. <0.5 <1 196 n.d. <0.5 <1 197 n.d. <0.5

nd. <0.1<1199 n.d. <0.1<1200n.d <0.5¢<x1

201 n.d. <0.5 <1 202 n.d. <0.5 <1 203
213 n.d. <0.1 <1
214 n.d. <0.1 <1
215 n.d. <0.1 <1
216 n.d. <0.5 <1
217 n.d. <0.5 <1
218 n.d. <0.1 <1
219 n.d. <0.5 <10
220 n.d. <0.5 <1
221 n.d. <0.1 <1
222 n.d. <0.1 <1
223 n.d. <0.1 <1
224 n.d. n.d. <1
225 n.d. >1 <10
226 n.d. >1 <10
227 n.d. n.d. <1
228 n.d. n.d. n.d.
229 n.d. n.d. n.d.
230 n.d. n.d. n.d.
231 n.d. n.d. n.d.
232 n.d. <1 <10
233 n.d. > 1 n.d.
234 n.d. n.d. n.d.
235 n.d. n.d. n.d.
236 n.d. n.d. <1
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n.d. <0.1<1204 n.d. <0.1 <1 205 n.d. <0.1 <1 206
n.d. <0.5 <1 207 n.d. <0.5 <1 208 n.d. <0.1 <1 209
n.d. <1 <1 210 n.d. <0.5 <1 211

237 n.d. n.d. n.d.
238 n.d. n.d. n.d.
239 n.d. >10 >10
240 n.d. >1 <10
241 >1 <0.5 <1

Equivalents

Those skilled in the art will recognize, or be able to ascertain using no more
than routine experimentation, many equivalents to the specific embodiments of the
invention described herein. Such equivalents are intended to be encompassed by the

following claims.

All of the above-cited references and publications are hereby incorporated by

reference.
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n.d. <0.1 <1 212 n.d. <0.1 <1 213 n.d. <0.1 <1 214
n.d. <0.1 <1 215 n.d. <0.1 <1 216 n.d. <0.5 <1 217
n.d. <0.5 <1 218 n.d. < 0.1 <1

CLAIMS:
1. A compound having a structure represented by formula (I)
R
o4
T W-R
|
R =
Al
R?” Y Ops
ey

or any tautomeric or stereoisomeric form thereof, wherein

R' is selected from hydrogen, -C;ealkyl, -C,¢-alkenyl, -C,¢—alkynyl, -Cs-
cycloalkyl and —Cs.6-cycloalkenyl;

V is selected from a bond, -O-, -N(R')-, -C(=X)-, -S(0),-, -C(=X)-O-, -C(=X)-
NR")-, -C(=X)-S-, -C(=X)-NR'"H)-NR")-, -NR")-C(=X)-, -NR")-C(=X)-N(R")-,
and —N(R”)—S(O) n Withn=1or2;

R? is selected from hydrogen, -alkyl, -alkenyl, —alkynyl, -cycloalkyl, -
cycloalkenyl, -heterocycloalkyl, —heterocycloalkenyl, -aryl and -heteroaryl, provided
that R? is not substituted or unsubstituted pyrid-2-yl;

or, R and R?, together with V and the nitrogen atom they are attached to, form a
heterocycle;

R? is selected from hydrogen, -C,ealkyl, -C,¢-alkenyl, -C,¢—alkynyl, -Css-
cycloalkyl, -C;_¢-cycloalkenyl and halogen;

W is selected from a bond, -C(=0)-, -O-, and —N(R“)-;

R* is selected from hydrogen, —alkyl, -alkenyl, —alkynyl, -cycloalkyl, -
cycloalkenyl, -heterocycloalkyl, —heterocycloalkenyl, -aryl and —heteroaryl;

R’ is selected from —alkyl, -alkenyl, —alkynyl, -cycloalkyl, -cycloalkenyl, -(C-
linked—heterocycloalkyl), -(C-linked-heterocycloalkenyl), —aryl, and —heteroaryl;

X is independently selected from =0, =S, =NR12, =N—OR13, =N—N(R“)2, =N-
N(R'")(R"), and =N-N(R"?),;
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219 n.d. <0.5 < 10 220 n.d. <0.5 <1 221 n.d. <0.1 <1
222 n.d. < 0.1 <1223 n.d. <0.1<1 224 n.d. n.d. <1
225 n.d. >1 <10 226 n.d. >1 <10

R' s independently selected from —Cj_galkyl, -Cy6-alkenyl, -C, 6—alkynyl, -C3¢-
cycloalkyl and —C;.6-cycloalkenyl;

R" is independently selected from hydrogen and R';

R'? is independently selected from —alkyl, -alkenyl, —alkynyl, -cycloalkyl, -
cycloalkenyl, -heterocycloalkyl, —heterocycloalkenyl, -aryl and —heteroaryl;

R" is independently selected from hydrogen and R'?;

wherein R2, R4, R’ , RIO, and R may optionally be substituted;

or any pharmaceutically acceptable salt or N-oxide thereof.

2. The compound of claim 1, wherein one or more hydrogen atoms in any of R?, R,
R’ , RIO, and R'? are independently substituted with substituents R6, with R® being
independently taken from the list of: Y-R" andR";

with R™ being independently selected from —RB, -OR13, —SR13, —N(R13)2, —
NR'*)N(RDP),, -N=C(R"),, and -N=NR"?;

with RP being independently selected from —F, -Cl, -Br, -1, -CN, -NO,, and =Z;

with Y being independently selected from a bond, -C(=2)-, -O-, -O-C(=2)-, -
NR"™)-, -N(R")-C(=Z)-, -N(R"?)-NR")-C(=Z)-, -N(R")-S(0) ,-, -S-, and -S(O)y-,
with n =1 or 2; provided that if Y is a bond, then R is not hydrogen; and

with Z being independently selected from =0, =S, =NR12, =N—OR13, and =N-
NR™,.

3. The compound of claim 1, wherein one or more hydrogen atoms in any of R?, R?,
R’ , RIO, and R are independently substituted with substituents R7, with R’ being
independently taken from R®, wherein one or more hydrogens of R® are substituted by

substituents independently taken from the list of: Y-R'* and R".
4. The compound of any one of claims 1 to 3, wherein R is hydrogen.

5. The compound of any one of claims 1 to 4, wherein V is a bond.
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227 n.d. n.d. <1 228 n.d. n.d. n.d. 229 n.d. n.d.
n.d. 230 n.d. n.d. n.d. 231 n.d. n.d. n.d. 232 n.d. <
1 <10 233 n.d. >1 n.d. 234 n.d. n.d. n.d.

6. The compound of claim 5, wherein R? is selected from —aryl and —heteroaryl,

substituted with 0, 1, 2, 3, 4 or 5 substituents Rg, wherein R® is independently selected

from R® and R’, provided that R is not substituted or unsubstituted pyrid-2-yl;
including wherein R* is —phenyl substituted with one substituent R® in position 3

or 4.

7. The compound of claim 6, wherein any R®is independently selected from —O-C;.

s-alkyl, —S-C, 3-alkyl, -C3-alkyl-OH, -SO,-NH,, and —N-linked-heterocycloalkyl.

8. The compound of any one of claims 1 to 7, wherein R® is hydrogen.
9. The compound of any one of claims 1 to 8, wherein W is a bond.
10. The compound of claim 9, wherein R* is selected from —aryl and —heteroaryl, and

is substituted with 0, 1, 2, 3, 4, or 5 substituents R9, wherein R’ is independently selected
from R® and R7;
including wherein R*is —phenyl that is substituted with 0, 1, 2, 3, 4, or 5

substituents R’.

11. The compound of claim 10, wherein R*is —phenyl that is substituted (i) with one
substituent R’ in position 2 or 3; or (ii) with two substituents R’ in positions 2 and 5 or 2
and 6;

including: (a) wherein said one or two substituents R’ are independently selected
from —methyl, -O-Me, -CF;, N(R13)2, —NH—C(=X)—R13 and halogen; or (b) wherein R*is

—phenyl that is substituted with two —Cl substituents in positions 2 and 6.
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235 n.d. n.d. n.d. 236 n.d. n.d. <1 237 n.d. n.d.
n.d. 238 n.d. n.d. n.d. 239 n.d. > 10 > 10 240 n.d. >1
<10 241 >1 <0.5 <1 Equivalents Those skilled in the
art will recognize, or be able to ascertain using no
nor e

12.  The compound of any one of claims 1 to 11, wherein X is =O.

13.  The compound of any one of claims 1 to 8, wherein —~W-R* when taken together
is selected from: -H, -F, -Cl, -Br, -1, -methyl, -CF;, -ethyl, -propyl, -butyl, -NH,, -OCH3,
-OCH,CH3, O-cyclopropyl, O-cyclobutyl, -CH=CH,, -C=CH, -CH,OH, -CH,OCH3, -
cyclopropyl, -cyclobutyl, -aziridinyl, -azetindinyl, -CN, -C(=O)H, -C(=0)CH3, -CO,H, -
C(=0)NH,, -C(=0)C(=0)H, -NO,, -CH=NOH, -S(=0)CH3, -S(=0),CH3, -S(=0)NH,, -
S(=0),NH,, -S(=0),NH(CH,CH3) and -S(=0),NH(CH,CH,CH3), where 1 or 2
hydrogens of said groups are optionally replaced by a substituent independently selected
from the list: -F, -Cl, -Br, -1, -methyl, -CF3, -ethyl, -cyclopropyl, -cyclobutyl, -NH,, -
NHMe, -NHEt, -NMe,, -N(Me)Et, -NH(CH2CH3), -NH(CHzCHzCH3), -CN, -NO,, -OH,
-OCHjs;, -OCH,CH3, -OCH,CH,0OCH3;, -CH,0H, -CH,OCH3;, -CH,OCH,CH3, -
CH2CH20CH2CH3, -C(=O)CH3, -COzH, -COQMC, -COQE'[, -C(=O)NH2, -C(=O)NM62, -
C(=0)NMeEt, -C(=0)NHMe, -C(=O)NHEt, -C(=O)NH(CH,CH3), -
C(=0)NH(CH,CH,CH3), -S(=0)CHj3;, -S(=0),CH3;; and
wherein X is =0O;

including wherein R? is —H, and —W—R4, when taken together, is —H;

provided however, that the total number of carbons in said ~-W-R4 when taken
together do not exceed four carbons.

14. The compound of any one of claims 1 to 13, wherein R is selected from R'® and
phenyl, in each case substituted with 0, 1, 2, or 3 substituents Rlé, wherein R'® is
independently selected from R®and R’;

including wherein R’ is —-C 14-alkyl substituted with O or 1 substituent R“’, or (ii)
—methyl.

15. The compound of claim 1 having a structure represented by formula (Ia)
1 "),
N XY O
H\N)l\N/ N~ =0
(Ia)

or any tautomeric or stereoisomeric form thereof, wherein 1 and m are
independently selected from 0, 1, 2, 3, 4, and 5; and
R’ is C¢—alkyl substituted with 0, 1, 2 or 3 substituents R'®.

16. The compound of claim 15, wherein 1is 1 or 2, and R® is independently selected
from —O-C, 3-alkyl, —S-C,3-alkyl, -C, 3-alkyl-OH, -SO,-NH,, and —N-linked-
heterocycloalkyl.
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5 than routine experinentation, many equivalents to
the specific enbodi nents of the invention described
herei n Such equivalents arc intended to be enconpassed
by the follow ng cl ains. Al'l of the above-cited
ref erences and publications arc hereby incorporated by
reference. CLAIMS: 1. A conpound having a structure
represented by fornula (1) R3 NI41-R4 Rc N N N or

12Ny TRWaTFBhECO Y aifit 16&&%8@3&51!11@11 fsor o0 2, bed @BEreinvitfeEs ei n
141 is selected from hydr

indEmngeay Ry TouD Ch sy ey B oy Al ky - Gkl -
13 glected froma bond,
CR N Y AR A 2 N0n, anf s o8 25 10 “q(=x) -

N( Rlifglading @hedéjn 1B-is tw@@nﬂ@vhéj@iﬁ]ﬂi@ N ﬁ])ﬂ.t)tue;nts R’ are in positions

2,5 NE %ignd%«b)ndependw(tﬁleqcr_% £r>(§ ﬁ]]:,l'zO-MeRz(qF% -Iggﬁ e)é,t-g&I-

cEom PR RASRN; - al kyl, -al kenyl, -al kynyl,
-cycl oal kyl , "~ - cycloalkenyl -heterocycloalkyl
- hetaad duighsr mludetrgwherela tbpth swheituenes Rr ova ¢l subptrlt@vnt@lm
m$n§%55% |s not substituted or unsubstituted
pyrid or, Rl and R2, together with V and
t he nltrogen atomthey are attached to, forma
heterocycle; R3 is selected fron1hydrog

18. ¢ '@glqgmpou@ofacladmkm|l7 whegeig R d% Sat 9(1%71 substituted with 0

0rﬂ§$§ﬂﬁ¥ﬁb¢abkgﬁ%kﬂ%nd hal ogen; VVIS sel ected froma
0-, "and - N(R11) - R4 is selected

fron1hydrogen -aIkyI -al kenyl , -aIkynyI

Kk Lkenyl . -h |
11BN 4naDSHET S5 EGLH Liogg i
Bsel ected from -al kyl, -al kenyl, -alkynyl, -cycloalkyl,

%floalkenyl, -(d inked-heterocycloalkyl),
LBY | i nked- het er ocycl oal kenyl ), -aryl, and

- het@i?@gyéhloro%hﬁil pRol %Hﬁ?ﬂﬁ?&g%ﬂ}&h y1 L ?Eﬁéﬂetﬁ&ﬁm =0,

}ZFNON(MK))}’ﬁmldIR-ﬂ wrsa i ndependently sel ected from

C GO Bimdisg T srathp P b Ehioe R berepmaidpbotn

@Pﬁghgggmoggd R10; R12 is independently sel ected
rom -al kyl, -alkenyl, -alk I, -cycloal kyl, -
i

cycl & &BighloropheayB8onsibpea hovs@ml@nmw%@wméﬂw-

heteroaryl; R13 is independently sel ected
d]ngnm I;fllz(r%ogen and R12; wherein R2, R4, R5, R10, and

R12 6Gvey6- mxthll(ﬁnlﬂielnyl)mem&hb@t Q-t(il-klﬁfb,m(glllptﬁﬂy/lammo) -pyrido[2,3-
pharmaceutical |y acceptable salt or N-oxide thereof.
dlpyrimdin-dORpound of claim 1, wherein one or nore

hyd r@gﬁ@hl@?dﬁﬂ&ﬂﬁ&%ﬁh&g-2&%»hylafloxymethylphenylamino)—pyrido [2,3-
d]pyrimidin-7-one;
6-(2-Chlorophenyl)-8-methoxy-2-(3-sulfamoylphenylamino)-pyrido[2,3-
d]pyrimidin-7-one;
6-(2-Chlorophenyl)-8-methoxy-2-(3-methoxyphenylamino)-pyrido[2,3-
d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-(2-dimethylaminoethoxy)-
phenylamino)-pyrido[2,3-d]pyrimidin-7-one;
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Rs, nio, x and R12 are independently substituted wth
substituents R6, with R6 being i ndependently taken
fromthe list of: Y-Rl4 and R15; with R14 being

i ndependently selected from-R13, -O0R13, -SR13,
-N(R13) 2, - N(R13)N(R13)2, -N=C(R13)2, and - N=NR13;

w th R15 being independently selected from-F,-Br, -1,
-CN, -NO2, and. =Z; Y bei ng |ndependently

sel eqff%gerfzpw%%-ﬁ@loro-@enzl)) 8 met@oxy 2-@4-@5{ n?)h_ylplperazmo)-
pﬂx&gﬂ%}n@ AR B fmehin oby R13) - N(R13) - ¢(=2) -

§E’ , S(0) n-, V\/lthn—lor2 _
pr o- @e@lldimm]iﬂfen)ﬂ)ﬁsmethbnﬁﬁﬁ (hbvﬂrmth}’éﬁUifonyl)Phen}’lammO)-
h and - with Z being independently sel ected
PY%%L%?%?V@%{I&%@E: =N- OR13, and =NN(RL1)2. 3. The
conp@(ﬂmmhlc&bﬂtdﬁyn 8-mbre6 -2 (oA tigisulfon @ pengraatesr)-
, R4, R5, Rl, and Rl12 are

PWWG&E%HE’@HP{‘}}HQU‘H& ituted with substituents le, with

| e beingpidaspsdenislMethaken flaomh MORYIEI- e @B yRDI-3-
nor e g] dro?ens ofﬁg@ aer:eé}gyﬁbé{mute CfaJy s%bst |et gg)r}{ts
yli’aﬁl@ié@dmilé‘ﬁ 2. 3rdipakewdint/omet he |ist of: Y-R14 and R15.

e

7-boe; 4, V\,herel n Vis a bond. 6. The corrpound of claim

5, in is selecte nd - heteroa
o ubet T DB Rgh SThEbor 5 BBt Bt g e Hapino)-
p}ml@[zeg a] nh(ﬁnimlaendent ly selected fromR6 and R7,
provi de t hat is not substituted or unsubstitut ed

pyr |61(22C919r0 ﬁﬁ]@PW@h‘m}’W@TW@OﬁYﬁZ3r@df%ﬁ@ﬁwlpheﬂ}’lammo)'
t ne substituent R8 in position 3 or
pﬁﬂgﬁiﬁ H%g%é%ﬂlrrpﬂ%lﬁd of claim6, wherein any R8 is
i nd 663élmalnlﬂgroﬁmlnek)ﬁerdethomﬁ—(@-{ﬁlmeﬁa}azhrkmbethoxy)
i S-Cl é (g % k;/l -OH, -802-NH2, and
p erlainﬁl?%@yﬂ UersUPEIBEKY1° 8. The conpound of any
one ®§2,6 D2 ophcn9l) Erm&Ma@iﬁzm RBhyd&okpediyposienylahinolhe
rrgzund of any one of clains 1 to 8 wherein Wis a
3-dlpyrimygia-Tc@i¥pound of claim 9, wherein R4 is
sel
sub?ufﬁ?fé&%b}?lﬁ&%b Satﬁgthoﬂeﬁ %1 ’@4@ hgll[ﬁﬁ%aiu?o) hrelrt1§gam1n’o)
pywhlet23- d]pl?@mlcbnﬂmmpendent I y selected fromR6 and |e;

7B TSP s RIS

pﬁﬂﬂmﬂﬂﬁ)yﬁfmdﬁhmmelo wherein R4 is -phenyl that is

substi t ut ed one substituent in p05|t|on 2
or ¥ %ﬁlhlerquwwl)c% @w&t@ab@wwr@rﬁl@nmmm) Podelrdns 2
d1BREmRIRT-ogeaNd 6; i ncluding: (a) wherein said one

or two substituents R9 are independently sel ected from
- methA.6- DJ@llchEphen@B'@ rnN(lRﬂ)B? 23-(pymelidin=Xybmeth3! pherryylamino)-
V\,her ein R4 is -phenyl that is
e O in pos

d Wt'R° -C substituents in positions 2
and ®(2-Chlbzbphding)- &Gmﬂtlﬁim{t lﬁl"fenﬁlﬁmlrmﬂ@rﬁlﬁ)[m.?’—d]ﬁﬁnﬁdlhd -one;

erein S = The conpound.of an
o i S - ciwmﬂew R MY DB F-djrgrimidin-
@ﬁéectedfrom -H, -F, -d, -Br, -1, -methyl, -CF3,
-eth -propyl, -butyl, -NH, -OCH3, OCHZCH3
%(%D@ﬁﬁh}@mpmw&m@h@w 2- (4{2-ﬂmmh>dmo}qhoxm—lzoc1—|3

phe&ﬂxl%!in%? pgﬁﬁé[z 3@5@%@@@% y 'O%Qaz' ri dc'( nsc/)') Wi i ndi nyl,

-C(=0)C(=0)H, -NO2, -CH=NOH, -S(=0)CH3, -S(=0)2CH3,
-S(=0) NH2, - S(=0)2NH2, - ( O)2NH(CHZCH3) and

- S(=0) 2NH( CH2CH2CH3) , wher &69 or 2 hydr ogens of said
groups are optionally replaced by a substituent

i ndependently selected fromthe list: -F, -, -Br,
-1, -methyl, -CF3, -ethyl, -cyclopropyl, -cyclobutyl,
-NH2, - NHWe, -NHEt, -NMWea, -N(Me)Et, -NH(CH2CH3),

- NH( CH2CH2CH3) CN - N2, -OH, OCH3 - OCH2CHS3,

- OCH2CH20OCH3, CH2()—| CHZOCHS - CH2OCH2CH3, -

PN LYYV YL A\ N IS NN R A P ——



NNNO 01, R (la) or any tautoneric or

stereoi soneric formthereof, wherein 1 and mare

i ndependently selected fromO, 1, 2, 3, 4, and 5; and
R5 is Cl16-al kyl substituted with 0, 1, 2 or 3
substituents R16. 16. The conpound of claim 15,
wherein 1 is 1 or 2, and R8 is independently sel ected
from-0-Ch3-al kyl, -S-C1.3-al kyl,-S02-Nl-12, and

- N-16- (meﬁlordae&‘mbﬂ@yaiym)aa methoxy-z;l(z (4Thehypippraging)- of

eln is 1 or 2, and wherein R9 is
P}Teﬁglé ﬁflgégééﬁg}ﬁ@(ﬂ]"}' Off>- C16-al kyl , -C2_6- al kenyl
Cziﬁfﬁtiﬂy)ﬁy5-,(pyrﬁl-:43ylcal|b§ﬁm1%)n%)pheh\§7ﬂj @(méﬁho@zi& (4-NQ2

and hal oge udi ng wherein mis tw, and
mﬁﬂ?ékp@efﬁth?éphwl%ﬁ@rﬁ’ﬁ@é% -d jpgrigpding’ osi tions 2,5

06 %-0.6- MI&B%%QQRQ@% Bé(%ﬁﬁ%ﬁ}gﬁegﬂyéfﬁﬁlg@éﬁﬁhykamethoxy—

P)ﬁﬁ@ﬁ%ﬂiﬂﬁ(@fnl@lﬁﬂr@m ng wherein both substituents R9 are

-d e nylamtho idin-
L UL g, pOSLARRS 5y RS

T-ompstituted with O or 1 substltuent 1416, or (ii)
con‘prkyoun Iﬁzgyléxﬁ%ct eg%?(y g‘% 8{)88;3% }Elps Eﬁh O)t Fﬁldo[z 3
d]ﬁ}"@lﬂl(ﬁl -Diook] or ophenyl) - 2- (3 hydr oxymet hyl phenyl am no) -
o (2 B OB b PR B S T b ey
p)&ﬂilom)a dmynnddl[a-ﬂ FGe; dI pyr| m di n- 7- one;

| no)26 g)yﬂﬂ%gclfg (@gpdg?é(%ﬁbﬁ{lﬂm hog(%lﬁgyl - ERNSXY BREOY 3RS,

pyordoR2, ﬁd]@yﬁhhdmdp(henyl) 8- net hoxy- 2- ( 3- sul f anoyl phenyl a

6. ( 2 Bty RHal ARy Do B patrasy A rgr BRERY o

p}ﬁ‘idBpZ)S pYpytieadia-73onegl] pyri m di n- 7 one;
Chl orop henyl%'Ch met hox 2- (3-sulfanmoyl phenyl ani no

(yq,- Sd%flgoglamét]op ]ﬁqupl?,?ny ethoxy -2-(2-me hoxyethyl)ammo)-

pﬁrd%?zﬁh]é@hﬁﬂdﬂﬁﬁy&k 8- net hoxy- 2 (3 met hoxyphenyl ami no) -
pyrldo 3- d] yrlmd|n7o

Amneflbemvhéﬂ%6mw?p1@nﬁ%t2rws@9ylzm(@ p2uaiZwet hyl

dl ﬁ'lﬂgﬁﬁa?}%ﬁgg rido[ 2, 3- d1 yrimdin-7-one;
5¥ Beqkloyd- én< rtﬁﬁugmm@ﬂw gelyﬁéhym)a) Bhert bRt A- ( 4-

0]
pﬂéﬁglﬁﬁ@p%ﬁg@% a|J PBéroTléh%7 gfpyrl m di n- 7- one;
6- ( X-6-Chlohi-o dphlervpt)zoglamendiphapyD-& @et(l@x}‘r%lhonosleniny)-s
f 0)- pyrido[2,3-dl pyrimdin-7-one;
p’gld(’%diﬂ%ﬁfor ap I{‘raéhyl) 8- met hoxy- 2- (4- met hyl sul f onyl ph
eny| @A-@blpro- f»-yét Chiofoﬁﬁﬁzogﬂapym)phdlhlyh -8fmethexy-2-phenylamino)-
chI henyl) - met hoxy- 2- ( (4- met hoxycar bonyl
LA
yI ) 861(2(@])11&%511@]3&@1)38 dieﬂybﬁcym(dlr(m-n?etlﬁmplperanno) -phenylamino)-
chl. enyl) - met hoxy- 2- (pyri d- 4-yl am no) - py
dgﬁz[ gdgy (?'Hedl n-
6-(2- Chloro 6 methoxyphenyl)—8—methoxy—2—(4—(4—methy1piperazino)—
phenylamino)-pyrido[2,3-d]pyrimidin-7-one;
8-(4-Aminobutoxy)-6-(2,6-dichlorophenyl)-2-(3-sulfamoylphenylamino)-
pyrido[2,3-d]pyrimidin-7-one;
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7-one,;
6- (2, 6- D chl or ophenyl) - 8- net hoxy- 2- (4- ( 4- net hyl pi peraz
i no) - phenyl am no) - pyrido[ 2, 3-d] pyri m di n-7-one;
6- (2- Chl or 0- 6-f | uor ophenyl) - 8- et hoxy- 2- ( 3- hydr oxynet h
yl phenyl am no) - pyrido[ 2, 3-d] pyri m di n- 7- one;
6-(2,4-D chlorophenyl) 8- nethoxy 2 (4-(2-di et hyl am no
et ho Xé? phen am no) (P pyrim di n-7-aone;
6- (2 AN phethge)d I(P@EIWBXQ 25 (faetb%mb%ﬂymg%w )
pﬁﬁﬁgﬁyhﬁﬁﬁhﬂgh7(ﬂ%rld0[2 3-d] pyri m di n-7-one;
6-(3,4- chl or opheny1) - 8- met hoxy- 2- (4- (4- et hyl pi per az
i no)6- @ﬂ@hlyt(aﬁﬂﬂugmph@wﬂ}%d{n@t@lm]ﬁbyxy Ai(eH(hnethyh@perazino)-
1. hoxy- 2- (4- (4- et hyl pi peraz
phenélffnu}%) pc;]Syﬁ,dem 7 £3 d] pyri ni di n- 7- one:
6- ( %®H9dmmmﬂnﬁbhaw(@nﬁ®tmmemm@xgm:nsa -yt a2l BdipRaidin-
pxrldo[z 3- dl pyrimdin-7-one;
8%¢2, 6- Di chl or opheny1) - 8- met hoxy- 2- (3- (pyrrolidin-1-yp

th I‘Blg:h W&tﬁ&ﬁ)ﬂéﬁy]ﬁ%@ ﬁ?cirgxﬁnghﬁﬁﬁénmaghﬁb)k ﬁ’l@@loxy—
| or opheny1) hoxy-2- phenyl andno- pyri do[ 2, 34

P}p}gﬁp[}ﬁ -dimyrimi¢gpag’ one
6 5 0 D S 0B TR e ARSIV A0 sPY

meth(2y- ﬁyriblo@hB{dﬂmimﬁmleb-eI&— nmet hoxy 2-(4-(2-di met hyl am no

et ho @nna;?g (ggfqa{}h M&@' dnq%t% ﬁglchﬁéé dy'(aﬁl@e?ﬂ&?%.

per 8Z (M@ DichiM8 S0 thOVy- 2 Aehz Nt dTarHinBy -
6-(2- %hlor% ?ﬁ???g 4- yﬁ%grﬁghyﬁgﬁ?%o)phenyf) g netho

dpymidmicac _ _ o
g?f)nh%tﬁ'ﬁ?‘fhﬁbm_yg‘%ﬂ%m-@-%e'tw%tﬂ%%i&:glr%[2,311 di n-
(ﬂﬁﬁ®®uﬁrzkmhlorophenyl) 2- (2-f1 uoro-5- (hydroxynet hyfl ph

enylséa geﬁ@)é}WPQFHY&)hgﬁ}é/‘%” ; L’ﬁ{i’f) %y‘}“? ’F d{rﬁ’xr‘}fpgfﬁgﬂ@) pyri

d] 531{11211(@[1 glonpyri m din- 7-one;
- (5; Benzoylan1no 2-chl or o- pheny1) - 8- nethoxy 2- phenyl a
a

0% 4pg?1' g}@ﬁtlzylgmngﬁ:tby)f}p],ﬁ @rrethoppaenyD)-pheny mmo) 8-methoxy-
f rophenyl) 8- net hoxy- 2- ( 3- sul f anoyl ph
p}glrﬁl)éfar mpﬁhg’-“ﬁﬁfr o[ 2, 3-cl ] pyrim di n-7- one;
6- (26~(ZﬂCblplmrﬁﬂ(uplsaphd}yB)-&Zm[axjbaﬁﬂwl(‘;imeﬂofjmg@mz;ﬂlf))-lﬁlenﬂammo}
XY 2 nyl ar.ni-no) - pyrido[ 2, 3-cl]pyrimdin-7-one;
p%¥%§%¥ﬂﬁ%%8y%9fgW#ethylacetylarnino)phenyl)-8-nethoxy-
2 p he Ry CRlbRI-6@luoropyéd yihod -2y Sopdbppime thib gy -D-(7- (@ﬁ%thylplperazmo)—
(5- Benzoyl am _no- 2- chl or o- phenyl) - 8- net hoxy-2-(2-neth
mE%¥%FWVﬁW§HWH8?‘ﬂbquﬂ%{%ﬂgedlpyr|n1d|n 7-one;
8- (4-OMIReRYS- E}ﬁ%)or(ﬁne(t Oylfphghﬁﬁ‘k%&l&h@nﬂ@(ﬁm&ﬂ?@ﬂe%ﬂn@
-pyrido[2,3- d]pyrimdin-7
mﬁmymﬁmmﬂ®wniﬁe@SﬂpwmﬁMUB?@neﬁmyfIbenzoylan1no)
gﬂg%ﬁaﬁgﬁo}ﬁy li] mé{layo [pgrrgl ]) ammo -6- 0(2 - d}chlorophenyl) -8-methoxy-
pﬁﬂb?&ﬁh]@hﬁn&n{&@hl or obenzoyl am no) pheny1) - 8- net hoxy-
2- phe Ian1n pyrido[ 2, 3- cI yrimdin one;
6. ( 2 CnharsrsnbLrpo BTGy %wh%%waﬁgmn%pmmy
ﬂgwﬂhﬁmbeﬂbno) pyri do[ 2, 34pyri m di n-7- one;
Di nethylghenyl% 8- met hoxy- 2- (4- (4- net hyl pi peraz
i no)8-f§héﬁym@mltﬁ pxy-pry.pdlefhiorgehepyl) -2 phiepylzmineepyrido( 2,3-
d@ (ﬂ$ - 6- net hoxypheny1) - 8- met hozy- 2- (4- (4- net hyl p
%era2|no -’phenylanino)-pyrido[2,34pyrinidin-?-one;
8- (4- Am nobut oxy) - 6- (2, 6-di chl or ophenyl) - 2- ( 3- sul f anoy
| phenyl am no) - pyrido[2,3-%%%pyrinidin-?-one;



8- (4- Am nobut oxy) - 6- (2, 6-di chl or opheny1l) - 2- ( 3- met hoxyp
henyl am no) - pyrido[ 2, 3-d] pyrinildin-7-one;
6- (2- Chl or 0- 6- f | uor opheny1l) - 8- di net hyl net hoxy- 2- (4- (4-
met hyl pi per azi no) -
phenyl am no) - pyri do[ 2, 3-d] pyri m di n- 7- one;
2- (3- Hydr oxynet hyl phenyl am no) - 8- net hoxy- 6- phenyl - pyri
do[ 2, 3-d] pyri m di n- 7-one;
6- (28 &Dbé’@mmopmw@ 642, G%dhydbpmmmmienﬁemwo%mrralebzﬁ-
y- pyrido[2,3-d] pyrimdin-7-one;
d]BYr(‘IQId(‘Sn %OE‘FH onpheny1) - 24( 2- net hyl - 5- hydr oxynet hyl pheny

1) NE@)-ABrindeBt N [263d€ﬂl@1¥) héHyDi NpHen9na:
2- A?{r(nog6 2n6 gill cﬁl)éé%hggy(l) 1 onggpyrrjlegg[zuil%o d]
PWP s élpdfl?ﬂ%‘ﬂg one;

6- (%- @Z Ghehl- S’—raQeﬁfflﬁﬁnan}yhéryl‘)Bg Hﬁﬁﬁéx?—?([ﬂl'eﬂﬁﬁlmﬂoﬁlb?ﬁ(ﬁd[ﬂ BNO
-am no) - pyrido[ 2, 3 pyrimdin-7
dlgyimpidgn-Brogfi or opheny1) - 8- net hoxy- 2 mst hoxyet hyl ani no-p
yr ' d@g %imgtll&yfp'hgﬂﬂj QifetiR§-2-ph rT%lammo) p5r1d0[2 ,3- d]pyr1m1d1n -7-

| or opheniyl) -"8- cycl opf opyl net hox phenyl am no-
OI}§yr| do[ 2, 3- d] pyri mdin-7- one

|2a§n 4gn g/% }@xggt ﬂ%k@g@p@g@ P ﬁné&r%@%@%@fﬂﬂ&ynﬂ%%

org; ( 2- Chl or o- 6- quorophenyl) 8- et hoxy-2-(4-(4-nmethyl pip

o (2 EnhsrUseH AR S B PR B e

on(e4 met hyl pi per azi no) -

DAL PERLERI L Tl E bt T e M ipsrandod2 s

d]ﬂyﬂiﬁﬁtdilyanaer azi no) -

he no ri 3- and
D o by R hathep i A ST Rl s oo e o
pﬁﬁmngnukwnﬁnmﬁmhgkypyrldo[2 3-d] pyri mdin-7-one.
8- (3- Am_nopr opy (2, 6-di chl ar ophenyl) - 2- phenyl at

ni nd> f:?yﬂ‘]&H[Pﬁ nyl %(%thﬂealpﬂ JoRy @n[glenylammo) pyrido[2,3-

d]gyl(uardﬁﬂma,ggentypoxy - (2, 6-di chl or ophenyl) - 2- phenyl am
3g/rldo [2,3- dl pyrimdin-7-

ﬂcétrwqi)myf%psy éﬁ?f&oéeghlemphena’bd% eifnglaprepyridel 23phe

d]gyllnﬁmn{lq ~oRyrido[2,3- d]pyrimdin-7-one;
Am noet hyI oxy %et h%moxy 6- (2, 6-di chl onphenyl) -2

pheﬁ’éﬂ ERihdpophcan) 2 (3-(@3 ethiiapiippethybainocarbonyl-1-methyl-
pﬁm§ A ﬁ%nﬁfn? 285?@&13%9?1%@9@3@&%%1&& - L hoxy- 2- phenyl ani

6- (- 6&@Dm@ﬂdropd;ephbﬁy@)mﬁhmleﬁwibynﬂﬁhamyhcawphﬁnﬂ)wmbd

pﬁhﬁ%g@}ﬁy% a;n 22e6 phenyl ai ni nocar bonyl - pyri do|

2, 3- @]mﬂlmtﬁyhphéhyl)eﬁhmethoxy 2-(3-methoxyphenyl)-amino-pyrido[2,3-

6- ( 3- Ac | am nophenyl) - 8- net hoxy- 2- phenyl am no) - pyri d
d]gf'%,“ﬁﬁll?ﬁi(?‘?l m di n-7- one;
6- ( Z-ChAoreplieyiy-682.61didn ciopiinlylpeChyibayypBephRmhan

no- I,do[.2, 3- d] pyri mdin-7-one;
p@-d()@’/%ﬂfﬂéfg%%f‘gﬁ%‘&phenyl) - ami no- 6- (3, 4-di chl onpheny1) -
8 rret BOX 0Pk s9)3x -6 AP BYi¢HIddplien(H PAG;-methoxyphenyl )amino-
| or.ophenyl) - 8- (1- met hyl et hyDoxy- 2- phenyl am no) -
PXWP CP@WHH‘HP Y™ di n- 7- one;

8- (4-As- Dfﬂlﬁéthylbhé}?% @n{eﬁmﬁy@(gf&hHﬁ@@ﬁﬁl’ﬂ%ﬁ}Panﬁnd)hﬁﬁYdo@ﬂB
no-pyrido[ 2,3~ d]pyrimdin-7
d]pyrimidin-7-one;
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6- (2, 6- D chl oropheny1l) - 2- (5- ( 2- di met hyl am noet hypam no
car bonyl - 1- net hyl pyrrol - 3-y1) - am no- 8- net hoxy- pyri do[ 2
, 3-d] pyri m di n-7-one;
6- (2, 6- D chl oropheny1l) - 8- (2- met hoxyet hyDoxy- 2- ( 3- met ho
xyphenypam nopyri do[ 2, 3-d] pyri m di n- 7- one;
6- (2, 6- D net hyl phenyl) - 8- net hoxy- 2- ( 3- net hoxyphenyl) -a
m no- pyrido[ 2, 3- d] pyri m di n-7-o0ne;
8- ( Z-@nh-Dall dryjtaxyD 8- ydrakiyethy 1063 ph €3t iho Ry [(h3n iginiioxy
)gl}egy n| nO@ do[ 2, 3-d] pyri m di n-7-one;
p ey é;fr()rl?xy 6- (2, 6- di chl or opheny1) - 2- ( 3- et ho
Xy pr(ﬁ(’ll}(@ Dadnl 6 yﬂ-@[-@rrﬁetﬂﬂd@l&‘ll’ﬂoﬁihw)nyZZ-QJlﬂlethox phenyl)amino-
- Di nmet, hy heny1l) - 8- net hoxy- 2- ( 3- sulfam)yrphenyl a
PX’HdﬁE%f:'; dlﬂﬂ“ T8 d] pyri mi di n-7- one;
6- ( 26 @z Ghehl- QHHB%M&)}%)% (Redyyds- Q%&@%Qyﬁ@f@d)&y@QWt hox
6(% pam nopyrid pyrimd
methpy PHCID R RSP 213‘ A@Y(ﬂzmﬁr@t%weam noet hypoxy 2-(3-nme
t ho
o pHERIRREARRNE O o SOl AT AL g yAvs
mgqhy)melgdpguno pyrido[2,3- d]pyr1m1d1n-7 one;

56) @ﬁ(?or o- %b@fyngﬁgp(%rdlf}%@?ﬁ?g&%% g}g gl ;ygpgxypr op
mytbgmph@n;(lmnnno pyrido[2,3-d]pyrimidin-7-one; .
o (2B RPN Bk O B R 1 ) oy - 2- ¢

m&honsqﬂlhlm)aphm?mzmm[h@—dmmﬁd{nﬂ 3add] pyrim d| n- 7- one;

BRI ST g A

ylﬁamﬂmOprl'rldﬂﬂha pphenyid)-demet hoxy- 2- (5- (met hoxycar bony1
[ 2, ?éﬁﬁ}l’r%ﬁ;’l&?rho‘%%‘ﬁ@% 6- &] 6- &ClﬁXrOPEenyl) 8-methoxy-pyrido[2,3-

d]gﬁ@{dl@proagyl car bonyl anmi no- 6- (2 6 d| chl orophenyl) - 8- ne

X i.do[ 2, 3- d]lpyrim.djn
(2 S ODE PRI BNyl E Hy P SRRy b e
pﬁfdmrw ar;llmmmh@yy blidod2 ¥ B pyaihiae: Bop@t hoxy- pyri dof 2,

dl di
6. ( 2B ODHN BB B-hodpze hykroagetpp ks ATEBR- -
yly- hmﬁlor@HQMJoxﬁ?ibgﬁ@é[Z% d]pyrlmldln 7-one;

ye-am no 3-d] pi;rl m di n- 7- one;

6- (- @@Dﬁ@?thylﬂ)bﬂé’ﬁyiji Q?-IQBHQ)Q’BW amwearhmhm@bﬂrml -3-

ylz é{ng{lr(r)l%ﬁ%{éﬁoéz*%%/[?’gydlj F}goTlé] 11)37 8]1 pyri m di n-7-one;
6- ( 2-6-®Dimethylphérahy2)5-2-isthyRmiicetyyhairiosaboig 1)y methpio

P R P YR S i o one

6- ( -6 Dl @ppEhenPi(soRafol-Sepazoino S-mitheayrpyrodad2,det ho

xy-=pyrido [2,3- d] pyrimdin-7-one;
d]ﬁyrf'g?/dltﬂ/g'r?&}%’henyl) -am no- 6- (2, 6-di chl or ophenyl) - 8- net ho
XY - [@(4-dodndpBenyth} pyind-61(@j6rdidhl oiophenyl)-8-methoxy-pyrido[2,3-
nmet hyl pheny1) - 8- net hoxy- 2- (5 (2-pyrrolidinoet
d]ﬂyﬁ'}‘ﬁlﬁ?ﬁ' C&r bonyl - 1- net hyl - pyrrol - 3-y1) - am no- pyri do

[ 2, 35-d, @Ylimffhsillpﬂehnzdmﬁlethoxy—Zh(S -(2- p%/rrohdlnoeth%/l)aémn(ic)arbonyl 1-
or opheny t. hoxy pyrazo y amn
msthpsk/w@g{@ éamaaowrlﬂﬁ&aﬁ -AlpyrigyEn-7 ont!
6- ( %- @z@m&ﬂ&ﬁﬂbﬁybj—@m&héﬂy £ 2oy 9@?&&%@%&&9@[@@' ) am
i no- 8- met hoxypyri do[ 2, 3-d] pyrim din-
dlgyrirpidgn-piogl onpheny1) - 8- et hoxy- 2- (1- th| a 3
, 4-di azol - 2-y1) - am no- pyrldo [2,3- d] pyrimdin-7-one;
6-(2, 6- Di chl orophenyl) - 8- net hoxy 2-(4-(2-pyrrolidinoet
hypoxyphenypam nopyr i do[ 2,3 8] pyrim di n-7-one;
6- (2, 6-D chl orophenyl)-2-(4-(2-(3-(9)-
hydr oxypyrrol i di no) et hypoxyphenypam no- 8- met hoxy- pyri d
o [2,3-d] pyrimdin-7-one;
6- (2, 6- Di chl oropheny1) - 2- (4- (2, 3-di hydr oxypr opypoxyphe
nyDam no- 8- net hoxy-pyrido[ 2, 3-cl ] pyri m di n-7-one;
6 (2 6 D| chI or ophenyl) 8 rret hoxy (5 (2 pyrrol | d| noet

hydroxyprop



7-one,;
2- (4- cyanonet hyl phenyl) - am no- 6- ( 2, 6- di chl or ophenyl) -8
- met hoxy- pyrido[2,3- el] pyrimdin-7-one;
6- (2, 6- D chl oropheny1l) - 8- net hoxy- 2- (4- nor phol i nopheny1l
) -am no- pyrido[ 2, 3- d] pyri mdin-7-one;
6- (2, 6- D chl or ophenyl) - 8- ( 2- net hoxyet hyDoxy- 2- ( 5- ( 2-
pyrrolidinoet hyDam nocar bonyl - 1-met hyl - pyrrol - 3-y1) -am
i NO-@YY,6- ﬁ!i)ch[l(ﬂo@"reﬁibfl])-ﬂy(ﬂl-(ml@ﬂfbx?cthylﬁtegyphenyl)ammo 8-methoxy-
W&ﬁgﬁig chl. henyl) 8- met hoxy- 2- (4- nor phol i nonet hyl
PXS S IPYFH ‘yPrdo[Z 3-cl]pyrimdin-7-one;
6- ( %- @@ﬁd}ﬂ&bﬂ%gﬂm%etﬁommpwa 3 4(<ﬂaza>wr;@j hflinopyatbR,3-
| phen 1%Ian1no pyri do[ 2, 3- d]pyrlnldln - one;
dlgyiimidg1-pjoaky or opheny1) - 2- hydr oxyet hyl ami no- 8- met hoxy- p

yri dn{226-BrichidrbpiRN§ i) BLdERoxy- 208 2-pyrrolidinoethyl henyl -
o T2 Pyt lidinocty o yphenyjamino

p}yl.d‘(gLQ(%dtpzrlmldm— -one;
Pyt rold dtRastbyRAch nogaoharyl- 1- et hyl -pyrrol -3-y1) -am
I NO

yrimdin
h}@f(}@pﬁff@ldzm)@thwlmg@)ﬂ)amm&m@ﬂmy(panéqﬂz -dpynihighpy-one;

il 2 %é gﬁ-@ ichl 5}?&%%’2 (@r&%Odlﬁ’y(frb%ropy])oxyphenyl)ammo 8-
m&h(vzy ﬁyr[DIOéthﬂmfpimeﬁlyl{/)re& met hoxy- 2- ( 4- pyr rol i di nopheny

o, ( HARDRA st KB AT B B bmminosrhynl)-

mvthﬂléﬁm('4—ylrrmhhmmmne[rza&dm@mmmmwnam no) - pyri do
E i (349%@5& %}_‘F‘I%dl nr“ﬁg Qn es:th%xy (e %%éyrr(')\(lacfinoprc}/pyi) anCXrbonyl 1-

methiyIF-pyte-Grg)- iyl noepyzidy[BaBvil Jporidridif7ane: phenyl1) - phenyl am

no) Z’P ér | 8%}%@1{1’1‘93]&5@6 dlgl%ithrglzﬁh%rrl]ﬁ.}—8—methoxy—pyrido[2,3—d]pyrimidin—
7612e(R) 2, 3-di hydr oxypr opyBoxy- 2 (5 (2

pyrrol i di noet hyBam nocar bon X [13 yrrol -3-y1)-

| no-pifr 8o hEP Ay NGO b dighfgroptieny 4. m(hgxy byidot2s-

d] ?mgmﬁmolﬁg 3- et hyl but anoyl oxy) et hyl ) - am no- 6-
6- di chl or ophenyl) - 8- net hoxy- pyri do
[ 2, $H- 62] thhqrg]plwny]_)-@ﬂ@ethoxy -2-(4- morphohnophenyl) amino-pyrido[2,3-

d]og,rglgldqsn _Bioskl or opheny1l) - 8- net hoxy 2-(4-(2-oxopyrrolidin

n ; am nopyrido [ 2, yrimdin-7-one;
6- (26 Gz apRlshEB1R- meth@tmw{}ow -¢4512t hyl sul f onyl am
pﬂéﬂbﬁéﬁ%ﬁ%ﬁ}baﬁﬂgﬁﬁgﬁﬁi ﬁqﬁetﬂﬁ p%/ﬂopl’;%}')ra{nqhg 'p?rlgo[g,%ed]pyrlmldm 7-

ores) - 2- Am no- 3- net hyl but anoyl oxy) et hyDam nocar bony1-1

( ge g@@@p{l@?%gﬁmeeﬁ%)s @&h@?}ﬁg';ﬁg‘,-fngﬁl}oggomethylphenyl)-amino-

p}[rRLOBZ ﬂ]i]wnnndldﬂnenﬁ one;

T R MRS R-hEnGre Thp g ARAR ey 5rETEH AP

pyBidoR2, ﬁd]@yﬁaﬁdnylmdnenyl) - 8- net hoxy- 2- pyri d- 3- yl am no- pyr

| do i-n- . )
(2B EPi BV e ewayacsS sy pyridol2.3-
d]pylﬁlhmm dldﬁaet hyl am nocar bonyl nmet hyl ) pheny1) - am no- pyr i
n-

3- yr| m din-7-
o (S pDi P REh - L e 8- R PRy RRERIIG N et h

p}bffdldﬁﬁbﬂﬁ?]))&ﬁﬁl@@iﬂl‘{&ryi-i methyl-pyrrol-3-yl)-amino- pyr1do[2 3- d]p rimidin-7-

met hyl - pyrrol -3-y1)-am no- é)rret hoxy- pyrido [2 i,
Oyri m di n-7- one; 6- (2, 6-Di chl orophenyl) 2

(5-(2-(R) -2, 3-di hydroxyet hyl am no) car bony1- 1-

nmet hyl - pyrrol - 3-y1) - am no- 8- net hoxy- pyrido [ 2, 3-d]

pyrim di n-7-one; 171

6- (2, 6- D chl onphenyl)-2-(5-(2-(S)-2, 3-di hydr oxyet hyl am

I no) car bony1-1-

nmet hyl - pyrrol - 3-y1) - am no- 8- net hoxy- pyri do[ 2, 3-cl ] pyri

m di n- 7- one;

6- (2, 6- D chl onphenyl) - 8- met hoxy- 2- ( 3- et hyl sul f onyl am

nophenyl) - am no- pyrido[ 2, 3-d] pyri m din-7-one,

T Y Y



am no) - pyrido [ 2, 3-d] pyri nai di n-7-one;

6- (2, 6- D chl or ophenyl) - 2- ( 3- et hyl am nosul f onyl pheny1l) -

am no- 8- met hoxy- pyrido[ 2,3 -d]pyrimdin-7-one;

6- (2, 6- D chl orophenyl) - 2- (3-di et hyl am nosul f onyl pheny1l

) - am no- 8- net hoxy- pyrido[ 2,3 -d]pyr|n1d|n 7-one;

6- (2, 6-di chl oropheny1) - 8 nethoxy (4 (pyrazol 1 yl met

hyI%Phen% ).-am no-_pyri %

&WQ{PPJ%@W@G%O%%‘M& ét’(lazo )rﬁ%ﬂb}ilfﬁ’l}%glm f

arﬁﬁBMé)%Hml?a)-c[]BﬁﬂM@n _7Rfk:no- pyrido

| pyri mdin-7-one;
6 ( 2-6-BDitlappphehpineto32-(Lphyelidxapbt iy parinn gy ks 8-

| phenyl) - am no
ﬂﬁgg Kﬂy%ﬁ??ldo[Z 3-dl pyri mdin-7-one;

6- (&- 65~Ee1&bylrammmnmb)@ﬂae(z@})mrzphahbmmyl)b@y;yl(pmeny 1) -

ey BB S PRI Opa 2 PN T4, mor piol § noph
enylé meﬂﬁx%etp%ndeQOJ -@- m@ﬂlgx{gefﬁh&bpds@ﬁe

| oro- uof ophenyl cycl opr opyl net hyDoxy- 2-
trl@z]oromethylbenzoyl)ammo -2- chloro -phenyl)- phenylamlno) pyr1d0[2 -d]pyrimidin-
7§H%phollnopheny1) am no) - pyrido[ 2, 3-d] pyri m di n-7- one;

-(2, 6- D chl orophenyl) - 8- net hoxy-2-(3-tetrazol - 5-yl phe
ny 1)6-en6-DichhyoplnfyR-332- (RDJZFﬁy‘dlhmrdeﬂpﬁ)@&Y 2-(5-(2-

6- .,6- ' hIoro en tho 3-neth ocar bo
S i R LA R
ofe; (2- Chl or o- 6-f | uor ophenyl) - 8- (pyrld 3-yl net hyl ) oxy- 2-

4 nor phol i nopheny1) - am no)-p
[ 2, 3 ({Eﬁﬁ-?ﬁam@pﬁ -mpethplbutanoyloxy ethyl) amino-6-(2,6-dichlorophenyl)-8-

t hyl pheny1) - am no- 6- (2, 6-di ch

% gyﬁl}' g%ﬂﬂr}g‘i{wgﬁ%gﬁdo[ 2,3-clipyrimdin-7-one;
6- ( 25 e Wﬂ@mpﬂ’pﬂngﬁ-ﬁﬂlﬁetﬁexyei-lﬁ@-@o@r(yﬁohdm@),pﬂeﬁyﬂ) -agiob- 1

he )- am no-pyrido [2,3-d]pyrimdin-7-one;
E%X%EF%H%ﬁgﬂ?%ﬁébﬂgnyl) 8- net hoxy- 2- (pyri mi di n- 4-y1) - am
' no-@y, 6-B@dhdor %heﬂ}ﬂ-ﬂtm&h&yﬁi -(4-@ghylsulfonylaminophenyl)-amino
6-(2-Chl oro-6 Iuorophenyl) 8- net hoxy- 2- (4- nnrpﬁolinop
Eﬁéﬁﬁﬁ§dHWP in-7090¢ do[ 2, 3- d] pyri mi di n- 7- one;

6 (22 ?5{%‘ (Czh('s?b ﬁ%ﬂ%e&y%%ﬁ%%x%e&gnﬁfnewbdd}@‘i%«Qﬁ?ﬁ
}[rQ),l 3 -\d}- pympfﬁ (:]Zi mdﬁhbmp,henyl) 8- rnethoxy pyrido[2,3-d]pyrimidin-7-one;

)6: (N.Z%ig:%’ &9&?’133%%1 g 3 6 §1CHF orophe Xylg 8 (methOngzpyrr]l)édeOQXX]%yrandm-

'Laﬁinocarbonyl-thlazol-2-y1)-an1no-pyrldo[2 3-d] pyrimd
in-7-
6- (&£ @2 %P@ﬁ?taﬂ@bwwy&)méwﬁwrmw Byleming-pyidel -y Emgin-
7-bhe;\- Mt hyl -
am nocar bonyl -t hi ophen-3-y1) - am no- pyri do[ 2, 3-d] pyri m
di n-6¢2eme;ichlorophenyl)-8-methoxy-2-(4-(2-

p r{ogl%in%et Xl%ﬁ)noc%?)ﬁgﬂy% hy%pﬁn%yﬁo%%ng grldo%gzd]lgyrirgldln-%ﬁe
N- geﬁ t% D]@dnlcrr?%mhbmws - (B~ (2efiylalydxypthiy 1) V-nidhy ) andifio o arbpiyyl-1-
m%ﬂzf{smw% \Eeh y# BREERP IR ALURY iy FrBRSr bony 1- 1- m

et hyd-cxy. Di&haépﬁé%%rb 2-(5-(2-(R)-2.3- dlhydroxyethylammo carbon I-1-
ani no- 6- di chl or opheny1) - 8- net hoxy- pyr | -d] py
methi-prpel- yj}w@mmo 8-methoxy-pyrido[2,3- d]pyrlmldm one
6- (2, 6- D chl orophenyl) - 8- net hoxy- 2- (5- (4- et hyl pi peraz
i no) car bonyl -t hi ophen- 3-y1)-am no-pyrido
[2,3-d] pyrimdin-7-one;
6- (2- Chl or o- 6-fl uor ophenyl) - 2- (4- nor phol i nophenyl) - 8- (
t et rahydr opyr an- 4- ylnethydg%y am no) - pyri do
[ 2, 3-d] pyri mdin-7-one;
6- (2 6- Di chl or opheny1l) - 2- (4- hydr oxynet hyl pheny1l) - am no
- 8- nmet hoxy- pyrido[ 2, 3-d] pyri mdin-7-one;
6- (2, 6- D chl orophenyl) - 8- net hoxy- 2- phenyl nmet hyl am no-p
yr|d0[2 3- d] pyrimdin-7-one;
6 (2 D chl or ophenyl) - 8- net hoxy- 2- pyri d- 3-yl net hyl am



6- (2, 6- D chl oropheny1l) - 8- net hoxy- 2- pyri d- 4-yl met hyl am
no-pyrido [2,3- d] pyrimdin-7-one;

6- (2- Chl or 0- 6-f | uor ophenyl) -8-(2-(S)-2, 3-di hydr oxyprop
yl) oxy- 2- (4-

nmor phol i nopheny1) - at ni no) - pyri do[ 2, 3-di pyri m di n-7- one

é-(z-c:hl or o- 6-fl uoropheny1)-8-(3-(R)-pyrrolidin-3-ylnme

t hy PRY6- Didiorophenyl)-2-(5-(2-(S)-2,3-dihydrox yethylamino)carbonyl-1-
hol i no heny1).- am no ido[ 2, 3-d i m di n-7-one;
ey D O S BRSSP p 5%23@%%44% F-OBi no- 8- et h
oxy @yzr@ dﬁx[hi’oraphe@&ﬂ)mylﬁetﬁb@} (3 ;lsulfonylammo henyl)-amino-
- Di chl or gphenyl) - 8- met hoxy- 2- (4- (5- mst -1, 2, 4-

p}tqdpgil% d]pyrimidin-7-one;

(P gt e oL T
arylﬁ@)pyméo[@,@ -d]pyrimidin-7-one;

gDE E%_T%WCHI%FH“@ '?M&)op gﬂe (?Mﬁ:ih@?{a ﬁ ALyl %%hg;nlz)gﬁ%}%)

| oro-6-fluoro ny1) eny am no- 8

amiﬁel-hypb@wm}’@@[@n?7 et pyri m di n- 7- one;
ﬁﬁ%@ﬁ%ﬁ&ﬁﬁ%ﬁzﬁ%ﬁyﬁ%ﬁ@?ﬁ%ﬁoﬁg el TR
p}yldlot?o} 2)3+iolidipy/ronei di n- 7- one;
t hypog% g)rc?ﬁorolgﬂeﬂ% %p(lgecﬁé(tflf;rlal%ln(o?ulgo%lp%gﬁﬁ)oLrlnql 1 1%%%'0%
pyraiophdHipyoptidiny’igneam no) - pyri do[ 2, 3-d] pyri m di n- 7- one;
onyﬁ&’ﬁ?ﬁﬁk&?&%ﬁp%aethw&% P pyya%cr)l(—)f(—¥ler1%ert]l¥§lfl)%lllgrllyrl]) ztnsnlfllloIc

3&1&110[203 Sipyeibtidiny-gnet | do[ 2, 3-d] pyri mi di n- 7- one;

oy 15 @@Pwﬁm@%ﬁ&@%ﬁ% R SRRy e e R-

alﬁmé% ﬁd@Q@tﬂ]Q%ﬁﬁﬁlﬂ{lyb}leZ (4-(3-hydr oxypr opypt h| ophenyl
- am no- oxy rido yrimd

5 B PP Ha 1 e e b b noultony Pl hines S

m¥t|h§)@5f PR SEilbTBhY| -t nocar bony - 1- et hyl -pyr
@i’ am no- r|d023cl] yrim din-7-one;
6 (26

prﬂwﬁéw:ﬁﬁ mowhol(@swwmbwﬂbwnpsﬁnm@ﬁw p

p}l}ﬁggjj dg%ﬁﬁd1§7 SRt hoxy pyrido[ 2, 3-dl pyri m di n-7-one;
hl or opheny1) - 8- net hoxy- 2- (3- net hyl i m nosul fo

nyI pﬂw%ﬂ}lll})f(a%ﬂﬂgwh@ty@f&e@om %3?1*1%@?%“1@1&11&1) -amino)-
nyl) - 2- (4- met hoxycar bonyl pheny1) - am
pﬁﬁ%?%@ﬁ%@;@%%ﬂ‘%{ 2, 3-d] pyri m di n- 7- one;
6- ( X%-6-Chlohi-oifluptephsly) - BLayelohmpy netlid)okd-2nt hy| pi per az

b IR ERRERY ko OEbMAPY 5 iyl B, no- pyr i dol 2, 3-cl
6- ( 2-Cht-DidHGeplienph Gphethy) 2 23-phienylt Bylphery8-dmieo-patige?, 3-

opyr an- | met hypoxypyri do[ 2, 3-d] pyri ni | di n-7-one;
d]gg‘{lﬁ%é%ﬁl or ophenyl) - 2- phenyl am no- 8- (pyri d- 3-yl net h

Y PO X6 €206 Dii chdxfrdptn y1648] pgth o 0§1- 2H( hr-métlMdninocarbonylphenyl)-amino-
chl. heny1) - 8- met hoxy- 2- (4- (4-(1-
p’ﬁ@%@fgfﬂé{ %P&p ¥"%zi nonet hyl pheny1) - ami no- pyri do[ 2, 3-d
1 pyré- (ZﬂCﬂllofb 6- ﬂﬂﬁﬁ),phenyl) 8-(pyrid-3-ylmethyl)oxy-2-(4-morpholinophenyl)-
f@fﬁfgz 6- Di chl or oph 4- di et hyl am nonet h rthenyl) -
hByrilofes ‘I‘Hi%’&imng‘?rl?ﬁ?[2 3-d] pyri mi di n-7- one;
2- (42 (34€HD6EU Mﬂﬂdor@ﬁ&h%ﬁé@btﬂmhémWdﬂh@ﬂ@)}éﬂérry@m RRBxy-
di chl onphenyl) -
P}Sldﬁta?t:'hé]&}’rlﬁy‘?lpﬂo‘[@ 3-cl ] pyri mi di n- 7- one;
6- (2, 6-D chl orophenyl)-2-(4-(2-(S)-hydroxynet hyl -pyrro
I'i di nomret hyl ) phenyl) -
am no- 8- net hoxy- pyri doJ 2, 3- ]6{']3pyr| m di n- 7- one;
6- (2, 6- D chl oropheny1l) - 8- (2- met hoxyet hyDoxy- 2- ( 5- N- ( 2-
met hoxyet hyl ) - N-
nmet hyl - am nocar bonyl - 1- et hyl - pyrrol - 3-y1) - am no- pyrid
o[ 2, 3-cl ] pyri m di n-7-one;
6- (2, 6- D chl orophenyl) - 8- et hoxy- 2- (5- N- ( 2- net hoxyet hyl
) - N-net hyl -

A I T 1 I 1 "~ AN e L T . =S -



2-(4-(1,3,4-triazol -1-yDraet hyl phenyl) - am no- 6- ( 2, 6-di

chl or ophenyl) - 8- net hoxypyri do[ 2, 3-d] pyri m di n- 7- one;

6- (2, 6-Di chl orophenyl) - 8- cycl opr opyl net hyl oxy- 2- (5- N-(

2- met hoxyet hyl ) - Nmet hyl - am nocar bonyl - 1- et hyl - pyrrol -

3-y1)-am no-pyrido[ 2, 3-di pyri mdin-7-one;

6- (2, 6-di chl or ophenyl) - 2- (5- N- (2- met hoxyet hyl ) - N- net hy

| - am nocar bonyl - 1- )

et Hy (2 GRHoBheps) Sarthigne2(16b 2 Angobpor A e hy
arﬁ%ﬁfyﬂ&&[?%od]gyr%ﬂih%{li%h_é@ di n7-one; _

2- (4-(2-hydroxyet hyl am no) net hyl phenyl) - am no-6- (2, 6-d

i chl@2opPaiarppignyl)-8-methoxy-2-(pyrimidin-4-yl)-amino-pyrido[2,3-

t hoxy=pyrido[ 2, 3411pyri m di n- 7- one;

d]g’-ﬁflﬂgfél%/E)Ji%)éﬁ’lonphenyl)-2-(4-(3-(R)-hydroxypyrro|idinom::

t hy| §-@hehipiy-6-abivphdryl)-8-methox y-2-(4-morpholinophenyl)-amino)-

met hoxy- pyri.do[ 2, 3-cl ] pyri m di n-7-one;

P%Ld()g%’ dlﬁ%m“gw%%ﬁyl) - 2-(4-(3-(S)-hydroxypyrrolidi nome
t hylg_phenycdhlor e'ﬂgl‘)-%'—methoxy—_Z—éj—mo holinocarbonyl-1-methyl-pyrrol-3-
met hoxy-pyrido[ 2,3-cl] pyrim |n-§Bone;

yigapmosnymide . o iy rewdiny/-anef 3- ( 3- ( S) - hydr oxypyrrol i di nom
et hyd )Jphenyloan,00:58; N- ]
et NS0 B AR g0 A eors:2-G G- tydroxyethyh-N-methy

arfin 0 &y onl -tidzot-yhenyihd-pRrid G2 3 p ) midyd7-oxg;pyr r ol i di nom
eth n - am no-_8-
et 1ol T B S ST - e vethy))-N-methy

a&n6@ar&‘n§l-ﬂmphﬁﬂj3%ﬂ)é§ﬁ1m3=ﬂyﬁd6[@;ﬁd]%qfihﬁtﬁﬁ-qmﬁéf ol i di nonet

hyl ) pheny1) - am no- 8- :

bt Hbidy PMIBPIENED Bphens? 67 - Griedimethylpropanoyloxyethy)-
S R L P L

6- ( 2-6-Bi (@ HBenxyhapsthyl)-8-methiybxyindedrboyil-p enahyl ruycat-Bom)-

1-1- | - rol.-3- : o
anfgo Fr e P RS o e gy ol 29-gimidin-T-one:
6- ( 2%-&,PDedniosRASNBLhe BoBh 20T\ B HentfipdriAid) adysHy R bhen-
n- 4-yl met hyDoxypyri do[ 2, 3-cl ] pyri m di n-7-one;
3-gDapiige-pyidals p siinatidn- Borsst hoxy- 2- (4- (4- (1- net hyl et hy
PP! pEfA sl 2-(4- ' 8- 4-
i %{%?HB%F gf’ﬁéec%]]%ny})i 2m (4 d{nr(]){p%l?grrl]oep;henyl) 8-(tetrahydropyran-4
ylee(h@])ex Dhmhloppppde A3 pBimdiniorye; 2- ( 5- (4- ( 2-

nmet t i.perazi nqcarbonyl-1-nethyl - pysyrol-3-yl)-

am Eéozi%%ﬁlcg%c[[r)%ﬂ%pzﬁ] b@f yﬁ{od(yﬂ%&ag#&?nylﬁgmm%—g—me!hoxy—
pyBrdoR., Bd Pyeifli@inapdirny 1) - 2- (4- (4- et hyl pi per azi no) pheny1)

-am no- 8- et hoxy- pyrido[ 2, 34pyri m di n- 7- one;

6- ( 26,-624@&%11%9@%&&&11}1@@@2%) e BHRER PR OB et hox
d]gymfdhgg[oge;s- cl]pyrimdin-7-one;

- (4- Bronophenypani no- 6- (2, 6-di chl or opheny1) - 8- net hoxy
- py ré-taf-Didloreplepyh i8rinethex y72-ppiad-3-ylmethylamino-pyrido[2,3-
- ( 4- Acet vyl phenypanai no- 6- ( 2, 6-di chl or opheny1) - 8- et ho

d]ﬁi//lgrﬁli/dﬁllZo 2 3- dl pyrinidin-7- one;

6- ( 2-Qh-Didd @ophen On-Gphehydy)-2- Py iS4 Nlh2thhpehimxyaidoyl, 3 - N-

met hyl - am nocar bonyl -
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m piynophen yhowaimp bpyiido[ 2,3-d]pyrimidin-7-one;
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rimdin-7-one;

6- (2, 6- D chl onpheny1l) - 8- ( 2- net hoxyet hyDoxy- 2- ( 4- pi pera

zi nophenyl) - am nopyri do[ 2, 3-d] pyri m di n- 7- one;

6- (2, 6- D chl onmphenyl) - 2- (4-1(7§, 3-di fl uoropyrrolidinonet

hyl ) pheny1l) - am no- 8-

met hoxy- pyri do[ 2, 3-d] pyri m di n- 7- one;

6- (2- Chl or o- 6-fl uor ophenyl) - 8- net hoxy- 2- ( 5- nor phol i noc

arbony1-1- net hyl pyrrol - 3-y1) -am no- pyri do[ 2, 3-d] pyri m

di n- 7- one;

6- (2- Chl or 0- 6- f | uor opheny1l) - 8- net hoxy- 2- ( 4- pi per azi nop



4- (1-azacycl obutyl ) net hyl phenyl) - am no- 6- (2, 6-di chl
rophenyl) - 8- net hoxypyri do[ 2, 3-d] pyri m di n- 7- one;
2, 6-Di chl orophenyl) - 8- (tetrahydropyran-4-yl met hypox

er azi nophenyl) - am no-pyrido[ 2, 3-d] pyri m di n-7-one,
2- Chl or o- 6-f | uor opheny1) - 8- net hoxy- 2- (4- (4- (1-

rrethleth i perazi no) phen am no- pyri do[ 2, 3-dI rim
i di E)p 6 Ff)]uoropheny%)pS (3- ?/R) -pyrrolidin- fylmethyl)oxy 2- (4py
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I no) phenyT)-am nopyri do[ ] pyri m di n-7-one;
6- ( X-6-OPedhlappEhg?i(- @etbﬂph@wbcﬁnye@-ﬁymh%m?}(ﬂﬂotm-( 1

d]%rt"ﬁldil hyf)pl per azi no) phenyl) - am no- pyrido[ 2, 3-d] pyrim
i di I’ﬁ—@- @®@Dachlorophenyl)-8-methoxy-2-(4-(5-methyl-1,2,4- trlazol 3-

ylynﬁﬁxlﬁhetnlﬁ?alfﬁrrlg pg)rl(ﬂ}f%% d?p)gr}n%tdr ydr opyran- 4-yl met hypox
_mé‘_t W%ﬁtﬂ%@é&@ﬁﬁ%h&@)m@ﬁ&t@z,@m@@fﬁyﬁﬂoﬁﬁb&y%-dﬂ-pyf I'm
i di n-7-one;
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2- (éﬁ Yy bllp&(‘i?ﬁllﬁ@}’hﬁyw &@ﬂ}mhﬁmrﬁoylele(lwl)swﬁdm or op
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pyario¥e3-gipyridodif, 73eret | pyri nai di n- 7- one
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méth @i piinbearsing- T-Iﬁlﬂﬁtyl pyrrol 3-yl)-amino-pyrido[2,3- d]pyr1m1d1n 7-one;
6-(2- Chl or 0- 6-f | uor y1) - 8- (2- met hoxyet hypo 2(4
pi pequ.Z@ P&hlfg @l’f}‘l yl)- 2 (4 (3 hydroxypropyl)sulfonylpheny) amlno 8-

m@tﬂbfz\@%ﬁy&d[ﬁ@h?pﬁlnﬁhﬂnwaﬁén di n- 7- one;

| or'o- 6-11 uor opheny1) - 8- net hoxy- 2- (4- (4- pr opyl pi
per &z 2 Ppthdorgpheny i methpy- Mbpﬁtl@hmu]nqsy}fomhdlenyl‘i AN
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6- (2, 6- D chl orophenyl) - 8- net hoxy- 2- (4-(4-nethyl-1, 4-d
aza. cycl oheptyl ) phenyl ) -am no-pyrido[ 2, 3-d] pyri m din-7
- one;
6- (2- Chl or o- 6- quoropheny1ﬂ7§ nmet hoxy- 2- (4- (pi peri di n-
4-yl ) phenyl) - am nopyri do[ 2, 34pyri m di n- 7- one;
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rimdin-7-one;
6- (2- Chl or 0- 6-f | uor opheny1l) - 2- (5- ( pi per azi nocar bony1l) -
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7-one; List B:
8- Cycl opent yl oxy- 2- phenyl am no) - pyri do[ 2, 3-d] pyri m di n
- 7-one;
8- Cycl opent yl oxy- 2- (4- nor phol i nophenyl ) am no) - pyri do[ 2
, 3-d] pyri mdi n-7-one;
8- (1, 1- D net hyl et hoxy) - 2- (4- (4- nethylpiperazino)phenyp
an1noz %ﬁldo 2, 3- dl yr|n1d|n- -
2o§ £ P rophery k%%%&ﬂmm éé?egﬂhmwﬁehwamthﬂaoxy-

pyrRI[2 ﬁﬁip%nﬁndlﬁhp&{el mi di n-7- one;
8- Cycl opént yl oxy- 2- (4- (2- di net hyl anmi noet hoxy) phenyl ) am

i N0)6-B0- Ddcd{lcgo@enﬁ]])ﬁyphemldmmo?& tmyeid-3-ylmethyl)oxy-pyrido[2,3-

exyl oxy- 2-(4- (4- met hyl pi perazi no) phenypar ni no)
d]%%r%ldd%? ng d] pyri m di n- 7- one;
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n-yi,d023 di n e, and .
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3- d] gy 6- [‘31@1'1&05]‘1699@ 2-(428eth PaRRR RS EHeh fR-hmino-8-methoxy-
conposi tion, including a conpound of any one of clains

pyridp 3.[9]Pé(ﬁdlldlnﬁh<me$raceut| cal |y acceptabl e dil uent,
exci t e t
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ot e PichiaspphenE)) S @anethonye ey 8w N (HmethaxyrthbY-
f f
iy PURRBERLG DO AR AR Do AR cORGo 1 5. A BR LT e
a ste- cm-tmmmmeesmmb;@yz (ONABhacthdispph 0¥ ity

PR P R R SRR R S °
\Aher@(z:cﬁlﬂo 6s1ubﬂ>@ﬁa@nw@Bydwo@ﬁinemtyﬁﬁtyfzﬁ(qmm@msmidpuényl)

CH2arCP/ or -ar%lp with R3 being as defined in claim
anjino)-pyridof. Irdimysigniehn-s9is hesi zi ng a conpound of any one

of cd_ai far }
g S S SR L
ammnohpﬁﬁlcw&r@}dwnhmﬂagwa structure represented by
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orﬁ;t ructure represented by formula (V) (V) or any
tautorrerl c or stereoisoneric formthereof, whe
2-(4-(1,3,4-triazol-1-yl)methylphenyl)-amino-6-(2,6- dlchforophenyl) 8 -methoxy-
pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-cyclopropylmethyloxy-2-(5-N-(2-methoxyethyl)-N-
methyl-aminocarbonyl-1-methyl-pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-dichlorophenyl)-2-(5-N-(2-methoxyethyl)-N-methyl-aminocarbonyl-1-
methyl-pyrrol-3-yl)-amino-8-(tetrahydropyran-4-ylmethyl)oxy-pyrido[2,3-d]pyrimidin-
7-one;
2-(4-(2-hydroxyethylamino)methylphenyl)-amino-6-(2,6-dichlorophenyl)-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one;
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R7 is selected from-8(0)mRLl7, with m= 0, 1 or 2,

and -N(R1)-V-R2; 1418 is taken fromthe |ist of -WR4,

-COOH, -COOR17, and -Br; and 1217 is independently

sel ected from-Chral kyl, -CH2-aryl, or -aryl; wth

141, R2, R3, R4, R5, Wand X being as defined in claim

1 or 13; including wherein Xis =0; provided that if

R7 is -N(R1)-V-R2, then 1218 is not -WRA4.
6-(2,6-Dichlorophenyl)-2-(4-(3-(R)-hydroxypyrrolidinomethyl)phenyl)-amino-8-

methoxy-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-(4-(3-(S)-hydroxypyrrolidinomethyl)phenyl)-amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-(3-(3-(S)-hydroxypyrrolidinomethyl)phenyl)-amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-(3-(3-(R)-hydroxypyrrolidinomethyl)phenyl)-amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-(3-(3,3-difluoropyrrolidinomethyl)phenyl)-amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-piperazinophenyl)-amino-pyrido[2,3-
d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-piperazinocarbonyl-1-methyl-pyrrol-3-
yl)-amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-phenylamino-8-(tetrahydropyran-4-ylmethyl)oxy-
pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(4-(1-methylethyl)piperazinophenyl)-
amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-(4-(2-
methoxy)ethyl)piperazinocarbonyl-1-methyl-pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-
7-one;
6-(2,6-Dichlorophenyl)-2-(4-(4-ethylpiperazino)phenyl)-amino-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-(2-fluorophenyl)amino-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one;
2-(4-Bromophenyl)amino-6-(2,6-dichlorophenyl)-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one;
2-(4-Acetylphenyl)amino-6-(2,6-dichlorophenyl)-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-2-(5-N-(2-hydroxyethyl)-N-methyl-aminocarbonyl-
I-methyl-pyrrol-3-yl)-amino-8-methoxy-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-2-(5-N-(2-methoxyethyl)-N-methyl-aminocarbonyl-
I-methyl-pyrrol-3-yl)-amino-8-methoxy-pyrido[2,3-d]pyrimidin-7-one;
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6-(2,6-Dichlorophenyl)-8-(2-methoxyethyl)oxy-2-(4-piperazinophenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-(4-(3,3-difluoropyrrolidinomethyl)phenyl)-amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(5-morpholinocarbonyl-1-methyl-
pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-piperazinophenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-2-(3-chloro-4-piperazinophenyl)-amino-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(4-methylsulfonyl)piperazinophenyl)-
amino-pyrido[2,3-d]pyrimidin-7-one;
2-(4-(1-azacyclobutyl)methylphenyl)-amino-6-(2,6-dichlorophenyl)-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-(tetrahydropyran-4-ylmethyl)oxy-2-(4-
piperazinophenyl)-amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-(4-(1-
methylethyl)piperazino)phenyl)-amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(4-propylpiperazino)phenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-(2-methoxyethyl)oxy-2-(4-(4-(1-
methylethyl)piperazino)phenyl)-amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-(tetrahydropyran-4-ylmethyl)oxy-2-(4-(4-(1-
methylethyl)piperazino)phenyl)-amino-pyrido[2,3-d]pyrimidin-7-one;
2-(4-(4-propylpiperazino)phenyl)-amino-6-(2,6-dichlorophenyl)-8-(2-
methoxyethyl)oxy-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(5-piperazinocarbonyl-1-methyl-
pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one;
2-(4-(methoximino)methylphenyl)-amino-6-(2,6-dichlorophenyl)-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-(hydroximino)methylphenyl)-amino-6-(2,6-dichlorophenyl)-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one;
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6-(2-Chloro-6-fluorophenyl)-2-(3-fluoro-4-piperazinophenyl)-amino-8-methoxy-
pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-(3-(S)-1-methyl-pyrrolidin-3-yl)methoxy-2-(4-
morpholinophenyl)-amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(3-cyano-4-piperazinophenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(3-methoxy-4-piperazinophenyl)-
amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-(tetrahydropyran-4-ylmethyl)oxy-2-(3-methoxy-
4-piperazinophenyl)-amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-(2-methoxyethyl)oxy-2-(4-piperazinophenyl)-
amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-(4-propylpiperazino)phenyl)-
amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(3-hydroxymethyl-4-
piperazinophenyl)-amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-(3-hydroxyphenyl)-amino-8-methoxy-pyrido[2,3-
d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(5-N-(2-(pyridin-3-
ylcarbonyloxy)ethyl-N-methyl-aminocarbonyl-1-methyl-pyrrol-3-yl)-amino-pyrido[2,3-
d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-methoxy-2-(4-(4-methyl-1,4-diazacycloheptyl)phenyl-
)-amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-(piperidin-4-yl)phenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-8-methoxy-2-(4-(4-
methylsulfonylpiperazino)phenyl)-amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2-Chloro-6-fluorophenyl)-2-(5-(piperazinocarbonyl)-1-methyl-pyrrol-3-yl)-
amino-8-(tetrahydropyran-4-ylmethyl)oxy -pyrido[2,3-d]pyrimidin-7-one;
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6-(2,6-Dichlorophenyl)-8-methoxy-2-(3-methoxy-4-piperazino-phenyl)-amino-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-(2-(2-aminoethoxy)ethoxyphenyl)-amino-6-(2,6-dichlorophenyl)-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-2-(3-hydroxymethyl-4-piperazino-phenyl)-amino-8-
methoxy-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-(2-(S)-2,3-dihydroxypropyl)oxy-2-(4-
morpholinophenyl)amino-pyrido[2,3-d]pyrimidin-7-one;
6-(2,6-Dichlorophenyl)-8-methoxy-2-(5-(4-methylpiperazino)carbonyl-1-methyl-
pyrrol-3-yl)-amino-pyrido[2,3-d]pyrimidin-7-one; and
2-Amino-6-(2,6-dichlorophenyl)-8-(pyrid-3-yl)methoxy-pyrido[2,3-d]pyrimidin-
7-one;
List B:
8-Cyclopentyloxy-2-phenylamino)-pyrido[2,3-d]pyrimidin-7-one;
8-Cyclopentyloxy-2-(4-morpholinophenyl)amino)-pyrido[2,3-d]pyrimidin-7-one;
8-(1,1-Dimethylethoxy)-2-(4-(4-methylpiperazino)phenyl)amino)-pyrido[2,3-
d]pyrimidin-7-one;
8-Cyclopentyloxy-2-(4-(4-methylpiperazino)phenyl)amino)-pyrido[2,3-
d]pyrimidin-7-one;
8-Cyclopentyloxy-2-(4-(2-dimethylaminoethoxy)phenyl)amino)-pyrido[2,3-
d]pyrimidin-7-one;
8-Cyclohexyloxy-2-(4-(4-methylpiperazino)phenyl)amino)-pyrido[2,3-
d]pyrimidin-7-one;
8-Cyclohexyloxy-2-(4-(2-dimethylaminoethoxy)phenyl)amino)-pyrido[2,3-
d]pyrimidin-7-one; and

8-Cyclopentyloxy-2-(4-piperazinophenyl)amino-pyrido[2,3-d]pyrimidin-7-one.

20. A pharmaceutical composition, including a compound of any one of claims 1 to

19 and a pharmaceutically acceptable diluent, excipient or carrier.

21. The pharmaceutical composition of claim 20: (a) comprising a therapeutically

effective amount of said compound; (b)
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for the treatment of an individual in need thereof; including wherein said individual is a
human; or (c) for the treatment of cancer.

22. Use of a compound of any one of claims 1 to 19, for the preparation of a
medicament for the treatment of cancer.

23. A method of synthesizing a compound of any one of claims 1 to 19, comprising
the step of reacting a compound having a structure represented by formula (IT) with a

compound having a structure represented by formula (III),
3

R
N~ (@] O O
| t 17
— Bu-0O _R
R”—SJ\N cl 'NMO
(In (11D

wherein R'” is independently selected from —C_s—alkyl, -CH,-aryl, or —aryl, with
R’ being as defined in claim 1.

24. A method of synthesizing a compound of any one of claims 1 to 19, comprising

the step of reacting a compound having a structure represented by formula (II) with a
compound having a structure represented by formula (IV).

0O
Iv)

with R*and R’ being as defined in claim 1.

25. A compound having a structure represented by formula (V)
R3
18
NT XYY X R

V)
or any tautomeric or stereoisomeric form thereof, wherein
R is selected from —S(O)m—R”, withm =0, 1 or 2, and —N(Rl)—V—Rz;
R'® is taken from the list of —W—R4, -COOH, —COOR”, and —Br; and
R is independently selected from —C;_¢—alkyl, -CH,-aryl, or —ary];
with R, Rz, R3, R*, RS, W and X being as defined in claim 1 or 13;
including wherein X is =0O;
provided that if R’is —N(Rl)—V—Rz, then R'® is not ~-W-R*.
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