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RELATED APPLI CATI ONS This application clains the benefit under 35 U S. C
119(e) to provisional 5 applications U S. Serial No. 60/722,796 filed on
Sept enber 30, 2005, and U.S. Serial No. 60/836,886 filed on August 9, 2006,
each of which is incorporated herein by reference inits entirety. FIELD OF
THE | NVENTI ON The present invention relates to new
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si gnal i ng nmol écul es criti cal rnvolved in cell "gro differentiation, and
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conserv the four, 5 P am menbers. ATP bi ndi ng an ydrol ysi s
pl ay a5 es b AR roliferafive. B » PGNPV asHl e PRt e TR S/5tEph e
occupancy Qfischdae ATP binding site by the ansanycin antibiotics geldananycin
(GV and herbinycin A (HA), as well as the structurally unrelated fungal
metabolite radicicol, inhibits the intrinsic ATPase activity of HSP90 and

bl ocks the ATP/ ADP-regul at RAGKSROUNDHE THE BVENIION ycl es bet ween HSP90

Heat shock or stress dramatically increases cellular production of several classes of

highly conserved chaperone proteins, commonly known as heat-shock proteins (HSPs).
20  These chaperones, including the members of the HSP60, HSP70, and HSP9( families, are

ATP-dependent molecules that facilitate/ensure proper client protein (e.g. protein that

requires interaction with the chaperones for its activity and stability) folding, prevent non-

specific aggregations, and maintain active protein conformations.

The HSP90 family, comprised of HSP90 a and B, Grp94 and TRAP-1, represents
25  one of the most abundant cellular proteins, accounting for 1-2% of total proteinin a |
mammalian cell under normal conditions. HSP90 is unique among cellular chaperones in
that it is not required for general co-translational protein folding but is instead dedicated to a
unique set of cellular proteins, many of which are key signaling molecules critically



10 and client proteins. Consequently, ATP-conpetitive HSP90 inhibitors

I nduce destabilization and eventual ubiquitin--dependent degradation of
client proteins. HSP90 has generated trenmendous interest as a novel
anti-cancer target followng the realization that many of its clients are
bona fide oncoproteins that are frequently overexpressed, nutated, or
constitutively active in tunor cells. These include well known 15 and
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ATP- compor e Rdiih R et phiop e et e o G aBT Y on of mul ¢ pl e
oncoproteins and_ cause concurrent inhibition of varjious oncogeni ¢ i gnal i ng
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mul ti step oncogenesi s ‘an K _the Six hallnmarks” of "cancer.
Dependi ng ®erexptessedamutated: encopstitutivgiyostivein thinpoeadls cFtfeseinkiede weld knewn gr owt h

arrest,. diff.er j L0 opt ot s of r.cell i, Vit nd in
o vos s, e aRlenBh bRy Bhe BRRR S 35 Bt ThlosiiE lirecs PRER Akl bl 'S

mul ti p: e tgrmathf ﬁampﬁ&cqgoxeﬁ(ﬁm,m‘[ét aafl imgnmgkmgﬁmmm ﬁmmrrmpioolmifel{g. i ack
accunmul ation o mut at rot,ei ns an e ular sires e.Jg. pH an acC
of nutri e@g%w@/wﬁms@%lﬁnws@ﬁ%dﬁﬁéb %%ﬁi%wﬁnéamg%% &%ﬁt‘é’ with
poor prog@%},%hj&deﬁ%ﬁ otEﬁE'FE‘Jr-AtFEQ@FL@IEAEKMcéu%{r&e Rigaitoys @ds4 hae to hostile

m croenvironnents and are capable of acquiring drug resistance, in part due

to their i©GRE6pimanspeiption factonsiestivigen and andebgsh zeveplorsthiR andiAR\PEBer , nost

forms Qf cancer, ar yaeni ¢ and har bor tiple signaling. ab I,ons.
1500 Tlny BASag By S Rd e HaRomnin My o s R
cancer cel {{SPI(OclicBEFBRMsFRRHbALIy el 168 oeite kiR ‘ARIBARAbT o6@c?, whig | appi ng
signaling to efficiently develop resistance to_a specific drug_treatnent.

Consequentipgiuds Grittrxemptes of roleypurdiIRPOCHiari nroteins fryparenthesis) 1) self-sufficiency
in growth signals (ErbB2, Raf-1), 2) insensitivity to growth suppression signals (Plk, Myt1),
3) evasion of apoptosis (Akt, RIP), 4) acquisition of limitless replicative potential (h'TERT),
25  3) sustained angiogenesis (HIF-1c, FAK) and 6} invasion and metastasis (Met). The

agsociation with HSP90 ensures that these otherwise unstable oncoproteins function
properly in multiple signaling pathways that are essential in maintaining the unregulated
growth and the malignant phenotypes of tumors.

Tnactivation of HSP90 by an ATP-competitive inhibitor will induce simultaneous
30  depletion of multiple oncoproteing and cause concurrent inhibition of various oncogenic

signaling pathways. Therefore, by disrupting the function of a single molecular entity
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di srupting a w de range of oncogenic pathways nmay prove to be a very
effective approach to 15 conbat a variety of hard-to-treat tunor 20"23 The
cancers include, for exanple, breast cancers, ovarian2, prostate3, chronic
nyel ogenous | eukem a (CM.)4, nel anonas, gastrointestinal stromal tunors

(A STS)6, master cell |eukem a7, testicular tunor, acute nyel ogenous

| eukem as' 9, gastric tunorl10, |ungs", head and neckl12, gli obl ast oma33,
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al so knowhag eeen spweionorelgts with peer pfogoosien treast cawbsck  proteins (e. g.
HSP70), which may of fer neuroprotection and cardi oprotecti on agai nst
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2-am no- 7, 8-di hydr o- 6H pyri do[ 4, 3- [pyrl m di n-5-one conpounds, tautoners,

and st er edISTofhsray besdey chmpensat oftbevary murchiperydhat alewhtestameganeer 845 r odr ugs
t hereof ar | . - . N- = dj - : :

pyr1 ol 4- T30 bRty dedSnd oA Mechardle b SUEH BB sipaling o efficienty deyelop | o
and pr odr uesstanae & Hpeeificidnly tiatroers. Eomkequentlysiehibition pf Hsplit byngnowtdntly ar
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2- am N§- 7 c8mBhtanareyDthmatib dRbusnd’BY Theticrs nchiiR, fof exfil dscagave t he
formula (1): Ra O NNNR H2NN Rb 10 (1) or a stereol somer, tautoner,
phar maceutcRREET | Yvagiar ¢ prosigtes, chpanic myploganews lgukamie (@YL), mglsgeman R i s

sel ect ed fgﬁ%ﬂt@k@inﬂrs@dﬂlﬂfﬁ%@(ﬁ@@s}quaster cell leukemia’, testicular tumor’, acute

myelogenous Jeukemia®”’, gastric tummor'®, hmg“, head and neck'?, glioblastoma’ R colon’®,
18,19

thyroid"®, stomach, liver, multiple myeloma'®, renal'’, and lymphoma

20 In addition to cancers, Hsp%0 inhibitors may also have the potential to treat non-

' oncological indications where diseased cells show increased expression and usage of
HSP90. These include, but are not limited to viral diseases mediated by hepatitis B virus
(HBYV), hepatitis C virus (HCV) and herpes simplex virus type 1 (HSV-1) as well as
autoimmune diseases including those mediated by persistent lymphocyte activation. In ail

25  these cases, elevated Hsp90 activity either facilitates virus assembly and replication or is
required for aberrant signaling transduction in inappropriately activated lymphocyte.
Furthermore, HSP9( inhibitors are also known to induce upregulation of other heat shock
proteins (e.g. HSP70), which may offer neuroprotection and cardioprotection against
ischemic injury as well as damages caused by protein-aggregation. Therefore, HSP90

30  inhibifors offer therapeutic potential in freatment of central nervous system (CNS) disorders

and cardiovascular diseases.
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15 (1) hydrogen, (2) halogen, (3) hydroxyl, (4) C-C6 al koxy, (5) thiol,
20 (6) A-C6 alkylthiol, (7) substituted or unsubstituted CI-C6 allcyl, (8)
am no or substituted am no, (9) substituted or unsubstituted aryl, (10)
substituted or unsubstituted heteroaryl, and 25 (11) substituted or
unsubstituted heterocyclyl; R is selected fromthe group consisting of (1)
hydr ogen, -4 (2) substituted or unsubstituted Ct-C6 al kyl, (3) substituted
or unsubstituted C2-C6 al kegMMirmmNunsubsti tuted C2-C6
allcynyl, (5) substituted or unsubstituted C3-Cr cycloal kyl, 5 (6)
substituted or gsu Ly e 2 Wino-7.4-4 RSt Lk or
unsubsti tuted alﬁyﬁ, &?gﬁ tog&}% tr%ﬂ%ﬁgﬁaﬁgﬁstl ?Jt’egﬁlﬁgdgﬁr{o wo?&i’%nd (9)
subst i t ut ellppimidivsHop¢ carmpontdd) étutommary, @hy btereoibmess, ad| the pledmbceativallse gr oup

i sti f bst,i t ut.ed ti d.C3:C7.cyel oal kyl, (2)
Subst 1 ¢ ut oA b Rt eats R foed e pEi gy ding P emife] Yie Bl ot or |
unsubstsi tlﬁg@ﬂofﬂ;yﬁ]p i _mmicbmb@ﬂ;de,rphwm?%idamtﬂ taklk 841024nd prodags (5)

W

substituted or unsubstituted beterocyclyl; h the proviso that when Re

i s amino, arnBEAPRYinbibiterrandmesyseful in tgaipg cqlivdas proliferativg, psslyavieiswyne, or
4- hal O'phe&ﬁjo‘faké‘hlﬁ%& tra?‘ﬁ%}.@&s’sagtgﬁ dLe3ent i nvention provides nethods for
celTular "p

treating a rol'rterative diseases 1n a human or animal subject in

need of such tr rj.si . i 0y A i j.ect _an anount
of 2 conpound. dF SOPALRARERL b pidhipS TR Jhrb SRt OOy o, BT,
prol i f er atdonmpouutisthaee diedpaadla (I):n anot her aspect, the present invention

provi des nmethods for treating cellular proliferative diseases in a human or
ani mal subject in need of such treatﬁant, cerrp_ri si ng '

R

)l\ F b

o N N R
)

or a stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof,
wherein '
R*is selected from the group consisting of
15 (1)  hydrogen,
(2  halogen,
(3)  hydroxyl,
(4)  C-Cyalkoxy,
(5)  thiol,
20 6y  Ci-Cs alkylthiol,
(7)  substituted or unsubstituted Cy-Cg alkyl,
&) amino or substituted amino,
9 substituted or unsubstituted aryl,
(10)  substituted or unsubstituted heteroaryl, and
25 (11}  substituted or unsubstituted heterocyelyl;
R is selected from the group consisting of

(1)  hydrogen,
4



adm nistering to said subject an anount of a conpound of formula (1)
effective to reduce or prevent cellular proliferation in the subject in
conbination with at | east one additional agent 25 for the treatnent of
cancer. In other aspects, the present invention provides therapeutic
conpositions, conprising at |east one conpound of fornula (1) in
conbination with one or nore additional agents for the treatnent of cancer,
as are comonly enplsyedqiys; E%MB ] enbodi ment, provided are
conmpounds, conposi tik%ns, gr%‘éﬁ%g?ﬁo S ?tg)@g&gé qﬁra(eﬂgtf’l ng a condition by

modul ating HSP90 aci3yvi tyubsﬁmteﬁmmmﬁeaczidwmmi tionis a -5 cellular
proliferative, viral, autoimune, cardiovascular, or central nervous system
di sease. In one ent®di neubstitupedov nosdbstitned Corfyaligay], conpositions, and

nmet hods for treating cancers such as, for exanple, |ung and bronchus;
prostate; testicul acﬁls)t unsibstityied 2 pnsubgtitiied £a:C7 eloalyhnd rectum t hyr oi d:

stomach; liver and iatrah tic bile.duct: Kigdne d .5 renal; pelvis;

uri nar? bl adder; ut eV nes@:’gﬁwﬂeg;orWﬁqwléteﬂgﬁ#ﬁyx%%?%l’ nul tiple nyel ong;
esophagus; acute nyehrogepaus L e hc nyel ogenous | eukem a;

| ynphocytic |eukem'a; | %"E%ﬁﬁg%%n?ﬁg?tgé?gﬂ)&em a; master cell |eukem a,
brain; oral cavity #)d pitatitared;or hasupstitntet heteroarybcaid gl i obl ast oma; snal |

i ntestine; gastrointgstinal .stromal tunor: G STs); gastric tunor;

non- hodgki n | ynphom&’ rref'gjﬁ ?fiffioéﬁﬁs@ﬁtﬁ}qﬁage%’i?%%%adenom. 10 I'n one

enbodi ment, pr @PijgedeciiS GO tHe né itions, and nethods for treating

a viral disease. Such diseases include, for exanple, viral diseases nedi ated
by hdfatitis B virdb (HBwstituedpaupsubstitated Cavfsy qyFloskyl.or  her pes si npl ex

Composi &1 ons, and mPhodsHRERERE IRy R RO RAIERt sease. | n some
aspects, the autoi ne diizg dr%n%%&ﬁfe&grﬁy 15 persistent |ynphocyte
Ided are-c

activation. In one odi nent, prov onpounds, conpositions, and
met hods for treatid a sdstiuedasousubstitoed betatoagll, andr vous syst em di sease.

The invention furtheg provides conpositions, kits.. methods of use, and

nmet hods of manuf acﬁt’re é%t@iqdé’fgjgs@mwaﬁ@cﬁcﬁ‘?@r nmedi ates as described in

the detail ed deafy MRlpr®Asdthat dBed RE 1§ AMRO! oA R°BELM piRAyDESORIIhEAFY 40 one

aspect of the present invention, new 2-am no-7, 8-di hydro- 6H pyri dof 4, 3-

d] pyri r ni dilfpxs-pbeeylcesiealerakenytt er eoi soners, and tautomers, and the

pharmaceutically acceptable salts and prodrugs thereof are provided. The

2- am no- 7, 8- di Hy anashe@tasst, therpresshtingendipp pravides metheds fie tsatingoigtler

ah iggsal-t s and
ea

. . . . . .
ot odr ugs. THEREBRVESAREE il bl sBRLHARLYS P iarRERRIBRIRe 0
cel lul ar pidaliniftering iowaid subjeed an addeiudd sfmdmpoast ¢fi formds () affecive e thoealr

nervous
20  prevent cellular proliferation in the subject.

In another aspect, the present invention provides methods for treating cellular
proliferative diseases in a human or animal subject in need of such treatment, comprising
administering to said subject an amount of a compound of formula (T) effective to reduce or
prevent céllular proliferation in the subject in combination with at least one additional agent

25  for the treatment of cancer.

In other aspects, the present invention provides therapeutic compositions,
comprising at least one compound of formula (I) in combination with one or more

additional agents for the treatment of cancer, as are commmonly employed in cancer therapy.

In one embodiment, provided are compounds, compositions, and methods for

30 treating a condition by modulating HSP90) activity. In some aspects, the condition is a
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system di seases. |In one enbodi nent, the

2-am no- 7, 8-di hydro- 6H pyri do[ 4, 3-d] pyri m di n-5-one 30 conpounds of the

i nvention have the fornula (1): -6 Rae 0 N N HZNN Rb (1) or a

st ereoi sonmer, tautoner, pharmaceutically acceptable salt, or prodrug
thereof, wherein 5 R8 is selected fromthe group consisting of (1)

hydr ogen, (2) halogen, (3) hydroxyl, (4) Cl1-C6 al koxy, 10 (5) thiol, (6)
Cl- 08 21 kb rotfebl B U4l i, ARSI Rl R Mo e, 21 0
or substituted am no, (9) EIs'}’ubstlttyjat%e’ or unsu ’;%rit%teg a?ﬁéﬁ’ 15 610e
substituted or b ry. u&:r]]zjak" |

unsubsti t ut ed hlg@?g@l%g%e;ﬁep%%%@ggl%@gw’r%mt %’%g%%%hg%ﬁg? %’I[I:I ng of (1)
hydr ogen, {@}ing vhrseistsuttess, for exarsplbdtng ardddorChuChrostakey kestic@r taBpr; Smdast; i t ut ed

bstituted C2-C6. alk . (4) sybstituted bstituted C2-C6
2l gyl + - ESPeEt S0 A BaR el Sbmet Dieredd ErrRoaib Bk gres My &0
subst i tait efnflf pdlis R filaiy Blh@dbr,GReriad conpab;Qadring Ritvix; oba; nﬁuﬂﬁﬁleiﬂxﬂrﬂlcﬁﬂa;m

unsubstituted aryl,. 2 8) substitut ed or unsubstituted heteroaryl, and
(9) subst i tsgplagugac ens denkpmiag elgegie mprelogemys lepkemias Brmshoeytism t he

0 0UP oot Tleikeril® 1Phpndmd By M Rl olals il SftBIA e ofafcdchy B! 021 V1

pharynx; larynx; head; neck; glioblastoma; small intestine; gastrointestinal stromal tumors

(GISTs); gastric tumor; non-hodgkin lymphoma; melanoma; and villous colon adenoma.

10 In one ersbodiment, provided are compounds, compositions, and methods for
treating a viral disease. Such diseases include, for example, viral diseases mediated by
hepatitis B virus (HBV), hepatitis C virus (HCV), or herpes simplex virus type 1 (HSV-1).

In one embodiment, provided are compounds, compositions, and methods for
treating an autoimmune disease. In some aspects, the autoimmune disease is mediated by

15 pérsistent lymphocyte activation.

In one embodiment, provided are compounds, compositions, and methods for

treating a cardiovascular or central nervous system disease.

The invention further provides compositions, kits, methods of use, and methods of
manufacture and related synthetic intermediates as described in the detailed description of

20  the invention.

DETAILED DESCRIPTION

In one aspect of the present invention, new 2-amino-7,8-dihydro-6H-pyrido{4,3-
d]pyrimidin-5-one compounds, stereoisomers, and tautomers, and the pharmaceutically
acceptable salts and prodrugs thereof are provided. The 2-amino-7,8-dihydro-6H-

25  pyrido[4,3-d}pyrimidin-5-one compounds, stereoisomers, and tautomers, and the
pharmaceutically acceptable salts and prodrugs thereof are HSP90 inhibitors and are useful
in the treating cellular proliferative, viral, autoimmune, cardiovascular and central nervous

system diseases.

In one embodiment, the 2-amino-7,8-dihydro-6H-pyrido[4,3-d]pyrimidin-5-one
30 compounds of the invention have the formula (I):
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(3) substituted or unsubstituted aryl, (4) substituted or unsubstituted
heteroaryl, and 5 (5) substituted or unsubstituted heterocyclyl; and with
the proviso that when Ra is am no, then kb is not phenyl, 4-alkyl-phenyl, 4-
al koxy- phenyl, or 4-hal o-phenyl O her enbodi ments provide a conpound havi ng
formula (la) Ra OR NN. HZNW Ro 10 (la) or a tautoner,

phar maceutical ly acceptable salt, or prodrug thereof, wherein R, Ra, and Rb
are as previously defined for formulag(l) d with the proviso that when Re
is amno, then Rb is not phenyl, 4- 4- al koxy- phenyl, or

4- hal o- phenyl . In sonme enbodi nents o npounds of forrmula (I) or (la),
R is hydrogen. 15 In other enbodi is subBtituted or unsubstituted
Cl -C6 alkyl. In sonme enbodi mrent " Ra Ct-CoNil kyl or halo Ct-C6 alkyl. In
some such enbodinents, Ra is nmethyl. odinments, Rb is aryl or
heteroaryl. In some such enbodi nefit s, sej ected fromthe group

consi sting of phenyl, pyri dﬁll 1 , ra 'ﬂsl , indolyl, 20

t hi azolyl, and thienyl, eac 28# whi ch' can be substi‘tuted or unsubstituted.
In sone aspects, the invention provi de@ conpounds wherein the
aforementioned Rb groups are substituted wth substituted or unsubstituted
aryl, or subst idratseaecisomursteinsinet, phathateatieallyeacydptablasalt; tiegrodrag fieedof, t he Rb
groups are Igub.stituted with halo. In still other aspects the Rb groups are
substitut e™#F®h fluoro. In still other aspects, the Rb groups are

substitaut ed W tHP ;3kdddted Bom iR S8hkddnsis@lgdtxy, and hal oal koxy. In sone
aspects, the Ro groups are substituted wth nethyL In other aspects, the Rb
groups are substitut(éd wihydrogen,hoxy. -8 In other enbodinents, Rb is sel ected
fromthe group consi(ﬁji nqm_gjf iubsti tuted aryl, substituted heterocyclyl,
substituted heteroaryl, - su St ut ed C3-C7 cycl oal kyl, and substituted C5-C7
cycl oal kenyl , wher ei(B) sailgdaxyl,, heterocyclyl, heteroaryl, C3-C7

cycl oal kyl, and C5-C7 cycloal kenyl is selected fromthe group consisting of
pyrrolyl, 5 phenyl, B | dJ-f/'r 6 zinyl, pyrimdinyl, pyridazinyl, pyrazolyl,
imdazg yl, triazolyk)y imdplyl, oxadiazole, thiadiazole, furanyl,

qui nol i nyl, isoquinolinyl, i'soxazolyl, oxazolyl, thiazolyl, norpholino,

pi peri dinyl, pyrrol i@ nylG-G4nlledthiol, cycl ohexyl, cyclopentyl, cycl ohexenyl,

and cycl opent enyl . I(Q) sorgﬁb&%g&éﬁmsﬁmm@‘d%lgggml?ned groups are
t)) amino or substituted amino,
(9)  substituted or unsubstituted aryl,
15 (10)  substituted or unsubstituted heteroaryl, and
(11)  substituted or unsubstituted heterocyclyl;

R is selected from the group consisting of
(1)  hydrogen,
(2)  substituted or unsubstituted C1-Cq alkyl,
20 (3)  substituted or unsubstituted C;-Cg alkenyl,
(4)  substituted or unsubstituted C,-Cg alkymyl,
(5)  substituted or unsubstituted C;-C cycloalkyl,
(6)  substituted or unsubstituted Cs-C; cycloalkenyl,

(7)  substituted or unsubstituted aryl,
25 (8)  substituted or unsubstituted hetercaryi, and
(9)  substituted or unsubstituted heterocyely!;
R is selected from the group consisting of
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substituted with one to two substituents selected fromthe group consisting
of hal o, al koxy, 10 al kyl, am no, al kyl am no, hal oal kyl, and hal oal koxy. In
sonme enbodi nents, R is selected fromthe group consisting of hydrogen,
unsubstituted al kyl, and substituted al kyl. In sone such enbodinents, Ris
selected from the group consisting of nethyl, ethyl, allyl, 3-nethyl-butyl,
and isobutyl. In other enbodinents, Ris selected fromthe group consisting
of hydrogen, benzyl (1)l- ( 4utkGeiw! SreuypRRUE GGy dycloaRishy| , 3- ami nopropyl, and
2=nmet hyl - 2- nor phol i nopropyl. In still other enbodinent, R is hydrogen. In
anot her enbodi nent, (Zhe BHM&msmm&d@S%thaMﬁﬂ,S d] pyri m di n- 5- one
conpounds havetheforrmla : RAe 0 NN HNN /M I YO[Z]nY 20 (I1)
or a stereoisomner, t%ljto Fabs %rma@awtemw, accept able salt, or prodrug

t hereof, wherein n| | romthe group consi sting
of -9 (1) hydrogen. (2) %m}%ggie%ﬂs%wﬁcg%?oxy Land o o6 al koxy, 5 (5)
thiol, 6) Cl-C6 al I(y]thlsm&snn(t@orsmmmmmﬂéﬂtcm"cycmlsahdﬂitut ed Cl-C6 al kyl,

(8) am no or substituted Q) subs bed or ryl, 10
(10) substitut e”&‘ﬁ’o 3‘%‘?@?@3{ léﬁﬂtp Pé‘ﬁ%éﬁ?ﬁf‘glfgd or
unsubsti tuamy%ww@y@hg[b, hetyfierein R | s sel ected from the group consisting
of (1) hydrogen 5 substltut ed or unsubstituted Cl1-C6 al kyl, 15 (3)

substituted or @h@lﬂ?&m%ﬂp@ﬂ% cempemg having formula (Ta)
R? O

)\/

10 (Ia)
or a tautomer, pharmaceutically acceptable salt, or prodrug thereof, wherein R, R®,

Rb

and R® are as previously defined for formula (I) and with the proviso that when R* is amino,
' then R is not phenyl, 4-alkyl-phenyl, 4-alkoxy-phenyl, or 4-halo-phenyl.

In some embodiments of the compounds of formula (I) or (Ia), R" is hydrogen.

15 In other embodiments, R" is substituted or unsubstituted C{-Cg alkyl.

In some embodiments, R* is C)-Cg aikyl or halo Cy-Cg alkyl. In some such

embodiments, R® is methyl.

In some embodiments, R® is aryl or heteroaryl. In some such embodiments, R® is
selected from the group consisting of phenyl, pyridyl, pyrimidinyl, pyrazinyl, indolyl,
20  thiazolyl, and thienyl, each of which can be substituted or unsubstituted. In some aspects,
- the invention provides compounds wherein the aforementioned R® groups are substituted
with substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl. In other
aspects the R® groups are substituted with halo. In still other aspects the R® groups are
substituted with fluoro. In still other aspects, the R® groups are substituted with alkyl,
25  haloalkyl, alkoxy, and haloalkoxy. In some aspects, the R® groups are substituted with
methyl. In other aspects, the R groups are substituted with methoxy.
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(4) substituted or unsubstituted C2-C6 al kynyl, (5) substituted or
unsubstituted C3-C7 cycloal kyl, (6) substituted or unsubstituted C5-C7
cycl oal kenyl, (7) substituted or unsubstituted aryl, 20 (8) substituted or
unsubstituted heteroaryl, and (9) substituted or unsubstituted

bet erocyclyl, wherein when nis 1, Xis C, Y is at each position

i ndependently selected fromCQ and N, and Z is selected fromCR2 and N

Wi th the provi 98 otRpbmB&iinehS, R 3 klctted At the grélipUeBsisttipeofidubstififledylvher ei n
when nis 0, Xis Cor N Y is at each position independently selected from

CQ, N, Ncmbstuted hetercyglylhsubaiituied Soteraralpabstivgedos-Crchialpalylandnd v gr oups
N and . th 1 Y gr, i,s. S L _wher ei [ t h
posi ti on | HHIEHEREbat Y SeRkERb SR PR D b B AEERRE -l 1) *hydr agen.
30 (2) hal ; t jt =08 . 110 (4
subst t ot cqoirioh S ESRE Y HhEENBls JRRHRBbh! ) uglaiae Boymait© (4
bstsi t Fykaeiiyl, pyrifafling Uneidhdi i ' : -C7
ES(S::JOZIS: r;/JIIS}ﬁﬂyIZ % $llfbsti 'gu'%_’gd or uﬂ%ubs%?@g%cg?%?j%}%ﬁ%%ﬁs, 5 (8)

subst i t ut eddelyl, oxadiazele; thindingolgy faranyl, qyinelinydsiseqpinedingls isgrazalyd oxazeldd

het | .1 stit . J [ 11

cubst i cut oY eRETD hGRL ASHIBL SE cPRUESE Hkler) 1) o)
R e S S s O S ¢ o
- 13, OF o= I : --CN, .an - s in is a
each posi tﬁ“@f’PWtﬁ_@I&Bé‘r?&%mW %‘BMGWW%&%%%‘BCBWSP?%Q&&%E (1)
hydr oggn, 41%)1’Mgtdlﬁ}qiﬁgoqmdmém%gihmﬁ]ﬁgxﬁl-06 al kyl, (4) substituted or
unsubstituted C2-C6 al kenyl, (5) substitut'ed or unsubstituted C2-C6

al kynyl,  (6) SHRShHE bhbESnREs U0 fURRbE WoRHhE Brop o6k ing ok ) drogen,
unsubstituted alkyl, and substituted alkyl. In some such embodiments, R is selected from
the group consisting of methyl, ethyl, allyl, 3-methyl-butyl, and isobutyl. In ather

embodiments, R is selected from the group consisting of hydrogen, benzyl, 1-(4-
15  methoxyphenylethyl, methyl, 3-aminopropyl, and 2-methyl-2-morpholinopropyl. In still
other embodiment, R is hydrogen.
In another embodiment, the 2-amino-7,8-dihydro-6H-pyrido[4,3-d]pyrimidin-5-one

compounds have the formula (ID):

R& O

\Y/
20 {n
or a stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof,
wherein
nisQorl,

wherein R is selected from the group consisting of
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20 (7) substituted or unsubstituted C5-C7 cycl oal kenyl, (8) substituted or
unsubstituted aryl, (9) substituted or unsubstituted heteroaryl, and (10)
substituted or unsubstituted heterocyclyl; wherein R2 is selected fromthe
group consisting of 25 (1) hydrogen, (2) hal ogen, (3) substituted or
unsubstituted d-C3 alkyl, and (4) -OR, -SR3, or N13R3; wherein R3 is at
each position independently selected fromthe group consisting of 30 (1)
hydr ogen, (2) substi(%gt e;ﬂ 8k #’nsubsti tuted C1-C6 al kyl, -11 (3) substituted
or unsubstituted C2- A ;  (4) substituted or unsubstituted C2-C6

al kynyl, (5) subst i@t etiaddogenyinsubstituted C3-C7 cycl oal kyl, (6)
substituted or unsula titg{t‘ﬁd Cr‘5 C7 cycl oal kenyl, 5 (7) substituted or
unsubstituted aryl, ?)8) Y8 ut ed or unsubstituted heteroaryl, and (9)
substituted or unsulpsyit @€y atk@kgrocyclyl, with the proviso that when R is
amno, then X, Y, Z, _and n together do not forma phenyl, 4-alkyl-phenyl,
4- al ko>§y-pheny|, or (3 haIﬁBOIphenyI group. 10 In other enbodinents, the

2- am no- 7, 8- di hydr o PYH. i )pyrimdin-5-one conpounds have the
formula (l1la): Ra O(WN‘EQLC%%W i~~ Y-OY [ZIn (Ila) or a tautoner,
phar maceuti cal | y ac{&pt alshtetititddtor ungubptitodd (3-Cadkdpf , wherein R, R X Y,
Z, 15 and n are previously defined for formula (I1) and with the proviso
that when R is am f®), t Benoxr sybstitedaming, t oget her do not form a phenyl,

4- al kyl - phenyl, 4- a!(goxy'S@}?@eﬂ’orﬁ,mﬁé}ﬂﬁﬁ}‘a' henyl group. In sone

enbodi nents when u I's’ 0, €nt to Xis not 0. In sone
enbodilfent s of the ¢bipousnisttuedd dransabbtitufett htemarylldud), R is hydrogen. 20
I n ot her enbodi nent ?1 1)W is&sg%%%tgr%géu%gﬁh%ed%Qtscyoté%liylt; uted C1-C6 al kyl .
wherein R is selected from the group consisting of
(1)  hydrogen,
(2)  substituted or unsubstituted C-Cg alkyl,
15 - (3)  substituted or unsubstituted C5-Cy4 alkenyl,

(4) substituted or unsubstituted C,-Cg alkynyl,

(5)  substituted or unsubstituted C4-C; cycloalkyl,

6) substituted or unsubstituted C5-C cycloalkenyl,

(7)  substituted or unsubstituted aryl, _
20 (8)  substituted or unsubstituted heteroaryl, and
)] substituted or unsubstituted heterocyclyl,
wherein when nis 1, X is C, Y is at each position independently selected from CQ'
and N, and Z is selected from CR® and N with the proviso that no more than 3 Y and Z
groups are N, and
25 wherein when nis 0, X is Cor N, Y is at each positiqn independently selected from
CQ!, N, NQ?, O, and S with the proviso that no more than 4 X and Y groups are N and NQ?
and no more than 1 Y grdup is S or O;
wherein Q' is at each position independently selected from the group consisting of
(1)  hydrogen,
30 (2) halogen,
(3)  substituted or unsubstituted C;-Cg alkyl,
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In sonme enbodi nents, R is Cl-C6 alkyl or halo O -C6 alkyl. In some such
enbodi nents, R is nmethyl. For the conmpounds of, formula (1), (la), (11), or
(I'ra), representative substituted al kyl -12 groups include arylalkyl,

het er oaryl al kyl , cycl oal kyl al kyl, heterocyclyl al kyl, am noal kyl,

al kyl am noal kyl , di al kyl am noal kyl, and sul f onam doal kyl groups.
Representative aryl groups include phenyl groups. Representative heteroaryl
groups include pyrigyl, i 4 G N yridazi nyl, pyrazolyl,

i ndol yl', quinol i nylé,iyi so%élgtgr(a)ﬂe%{/\m gEjllrtd<'glélr1y %%?A‘g’&flw , thiazolyl, and
thienyl groups. In gpe mgﬁh@@mmsmﬁ%ch@u@ﬂi,s selected fromthe
group consisting of "substituted and unsubstituted phenyl, substituted and
unsubstituted pyri dify, ssubstituted bevhsabstituted S40sicivdlodled, pyri mi di nyl,
substituted and unsubstituted pyrazinyl, substituted and 10 unsubstituted

i ndol yl , substi t ut ed)andsubsiifuted pf wngubstituied Gx6h wyeloakenybubst i t ut ed and

unsubstituted thienyl. In,one enbodiynrent, one of QL or 2 is selected from
t he gr%up consi sti né’sof ?“BFW&BTWP}? “ﬁﬁ?dp%ﬁl nyl, pyrrolidinonyl, and
benzyl amino. |n ong)enbadiimRs or &3eb@itutéd hedérok®l,i s sel ected fromthe group
consisting of 15 cycl ohexyl and cyclopentyl. In one enbodi nent, one of QL
or @ is selected f&@in-tﬂlés@ﬂ@ﬁpr@ﬁﬁbﬂﬁﬁﬁﬁ terpeycd¥ic| ohexenyl and

cycl opentenyl. In o e i ' 2 is selected fromthe group
consi sting of subs{llq? u?@%?%%ﬁ%r%rﬁggﬁ tﬁ'ﬁé\'ﬂ&%’et erocyclyl, substituted
heteroaryl, substit(iPpd CR’GE -9, cycl oal kyl, and substituted C5-C7

cycl oal kenyl , wherein, sai I ter Lyl , Ler yl, - :

cycl oi#’ kyl , and C5-@3) cy&qgglﬂeq@;ﬁqi 'éj(éﬁ%!@c%e@(g}e‘%mﬁ%ﬁg @’M@i sting of
pyrrolyl, phenyl, mgi d;(j%(d?wr’aﬂw)@d(o)ﬁyﬁ [ﬂ;?{'i‘m@ R*pyridazinyl, pyrazolyl,
i mdazolyl, triazolyl; indolyl, oxadi azdl e, thi acfi azol e, furanyl,

qui nol i nyl, isoqui nd% ny+CNiadxazol yl , oxazol yl, t hi azol yl, norpholi no,

pi peridinyl, pyrrol l%b nle t.hi enyl, cycl ohexyl, cyclopentyl, 25 ,
cycl ohexenyl, and cg/c open?@nyl. In sonme aspects, the aforenentioned groups
are substit ut edlerslrd §? RReedch phiitorsinigiehdantlyisclesied Goinate frooprosisting oflip

consi sting of halo, alkoxy, alkyl, am no, alkylam no, haloal kyl, and

hal oaI1§<oxy. In one @Sbodf’(Wé?ﬁc,n’ one of Q or @ is selected fromsubstituted

and unsubstituted pyri dylyetiidd ot hddubSfuadd, W1 tituted pyrazinyl,
substituted and unsubstituted phenyl, 30 substi tuted and unsubstituted

i soqui nol i nyl, subs{4)t ut afbsavactd onsasabitithted Eg-Ralkenykli nyl , -13 substituted
and unsubstituted pyrazolyl, and substituted and unsubstituted furanyl. In
sone {5)  substituted or unsubstituted C5-Cg alkynyl,

(6)  substituted or unsubstituted C3-C7 cycloalkyl,
20 (7)  substituted or unsubstituted C5-C; cycloalkenyl,
(8) substituted or unsubstituted aryl,
(9 " substituted or unsubstituted heteroaryl, and
(10)  substituted or unsubstituted heterocyclyl;
wherein R? is selected from the group consisting of
25 (1)  hydrogen,
(2)  halogen,
(3)  substituted or unsubstituted C;-C5 alkyl, and
4  -OR’ -SR? or -NHR?
wherein R is at each position independently selected from the group consisting of
30 (1)  hydrogen,
(2)  substituted or unsubstituted C;-Cg alkyl,
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aspects, the aforenenti oned groups are substituted with one to two
substituents selected fromthe group consisting of halo, alkoxy, alkyl,

am no, al kyl ami no, hal oal kyl, and hal oal koxy. 5 In other enbodi nents one of
Q or Zis selected fromthe group consisting of (2-

hydr oxy- et hyl am no) - pyrazi n-2-yl, |H pyrazol-4-yl, 1-nethyl-I1H pyrazol-4-yl,
1-methyl- 1 Hpyrazol-4-yl, 2-(5-nethyl- pyridi n- 2- yI) phenyl ,

2, 3-di fl uoro- phenyl 3- hen uoro phenyl |
2, 4- di net hoxy- phenyl( )22 ﬁ%ﬁﬁé{ﬁd@% %ndg zc%alg %2, 5- difl uoro- phenyl,
2,6-di fluoro-phenyl 4y, 6sﬁ%sﬂﬁﬁé8’druﬂ¥fb§ﬂhﬁd@2¥¢6al@y@?et am dophenyl, 2 10

anlnocarbonylphenyl 2-am no- pyrim di n-5-yl

2- chl or o- 4- met hoxy- gy i msﬁbsﬁuﬁccydrunarbs@thieeraa O dycloangt,pyri di n- 3-yl ,

2-chl or o- phenyl, 2-chloro-pyridin-3-yl, 2-chloro-pyridin-4-yl,

2-di f 1 uor o- 3- net hox;(@henyubstnmtetdmhsmﬂCsﬂqettmma;kcnﬁ; azol - 4-yl,

2-fl uoro- 3- met hoxy- phenyl, 2-f] uoro-3-nethyl phenyl,

2-f | uor’o- 4- met hyl - pi ylsm%mFWEbﬁ nsibgiituied phenyl , 2-

fl uoro-5- nethylphen I di n- 3-yl,

2- hydr oxynet hyl - ghnetﬁ@%@gheny%EM%mﬁggpgggﬁeth %ghenyl

2-i soqui nol i n-4- yI ) neﬁhhsﬂyﬂﬁlqrnmﬂubamuwmwmcyclmhenyl 2- et hoxy- phenyl ,

2- met hoxy- pyri di. ri.m t hax zoI 4-yl ,

2- et hyl - pheny™ r‘]’zé‘ﬁéf%‘% ‘H@ﬂ%&fl#@ 3*1552@?‘ 2 o5 FjoRti @?P‘Q pIR2 ) ol
phenoxyphegbenyl, aan@[.pmﬂy} &ﬂkoxy%:hﬁﬁ‘ﬂ} dl‘l%dlb—ﬁhedyl grdup,r i f1 uor omet hoxyphenyl ,
2- trifluoronmethoxy-phenyl, 3,4-dimethoxy-phenyl,

3, 5-diypet hyl -i smwbmﬂodihm% the SafRddIy 8- dﬂ@dﬂi‘ﬁﬁ%ﬂyﬂd&ﬂ}&d}gﬁhﬁﬂﬁ{—%@ophenw,
3- anunocar bonyl phenyl, 3-bronp- phenyl, 3-chl oro- "pyrazi n-2-yl,

3- cyanophesynpougdsdiave theyformnladfenyl ,  3- et hoxy- phenyl, 3-et hyl - 4- met hyl -
phenyl, 3-ethynyl -phenyl, 3-fluoro-6-nethoxy-pyridin-2-yl, 3-fluorophenyl,
3-fluoro- pyrazin-2-yl, 3-nethanq%%lfonamidophenyl, 3- met hoxycar bonyl phenyl ,
3- met hoxyphenyl, 3-net hoxy- pyrazj n- 2-yl|,

3-net hyl - 3H i m dazo[ 4, 5- b] pyr azi 3- met iyl phenyl, 3 25

met hyl -pyridin-2-yl, 3-triflu ne yph , 3-trifluoronethyl phenyl,

4, 5-di net hoxy- pyrlnldln 2-yl n no- 5-f[juor o- pyri mdi n-2-yl,

4-chl or o- 2, 5- di net hoxy- phenXpﬁL:ychl ro- 2-jfluoro phenyl

4- chl or o- 2- et hoxy- 5- netgyN |8 T s -YB 4-di f 1 uor o- 2-

met hyl - phenyl, 4-ethoxy- 52 uoro'gyrlnldln 2- :Hhoxy pyrimdin-2-yl,

4- et hoxy- pyrimdin-5-yl, 4-ethyl-I1H pyrazol -

4-fl uor o- 2- met hoxy- phenyl, 4-fl uoro-2-net hyl aﬁxpenﬁzv‘4 fl uorophenyl ,
4- met hoxy- 5- nmet hyl - pyri m di n-2-yl, 4-nmethoxy- pyrlﬁln 3-yl, 4-

nmet hoxy- pyri m di n-2-yl, 4-nethoxy- pyrlqhgln 5-yl, 4- nethyl phenyl

4- et hyl - pyridin-2- yl, 4-nethyl-pyridirn-"3-yl,
4-pyrroli dmmﬁutyinepphmmadeuncﬁuyicpeﬁalﬁe shltyyet prodlytgpl;mmf; whegeinR’, K-X,-.Z,

S am 1 6. e prebicneB R RErF B ALY R B fhe misito bt vhep o 4R o 1
5-cbl oro- %BEXhQ'XZ M WBsthd- c@m\étforéwh Sﬂrﬂaﬁynﬂidnswaﬂcbwfhﬂ,om

5- dlnethylanlno 5- nethoxy pyrazin-2 fluoro-2- nethoxyphenyl
5- f | uor o- 4balePheyy gI99Pi i di n- 2-yi , 5 quoro 6- et hoxy- pyrazin-2-yl, 5

In some embodiments whenn is 0, X is C, and Y adjacent to X is not O.
In some embodiments of the compounds of formula (IT) or (I2), R" is hydrogen.
20 In other embodiments, R" is substituted or unsubstituted C,-Cg alkyl.
In some embodiments, R" is C;-Cg alky! or halo C;-Cg alkyl. In some such
embodiments, R® is methyl.

For the compounds of formula (I}, (Ia), (I}, or (I1a), representative substituted alkyl
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5 fluoro-pyridin-2-yl, 5-nethoxy-pyridin-3-yl, 5-methoxy-thiophen-2-yl,
5-trifluoronethyl- pyrimdin-2-yl, 6-acetyl-pyridin-2-yl,

6- chl or o- pyrazi n-2-yl, 6-ethoxy-pyrazin-2-yl, 6- ethoxy-pyridin-2-y
6-fl uoro-pyridin-2-yl, 6-fluoro-pyridin-3-yl, 6-hydroxy-pyridin-2-y
met hoxy- 5- net hyl am no- pyrazi n- 2-yl, 6-nethoxy-5-nethyl -pyrazin-2-yl,

6- met hoxy- pyrazin-2-yl, 6-nmethoxy-pyridin 2-yl, 6-methoxy-pyridin-3-yl,

6- met hyl a@&@sﬁﬂd}@&laﬁy@@phmkm@mm w&omlaﬁdynhzmydcyclymkyl aminoalkyl,
5- am no- 6- trifl uoroet oxy} pyrazi n- 2-
trifl uoror?ébﬂ%‘iplﬂﬂ alkylaminoalky @ﬁ@s@m%ekvl EB“IPSS hal 0. In one

I,
l, 6-

enbodi nent is al kyI In sone gs&dct S, Is methyl. In one enbodi nent, R2
is sel ected frdinprﬂ}@nf@gfemndmmwsm ﬁphmyémpsaspect s, RZis 15 fluoro. In
one enbodinent, Rz is selected fromalkyl. In sonme aspects, R2 is nethyl. In

one enbodi nment, ReReesérdatorel heterongy] fgrmips alchale pyridyl, maﬁn)dsmimidinleZ i s nmet hoxy.
I n one .enbodi,nment i ...d n.one enbodi nent S _se ed . f t he
group CondPE 'fiilﬂ@ylb% ?F@f’ﬂ?ffg"l& ﬂw&n@dsqugﬁ'@ﬂyﬁum% ef‘??ﬁbﬁﬁtbi lﬁfﬂ aﬂrH

cycl ohexylthiehyl %sﬁpsenbodl nment, R3 is selected from substitut ed and

unsubsti t ut ed substi tut ed and unsubstituted thiazolyl, substituted

and UnSUbSt'tUtIﬁGn@é&hbthent%&ﬁ%f'd"&r is élb@teﬁ%ﬂbﬁk'g&dﬁb%@nﬂi’éfﬁ:@%fny| and

substituted and unsubstituted pyrimdinyl. In one erbodi ment, R3 is sel ected

fromthe gubsiutedand wubﬁ@tlﬁ*fd phearh ﬁtb@tltngpﬂ and upsbgtityted puridyl selbwyutecli and .
2- :
[ some. erbuha ey ARRRO R s e PR s DB RRRRRN™Y gt

unsubsitDi tumetibsati(qd indalyld substisitedtaut ansubbtityied tHisvobd andsubstitaedbad nents, R i s
sel ected fror?) tﬁ:@ Lip consisting of methyl, ethyl, allyl, 3-nethyl-butyl,
and i sobutY® SF“tPt‘?ﬁ]t YL embodi nent s, R | s sel ected fromthe group consi sting
of hydrogen, benzyl, 1-(4 -15 ngthox et hyl , net hyl am_nopropyl ,

and 2- net hyl - ZJH"BP?JPFB\"P%E‘P"OWIOfQ P1 2 thﬁtgfﬂupépn%lﬁ@gl"ﬁvent i on,

cOmpOUNds erliTihétphdiy), FhSAE S %@bmﬁﬁmﬂmks' R4 N N-Rg )-" Rs H2N N

In one embodiment, one of Q' or Q? is selected from the group consnstmg of

15 cyclohexyl and cyclopentyl.

In oné embodiment, one of Q' or Q? is selected from the group consisting of

cyclohexenyl and cyclopentenyl.

In one embodiment, one of Q' or Q7 is selected from the group consisting of

substituted aryl, substituted heterocyclyl, substituted heteroaryl, substituted C5-C4

20 cycloalkyl, and substituted Cs-Cq cycloalkenyl, wherein said aryl, heterocyclyl, heteroaryl,
C3-C7 cycloalkyl, and C5-Cs cycloalkenyl is selected from the group consisting of pyrrolyl,
phenyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolyl, imidazolyl, triazolyl,
indolyl, oxadiazole, thiadiazole, furanyl, quinolinyl, isoquinolinyl, isoxazolyl, oxazolyl,
thiazolyl, morpholino, piperidinyl, pyrrolidinyl, thienyl, cyclohexyl, cyclopentyi,

25  cyclohexenyl, and cyclopentenyl. In some aspects, the aforementioned groups are
substituted with cne to two substituents selected from the group consisting of halo, alkoxy,
alkyl, amino, alkylamino, haloalkyl, and haloalkoxy.

In one embodiment, one of Q* or Q? is selected from substituted and unsubstituted
pyridyl, substituted and unsubstituted pyrazinyl, substituted and unsubstituted phenyl,
30  substituted and unsubstituted isoquinolinyl, substituted and unsubstituted pyrimidinyl,

13-



5 or a stereoisoner, tautoner, pharnmaceutically acceptable salt, or prodrug
thereof, wherein wherein Ris selected fromthe group consisting of (1)
hydrogen, (2) halogen, 10 (3) hydroxyl, (4) Cy-C6 al koxy, (5) thiol, (6)
Cl-C6 al kylthiol, (7) substituted or unsubstituted Cl1-C6 al kyl, 15 (S)

am no or substituted amno, (9) substituted or unsubstituted aryl, (10)
substituted or unsubstituted heteroaryl, and (11) substituted or

CL: o al ky P B blhted fhvadofy, M <R aclidBlhtdiBtufib L RehiRG, o
and R9 ar @Sp&%ﬁeﬂsm&a‘mbymmedgmupihrésmwtml\@ﬂoothMsmmmgﬁmﬁelechﬁdrogen e
al kyl , hal 0, substit n stitut aryl, .a substituted or
unsubst i tﬁ’?‘g’%“}? lFljo%? éﬂ%‘fflﬁﬂﬁ’aﬂg @ﬁ‘gg dl?ﬁ‘ﬂ%o%?%hﬂ&mceut ically
accept abl ehagaaloxyor pr odr ug thereof, and wth the provi so that when Ra is
amno and R6, R7, Rs, and R9 are hydrogen then RS is not hydrogen, alkyl,

al koxy 5 or hal gy olne @:ﬁﬁ@iaﬁemaﬁm‘so r@yelé&@éa@dﬁﬂﬁcgm%ﬂﬁst&f drez-mul a
(I'tia): RaORRo44rNNR9Ra rg tea) or atautgzmar

phar naceuthydmxw;p&ad@@ﬁphmrrmaml,, 11‘6Pﬂf§2@d“rﬂg lméh H-pyrtrel-4ivh IRacthyl RS R6

EZOVl so t Eﬂ-{ %@%észﬁé%ﬁwm'g%ﬁ@%@?ﬁ’ &hgﬁj %51&!};&1 %ﬁg’goge ] E Egn R5

i's not hydshegen? 4-alifikyre-phdnyh) 2)4-diarethby-paermyl, 2, 4 -dimethoxy-pyrimidin-5-yl, 2 5-
difluoro-phenyl, 2,6-diﬂuoro-phenyi, 2,6-dimethyl-pyridin-3-yl, 2-acetamidophenyl, 2-

10 aminocarbonylphenyl, 2-amino-pyrimidin-5-yi, 2-chloro-4-methoxy-pyrimidin-S-yi, 2-
chloro-5-fluoro-pyridin-3-yl, 2-chloro-phenyl, 2-chloro-pyridin-3-yl, 2-chloro-pyridin-4-yl,
2-difluoro-3-methoxyphenyl, 2-ethyl-phenyl, 2-ethoxy-thiazol-4-yl, 2-fluoro-3-methoxy-

- phenyl, 2-fluoro-3-methylphenyl, 2-fluoro-4-methyl-phenyl, 2-fluoro-5-methoxy-phenyl, 2-
fluoro-5-methylphenyl, 2-flucrophenyl, 2-fluoro-pyridin-3-yl, 2-hydroxymethyl-3-

15  methoxyphenyl, 2-hydroxymethylphenyl, 2-isoquinolin-4-yl, 2-methoxy-5-trifluoromethyl-
phenyl, 2-methoxy-phenyl, 2-methoxy-pyridin-3-yl, 2-methoxy-pyrimidin-4-yl, 2-methoxy-
thiazol-4-yl, 2-methyl-phenyl, 2-methyl-pyridin-3-yl, 2-ox0-1,2-dihydro-pyridin-3-yl, 2-
phenoxyphenyl, 2-pyridin-3-yl, 2-pyrimidin-5-yl, 2-triffuoromethoxyphenyl, 2-
trifluoromethoxy-phenyl, 3,4-dimethoxy-phenyl, 3,5-dimethyl-isoxazol-4-yl, 3,6-dimethyl-

20  pyrazin-2-yl, 3-acetamidophenyl, 3-aminocarbonylphenyl, 3-bromo-phenyl, 3-chloro-
pyrazin-2-yl, 3-cyanophenyl, 3-dimethylaminopheny1, 3-ethoxy-phenyl, 3-ethyl-4-methyl-
phenyl, 3-ethynyl-phenyl, 3-fluoro-6-methoxy-pyridin-2-yl, 3-flucrophenyi, 3-fluoro-
pyrazin-2-yl, 3-methancsulfonamidopheﬁyl, 3-methoxycarbonylphenyl, 3-methoxyphenyl,
3-methoxy-pyrazin-2-yl, 3-methyl-3H-imidazo[4,5-b)pyrazin-5-yl, 3-methylphenyl, 3-

25  methyl-pyridin-2-yl, 3-trifluoromethoxyphenyl, 3-trifluoromethylphenyl, 4,5-dimethoxy-
pyrimidin-2-yl, 4-amino-5-fluoro-pyrimidin-2-yi, 4-chloro-2,5-dimethoxy-phenyl, 4-chloro-
2-fluoro-phenyl, 4-chloro-2-methoxy-5-methyl-phenyl, 4-chloro-pyridin-3-yl, 4-difluoro-2-
methyl-phenyl, 4-ethoxy-5-fluoro-pyrimidin-2-yl, 4-ethoxy-pyrimidin-2-yl, 4-ethoxy-
pyrimidin-5-yl, 4-ethyi-1H-pyrazol-3-yl, 4-fluoro-2-methoxy-phenyl, 4-fluoro-2-methyl-

30  phenyl, 4-fluorophenyl, 4-methoxy-5-methyl-pyrimidin-2-yl, 4-methoxy-pyridin-3-yl, 4-

' methoxy-pyrimidin-2-yl, 4-methoxy-pyrimidin-5-yl, 4-methyl-phenyl, 4-methyl-pyridin-2-
yl, 4-methyl-pyridin-3-yl, 4-pyrrolidin-1-yl-pyrimidin-2-yl, 5,6-dimethoxy-pyrazin-2-yl, 5~
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In sonme enbodi ments, Ra is hydrogen. In sonme enbodinents, R is substituted
or unsubstituted d-C6 alkyl. In sone enbodinents, Rais O-C6 alkyl or halo
Cl-C6 al kyl. In sone such enbodinents, Ra is nmethyl. 15 In sone enbodi nents
of the invention, Ris selected fromthe group consisting of hydrogen,
benzyl, 1-(4-nethoxyphenyl)ethyl, nethyl, 3-am nopropyl, and 2-nethyl -

nor phol i nopropyl. In other enbodinents, Ris selected fromthe group

cmbod ment S HulEhE b1 S Milne. S ckyoytialiEs 31 = e SRS E B " 50 1
sonme enbodiynein-2-yl, ﬁ&mmo-:ﬁandr@xd)xyqsymdm Mkﬁ-cﬂmoémﬁhemmmmdeyI BY, R8, and

RO h | t, t |
Subet 1t ut GHS DR B A T3 S Gl e Sy A 2 THEGY oup
consi st i ngn&hodiphényl, S fkery4- lﬁétﬁdﬂ%s ﬁm&ﬁ*z-ﬁﬂ Muafu-é-&ethoxﬁyﬁaink%m sand

hal oal koxy I n some enbodi nents is selected fromthe group consi stl ng of

subst i Put ddrom-pyridiadeylstrmsthoxypridingdt s Dmethoxy-wiephenr-da ‘Hlfh}op‘?

phonyl - P rIR e Eec B oL Giflpo- BRI oftlon) YA ypue oL

i m dazol ylethdxyiparziding2-yl, Grfbiokospyridineagi, aﬁzﬂnhc&o-pyhﬂlaeﬁi—ﬂzéhgdmxwpmayﬂ 6-

aspoct o, CRENGRGHBRENITHEAYGEB R SinsthestrorHe v B LA R v
bstit !frnﬂ, yiaftlikf Lk I
erjn ﬁol ;Ie %ﬁﬁ%gp%ﬁge%g@@ ﬁ?ﬁ%ﬁﬁogﬁ&%% nd]%{e %er enbg%fﬁzrlrg%t syR6 i's

sel ectléd f}floﬁﬂﬂﬁﬂw ng'éﬂllpﬂddrﬁsﬁ@mPfﬁg@sﬁQ @ﬂuwﬂmymymz-ahM§ pyrazin-2-yl,

ary

| H pyrazol,-. meth 1 pyrazol -4-yl, 1-nethyl-iH pyrazol-4-yl,

2- (5- met hyT - pyr.&.ﬁ enyl 2,3-di fl uoro- phenyl, 2, 3-di met hoxy- phenyl ,
2,4-difluoro-phen phenyl 2, 4- di met hoxy- pyri m di n-5-yl,
2,5-di fl uoro- B 8%?/?“1&5&‘8 phenyl 2, 6-di met hyl - pyridi n-3-yl,

2 sostan i°ﬁ2$ﬁ%g@ewﬂ5 PR @Fﬁ”én I MRS
2.1 uor o- 3. TaER C“h%%é’lpﬁyéi Sotsaed om P rosSb R ipre s mpegts, R is

2- f 1 ugro- qiﬂm(;,hoxy phenyl , 2-fl uoro-3-nethyl phenyl,
2-f 1 uor o- 4- net hyl - phenyl , 2. f | uor o- 5- met hoxy- phenyl, 2-

fl'uor o- 5- et hY'H?BEé‘é’&nbod?mEﬁtUR* RREA fro ail&;ﬂk'ofnosoﬁﬁérak o3 ﬁz ¥%!methyl.
2- hydr oxynet hyl -3 20 nmet hoxyphenyl, 2-hydr dxynet hyl phenyl

21 Soul o | - i he crindiRigbRIC & sélEét@dﬂ%%%’ﬁsoﬂ%% t 2 [Ehaaey: Pheny!

2- met hoxy- pyri met hoxy- pyrim oxy- thiazol -4-yl,

2- met hyl - phenyl; e i 33-yl, 2-oxo-1, 2-di hydro-pyridin-3-yl, 2.
phenoxyphenyl , goﬁf/glﬁgl n- g;&)(? 199ﬁpyr| m di n-5-yl, 2-trifl uoronet hoxyphenyl ,

2- In one embodiment, R? is selected from the group consisting of methyl, ethyl,
20  isopropyl, cyclopentyl, and cyclohexyl.

In one embodiment, R? is selected from substituted and unsubstituted phenyl,
substituted and unsubstituted thiazolyl, substituted and unsubstituted pyridyl, substituted
and unsubstituted pyrazinyl, and substituted and unsubstituted pyrimidinyl.

In one embodiment, R is selected from the group consisting of 2-aminoethyl, 2-
25  piperidinylethyl, 2-piperazinylethyl, 2-morpholinylethyl, and 2-(N-methylpiperazinyljethyl,

In some embodiments, R is selected from the group consisting of hydrogen,
unsubstituted alkyl, and substituted alkyl. In some such embodiments, R is selected from
the group consisting of methyl, ethyi, allyl, 3-methyl-butyl, and isobutyl. In other
embodiments, R is selected from the group consisting of hydrogen, benzyl, 1-(4-
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trifluoronethoxy-phenyl, 3,4-dinmethoxy-phenyl, 3,5-dinethyl-isoxazol-4-yl,
3,6-d nethyl 25 pyrazin-2-yl, 3-acetam dophenyl, 3-am nocarbonyl phenyl,

3- brono- phenyl, 3-chioro- pyrazin-2-yl, 3-cyanophenyl,

3-di net hyl am nophenyl, 3-ethoxy-phenyl, 3-ethyl-4-nethyl- phenyl,

3- et hynyl - phenyl , 3-fl uoro-6-net hoxy-pyridin-2-yl, 3-fluorophenyl, 3-fluoro-
pyrazin-2-yl, 3-nmethanesul f onam dophenyl, 3-nethoxycarbonyl phenyl,

3- met hoxy azine 2. i . By :

3ot ny 1 SeE e pheri RS BESRCPY) and 2metiyl 2 morpholigoprgeyl

met hyl - pyri di n-12- e bl : h -L#d yl,

4.5 o ot howy utbectioy bt bEIEE LRSS itbouns bf b (TR B AR

4-chl oro- 2, 5- di met hoxy- phenyl, 4-chlorg- 2-fluoro-phenyl,
4-ch|oro-2-nethoxy-5-nethy|-pheﬁyl, 4-Phl oro-pyridin-3-yl, 4-difluoro-2- -18
met hyl - phenyl, 4-ethoxy-5-fluor i mjdi n-2-yl, 4-ethoxy-pyrimdin-2-yl,

4- et hoxy- pyrimdin-5-yl, 4-ethy

4-fl uor o- 2- met hoxy- phenyl , 4y

4- met hoxy- 5- met hyl - pyri m di nd2-yl,
met hoxy- pyri m di n-2-yl, 4-nmefihoxy-
4-met hyl -pyridin-2 5 y%‘ & DY - 3>
4-pyrrolidin-1-yl-pyri 2Hin-z-y , 5, 6-di net ho
acetyl -t hi ophen-2-yl, 5-am no-6-et hoxy-pyrazi
5- am no- 6- net hoxy-3-nmet hyl - pyrazin-2-yl, 5-aM
5-chl or 0- 4- met hoxy-pyri mdi n-2-yl, 5- chl @80-6-ne R
5- di et hyl am no- 6- net hoxy- pyrazi n-2-yl, 5-fluoro- met hoxyphenyl ,

5-fl uoro- 4- net hoxy- pyri m di n-2-yl, 5-fluoro-6-netdyoxy-pyrazin-2-yl, 5 10
fluoro-pyridin-2-yl, 5-methoxy-pyridin-3-yl, 5- hoxy-t hi ophen- 2-yl,
S5-trifluoronmethyl- pyrimdin-2-yl1, 6-aq yl - pyridi n-2-yl, '

6- chl or- pyrazify . Q- et - ' ﬁg- Bz Ya B0l B2 ¥,
611 uoro- pyr i di 23 cfpoisclic AR haRLbeAly ol ORI olbarl Bl

met hoxy- 5- wherbinl ami no- pyr azi n-2-yl, 6-met hoxy-5- net hyl - pyrazi n-2-yl,

6- met hoxy- pyrazj n-.2-xl. - pethoxy- pyridi n-2-yl . 6-nmet hoxy-pyridin-3-yl,
g- met hy| gm( go-zp‘gl?ié‘?Pﬁéd Si%;%zﬁ'og;%& | _Cglgﬁlsi%’lcﬁ%r‘?fzayles,

-am no-6- (2, 2, 2-trigfj uo exy) pyrazin-2-yl, an -
trifluoronethyl-pyridin- 2%. I n anot her enbodi nent of the invention,
conpounds of fornul 42XI\0h &Lprovided: CH3 O R4A NNHH HzN N O Rea R5

H O or a stereqgsongL. . tomer, pharmaceutically acceptable salt, or
pr odr ugd)t her eof , TPy 05(%'

I
Mazol Ryl ,
- et - ph@¥yl, 4-fluorophenyl,

met haxy- pyrildi n-3-yl, 4-

br azi n- 2-yl

4  Ci-Cs alkoxy,
&) thiol,
(6  Ci-Cg alkylthiol,
(7)  substituted or unsubstituted C;-Cg atkyl,
15 (8)  amino or substituted amino,
(9)  substituted or unsubstituted aryl,
{1 0) substituted or unsubstituted heteroaryl, and
(11) substituted or unsubstituted heterocyclyl;
R* is hydrogen or substituted or unsubstituted C4-Cg alkyl;
20 R’ is hydrogen, alkyl, alkoxy, or halo;
each of R®, R”, R}, and R® are independently selected from the grdup consisting of
hydrogen, alkyl, alkoxy, halo, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl; or
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wherein R4 is hydrogen or substituted or unsubstituted Cl-C6 alkyl, R5 s
hydr ogen or halo, R6s is selected fromthe group consisting of hal o,
substituted or unsubstituted aryl, -19 and substituted or unsubstituted
heteroaryl. In some enbodi nents provided are conpounds of formula (I1V a):
CH3CR4 NNH HNNORa R H (lIVa) 5 or a tautoner, pharmaceutically
acceptabl e salt, or prodrug thereof, wherein R4, R5 and R6a are as

previ ously defined f.or SQME € nts of the conpounds of
Pr vt 0US! Y, Sel | Dol Sl Ol SR BRI O g i

hydr ogen, tvith e provisd &aWEdﬁM@hﬁﬂM'ah@Rﬁ)R—’ R¥BLORP areSrydige) @RIV notand

2- et hyl - 2- npr phol j nopropyl .. I n other enbodi nents, Ris selected 10 from
the group Exﬁs%a@n%} 0%9*@"419 ethyl, allyl, 3-methyl-butyl, and isobutyl.
In some enbodi i pects R5 is fluoro.
I n sone aspect ?,E% geﬁ?o%%ﬁ%géﬁﬁg?%%gy?%&% tl tu?ﬂgﬂﬁath one to two
substituents selected fromthe_group consisting of halo, alkoxy, alkyl,

am no, al kyl am no, hal oal kyl yal koxy. 15 In sone enbodi nents R6e is
selected fromthe group consistilng of fubstituted aryl and substituted
heteroaryl, wherein said aryl a¥r R¢ selected fromthe group
consisting of furanyl, pyrrayyl, i dyI R9pyra2| nyl, pyrirnidinyl,

pyridazinyl, pyrazolyl, imf{azolyl}] , oxadi azol e,
t hi adi azol e, quinolinyl, isofjuinoli

lyl, thiazolyl,
and thienyl. In sonme a , 2
with one to two substiﬁ'&&nts seF{e

re 20 substi t ut ed
al koxy, al kyl, am no, alkylan no, hanaIkyI : alloal koxy. In sone
enbodi nents, R6a is selected fromthe group ¢k pg of (2-hydroxy- -20
et hyl am no) - pyrazi n-2-yl, 1H pyrazol -4-yl pé i - | HYRA azol - 4-yl
1-met hyl - 114- pyrazol -4-yl, 2-(5-nethyl-pyridin- 2 yl ) - phenyl
2, 3-di f] uoro-phenyl, 2,3-di methoxy-phenyl, 2,4-difI uoro- phenyl,
2, 4- di net hoxy- phenyl , 2,4-dinethoxy-pyhhggdin-S- , 2,5-difluoro-

or a tautomer, pharmaceutically acceptable salt, or prodrug thereof, wherein R?, RY, R’ RS,
R’, R}, and R’ are as previously defined for formula (III) and with the proviso that when R*®
is amino and R®, R”, R®, and R® are hydrogen, then R’ is not hydrogen, atkyl, alkoxy, or

10  halo.

In some embodiments, R® is hydrogen.

In some emBodiments, R’ is substituted or unsubstituted Cy-Cg¢ alkyl.

In some embodiments, R® is C-Cg alkyl or halo C;-Cg alkyl. In some such
embodiments, R* is methyl.

15 In some embodiments of the invention, R* is selected from the group consisting of
hydrogen, benzyl, 1-(4-methoxypheny!)ethyl, methyl, 3-aminopropyl, and 2-methyl-2-
morpholinopropyl. In other embodiments, R is selected from the group consisting of
methyl, ethyl, allyl, 3-methyl-butyl, and isobutyl.

In some embodiments, R’ is hydrogen or fluoro. In some aspects, R’ is fluoro,
20 In some embodiments, R’ is methyl or methoxy.

In some embodiments, R’, R®, and R® are each hydrogen.

In some embodiments, R® is aryl or heteroary! substituted with one to two
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phenyl, 2,6-difluoro-phenyl, 2,6-dinethyl-pyridin-3-yl, 2-acetam dophenyl, 2
5 am nocar bonyl phenyl , 2-am no-pyri m di n-5-yl,

2- chl or o- 4- met hoxy- pyri m di n-5-yl, 2- chloro-5-fluoro-pyridin-3-yl,
2-chl or o- phenyl, 2-chloro-pyridin-3-yl, 2-chloro-pyridin-4-yl,

2-di fl uor o- 3- net hoxyphenyl , 2-ethyl - phenyl, 2-ethoxy-thiazol-4-yi,
2-fluoro-3-nmet hoxy- phenyl, 2-fluoro-3- nethylphenyl

2-f1 uoro- 4sﬁﬂ§ﬁmﬁtspéiaﬂédn Iﬁtﬁé %:Pcoﬁ EE{MI 1, amino, alkylamin
fl uor o- 5- net hyl phenyl 0 | uorop enySl -1 1 uof o- pyr cli(?n 3- ;)a.lky 0

2- hydr oxy rbalpglkyl Mdlﬂh@iWXyphenyl 2- hydr oxynet hyl phenyl
2-1soqui nolin-4-yl, 2-nethoxy-5-trif|uoronethyl- phenyl , 2-nethoxy-pheny|,
2- met hoxy- pyri dlm”soﬁwplmboﬂhnmtsmfnysq:igutédlﬁdh thedergp coBsistbtgafsybstitltedaarplt - 4- yl |

phenoxypne st el o ar%qﬁ%é’rwﬁgdil%% SR pheny

- triffuog ﬁ,p@i yllr%%,ﬂ
3 5-di et hy(lg{glgggggzot - _¥1Fm' lgl gh i”me a?qy%]g pyraz}:nrllmgmyll pyndaggaet am dophenyl ,
3-am i noc apm;m}y pmdsaolylatnbzqmoméhlehwadl@obﬁhﬂmdaﬁzobymarz@lmmJgplqmnolmyl

onemy 5 Sprzadn SRR S OR AT Mot bR PR brpebtilod dilBia 1

3-fl uoro- m;hsamtad witlydne 3 twe kibatiments ﬁ@éwﬁﬁkﬁwﬁﬁrydaup c%nﬁtﬂiﬂgmﬁhem How, phenyl ,

g_ rrrm; EST”’ ?C%LI&H’?B ‘H“f?t hoxybﬁa&‘lafﬁl ”'dﬁ,ayoagcom hyl phenyl, 3 20

met hyl - pyridin-2-yl, 3-triflugragnmethox enyI 3- trlfluoronethylphenyl
4, 5- di h‘gt hoxy- Byitheriesbedimepts R 4%@%@5’3/ thsgrennRpnpinting of (S-hygroxy-

o or o Sl AR ns i o el 0ol HIEORORERN 1-mepryt
AT, e iyl ke s o
PRI it U TP A e e TR R

4- met hoxy- gheﬁ?r Iz)d dméﬂonphdhﬂ sthmeﬂyl%hwygpmtm&hﬂlﬁpuényl 4-

nmet hox yri ni di n- 2-yl, 4-met hoxy-pyrlI'mdin phenyl ,
4- met h¥$ pmr@pﬁb@ylghenymﬁmmmmmw-mz Oﬁlom-él-methoxy-pynmtdm—fi 1, 2-

4Py Ol | Alforke 3Byl 95 2 by 2 p Bl PEAR A AN 12 R6iho-pflicines 3,

acetyl -thi op en- razin-

5- am no- 6- mmwanfmmhenmwmuphanm Zeﬁeﬂrmmoﬁmyeaktmoye—ﬁynethbmy- 2-yl,

A AT BRI S G B P RS R S S e S

5-fluoro- 4ﬂﬁ&bmwwhbﬁ91dz nu&oyﬁmyﬁzfﬂdéﬂf-ﬁynﬁﬁﬁmlﬂozsu vyt 3=y! . 5-
fluoro- ‘Ey“ din-2-y hoxy- pyri di n- 3- met hoxy- t hi ophen- 2- yI

5-trifPUor m@owmhenylzz-hywpcmnaﬁhwphew 2—160cam1w4-ﬂy21mﬁthﬂxz Syﬂﬂﬂuommeth)'l-

6-chl oro r N -9
6-fl uor O-B ri ﬁ!’ Qfé?txy%,{y-gﬁesmgxoet%% 1 rg %pyr% Qn%eﬂ){cixy— 6-
et hoxy- 5- thidzoyH-Jiri2aaethy-plzngk, Zmdthyl@yﬁémkﬁaﬂy2&xaﬁtm&|hychw@ndm—2-ylyn-
T L T Y T
i no- 6- (2, Znﬁﬁofdrﬁéth@gr%eﬁﬂxﬂl%%bf‘y -ghehbt, 3308mBthyl-isoxazol-4-yl, 3,6-dimethyl-

trifluoromethyl-pyridin-2-
25  pyrazin-2-yl, 3-acetam1dophenyl 3-aminocarbonylphenyl, 3-bromo-phenyl, 3-chloro-

pyrazin-2-yl, 3-cyanophenyl, 3-dimethylaminophenyl, 3-ethoxy-phenyl, 3-ethyl-4-methyl-
phenyl, 3-ethynyl-phenyl, 3-fluoro-6-methoxy-pyridin-2-yl, 3-fluorophenyl, 3-fluoro-
pyrazin-2-yl, 3-methanesulfonamidophenyl, 3-methoxycarbonylphenyl, 3-methoxyphenyl,
3-methoxy-pyrazin-2-yl, 3-methyl-3H-imidazo[4,5-b]pyrazin-5-yl, 3-methylphenyl, 3-

30  methyl-pyridin-2-yl, 3-trifluoromethoxyphenyl, 3-triflucromethylphenyl, 4,5-dimethoxy-
pyrimidin-2-yl, 4-amino-3-fluoro-pyrimidin-2-yi, 4-chloro-2,5-dimethoxy-phenyl, 4-chloro-
2-fluoro-phenyl, 4-chloro-2-methoxy-5-methyl-phenyl, 4-chloro-pyridin-3-yl, 4-difluoro-2-
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I n anot her enbodi nent, provided are conpounds having formula (V) Re ON N'~
RHN--,"-NRO ,NQ Ri (V) 10 wherein RFO and R' are independently Q,
and RR, R Q, and @ are as previously defined for formula (11). In another
enbodi nent, 2-am no-qui nazol i n-5-one conpounds have fornula (Va) Re OR N

NHNY -Ro ,NQ@ R' (Va) 15 wherein Rl and R' are independently Q, and

R It, Q, and 2 are as previously defined for formula (V). -22 In sone

aspect s of mieih§1-SIRAPR Y uHsox9Ls-figsr by Bm{d-230d-&iNsRy-pyRntigint By ethoxyn ot her .
aspects of the conmpounds of fornula ( and (Va), R is hydrogen. In sone
aspects of Pﬁﬁ%‘“ﬁb?rﬁb&rﬂ!‘%)’ldﬁ'r’w'cifln(‘\\%l“%rﬁt?ﬂl%?ﬁ'@qnﬁh 4 ‘@&'gﬂﬂeﬂ%}’é'm t he

3 am nopr opyiey e S e BE et b A A PR SIS L R 1
e e T
?2 sel c'tj e}dll’ F“%ﬁﬁé’“gﬁrﬁﬁ‘gE@&ﬁ@?@%ﬁﬁﬁ'%?%@%@fﬁr ﬁ%‘gﬂnﬁﬂg’@@%%‘??ﬂ’gtséd aryl,
subst i t ut egefyl-thiBsheRSYL, giaaﬂno—dsteﬂleﬁpg%%mlggl,sM&&hﬁ&&wlﬁﬁaﬁﬁst i tuted

het eroaryl, substituted or unsubstitu C7 10 cycl oal , and

subst i t ut eByerindrduheminot-exthopy-eyridip et dad-relater4-methosy-permidindat.sS-sai d aryl
el ected 1 loropBbaR b el 5 ifcluitos MlAGEYp RARVEPASG. | ©
pyri mi di nyinethpyypheagl| Sifluoropd-methoky-pyrimidin-2-yl, 5-fluoro-6-methoxy-pyrazin-2-yl, 5-

10 fluoro-pyridin-2-yl, S-methoxy-pyridin-3-yl, 5-methoxy-thiophen-2-yl, 5~triﬂuororhethyl-
pyrimidin-2-yl, 6-acetyl-pyridin-2-yl, 6-chloro-pyrazin-2-yl, 6-ethoxy-pyrazin-2-yl, 6-
ethoxy-pyridin-2-yl, 6-fluoro-pyridin-2-yl, 6-fluro-pyridin-3-yl, 6-hydroxy-pyridin-2-y!, 6-
methoxy-5-methylamino-pyrazin-2-vi, 6-methoky-5-methyi-pyrazin—2-yl, 6-methoxy-
pyrazin-2-yl, 6-methoxy-pyridin-2-yl, 6-methoxy-pyridin-3-yl, 6-methylaminb—pyrazin—2—

15 yl, 6-methyl-pyridin-2-yl, 5-amino-6-(2,2,2-trifluorcethoxy)pyrazin-2-yl, and 6-
trifluoromethyl-pyridin-2-yl.

In another embodiment of the invention, compounds of formula (IV) are provided:

CH; ©

20 or a stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof,
wherein
R* is hydrogen or substituted or unsubstituted C;-Cg alkyl,
R? is hydrogen or halo,
R® is selected from the group consisting of halo, substituted or unsubstituted aryl,
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i mdazolyl, triazolyl, indolyl, oxadiazole, thiadiazole, furanyl,

qui nol i nyl, isoquinolinyl, isoxazolyl, oxazolyl, thiazolyl, norpholino,
pi peridinyl, pyrrolidinyl, thienyl, cyclohexyl, 15 cyclopentyl,
cycl ohexenyl, and cycl opentenyl. In sone aspects, the aforenentioned groups

are substituted with one to two substituents selected fromthe group
consisting of halo, alkoxy, alkyl, am no, alkylam no, hal oal kyl, and

hal oal koxy andéhb@ﬁtb&ﬂo@&ﬁ%&t&u@&hétbﬁa@pnpounds of formula (V) and (Va), Q@ is
selected fromthe group consisting of (2-hydroxy-ethylam no)-pyrazin-2-yl,

| B pyrazol - 4- y| In sboiddniBadithézts gOviayd #8 ebm, ﬁombsoffoﬁﬁﬁlaxiv‘abkkpyrazol 4-yl,

2- (5-nmet hyl -pyridin-2-yl)- phenyl 2,3-di fluoro phenyl, 2;3-di net hoxy- phenyl
2, 4-di fl uoro-phenyl, 2, 4- dlnethqﬁy-phe, |, 2,4-di nethoxy- pyrimdin-5-yl,

2, 5-di fl uoro-phenyl, 2,6- diquoro-%hen , 2,6-di nmethyl-pyridin-3-yl, 2-
acet am dophenyl, 2- anlnocarbonylphenyl 2- an1E9 pyri m din-5-yl,
2-ch|oro-4-nethoxy- pyrim din-2° ' orgx quoro pyridin- 3 yi,

2- chl or o- phenyl, 2-chl oro- pyF? 5 chl ddo- pyri di n- 4- yk,

2-dif|uoro-3-nethoxypheny| oxy-thi azol -4-yl, 2-
fl uor o- 3- met hoxy- phenyl , 2-f -fl ugqo- 4- net hyl - phenyl ,
2-fluoro-5- nethoxy- phqq 2-

2-fluoro-pyridin-3-yl, hydroxynethyl 3- et
2-hydroxynethy|pheny|, 2-isoqui nolin-4-yl, 2-
5-trifluoronethyl-phenyl, 2-nmethoxy- phenyl < helt ~yridin-3-yl,
2-met hoxy 30 pyrimdin-4-yl, 2-nethoxy- ththoI , 2- d@%hyl phenyl

2- et hyl pyri di n- 3-yl, 2-oxo-1 2- di hydro- pyrldln---yl 2- phenoxyphenyl,
2-pyridin-3-yl, 2-pyrimdin-5-yl, 2 -23 triquoroHethoxyphenyI,
2-trifluoromethoxy-phenyl, 3, 4-dinmethox -ghenyl, 3, 5-di net hyl -

i soxazol -4-yl, 3, 6- dinethyi pyrazin- 2- ﬁﬁ’ 3-acet anni dophenyl ,

3-am nogar bonyI tﬁgﬁ@ 1 4 Iraw]% hddedt ;

3- cyanophenyl d| n| et 'f am nophen fﬁce%ﬁbﬁﬁallpopp 4.11 ¥herein

3- et hyl - 4- net hyR— Riemd R® Breelsipyuwdwb'hbﬁyédfoﬂfddnuhr(ﬁﬂﬁ met hoxy- pyri di n-2-yl,
3 5 fluorophenyl, 3-fluoro-pyrazin-2-yl, 3- nethanesulfonanldophenyl 3-

met hoxycar bonyl hfmmdcm&dnmdmmphampom&afﬁ’bﬂmnﬁy@ybaﬁvm Ry s,eleatedet hyl - 3H

i m dazo[ 4, razin-5- heny in 3-

{1 1 uor orrdiPHURY BIRGRFPosi e of hT HBenBrery prsbmpiohenitferhy], Sty

4, 5- di met hQxwropdp ?rfﬂaﬂd Dordethly .2 fhoRdib I&fb‘pro’%%f' qﬁbﬁrepambdmﬂbﬁts auélselected

4- chl or o- 2, 5- di net hoxy- pheny 4-chl oro | uor o- phenyl , 41 :

chl or 018- rrértom)thy gsmnépm}mqgw@ nvﬂxyl,Apﬂwh |a8yb3mqthld1bn%ﬂyd lsobutyl

4-di fl uoro- 2- et hyl - phenyl , gt hoxy- 5-f 1 uor o- Fyrl m di n- 2- yl

4- et hoxy- pyri mﬂlmmbomm&yﬁmomarﬂuﬁoy SMR@SMSRllsﬂHWF azol -3-yl,
4-f| uor o- 2- met hoxy- phenyl , 4-fl uoro-2-nethyl -phenyl, 4-fluorophenyl, 4-

met hoxy- 5- net hylnqmytrei aspeﬁts;Rﬁ iy latyl 4 mpdrbarylysupstitized mﬂiopb to two substituénts

4~ ot gt pibe o e dipi gonsipRoe 93 Vel oy i o, oy RN, raRARGH st

pyrrolidi nﬁg}omkmgyrl m di n-2-yl, 5, 6-dinmethoxy-pyrazin-2-yl,
S5-acetyl -t hi ophen-2-yl, 5- anino;6-ethoxy-pyrazin-2-y|,
5- am nQ@s 6- met hokysopre@hBbdimaNs RZiifsefectéel frodr @BighRmQonsisting of substituted aryl

and substituted heteroaryl, wherein said aryl and heteroaryl is selected from the group

consisting of furanyl, pyrrolyl, phenyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
pyrazolyl, imidazolyl, triazolyl, indolyl, oxadiazole, thiadiazole, quinolinyl, isoquinolinyl,
isoxazolyl, oxazolyl, thiazolyl, and thienyl. In some aspects, the aforementioned groups are

20  substituted with one to two substituents selected from the group consisting of halo, alkoxy,
atkyl, amino, alkylamino, haloalkyl, and haloalkoxy.

In some embodiments, R® is selected from the group consisting of (2-hydroxy-
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met hoxy- pyridi n-2-yl, 5-chloro-4-nethoxy-pyrimdin-2-yl,

5-chl or o- 6- net hoxy- pyrazi n-2- yl, 5-dinethyl aniino-6-nethoxy-pyrazin-2-yl,
5-fl uoro- 2- met hoxyphenyl , 5-fluoro-4- nethoxy-pyrirnidin-2-yl,

5-fl uoro- 6- net hoxy- pyrazin-2-yl, 5-fluoro-pyridin-2-yl, 5 20

met hoxy- pyri di n-3-yl, 5-nethoxy-thiophen-2-yl,
5-trifluoronethyl-pyrimdin-2-yl, 6-acetyl- pyridin-2-yl,

6- chl or 0- P¥LIBRIA= W tazifd2- N Zh N datYilie ;9{33,91&4/_- Lhdh-A2Yi

6-f 1 uor o- ptj}/lr?i di n‘igé% , Gﬁ’lhuor oﬁgg/-?l%%pnﬁ%%% lﬁg hydr 059516?/%%1%? 2-yl,

6- met hoxy- Bymealtyyla?i( ety pyxidin-22¢l) phengl, ﬁét—diﬂuqm%ﬁ@ﬂrzii-dehﬂnﬂl ,

o oty Aok, £p TGRS BN Al el SRR BYLAGsS Y

5- ani PIO 6- @_Ben&h2;6-diﬂﬁbn3@1ﬂgjilh|n&ﬂhﬁm:ﬂ2ﬂyﬁdﬁbybfl, Zaﬂdtamidc)ﬁhenyl, 2- i< of

For mul &S (FRaHERDR}ps) Ariatieroymi oyl R SGISRo AR ASEth Jone of R
or RIOis Bméfﬁ)ggﬂpgﬁf e 91, bf‘dhldré?ﬂtgdgg, 2%h1drb7 gﬁg%najégl?ﬁléhloi'@pﬁmﬁl— pects,

one of R9 or uoro. “I'n othe ects one or R10"1s t’hoxy.
30 I n one ératirordrmethoxyphenyddesthyliphomyl 2-cthoxy-thidzdle4-yh 2efiuopo-dmkthexya

st er eoi song t oner na i cal |y accept sal.t r__pr,odr.u

her eof - sePika BB rheBYPAARE ot Re e fuifmeBonireb e o o
Tabl es 1- 5 fluodds-dthglpbeial 2-aahephdd®n L. fidoRepRidsanil, -Rdetynethyd3ovi des a
conpound or a stereoisoner, tautoner, pharmaceutically acceptable salt, or
pr odr uglt hEredwryehsngs 23y droxpmethylphenyl, duiso ténpdingd-yin g msthoxy-5-trifluoromethyl-
(R-2-anmn - b 2- Jor 0= DYl gi 0= 3= Vil - P a0 = 74 S 6li -6H 5
byt 1 dof 4, 3 P A @iy By R tohdthdlyfht-BOE Dbty el S

(S) - 2- ani ndhigzobdyt,)A-methiyUpienylo 2 andhyl dyfillined-pl; Pyonco-dihdiBydrbpyptierdy ] 24- net hyl -

7,8- dihydrp-6H pyrido[ 4,3 -d i mi dj.n.5-qne; |

(R) - 2- :amyn{Bﬁ@f%°E‘ﬁE%¥‘ﬂo%Y§3‘(‘23:}(1f %‘%ﬁ%@‘?‘ﬁﬂ’#%‘%@‘%ﬁﬁ%ml}%y%i hyl - 7, 8- di hydr
0- 6H pyri ediitbrancth®¥ip fll B4RtiRBRoxyl Phenyl, 3,5-dimethyl-isoxazol-4-yl, 3 6-dimethyl-
(R)-2-am no-7-(2-brono-4-fluoro-phenyl)-6-[(S)-1- {4--rret boxy-i)henyl )-ethyl]-4
- net hy$ - 7 peagintirvls daetepigophrayl 3 amhossrionylgheny’ obremo-phenyl, 3-chloro-

R) - 2- am nQy 7542 (6 - DAL ] R P - A - ZBadi -6H
byt ol 4, SPUR SRRl b BRSPS o Bach il

(R) - 2- am nehshy],8-dthynyl-phéryl, G- ietror6xyetiuyi-miridin22-y1, 5-faeeophchyl 43-fleotey | - 7, 8- di hy
dro- 15 6H-pyrido[.4, 3- i mi di n- 5- one:

2" o no- 7- PEAPPGaYy 3 SRRy Bpclenl mmetSarsyeshemiens: SMERSVRRARYY. 5. di hy
dro- 6H pynifghdky3pyaday iyl Hindthdt-9A8inidazo[4,5-b]pyrazin-5-yl, 3-methylphenyl, 3- _
2-am no-7-[4-fluoro-2-(2-fl uoro-pyridin- -3y|)-pheny|ﬁ;-4, 6- di_nmet hyl -7, 8- di hyd
ro- 6H2Pyr medyiperidippyyl Aiwilupromethexyphenyl, 3-trifluoromethylphenyl, 4,5-dimethoxy-

pyrimidin-2-yl, 4-amino-5-fluoro-pyrimidin-2-yl, 4-chloro-2,5-dimethoxy-phenyl, 4-chloro-

2-flucro-phenyl, 4-chloro-2-methoxy-5-methyl-phenyl, 4-chloro-pyridin-3-yl, 4-difluoro-2-
methyl-phenyl, 4-ethoxy-5-fluoro-pyrimidin-2-yl, 4-ethoxy-pyrimidin-2-yl, 4-cthoxy-
pyrimidin-5-yl, 4-ethyl-1H-pyrazol-3-yl, 4-fluoro-2-methoxy-phenyl, 4-ﬂﬁoro-2—methyl—

25  phenyl, 4-fluorophenyl, 4-methoxy-5-methyl-pyrimidin-2-yl, 4-methoxy-pyridin-3-yl, 4-
methoxy-pyrimidin-2-yl, 4-methoxy-pyrimidin-5-yl, 4-methyl-phenyl, 4-methyl-pyridin-2-
yl, 4-methyl-pyridin-3-yl, 4-pyrrolidin-1-yl-pyrimidin-2-yl, 5,6-dimethoxy-pyrazin-2-yl, 5-
acetyl-thiophen-2-yl, 5-amino-6-¢thoxy-pyrazin-2-yl, 5-amino-6-methoxy-3-methyl-
pyrazin-2-yl, 5-amino-6-methoxy-pyridin-2-yl, S-chloro-4-methoxy-pyrimidin-2-yl, 5-

30  chloro-6-methoxy-pyrazin-2-yl, 5-dimethylamino-6-methoxy-pyrazin-2-yl, 5-fluoro-2-
methoxyphenyl, 5-flucro-4-methoxy-pyrimidin-2-yl, 5-fluoro-6-methoxy-pyrazin-2-yl, 5-
fluoro-pyridin-2-yl, S-methoxy-pyridin-3-yl, S-methoxy-thiophen-2-yl, 5-trifluoromethyl-
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-fl uoro-2-(6-net hoxypyridin-2-yl)phenyl]-4-nethyl-7, 8-

20 2-amno-7-[4

[ 4, 3-d] pyrimdin-5(6H) -one;
6
y

di hydr opyri do
2-am no-7-[2-(
pyrido[ 4, 3-d] pyri

(R) -2-am no-7-[4-fl uoro-2-(6-nmet hoxy-pyrazin-2-yl)-phenyl]-4-methyl-7,8-di hy
dro- 25 6H pyrido[ 4, 3-d] pyri m di n-5-one;

2-am no- 7- ik gﬁl{m_ - ?ra%ﬂ':) ﬁ’pﬂ?ﬂf yl -7, 8-di hy
dro- 6H pyirafll'ﬁ-lfu %%&&F I n- %yg)fe% ZWG%&Yﬂj ﬁf@

2- ami no- @tBO)(yZp)mdtmm@mrd-pm@n@l-gl;qaﬂmmp]yndmpaavhﬂhyﬁoﬁywwﬁeﬂﬁﬂ
pyrido[ 4, 3- d']hg,x é‘ rtllap one; 6-rasth i

2- ani no- 7- U5 %9 ?‘8‘“&95??&}?&7?“3’12 v Oﬁfyfﬁéf"ﬁw 'Wrénﬂ"zﬁgld@gmgﬁ%'yri do[ 4, 3-
d] pyri m di pyrbzif28, 6-metho idin-2-y], 6-methox -3-y, 6-meth lamino- azm-2-

2-am no- 7- j(9)75 flugfro 2' -tﬁﬂnororr%t hoxy -b};pﬁ;n }é yl) X m::thp?’r

6H -2 pyYh SOAEPHIERI T Semi- &2, 2-tr1ﬂu0r0ethoxy)pyramn-2-yl and 6

IZ—Lag]yP?dZ[%g%l ﬁﬁn%@?@:?? %ﬁ : [gng yl)-4-fl lleI’O phenyl ] - 4- met hyl -7, 8- di hydro-6
2-am no- 7 L ¥ LHSR0nE: dfbddehel QBB Ak Dclapdaha PRAARY orlnffi1y! - 7. 8- ol hydro- 6

H 5 pyrido[ 4, pyrim

2-am no-7-(4-fl uoro-2-isoqui nO|I£I 4-yl - phenyl ) - 4-net hyl - 7, 8- di hydr o- 6H
yr|d0[43d]pyr|md|n50ne Q
2-am no-7-(5, 3" -difluoro-bi phenyl -2-yl{}-4-net hyl -7, 8-di hydro-6H—pyr|do[4, 3-
d] pyri m di n-5-one; 10 R

2-am no-7-[2-(4-chl oro-pyri gyn- 3- “4-f plpr/o-phenyl]-4-methyl-7,8-di hydr o- 6

H pyrido[ 4, 3-d] pyri m di n-5-jpne;
2-am no-7-(5, 2" -di fluoro-3'-liret hoxy- bi phenyl - 2- yI) 4- et hyl - 7, 8- di hydr o- 6H-
pyrido[ 4, 3- d]pyrlmdln 5-

2-am no-7-(5,4 -di f1 uoka2 - metNyI bi phenyl -2 7( -meth)(d 7, 8- di hydr o- 6H
15 pyrido[4, 3-d] pyrim din-5-one;

2-am no- 7- (5-fl uoro-2' - met hoxy- bi phenyl - 2- y)N 2
pyrido[ 4, 3-d] pyri m di n-5-one;

2-am no-7-(4-fluoro-2-pyrimdin-5-yl- phen%) 4- met
[4,3- d] pyrimdin-5-one; 20

2-am no-7-[4-fl uoro- 2-(2- met hoxy- pyri di&-)S- yl)-phenyl]-4-methyl -7, 8-di hydr o-
6H pyrido [4, 3-d] pyrim din-5-o0ne;

2-am ny 7- (5- f | wesreinR ' abd Rbate Ridepaidyatly?QY lahd R*PRY QY land (B-a6 hysteviofly

defined for formula (IT).

3 :
- met hoxy- pyr azi n-2-yi ) - phenyl ] -4-nmethyl -7, S-di hydro-6H
i m di n-5-one;

8- dt hydr o-

hyl - 7, 8- di hydr o- 6H

RY"l -7, 8-di hydro- 6H pyri do

In another embodiment, 2-amino-quinazolin-S-one compounds have formula (Va)

R® O

HoN
R10
15 wherein R'® and R!! are independently Q', and R% R, Q', and Q? are as previously
defined for formula (V).
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pyrido [4, 3-d] pyrim din-5-o0ne;

(R)-2-am no-6-(3-am no-propyl)-7-[4-fl uoro-2-(6-mnmet hoxy-pyridin-2-yl)-phenyl
]-4- 25 nethyl -7, 8-di hydro- 6H pyrido[ 4, 3-d] pyri m di n- 5- one;

2-am no-7- (4-fluoro-2-pyridin-3-yl-phenyl)-4-methyl -7, 8-di hydr o- 6H pyri doJ 4,
3- d] pyri m di n-5-one;

2-am no-7-(5,2" -di fluoro-4'-nethyl -bi phenyl -2-yl)-4-net hyl -7, 8-di hydro- 6H

mno- 7. (5,2 - di fluoro- 4 - T .
Y ani (rjlo[ 77[4-1%%?’@?553’5%%2%?‘9??1“8%%%- G snd Nah R s 3ok y1 - 7 8- di hydr
O g VTS | i Ol Bl @i B of formula (V) angd (Vay, R is bydragen, |4 ooy
- 26 i do[ 4, 3-d i mdine5- : \ ’
oo oL s S IR athstls Bt e 20 honnds of formula () 34 (V)R i seleedFBnAR® oy i dof 4

, 3= d] pyr i grosh conSisiesf hydrogen, benzyl, 1-(4-methoxyphenyl)ethyl, methyl, 3-amj.n0ﬁroFyl,
2-am nq- 7- ( 2- brono- 4-f 1 yor o- phenyl ) - 4- met hyl - 6- (2- metrgll -2-norpholin-4-yl- 5
propyl y- 7,38151&"’1‘?9@?]02me2¥13- qibariapregisnk is ssiested ffom the group

2-am No- 7-dadaiz LA - EYY bl pheny = dswh) - 4- met hyl - 7, 8- di hydr o- 6H
yridoL 4 3‘50318151&%’%%’%@ a::ﬂryi, 3URERIICM iscbuy.

2. am no- 7- [ 2- ( 2. 4-di i dign- . 1-7, 8-
di hydr o- St oot @af%?‘ﬁé %F‘E??Fh%‘?“ﬁ%‘&dg R’gf;"%‘aﬁ Wf‘%’%%‘é“ﬁ% 1755k B¢ |

2- am no- 7-gréup tansisingef substirttad myunpybsticlitedt Byly bubstitasedyor hinsbbatithiey | - 7, 8- di hydr o-
oH i dal 4, 3-d i m di n-5- . . .

o Keroaseh bRt o S tuged hetrsoay) substiutedF vpsbsites Bo1Cro- mor phol i

-am no- 7-{APRBhavBEGeS o e SagRd e, mibsibiEor e el
2 am v 7 O3 el e Rl 2 P T S MSpetsseid 1. oy -
2-an FriioPo- 2 T2 e ho%y® I RO E6 2 o
2- ani o 7 B e e ot phol
(R 22 e L Lt o B e oy oot Lo i e 2y by o phenyl ] - 4- met b
V7 b ot R ki R by L Aol oyl |

2- 2 10- 7-idiab Y060 By kBB hperiing pibichndl. didyesudity | d0[ 4,3

- d] pyri m di n-5-0one. anot her enbodi nent, e  conmpounds of the present

i nventlidon @glepentyl, pedlehsaenyl.od eyedopoptenyio e sprae ajpeets.dhe sforenieationsgovinss of

the present. LAXMJQDaBN BFwo AARERL TR 21 61 4S5 UELATS RS

conforners can be iso Separate che speci es "ahd whi ch
ari se fronlkest gikyll edinooslaylaminoahiodlkd, sidhglealikdornd.

In other aspects of the compounds of formula (V) and (Va), Q? is selected from the

group consisting of (2-hydroxy-ethylamino)-pyrazin-2-yl, 1H-pyrazol-4-yl, 1-methyl-1H-

20  pyrazol-4-yl, 1-methyl-1H—pyrazol-4-yl, 2-(5-methyl-pyridin-2-yl)-phenyl, 2,3-difluoro-
phenyl, 2,3-dimethoxy-phenyl, 2,4-difluoro-phenyl, 2,4-dimethoxy-phenyl, 2,4-dimethoxy-
pyrimidin-5-yl, 2,5-difluoro-phenyl, 2,6-difluoro-phenyl, 2,6-dimethyl-pyridin-3-yl, 2-
acetamidophenyl, 2-aminocarbonylphenyl, 2-amino-pyrimidin-5-yl, 2-chloro-4—methox3'r-
pyrimidin-5-yl, 2-chloro- 5-fluoro-pyridin-3-y1, 2-chloro-phenyl, 2-chloro-pyridin-3-yl, 2-

25  chloro-pyridin-4-yi, 2-difluoro-3-methoxyphenyl, 2-ethyl-phenyl, 2-ethoxy-thiazol-4-yl, 2-
fluoro-3-methoxy-phenyl, 2-fluoro-3-methylphenyl, 2-fluoro-4-methyl-phenyl, 2-fluoro-5-
methoxy-pheny!, 2-fluoro-5-methylphenyl, 2-flucrophenyl, 2-fluoro-pyridin-3-yl, 2-
hydroxymethyl-3-methoxyphenyl, 2-hydroxymethylphenyl, 2-isoquinolin-4-yl, 2-methoxy-
S-trifluoromethyl-phenyl, 2-methoxy-phenyl, 2-methoxy-pyridin-3-yl, 2-methoxy-

30  pyrimidin-4-yl, 2-methoxy-thiazol-4-yl, 2-methyl-phenyl, 2-methyl-pyridin-3-yl, 2-oxo0-1,2-

- dihydro-pyridin-3-yl, 2-phenoxyphenyl, 2-pyridin-3-yl, 2-pyrimidin-5-yl, 2-
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In other aspects, the present invention provides nethods for nmanufacture of
2- am no-7, 8-di hydro-6H pyrido[ 4, 3-d] pyri m di n-5-one conpounds. Mt hods of
maki ng representative conpounds of the invention are described in Exanpl es
1-8. It is further contenplated that, in addition to the conpounds of
formula (1), internediates, and their 30 correspondi ng net hods of syntheses
are included within the scope of the invention. |In other aspects, the
present i nyefiokdeths e TReSniel : | N@inseley 1 A5 | .

i nhi bi tors descri bed g?g?’r%&gﬁd -rre?%g%%’h?ﬁ%tj’ﬂti e i L or s
descri bed iSesgzel-f-ylL | 36-gimesthd potazin-2-tike 3 peetermidophenyb Atangnoqarbonyighenyl, 3-

N ‘i o e . .
D no- 7, SREHAEE S P b BRIt 3 shihofheny 32 @iSlamiporheny’. etbory; 4
corrmu )nd Ofphéryt, Budtyl(4-inethiyl-phenyl, B'le)hyn{dl-]bh&)l)rr]l, B-&]Iubn)q—ﬁ-_(rietl:}o&)r-,pyﬁdiﬂﬂg)lrl(?o-val), V),
or (Va)) or, a stereqisonmer, tautonmer, or rmaceuti cal acceptable salt or
prodr ug%t h&“%?h?"@ggfﬁ@mmaﬁma?' I A& Mﬁ%&ﬁ%}&é}@eé‘t abl epcar rier

sui tabl e f eiougslilabiitichAls LRXIHRER, VoAt Rhmastihl Slmerfyiidher al one or

together with o cancer agents’. A nunbér of sultable anticancer
agents to lwidazddiSddpyreznityisnds 3-methylpbeayicimetdyl-pyredin-2eylcont enpl at ed for use

in the conmpoesiti o t of the .present.invention...Sultabl e,
anti cancer ﬁ?@%gﬂ%&%ﬁé&gﬁﬁm{%‘“f % ﬁ%‘gpﬁh&%dﬁﬂ%%"@’ %gﬁ%gﬂ g'famt%oe'
i nventi on isridogsigyriafignd s/l hetlofornBigitnedipRpiphenyd, 4-dbnsBifh@0iphelss, 4 €. 9. ,
ri bozynes); pol ypeptides ( nes); dr. u_g_syéL bi ol ogi cal m netics;
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al kal oilfls: chierg, '&%%Yasg@ﬁﬁlggﬂiﬁﬂ&?ﬁé%m PEHER 4-gidluorord-meyhphsnyh é,s;

h ; ' ) 35 QN nals isbod SeCaNineat adiniit h

e o S s B T i B

nmodi fi ers (1&-myrazol-dyr4-Snam-Z-metoxy-pliehyaf-thoc-2-methyll-phényhst-fleorophenyly4- 2] ) ;
dopt i i th ts; i et W h. f act - t hat

ORI L Ll e RN E e e S R A S

therapy reaggvk§-pyaffidiaSpled-itiiydplienyl, aagehylspydidth-2yt l4eabthples ridindvpy, 4-

vacci nes; inhibitors of angi oglggﬁgsts, and the |ike. 20 Nunerous ot her

exanpl 88 offyeplidiert Hdrpypeuding SimahorRyragn-Lwhrceti-HEersr<Ed) Sui t abl e
for co-adm,pt.st i ith A bes o o 2. . i vl S-amino-6-

i o7 GG B RRpYb 3 6 s-aping CmathoxyS-methylpyrazin 2L, Saping 6 |

i nvent i on amethdgkpepyridine2-yh 6 bl bidtthetbbxiyrpyrinddiar2-yl, §whloer-6-mathoxmpydizivedit s,
anti cancer ents.tp he used, in conbipati.on wi th 2-ani ho-

. dr oar dbarey epho SR AR b ook BRL fetornt i on
conpri se agiioky-pyrimdidiat2-yin SUlerdos- methoRi b HaindPAPS Fhbfo-pydgiant- L shat i nduce

apoptosis include, hut are not limted to, radiation; kinase inhibitors

(e.g., 28pi desthaxy-roeridir Irykacnefhonetbiopher2-yESenflupmpmsthyl-pysimids-2-3h S-apgtkul ar
Endot hel i al : - i LRI : i t
& owi ' Fao PR, bR6H0:p BRAERLAL o BHEKE R AhD255e b Hlin-2 3T (HIBRLAD
Fact or Regpepdion2-1PGHFRprd-pyidiasd ol Galgidodtyepyridenn2tyBérmetbbx S -methylamibd-bi t or s

such as STIp-yrSaZx'}:L-Z-yl, 6-methoxy-5-methyl-pyrazin-2-yl, 6-methoxy-pyrazin-2-yl, 6-methoxy-

-

pyridin-2-yl, 6-methoxy-pyridin-3-yl, 6-methylamino-pyrazin-2-yl, 6-methyl-pyridin-2-yl,
25  5-amino-6-(2,2,2-trifluoroethoxy)pyrazin-2-yl, and 6-triflucromethyl-pyridin-2-yl.
In one embodiment of the compounds of formula (V) and (Va), R® and R’ are
hydrogen. In another aspect one of R® or R!? is hydrogen and the other is halo or C-Cg
alkoxy. In some aspects, one of R’ or R™ is fluoro. In other aspects one of R’ or R is

methoxy.

30 In one embodiment, the present invention provides a compound or a stereocisomer,
tautomer, pharmaceutically acceptable salt, or prodrug thereof selected from the group

consisting of the compounds in Example 9, Tables 1-5.
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30 [G eevec or Aivec]); antisense nmolecules; antibodies [e.g., Herceptin
and Rituxan]; anti- estrogens [e.g., raloxifene and tanoxifen];
anti-androgens [e.g., flutam de, bicalutam de, -28 finasteride,

am no- gl ut et ham de, ketoconazol e, and corticosteroids]; cyclooxygenase 2
(COX-2) inhibitors [e.g., Celecoxib, neloxicam NS-398, and non-steroidal
anti-i nflamratory drugs (NSAIDs)]; and cancer chenot herapeutic drugs [e.qg.

i ri notecan Calg% r rba2| ne (DTI C)
dexanet hasone Lgfloxant %@Wﬂe@ﬁ%@%ﬁ#@ﬁb@%cﬁﬁgﬁﬁﬁ% 5- FU,
Doxr ubi ci nsteréeisahes puomed, phainjaceutically adcepiatde spiabr prgdmgtisredfedectedfranmi des and

cyt oki nes; and staur%wgarlne and the like. In other aspects, the invention
prOV|des ﬁg t he conpounds and conpositions described herein.

For exanpl e, F@Qq&mﬁwolg} -(QFRho AP 3yD Qﬂzesﬁwmaﬁﬂ'zm gim-gran be used in
0

t he treatnent cancer he conpounds and conpositions described 10 herein
can al sb bByrifoE3- ]P}Tln%dln‘énflrﬁacture of a medi cament for the treat rrent of

reati ng human O 2 et ookl MERER O AKRRL MRS S BB TP TR, ot ve

di sease, sdihhdrasﬂi;pgnn:b[él B-Hﬂlgnpﬁaﬁéncbne i nvention provides methods of treating

h bj ect f h .t t, i, S
i ni st ori ng. {BORFEREBH TR ERe RO Ty DR o
2-am no 15gH. Qd,[h;gqi]ﬁyr%}dgyyoggw 3-d] pyrim di n-5-one conpound or
conposi tion Q%I) a conpound or conposition of forrmula (1), (la), (II)
(

(11a),1qriy, +2aemm9ﬁ7\()2 br@mq—&)ﬂuo@wphena}) -6-MB) 1 -(4-methoay-phemytrehy)

nbi nat th nbodi nent , th t
Covent on_ Belvl oo R PR SRRl s e o A pro ferari ve dFSELEZePn
a human or ani n@i) 2sdiiin 6Tt [2H(6- ni&ﬁﬂ:yqunﬂincllyl)lphaﬁv@mmeﬂ%@-?@dﬁhﬁrﬁﬁﬂg

adm ni stering, to said chubl ect an anount of an 2-am no-7, 8-di hydr o- 6H
pyri do[ 4, 3PHT4A T -FIRIAAU SRR % opound o corrp03|t| on (e.g., a conpound or

conposi tion of gf f)sztdiﬁhaﬂm)ﬂdo}éi(@ﬁeﬁfokmwnaﬁa i—?’ln fiytL.4- BleBHRNR-dRdrell ar

proliferation or "tumor growmh in the s er embodi ment, the
presents | n6§mnd¢{4,[3rdivymsimré{0hﬁds for treating a 25 cellular proli ferative

admi i st eri ng t 5e0ay-ipfRe b O B A L ARLATRY £ ARARE' ' 1O
plyrl d0[|4| 36Hq>]y§1§l¢[l4mcﬁ m@dmﬁeneorrpornd (e.g., a corrpound of for rru:ca §|1ve o
Eegtce( or) pr eveﬁﬁm@éﬂ"tﬁl'éﬁmrﬁrzodzaﬁ PY\%CHH ST}‘/\{)'SI%‘F&Y@%? é’é‘fe 5 V?M%%?fon with

at | east ogg.Agdbilais iB8NE.oher the treatnment of cancer. 30 The present
i nvention prﬁﬂde[s Qﬂﬁ ounds that are inhibitors of HSP90. The inhibitors

are us?ul |n plramnn)ektﬁ ﬂn«ab -2e@rpabityipprdintoyDiendi4onetidtZel-i nary use where
-29 inhi b|t I—%E gm%%ﬁfj-bnee g., in the treatnent of cellular

proliferat |
2-am1no 7-[2- (G-methuxy-pyrazm 2-y)-phenyl}-4-methyl-7,8-dihydro-6H-
pyrido[4,3-d]pyrimidin-5-one; |

(R)-2-amino-7-{4-fluoro-2-(6-methoxy-pyrazin-2-yl)-phenyl}-4-methyl-7 ,S-dihydro—
25  6H-pyrido[4,3-d]pyrimidin-5-one;
2-amino-7-[4-fluoro-2-(6-methoxy-pyrazin-2-yl)-phenyl}-4,6-dimethyl-7,8-dihydro-
6H-pyridof4,3-d]pyrimidin-5-one;
2-amino-7-[2-(2-methoxy-pyridin-3-yl)-phenyl]-4-methyl-7,8-dihydro-6H-
pyrido[4,3-d]pyrimidin-5-one;
30 2-amino-7-(5,2'-diﬂuoro-biphenyl-Z—yI)-4-methyl-7,8-dihydro-6H-pyrido [4,3-
d]pyrimidin-5-one;
2-amino-7-(5-fluoro-2'-trifluoromethoxy-biphenyl-2-yl)-4-methyl-7,8-dihydro-6H-
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as tunor and/or cancerous cell growth nediated by HSP90. In particular, the
conpounds are useful in the treatnent of human or animal (e.g., nurine)
cancers, including, for exanple, lung and bronchus; prostate; breast;
pancreas; colon and rectum thyroid; stomach; S liver and intrahepatic bile
duct; kidney and renal pelvis; urinary bladder; uterine corpus; uterine
cervi x; ovary mul tiple nyenoma; esophagus; acute mnyel ogenous | eukem a;

chronic rr}s RYEBAMSyrintiicehg; | ynphocytic |eukem a; nyel oid | eukeni a;
brain; ora caV|ty and pharynx; larynx; small intestine; non-hodgkin

| ynphoma: nel andg@inefrd2--thiongysdinchyl) delusephenyt]-4-metb? Sedihvsine6bi ment |
t he i nvent b?rndorf (T;)}dg@& gﬁt@_g s of treating an HSP90 nedi ated di sorder. In

one rmet hod, nt of an 2-am no-7, 8-di hydro-

6H pyrl do[4 3 dl-pyﬁndﬂiﬂtt-lﬂu&'omi @-Dtp-piidin ey 1y h@qumethphl’i Sidifydtosia (1),
(ra), (mMa), (1V), (W), F and (Va)) is adm nistered
to a p HY“%oé‘; é‘d’,] Wﬁiﬁaﬁ‘r ®% ani mal subj ect) in need thereof to mediate
(or m)dul at e) R GIE- ]Pﬁféh ; Grolggli at ed

di sorder is a E%Pa?@n@w@_‘rﬁg{)ﬁﬁfzeﬁrsa Ive, 431 ﬂgdglgleﬁrlngﬁ?n*eﬁﬁ]?ar di ovascul ar,

and centrabylrirh}[%éuﬂp)avmdm -dies or der . In anot her enbodl ment, the invention

provi des net hods _of t el | ul r ol raI t0|nnune
cardi ovascul ar, E&F‘”&eﬁf d}ﬁ'é(freg’l}%lew?z{'%l?na th’l"l o‘?&: y]ilrde%[‘%

effective a]ps]uﬂﬁdmfs-@leg am no- 7, 8-di hydr o- 6H pyri do[4 3-d} pyrimdi n- 5 one 20
compound (e. g, acorrpou of formula (), I'la), (111) (M),
e TRay & A0 S (e bl S b P 1)
ani mal subjp &‘%[43@ dibepgof to treat a cellular prollferatlve viral,
aut oi mune, ” car di ovascul ar’, ar’\d central nervous system disorder.
representative ammnyo -F5 2dhﬂwm3hmn@ok}8§@hemyiﬂrﬂ)—ﬂmqth}dﬁt8 dlhy@rmﬁirl—descrl bed

in 25 Exa ferred enbodi nent, the
2- ami no- 7, Mq{ 3 W“ﬁ@’r‘f’ﬂ%ﬁ4 3- d] pyrim di n-5- one conpounds of the
i nvention have m&&&(yaidmuér@iz'-me nzbbiphétgrllzﬁﬁﬁﬁlmeﬂ%msmydr@sﬂ-t han or

equal to 100 M In _nore preferred enbodi nents, the O value is less than
or equil t8yEdpl4B-UREENgErEoRef erred with an 1 C50 val ue | ess than or equal

to 25 M Still, a@gq}ﬁvz rqg,‘?g&roezi nf‘e%%? m%ylk@n%]g 3: %ﬁ{l"ﬁﬁ“ﬁ@dﬁ’ t han or

equal to 10 nore preferre 0 val ues |ess
t han or eqpmdq{ﬁ:’a-ﬂ]mmﬂ‘ﬂdéz -§-ohd;owi ng definitions are provi ded to better

St ur at 60 hydr ot AFBYT T rAupE T At ftreni AR Bt oife R,

phr ase incu}ﬁgmlahrsa(l,@t chain al kyI groups such as nethyl, ethyl, propyl,

butyl, é‘)_entyl hexyl , Fleptyl octyl, nonyl, decyl, undeg%l, dodecyl and the
like. 20he phr ad@ranes3-lf-Huride@-wehaenprrdindy)-PhemtrsmeysT.8-gityAto-tai n

al kyl grou I %h‘ﬂﬂ] not limted to, the follow ng which are
provi ded ng/li'ldcl);"‘iI§ i dﬁl ?UIECH CH3) 2,
2-amino-7- (5 ﬂuoro-3'-methoxy-b1phenyl 2—y1)-4—methy1 -7,8-dihydro-6H-
pyridof4,3-d]pyrimidin-5-one;

(R)-2-amino~6-(3-amino-propyl)-7-{4-fluoro-2-(6-methoxy-pyridin-2-yl)-phenylj-4-

25  methyl-7,8-dihydro-6H-pyrido[4,3~-d}pyrimidin-5-one;
2-amino-7-(4-fluoro-2-pyridin-3-yl-phenyl)-4-methyl-7,8-dihydro-6H-pyrido{4,3-

d]pyrimidin-5-one;
2-amino-7-(5,2"-difluoro-4'-methyl-biphenyl-2-yl)-4-methyl-7,8-dihydro-6H-
pyrido[4,3-d]pyrimidin-5-one;
30 2-amino-7-[4-fluoro-2-(1-methyl-1H-pyrazol-4-yl}-phenyl]-4-methyl-7,8-dihydro-
* 6H-pyrido[4,3-d]pyrimidin-5-one;

2-amino-7-{4-fluoro-2-(1H-pyrazol-4-yl)-phenyl]-4-methyl-7,8-dihydro-6H-
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-CH(CH3) (CH2CH3), -CH(CH2CH3) 2, -C(CH3)3, -C(CH2CH3)3, -CH2CH(CH3) 2,
- CH2CH( CH3) (CH2CH3), - CH2CH( CH2CH3) 2, - CH2C(CH3) 3, - CH2C(CH2CH3) 3,

- CH( CH3) CH( CH3) (CH2CH3) , - CH2CH2CH( CH3) 2, - CH2CH2CH( CH3) ( CH2CH3) ,

- CH2CH2CH( CH2CH3) 2, - CH2CH2C(CH3) 3, - CH2CH2C(CH2CH3) 3, 10

- CH( CH3) CH2CH( CH3) 2, - CH( CH3) CH( CH3) CH( CH3) 2,

- CH( CHZCH3) CH( CH3) CH( CH3) ( CHZCH3) and others. Thus the phrase "al kyl

groups” groups, secondary al kyl groups, and tertiary
al kyl gr ou%s‘;rl gﬁe E?reg 5g+<yf groups include straight and branched chain

aI kyI gr oups ha2/~amgm+4-nwth;(27 (4,2't30-rifluoes-biphéryl- 23/ 28 by ded-6Hepyrid&4,3Al kyl ene”
unsubs%];p ut e1d S | ene” refers to the sane residues as noted above for

aI kyl poi nts of attachnent. Exenplary al kyl ene groups

i ncl ude et hyl eﬂ@m(no m)oA-ﬂﬁd}B-)phé‘r{}*?)-:( -nfelRAER Slrseniyl-20R6kpdbiRA JL Pr Opyl ene
(- CH2C( CH3) 2CH2- kenyl " unsubstituted al kenyl refers fo straight
chai n ahd ProRv Y,dﬂi@nGH'P)Z@OHﬁ)‘d}Pmmm ~-5ra@g} cal s having one or nore

car bon- car bon n IE eferred
al kenyl gr OUpSC5I)-’lC udﬁ S| ﬁéﬁ §§ﬁn‘1°té§3$§8‘ﬁ%‘%?%g4%?‘{<ﬂgﬁg’rﬁ‘ﬂg‘ﬁaég havi ng 2
to 12, or ﬁyﬁdn[tﬁi%-d]pyhnﬂdmﬁem "Al kynyI or "unsubstituted alkynyl" refers
to straight ch n an nch,ed chain dro ar ls h VI ng one or
nmore car bon-ca g%-&r 406‘1%”9‘0&?5& }54%8{&1?[?63’1 at ons.
Preferred @;H{(y,g 3Jd &n%térﬁ‘ght cha| n and br anched aI kynyl groups
having 2 to or 2 t 6 car bon atons. "Cycloal kyl" or "unsubstituted

cycl oalkyl " r ef 2eminod’-Hi-freno-2- -(§rmesdyenyridine 3 -aDkphienyh-dimeathil (Tegfdihydro-6H-
Re resenta ups i nclude cycl opropyl, cyclobutyl,
p yﬁ/d%é %ﬁhﬂ@@%ﬁn 59@]C p ycl opropyl, cy y

cycl openty f oheptyl, and cyclooctyl. Preferred cycl oal kyl
groups have 3 tpaxﬁamal-@@ﬂu&&wymﬁdm-ﬂdcﬂh&ﬁyl&enﬂéthylcﬁ-(z-maﬁyllbbtnoi-phbﬁﬁl-
cycl oal kenyl " refer olycycllc al kyl -31 substituents navng

at least o é'Pﬁoﬁbl)ﬂiﬂ’%‘gWEﬁ%gﬁ’d@ PYHERN-918% er r ed - cycl oal kenyl groups
have 5 to 7 Car%%uf?:t’ﬁ f18618-2L@Gh y%dﬁpﬁﬁgﬂh%ﬁ)fd?ﬁ%&ﬂﬂ leapan&n

"Substituted al ers to an a gr oup ed dbove in V\:hl ch one
or norkh bmmj@ohm-fta'l-(pmmbn'( &—ﬁﬂwdrokﬁiﬂ-pm@ﬁi 33d]pyrnidimp$-anesd by a bond to

atom Such as 2 ermoer (> Aieron-BaRy iR PRt 8onfaliEy "

groups, al @Kﬁro@%l{?ﬂ@dxhﬁdrﬁlmyyrﬂfow JpydiRddiast-gde; gr oups; a sulfur atomin

groups such as thiol grou aryl sul fide,, sulfone, sulfaonyl, and
sul foxi de gr ouds; ""dmﬁp't r g@ﬁ’“&?tﬁ‘ﬂrﬂ%o@f §ﬂ1ghp)ﬁu@§ma%m@hetg,lﬁ—ﬁgwthy
al kyl am nog 1155) dg(j,@ﬂi gﬂﬁnﬁiﬁﬂ @Qme%ﬁr yl am no, N-oxides, imdes, and
enam nes. Substl t ut e g]?

20 2-amino-7-(4~fluoro-2- furan 3-yl-phenyl)-4-methyl-7,8-dihydro-6H-pyrido[4,3-

d]pyrimidin-5-one.

In another embodiment, the compounds of the present invention exhibit helical
asymmetry. More particularly, the compounds of the present invention may be
atropisomers, which is a subclass of conformers that can be isolated as separate chemical

25  species and which arise from restricted rotation about a single bond.

In other aspects, the present invention provides methods for manufacture of 2-
amino-7,8-dihydro-6H-pyrido[4,3-d]pyrimidin-5-one compounds. Methods of making
representative compounds of the invention are described in Examples 1-8. It is further
contemplated that, in addition to the compounds of formula (I), intermediates, and their

30 corresponding methods of syntheses are included within the scope of the invention.

In other aspects, the present invention provides compositions that include the
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10 al so include groups in which one or nore bonds to a carbon(s) or

hydr ogen(s) atomis replaced by a higher-order bond (e.g., a double- or
triple-bond) to a heteroatom such as oxygen in oxo, carbonyl, carboxyl, and
ester groups; or nitrogen in groups such as imnes, oxines, hydrazones, and
nitriles. Substituted al kyl groups further include al kyl groups in which
one or nore bonds to a carbon(s) or hydrogen(s) atons is replaced by a bond

to an 15 . roaryl. t erocycl vl | gal kyl cycl oal kenyl , group.
Preferr eda%%%%otlpﬁﬁ%ra S%ICWFJ]E%‘?"BU ‘?%‘%‘1‘1&%?“@%%‘* gﬁﬁéeﬂr @%&Pﬁéﬁ'ﬁ“&%‘lj ps in
whi ch one lgsteiior e bonds to a carbon or hydrogen atomis/are replaced by one
or nore bonds to fluoro, chlore, or brono group. Another preferred

substituted al kylonghaspesr, the phddenttiivehlisiopb s pHanfcR R shufistidns al Kyl groups
that contain the trjfluoronmethyl group. Oche.rdgref erred substituted al kyl

groups 20 OHEISHE at lsax&ne 3-appneh Sl der-6HuwEdeldrddlpyemidin-5ro8e porapourgd dr ogen
atomi s repl C t it uted

al kyl Ssr 0u@.g@%ﬁcﬁg}ﬁﬁgﬁdaofﬁ%ﬂgé@,iﬁ&ﬁ?ﬁ%@?}, ﬁ?)]?’r@?@i mr@?a&h@’ %L(ﬁgjl) OE)%'Jef erred
subst i t ut ederadibymergtanioper,ion pharthecautital acgpablesatt baprodag shaent tegetheowitba a
substituted or unsubstitu alkla%, (I am no, heterocyclyl.amno. Still
ot her pref PR BEP emﬁs@ 8-8“1 : Wipa uinﬁnﬂ%né‘ﬁﬂone or nore
bonds to asBRct e Blohs oPfogtHEWIALHth&)anBédb® dgents epl aced by a bond to an
aryl, heteroaryl, heterocyclyl, or cycloallcyl group, Exanples of

oo =0r0) cron 8GR R e B SR o RN oot

Exanpl H5 ofontemipddted foe nsesindlie enmpesitipns and medtkods of the pres@riorention. GhyitableCH3,

N N B W T e T TS
- NHO(=0) OCifots @B fbptos S RucleoRRANE R, ribautuas);golybépaiass | Lut ed al keny! ©
u

has t he same neani n?_ Wi th respect to unsubstituted al kenyl  -32 groups that

subst i t ut elf-Bal RGeS Pigloeiet mimeticpalialaids; alkylatng pEBise MMM "groups. A
subst | t ut eghfldfelihiGQURAiE Gbikiiass; BlaKERKIoRbONRE. dihdintlurfibifies car bon or

eny|
non-hydrogen atdmis bonded to a rbon do er carbon and
t hose I wiinpigated evithfantibmcenbmgss txibnsandfor rasiiertuglides plsinlogicalrespossebonded to a
carbon not __inwolved in doubl e nd ta not her bon. .."Substituted
al kynyl " hﬁgﬁﬁﬁrtg\f@ﬁ'ﬂg‘t‘?ﬁg‘% S#ﬁ‘gm}ﬁ'af@@dﬁt@ge @ugg'?iﬁ)t’ ﬁ@oé’&wél kynyl  groups
that subst inihirRthepdply \lerts; HdRatopaRtiNoWtH RSRES hgdn®s MaSHARE hinkdredl al Kyl
groups. A _substituted al kynyl group includes al kynyt groups in which a

non- car bondiEpreRdRionyeIE 0 glifantcdppic SCiBh BERAIIETSP MICEETIRY ADESERI BB ded t o
anot her Cafeg%ﬂtsaaﬂq nh OO RIeb; } GleiBed) %ﬁ%&?@hﬂé@g&kﬁ,%ﬁ@ﬁﬁ&gen atomis
a din e bon

bonded to a rbon not 1 nvolve a’‘trip 0 anot her carbon.
" Subst 2( ut Nomerpus athbkegiaihplea st theenotienapenticamuimpgundst 4nd meti@acdr thepapiessubst i t ut ed

Y o8 K P o SR e 2l P AR Rl 5B 0s-

unsubstitu
one compounds of the invention are known to those skilled in the art.
In certain embodiments, anticancer agents to be used in combination with 2-amino-

7.8-dihydro-6H-pyrido[4,3-d]pyrimidin-5-one compounds of the invention comprise agents

25  that induce or stimulate apoptosis. Agents that induce'apoptosis include, but are not limited
to, radiation; kinase inhibitors {(¢.g., Epidermal Growth Factor Receptor [EGFR] kinase
inhibitor, Vascular Endothelial Growth Factor Receptor [VEGFR] kinase inhibitor,
Fibroblast Growth Factor Receptor [FGFR] kinase inhibitor, Platelet-derived Growth Factor
Receptor [PGFR] 1 kinase inhibitor, and Ber-Abl kinase inhibitors such as STI-571

30  [Gleevec or Glivec]); antisense molecules; antibodies [e.g., Herceptin and Rituxan]; anti-
estrogens [e.g., raloxifene and tamoxifen]; anti-androgens {e.g., flutamide, bicalutamide,
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groups. "Substituted cycl oal kenyl" has the sane neaning with respect to
unsubstituted 15 cycl oal kenyl groups that substituted al kyl groups has with
respect to unsubstituted al kyl groups. "Aryl" or "unsubstituted aryl"
refers to nonocyclic and pol ycyclic aromatic groups that do not contain
ring heteroatons. Such groups can contain from6 to 14 carbon atons but
preferably 6. Exenplary aryl noieties enployed as substituents in conpounds

f th 2 Elelal Kk

0Ar al Eyl O%I?d%g%}&gw\/@me ¥ &égﬁétg&gl {jC%zjraoup Q}&@é?m&%ﬁa‘i It hean aryl
group as %Iéﬁ(iﬂﬁédhraﬂnwss [eEy;ﬁah@bmb,mdnmbijﬁﬁa&mdanplsmmdhh n conpounds of
lky P por LR G, ntEy G APl en et ShTEo ety SBES i BRFTed | n
compounds (@‘axriphﬁa:pr@slem HudiRBink QFrulidie), dstarbabiae (PIC) @XRinBthaddgezy! and the

like. "Heteroarylallcyl™ or_"heteroaralkyl" refers to an al kyl ?roup

subst i tut SatpapRoRe, %Wi’l%?léﬁlﬁm&@ GV Jeaxrgieinel axoters oriaxgl
et er oary! Gkl si P Suol AR OXEIiEL eg%&@%ap@sﬁ&%ﬁ%hﬁgor@men&%nmn have

froml to 6 car I ncor por at e al on of the

aral ky! g1 oup. 3P Rl SheR0aLNL ALIXkesHEAHRS oS UEArleDuSRIRALNTS of the

present invention I nc or exa Al koxy"
refers to donddiiomhdeseibed R2fin. §c€bxeﬁ7pl&l,ltkeyd:ompouﬁd&}ﬁﬂicbmbﬁﬁtl@ismyécnbﬁ sone

- 33 enboai hed U, -C6 al kyl. Representativ anpl es, of al koxy groups
i ncl ude n%qr%ﬁ@nbeé{sra&@ythefr%{a CaRGE.f mﬁem&@ﬁcgﬁa@tﬁwsﬂm bed ami o

ref er sygher 9T Wely Rt i B R group
-N%%lﬁmlgég‘gelng%'oélan Isg&&afrhg%}]fﬁdeperﬁently se fgg%hg ?roc?%% gﬁ‘%r?oup

t f t ed
akenyl a1 kymyl o€ Bl e AR VLB bR et E Pt ey

substi t ut eajumgdcsh‘tgacttkydfferingtfmnoacgl]u,lammiﬁemmwchstakaeslmhcaangncpr Héteqrasestc| i c,
substituted heteroc cI S Kk - SO2- subst j t ut.ed vvhere R D
ond Ro1 ar BVFTRR BtPvdes gfiogs o Grathné Bl o soR BblshiS ndl o B

het er ocycl win;ﬂsmglab&imswﬁ@%mé fbReyLihbapaitRaPy diftcBYOMhOER of £7L-ahio- and 1(61
are both not dro&{ When R60 is hydrogen and R61 is alkyl, the

subst i Kut el8-diivdw-¢i-ourdel4.3sdmmimidingSoae eqmwnd@r PRERRISHIORSE 84 RGIBPAUAS. \Wien

1(60 and o] sg@ eferred
to herein %Igcgéﬁp g{lﬁoﬂéﬁlﬁéﬂ&%(eﬁpg%gﬂi Ja@@é(%q{g@%}b@ u e?f@% 1;10 it is
meant thatalm&dremcd?ﬁlﬁnﬂrmivﬁ&ioth&dn;&chmgmgentﬂut not both. When referring to a
di substitut ed amno, it is neant that neither R60 and R61 is 15 hydrogen.
The term "al kyllamwtber mﬂfodﬁﬁemehepmsmomamcgrmmdesmfonﬂ'mmﬂ i0is

I s, hydr,ogen or Cl-C7 al k | am no"

G-C7r alk erm dlalky
refers to ﬁyqlléiaa{;wa i;ratwmﬂg@%:fn Efnan ey ‘B’émélr?&l’ﬁ%‘f“él?@e@t The term
"aryl & nNogonkiRsRibSadithRiteRng ® datsubject an amount of an 2- ammo-’?,S—dzhydro—6H-

pyrido[4,3-d]pyrimidin-5-one compound or composition {e.g., a compound or composition

of formula (1)-(V)) effective to reduce or prevent cellular proliferation or turnor growth in
the subject.

In another embodiment, the present invention provides methods for freating a
25  cellular proliferative disease in a human or animal subject in need of such treatment
comprising administering to said subject an amount of an 2-amino-7,8-dihydro-6H-
pyrido[4,3-d]pyrimidin-5-one compound (e.g., @ compound of formula (I}, (Ia), (If), (11a),
(111), (a), (IV), (IVa), (V), and (Va)) effective to reduce or prevent cellular proliferation in

the subject in combination with at least one additional agent for the treatment of cancer.

30 The present invention provides compounds that are inhibitors of HSP90. The

inhibitors are useful in pharmaceutical compositions for human or veterinary use where
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group NR6DR61 where R60 is C5-C7 aryl and R61 is hydrogen, C, -C7 al kyl, or
Cs-C7 ary]. The term "aral kylam no" refers herein to the group NR50R61
where R6D is aral kyl and 1(61 is 20 hydrogen, C-C7 aUyl, C5-C7 aryl, or
C5-C7 aral kyl. "Am dino" refers to the noieties R40-C(=N)-NR47- (the radical
being at the "Nli nitrogen) and RAO(NR41l) C=N- (the radical being at the "N2i
nitrogen), where 1(4p and 1(41 can be hydrogen, C, -C7 alkyl, aryl, or C5-C7

aral kyl . " X ankef er ro -al k1s 2 re.alkl is Cl-C7
al kyl, and a Wﬁbsf%goa ]51%9&84’%3%{ ’HE‘?%&“ E?@‘%%%é@%’gﬁf?%%?ﬁ?%“{% t he
group - ( Cl asGémat dndlgrchhdefdns €all @royl) mediatéd bp MEPOBY Inspartivalarthé edpduatdei n to
ot P e Rt e om0 e BUREEy o

aral kyl, o T . » :» I§F oup
-C( O - NH2. ay. ' ) ' t . :

LG - N SpB R bick b Gon ISP RRER ) iRl o 1GY Bid ekt B Ohag:

al kyl . SThelivezand ingrebdpati¢ bideoduct dirdney an pehis; arinary blatdes; getngeon®Es0) - 34

NR "R--where.R'' 1.5 C and R3' i,s hydragen - kyl aqr C5-C7
gt AT corlif oot Aniolé mdRnE Srattiel B AP R ool 1kt Mo
R32 i s C5-fayelogenatikielikentigh IRBphdcstit jetkafie myélbidlenkamiay braiCordl éavityyand or C5- C7
aral kyl . "Am nosPI fong/l " refers herein,to the group -S(0O 2-NH2. "Substituted
5 ani nosul ﬁfaﬁwm apgetraalhipfesting: pen-hefekiy mpromgiapclanqress pstVillpley 01934 i s

Q- C7 al kylqeatda R35 is hydrogen or CI-C7 alkyl. The term '

"aral kyl am nosul fonl yaryl" refers herein to the group -(C5-C7

aryl)-9(0)2- NH-ar iy ] 0O is aryl.

" Car bolr?(yl " ref e@sﬁédggé%r%bdé%%ﬂ?’%? mé’?’%“ﬁ’gﬁi’f‘;c’f‘iﬁ&%ﬁﬁ‘%é’?ﬁ?ﬁyr refers to

t he group HEPSO Gédhad Kisbrdet, Anyhe arthodydn'effeefier sndunt tfen Jaminp-7 800y droy | .

Phet er oar PEVEATBorIPArEes obe GRRe] (o aifiRasi Floraly 1S,
het eroaryl (lné?,r _)Koi?lha)éﬂ‘!}, (rehereRam ﬁdc)i) is adRin2aeYd %C'S');afi%ﬁggg alighahal |y to

t he group e esters, Where R36 is

h
Cl-C7 al kyjnim mc@ﬁjﬁm%@%%?%%%gw@r r@@t@c)dﬂ%ﬂ'%(@wcﬁviﬂ}hénts@mwspsg&
"aryl carb i ; i : aithi '
e a1 K5 col¥ R0 ol Bl BRI Ba bR Enlf G Held it qandfosh Bl )

" Cycl oal kyaml deyrird] nepbes systeen disorddrky|l group substituted with a cyl oal kyl
group as defined above. Typically, cycloal kyl al kyl groups have from1l to 6

carbon atons meﬂ?tﬁaraﬁlﬁﬂim?m,hhﬂm&ﬁiﬁa&|pkmhd 'delmsietﬂhm obfredting acyihilaal kyml kKI
group. 20 " onyl am no" .refers top the dival en roup -NHC(OQ - jn iC
the hydr og%‘%ﬁ GM‘BT%’@H@’%WP% cardiovasgalar. o °?"H@SE %rﬁ?%d%r%f-o €an be
replaced Chrefida 3n'ofeetivd aountds a Faniné-78-8ihsio-6H-Bitio[£3dpAAhAMHL N1Gnd " OUPS
I ncl ude noieties such as carbanate esters

20  compound (e.g, a compound of formula (I), (Ia), (IT), (11a), (11T}, (11a), (IV), (IVa), (V), and

(Va)) is administered to a patient (e.g., a human or animal subject) in need thereof to treat a

7y

cellular proliferative, viral, autoimmune, cardiovascular, and central nervous system

disorder,

A representative assay for determining HSP90 inhibitory activity is described in
25  Example 10. In a preferred embodiment, the 2-amino-7,8-dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one compounds of the invention have an ICs value for inhibiting HSP90
activity less than or equal to 100 uM. In more preferred embodiments, the ICsq value is less
than or equal to 50 uM, even more preferred with an ICsy value less than or equal to 25 pM.
Still more preferred embodiment have ICsq values less than or equal to 10 uM, and even
30  more preferred embodiments have ICso values less than or equal to 1 uM.

The following definitions are provided to better understand the invention.
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(-NHCO-0R28) and amdo NH-C(O -R2s, where R28 is a straight or branched
chain Cl1-C7 al kyl, C3-C7 cycloal kyl, or aryl or C5-C7 aralkyl. The term
"al kyl carbonyl am no" 25 refers to the group -NHC(O -W where R25 is alkyl
having from 1l to about 7 carbon atonms in its backbone structure. The term
"aryl carbonyl arnino” refers to group -NHC(O-R29 where R29 is C5-C7 aryl.
Simlarly, the term"aral kyl carbonyl am no" refers to carbonyl am no where

RZ9 is C5-C7 amghkw .p < b+ Oh B Ol P lpats ' : t ek | erived
from guani di ne, ﬁ%lﬁl—?fl\l-% =ﬁﬁ§ - Rl%ypéﬁfgﬁqﬁg%@ﬁegygﬁgﬁgeﬁ?ﬁ%s@ g?ll%t(ejd at the
ni t rogen &bomindwtergatorgs. t Thas thethrase invhides stradghe chomalkyl gretipsFtclpomsitthyln of t he
uani di ne,_.e.q. i,am nong | eneam,no H2,1).2 C=NH- d,t hps opded at

gi t her of elﬁﬁ’&%ﬁ?ﬁy?’(?é‘g!rlr %?P?mégﬁr f?gﬁ’g“? l’f%’rnﬁé e@’#w’?&ﬁ%”ﬁ 98?{%93%“?&% . and/ or
" 3" - posi t it phirke ABSinglHABTbrafohe cithin isbRARs G sthifht bithin allyN@oupty eR@Rig at ons at

any of the nitrogens can be replaced with a surtable substituent, such as 5
Cl- C7 &l kyut ngtdigited &9, thsfollgwingwhich are prayidsd &y wagof example: -€B{@H2t 0 clil or o,

Cadi ohl | suEe TG SR eRRor Ol PR CROBI DL - "0 aups
i nclude - GEH;CHﬁéHi)@}HmCEh}}I-GH&G&H@-!:CE—E}:&(E—IQF@H&,aCHgﬂ&f,HzéHs)aal substituted
“corocrs, “ERjRRac R ARCRR R PPl RS R R ROGARRT ¢ ooyl i ¢ o

"unsubsti t-g}ggchg}q@m@g}zi, .@}gcg;lg((’jﬂaj;)e@g%@}wtﬁgcm)% "unsubstituted
or

het erocycle,” and_ "heter ocycla%ll unsubsti tuted heterocyclyl,”

" het erlfcy cFH4F Ry CH.GH(CHns nE Bt CHIEHICHCE(G Y oal kyl group, " as used herein
f t i i | i i d
e e AR g e

containing a nrtrogen, oxygen, or "s Exanpl es
i ncl ude 3-incdmded primatyeaileyi groupg, secoidaryratioy groups) @hé tepiddry atkgpdrouise @rdferosnt

ni trogen, axygen, and sul fur or a §- of .6- ered rin nt ai ni ng from one
Lot hreo nSL BEbomends Perith ant bonsien dhuh alks! GRS hebnag 192t BrbgERL

oxygen, or3 Gtldniomavherein the 5-nmenbered ring has 0-1 doubl e bonds and the
6- menbered 20 ring has 0-2 doubl e bonds; wherein the nitrogen and sul fur

at om ngybe opt i dn¥n 8%%35%,3%?&%%%??%5%5 Eeﬂﬂ@f&siﬁfl?éi a3 bl bodigt er oat ons

maybe optionally quarterni any bicyclic group in which

any of thdonlaliyd" hethavimgyreb ipoints afgadhsents dbmplarp albplenegroups ingude  anot her
5- or 6-ne [ cycli.c ri i ndent.l v..defi ned above provided that
the point® ?enggidz}mat 55083’1?%?%@ghéﬁﬁ%ﬁeﬂ%%é@ﬁ’é%?%?’ 25 Heterocyclic

nmoi eti es QHLOEH:;)FOH,-pxanpl e nonosubstituted or disubstituted with various
substituents independently selected frombut not limted to hydroxy, alkoxy,

hal o, orlcz I( C=Ohikealk vt FiisBstbdreldicenyWhefesd 18 sit@iiht chaiald6d bre@thed] KXy group),
am no,_ a am no,
20 h%;drocarbyl radicals having one or more carbon-carbon double bonds and from 2 to about

20 carbon atoms, Preferred alkenyl proups include straight chain and branched alkenyl

groups having 2 to 12, or 2 to 6 carbon atoms.

"Alkynyl" or “unsubstituted alkynyl” refers to straight chain and branched chain
hydrocarbyl radicals having one or more carbon-carbon triple bonds and from 2 to about 20
25  carbon atoms. Preferred alkynyl groups include straight chain and branched alkynyl groups
having 2 to 12, or 2 to 6 carbon atoms. )

"Cycloalkyl” or “unsubstituted cycloatkyl” refers to a mono- or polycyclic alkyl
substituent. Representative cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, and cyclooctyl. Preferred _cycloalkyl groups have 3 to 7 carbon

30  atoms.

“Cycloatkenyl” or “unsubstituted cycloalkenyl” refers to a mono- or polycyelic alkyl
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acyl am noal kyl , al koxy, thioal koxy, polyal koxy, al kyl, cycl oal kyl or

hal oal kyl . The heterocyclic groups may be attached at various positions as
shown below as will 30 be apparent to those having skill in the organic and
medi cinal chem stry arts in conjunction wth the disclosure herein. -36 ~:0
\'\ pO\V NHN ONHO NO N~O \ ONO- NHZ O 0%JT OO HY O~I~ HH\ N3NH
\N j 11 d/// S~ OOHR "NRN\ RO04 RTNT 5 ZN~ O where Ris Hor a

het er ocycl isapsninieatsinhuag bt leas ofkeRty ¢aplth-daghoni Jouble behd rRrafeyred cyloalkenyl

"unsubstituted hetero | refers herejn to an aronati roup having from1l
to 4 het er cRTBHEY gtrola/r WW%W"##&H&‘PP@W‘WL@“%W‘%@WY emai nder of the
ring atons bei Qg carbon atong. The term "heteroaryl " includes rings in
whi ch nitrogen i ubstutedaligd} %Pcﬂ%ﬂg‘@lﬁ?é'lupa&@?f’&&ﬁﬁb?&ﬂell?wmmﬁPTl}?@@aturat ed
rings in whsgh 1Bl ckﬁaﬁ@ mdg%ehqggmg RpIALEd b 8 bhiRd @rnemkgxggeémn@mﬁor

exanpl e, benzodi oxozol _ eterocyclic str re fused to a
phenyl §r ousoms sugh as, putonat Hmited tra g halogenpasomsuakfasdy, Ch Brpedt]; asoxyghe stoghint he

het | ring. Het | be furth bstituted and b
att achod” atE VRS pustas BRER il REb S ook fouRt e e bR %
t he organi Gieudth gkbup¥Rdélcidtaiol £deHE, SlkyVandlabyd shlfide,aaifes bilohyhabhdsilfagide

di scl osure herein. Representative substituted and unsubstituted heteroaryl
groups i nclERHPs; FHEOZSUANIM &1 STORRSSEICH a1 Aveing.rmide alkylymine sdagingc) osed in this

appl i cat i onyandybRidoh GiafARRb SN-oR Y AmRRL A Bhadh&e SubbtiitedlaltyNorGups

10 also include groups in which one or more bonds to a carbon(s) or hydrogen(s) atom is

replaced by a higher-order bond (e.g., a double- or triple-bond) to a heteroatom such as
oXygen in oxo, carbonyl, carboxyl, and ester groups; or nitrogen in groups such as imines,
oximes, hydrazones, and nitriles. Substituted alkyl groups further include alky! groups in
which one or more bonds to a carben(s) or hydrogen(s) atoms is replaced by a bond to an

15  aryl, heteroaryl, heterocyclyl, cycloalkyl, or cycloalkenyl group. Preferred substituted alkyl
groups include, among others, alkyl groups in which one or more bonds to a carbon or
hydrogen atom is/are replaced by one or more bonds to fluoro, chloro, or bromo group.
Another preferred substituted alkyl group is the trifluoromethyl group and other alky!
groups that contain the trifluoromethyl group. Other preferred substituted alkyl groups

20  include those in which one or more bonds to a carbon or hydrogen atom is replaced by a
bond to an oxygen atom such that the substituted alkyl group contains a hydroxyl, alkoxy,
or aryloxy group. Other preferred substituted alkyl groups include alkyl groups that have an
amino, or a substituted or unsubstituted alkylamino, arylamino, heterocyclylamino. Still
other preferred substituted alky! groups include those in which one or more bonds fo a

25  carbon(s) or hydrogen(s) atoms is replaced by a bond to an aryl, heteroaryl, heterocyclyl, or
-cycloalkyl group. Examples of substituted alkyl are: -(CHj)sNH,, -(CH;)sNH(CHs),
«(CH3)sNH(CH3)a, -CH,C(=CH,)CHNH,, -CH,C(=0)CH;NH, -CH;8(=0)CHj3,
-CHOCH,;NH,, -CH;CO,H. Examples of substituents of substituted alkyl are: -CH,0H,
-0H, -OCH3, -OC;ls, -OCF3, OC(=0)CHj;, -OC(=0)NH,, -OC(=O)N(CHs)z, -CN, -NO,,

30 -C(=0)CHj, -CO.H, -C0O,CH3;, -CONH,, -NHjy, -N(CHs),, -NHSO,CHj, -NHCOCH;,
-NHC{(=0)OCHjs, -NHSO-;CHj3, -S0O,CHj3, -SO,NHo, and halo.

"Substituted alkeny!l" has the same meaning with respect to unsubstituted alkenyl

-32-



NH\N- 0 -37 \N'"\ xFI F N\\ NNN~FANTIrNF HV?\\\ O1 NV  FF
~N---yyy\\ \'y NN+N" NNVNN1F N'Il NH2\ ~NHN~ N -0 ff~ Nf! A
f4--%~ NH NNNNNN-~O N0 {. a NO5 Preferred heterocycl es and
heteroaryls have 3 to 14 ring atons and include, for exanple: diazapinyl,
pyrroyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, imdazoyl, imdazolidinyl,
pyridyl, piperidinyl, pyrazinyl, piperazinyl, azetidinyl, pyrimdinyl,

pyri dazi nygroupdtimet hbtisutéadign |gkd§i{p§li$switl§f?:_§ﬁa%@t‘o}dnsuﬂsﬁﬂ&%?aﬁlyl gidwé. A

nmor phol i ny thiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl,

i ndol yl, quebwisptedglkenyl genpiipabaden plkenyl @raven i Whishs 8Py rarbemprronthysmsry | |

benzoxazol ol t .aﬁflﬁﬁl [ | 8)6%]1 0hhhgl azi ,

napht hpyr |%%mr}>ﬁf '%d?'lxélddtgza{)q yl, dgﬁ%léggﬁ%g%ﬁlﬁ?%ny r? - @ég?%ca@& %@%‘p?girg

" het er oar atdnydatbonef sershydrogen adiyis byndudpo s uixbon tettimeblvadiih adouble bexdoar yl
group as def |, ned ‘?bove. Typi cal Iy, heteroarylal kyl groups have froml to 6
car bon “at oEMHED Porated within the atkyl portion of the heteroarylallryl

group. 15 "ImngQ" refe to the group =NH  "Nitro" refers to the group NC2.
"sul fonyl " ref SPubsiie] Ut has i 35 rageping witky rRspect ip PBFApptituted to a

substi t ut ]?%gul hde Qbstinfda gﬂfﬁ%&%@%@ﬁgﬂ%%ﬁg@é & -Cr alkyl.

A. | kyl sul | groups enpl’o I n conp presen vention are
t ypi cal | y subititiied klkpmy}igrappdngisddsalkiynyl g2oups imwhich e mos-catboh onnen-ydsogen it s

backb . Th ical alkylsul fonyl . enpl.oyed i

copoumss Bt e Gl S BonAloft st B SRR SR g,

(i.e.,10- 3&naﬁe;?z_&r'og ) it6mITe bivded to £tdivorsndt hidled i a Riple Ydane aldtericarbek.hy! )
1. e

propyl sul f onyl ., Where R52 is propyl), and the like. The term

“aryl sul fonyl " ssebibfted\@fcRialkylOhds e B HieanBE it rédpect 1B BnsubStitiled
"heterocyclylsul fonyl" refers herein to the group -SO2-heterocyclyl. The
term cycloalkyl groups that substituted alkyl groups has with respect to unsubstituted alkyl

groups.
“Substituted cycloalkenyl” has the same meaning with respect to unsubstituted
15  cycloalkenyl groups that substituted alkyl groups has with respect to unsubstituted alkyl

groups.

“Aryl” or "unsubstituted aryl" refers to monocyclic and polycyclic aromatic groups
that do not contain ring heteroatoms. Such groups can contain from 6 to 14 carbon atoms
but preferably 6. Exemplary aryl moieties employed as substituents in compounds of the

20  present invention include phenyl, naphthyl, and the like.

"Aralkyl" or "arylalkyl" refers to an aikyl group substituted with an aryl group as
defined above, Typically, aralkyl groups employed in compounds of the present invention
have from 1 to 6 carbon atoms incorporated within the alkyl portion of the aralkyl group.
Suitable aralkyl groups employed in compounds of the present invention include, for

25  example, benzyl and the like. “Heteroarylalkyl” or “heteroaralkyl” refers to an alkyl group
substituted with a heteroaryl group as defined above. Typically, heteroarylalkyl groups
employed in compounds of the present invention have from 1 to 6 carbon atoms
incorporated within the alkyl portion of the aralkyl group, Suitable heteroarylalkyl groups

employed in compounds of the present invention include, for example, picolyl and the like.

30 *Alkoxy" refers to R20- wherein R¥ is C-C; alkyl or substituted alkyl. In some
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"aral kyl sul fonyl"™ refers herein to the group -SO2-aral kyl. The term

"sul fonam do" refers 5 herein to -SO2NH2. The term "sul fonam doal kyl" refers
to (alltyl)SO2NH2-. "Thio" or "thiol" refers to the group -SH "Al kylthio"
or "alkylthiol" refers to a thio group substituted with an al kyl group such
as, for exarrpl e, a d-C6 al kyl gr oup. "Thi oam do" refers to the group
-C(=S)NH2. "Optionally substituted" refers to the opti onal. repl acenent of

hydr ogen V\élﬁl':?bd'i’m%vﬁs Wﬁ‘@}'(‘%”aﬁkﬁrR%Méhﬁﬂ% élk&ﬁb%rotf)ragg refers to

t he repl acenment hydr ogen w't nonova cal. Unless
i ndi cat ed wethexwicthexy,dthutoxiy) mﬂsmmmeﬂmuy,landﬂyrldmps i ncl ude, for exanple,
hydr oxyl , al koxy, nitro, am no, imno, cyano, halo, tbio, sulfonyl,

t hi oam do, am dlAmino'refers hereihng therppoupr@iHoxam di no, guani di no, sul f onam do,
carboxyl, fornyl, alkyl, haloal kyl, alkylam no, hal oal kyl am no, al koxy,
hal oal koxy, al kiPsystautd hmind refbrs ¥4 02 ghapy NROHf waee RSOmd B arey| car bonyi |

aralkylcarbonyl het er oar yl-car bonyl het er par al kyl - carbgnyl al kyl t hi o,

am noal§<yl indeRendently jsslected, !nthﬁﬁmt‘héoﬂslsﬂég ofcyereen, alicdyubstitatad alkyl ut i on
groups i ncém@lﬁu tsf ﬁlté&%ﬁédyiléﬁ&h g&%ﬁéﬁﬁ@@; aslgppéﬁshwé ﬁ%ﬁwa anpl es

of various swta e su stltutlo groups ound I n erence to the
conpounds mbsmhwéswloﬂuwlleMi Blthss'mmpidﬂetemwldmter@@dﬁh@ubmed tution group

can itself ut roup .S substituti

group can Bgerggrrg §b a.ﬁg} 508 '&P%m%gﬁﬂ?{g %Vg M%}ﬁ%xﬁe]o H?ffkoxy,
ani nocar bowjth xhtmﬁﬁa”g%n bbﬁhcptaéﬂeﬁﬁo forﬁ@hétero@@ﬁ%ﬁsub@ﬁtu&ﬂle@ﬁdcb‘rMic, rwjﬁr e RA2 is
typically hydroge hydrglxyl or al kyl. Wien the, substituted substituent

i ncl udds” apsvided t T1ead R° e beth netydsegsat WheaiRo élaﬂroggsar@cl?eurs adittbher
within thegg ]an?H or at
the chai n g‘?ﬁmﬂﬁl&@ %mﬁ &&g?{}%@g@ ekéker{e,% tgﬂ%rgg%g%}ﬁg 6 ng 1i‘ﬁmﬁaﬁbke)
Subst i t ut eR* sisbalkyit the sttstitutaiantieo gtoupisgbtnetinas refertedan hérenh arsrdxaﬂg}d:dmmo
arrangenen of .caval ent | ed,carbon. or er.oat s |nd| cat ed
o hor i so. WRRSIGASAL Aiate B o SRI0 e Bet Gt Ropa 0| £57

defined hep@ingt Bote Whih ¥etriak td¥ diRaURtiRged Afnd, 8f iThitaht tﬁﬁtrnfcimmﬁ‘midhé‘ is
functionality foll owed by 9 the adjace t TUct i onal | M toward the point of

at t achhfent hy: neﬁmfﬁrrné"albﬂ@n@gbﬁw b@rﬁltn to ﬁwatwym odrhere Ry ésersrto the
| k E ﬂ% o't \fﬁé]%r h
tg:‘);)glo ﬁrgl ec a@g&kglg%?&%ééaor% 7%@80%&1%‘; pre erlgf@ery l'es 15&:ﬂana\Ylgoa
Dal t ons. Cde) hdbere)R“‘tdmd Rﬁhmerﬁnmralk}yp'fhrsﬂeim "hyhmum"&eﬁersrhemmﬂorﬂ)d: ecul ar
ht of at f di h h
& ol ecul aBOHB DR ROV IR 155 Syt it BREOEot CpRbYh P GaCeMbd: ment o
have a rrmm&téinavarmwbﬁndn%feﬁ%ﬁ% B gko 8P ONREPRE ORRere @ig adi R s of

the invention are ounds with a nol ecu ar wei ght between 300 and 450
Dal t on20 | nh%@ﬁeﬁe@l-gs b CorlCr pyd or Cs-C; aralky

" Amidino” refers to the moieties R**-C(=N)-NR*'- (the radical being at the
"N’* nitrogen) and R(NR*"YC=N- (the radical being at the "N*" nitrogen), where R*® and
R*! can be hydrogen, C,-C7 alkyl, aryl, or Cs-Cy aralkyl.

"Alkoxyalkyl" refers to the group —alk;-O-alk, where alk; is C,-Cy alkyl, and alks is
25  C;-Cyalkyl. The term "aryloxyalkyl" refers to the group —(Cy-C alkyl)-O-(Cs-C; aryl).
"Alkoxyalkylamino” refers herein to the group —NR”-(alkoxyalkyl), where R” is
typically hydrogen, Cs-Cy aralkyl, or C;-Cy alkyl.
" Aminocarbonyl" refers herein to the group ~C(O)-NH,. "Substituted
aminocarbonyl” refers herein to the group —C(O)-NR*R? where R* is C,-C; alkyl and R¥
30  is hydrogen or C,-C; alkyl. The term "arylaminocarbonyl” refers herein to the group -C(O)-

34-



i nvention conmpounds of the invention have a nol ecul ar wei ght between 350 and
400 10 Daltons. Simlarly, it is understood that the above definitions are
not intended to include inpermssible substitution patterns (e.g., nethyl
substituted with 5 fluoro groups). Such inpermssible substitution patterns
are well known to the skilled artisan. "Carboxy-protecting group” refers to
a carbonyl group which has been esterified 15 with one of the comonly used

car boxyl i CNRARI WhaE R@tiﬁ[ﬂgu(ﬁ%]ﬁl’anQRaqgﬁy@%p&ng &]Rylhir@lcy @yl protect the
car boxyl i Cu‘ﬁrél d function while reactions involving,ather functional sites of

the conpo @W‘?"éﬂl"&fﬁm hezeingta dhe growp qo&'&%c& y wWhewstBecisiGscCrgr oup can
be attache t, mai ns connected to
the solid sup ort as ’f*FY a’?f%’x% 1 unﬁﬁfl Bﬂoéggégrg%@ﬁhydrol ytic methods to

rel ease the corvr " Xy-protecting
groups include, A@&ﬂ@%’% réﬁglhgﬁmdroﬁeﬁsgps%gb%Wy am {séﬁand the like.

Cer t ai rf of amninesutfonpld uefs hofeir foahd mm;s(%-mﬁw R%ieﬂm?@am ynd R*
substituted, carbon h,kasy, i G subs At n_atoms can
osul i EHRRERRB G Ay (A 5 B UFLOeHIPRER, TR ISFGe oghe eioup

st er eoi SONRLS.(Rhryd- Wsymt rically substituted car bon atomor a
single stereoi sorrer a result, racem c mxtures, mxtures of 25

enanti oners, as‘amg a&f&gmmgn@h&e&hwageaﬁonpounds of the invention are

i ncluded in the ent I nvention e terns "S" and "R' configuration, as

‘é,se‘EJN‘ELSERr’rA‘E‘“m%%H* o bl R ColOF AT PR R B
a and l@re- (H@ilbﬂedAf;dcarbony@i xpfmmltb&@ouﬁ{(@miyl cSmnlla:ﬁga,uhd’snnThe a-si de of

2t the | ondE SRR b Fe R PRl B rliy e oDy g BR A DBhosi 1o

si de of th&hé@mbﬁbg&tﬂh?ﬂﬁt&dﬁylaﬁﬁkﬁlnﬁﬂiKdter@ﬁﬁiﬁﬂ ptor It shoul d be noted
that this usage -40 differs fromthaf for cyclic stereoparents, in which

"a’ means "bel O"Ea%lﬁ‘z IUx?ﬂf‘efer@ ChetI 96 B2 gr&.@i@g?}-é- C%‘@Mﬁ%%‘%ﬁﬂe e?tt%x% terms a

and a configurati erel n em cal

f1ned
Abstracts tG{ER0- LWéel‘e Réppéheﬁlm'iﬂm (ha@ag’pb)plkyn@‘&’l OIQ%SC-: aralkyls dte tvemei n, the
term " pharpma Y sal f he no. aci d or
al kal i ge] o Ty Clﬁé{'&r%q%crxy ra{%,é%%?e%{)tﬁgh Bp —C(b? o faryls e tefm a:atl]%r)fca(fbonyl
2-am no-7, ik bateiihao Ble-grougy+C(@DO{0HG~O] aaplkylni di n-5- one conpounds of the
i nvention. These salts can be prepared in situ during the final isolation

and purificatioTye foaﬂd?ta]]%rl'afﬂfdwto7an&ﬂé,ilﬁibd Quititieuited witod dyl3alkyIpyéupEsdi n- 5- one

conpounds, or by separately reactldgb]r ase or acid functions with a

sui t abl e ofefsd abgye. Yﬁ@%ﬁb@"@%ﬁ' %éﬁv‘?@%‘ﬁédﬂs\%ﬁw QB esent at i ve
salts incl 1 oﬁ@d\ﬁﬁﬁnﬂﬁt ﬁlﬁﬂof‘ﬁie c;,(g ll%ﬁaﬂcglﬁr@%iﬂ acet at e, adi pat e,
ene nat e

al ginate, citrate, aspartat enzoat e bi sul f at e,

e e A e SRR

hem - sul f attem of the amide nitrogen of thc carbonylammo group can be replaced C;-C; alkyl, aryi, or

t‘l

Cs-Cy aralky! group., Carbonylamino groups include moieties such as carbamate esters
(-NH-C(0)-0-R*®) and amido -NH-C(O)-R%, where R? is a straight or branched chain
C1-C7 alkyl, C5-C5 cycloalkyl, or aryl or Cs-C; aralkyl. The term "alkylcarbonylamino”
25  refers to the group -NH-C(0)-R*® where R*® is alkyl having from 1 to about 7 carbon
atoms in its backbone structure. The term " arylcarbonylamino" refers to group
-NH-C(0)-R* where R? is C5-C; aryl. Similarly, the term "aralkylcarbonylamino” refers

to carbonylamino where R? is Cs-C5 aralkyl.

"Guanidino” or "guanidyl" refers to moieties derived from guanidine,
30 HyN-C(=NH)-NH,. Such moieties include those bonded at the nitrogen atom carrying the
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hept anoat e, bexanoate, fumarate, hydrochl oride, hydrobrom de, hydroi odide,

2- hydr oxyet hanesul fonate, |actate, mal eate, nethanesul fonate, nicotinate, 15
2- napt hal enesul fonate, oxal ate, panpate, pectinate, persulfate,

3- phenyl proi onate, picrate, pivalate, propionate, succinate, sulfate,
tartrate, thiocyanate, p-toluenesuifonate, and undecanoate. Al so, the basic
ni trogen-contai ni ng groups can be quatem zed with such agents as al kyl

hal i des, s_ﬁﬁﬁmacﬁmeﬁtm&-(m@triwﬁosiﬂ%%mﬂe,guaﬁatnal&qf.,l disHnSfefiGlenbiifd des, and

i odi des; dial kyl sulfates |iKe dinmethyl”, diethyl, dibutyl, and dianyl

sul fates, [(HohD2(cRED apdthioss banded sf pitherpd theendtrpgen|atams garryingra forogdl singled st ear y|

chl ori des, 108 S hod] EXEI” il b AgSld kR I d phenet hyl
brom des, gﬁ{éf@chgrs& tge)rﬁ%&%gfﬁf@% ubl'e gér‘é'tlﬁgf)edr(swg\%%r%cts are

t her eby obhpdroged. atdexsatahe of the nittigeits dah dé repiaged @itk ahitabbdsubstithent rsuch as

phar macgut ical | ccept abl e agj addition salts include such inorganic
acids a h%ﬁ@eﬁfwgm %%@%ﬁkﬁuri c acid and 25 phosphoric acid and such
organic acids as oxaljc acid, maleic acid, methanesulfonic acid, succinic
acid and citric Zogen" phdialo” Zefgrsite ehlomabromoe Byprpcand dedo-gravps; Thetorg duri ng

t he final n'ag@?@,gd i Lieat Lo

2-am no-7,8}g I dr%?eﬁa%l/lrl éf%%?%%% H?—%%ﬁlgre!%:a(ljor%gatﬁg]ssl or

separ at el y"Baloalkdt grongs owhidex(F. cTirdernth thaloatkiory' referdtoansikokpirddicabase such as
t he hydr oxi de,. rhgnat e or bj garbonate, a,phar maceuti cal | cceptabl e
roral” cat; SIPotHIEON Sl S rsn RO DRt o BRI Sy et TG b
tertiary anpOH,CHlBharmaceutically acceptable salts include, but are not
limted to, cations based on the alkali and alkaline earth -41 netals, such

as sodium |ithighroBPt 8 %Hydky CREGS he pREPESHUM al um num salts and the
| i ke, as well as nont'oxi c ammoni um quaternary anmmoni um and am ne cati ons,

i ncluding, but gdrobdei ‘M@Hﬁﬁkﬁihﬁﬁ}m?&lé %%,'hﬁﬂc?éf&ﬁie“m
tetraet hyl ammoni um et hyl am ne, di nmet hyl am™he,” "t ri net hyl am ne,
tri et hyl an'unspbséituted ketdroeycleshandt“hetedoryadyl” Gt hesulitinggerhetarenyalyl,Ve or gani ¢

am nes useful _for,the.formtion of.base addition salts .ji.nclude dethylam ne,
o hyt enedr SerRSYelsplGh ot RS hyRa ARSI efhpa 36 v R fefers ol o

The teisn " phaadBRtd ogadyclic aEFRPiyald Endécasiioudds continifes héterogiom seRtRES t O

t hose prodrugs of the conpounds qQf the present invention which are, within

the scope SPTSUERRSD: BHEFRAN STt g REpplesintludnforriopemnieed ANg eaeingdi th t he
L ssues of iR QM @g@é@%&%&?&%ﬁwwmmgﬁg irritation,

al ' ergic response, an nsurate W th a reasonabl e benefit/risk
rati o, andcaftdisiogifoe érertottired hetémsatemd seleaterdsfrom shengrbip eonsistieg ofwiitregeni oni ¢

forms, where possiDbl.e f 1 Q unds, of, t | n tion. e.term " prodrug”
refers to ° otin H@Fre htge S%?"ﬂ?cﬁ%tw&f @ﬁr@&gﬁ 3309%/‘3’(11%6 ?ff‘EF'&“’ cﬁe
par ent 20 onpag hgk BF dbilitde BEEEwhdrein Ay ritrodeRane ¥@l i latordihablyslsioyaiysoxidizddl ood. A

t hor ough di scussion, is provided in 15 H guchi, T., and V, Stella, "Pro-drugs
as Novel Dshepurhe niflogemand sulfur ketesoatempmayhe eationglly euartemized;apdiipeluding

" Bi or ever shi}) G (it 'pkSipSn Whidl 449 0P8R '288Ve hetdtoFEMHifbsHs ARBE 5 €eBenk ring or
another 5- or 6-membered heterocyclic ring independently defined above provided that the
point of attachment is through the heterocyclic ring.

25 Heterocyclic moieties can be, for example monosubstituted or disubstituted with
various substituents independently selected from but not limited to hydroxy, alkoxy, halo,
ox0 (C=0), alkylimino (R*'N=, wherein R*! is alky! or alkoxy group), amino, alkylamino,
acylaminoalkyl, alkoxy, thicalkoxy, polyalkoxy, alkyl, cycloalkyl or haloalkyl.

The heterocyclic groups may be attached at various positions as shown below as will
30  be apparent to those having skill in the organic and medicinal chemistry arts in conjunction

with the disclosure herein.
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Anmeri can Pharmaceuti cal Associ ation, Perganon Press, 1987, both of which are
i ncorporated herein by reference. The term "HSP90 nedi ated di sorder" refers
to a disorder that can be beneficially 20 treated by the inhibition of
HSP90. The term "cellular proliferative diseases"” refers to diseases

i ncluding, for exanple, cancer, tunor, hyperplasia, restenosis, cardi ac
hypertrophy, imune di sorder and inflanmation. The tern1 cancer refers to

cancer di seases that can be benefi cil aI I y treated by | nhi bi ti on of
HSP90, i ncl udi ngN or eX&% I un N hus ~Q br east ;
pancreas; colon rect hyr oj d st mac I i v nd i nt ahepatl c bile
duct; Ki dney and 8. uri 0 s; uterine

cervix; ovary; Julli Ie rryel onm; esophagus acute rryel ogenous | eukem a;
chronic nyel ogno% eukenj a;~. | ynphocytic | eukem a; nyel oid | eukem a; brain;
oral cavity and Hnx; [Naryhx; small intestine; non-hodgkin 30 | ynphoms;
nmel anonma; and vil llous col oln\_adlénona. The conpounds of the invention are
useful in vitro or in vivain inhibiting the -42 growth of cancer cells.
The conpounds may be used al ong or injconpositions together with a

phar maceut i cal ' yYN‘Acgept abl e carjri er“wﬂ“\cxm pi ent. Sui tabl e pharnmaceutically
accept abl e caeraL orp.ex Pm'é%ﬁ IR He, processing agents
and drug delivery o fiﬁé nd ﬁﬁ cer gch as,| for exanple, calcium
phosphat e, magnesi um 8t edr ade aI c, 5 mﬁho a 'des di sacchari des,
starch, gelatin, cegllulose, met hyl \c%ose sodi um car boxynet hyl

cel | ul ose, dextrosk, Iﬂ/dr‘gxypropyl Hodextrin, polyv | - pyrrolidinone,
| ow nel ti ng waxe ™on ge resi he a¥ wely as

conbi nati ons of y vvooor nore thereof © Qhe@t ag maceutically
accept abl e .exci%i ents are described in "Rening hareaceut i cal

Sci ences, " Mark PubgyCo. ,R New Jersey, 1991, incorporated 10 herein by

ref erence. EffectN' e anount srof the compounds of the invention generally

i ncl ude any amoumnt Ysuf¥icifent to detectably inhibit HSP90 activity by any
of the assays sclib Nein, by other HSP90 activity assays known to

t hose havi ng ordipaw skill in the art, or by detecting an inhibition or

al l evidtion of synptons of cancer. 15 The anount of active ingredient that
may be comnbi neevhedetRhisther ¢ bsteroeyclivagtestifvahts ag descrheddiedr. a si ngl e dosage form
wi || vary dependi ng upon the host treated and the particular node of

adm ni strati on"HI:Ibroat)IlI oxb&mmtdnmmﬂdwwroan{b’mm:; hertinad at menmfie grdup bavinge | evel

Iﬁre 22¥| v:%[a L%‘Iﬁ“&f’fg%gi}ﬁ%gﬁ“gg FH§ %ggu on.a v h_gt Bgfmlfgg Oﬁ{,}i‘} | Efl udi ng
gener al h%ﬁinisfbem?g%bo@llaﬁims t Thetesh "@é@éfbé}ypt,ﬁ@ﬁdeg Fings ROy HiGhHifogdn is the

adm ni stration, rate of excretion, drug conbination, and the severity of the
10 heteroatom as well as partially and fully-saturated rings in which at least one eyclic

structure is aromatic, such as, for example, benzodioxozolo (which has a heterocyclic

o
structure fused io a phenyl group, i.e., D:CBL provided that the point of attachment is
through the heteroaryl ring. Heteroaryl groups can be further substituted and may be
attached at various positions as will be apparent to those having skill in the organic and

15 - medicinal chemistry arts in conjunction with the disclosure herein. Representative
substituted and unsubstituted heteroaryl groups include, for example, those found in the

compounds disclosed in this application and in the examples shown below
Ny
NP HN\) PN o
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particul ar di sease undergoi ng therapy. The therapeutically effective anount
for a given situation can be readily determ ned by routine experinentation
and is within the skill and judgnment of the ordinary clinician. For

pur poses of the present invention, a therapeutically effective dose wl|
generally 25 be a total daily dose adm nistered to a host in single or

di vi ded doses may be in anmounts, for exanple, of from0.001 to 1000 ng/ kg
body wei ght daily and nore preferred from1.0 to 30 ng/ kg body weight daily.
Dosage unit conpositions nay contain such anounts of subnultrpl=5\thereof

to make up the dally pos e conpounds of th prese t inventioR y be
adm ni stered oraII re aIIy 30 subllngunrﬁy rosolizagion or

i nhal ati on sprayn | r tOplng uniiN._# or nul at ¥
cont ai ni ng conv naI nont oxi c ph eutr Iy accept abl e carr 5, -43
adj uvants, and %ehlcles as desired” Topi cal abimi ni stration may al sO i nvol ve
the use of transderny adnlnlstratlon such as t ransder nal patches or

i onophor esi s devj.ge ter mN re raI as hused her\eql,n inclu

subcut aneous i nj :JﬁnL intra en [ n rarrwg_ tnast e j,mj ection,
or infusion techn es. 5 1nj ect'&ble preparat’i orfs, for eU(arrpIe steril e

i nj ect abl e agueous or ol Jious suspensions nmay be formulated according
to. the known art using s eﬁﬁ bl e di spersing or wetting agents and

suspendi ng agen The stdid e inj ect abl e préxg,a_n\z;ltl on may also be a sterile
i nj ectabl e sol ut\f"?r or susp%l on | 3 nont oxrc\ ar ent eﬁ}ﬂm accept abl e

di luent or sol N for examil e, soI utgomr(in 1,3 op Anong

t he accept abl e vehj cles and 1¥-sol wepis that ey be enpl oyefl are er,

Ri nger's solution, and isotonic sodiumchloride solution. In addition,
sterile, fixed o\NLn are conventionally enployed as a solvent or suspending

medi um For thi sli:jnpose any bland fixed oil may be enpl oyed including

synt heti ¢ nono- di -glycerides. In addition, fatty acids such as oleic
acid find use in e preparation ofinjectables. 15 Suppositories for rectal
adm ni stration of the drug can be prepared by mxing the drug with a

sui t ablse noni r rirbfRérkdBeters6ydiisQBE hetefolry@®Shate s @6 1 PHihg elondndd Reludelfby | ene
glycols, which are solid at ordinary tenperatures_but |iquid at the rectal

t enper at ur@aaple: dizpapinyl ey prrretidinyli pyrazelylnyeazalidiayldimidazbe the drug.

Solid d tabl et s,
o115, 20 SRy, Bidy] B UILT ot SibeiBivl, ettt ABRRIER, 1OV Ue°
Icorrpound nesyidagingldoxazelyl, owadolidial], hmaszrolyb,riamaaﬂrfmnﬂ,r thorphélirgldiazdyls uclr ose
el I
lubri caf i NgnaBanlBly %Hzcﬁﬁaf@ﬂnﬁe%héﬂﬁhﬁ??mi Shiedyl, i1y &hligapsul es,

tablets, and pills, the dosage forms may al so conprise E fferlng agents.
Tabl et s anmhﬂpﬂlazrnsrlmnhténmdlmdnaﬂazplyﬂxand benzothienyl.

"Heteroarylalkyl” or “heteroaralkyl” refers to an alkyl group substituted with a
heteroary] group as defined above. Typically, heteroarylaikyl groups have from 1 to 6
carbon atoms incorporated within the alkyl portion of the heteroarylalkyl group.

15 “Imino” refers to the group =NH.
“Nitro” refers to the group NO,.

"Sulfonyl" refers herein to the group —SQO,-. "Alkylsulfony!" refers to a substituted
sulfonyl of the structure —SO,R*?- in which R* is C;-Cy alkyl. Alkylsulfonyl groups
employed in compounds of the present invention are typically alkylsuifonyl groups having
20  from 1 to 6 carbon atoms in its backbone structure. Thus, typical alkylsulfonyl groups

employed in compounds of the present invention include, for example, methylsulfonyl (i.c.,
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25 prepared with enteric coatings. Liquid dosage forns for oral

adm ni stration may include pharmaceutically acceptable emul sions,

sol utions, suspensions, syrups, and elixirs containing inert diluents
commonly used in the art, such as water. Such conpositions may al so conprise
adj uvants, such as wetting agents, enulsifying and suspendi ng agents,
cyclodextrins, and sweetening, 30 flavoring, and perfum ng agents. The
conpf)u nds wifers 52" 1s|11heiﬁ?b,teﬂn)ﬂsnﬁ’onylcém ,mhe:?R?Qs by D hropyilsilfergddi.é. nwlmelef"ogI n} of
-44 |1 posQnes. 0 int r P sones ar gener y defjve rom
phosphol i 6?2?91335} m@ﬁ?ﬁﬁ‘ei f e H’é’s'd s Tefer l‘%’é"‘Po 9@'&“’3& Thono- or
multi-1la fi t S n aqueous
medi um gﬁéhﬁgﬁﬁ¥%§§g%gghbgﬁgﬁgﬂﬁgﬁﬁFﬁh@g&@g5§gﬁﬁgggﬁgaﬂé?§ﬁgﬁmaabIe l'ipid
capabl e of'aratkytsulionyil! sésohesindathe igeoups80;-arilie]. pTkesterm "&lfovamide] wefeons i n

i Lﬁgﬁ? ?ﬁgfhlc’ée?ﬁa%n%z@?@ s ”%if?rl : dﬂ%ﬁ"rﬁ?&ﬁ?%ﬁﬁ@ﬂf#@ﬂ ke, The
(1 ccithi ns) . "boThonas bl B @y »'m%%?“ml%as‘)spbat“aﬂéﬁtmoi’ r&%%ﬁ@s are

known in the SRRuted Qfith B FIRDY ¥3 aC . Cel |
Bi ol ogy, " Volgﬁd’rrl%s?(lv eAcadem C r%gu guﬁlg\}svagrk 9’76 N@%Hﬂkg et seq. 10 Wile

t he conpounds efy; Bmaon%ey 1 gfogg%éﬁﬂﬂmal stered as the sole active

phar maceuti cal agent |n conmbi nation with one or nore

ot her agent s UQF?%@?{%‘H&‘WE%E% fco e |nv R&B&ﬁ ?H}‘?%%EY‘% ents usef ul

i n conmbi nati on conpoun | on treat nent of
cancern0i nahandealedtar doekenpdadicall F'Sﬁb&hﬁmrefe:tswﬂie@qﬂﬁcen‘@ﬁmﬂhyddagﬁemﬂgefi tinib,
vat al ani b, suni ti ni or af eg g[ er|otinib, dexr azp .gl eevec,

U

15
her cept i n.afioyalens,op divalen} radic § iglicated ofhsrvise. sHita glimv R B1PWBanes,
tezaci t abiifigyge, we&&e@e%mﬂakow RER, kiRl RS, cyhiB hilgi tlam, afRyecycl i nes,

rituxi rrab t rast uzu tOpOI sonerase’ | | nI’*n bi tOI’S as wel as Ot her cancer
chenot her ahue@mdc @gldmsoxommnaﬂmvsncthmpmumg, gtmnldmoemifongmdm sartwapi nat i on

i cat od TPSHRORATI T b TEER el aimin” af3%Y ottt AR el 1003 °°

whi ch1fs ialiGafongk aﬂxdmeﬁremﬁyl nyléaeﬁﬁfy@mkylcwbmmetemmmwuygal I y useful

amounts as woul known to one of ordinary_skil the art. The conpounds
of the in Wfqﬂm%klaﬁarbpmél o, gpincaiaybsyandglicr]. sﬂr:ééﬁdﬁxs 'iawpmcgﬂaﬁab!a at the
recomendegh, ey SBste of the
active como%%%@hﬁ%npom tions t?ﬁhhea&}ﬂﬁére%ﬁ on d e va }éggﬁso as to

obtain a 2brideshitade sutstimpien gioups s plen fomnd epefatentg tm)ﬂletchmpomlds discibsed
admnistratio erl of the disease and the response of the patient.
The conbi ﬁle’Fé}W E@lhs éﬁ'ﬁ?’m stered as separ ate conpositions or as a single
dosage form co bot h agents, . \We stered conmbi nation, the
ther apButi ¢ ag%?é‘%ﬂ&%%ﬁ%‘?%ﬁ? lelfpest %gégra FOMBERITEASIOME ch ar e

substitution group can be carboxyl, halo, nitro, amino, cyano, hydroxyl, atkyl, alkoxy,

aminocarbonyl, -SR*, thicamido, -SO3H, -SO,R®, or cycloalkyl, wherc R% s typically

hydrogen, hydroxy! or alkyl.

When the substituted substituent includes a straight chain group, the substitution can
25  occur either within the chain (e.g., 2-hydroxypropyl, 2-aminobutyl, and the like) or at the
chain terminus (e.g., 2-hydroxyethyl, 3-cyanopropyl, and the like). Substituted substituents
can be straight chain, branched or cyclic arrangements of covalently bonded carbon or

heteroatonis.

Unless indicated otherwise, the nomenclature of substituents that are not explicitly
30  defined herein are arrived at by naming the terminal portion of the functionality followed by
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given at the sanme tinme or different tinmes, or the therapeutic agents, can be
given as a single 30 conposition. Antiestrogens, such as tanoxifen, inhibit
breast cancer grow h through induction of -45 cell cycle arrest, that
requires the action of the cell cycle inhibitor p27Kip. Recently, it has
been shown that activation of the Ras-Raf-MAP Kinase pathway alters the
phosphoryl ation status of p27Kip such that its inhibitory activity in

arr est i ng thdwaljavent Tungtiohality sovedrd erewpaing of attathaemb Focomtupld) theisostituent
antiestrogen resjstange {Dongvan, et al . Biol.. Chem 276:40888, 5 2001).
As reporteaﬁﬁy%ﬁ ?\“ggmé‘?.%? Brwaffﬂk?’wa-ﬁg%?mm K signaling through
treatnent wth K J nhi bitor changed the phosphorylation status of p27 in
hor none ref act &Q%E poupds if ghe 1ayqnfion haea taﬁﬁmpl%lér weighidessdandPRY hor none

(ray,  (10) el gty i 730 DefRR™Cmpp aspCRATREA Focdly B2 e 1
t he tr éat meinimoh mudacnien weigbpefiad tast 160 Rabors, Pefatedambodimants of tie ipventivat e

cancers, to 10 reverse h ne r.esis omonl een, in these .cancers
nit b Convaitts pmajecaar Vel EPveen o aad AU S fng Bt praare sphot e BRR S o
chroni ¢ mypdleas kst BetaRBA 200 £ML5D0 DaRBis0 iR BRbodiidRs bR idveRtidrSare
responsi ble for the constitutively activated BCR-ABL tyrosine kinase. The

af f 1 i ct ed coappans vitramelsaanissight betvegn d@d,and 454 Latigns. ladnatkes pepeetyaf i ne 15
ki nase | “%{bﬁi&i corfioulds Sl fnv?r(tio'nri'lgw)i fab P w tti%'nﬂé%ﬁ%sé%d Yogt y. However,
ents w a age 0 0(d

many pati vanced s | sease resp éévec Initially, but
t hen rl@l afattohaait er due to resistance-conferring nmutations in the Abl kinase

domain. In vitro studies have denonstrated that Bcr'-Abl enploys the Raf

ki nase pat hway Similaly, &iis uwhdesst@fdfltha tife abbve defihitidnk @fe, not tiéddkd torigclody e t han one
ki nase in the sanme pathway provides additional 20 protection against
resi st ancdnpgRnesible pubstiution paiesns (age metiyhgbytituied vaHot Regro geqyent Sysh t he

i nvention,; ?Qﬁ#@g?&ﬁ?@g?ﬁgiﬂm@wéﬂﬂnov%iot%)theﬁléiﬁe)d’arlﬁiah?‘)’ (rry, (iiia),

(rv), (lva re used 1n conbirnation wth at |east one
addi ti onal agen > : € pefdpdle T icRha IRt S cal
cancers, such aga‘é’ﬁ?’gﬁf"?&r‘%ygég’%ﬁnﬁﬁéé oealr}l%fabnc%&gp%%%ncﬁo revtgsﬁLée or prevent
r esi stladnc ewittoorehud tleet coaastly osed cadhdxytlic anidl pratgetivig. esi2b glonpsempltneed tabloekct of t he

i nvention, kits that .include, one,or re conpounds of the _.inyenti are
orovi ded. REP Bifcamoy i Rinslian piilegeastiont o Ying e (Reiowt 5155 pf e[ 4. 3-

dl pyrimi dicﬁm?b&[heare SO Bt O addiod, avﬁaéx'(yo%ofeem@g grofp EQNRAMAGheto { QiU a
(), (ra), (rr), (ita)y, (rir), (Irra), (rv), (lva), (v), or (Va)) and a
package i rwppart wherehyHbe compaind memainctondeatesl todhe sodidsapport as the viag a

coll utar Rl LSS 15T LA SRt AR TR e 0
2- am - 7, c8rtdicirpebtectiafiepyipt telvie Foodxamiplenalltylesters, séondary amides and the like.
Certain of the compounds of the invention comprise asymmetrically substituted
carbon atoms. Such asymmetrically substituted carbon atoms can result in the compounds
of the invention comprising mixtures of stereoisomers at a particular asymmetrically
substituted carbon atom or a single sterecisomer, As a result, racemic mixtures, mixtures of
25  enantiomers, as well as enantiomers of the compounds of the invention are included in the
present invention. The terms "S" and "R" configuration, as used herein, are as defined by
the IUPAC 1974 "RECOMMENDATIONS FOR SECTION E, FUNDAMENTAL STEREOCHEMISTRY,"
Pure Appl. Chem. 45:13-30, 1976. The terms o and P are employed for ring positions of
cyclic compounds. The a-side of the reference plane is that side on which the preferred

30  substituent lies at the lower numbered position. Those substituents lying on the opposite
side of the reference plane are assigned B descriptor. It should be noted that this usage
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one conpounds are described in Exanples 1-8. Representative

2-am no- 7, 8-di hydro-6H pyrido{4, 3-dj pyri m di n-5-one conpounds that were
prepared are shown in Tables 1-5 in Exanple 9. In one aspect, certain
conmpounds of the invention having a substituted 7-phenyl 5 noiety can be
prepared as shown in Schene 1. Benzyl amne 1-C, prepared fromchiral am ne
| -A by reductive am nation, and cinnamate 1-D, prepared froma Wadsworth

Emmons  horgfyeg %Tohptﬂaﬁf)r %{céﬁ\@/gﬁgﬁ%pﬂreﬁ 1R Rich 08 PhRGhs "BeBiviBe blafe"GAR L RLsE

addi ti on product , Stephen G Davies, Santiago

Del gado- Baﬂblsdateemnﬁ@wmn e kerink v, ant @keenfiguratioy, adqmmdh&mmsamms Gfaedbyi , Mario
Lader as an Smt e Sogc Per ki n s. 1, 2001, (23),

3112). ¢a @F‘ﬂb%ﬁg :;%’P%f@&’b%lpmhég? Eri] 1 eq of cerric

anmoni um nltrate |n cetonltrlle and water. Resulting amne 1-F is acylated

with methyl netomR§t heRnethe fam pherpgegitil Yc%ﬁ%‘thlﬁlsaifs'l—ﬁf%%/@lﬂlez%ﬂth i S
ff d
ef fect gd vigy d@xﬁ@%’iﬁtﬁ%ﬂ@&ftﬂ%ﬁ%ﬂ@%— ﬁ?&-@ﬁm&%& g@;ﬁgﬁgﬁch .

sodi um et hoxi de. The resutlng tamis then trea
to effect etecamposndsaf th@mwnﬂomfmasﬂiemmewdlmls:m Gmawthaﬁmdn Wi th

boi 11 ng sorvefie: S emBERREF b kdmind TPt SFLPRO PRRDARGR ™8 of (e
\?\ncteaatgﬁa%lr di ne/ Eczsgds—lr band di Ir?gftmlﬂar%ﬁﬂﬁgm%?éﬁmﬁesgﬁ%wgﬁejﬁ;ggnl bg

renoved at NPFEARIC 3¢id G basgregreeidvely. HRepresgntatiye selswpiuﬁg)bum ROl ni um
nitratg Orfoilﬁg{ng:‘géégﬁéﬁa?l&ate, Elgﬂm Tgiﬁ-atgrbsﬁﬂat% Blé}%ggtlfe,e g(z)ér neshiftdfte OPti onal Iy be

functional I ze onic acid to give
t he bi aryl biswfaeo tutgirate, bamﬁldnaie,q:amphorsldfnnmhadlg]momnam‘ cydiepep@mneproporiateybenzyl

group gives, a Ph  MeO MO/ Ph t-A
e N e, ebfnspitfongl, Sitoheptpnottonghaophap R, RIS Ok e O x
AQ\Ve 0- . SheptdMBat8) hexdaoate, fumarate, hydrochloride, hydrobromide, hydroiodide,

. 2-hydroxyethanesulfonate, lactaie, maleate, methanesulfonate, nicotinate,

15  2-napthalenesulfonate, oxalate, pamoate, pectinate, persulfate, 3-phenylproionate, picrate,
pivalate, propionate, succinate, sulfate, tartrate, thiocyanate, p-toluenesuifonate, and
undecanoate. Also, the basic nitrogen-containing groups can be quaternized with such
agents as alkyl halides, such as methyl, ethyl, propyl, and butyl chloride, bromides, and
iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl, and diamy! sulfates, long chain

20  halides such as decyl, lauryl, myristyl, and stearyl chlorides, bromides and iodides, aralkyl
halides like benzyl and phenethy! bromides, and others. Water or oil-soluble or dispersible
products are thereby obtaine;d.

Examples of acids that may be employed to form pharmaceutically acceptable acid

addition salts include such inorganic acids as hydrochloric acid, sulfuric acid and

25  phosphoric acid and such organic acids as oxalic acid, maleic acid, methanesulfonic acid,
succinic acid and citric acid. Basic addition salts can be prepared ir sifu during the final
isolation and purification of the 2-amino-7,8-dihydro-6H-pyrido[4,3-d]pyrimidin-5-one
compounds, or sepai'atcly by reacting carboxylic acid moieties with a suitable base such as
the hydroxide, carbonate or bicarbonate of a pharmaceutically acceptable metal cation or

30  with ammonia, or an organic primary, secondary or tertiary amine. Pharmaceutically
acceptable salts include, but are not limited to, cations based on the alkali and alkaline earth
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NWOJ NORN \Il OR/I OO0 FBr I-FFBr 1I-HFBr 14 W Ow O 0 0 0O MHN
N NNNNNHZ/ 1 O/ I'Il N\MNH2 FFOBr 1 FBr I-KFNI1I-M -.{ In another
aspect, certain conpounds of the invention can be prepared as shown in 5
Schenme 2. Condensation of an appropriate am ne such as nmethyl amne with
oxalic acid and a desired al dehyde such as 2-A in refluxing ethanol results
in formation of acid 2-B, that is next converted to the correspondi ng ester
2- C under ngsheishdi se%dleﬁ GRS, PoRRud UGHbi@a, miPnbOuhNAiSituntl@hddd8e | 1 an
appropriate al ‘coholic solvent ‘at 0 T. Formation of acetoam de 2-E is
acconpl i shi&e agyvellraéa@m@ agmoniim, Fudcmstympptitm Ak artnecations, iglidigquent 10

o or owave s eyl BERGE lanitfiad et g TS, 27 v 1T

acconpl i shlétdcﬂlflaﬁlim tpitre i lamine méthyllaﬁndapéthgmﬁime;midlthmhka‘ (theri Nt er medi at e
enam ne by heating the | actam.i n et hanolic tjon of rrolidine under
m cr owdve r%mm‘mrgmmg@esmﬁy ordbriformgtiongt bawﬁ#ﬁaoaéalm&ylu% this

Sol ut i on (b s i 90 i NG eGP, bl £ e 15
ani nopyrim dl{l ne e’%g?;&r everse phase HPLC fol  owed by coupling W th an

appropriate - vl dn | rowave

heating gives frﬁe fém ap% Q&e%ﬂ@ﬁlx%a&%‘?eﬁﬁe égﬁggﬁe ag‘BE'%l ﬁetﬁ&%é%@&l\%b%r 0 2-D

CHO CH3NHDxddDhgs-olf theléoﬁrpoﬁiﬁs@ﬂttﬁ pQtdelt ifivealibn Whick arepwithid the @oPe 6f @ufid - Br N N
medical judgment, suitable for use in contact with the tissues of humans and lower animals

10 without undue toxicity, irritation, allergic response, and the like, commensurate with a
reasonable benefit/risk ratio, and effective for their intended use, as well as the zwitterionic
forms, where possible, of the compounds of the invention. The term "prodrug” refers to
compounds that are rapidly transformed in vivo to yield the parent compound of the above
formula, for example by hydrolysis in blood. A thorough discussion is provided in

15  Higuchi, T., and V. Stella, "Pro-drugs as Novel Delivery Systems," 4.C.S. Symposium
Series 14, and in "Bioreversible Carriers in Drug Design," in Edward B. Roche {ed),
American Pharmaceutical Association, Pergamon Press, 1987, both of which are

incorporated herein by reference.

The term "HSP90 mediated disorder” refers to a disorder that can be beneficially
20 treated by the inhibition of HSP90.

The term "cellular proliferative diseases" refers to diseases including, for example,
cancer, tumor, hyperplasia, restenosis, cardiac hypertrophy, immune disorder and

inflammation.

The term "cancer” refers to cancer diseases that can be beneficially treated by the
25  inhibition of HSP90, including, for example, lung and bronchus; prostate; breast; pancreas;
colon and rectum; thyroid; stomach; liver and intrahepatic bile duct; kidney and renal
pelvis; urinary bladder; uterine corpus; uterine cervix; ovary; multiple myeloma; esophagus;
acute myelogenous leukemia; chronic myelognous leukemia; lymphocytic leukemia;
myeloid leukemia; brain; oral cavity and pharynx; larynx; small intestine; non-hodgkin

30  lymphoma; melanoma; and villous colon adenoma.

The compounds of the invention are useful in vitro or in vivo in inhibiting the
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OHZNNOW FBr FBr F 2-F2-G 2-EO NN | H2ZNNI F NF 2H 5 Schene 3
shows anot her neans for synthesizing certain conpounds of the invention.
Reductive aninmation of p-anisole 3-A with (S)-1-(4-nethoxyphenyl)et hanam ne
3-B and sodi um borohydri de over nol ecul ar sieves gives am ne 3-C. Subsequent
formation of the am ne anion such as by reacting 3-C wth n-butyl [ithium
and treatnent with the appropriate cinnamate ester 3-D gives the conjugate

gdg it ihon pgr@dzgﬁéf cander cmgmegmg@?dﬁga%& hsadﬁlénbw&mﬁqﬁhiﬁombgetﬁmgﬁlham ng
- that can be converted to 3-1,followng the steps shQ In the Schene
and descri %BIEP@B‘EF\‘)E‘F&V&&“BWWT or Eﬁ*:’lm?n%f Sitghlq phagmacemcallyaesepiableove 3- A

3-C V& O Qeftbrs of exidifent i - iverd: 3-E 0
et 00 O ks of exifortd ingilaftsr Rablc!fidodssine é%%gﬂgﬁedﬂ% p?’%’?ing"e B 3
met hod of rdegphanonry, suck asyfenexample, ¢adeivmiphogphite, mégnesinprstesiatey talc, |

5  monosaccharides, disaccharides, starch, gelatin, cellulose, methyl cellulose, sodium
carboxymethyl cellulose, dextrose, hydroxypropyl-B-cyclodextrin, polyvinyl-pyrrolidinone,
low melting waxes, ion exchange resins, and the like, as well as combinations of any two or
more thereof. Other suitable pharmaceutically acceptable excipients are described in
"Remington's Pharmaceutical Sciences," Mack Pub. Co., New Jersey, 1991, incorporated

10 herein by reference.

Effective amounts of the compounds of the invention generally include any amount
sufficient to detectably inhibit HSP90 activity by any of the assays described herein, by
other HSP90 activity assays known to those having ordinary skill in the art, or by detecting

an inhibition or alleviation of symptoms of cancer.

15 The amount of active ingredient that may be combined with the carrier materials to
produce a single dosage form will vary depending upon the host treated and the particular
mode of administration. It will be understood, however, that the specific dose level for any
particular patient wiil depend upon a variety of factors including the activity of the specific
compound employed, the age, body weight, general health, sex, diet, time of administration,

20 route of administration, rate of excretion, drug combination, and the severity of the
particular disease undergoing therapy. The therapeutically effective amount for a given
situation can be readily determined by routine experimentation and is within the skill and

judgment of the ordinary clinician.

For purposes of the present inverntion, a therapeutically effective dose will generally
25  be atotal daily dose administered to a host in single or divided doses may be in amounts, for
example, of from 0.001 to 1000 mg/kg body weight daily and more preferred from 1.0 to
30 mg/kg body weight daily. Dosage unit compositions may contain such amounts of
submultiples thereof to make up the daily dose.

The compouhds of the present invention may be administered orally, parenterally,
30  sublingually, by aerosolization or inhalation spray, rectally, or topically in dosage unit

formulations containing conventional nontoxic pharmaceutically acceptable carriers,
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(a) reacting a conmpound of fornmula (1) with an acid to forman acid addition
salt; or (b) reacting an acid addition salt of fornmula (1) to forma free
base conpound of forrmula (1); or 10 (c) reacting an internediate conpound
of formula (VI) with guanidine or a guanidine derivative WO Re N O Rb
wherein Re, R and Rb are as defined for fornmula (1) and Wis 0 or NR R
where R -50 and R' are independently Hor alkyl to forma conpound of

formul a (la)cL]uvlaﬂts(Hinﬁ velﬁbkéﬁlhs”mired pr@vdadaﬁ:uhfsuaﬁbﬂ iedlseidiaietteaspeund of
formul a (VI n one, aspect, IS t I n anot her aspect, the

i nt er medi af %Wﬁ'cﬂglﬁﬁmé‘i“ﬂ Rﬂwﬁm@p&tc m@maorsm%wm ahggrm) o0 R
H3C N~ H H aré?ltépal%gﬂs%aﬁ'g g{clﬁ@g sublfi&eB! in ch oBE Shtbaush@irul @ (V1) |

RS i s hydrogen or 10 Rea I's se fromt e ‘group consisting of,
hal o, subsmmmreﬁinmcmnsmrbsﬁmmutwbmamﬁl and substituted or unsubstituted
heteroaryl. In some enbodi nents of the corrpounds of formula (M) or (VII), R
is sel écted fr dnjectabie prapemationsy fis iesamplie, smhldni)nghcmg}emquwmsubslbagmﬂmd al kyl, and

substituted aIkI Ins 0 IS sele d fromthe group
Sonsi st i ng b orpiated oo g B Ryrvm &t g FuitiEledpesBay | - T

ot her enmbogitiRg ntanu eA &Qntfsr q*ﬁe&téﬁlegﬁﬁa@ol@ﬁ&ﬁmcsmaﬁmso Hy@lr ogen
benzyl , phen 1) nmet hyl , 3-am nopropyl, and 2-net hyl -

mor phol i n;ﬁg?rdtpwectﬂb ssdutnon ooﬁwmnsmt;@a inpetaxic prrenistally apesptable dilvertone

;gb?gl Eigﬁs%lveﬁ? fdr%xé}ﬁf)lg as arkoﬁl?lgg ﬁf?%?&p%n&?ol' Mclnlé%e accethoIQ %}gélese ”*aOd' ment s

10 solvents that may be employed are water, Ringer's solution, and isotonic sodium chloride
solution. In addition, sterile, fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed oil may be employed including
synthetic mono- or di-glycerides. In addition, fatty acids such as oleic acid find use in the

preparation of injectables,

15 Suppositories for rectal administration of the drug can be prepared by mixing the
drug with a suitable nonirritating excipient such as cocoa butter and polyethylene glycols,
which are solid at ordinary temperatures but liquid at the rectal temperature and will ‘
therefore melt in the rectum and release the drug.

Solid dosage forms for oral administration may include capsules, tablets, pills,

20  powders, and granules. In such solid dosage forms, the active compound may be admixed
with at least one inert diluent such as sucrose lactose or starch. Such dosage forms may also
comprise, as is normal practice, additional substances other than inert diluents, e.g.,
lubricating agents such as magnesium stearaie. In the case of capsules, tablets, and pills, the
dosage forms may also comprise buffering agents. Tablets and pills can additionally be

25  prepared with enteric coatings.

Liquid dosage forms for oral administration may include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs containing inert diluents
commonly used in the art, such as water. Suc}: compositions may also comprise adjuvants,
such as wetting agents, emulsifying and suspending agents, cyclodexirins, and sweetening,

30  flavoring, and perfuming agents,

The compounds of the present invention can also be administered in the form of
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20 I'n sonme enbodi nents, R6e is halo. In sone aspects R6a is bronmo. In sone
enbodi nrents RS and RR are both halo. In other enbodinments RSis fluoro and
R6a is bronmo. -51 In sonme enbodi ments R68 is selected fromthe group
consisting of substituted aryl and substituted heteroaryl wherein said aryl
and heteroaryl is selected fromthe group consisting of furanyl, pyrrolyl,
phenyl, pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, pyrazolyl,

i m dazol y| lipdstinesz Qhsyik Kknbwele the art,qmécbrﬁésQiregen‘bhﬂ?dé@?e@%m fhispidip ldﬂor

i soqui nol i | soxazol yl , oxazolyl, thiazolyl, and th|e I n sone

enbodi ment B%“FQB’“??‘@S@-BWC Lngsampesare f‘i’ém@f# BURBoRRy % PE{“%'}?S’ Hodlipud -
et hyl ami noys gyik azt fre %J%L:ﬁ'seé%fa?éﬁ%);ﬁh ynfé s I%ﬁl@%{nﬁ ! ﬂ'fﬁ?i)ﬁfo%fcgﬁy 4-yl,

1- net hyl - | H- pyr azol
2,3-difl uoa@emﬂlingnd m@taBolpeble tipahappatieolforming ligosires umrhmpsbén’i]]hq present

2,4-di 2. 4- d tho .n-5-yl, 2 5:-di Iuoro 10 phenyl,
2’ 6- di f Q%X%ﬁ 9‘-’?/‘“ lipOgori fpRgFoR SR “gh o %"E&P&P‘éﬂﬁdfd%
am nocar bohwbxﬁiwrmdblhﬁrs’glp}el@&vﬁWes fékﬁipi&né aﬁ|d the like, The preferred 11p1ds are the
2- chl or o- 4- pet hoxy- pyri m dj n- 5- - chl oro-5-fl uoro- yrldlnm%é1t
efhods to

2-chl or o- pﬁwhohpaﬂseﬁqi BhosphgliviRielines fecitiinpnpedh B
2-di fl | )
o £ S A, PR it

2-fl uoro- 4Bmgyy‘Itihmayt[W Becddemir Press; Newitody,-19A&ny B3 exed 5
fl uor o- 5- met hyl phenyl, 2-fluorophenyl, 2-fluoro-pyridin-3-yl,
2- hydr bxynet hyIWBﬂeﬂ:etcbmwmwtheﬁvdnudtmmmmmw the ele acttwsi nol i n- 4-yl ,

2-meth S5-trifl th t hpx
2- ot hoy PFRRCHOGH gt JUsrcseRaleg b o< D AR I i B U 38508 4. y

2- et hyl - pheaw the %‘eﬁ@ieﬁ%f’&ﬂ&e& ngpr@sdiauve?a@iS@n%efarﬂ'cBMﬂfnﬁn&YMtH'ﬂi&' 3-yl, 2-
phenoxyphenyl , Sﬂp;y di n- 3- pyrimdin-5-yl, 2-trifluoronet hoxyphenyl

2 20 trifl| campswedsedihe pNentign for;hettrmmmtwézgmpmdyﬂe for example, irinotecan,
3,5-dineth \ ophenyl ,
3-am nocar Eg ne? gﬂﬁltaﬁlélxbgeﬁ%&’pﬁaéﬁg ngélﬁ%c)?oé%%lé’r%zmﬁﬁjza ﬁéz%m

3;} cyalnbﬁt)gegl)tbvec leeeheg&ﬁ,li?;ﬂm;‘blﬁlﬂﬁhdﬁwgvorﬁ- ﬁrlbb;%tmpﬁ?aﬁn ta&aﬁésh&kacﬁaf I bmet,ﬂyl I
phenyl, e yl - pheny ro XY-pyri ln or ophenyl ,
3-f uor o- E)‘SFFIO&’S fphanide, Vl%“r@iﬁ%%}ﬁ%é@ﬁ?% ?H‘é% ?L‘tbonyl phenyl! ,
3- met hoxy phehkbmerdse I:inlﬁﬁft&@)‘a)é vﬂ-!lra@%{ﬂgr gan}éér,chemotherapeuuc agents

3-net hyl - 3H 1 m dazo[ 4, 5- b] pyrazi n-5-yl, 3-net hyl phenyl, - 3-

met hyl - pyri di n-fheylhovels %Jﬁg@&%@%m%?w (fb\ﬂbma%oﬁ %ﬁm't%@%c{?@)ﬁ;ﬁdé syl

4, 5-di net hoxy- pyrimdin- 4-am oro-pyrim
4- chl or o- 211:5'ermonemli(bn3asqﬂwmlgdrapenn@hhmnmashdltan@&mﬂpm@wic;am'Desk Reference

4- chIo ) 4-ch di fl uoro- 2-
et hyl 2 heﬂﬁ{)%%g% 1363, B3R ‘?)W?TRP%?} @{by Tffeé?l}%x‘i? SBEA}h i di n- 2-yl |
4- et hoxy 3thefyéitiehlty tisebul Yhnourks & Wishid Ibwmmmm%fwmnmy skill in the art.

4-f| uor o- 2- met hoxy- phenyl , 4-fluoro-2-nethyl- phenyl, 4-fluorophenyl,

4- met hoxy- 5- rretmecompbuﬁasdifme%nvénuoﬂaﬁm%mér ﬂiﬂcbﬁﬂeﬂag%nté'canﬁe administered
met hoxy- pyri m din-2-yl, 4-methoxy-pyrimdin-5-yl  4-nethyl-phenyl,
4- et hyl - ytrthweﬁorgmended maximum clinical dosage or at lower doses. Dosage levels o the

active compounds in the compositions of the invention may be varied so as to obtain a

25  desired therapeutic response depending on the route of administration, severity of the
disease and the response of the patient. The combination can be administered as separate
compositions or as a single dosage form containing both agents. When administered as a
combination, the therapeutic agents can be formulated as separate compositions, which are
given at the same time or different times, or the therapeutic agents, can be given as a single

30  composition,

Antiestrogens, such as tamoxifen, inhibit breast cancer growth through induction of
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-52 yl, 4-nmethyl-pyridin-3-yl, 4-pyrrolidin-1-yl-pyrimdin-2-yl,

5, 6-di net hoxy- pyrazin-2-yl, 5- acetyl-thiophen-2-yl,

5- am no- 6- et hoxy- pyrazi n-2-yl, 5-am no-6-net hoxy-3-nethyl- pyrazin-2-yl,
5- am no- 6- met hoxy- pyri di n-2-yl, S-chloro-4-nethoxy-pyrimdin-2-yl, 5-
chl or o- 6- met hoxy- pyr azi n-2-yl, 5-di met hyl am no- 6- net hoxy- pyr azi n-2-yl,
5-fluoro-2 5 nmet hoxyphenyl, 5-fluoro-4-nmethoxy-pyrimdin-2-yl,

5-f 1 uor o- 6cdlRdRRaYeRYthazieuifes Yhe acton bf HOEAL ‘gbéré iﬂ!ﬁﬂitgr‘ﬁ?mp. Recentﬁ'),/ft has

5- met hoxy- pyridi n-3-yl, 5-nmethoxy-thiophen-2-yl, 5-tri or onet

pyri m di n- gﬁﬁ;ﬂlﬂ}m\ﬁn ﬁleéo@watﬁgnrqfdhmz@w;Wéﬁn@ﬁ atpyenaiters theyphosphorylation
6 11 o o pupEbEsEIp suc o IR vt B e U oG bl Y
et hyl am néepspy agatribitinglto aftissebfu@eysistante (Donoviy, et A-Boly Cherk-276140888¢ 10
B v hy? ant AU 7 EEPHEGEY Honotsh i oh HADEAgualing iroigh st

5- ami no- 6- (202K tdHitilor @ﬁ&%%@ﬁ%éﬁg%?gmdﬁoﬁ stéhus ofPEY Brhormone refacto

. . breast . .
trifluoronethyl -[)y_rl din-2-yl . enbodi nent the guani di ﬁye derivative
is acetyl @uwerallliges and insodeiog restobesihiomnons sepsitvityd edicdoulingly,de ond aspentppound of

formula (VI \Yi| e u f d formula (1).
The pr.esen@eicﬁé’lgé‘ﬂd(%#éﬂ%fﬂﬂ@’ G%d@ﬁ@ém@aﬁé%@r @%Wﬂ&&%ﬁ%%o t he
fol |l owi ng usddiie@Ratmpht 6thodmenddepehdiaticddyervyaMctods brédst@idpadstRecabets,abe not

[ ntendz&mto be |[imting, of the present invention. EXAMPLES 20 Referring to
the exafpl EYeishEPMOFE FeSistanse FIBUAMY Sean in Hiesh,raRseEn Vithgorysntional artjcancer

synt hesi zedqodtad ng the nethods described herein, or other nethods, which are
well known Tn the art. The conpounds and/or internedi ates were

- terized by hi e ' :

Vaters M 11 oni s SEPIOEL) BEEBRC Sk nethie FRERIE BRI Whdu o

(MIford, hipmoddnel aamdlydatiomis responsivls forahecofktithiivedy ativBted BESRRABED phase, 4.6
250 mm from. Al l.tech _(Deerfield, IL). A gradient elutio ed,.

ot cal 1y SRS kitsSG: ThE ilcteEheSihns piresPodiftla e sl pooeule Hotiee 1009

acet oni4 ri kpa@Vighibitet, RS reQelt O inkiBitidh BPABPkinAk acthllyy Sweve flady Paiénd. 1%

trifluoroacetic acid (TFA). Conmpounds were detected by ultraviolet |ight

(W) absor pithefvarcedsitagsatiseasaresnong Suglpayiec indialbipbus thes rolentedatardus to r om Bur di ck
and JaCkSO&ng{ééﬁE&?&ﬁugg)um%s El'tﬁé‘ﬁgl ﬁﬁ%@%#&h? fn ¥ sﬁlﬁ?e}sthﬁpé”gh’ PA) . In
S y 'n Tay

sone instances, purity assessed er chromatography (TLCO
usi ng gl assdemonsphiad that Bezekbb emmploysthe Gaf kinhsetparthwag tie Elicisis effectsekanpl e,
Baker - Fl ex f’.l.i ca,.Cel 1B2- e, sheets. TLC results readily

fl exi, bl I e
dot oct ed v PRI JPhTRS BATE R, 5 KEAse 1t Fame peUBRYRYIOSS A04TRERT  Known
I odi nezyapgfottion fiaNGE reéBlans SonFéraihg ilehtibRs NAcat®Sply, in another aspect of the

invention, the compounds of formula (I), (Ia), (ID), (IIa), (1), (I1Ta), (IV), (IVa), (V), or
(Va) are used in combination with at least one additional agent, such as gleevec, in the
 treatment of hematological cancers, such as chronic myelo genous leukemia (CML}, to

reverse or prevent resistance to the at least one additional agent.

25 In another aspect of the invention, kits that include one or more compounds of the
invention are provided. Representative kits include a 2-amino-7,8-dihydro-6H-pyrido[4,3-
d)pyrimidin-5-one compound of the invention (e.g., a compound of formula (), (Ia), (II),
(LIa), (I1II), (a), (IV), (IVa), (V), or (Va)) and a package insert or other labeling including
directions for treating a cellular proliferative disease by administering an HSP90 inhibitory

30  amount of the compound.

The synthesis of representative 2-amino-7,8-dihydro-6H-pyrido[4,3-d]pyrimidin-3-
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5 Mass spectronetric analysis was perfornmed on one of two LC/MS instrunents:
a Waters System (Al liance HT HPLC and a M cromass ZQ nmass spectroneter;
Colum: Eclipse XDB-C 8, 2.1 x 50 mm solvent system 5-95% (or 35-95% or
65-95% or 95-95% acetonitrile in water with 0. 05%FA; flow rate 0.8

mL./ m n; nol ecul ar wei ght range 500-1500; cone Voltage 20 V; colum
tenperature 40C) or a Hewl ett Packard System 10 (Series 1100 HPLC; Col umm:
Ecli pse XDBudhh : Bzé‘xﬁﬁl WS Y- aahk3-9 LS elyn Wat er
with O. OS%A; fploﬁv&r%?ém%ﬁﬁfdnlfﬁ m n; Esnglxeggﬁg?eh\ﬂﬁgl?g%t rang’gq'l}%‘!(rﬁggo; cone
Vol t age 50PXridofbl-dimrimidinérenenomp8ads thatwerememesl aneshowndpdiablesl idsnt hose  of
t he pr ot ongt ed ggrent ions. GCMS analysis is perfornmed on a Hewl ett Packard
i nstrument ’(‘% 0 Series gas 15 chromatograph with a Mass Sel ective
Detector 5973; jnjector volune: IL;.initial colum tenperat . 50 C final
col unm t enper at A€ aspsgh eertaincampaqupds o %WWBE?“&%ES? SBJN%drU%P 0¥l i /i n;
col um: 5 5%ty en HEPrdpMledSs SRXANS Sl . BenzytBohd9% Srdshd iR Ons:  30. 0
mx 25 mx 0.Z25 m. "Nucl ear nagnetic resonance (NWR) analysis was performed
on sone of aning 124 by sduetivecanination, andianamate3oD, prepar BRaVadsyorty, CA). The

sorvent.  omBiRRmtitgadt os iR H-B ord OO By WD flend MioiioRrop
o A B o b e
'Tﬂgggn, Azi-?%%ﬁﬁasﬁi& e Mawo &é@%ﬁsﬁp@ﬂiﬂ%"a@y laﬁbr%t%ﬁw- Sosibeekin
Mel - Terp apRakaf, 9801, (%3] dﬂ@. RemdVR of i ﬁﬁgn@%ﬁﬁg&gﬁﬁmﬂﬁm r.ﬁecg o' i ed

out using a Flash chromat ography sys I I, 60A (Biota
Char | ot t esoédrtit emmonjum wirateyn &desmifitritecdnd water h Resvitingpraiph §-Ris iacdated withca  gel

(230-400 nes Kin terial .. or by HPLC usi C. 18 . reyersed phase 30

col um. Tyﬁe@’g} I%g@f‘ e‘ﬂl"gﬁsﬁb‘lﬁg‘@%‘a“- F?f?g‘flﬂglll%‘a§ﬁa%@€§f Etega‘éw‘gvgtaem and fl ash

col um - ShieRin@idRgErdpivh WiRhredintht A0 bEE Raditas sbiumdiIxidec 1Ty kesliag at e,

hexane, acetone, aqueous _hydroxyam ne, and triethyl am ne. 'I%pl cal solvents
h

enpl oyed f Hctamnis theg frepisd withasid spph & HGlp effoe docashpXytation ang afford sempeund

acetonidri kg an Y| g E.gﬁﬁﬂ Btgﬁ | &tzﬁﬁ:’l. i1t Hiagi@ar e

abbr ev!%ti ggs@ugsj“é’gﬁf’ﬁg‘?'#é‘%etigﬁ%?ﬁe%:am aq.g: gteous Boc: JEhsrer t - But oxyclzar bonyl

BSA: bovi nboitieg splvenltt buchias ace@alifrieorblaceta eHectsnigetiom of DEktetdde group ghveet hane
compound I-J. Pyrimidine I-K is formed by treating ¥-J with guanidine/EtOH and

dimethylamine. The para-methoxybenzy! group can be removed at this stage (or after the

Suzuki coupling) with cerric ammonium nitrate or trifluoroacetic acid. The phenyl ring of
20  I-K can optionally be functionalized vig a Suzuki coupling with a suitable boronic acid to

give the biaryl compound I-L. Subsequent deprotection of the para-methoxybenzyl group

gives amine I-M.

-47-



10 eq.: equivalent Et3N. Triethylam ne EtQAc: Ethyl acetate GC Gas
Chr omat ography h: hour 15 HPLC. H gh performance |iquid chronatography | C50
val ue: The concentration of an inhibitor that causes a 50% reduction in a

measured activity. L: liter LG Ms: Liquid chromatography/ nmass spectronetry
20 LRVS: Low resol ution mass spectronetry McOH: Methanol mn: mnute nlL:
mililiter nmm millinmeter 25 mnmm mllinolar mmol: mllinole nm Nanoneter

NVP:  N-Met hyl pyrrolidone RP-HPLC. Rey@fesfdr phase hi gh-performance |iquid
chromatography 30 rt roomtenperature sat: Saturated THE: Tetrahydrofuran
-55 TMB: Trinmethylisilane TLC. Thin 3ayer chromatogrdy. TRF: Tine resolved

fl uorescence. Aapenglature for _ coNpoemds di scl o in this application
was provi ded g ACDNa epsi o 5. 07 sof twar vember 14, 2001) or
ACD Nanme BYh™ersion 5.04 y 148, 2002) —avail abl e fgﬂm Advarnced

Chem stry Devel &Pment, Inc., or by usin Aut oNom 2 NCAgt omat i ¢

Normencl ature) f L& S/ Base, inp ef UPAC st rdillzed nonencl at ure.
Q her conpounmternﬂ}i-at es, starting mater E wer @2 named usi ng

st andard | UPA nclature. 16 It sBoul d be underSteogd. t hat the organic
conpounds accordithg to the inventibh may exhibit the phenlc') non of
tautonmerism As the chem cal structures within this specification can only
represent one ofM& he possible tautomsic forns, it shoQMe be

o 0

cI”~ome
1-G

E

In another aspect, certain compounds of the invention can be prepared as shown in

5  Scheme 2. Condensation of an appropriate amine such as methyl amine with oxalic acid
and a desired aidehyde such as 2-A in refluxing ethanol results in formation of acid 2-B,
that is next converted to the corresponding ester 2-C under esterification conditions such as
with thionyl chloride in an appropriate alcoholic solvent at 0 °C. Formation of acetoamide
2-E is accomplished by treatment of the 2-C ester with diketene 2-D. Subsequent

10 cyclization of 2-D in the presence of base such as sodium methoxide and with microwave
heating produces lactam 2-F, Aminopyridine formation is accomplished in two steps, the
first being formation of an intermediate enamine by heating the lactam in an ethanolic
solution of pyrrolidine under microwave conditions and secondly, addition of guanidine-
HCl to this solution followed by additional microwave heating. Isolation of the

15 aminopyrimidine 2-G by reverse phase HPLC followed by coupling with an appropriate
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understood that the invention enconpasses any tautoneric formof the drawn
structure. It is understood that the invention is not limted to the

enbodi ments set forth herein 15 for illustration, but enbraces all such
forms thereof as cone within the scope of the above disclosure. The
foll ow ng exanples illustrate nethods for making representative conpounds of

the invention, Exanple 1 20 Representative Procedures for Conpounds of the

| nventi on  acf 1P ' Mo Ty =) : =12
Butyl 11 BT TR R RN G0 mitiobayd néhine Bt e il chmboic
triethyl phd$hhono acetate (88 mml) in dry THE (176 nlL) at -78 C under N2.
The 25 solution was left to stir for 30 mn. keeping inner tenperature bel ow
-70 C. The phosphonate sol uti on wasStheasi,erred via cannula to a sol ution
of 2-brono-4- -56 fluorobenzal dehyde 1-1(80 mmol) in TI-IF (160._n) at-78 C
under N2. The resulting solution was warmed to roomtenperat over 2 h.
The reaction mxture was quenched Hy saddi ng aqueoty NBUCl a then
extracted wt h-E{.GHe (S3NHHDhe or i were_conmbi ped wa .t h H20
(x3), sat. br'(x3), then dried|( ), filter @- evapor at ed under 5
reduced presSuré ®Bo giyepae ye IF White @rySMar’s Formed after
cooling in refgjgerator. The crystaks were filtered HAd washed with

nmet hanol to provide the pure conpound 1-2. The not he6 | i quor was

concentrated, ocooled and filtered. This process wa$ rgpeated until nost of
t he theoret/ﬁqaiL% d of E-e (2-brono-4-fl hexiyl ) acryl ate was
collected as a ite crystals; 10 Step_B. g:or]_}zﬁgl&g i t4on of—Asymetric
Ami ne to a, 3-Ups ted Este F Sr \ 4 To a stirred
sol ution of <dNis I-I-(4-rreE enyl ) et hanam neBrI- ¥ (F8nmol )
2-G
2K ¥
5 Scheme 3 shows another means for synthesizing certain compounds of the

invention. Reductive amination of p-anisole 3-A with (8)-1-(4-methoxyphenyl)ethanamine
3-B and sodium borohydride over molecular sieves gives amine 3-C. Subsequent formation
of the amine anion such as by reacting 3-C with n-butyl lithium and treatment with the
appropriate cinnamate ester 3-D gives the conjugate addition product 3-E. Deprotection

10 with trifluoroacetic acid gives amine 3-F that can be converted to 3-1 following the steps

shown in the Scheme 2 and described above.
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in dry THE (116 nL) was added conpound 1-2. The reaction was cooled to -78
C, and n- 15 butyl lithium (56.2 mvl) was added dropwi se at -78 C under N2.
After addition, the reaction m xture was stirred at -78 C for 40 mn. Then
the reaction mxture was partitioned between agqueous NH4ACLl, and Et QAc,
extracted with Et OAc (x3), the organics separated, then washed with H20
(x3), sat brine (x3), then dried (Na2SO4), filtered, and evaporated under

reduced pressure to give crude oil, Withehedas then purified on silica gel

20 col um (hexane/ Et OAc) to provide conpound 1-4. Step C CANCEEQeri C

Ammoni um Nitrate) De"hm ctlo I~ NHRO :Br F} F Br 14 -57 e s¥arting
material 1-4 ( %2% i ssol ved | e it e: wat eo)(\%ﬁv 1.6 L).
While stirrin (49 npound d i nt+hree—separate
portions sMePring for 1 It between easHd adtdition. dECt i on was t hen

allowed to stirz,overnight at roomtenperatur@C Next, the acetonitrile was
renoved under vacuum and the 5 renmai ni ng aqueous Iayer was extracted (4 x
400 nL) with EtOAc. Th Mt oac | ayers were conbi ned, dri ed over sodium

sulfate, filtered, a oncentrated to yield the rude ct  conmpound
1-5. The crude produ s purified usmq\g ;j\lﬁfcol u M‘:O—l in DCM .
Step D: Acylation 0 O HS N\H O F Br ~Br 10 Toastlrred
solution of fr } -5 (52< mol 26 ) was triethyl
am ne (21.08 ’@m\nd di | cetene (6 I) at roomtenp ég{ne The
reacti on Wa®”’s amtil judged RZE te by LCVMS. Then~th xture was

partitioned b%té/ve DCM and aqueous extracted with3BcM (x3), the
organi c | ayers wePe E5hbined, then vvashed with H2O (x3), sat, brine (x3),
then dried (Na2SO4), flltered and evaporated 15 under reduced pressure to

gi ve crude oil, which was then purified ony 5| lica gel columm (hexane/Et OAc)
to provide c nd 1-6. Step E: CycliZati
N H
N’H —_— N7 ™= N~
B
3H ' 31

In one embodiment, provided is a method of preparing a compound of formula (I),
5 comprising

(a)  reacting a compound of formula (I) with an acid to form an acid addition
salt; or

(b}  reacting an acid addition sait of formula (I) to form a free base compound of
formula (I); or

10 (c)  reacting an intermediate compound of formula (VI) with guanidjne ora
guanidine derivative '
W O

R® N

0 RP

(VD
wherein R®, R, and R are as defined for formula (I) and W is O or NR'R" where R’
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JO~J0O~0v NHONHFO 1-6 1-7 O F To the reaction vial containing
conpound 1-6 (1.1 mml) in nethanol (5 nL) was 20 added 25%NaOve in MeOH
(0.5 nL). The reaction m xture was heated in the mcrowave at 144 C for 5
mn. After cooling to roomtenperature, the reaction mxture was dil uted
wi t h agueous ammoi ni um chori de, washed wth DCM (x3), then washed with H20
(x3), sat. brine (x3), then dried (Na2SO4), filtered, and evaporated under

reduced prasifRirae indef@ndentiyd otk k@bt copipprid @mﬁnﬂaqme 1-7, which was
used directly in the next step. -58 Step F: Am no-Pyrimdinc-LactamO 0 O

NH 1.7 N | NHInGhé embodiment @dvilled iskhn nﬁénﬂ%dl&t&oﬁlp'ﬁﬁnd BEfobih VB, Qfonc

pi peri di ndi oneé% 7 (0.915 mml ) and guanidine HO (4.573 mm 1 i n et hanol
(9 i) vvasasa‘?féb lwﬂhbsl i lyjapetherpspest, thegntermeigte P@aewnémf ferulr @Thiag treat ed
in 5 mcrg ﬁfzttlng) at 160 C for 10 mn. After cooling to
roomterrperature the reaction m xture was extracted with DCM (x3), then
washed with H20 (x3), sat. bri ney (x3) gthen dried (Na2SO4), filtered, and
evapor at ed under reduced pressurjge to gijye crude product 1-8, which was then
purified on silica gel colum (H tepG Suzuki Coupling O O IN"' NH
INNH HaNhN I |\ H2N-N 1 | \ ~the mxture of

am no- pyri m di ne-1actam 1-813(3 ester (4 eq.) in DVA

. The reaction m xture
was treated in mcrowave at 120 C_dor in. Affler cooli ng down to room
tenperature the reaction mxture J {hBCQM x3), washed with H20
(x3), sat. brine (x3), then 15 r|ed (Na2804) d, and evapor at ed
under reduced pressure to give crude product, as then purified
reverse-phase prep HPLC to give the pure Ia%g Exanpl e 2

(VID)

wherein
R is as defined for formula (VI);
R’ is hydrogen or halo; and
10 R% is selected from the group consisting of halo, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl.

In some embodiments of the compounds of formula (VI) or (VII), R is selected from
the group consisting of hydrogen, unsubstituted alkyl, and substituted alkyl. In some such
embodiments, R is selected from the group consisting of methyl, ethyl, allyl, 3-methyl-

15  butyl, and isobutyl. In other embodiments, R is selected from the group consisting of
hydrogen, benzyl, 1-(4-methoxyphenyDethyl, methyl, 3-aminopropyl, and 2-methyl-2-
morpholinopropyl. In still other embodiment, R is hydrogen.

In some embodiments, R® is halo. In some aspects R® is fluoro.
In other embodiments R’ is hydrogen.
20 In some embodiments, R® is halo. In some aspects R® is bromo.

In some embodiments R’ and R®® are both halo. In other embodiments R® is fluoro

and R® is bromo.
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Synt hesis of Representative N Al kylated Conpounds of the Invention Step A
Reductive Amination -59 NHBoc NH2 O HNHBoc 2 HNO | °~ F Br 1.6 F Br 2-2
To a stirred solution of free amne 1-5 (1 eq.), aldehyde 2-1 (1 eq.) in DCM
was added sodiumtriacetoxyborohydride (1.1 eq.) at roomtenperature. The
reaction was stirred at roomtenperature until judged conplete by LCMS.
Then the m xture was 5 partitioned between DCM and aqueous NaHCO3, extracted
with DCM (x3) ansnidentdganiccR® ixeldisd 6ém thb erpuprefedinglof fubki@ed%ry8) . sat
brine (x 3 thentegrled (Na2804) filtered, and,6 evaporated under reduced
pressure dtherein saidharsl ang hetepoaryliis sale sﬂ%%@d@rectly f or

t he next %@ﬁs?stti‘n R 37%18 1

Am no- Pyrim di ne Lact IJ—!ﬁO%’ErPl é@' @huﬂkP j’lt%ﬂ}”ﬁﬂz pKIII-I—IBOC HBac O O 8t epg
~ 11~ ( pp@szLNﬂBﬂZOIFL giezolyl, indolyl, Exadirzof, thiglidol, quineliriyl, 'isoigBolimBbp E N~
N~ ' ~NNBa H2N 24 2.7 Step Bto Step E were the sane
as St e%‘ %{058‘%@3 O’EZ?IP'EH @%1@11?&:1::@ ‘'ep F: Deprotcction 0 0 N NN~NHBoc N~
t4 -- H anNsoZnFe e%unents N8 is selected from the group consisting of (2-hydroxy-

ethylamino)-pyrazin-2-yl, 1H-pyrazol-4-yl, 1-methyl-1H-pyrazol-4-yl, 1-methyl-1H-
pyrazol-4-yl, 2-(5-methyl-pyridin-2-yl)-phenyl, 2,3-difluoro-phenyl, 2,3-dimethoxy-phenyl,
- 2,4-difluoro-phenyl, 2,4-dimethoxy-phenyl, 2,4-dimethoxy-pyrimidin-5-yl, 2,5-difluoro-

10 phenyl, 2,6-difluoro-phenyl, 2,6-dimethyl-pyridin-3-yl, 2-acetamidophenyl, 2-
aminocarbonylphenyl, 2-amino-pyrimidin-5-yl, 2-chloro-4-methoxy-pyrimidin-5-yl, 2-
ch.loro-S-ﬂuoro-ﬁyridim?,-yl, 2-chloro-phenyl, 2-chloro-pyridin-3-yl, 2-chloro-pyridin-4-yl,
2-difluoro-3-methoxyphenyl, 2-ethyl-phenyl, 2-ethoxy-thiazol-4-yi, 2-fluoro-3-methoxy-
phenyl, 2-fluoro-3-methylphenyl, 2-fluoro-4-methyl-phenyl, 2-flucro-5-methoxy-phenyl, 2-

15  fluoro-5-methylphenyl, 2-flucrophenyl, 2-fluoro-pyridin-3-yl, 2-hydroxymethyl-3-
methoxyphenyl, 2-hydroxymethylphenyl, 2-isoquinolin-4-yl, 2-methoxy-5-trifluoromethyl-
phenyl, 2-methoxy-phenyl, 2-methoxy-pyridin-3-yl, 2-methoxy-pyrimidin-4-yl, 2-methoxy-
thiazol-4-yl, 2-methyl-phenyl, 2-methyl-pyridin-3-yl, 2-oxo-1,2-dihydro-pyridin-3-yl, 2-
phenoxyphenyl,. 2-pyridin-3-yl, 2-pyrimidin-5-yl, 2-trifluoromethoxyphenyl, 2-

20 tifluoromethoxy-phenyl, 3,4-dimethoxy-phenyl, 3,5-dimethyl-isoxazol-4-yl, 3,6-dimethyl-
pyrazin-2-yl, 3—acctami80phenyl, 3-aminocarbonylphenyl, 3-bromo-phenyl, 3-chloro-
pyrazin-2-yl, 3-cyanophenyl, 3-dimethylaminophenyl, 3-ethoxy-phenyl, 3-ethyl-4-methyl-
phenyl, 3-ethynyl-phenyl, 3-fluoro-6-methoxy-pyridin-2-yl, 3-fluorophenyl, 3-fluoro-
pyrazin-2-yl, 3-methanesulfonamidophenyl, 3-methoxycarbonylphenyl, 3-methoxyphenyl,

25  3-methoxy-pyrazin-2-yl, 3-methyl-3H-imidazo[4,5-b]pyrazin-5-yl, 3-methylphenyl, 3-
methyl-pyridin-2-yl, 3-trifluoromethoxyphenyl, 3-triflucromethylphenyl, 4,5-dimethoxy-
pyrimidin-2-yl, 4-amino-5-fluoro-pyrimidin-2-yl, 4-chloro-2,5-dimethoxy-phenyl, 4-chioro-
2-fluoro-phenyl, 4-chloro-2-methoxy-~5-methyl-phenyl, 4-chloro-pyridin-3-y}, 4-difluoro-2-
methyl-phenyl, 4-ethoxy-5-fluoro-pyrimidin-2-yl, 4-ethoxy-pyrimidin-2-yl, 4-ethoxy-

30  pyrimidin-5-yl, 4-ethyl-1H-pyrazol-3-yl, 4-fluoro-2-methoxy-phenyl, 4-fluoro-2-methyl-
phenyl, 4-fluorophenyl, 4-methoxy-5-methyl-pyrimidin-2-yl, 4-methoxy-pyridin-3-yl, 4-
methoxy-pyrimidin-2-yl, 4-methoxy-pyrimidin-5-yl, 4-methyl-phenyl, 4-methyl-pyridin-2-
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FNF 2-7 2r -60 To the solution of Boc-protected N-al kylated | actamin DCM
was treated wwth 50% TFA. The reaction m xture was stirred at room
tenperature. After conpletion, the reaction mxture was concentrated and
purified on reverse phase prep HPLC to give the pure conpound. 5 O her

al kyl at ed am ne conpounds of the invention were prepared in a simlar

manner. EXAMPLE 3 0 00 0 0 v "NHO NH 00 F Br 1-6 1-7 Br F 10 A m xture of
sodi um nevfhéﬂnetbyi(mid@nowhﬂ-pmoﬁﬁnﬁaﬁmyﬁm&n@sylmﬁadimnthoxwpyrazimaaﬂ,es- (0. 0644

nole) and_l y nol .was. ed.at m t t ure under
ni trogen Fce%otnmgp %{Pr/g{ $h%hmrr§'§ 31 "%.P?T&émii%' %'fﬁmi '8' %h%?t"ngﬁ% was added.
The react ipprRzinviasgl, ﬁwe@m:pyﬂdﬁlrpgg&cﬁmfomm pyanfidih2en, sol vent were

distilled out gradually uptil ne internal tenperature reached 85 C. The
reaction \ﬁb@rm&me@hﬂxwww qué ﬁb}’ Pm¥1°6 'E%E‘Pwm%fleﬁsﬂ“@@n%u med.
Reacti gn m s;.r enoved
under ?educe 8@ Iu?gluro remg 2| sso ﬂ@rgrb: %%8%%% and t hen

cool ed t o oG- pymdan%ﬂ;é/—mﬁh@ry-mddﬁn -3 ’l?l) St-rhethoxgeﬁmplhamm,é iriﬂﬂnromdfyﬂ | N HCl

til h th t | 1 ned bel ow 10
¢ the i RrRi R e AR R R e Hn PO BRREE k-t hen vias
filtered. ety -@%&ﬁqtﬁde-ﬂabﬂoczt%ﬂdﬁmyrze -fARSIIBFH dh-B ) VRh Riroskyl, -2-yBk-and

air-dried overneﬁght to give ) of lLactam 1-7 as a sllg tIy yeIIovmsh
solld Wi t ineghayye-a wlagmomr@mﬂ r-mpthexy-oanssbylarrazingd-gh Sregthay- - 61

ng k OEt ) 4,
THE Fl’rﬁ p%az@ 2= 513 § %Ee%%yn&inlpxﬁgm&y%ynﬁfn -3-vl, g':rhethﬁa.llm.r(o lzgr'fa.z};l 4
yl, 6-methyl-pyridin-2-yl, 5-amino-6-(2,2,2-trifluoroethoxy)pyrazin-2-yl, and 6-
trifluoromethyl-pyridin-2-yl.

In another embodiment the guanidine derivative is acetyl guanidine.

In another embodiment, provided is a use of compound of formula (VI) or (VII) for
15 the manufacture of a compound of formula ().

The present invention will be understood more readily by reference to the following
examples, which are provided by way of illustration and are not intended to be limiting of

the present invention,

EXAMPLES

20 Referring to the examples that follow, compounds of the present invention were
synthesized using the methods described herein, or other methods, which are well known in
the art.

The compounds and/or intermediates were characterized by high performance liquid
chromatography (HPLC) using a Waters Millenium chromatography system with a |
25 2690 Separation Module (Milford, MA). The analytical columns were Alltima C-18
reversed phase, 4.6 x 250 mm from Alltech (Deerfield, IL). A gradient elution was used,
typically starting with 5% acetonitrile/95% water and progressing to 100% acetonitrile over
a period of 40 minutes. All solvents contained 0.1% trifluoroacetic acid (TFA).
Compounds were detected by ultraviolet light (UV) absorption at either 220 or 254 nm.
30 HPLC solvents were from Burdick and Jackson (Muskegan, MI), or Fisher Scicntiﬁc
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O ~SNH NH2HCI CO2Et HCl (2.0 equiv) COZEt \ ROH (t.1 equiv) F/ Br F~ 4.3
4.4 Step 1: A 500 nL round-bottomflask was charged with dry THE (50 nL),
titaniumb5 ethoxide (41 m.), (S)-(-)-tert-butanesul finam de (Advanced
Asymretries, 12.0 g, 99.1 mmol, 1.1 equiv), and

2- brono- 4-fl uorobenzal dehyde 4.1 (Matrix Scientific, cat. # 011279, 18.2 g,
90.1 mmol, 1.0 equiv). The resulting reaction mxture was stirred under 132
at rt for (Pisturgh Pa). hesonie instarvesplsify mmmﬂwtﬂﬁnwm piye reaction

_ braditbgra
m xture lute with Et OAc (360 and .a m xture of_ brine 200 m.)
with cel %a& %‘iﬁoﬁ/l’laﬁ“v‘?“ﬁ@‘rdo%léc n]_%]?-tf’%rsl“‘r]’gas top exangley Bakergllersilise on was

T vered Idu eHaR fx st SLC el doitiE nnef‘,ﬁdv efliidrer The

filtrate was trans to a seperatory he aqueous ayer
renoved. Tigbt, or Yueinpbyimgreslliaphadoding vepor andeotlga%nms)siamhgatechtnqtmd (Na2S™4)
and concentrated in vacuo to afford 4.2 as a yellowi sh oil that may

sol i di by upon Maanshengorhdfic nalypis 8 prformdd orOGgof twdLERES (BG0mbidz:, a CD3CL) 8

58 12, Wbt Ml et e

round- bot tBé{?:s‘dmﬁ-leseﬁ N S 0GRATIRE sysifl 58594 tdr 35-95%) 6%5-93%%95’-‘99%) dried
over ni ght on renoval fromthe oven, they were assenbl ed and put under

positive N@tﬂlﬂé’é@mﬂéﬁtgﬂﬁlﬂt@)ﬁﬁ%ﬁﬂoﬂwﬁm BérmummdeOWevwgbémgmas char ged

1 5 cqui vy OdRap o Feiliee 8 ol wempetptu R Kby + e RN Bl s heat e

to refipux (S@imeu@amsc(@alhﬁmt Bﬁﬁﬁémelsmwmtselvm%%@l pRshostirred
vigorously with an overhead stirrer for 30 nin. The -62 reaction was renmoved

fromthe @P@toiymlﬁm(wrnm %Dﬁéﬁﬁgﬂ?%@gﬁ 0 ¢imk/ipig)melpenlariesighiaAngf on  f unnel
h | d
vas then SBnIBol e VY SRRP AR BT b B e SBAY) 20

t o mai.nt aiofithegedtbhated wdry ionsg of the reaction mxture. Once addltlon i's
conplete, the reaction mxture 5 was stirred for an additional 20 mn, then

heated to 50 CGOMS gkl ﬂsparﬂf@ﬂea@ﬁtalfwwlmxidkmmmehh@&wsﬁ@bstges0 C and
the addition funnel char&s wth 4.2 (6.60 21.5 mol, 1.0 equiv) and dry

THE (26 nichromptgesaphoyith 3 w@péemﬁéﬁet&ataeémés BiRsie &olugme; Hely auitiplicohumnyi xt ur e,
whi ch was , rétﬁr% ap éﬁﬁﬁ%y&’@%{}é ?ﬁ&[&: % 9 C}am tibem{nﬁ? 4a§’ﬁo as gone

to conple n as’ judg e réac |oh Ur 6 Was ered through
a pad of estki 1 enL/min; column: 5% phenyl methyl siloxane, Modcl No. HP 190915-443,

dimensions: 30.0 m x 25 m x 0.25 m).

Nuclear magnetic resonance (NMR) analysis was performed on some of the
20  compounds with a Varian 300 MHz NMR (Palo Alto, CA). The spectral reference was
either TMS or the known chemical shift of the solvent. Some compound samples were run

at elevated temperatures (e.g., 75°C) to promote increased sample solubility.
The purity of some of the invention compounds is assessed by elemental analysis
(Desert Analytics, Tucson, AZ)
25 Melting points are determined on a Laboratory Devices Mel-Temp apparatus

(Holliston, MA).

Preparative separations were carried out using a Flash 40 chromatography system
and KP-§il, 60A (Biotage, Charlottesville, VA), or by flash column chromatography using
silica gel (230-400 mesh) packing material, or by HPLC using a C-18 reversed phase

30  column. Typical solvents employed for the Flash 40 Biotage system and flash column
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10 washing the Zn and the filter pad with Et20 (2x100 nmL). The filtrate was
washed with 0.25 Mcitric acid (200 nm.), sat. NaHCO3t4 (2x200 nilL), dried
(Na2SO™4), and concentrated in vacuo to afford 4.3 (7.30 g, 18.4 mmol, 86%

as a clear oil. : "HNW (300 Mz, CD3C1) 5 7.39 (m 111), 7.28 (in, IH),
7.01 (m11-1), 5.14 (m Ili), 4.92 (d, J =5.4, 2H), 4.1 (in, 2H), 2.90
(ddd, JI = J2 = J3 =, 2H), 1.22 (m 3H 9H). LCMS nlz 396.0 W, tR = 15

2.96 mn. diRiv@tédraphy vidderdichiafhateiiiine, méthanol. eﬂ%ac(em hexaiepmbRhg@qeeons t R =
3.962 (d,ai,sen conde n r.oduc tR = nor di e

55.5: 2. 1 IV uEona tasth] bt BORFk o iR st TP [SyeRe RS B ged wi t h
4.3 (7. 30 Were ¥y gmﬁﬁdenuéndﬁs@ﬂwevan;me%a%&é%m.l%%ﬁﬁr&&e&mfd. 1.1 equiv)
and 4AM HCl in Et20 (37 nL, 2,0 equiv). The 20 reaction m xture was stirred
at room t enper afndiSlidvRhe 9 aBbidtiaBSns 'gghem égagnj fig: suspension was filtered
and the solids trlturatged w th EtZOu(Sx 4 pand hexanes (2x 40 nL). The
solid S drleddqunder vagkk#'ézgugo afford 4.4 as a white solid (5.23 g, 15.2
mol , 83%, 1H 'NVR (300 , CD3OD) S 7.61 (m 2H), 7.33 (in, 114), 5,18
(m 11-1), 4.8Bbs, 3Iijert-ButhBycaftgnyll= 7.2, 2H), 3.15 (ddd, 2H), 1.22 (t, J
= 7.5 3H L 97 25 min. To free base the HCL salt,
4.4 (50 ng) wa O\%ﬂssol veg ﬁ%@“’&%ﬂ mL) and washed with 10% Na2CO8 ( 3x
20 nL). The organtes ver pidshadotudBO4) and concentrated in vacua to
afford the free base. A racemic mxture of the final a-am no ester product
was prepared dMeManal yzBirhigrowpthand HPLC to confirm separation of the
enant i;gners ( r.al pak I%Q‘j:nn 1 m/mn, S tR=5284;, R tR=7.47 mn)

-63 EXAMPLE 5 06 t; O H2 N r:L Br LoEt S N Br Ti(CE1)4, THE
CZn dust uCl HEiN: S Br FrigthglamiesS, HH NH2HCI  HCl (2.0 equiv) N CO2Et N

CO2Et EtOH (1Eloigw V) EthlacBr

GC Gas Chromatography
h: hour
15 HPLC: High performance liquid chromatography

ICsp value: The concentration of an inhibitor that causes .a 50% reduction

in & measured activity.

L: liter

LC/MS: Liquid chromatography/mass spectrometry
20 LRMS: Low resolution mass spectrometry

MeOH: Methanol

min: minute

mL: milliliter

mm: millimeter
25 mM: millimolar

mmol: millimole

m: Nanometer

NMP: N-Methylpyrrolidone

RP-HPLC:  Reversed-phase high-performance liquid chromatography
30 rt room temperature

sat: Saturated

THF: Tetrahydrofuran
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5.3 5.4 Step 1: A 250 nL round-bottom flask was charged with dry TI-1F (54
mL), titanium 5 ethoxide (18.25 g, 3equiv), (S)-(-)-tert-butanesul finam de
(4.85 g, 1.5 equiv), and 5- bronothi azol e-4-carbal dehyde 5.1 (5.12 g, 1.0
equiv). The resulting reaction m xture was stirred under N2 at rt. Upon
reaction conpletion as nonitored by LCM5, the reaction mxture was dil uted
with EtOAc (360 nm), and a mxture of brine (200 nm.) with celite was added
celite 10 and washed with Et OAc (200 nL). The filtrate was transferred to a
seperatory funnéts and th& laxssekromatogiphy r enoved. The organics were washed

with brine (200rgg.), them;HL] (? d g and concentrated in vacua to
afford 5.2 as a yel | owi sh 6 feSatyed, g %%ﬁ%_ 1H NMR (300 MHz, CD3Cl) S 8.88

18" ston 20 At remenbibye forf Cobpodidls dded s Afuitafi e profdtndng’> M0
addi ti 6n fAGBeNametersioms.of saftael(osembeght, 2001 on ACDNuat Bhtchiversive Sdden,  t hey
Lenper at or 1A I8 EYailghe Tom Raemced Endmay BReomash dnty I oSO8l 15. 0

equi V), CufhtoN3mIB00 _(Aﬂtgm'ﬁﬁ@Nom%nc'iat%)’fo\fXSISﬁQe,%%leﬁeﬁﬁfg (Ax@0 ni). The

resulting reaction mxture was heated to reflux tenperature (bath

t enper at ur Wandaysiiged npranaiatyreo Oter cempownds,rintetmediajes; andsitarting matesials svees head
stirrer fo 0.l ti renoved fromthe oil bath (maintaining
Vi gor ous s%@i“%?s%ﬁ%??ﬁ%ﬁggﬁf’ |%érlli@tﬁr-364 funnel was then charged with

et hyl bronobacet .08 40 . o 1.5. equiv nd dry T . (40.m.) .

AddT i or -t nat Skl i iaicss PR e abuapis Didin Sesnite 1 e imyeidhinbay
gentl e reddhibif thepldnoinbon EFagitbrisi. XAsHhe chéied sadetiidel Vithirsthizonpl et e, the

reaction mxture was stirred for an additional 30 mn, then heated to 50 C
for 30 ni nspeqifigation san PR reprssentrane wh thepopsitlp tautsunealg foranspit ghowddhbe t he addi ti on

funnel chapge i i I;,\%Estgﬁ ). This
sol uti on was &ho\ggtt%é%éaﬁnﬁg%\?\ng%cgg ?%s S?#el&t%gg%n?%cnﬁ%% g{e)eﬁ,m I.C gﬂé\;\r}as stirred
an additi onal e £ Lelton as
Fldged by Lovs, sy fattne RIS ARIA0 oy RAREerl el AR HEleLE, P2
washi nig t hidr Astratiod, biltembrdceseall qmakl fosiis thebdcZ@s ¢@nd @hinithe schpeofithd aboxt e was
washed Wltz‘gﬁﬁi 25 Mcitric acid 10 (200 nlL), sat. NaHCO3(1 q) (2x200 nmi),
dried (Na §SU%nd concentrated in vacua to afford 5.3 (10 g) as a clear

oil. Step 3: A K00 round-hottom fl as charged with,5.3 (10 g, .26. 67
mol, 1.0 equi Vi€ fO@%s eﬁnﬁa@uﬁa@@éﬁ?%ﬁmﬂ@ﬂg IEPRASERERtIYE £O zbnd%@é .,
2.0 equi V) e ThRntigACt i on _ :

Example 1
20 Representative Procedures for Compounds of the Invention

Step A: a,f-Unsaturated Ester

/C[LH /@%)‘\o/‘\
-
F Br F Br

1_1 1'2

n-Butyllithium (84 mmol) was added dropwise to a stirred solution of
triethylphosphono acetate (88 mmol) in dry THF (176 mL) at -78 °C under N,. The
25  solution was left to stir for 30 min. keeping inner temperature below —70 °C. The

phosphonate solution was transferred via cannula to a solution of 2-bromo-4-
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15 m xture was stirred at roomtenperature for 30 mnutes. The resulting
suspension was filtered and the solids triturated with Et20 (3x 40 nL) and
hexanes (2x 40 nL). The solid was dried under vacuumto afford 5.4 as a
white solid (6.6 g, 88.7%. LCVMS nfz 280.9 (Mfl, tA= 1,63 mn. EXAMPLE 6
20 Preparation of

(R) -2-am no-7-(2-(cycl opentyl oxy) - 4-fl uorophenyl ) -4-net hyl -7, 8-

di hydropyrﬂwqbﬂﬂ@kbzmﬁ-hiammob(%%déﬁo BLDatNTRISC-unterNi. TH2veshltisgN 11, N~
Br F OF b A.mcrowave ,vi al was charged wit . . '

(R) - 2- ani ﬁg_uygle y%qu 4o F9omR PR );nrgs)\_rezﬁyh Ii‘he reaction mixture was quenched by

met hyl - 7, Sddinb yiguedy NHGO[ hd3heh) drythied e ESO 3P "Ehe GoalisiwEabhabiat® (2 eq),
copper (I) 25 iodide (10 mol%, _1,10-phenanthroline (20 nol%, and

cycl opent arshed witleHy Q@ £63); 53h bRins (3); el &NpaS@anilittered; and eWanasated wsdgr ati on t o

a tenper atfiRePhredBi & ot pateelibf oi ikite c?fsgédé R¥med E@ertcgo]f%*in %T_%O{'o

reacti onm xture was corfcertrdted and puri Dy reverse pitase
afford The crystals were filtered and washed with methanol to provide the pure compound 1-2.

e

MOO2C~NH NRSRofGhé tHkuetiEdJ%.@ 8f EBthy1 ﬁg%ﬁh:o&-ﬂhorﬁp}ﬂengﬁja%yﬁte%c@ll&&ed@sN 00
NHtNHNNH HOO. O FizR\N7ABr 7.5 Br | / Br 7. NH HNNO-1 O/N
N a white crystals, _

10 Step B: Conjugate Addition of Asymmetric Amine to o.,}-Unsaturated Ester

!

L

1-3
i Bo e
joanalh Sogy
- T
F Br >
F Br

1-4

1-2

To a stirred solution of (S)-N-benzyl-1-(4-methoxyphenyl)ethanamine 1-3 (58mmol})

in dry THF (116 mL) was added compound 1-2. The reaction was cooled to 78 °C, and n-
15 butyl lithium (56.2 mmol) was added dropwise at--78 °C under N3, After addition, the

reaction mixture was stirred at —78 °C for 40 min. Then the reaction mixture was

partitioned between aqueous NH4Cl, and EtOAc, extracted with EtOAc (x3), the organics

separated, then washed with H,O (x3), sat. brine (x3), then dried (Naz80,), ﬁitered, and

evaporated under reduced pressure to give crude oil, which was then purified on silica gel
20  column (hexane/EtOAc) to provide compound 1-4.

Step C: CAN (Ceric Ammonium Nifrate) Deprotection

-57-



5 7.7 Am noester hydrochloride 7.1 (prepared according to the general
procedure of Exanple 1) was taken up in nethylene chloride and the
resulting solution was cooled to O T. Triethylam ne (3 eq) was added

foll owed by dropw se addition of nmethyl malonyl 10 chloride (1.3 eq). The
reaction was stirred for 2h the partitioned between water and nethyl ene
chloride. The | ayers were separated and the organic |ayer was dried over
anhydr ous sodi urnestartiras matarid lwmmmbbdvakmsyﬁwanh&t@ﬁtmerﬁat@o@ppund 7.2 in

71% vyi el d. d 7.2 i | ved_ in met o] freshl r epar ed
4. 2(|)\/Iysodi uh&gg%ﬂ ngg‘i‘@rﬁglmﬁﬁgc gai‘l‘?ﬂé' %’&\EA@P&E'%% gwgs geal ed
and heat edpdr@bnsk8rrifgToPt h bérveddt Backr alMiiGH OV LAction Ras E]ﬁﬁ%tlb@éﬂt%'sﬁ} ure was

cooled to roomtenperature and partitioned between I M aqueous hydrochloric
acid and n@{enyglératerocm tgmp@rewreTH‘éem,rtgememnana wasuenoeed undgreasuung aed tepar at ed

and t he. or m a drie us and

concen'fS r atLi% %ﬁé%l?gvl\%f%f Eé’gm%’ﬁﬁ%ﬁ ?1@%7’5“ “qtﬁ%gg%cm? ic:i&?‘%ﬁ)lﬁ%%ﬁﬂﬁre? 3 was
taken up i contiteidodriddrdviessodtunh silfditd) Giltdd it @bnceliffted RAGIIH e credegRbducl0 Was
seal ed and heated for 10 min at 120 C (ﬁm cr owave)hd: Ooncentratl Qn _i n vacuo

provi ded SasPoMRHbsudde srade prpdycigrasmuritied nsieg ¢ flasheolummesuMeOn i M)t aken
up i n dinmethylacetam de di net hyl acetal and heated at 140 C for 5 mn.
Cooling to roomtenperature and c tratjon in vacua provided 7.5 as an
orange solid, which was inmedi ate&}ee@t ‘5‘% Ph a 5.0 Msolution of dinethyl
amne in 5 ethanol. Acetyl guanidine (1.5 eq) was .adged and the resulting

m xture was heated at 14® for 10 mn. The crudﬁ\/ﬁactl on m xture was
concentrated in vacuo sul_ting solid 7. §'é wi t hout
purification, Bromd . Was taken up in a 1:1 m 0% di net hoxyet hane
and 2M aqueous sodium car bonate. Boronic acid 6¢ xy- pyrazi n- 2-yl

boroni c acid was addedsfoll owed 10 by Pd(dppf)Cl2. @&12Cl2. The reaction
m xture was heated at 120 C for 10 mia (mcrowave). After cooling to room

coneontl at e uniut SedopliEes of ER g iy e MDOM 6 Hava edéthase HpL

af forded gRIMPMUAEe: (21708 rﬁ?ﬁﬁl\}%ﬁdﬂceﬂeﬁe . epanml) 'a@fboﬂf te eratu:e The reactlon
(R) - 2- Am no- 7-] 5- ( 6- nmet hoxy-pyrazi n- 2-yl thlazol 4- et hyl -

7, 8- di hydr wasyrg pnidpdged.cq o BEMSE Thae emwwwsmnmqedbetwm NaOWe.
VeOH NH anp DN A NRTB acled S35 B brfheld 1M Nohbin@PE Bl 100

C OPYrro
then washed with HyO (x3), sat. brine (x3), then dried (Na;SO,), filtered, and evaporated

15  under reduced pressure to give crude oil, which was then purified on silica gel column
(hexane/EtOAc) to provide compound 1-6.

Step E: Cyclization

MNHO NH

Br

To the reaction vial containing compound 1-6 (1.1 mmol) in methanol (5 mL) was
20 added 25% NaOMe in MeOH (0.5 mL). The reaction mixture was heated in the microwave
at 144 °C for 5 min. After cooling to room temperature, the reaction mixture was diluted
with aqueous ammoinium choride, washed with DCM (x3), then washed with H;O (x3), sat.
brine (x3), then dried (Na;S0y), filtered, and evaporated under reduced pressure to give
crude product, piperidine-dione 1-7, which was used directly in the next step.
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Sas ar 6r s 1100 5.4 8.2 83 OHO N NHO Ng OHN~ NHg Ng HZNIN~ Nd
~N~N Br 2M Na: COy, Pd(dppf)a,, 100-0 p N 8A 88 ~N Conpound 88 was prepared
as shown above from 5.4, the synthesis of which is 20 given in Exanple 5.
Compound 5.4 is converted to 88 follow ng the general procedure of Exanple
| using the indicated reagents. -67 EXAMPLE 9 Representative

2-am no- 7, 8-di hydro- 6H pyri do[ 4, 3-d} pyri m di n-5-one conpounds
Representative 2-am no-7, 8-di hydro-6F1-pyrido[4, 3-d] pyrim di n-5-one
conpounds are shown in TabPtep K. AmiperPyrimidingilagtanky 7 refers to the

nol ecul ar i on observed by mass 5 spectronetry. Table 1. Representative

2- Am no- 7, 8-di hydro- 65 pyri do[ 4, 3-d] pyri m di n-5-one npounds. | C50 Cnpd.
Structure Nause LCI M3 grved (pM &(mn) mz A 10 CH3 O N NH
)-2-Ami no-7-[2-{2-11uoglo- L) " yridin-3-yl}phenyl hand i
et hyl -7, 9di hydro-6H ¥£.6 @ 3 B rido[4, 3-d] pyq_'bm' di g=
S} 2- Am no- 6- benzyl -7-[4- & OFa-2-(2-fluoro-pyridin-3 2

| )-phenyl]-4-nethyl-7,8- 2.61 458.1 A H NN- | " ydro-6H pyrido[4,3 F
| pyri m di n-5- of® thémixture of piperidindione 1-7 (0.915 mmol) and guanidine HCI (4.573 mmol)

in ethanol (9 mL) was added pyrrolidine (Il 8.3 mmol). The reaction mixture was treated in
5  microwave (PowerMAX setting) at 160 °C for 10 min. After cooling to room temperature,

the reaction mixture was exiracted with DCM (x3), then washed with H>O (x3), sat. brine

(x3), then dried (NazSOs), filtered, and evaporated under reduced pressure to give crude

che NF C-t, o

product 1-8, which was then purified on silica gel column (EtOAc).

Step G: Suzuki Coupling

Q .0
j«: ] NH /Nk: ] NH
HaN” N . HaN7 N
Br F | = F
18 g =N
10 | -0

To the mixture of amino-pyrimidine-lactam 1-8 (1 eq.), boronic acid or ester (4 eq.)
in DMA was added Pd(dpp£).Cl; (0.4 eq.) and 2 M KyCO; (8 eq). The reaction mixture was
treated in microwave at 120 °C for 15 min. After cooling down to room temperature the
reaction mixture was diluted with DCM (x3), washed with H;O (x3), sat. brine (x3), then

15  dried (NaxSQy), filtered, and c{raporated under reduced pressure to give crude product,
which was then purified reverse-phase prep HPLC to give the pure HSP90 inhibitor.

Example 2
Synthesis of Representative N-Alkylated Compounds of the Invention

Step A: Reductive Amination
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N NH )-2-Amno-7-(4-fluoro-2- 2-fluoro-pyridin-3-yl)- 3 H2ZN N |
phenyl]-4-nmethyl-7,8- 1.73 368.1 B i F ihydro-6H pyrido[4, 3-
]pyrimdin-5-one N F O CF~ )-2-Am no-7-(2-brono-4-

uor o- phenyl )-6-[(S)-1-(4- 4 H, ethoxy-phenyl)-ethyl]-4- 2.61 485 A NN "CH,
et hyl -7, 8-di hydro-6H yrido[4, 3-d]pyrimdin-5- Nono 9r F -68 1090 Cnpd.
Structure Nanme LC/ MS observed (141) R(mn) mz A?10 B<10 CH3 N NH

R) - 2- Ami no-7-[ 2- (6- H2N N et hoxy-pyridin-2-yl) 5 henyl ] nupegret hyl -7, 8- 1. 86
362 B di hydro-6li-pyrido[4,3- N ]pyrimdin-5-one H3C CH3 N

)-2-Am no-7-j4-fluoro-2- 3 N 6- n# Hyridin-2-yl) 6 F
henyl ] - 4- met hyl -7, 8- ~B N ichydre- 6H pyrid 3 p;Lri m di n- 5- one
Hp. CH114° O N CH 'rno-1_z-[4-T"I“uoro-‘2—(6- © 22

F Br

To a stirred solution of free amine 1-5 (1 eq.), aldehyde 2-1 (1 eq.) in DCM was
added sodium triacetoxyborohydride (1.1 eq.) at room temperature. The reaction was
stirred at room temperature until judged complete by LCMS. Then the mixture was

5 partitioned between DCM and aqueous NaHCOQ,, extracted with DCM (x3) and the organics
combined, then washed with H,0O (x 3), sat. brine (x 3), then dried (N2,S0y), filtered, and
evaporated under reduced pressure to give crude product, compound 2-2, which was used

directly for the next reaction.

Steps B -E: Acylation, Cyclization, Amino-Pyrimidine-Lactam Formation, Suzuki

10 Coupling
NHBoG
f NH8oc
i) SR
: N NH
@\io"\ Step B ¥ _ Stap € Boc
F Br —_— ’@\)\0’\ o}
£ Br Br F
23 25
24
[+] ’ a
Sten D /r!; N"~"NHB e Step € N K" NHBes
p
_ . HAN™ W HzN)%N
. ar F F
) 25 27 =N

Step B to Step E were the same as Step E to Step G in Example 1.

Step F: Deprotection

0
TFAIDCM .
HaN" N
® F
27 =N
/0
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H3NN et hoxy-pyrdin-2-yl) 7 i henyl]-4,6-dinethyl-7,8- 2.41 394.2 B F
di hydro-6Hpyridoj4,3 N d]pyrimdin-5-one H3C0 CH3 0O N N-CH3
-Am no-7-[4-fluoro-2-(2- uoro-pyridin 3-yl) 8 HzN "N

henyl ]
dlpyri

-4,6-dimethyl-7,8- 1.88 382 B F d! hydro-6H pyrldo[4,3
mdin-5-one NF CH3 O INS NH -am no_7-j4-fluoro-2-(6- HzN)"N et

29 Dph yl3 nethyl-7,8- 1.97 380 B F ydropyrido[4,3 N pyrim din-5(6f
H3C- 0 -69 | C50 Té&xhedolufibs uEBuk-prodated N-iarliSetareth DCMAws thatedivilh m'/z A>_10

B<10

CH3 A 7-[2-(6-peth H2 NN 2-yl h
N et by - FF8- iR oS e sirred  youpm rmperay et e fact
CH30 (R) ZIIMJ&Q’V% cbécehhy@& Qn@%mmeMHn%vs%E hax% ppé)pWLCEb g the plde HZNN

henyl ] -

- met hyl -
compo_und
5 Other alkylated amine compounds of the invention were prepared in a similar
mannet.
EXAMPLE 3
O 0 O 0
M@H Q NH
jsass °
F B 0 -7 Br F
10 A mixture of sodium methoxide (25% by wt in methanol, 0.193 mol}, methyl acetate

(0.0644 mole) and 100 mL anhydrous methanol was stirred at room temperature under
nitrogen for one hour. Then, neat amide 1-6 (24.1 g, 0.0644 mol) was added. The reaction
was refluxed under nitrogen for one hour and then solvent were distilled out gradually until
the internal temperature reached 85 °C. The reaction was monitored with HPL.C until 1-6
15  was completely consumed. Reaction was cooled to room temperature and remaining
solvent was removed under reduced pressure. The residue was dissolved in 100 mL water
and then cooled to § °C in an ice/water bath. To this solution was then added 1N HCI until
pH=1, during which the internal temperature was maintained below 10 °C. The mixture was
stirred until a smooth suspension formed and then was filtered. The collected solids were
20  washed with water (100mL x 3) and air-dried overnight to give 20.7 g of lactam 1-7 as a
slightly yellowish solid with a yield of 98.1% and purity of 98.3% (HPLC area ratio).
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__ p NF ihydro-6H pyrido[4,3 CH3 Jpyrimdin-5-one NCH3 O N N ~3

a- Am no-7-[4-fluoro-2-(6- HZNJN et hoxy-pyrazin-2-yl) 12 F

henyl]-4, 6-dinethyl-7,8- 2.19 395.1 B ~IvJJ ihydro-6ll-pyrido[4,3 N

] pyrimdin-5-one H3C'O CTH3 O N NH Z- Ami no-7-[2-(2-net hoxy- HzN N
yridin-3-y-phenyl]-4 13 ethyl-7,8-di hydro-6H 2.01 362,1 B
yrido[4,3-d]pyrimdin-5- ne NO CH3 CH3 O N NH -Amno-7-(5,2 -difluoro 14
HaNAN bi phenyl - 2-yl )-4-nethyl -7, 8- EX&MBBE41 B ydro-6H pyrido[4,3- F
]pyrimdin-5-one F -70 1C50 Cnpd. Structure Nanme LC/ MS observed (NM
R=(min) mMz A>_ 10 B<l10 CHO0 NH ~ - Anmino- 7 5-Eluoro-2'- HHNNE"

uor onet hoxy- bi phenyl 15 F -yi)-é4- net hyI-7,8-|g,t

S\L’f@ro- 2.7 433.1 B
5H pyrido[ 4, 3-d ri mdifc ‘
pyri do[ 4, 3-d] py po N \[4 : \J’ N

Br  Ti{OEt), THF £ By Zn dust

CuCl

4.1 4.2

\>— NH NH,HC!

H HCI (2.0 equiv K
Df\’coza (2.0 equiv) /C(\/COZE
EtOH (1.1 equiv)

F Br Foo B

4.3 4.4

/m [O

Step 1:

A 500 mL round-bottom flask was charged with dry THF (50 mL), titanium
5  ethoxide (41 mL), (8)-(-)-fers-butanesulfinamide (Advanced Asymmetrics, 12.0 g, 99.1
mmol, 1.1 equiv), and 2-bromo-4-fluorobenzaldehyde 4.1 (Matrix Scientific, cat. # 011279,
18.2 g, 90.1 mmol, 1.0 equiv). The resulting reaction mixture was stirred under N at rt for
4 h. Upon reaction completion as monitored by LCMS, the reaction mixture was diluted
‘with EtOAc (360 mL), and a mixture of brine (200 mL) with celite was added with vigorous
10  stirring, The resulting emulsion was filtered through a pad of celite and washed with
EtOAc (200 mL). The filtrate was transferred to a seperatory funnel, and the aqueous layer
Iremoved. The organics were washed with brine (200 mL), then dried (Na;SO3) and
concentrated in vacuo to afford 4.2 as a yellowish oil that may solidify upon standing (26.5
g, 86.3 mmol, 96%). "H NMR (300 MHz, CD;Cl) § 8.86 (s, 1H), 8.03 (m, 1H), 7.35 (m,
15 1H),7.11 (m, 1H), 1.11 (s, 9H) LCMS m/z 307.9 (MH"), fp = 3.22 min.

Step 2:

A three-necked 100 mL round-bottom flask, reflux condensor, and addition funnel
were oven-dried overnight. Upon removal from the oven, they were assembled and put
under positive N3 pressure and cooled to room temperature, The flask was charged with Zn

20  dust(21.3 g, 326.0 mmol, 15.0 equiv), CuCl (32.6 g, 32.6.mmol, 1.5 equiv), and dry THF
(60 mL). The resulting reaction mixture was heated to reflux temperature (bath temperature

approximately 90 °C) and stirred vigorously with an overhead stirrer for 30 min, The |
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O-one FFF CH3 0O NNH-Amno-7-[2-(2chloro- yridin-3-yl)-4-fluoro- 16 HzN
N E henyl]4-nethyl-7,8- 1.75 384.1 B F i hydro-6H pyri do[ 4, 3-
]pyrimdin-5-one N C CH3 O N NH -Am nu-7-[4-tluoro-2-(6-

uor o- pyndi u-3-yl)- 17 HZN-N | henyl]-4-nmethyl-7,8- 1.75 368.1 B F

I hydro-6H-py' rido[4,3- Jpyrimdin-50one F NCH3 O N NH _Am no-7{4-tl uoro-2-
HzN , N N oqui nol m 4-yl -phenyl)-4 18 | / ethyl-7, 8 dihydro 6H 1.46 400.1 B

Fido 43 ﬁbab‘tion[was remd A THoR ﬂie%ﬁ%‘aﬁkﬁmﬂf&inﬂ Meobd g?zand the add 1t10n
- Ami no- 7{5, 3" -di fl uoro- N i phen F % 7 31 367.1 B F

di bydr o- 6HftweluW[thpnsvhqusgzmtmeﬂmbr@nmtateﬁme mmn@sd@ﬁ equiy) and d:rye Name
LCI M5 obsew@cbé fnﬂ) A ﬂgn'pftﬁg&hﬁﬁ'ﬂ ace%telﬁmouﬁlﬂ% fneata rate to maintain

gentle refluxing of the reaction mixture. Once addition is complete, the reaction mixture
5  was stirred for an additional 20 min, then heated to 50 °C for 30 min. The reaction mixture

was then cooled to 0 °C, and the addition funnel charged with 4.2 (6.60 g, 21.5 mmol, 1.0
equiv) and dry THF (20 mL). This solution was then added dropwise to the reaction
mixture, which was stirred an additional 4 hours at 0 °C. Once the reaction has gone to
completion as judged by LCMS, the reaction mixture was filtered through a pad of celite,

10 washing the Zn and the filter pad with Et;0 (2x100 mL). The filtrate was washed with 0.25
M citric acid (200 mL), sat. NaHCO3(g) (2x200 mL), dried (Na;SO3), and concentrated in
vacuo to afford 4.3 (7.30 g, 18.4 mmol, 86%) as a clear oil. : "H NMR (300 MHz, CDsCl)
8 7.39 (m, 1H), 7.28 (m, 1H), 7.01 (m, 1H), 5.14 (rﬁ, 1H), 4.92 (d, J = 5.4, 2H), 4.1 (m,
2H), 2.90 (ddd, J; =, J> =, J; =, 2H), 1.22 (m, 3H, 9H). LCMS m/z 396.0 (MH"), g =

15 2.96 min. HPLC (frac_10min_2070%B), tz = 4.108 (major diastereomer), fp = 3.962
(Claisen condepsation byproduct) 7z = 3.888 (minor diastereomer), 95.5:2.1:2.1. de =96%,

Step 3:

A 500 mL round-bottom flask was charged with 4.3 (7.30 g, 18.4 mmol, 1.0 equiv),
- Et;0 (37 mL), BtOH (1.2 mL, 1.1 equiv) and 4M HC! in E;0 (37 mL, 2.0 equiv). The
20  reaction mixture was stirred at room temperatuare for 30 minutes. The resulting suspension
was ﬁltefed and the solids triturated with Et;0 (3x 40 mL) and hexanes (2x 40 mL). The
solid was dried under vacuum to afford 4.4 as a white solid (5.23 g, 15.2 mmol, 83%). 'H
NMR (300 MHz, CD;0D) § 7.61 (m, 2H), 7.33 (m, 1H), 5.18 (m, 1H), 4.85 (bs, 3H), 4.13
(q,J =72, 2H), 3.15 (ddd, 2H), 1.22 (t, J = 7.5, 3H) LCMS m/z 292.0 (MH"), &g = 1.97
25 min. To free base the HCL salt, 4.4 (50 mg) was dissolved in EtQAc (20 mL) and washed
with 10% Na,CO5 (3x 20 mL). The organics were dried (Na;S04) and concentrated in
vacuo to afford the free base. A racemic mixture of the final f-amino ester product was
prepared and analyzed by chiral HPLC to confirm separation of the enantiomers (Chiralpak
AD column, ImL/min, S, 1z = 5.84; R, tg = 7.47 min)
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| 4-fluoro- 20 H2ZN N

N NH - Am no-7-[2-(4-chloro- ridi ) -
F i hydr o- 6H pyri do[ 4, 3-
(
h

n- 3-
henyl]-4-nmethyl-7,8- 2.09 384.1 B N
1] pyrim din-5-one CH3 O NH-Amn o- 5 2'-difluom3 - HZN N
et hoxy- bi phenyl -2-yQ 4 21 ethyl -7, 8- ydro-6H 2.3 397.1 A F
I do[ 4, 3-d] pyrimdin-5 p one H3C 0 CH3 O N NH -Antino-7-(5,4"-difluoro-2'-
et hyl - bi phenyl -2-yl)-4- 22 H2ZN N ( ethyl -7, 8-di hydro-6H 2.44 381.1 B F
yrido[4,3-d] pyrimdin-5- ne F/ CH3gpsGMp9E% NH - Ami no-7-(5-fluoro-2'-
H3N) : N et hoxy bi phenyl -2-yl)-4 23 ethyl-7,8-di hydro-6H 2.29 379.1 B F
yrido[ 4, 3-d]pyrimdin-5 0 ne oCH CH3 0 N NH, - Am no-7-(4-fl uoro-2-
yrimdin-5-yl - phenyl )©4- 24 I—Q N ethyl 7, 3-adi ydro-611- t1. 66 351.1 A N p

y
/
7-
di

i do[ 4, 3-dj pyri om<qu I n Mt "NYE72 | G50 NfS\‘L Br Ot
4 i
S B N
" TiOEY, THF <‘Sf e
5.1 Br g2
o
S\NH NH,HCI
= HCI {2.0 equiv H
N A~_-COEt Qleam, /N]\/\/C%Et
¢ ]\/\/ EtOH (1.1 equiv) <s ;
S Br . r
5.3 : 5.4
Step 1:

A 250 mL round-bottom flask was charged with dry THF (54 mL), titanium
5 ethoxide (18.25 g, 3equiv), (8)-(~)-fert-butanesulfinamide (4.85 g, 1.5 equiv), and 5-

bromothiazole-4-carbaldehyde 5.1 (5.12 g, 1.0 equiv). The resulting reaction mixture was
stirred under N3 at rt. Upon reaction completion as monitored by LCMS, the reaction
mixture was diluted with EtOAc (360 mL), and a mixture of brine (200 mL) with celite was
added with vigorous stirring. The resulting emulsion was filtered through a pad of celite

10 and washed with EtOAc (200 mL). The filtrate was transferred to a seperatory funnel, and
the aqueous layer removed. The organics were washed with brine (200 mL), then dried
(Na;S0,) and concentrated in vacuo to afford 5.2 as a yellowish oil (7.9 g, 100%). "H NMR
(300 MHz, CD,CI) & 8.88 (s, 1H), 8.72 (s, 1H), 1.21 (s, 9H) LCMS m/z 296.9 (MH"), tp =
2.35 min.

1§ Step2:
A three-necked 100 mL round-bottom flask, reflux condensor, and addition funne}

were oven-dried overnight. Upon removal from the oven, they were assembled and put
under positive Ny pressure and cooled to room temperature. The flask was charged with Zn
dust (25.4 g, 400.0 mmol, 15.0 equiv), CuCl (3.96 g, 40.mmol, 1.5 equiv), and dry THF (80
20 mL). The resulting reaction mixture was heated to reflux temperature (bath temperature
approximately 90 °C) and stirred vigorously with an overhead stirrex for 30 min, The

reaction was removed from the oil bath (maintaining vigorous stirring) and the addition
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Cmpd. Structure Nane LCIMS observed (M> RR(mn) mz A2:10 B<10 CH3 0 jj NH
2- Am uo- 7-[ 4-fl uoro-2-(2- F6N et hoxy-pyridin-3-yl) 25 phenyl]-4-nethyl -

1.84 380 A F ' ydro-6Hpyrido[4,3 N )pyrunidin 5-one CH3 CH3 O N NH

-Am no-7-(5-fluoro-3'. H3N N et hoxy-bi phenyl -2-yl)- 26

et hyl -7, 8-di hydro-6H 2.11 379 B F yrido[4,3-d]PYrimdin-5 ne 0 H3C H30
, H3 -2-Am no-6-(3-amno- J N v~NHz ropyl)-7-[4-fluoro-2-(6- 27 HZN N

th ingHe Py h
cihowy Py EdiPad thor ctdfect icrerftorbadoal (M WORIROYS ) S 4y THE
i di n-3-yl - ﬁfﬁ@n&) ) Additipg ofiting qthyéhrbmbaczta&sédebuedomt akate4o 86BN Ferile

I do[ 4, 3-d] Wtfu!xﬂ?g%f %3 Yeadlion '?Imxnci"rc_!?’ C?nce addition is complete, the reaction mixture was
stirred for an additional 30 min, then heated to 50 °C for 30 min. The reaction mixture was
5 then cooled to 0 °C, and the addition funnel charged with 5.2 (26.67 mmol, 1.0 equiv) an&
dry THF (27 mL). This solution was then added dropwise to the reaction mixture, which

was stirred an additional 4 hours at 0 °C. Once the reaction has gone to completion as
judged by LCMS, the reaction mixture was filtered through a pad of celite, washing the Zn
and the filter pad with Et;0 (2x100 mL). The filtrate was washed with 0.25 M citric acid

10 (200 mL), sat. NaHCO3(q) (2x200 mL), dried (Na;SO,), and concentrated in vacuo to afford
5.3 (10 g) as a clear oil.

Step 3:

A 500 mL round-bottom flask was charged with 5.3 (10 g, 26.67 mmol, 1.0 equiv),
Et;0 (27 mL), EtOH (1.7 mL} and 4M HCI in Et,0 (53 mL, 2.0 equiv)., The reaction
15  mixture was stirred at room temperature for 30 minutes. The resulting suspension was
filtered and the solids triturated with Et;0 (3x 40 mL.) and hexanes (2x 40 mL). The solid
was dried under vacuum to afford 5.4 as a white solid (6.6 g, 88.7%). LCMS m/z 280.9

(ME), fa = 1.63 min.

EXAMPLE 6

20 Preparation of (R)-2-amino-7-(2-(cyclopentyloxy)-4-flucrophenyl)-4-methyl-7,8-
dihydropyrido[4,3-d]pyrimidin-5(6H)-one

A microwave vial was charged with (R)-2-amino-7-(2-bromo-4-fluorophenyl)-4-
methyl-7,8-dihydropyrido[4,3-d]pyrimidin-5(6H)-one, cesium carbonate (2 eq), copper (I)
25  iodide (10 moi%), 1,10-phenanthroline (20 mol%), and cyclopentanol. The reaction mixture

was heated with microwave irradiation to a temperature of 180 °C for 20 min. Afier cooling

-65-



NIl L NH -Amno-7-(5,2"-difluoro-4'- A ethyl-biphenyl-2-yl)-4 29 H3N N i
ethyl -7,8-di hydro-6H 2.43 381.1 B F pyrido[4,3-djpyrimdin-5olle H3ICF
-73 1C50 Cnpd. Structure Name LUMS observed (gd) R4(min) nfz A? 10 B<10
CH3 O N NH - Ami no-7-[4-fluoro-2{l- 30 NIN ethyl-1H pyrazol -4-yl)

henyl | -4-nmethyl-7,8- 1.87 353.1 B Nr | F ydro-6H pyrido[4,3
]pyrimdin-5-one H3C CH-3 0O NI NH -Am no-7-[4-fluoro-2-(1H

yrazol - 4- yioJRih dryredctiénmdurtiids doncestidtad and plriflediygife0erbdbhade BB1830 affo, | F

PR s TR T R B ok R A e
yrido[ 4, 3*?@@%@?@gﬁe@zﬁﬁ@ﬂﬂ)ﬂ r,~-p - Amo-7-(2-brono- 4-
-4-methyl-6 "

uor o- phenyl
EXAMPLE 7

o]
NHSCl MeOzc\)l\NH
Br

0
N* ] NH
'\N 0\
O N
\[N,
5 &

Aminoester hydrochloride 7.1 (prepared according to the general procedure of
Example 1) was taken up in methylene chioride and the resulting solution was cooled to 0
°C. Triethylamine (3 eq) was added followed by dropwise addition of methyl malonyl
10 chloride (1.3 eq). The reaction was stirred for 2h the partitioned between water and
methylene chloride. The layers were separated and the organic layer was dried over

anhydrous sodium sulfate and concentrated in vacuo to afford compound 7.2 in 71% yield.

Compound 7.2 was dissolved in methanol to which freshly prepared 4.2M sodium

methoxide in methanol was added. The reaction vessel was sealed and heated for 10 min at

15 140 °C (microwave). Thé reaction mixture was cooled to room temperature and partitioned
between M aqueous hydrochloric acid and nicthylene chloride, The organic and aqueous
layers were separated and the organic layer was dried over anhydrous sodium éulfate and

concentration in vacuo afforded compound 7.3 in 93% yield.

Compound 7.3 was taken up in acetonitrile containing 1% water. The reaction vessel

20  was sealed and heated for 10 min at 120 °C (microwave), Concentration in vacuo provided
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N\ N~N~ -nethyl-2-norpholin-4-yl 33 HZNC \ H ropyl }7, 8-di hydro-6H 2.08
492.1 A ido[4,3-d]pyrimdin-5- & F one CH3 O N\ NN HZN N - Am no-7-(3' -
et hyl am no-5-fuoro- 34 F bi phenyl-2-yl)-4-methyl-7,8 1.54 392.1 A
| hydr o- 6H pyrido[4,3- ]Jpyrimdin-5-one HC N-CH3 -74 IC50 LC/ Ms observed
(Nl) Cmpd. Structure Nane L R (min) mz A> 10 B<10 CH3 ON NH

-Am no-7-[2-(2,4- H3N 11, N . ethoxy-pyrimdin-5-yl) 35

- f 1 uor o- phepybiddr. bt di4dl. 1 A N\ F 1,$-d>9iydro- 6H-pyrido[43N
]pyrlmdln%}%ne WMMQE%"J'{ O NI NH -Am no-7-[4-fluoro-2 I

var o SH pyr | dopdpepnd 4 Salileil ) hﬁrh%%ﬁ%?%ﬁ@e@a%ﬂﬁfﬁa%%
N' XN/ yr iPGifok Slmﬁ} )’{]oehnirgemy‘b()m k{ﬁ?ﬁéraﬂl@e Ghi) ccﬁtchnytkaﬂﬁ{l 7 mmpiwme& Pi5 dsiahl N

ﬂ)s?loln: gl f?%"l Odax"h}ch was meeglate?y fﬂ%cﬂ upina 5_0 LI sotl] uon%f gﬁh@%}/}ﬁ %jﬁ) 4

5 ethanol. Acetyl guanidine (1.5 eq) was added and the resulting mixture was heated at 140 °C
for 10 min. The crude reaction mixture was concentrated in vacuo and the resulting solid

7.6, used without purification.

Bromide 7.6 was taken up in a 1:1 mixture of dimethoxyethane and 2M aqueous
sodium carbonate. Boronic acid 6-methoxy-pyrazin-2-yl boronic acid was added followed
10 by Pd(dppf)Cl,.CH,Cly. The reaction mixture was heated at 120 °C for 10 min (microwave).
After cooling to room temperature, the layers were separated and the organic layer was

concentrated under a stream of nitrogen. Purification by reverse-phase HPLC afforded

compound 7.7.
EXAMPLE 8
15 Preparation of (R)-2-Amino-7-[5-(6-methoxy-pyrazin-2-yl)-thiazol-4-yl}-4-methyl-
7.8-dihydro-6H-pyrido[4,3-d]pyrimidin-5-one
0 0 | 9
;gHzHgg " diketeno, NEts MNH NaOMe. MeOH NH acetyl guanidine
N ALCOEt N T
o DCM N 100 °C C Y bymroidine, EIOH
<s]\/;/ gj(.:/ Br I s> 110°¢C
5.4 2.2 8.3
o)
NS NH ’OINIE%HH N
: .
NN N MW
o 2M N8,CO3, Pd{dppfiClz, 100°C o
8.4 88

Compound 88 was prepared as shown above from 5.4, the synthesis of which is
20  given in Example 5. Compound 5.4 is converted to 88 following the general procedure of

Example 1 using the indicated reagents.
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CH O ("O N N-~CN'J -Am no-7-[4-fluoro-2-(2- ethoxy-pyridin-3-yl)- 38 HzN11
N C CHhenyl]-4-nethyl-6-(2 ethyl-2-norpholind-yl- 2.08 521.2 A F
ropyl)-7, 8-di hydro-611 yrido[4, 3-d]pyrimdin-5- NO ne CH3 cry o rol N

N-~CNJ - Ami no- 745-fluoro-3'- C CH, ethoxy-biphenyl-2-yl)-4-H2N N
ethyl-6-(2-nethyl-2 39 2.25 520.2 A F ocpliolia-4-Yl-ProPYl)-7,8

I hydr o- 6H pyrido[4,3- Jpyrimdin-5-one H C-75 1C50 Cnpd. Structure Nane
LCl M5 observed (pMR, (mn) mz ASENAMBEE® CH3 0 N NH

) 2- AMo- 7- [ 4-fl uoro- 2- 4- et hoxy-5-net hyl - 40 HzZNI (

- Yydmi di n- Zlgﬁr)sselﬁmlz]-mﬂmo& ﬂ-alh'&aﬁo-ﬁﬂﬁ:y(ﬁdﬁ[ﬁ@;ﬂﬁyﬂmﬁiﬂ-ﬁk&ﬁd&@mﬁbﬁndﬁC F
yr|d0[43d]pyr|md| -5- H3C N ne, CH3 4-f| ugro-2-

2 3-y1- phenyl ) - RepraseniafiRe Aamingy fy§1dibydgp- %Iwaﬂd%kqﬂpmﬂeé@nqc@munds

yrido[ 4, 3xdlyivh Hl Piolesdr-5 OAhOtables, m/z refers to the molecular ion observed by mass
5  spectrometry.

Table 1. Representative 2-Amino-7,8-dihydro-6H-pyrido[4,3-d]pyrimidin-5-one

‘Compounds.

IC50
LC/MS |observed| (uM)
R¢(min) mz | A>10
B<10

Cmpd.i Structure Name

c:H3 9
(R)-2-Amino-7-[2-(2-fluoro-
pyridin-3-y1}-phenyl]-4-

I HN N methyl-7,8-dihydro-6H- 1.65 3503 B
pyride[4,3-d]pyrimidin-5-
one

(S)-2-Amino-6-benzyl-7-[4-
fluoro-2-(2-fluoro-pyridin-3-
vl)-phenyl)-4-methyl-7,8- 2.61 458.1 A
dihydre-6H-pyrido{4,3-
d]pyrimidin-3-one

N¥ NH (R)-2-Amin0-?-[4-ﬂu0m—2—
N | (2-fluoro-pyridin-3-yl)-
3 H,N™ °N phenyl]-4-methyl-7,8- 1.73 368.1 B
Kihydro-6H-pyrido[4,3-
] d)pyrimidin-5-one

(R)-2-Amino-7-(2-bromo-4-
fluoro-phenyl)-6-{(8)-1-(4-

methoxy-phenyl)-ethyl}-4-
4 NZ Q?CH, methyl-7,8-dihydro-6H- 2.61 485 A
PN pyrido[4,3-d]pyrimidin-5- .
HN N one
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Table 2 C50 Cnpd. Structure Nane LCOMS (R (mn),
)-2-Amino-7-[2-(6 42 H2N
henyl ] -7, 8-di hydro-6H z
)-2-Amino-7-[2-(6 43 HN °
henyl ] -7, 8-di hydra-6H z

N et hoxy- pyrazin-2-yl)-

N et hoxy-pyridin-2-yl)-

t=1.87 B 0 NI

349.1 H,0 Y yrida[4, 3-d] pyri mdi a-5-one
1.83 B o |
348.1 H, C yrido[ 4, 3-d] pyri mdin-5-one

Il NH )-2-Am ao-7- [2 (5 an1no H, NRN - net hoxy- pyr|d|n 2-yl)-4- 12.07;

N~ |

mz) ? 10 X10 NM

NH

H 0 N~

uor o- phenyl |=4-
] pyri mdin-5:

h~t hoxxyy- pyifi ?pg
] pyrundi n- 5dne

8y1)
0 N

Thyl—=
H GO0 76 CH3 0
xi"ggue
NH )-2-Am no

b F

nydro- 6 pyTid
N1 NH A) - 2- Ani ng-
H30. 0" *R§dr o- 6H
- 7-[2-(5-am no-

2,3
L (
+ Rj¢nkn) d

3957

2bFed)
o[ wiz3.

H2N-' 14 N -

YR

H2
i’

2-yl)-4 46 Jor o-

phenyl P72 8- di hyd
]pyrimdin-5 H2N N

ro- -2.08;: B F

(R)-2-Amino-7-{2-(6-
methoxy-pyridin-2-yl)-
phenyl]-4-methyl-7,8-
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one

H pyrid

1.6

o[ 4, 3-

362

(R)-2-Amino-7-{4-fluoro-2-
{6-methoxy-pyridin-2-y1)-
phenyl]-4-methyl-7,8-
diltydro-6H-pyrido{4,3-
dlpyrimidin-5-one

2.07

380

2-Aming-7-[4-fluoro-2-(6-
methoxy-pyridin-2-yl)-
phenyl]-4,6-dimethyl-7,8-
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one

241

3942

2- Amino-7-{4-fluoro-2-(2-
fluoro-pyridin-3-yl)- ’
phenyl}-4,6-dimethyl-7,8-
dihydro-6H-pyridof4,3-
d]pyrimidin-5-one

1.88

382

D -amino-7-[4-fluoro-2-(6-
methoxypyridin-2-
yI)phenyl]-4-methyl-7,8-
dihydropyrido[4,3-
Wlpyrimidin-5(6H)-one

1.97

380
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H3C,0 H\ NH )-2-Am no-7-[2-(4-ethoxy- H NN yrimdin-2-yl}4-fluoro 47 ' Kk
teeny]]-4-nmethyl-7,8- t 2.13; B 4N F i hydro-6H pyrido[4,3- ral z=395
]pyrimdin-5-one O-CHa CH3 A\ NH )-2Am no-7-[4-fluoro-2 H2N N

4- et hoxy-pyrimdin-2-yl)- = 2.00; 48 N teeny]]-4-nethyl-7,8- B
ydro- 6H pyrido[4,3- z-381 N ]pyrimdin-5-one H3C-0 CH3 1 NH

)-2-Am no-?-[4-f|uoro-2- H2N N 4-pyrrolidin-I-yl-pyrimdin 49 N p

-yl) - phenyl mgt hyl - 7 t =1.72; A -Niydro-SH—pyrijo 4,3{ wset20 N

] pyrimdin- e U CI—I%“Q“(“@ t) 2-{Ami no-g- et hyl - 5 WC/MS - olishived | (uM)

X0-5, 6, 7, 8- Hydro- 't 3D H2N |\?| yri dof RGuigh py bz chmm-yu 2298
F -fluoro-b =Amno-7-12-(4 5 N B<10

rv N o N uoro-phenyl]4{nmethyl-7,8- nlz=411
-0 N d] pyrimdin-5-onej )C
- Amino-7-[2-(6-methoxy-
pyrazin-2-yl)-phenyl}-4-
methyl-7,8-dihydro-6H- 1.68 363 B
pyrido{4,3-d]pyrimidin-5-
pne

i met hoxy- pyri
B HC F d

(R)-2-Amino-7-[4-fluoro-2-
(6-methoxy-pyrazin-2-yl}
11 HaN™ N phenyl]-4-methyl-7,8- 1.85 381.1 B
0 N E dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one

2-Amino-7-[4-fluoro-2-(6-
methoxy-pyrazin-2-yl)-
phenyl]-4,6-dimethyl-7,8- 2.19 395.1 B
dihydro-6H-pyrido(4,3- .

dlpyrimidin-5-one

12

2-Amino-7-[2-(2-methoxy-

" jpyridin-3-yl)}-phenyl]-4-

methyl-7,8-dihydro-6H- 2.0¢ 362.1 B

Eyrido{4,3—d]pyrimidin— -
ne

13

N NH 2-Amino-7-(5,2'-difluoro-

)% l biphenyl-2-y[)-4-methyl

H N phenyl-2-yI) yl-7.8-

14 N @ fihydro-6H-pyrido4,’- 2.02 367.1 B
F

d]pyrimidin-5-one
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-77 CH3 N NH )-2-Am no-7-[2-(5-chloro i -nmethoxy-pyrimdin-2-yl)-4- - 2.27,

52 H2N I/ uora-phenyl]-4-nmethyl-7,8- z= 415 B H3C O N F

| hydro-6H pyrido[4,3 1 . N]pyrimdin-5-one C N NH)-2-Amno-7-[4fl uoro-2

53 H, N~N 6- net hoxy-pyrazin-2-yl) t = 1.93; B 0 N henyl]-7,8-di hydro-6H

rAfz Hs-, ( F yrido[4, 3-d]pyrimdin-5-one N NH )-2-Am no-7-(5-fluoro-2' 54

H N "N et hoxy-bi phenyl -2-yl)-7,8- t=2.21; ydro-6H pyridol4, 3- z=365 B

] pyrimdm5-4one { oCH, N\ NH CEL)J-Z2-Arniitio-7-(5,]5 -difjuoro 95idsgN N

' - met hoxy- bi yl-2-yd)-. =2.27; B F | 8-di hydr o- GEMSY I oEbedvés = 383 F

] pyri ni di n-Ee'nﬁcg i cﬁ"“‘b‘“’NH )< 2- Ami noNRY5, 4 - di Rd(miny d- 156 r&ﬁ\ltmfm\

'-nmet hoxy-biphenyl-2-yl)- t=2 231 B ' 8-dihydro{6H pyrildo[4, 3-B<1¥[z=383 F

Jpyrimdin-5%ong F 0G4 20 N\ NH (R)-2-Am no-7-(5-fluqgro-31,|/4" 57 H N-N

di met hoxy- bijphenyl - 24K =2.11; A O ihydro-6H pyrido[4,3-] inYz 395 H3C,

F ]pyrimdin-5-gne MHsd O NH zﬂmmmﬂth%S-fl uoro- 3'
noromethoxy-biphenyl-

15 R-y)-4-methyl-7,8-dihydro- | 227 433.1 B

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

N% NH 2-Amino-7-[2+2-chloro-
| pyridin-3-yl)-4-fluoro-
16 | HN" N pheny!]-4-methyl-7,8- 1.75 384.1 B
N F dihyd'ro-.ﬁl‘-l—pyrido[ti,li-
dlpyrimidin-5-one

N# NH 2-Amino-7-[4-fluora-2-(6-
)Q‘ I fluoro-pyridin-3-yl)-
17 | HNN" N phenyl)4-methyl-7,8- 1.75 368.1 B
dikydro-6H-pyrido[4,3-
d]pyrimidin-5-one

2-Amino-7-{4-flucro-2-
lisoquinolin-4-yl-phenyl)-4-
methyl-7,8-dihydro-6H- 1.46 400.1 B
pyrido[4,3-d}pyrimidin-5-
one

13

R-Amino-7<5,3'-difluoro-
biphenyl-2-yl}-4-methyl-7,8-
dihydro-6H-pyrido[4,3-
d}pyrimidin-5-one

19 2.31 367.1 B
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58 H NON et hyl - bi phenyl -2-yl)-7,8- =2.35; B c ibydro-6H pyrido[4,3- z = 349
, Flpyrimdin-5-one NH)-2-Am no-7-(5-fluoro-4'"- 60 HHNf N
et hyl - bi phenyl -2-yl)-7,8- t=2.36; B ihydro-6H pyrido[4,3- z= 349 F
]pyrimdin-5-one HC -78 0 N NH (R)-2-Am no-7-(5,4"-difluoro 61 H N LN
' -met hyl - bi phenyl -2-yl)-7,8- t=2.36; B 1ihydro-6Hpyrida[4,3- mlz = 3 F
pyrimdin-5-one F CHS N NH_(FL)-2-Am no-7-(4-fiuorD-2 62 HN N
yridin-3-yl {phenyl)-7,8- t=1.4 B 51 |hydro-6H pyridof[4,3- &zid® | N F
] pyri mdin- %F\\Qlﬁe N " I\_ﬁ_q‘? 2- Ami{no- 7- [ 2, 4- dif nEe¢C/NSX yelpstidi (i N- 5- vyl ) - 4-
= 1.95 63 H2 uor o- phen e] 7, 8-|di hydm rl~ + RiFn) miz | Az10
H pyrido[ 4, 3=dl@yriinidin-5- z=397 HSCO N D-CHS fone CHS 0 NH|B<10
) - 2- Ami no- 7-[2-(5-f| ugy 05 et hoxy- pyruui din-2-yl)- = 1.971 64 {H2N N
phenyl ] -4-net hyl|-7,8- M}z = 381 2B H.CCihydfo- 6t pyrido[4,3 1] N
] pyri m di n-5-one 5 R) R - Ami ng &7{21-(&19#1@0-2- NH
5- net hoxy-t hi gphe 64 yl]14- et hyl 84 z,385.0 B HA
$ r dihydro4{6 pyEﬁNdo 4, 3- F meﬁ?’ﬁ% ong 2% 3] s
F dlpyrimidin-5-one
Cl
2-Aming-7-(5,2'-difluoro-3"-
methoxy-biphenyl-2-y[)-4-
21 methyl-7,8-dihydro-6H- 23 397.1 A
pyrido[4,3-d]pyrimidin-5-
jone
2-Amino-7-(5,4'-difluoro-2"-
methyl-biphenyl-2-yl})-4-
22 methyl-7,8-dihydro-6H- 2.44 381.1 B
pyrido[4,3-d]pyrimidin-5-
io1e
2-Amino-7-(5-fluoro-2'-
methoxy-biphenyl-2-yl)-4-
23 methyl-7,8-dihydro-6H- 2.29 379.1 8
pyrido[4,3-d]pyrimidin-5-
one
CH, O
N NH 2- Amino-7-(4-fluoro-2-
A pyrimidin-5-yl-phenyl)-4-
24 | HN"ON methy}-7,8-dihydro-6H- 1.66 3511 A
N F pyrido[4,3-d]jpyrimidin-5-
||\ _ One
N

72~



HS O )-2-Andno-7-(2-bronmp- 66 j" ~ NH phenyl)-4-nmethyl-7,8- tZ 1.85 A H NN
I i hydro-6H pyrido(4,3- 33M - 2.91334.9 Jpyrimdin-5-one Br s 0

(R -2-Am no-7-[2-(2- NH ethoxy-thiazol-4-yl)- t = 2.10 67 H2ZN N

henyl ]-4-nethyl-7,8- B N1 dihydra-6H pyrido[4,3- z - 368.0 HSc~ s
dlpyrimdin-5-one cxI N NH)-2-Am no-7-[2-(5,6 H N~N etho)y-pyrazut-2-yl)-
RL a 2.11 68 henyl]-4-nmethyl-7,8- B H<c. ) Nydro-6Hpyrido[4,3- z=393.1 0
Y ] pyrimdi e HL,-o-79H NH ) -2-Am no- 7-[ 2-( NN 1c50
et hoxy- pyr a@m?a7 yl) - ke 94 69] N i henyl 1 4- met hy ILCTMS- | dBserved | (M)

|i hydr a- 6H oj 4, 3° 1"1 pyrimdin-5-one "H G 0 |) Retméw)i hom? (PARN®t no- 4- 70
N NH uoro-phenyl)-d-ethyl-7 8- t£ 2. 05 A_ NN J'INihy HpyridoB4iB: z=367.0
] pyri m di n-5- ong NN i )-2-Am no-{7-[ 2- (6} et hoxy B

I
4,
4-

2-Amino-7-[4-fluoro-2-(2-
methoxy-pyridin-3-yi)-
phenyl]-4-methy]-7,8- 1.84 380 A
dihydro-6H-pyrido[4,3- :
d)pyrimidin-5-one

25

- Amino-7-(5-fluore-3*-
methoxy-biphenyl-2-y!)-4-
methyl-7,8-dihydro-6H- 2.11 379 | B
byrido[4,3-d)pyrimidin-5-
bne

26

(R)-2-Amino-6-{3-amine-
ropyl)-7-[4-fluoro-2-(6-
ethoxy-pyridin-2-yl)-
pheny!]-4-methyl-7,8-
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one

1.97 437.1 B

N ™% NH 2-Amine-7-{4-flucro-2-
. pyridin-3-yl-phenyl)-4-
28 | HN N methyl-7,8-dihydro-6H- 124 350 B
F pyrido[4,3-d]pyrimidin-5-
one

2-Amino-7-(5,2'-difluoro-4'-
methyl-biphenyl-2-yI}-4- '
methyl-7,8-dihydro-6H- 2.43 381.1 B
pyrido[4,3-d]pyrimidin-5-
one

29
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711 -2-yl)-pbenyl]-4- t = 2.07 B N nothyl-7,8-di hydro-6H z=377.1
"do[ 4, 3-d]pyrimdin-5-one 0 CH CHlL (R)-2-Am no-7-[2-(4-ethoxy- NH
5-fluoro-pyrimdin-2-yl)-4- 72 H coo N 4 uoro-phenyl]-4-nethyl-7,S- Pt 24
3.1 B F ydro-6Hpyrido[4,3 -Nd]pyrimdin-5-ono FH ONI ~HHN-N
) - 2- Anuno- 7- (5-fluoro-2',3" 73 ' di methoxy- bi phenyt-2-yi)-4- 2.067; B F
et hyl -7, 8-di hydro-6H— z =409.1 ri do[4 3- d] pyr| m di n- 5 one O CHCH CH NH
) 2- Am no- 7-\—L \ -ctIIU’)'Ty- A—NN Y -2 yl} A—f-tHHoere . 7‘%‘:—5'5‘—
pheny! ] - 4- e hylt7,8- 2°=394.0 B IN di hydTn- 6H|p a3
dl pyri mi di n-[Smehe  H, CStmerare NH ) - P- Arri ndade [ 2- ( 5- a%%ﬁ’%o Rﬁ)’ﬁ“‘ .
-et hoxy-pyrazin-2-yl)-4 75 u F uofo-phenyl]-4- netih 7,8 = 1.88c18 HNN
i hydr o- 6H pyri dof 4, 3- C'z_lsa 410 T rp Tpyrim di n-5-dn CH T -S0 NH
}2- Am no- 7- [|2- (5F am nq- :
' h{ N 2-Amino-7-{4-fiuero-2-(1-
N/]\N/ methyl-1H-pyrazol-4-yi)-
30 | th phenyl}-4-methyl-7,8- 1.87 3531 | B
N7 F [dibydro-6H-pyrido[4,3-
- dlpyrimidinS-one
HC
2-Amine-7-[4-flucro-2-(1H-
pyrazol-4-yl}-phenyl]-4-
3l methyl-7,8-dihydro-6H- 2.68 339 A
pyrido[4,3-d]pyrimidin-5-
one
2-Amino-4-methyl-7-
(5,2" 3-trifluoro-biphenyl-2-
32 y1)-7,8-dibydro-6H~ 2.08 385 B
wyrido[4,3-dlpyrimidin-5-
o11E
cH, O (\O 2-Aming-7-(2-bromo-4-
N \) fluoro-phenyl)-4-methyl-6-
33 NS N (2-methyl-2-morpholin-d-yk  , oo w1 | A
H,N’l‘n’ C % lropyl)7,8-dihydro-6H- : :
pyrido[4,3-d]pyrimidin-5-
Br F  [one
CH, O
)NI\\ NH
z D-Amino-7-(3"-
HN" N O dimethylamino-5-fluoro-
34 F biphenyl-2-yl)-4-methyl-7,84  1.54 392.1 A
O dihydro-6H-pyrido[4,3-
djpyrimidin-5-one
Hac’N“CHa
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H N N i

- et hoxy- pyrazin-2-yl)-
di hydr o- 6H- pyri do[ 4, 3-
) - 2- Ami no- 4- et hyl
phenyl]-7,8-ihydro-6H z
2/ NH (R)-2- Am no- 4-et hyl -

z

1.76; 76 heuyl]-4-nethyl
= 392.1 ro ] pyrimdin-5-one
-7-[2-(6- 77 H2N et hoxy-pyridin-2-yl)-
= 376.1 -N yrido[ 4, 3-d] pyri m di n-5-o0ne
7-[2-(6 78 H N N et hoxy-pyraZill-2-yl)-

henyl ]-7, 8- dlhydro 6H— z= 377 1 4N yrido[4, 3- d]pyr|n1d|n 5 one

NH ) -2- Ami
henyl ]-4-eth
one H3C NH )
N henyl]-7,8

IIU
yl
Cop
- di

. LN

N

-'-_

H

1

-7,8- B HNN
cm H CO NH
124; B
HCCHCO

03; B

2.
.0 HsC N
7

:

LI "o

Ni

|_l_ \\J G.III Ilk

8-di hydro B
ydo- 6H z=3820 |

M no- 4Steychuyd - 7- [ 21

nnt he
N IILLIIU/\y—PyI (/

L pyrido(4, 3-d] pyri
(2 A N@@eethoxy
do[ 4, 3-d] pyrimdin

LIII L

iy

) - 2- Ami no- 4-
-yl)-phenyi]

ethy

_71

35

8

=7-] H N N
3

- di hy

6H z=39

Uor o= 2-(6-meth
1.1 . N yrido[4,
D-Amino-7-[2-(2,4-

dimethoxy-pyrimidin-35-v1)-
—ﬂuoro-phenyl]-d—methyl—
(7,8-dihydro-6H-pyrido[4,3-
)d]pynmuim-s -one

Xy-PpyTi
3-d] pyr

1.69

di -

t
i mdin

411.1

36

iphenyl]-4-methyl-7,8-

2-Amino-7-{4-fluoro-2-(5-
methoxy-pyridin-3-yl)-

dihydro-6H-pyrido[4,3-
dlpyrimidin-5-one

1,65

380.1

37

2-Amino-7-(4-fluoro-2-
pyrimidin-5-yl-phenyl}-4-
methyl-6-(2-methyl-2-
meorpholin-4-yl-propyl)-7,8-
dibydro-6H-pyrido[4,3-
dpyrimidin-5-one

1.8

492.2

38

2-Amino-7-[4-fluero-2-(2-
methoxy-pyridin-3-y1)-
phenyl]-4-methyl-6-(2-
methyl-2-morpholin~4-yl-
propyl}-7,8-dihydro-61-
pyridof4,3-dJpyrimidin-5-
one

2.08

521.2

39

P-Amino-7-(5-fluoro-3'-
methoxy-biphenyl-2-yl)-4-
methyl-6-(2-methyl-2-
morpholin-4-yl-propyl)-7,8-
dihydro-6H-pyridof4,3-
d]pyrimidin-5-one

225

520.2

=75



H2C O NH )-2-Am no-4-ethyl-7-[4 82 |i N N uoro-2-(6-nethox)-pyrazin- =2.11;
B rjl F -yl)-phenyl]-7,8-dihydro-6H nl/z = 395,1 /N

yrido[ 4, 3-d]pyrimdin-5-one HGCO -81 NH)-2-Am no-7-[2-(5-am no- H, N

- et hoxy-pynzin-2-yl)-4- iz 1.84; B 83 F noro-phenyl]-7,8-dihydro N
6fi-pyrido[4,3-djpyrinnidin-5- z =396.1 rCne CH HCO

}-2-Am nu-4-ethyl-7-[4- il NH uoro-2-(2-nmethoxy-thiazol- t = 2.07; 84 H N-N
N | i yl}phefayl Y7, 8-dfhydro-oH 2=400. B off,—F ' 1650
yrida[4,3-d] pyrimdin-5one HCb| H NH)-2-Am ndD-1e/m8- | Ss@bddOxymn . N N
razin-2-yl)- g“T"Idluoro- SEUIE F henyl ] - 4-T%hyl - 7, BR,(mim 1. 92 BAMQN z =
395.1 di hydrp-6H pyrdo[4,3- 0 Jpyffimdin-5-one cH Hc N B<10
)-2-Ami no-7-12-(6 yrazin-2-yl)-4-yluoro- |86 _ry%nF
ghgzgl ]r-Aa_"et 136I - : (R)%_% No-ﬁ-‘fﬂﬁdo%ﬂ 4, 3-d] pyrimdm5- z=409.1
(4-methoxy-5-methyl-
pyrimidin-2-yl)-phenylj-4-
40 eyl 8-cihydro-6H- 3.11 3951 | B
pyrido[4,3-d]pyrimidin-5-
one
CH,
v “NH -Amine-7-(4-fluoro-2-
/]\ P fiuran-3-yl-phenyl)-4- .
41 HN" °N methyl-7,8-dihydro-6H- 1.84 339.1 B
E pyrido[4,3-d]pyrimidin-3-
4 ! onie
)
Table 2
C50
LC/MS (Rt (M)
Cmpd. Structure Name (min), m/z) |A > 10
B <10
(R)-2-Amino-7-[2-(6-

42 methoxy-pyrazin-2-yl)- Rt = ].87 B
phenyl]-7,8-dihydro-6H- m/z = 349.1
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-[2-(6-

43 methoxy-pyridin-2-yl)- Rt=1.83 B
phenyl}-7,8-dihydro-6H- m/z = 348.1
nyrido{4,3-d]pyrimidin-5-one
(R)-2-Amino-7-[2+(5-amino-
6-methoxy-pyridin-2-yl)-4- — e

44 fluoro-phenyl]-4-methyl-7,8- fﬁﬁfggl B
dihydro-6H-pyridof4,3- ‘
d)pyrimidin-3-one
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NH HNNNi \ )-2-Am no-7-[2-(6-ethoxy- razin-2-yl)-4-fluoro- t = 2.15; 87
n F henyl]-7,8-dthydro-6H 2z=381.0 B yrido[4,3-djpyrimdin-5-one 0 CH H,
O NH R)-2- Am no-7-[5-(6- ethoxy-pyrazin-2-yl)- _ 88 HNNN
i azol -4-yl]-4-nmethyl-7,8- tz 1370.0 B p N 5 ydro-6H pyrido[4,3 H3C
]pyrimdin-5-one N -82 Table 3 LCOMsS (Rl C50 (]AM Cnpd. Structure Name
(mn), mMz) A10 S<10 Ha O N NH -Am no-7-(5-Eluoro-2'- 89 HzN N
i f1 uoronet hyl - bijphenyl - 2¢y] 2. 2B~ F ethyl=7,8dihydro-6r+ z=417.0
yrido[ 4, 3-d] pyri{m di n-5 wh F F I—lE(Rj\MAmAmmpfsAm(né. tluoro-2-pyrifdin A 90
HaN~N -yl -p eg%l ) - 4- et 2. O3methxgpyoidicBHyDy I i ?{%[1%5-3' z-350. 0
] pyr hni di n-%-%he N H phenyl]-4-methyl-7,8- /3771 B
H,C” dihydro-6H-pyrido[4,3- '
d)pyrimidin-5-one
,'L YR)-2-Amino-7-[2-(5-amino-
H,N 6-methoxy-pyridin-2-yl)-4- Ri=2.08:
46 fluoro-phenyl]-7,8-dihydro- /73 81’ 1 B
6H-pyrido[4,3-d]pyrimidin-5- :
H.N e
(R)-2-Amino-7-{2-(4-ethoxy-
hyrimidin-2-yD-4-fluoro- Rt =12.13-
47 phenyl]-4-methyl-7,8- |/ ='395’ B
dihydro-6H-pyrido[4,3- z
dlpyrimidin-5-one
{R)-2-Aming-7-{4-fluore-2-
{4-methoxy-pyrimidin-2-yl)- Rt = 2.00:
48 phenyl]-4-methyl-7,8- _ iz = 381’ B
dihydro-6H-pyrido(4,3-
d)pyrimidin-5-one
(R)-2-Amino-7-[4-fluoro-2-
{4-pyrrolidin-1-yl-pyrimidin- 1=172:
49 2-yl)-phenyl]-4-methyl-7,8- r&{.z=;426 A
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one
2-((R)-2-Amino-4-methyl-5-
50 0x0-5,6,7,8-tetrahydro- Rt = 2.03; A
pyrido[4,3-d]pyrimidin-7-yI}- m/z =298
F 5-flnoro-benzonitrile
(R)-2-Amino-7-[2-(4,5-
dimethoxy-pyrimidin-2-yl)-4-
51 flucro-phenyl}-4-methyl-7,8- tm/z=411 B
dihydro-6H-pyrido[4,3~
d]pyrimidin-5-one

7.



- NHa / -Amno-7-(5,3 -difluoro-4" 91 H N N et hoxy-bi phenyl -2-yl}-4- t=2.07
A F ethyl-7,8-di hydro-61-1- an/z=397.0 yrido[4,3-d]pyrimdin-5-one CH3 F
CHI O N NH - Am no- 4-net hyl - 7- phenyl -7,8 92 i hydro-6H pyrido[4,3- =19 A H2N
N I )pyrimdin-5-one 2=2255.0 o CHa w *w r -Am no-6-(2-am no-ethyl)-7-[4
w~NHa uor o- 2- ( 6- met hoxy- pyrazin-2- -1.87 93 F / ~w 1} phenyl]-4-nethyl -7, 8-
z=424.2 B ri [/ [/ ihydro-6H pyrido[4,3 Jpyrimdin-5-one O CHa o CHg

) - 2- Ar ni no- 7-( Z-Jbr ono- 4-¢d, 5 94 HN N Ugro-phenyt)-4-methnyt-7, 8 mz 1. 95 N
NHa i hydro-61i - gyri do[ . . 0 (RI2-Aminpyri2-Shetliond- 5- one Chia 0 N L NH
) - 2- Am no- 74[ 4- f ] 4-inghoyy-pyindiine?-yl34- -zgper yl]-4+ t -
2.19 B a N|ethy B@®-pBeny|E4-methyl{7,8- 2= 4] B
yrido[ 4, 34] pyri mi di n- Bcetg WO 4 dibydjorSHguFidol458- Ay [54-fl uorp-2-(6 96
H NON et hoxy- pyrji di ‘ @pﬂg“d‘“é"ﬂl% di hy ro 6H—|cyri do[ 4, 3-
z=366 H H3CF—3 f (P\}L AMT-Ro= r'-|_ S—armng-—6—974 H2NN
et hoxy-p3Taziil )_Es_moy ﬁw{o_:] , S-di hydr o- 6H z=328
53 (G-methoxy-pyrazm 2-y1) t=1.93; B
phenyl}-7,8-dihydro-6H- m/z. = 367
pyrido[4,3-d}pyrimidin-5-one
(R)-2-Amino-7-(5-fluoro-2'-
54 pnethoxy-biphenyl-2-y1)-7,8- Bt=2.21; B
dihydro-6H-pyrido[4,3- m/z = 365
d]pyrimidin-5-one
(R)-2-Amine-7-(5,5difluoro- :
55 2'-methoxy-biphenyl-2-yl)- Rit=2.27, B
17,8-dihydro-6H-pyrido[4,3- kn/z =383
d)pyrimidin-5-one
(R)-2-Amino-7-(5,4"-difluoro-
56 2'-methoxy-biphenyl-2-yl)- t=2.28; B
7 8-dihydro-6H-pyrido[4,3- kn/z= 383
d]pyrimidin-5-one F/
(R)-2-Amino-7-{5-fluero-3',4'4
57 dimethoxy-biphenyl-2-y1)-7,8-Rt = 2.11; A
dihydro-6H-pyrido[4,3- m/z =395
d]pyrimidin-5-one
(R)-2-Amine-7-(5-fluoro-3'-
58 methyl-biphenyl-2-y1}-7,8- Rt=2.35; 8
dihydro-6H-pyrido[4,3- m/z = 349
d]pyrimidin-5-one
NS (R)-2-Amino-7-(5-fluoro-4'-
60 H,NJ\N methyl-biphenyl-2-y)-7,8- Rt =2.36; B
dihydro-6H-pyrido]4,3- /z = 349
F K]pyrimidin-5-one
H,C
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3C F )yrido(4, 3-djpyrimdin-5-one
henyl )-7, 8-di hydro-6H B H N~ ido[4, 3d] pyri m di n-5-o0ne
- Am no- 7-[ 2- (5- am no- 6-

henyl ] 4-net
ne

hyl

H2

et hoxy- pyr azi n- _
-7,Sd~hydro- tz 396.0 B HC F H-pyrido[4, 3-d]pyrintidin-5-
HNNGCH 0 S)-2-Amno-7-[2-(5-am no-6- NH
et hoxy-pyrazin-2-yl)-4-fluaro- 100 H?’N O N henyl] - 4-net hyl -

Nl

2-yl)-4-fluoro

CHI

N O NN NH)-2-Anino-7-(4-fluoro 98
0 NH

91.46 9 H2ZN O N

7, 8dl hydro- tz

A 396.0 H ¢ F pH pyri do] 4 3-d[pyrim[din-5- one H N TN& Cr I3 0 N N\H
R) - 2- Ami no- 1-[ 2-|(5- am pes8A gl ethoxy- ra2|n 2 -4-f|uorot 1 1p1 H2N N
henyl ] 4- netlhyl -[7, 8- dﬁ 46 z396. gluoro-| :
H pyri do[ 4, 3- d] plyri i N N CHZ: ‘bmFF““ UAnﬁn 73?%-flu9ro 103 |
phenyl)-4-net hyl+ 7, 8- di hyd #4622 yridof ,23- ] gyri m din-5-
z=273.1 _
F CH,
N| S “NH (R)-2-Amino-7-(4-flucro-2-
6 N pyridin-3-yl-phenyl)-7,8-  Rt=14 B
z dihydro-6H-pyrido[4,3- m/z = 336
N7 F dJpyrimidin-5-one
-

(R)-2-Amino-7-[2-(2,4-

idimethoxy-pyrimidin-5-y[}-4- |, _ 1.95

63 fluoro-phenyl}-78-dibydro- |- 1o | A
6H-pyrido[4,3-d]pyrimidin-5- [ >
one
(R)-2-Amino-7-{2-(5-fluoro-
4-methoxy-pyrimidin-2-yl)- Rt = 1 971

64 phenyl]-4-methyl-7,8- /7 = -381 5 B
dihydro-6H-pyrido[4,3- '
d]pyrimidin-3-one
(R)-2-Amino-7-{4-fluoro-2-
K5-methoxy-thiophen-2-yl1)- o~ :

65 phenyl]-4-methyl-7,8- N 2ol B
dihydro-6H-pyrido[4,3- :
dlpyrimidin-5-one
(R)-2-Amino-7-{2-bromo- Rt = 1.85

66 chenyl)-4-methyl-7,8- m/z=' A
ditydro-6H-pyrido[4,3- k5 9334 g
dipyrimidin-5-one ' )

Br
y O
N " (R)-2-Amino-7-[2+(2-
PN | methoxy-thiazol-4-y1)- Ri=2.10
67 HNT TN phenyl]-4-methyl-7,8- mfz=-368 0 B
N dihydro-6H-pyrido[4,3- )
W dlpyrimidin-5-one
a [
CH, '
N7 NH (R)-2-Amino-7-{2-{5,6-
H,N *N dhneﬂmx}"pym'z'yl)' Ri=2.11
68 phenyl}-4-methyl-7,8- miz=3931| B
He. lf’” dihydro-6H-pyrido[4,3- '
v} T
) dlpyrimidin-5-one
HyG"
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one F CH3 0 N NH )-2-Am no-4-net hyl -7-phenyl 103 H2NN~N 8-di h 6 yridol[ 4, 3-
rn& 1 255.2 B |py tdio- oe -84 .............. CHO O NNH

(R -2-Am no-7-[2-(5-am no-6 104 HZNJ~N ot boxy- pyrazi n-2-y1)-phenyl] -

1. 538 B HCONI nethyl-7,8-dihydro-6H z=378.2 -~H

"do[4, 3-d]pyrimdin-5-one N, N CHNCH )-6-Alyl-2-amno-7-[2-(5 1

i no-6-nmob -pyrazin-2-yl} 105 Hi N N fluoro-phenyl]-4-nmethyl-7,8- tz = 1.917

436,2 B N, CF \dro-6A-p o[ 4, 3 HizNJ )y pyri m di n-5-0n N NYCH,
(R) - 2- Ammo- 6- et Hyl - 7. 14){~ 0- 2- ( 6- rrE(RhZ};mytmpyﬂZ-@r n-2-{to 2.51 106 IF
1) - phenyl ] - 4- petihyl - 2,8 B N perthepurerze sy r| dek 4190
Jpyrimdin-5-%hd H 0 N - Ami ncPh?PJ’ fyl ~Mz=3630| B
uor o- 2- ( 2- met hoxy- pyr| di n- 2.32 1( Eé‘?fgﬁ 4 met hyl - 748- z5408.1 B
F ydr' o-6Hpyridq[ 4,3 N o dgfyri m din- 5- '
H,C o
(R)-2-Amino-7-(2-bromo-4-
70 N= I NH fluoro-phenyl)-4-ethyl-7,8- Rt=2.05 A
NN dihydro-6H-pyridofd,3-  m/z=367.0
2 d]Jpyrimidin-5-one
Br F
Hy, O
l N '
H,NTON (R)-2-Amino-7-[2-(6-ethoxy-
7 - pyrazin-2-yl)-phenyl]-4- Rt =2.07 B
A methyl-7,8-dihydro-6H- m/z =377.1
1 pyrido[4,3-d}pyrimidin-5-one
(R)-2-Amino-7-[2-(4-ethoxy-
5-fluoro-pyrimidin-2-y1)-4- Rt =2.33:

72 fluoro-phenyl]-4-methyl-7,8- mfz=:41 3: 1 B
dihydro-6H-pyrido{4,3- '
d]pyrimidin-5-one
(R)-2-Amino-7-(5-fluoro-2,3

7 dimethoxy-biphenyl-2-y}-4- [Rt=2.067; B
methyl-7,8-dihydro-6H- iz = 409.1
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-{2-(6-ethoxy-
pyridin-2-yl}-4-fluore- Rt =2.37:

74 phenyi}-4-methyl-7,8- iz = 3 9 ‘i 0 B
dihydro-6H-pyrido[4,3- ’
d1pyrimidin-5-one
(R)-2-Amino-7-{2-(5-amino-
G-ethoxy-pyrazin-2-yl)-4- Rt = 1 84:

75 fluoro-phenyl]-4-methyl-7,8- 'z = 416 1 B
dihydro-6H-pyrido[4,3- '
dpyrimidin-5-one




Il NCH R)-2-Amno-6-ethyl-7-[4 H N uN fluoro-2-(6-nethoxy-pyrazin-2 106 N F
l)-phenyl]-4-nmethyl-7,8- z 24 929 .1 B N di hydro-6Hpyrido[4,3 -Q
]pyrimdin-5-one HCCH NNN'CH H)-2-Amno-6-ethyl-7-(5- 109

uor o- 3' - et hoxy- bi phenyl -2- t=2.58 B F |)4-nmethyl -7, 8-di hydro-6H z=407!
yrido[ 4, 3-d] pyrimdin-5-one Hc-0 G4 O~ N'CH)-2-Amno-6-ethyl-7-(4 110
HzN'N | ~a uoro-2-pyridm 3-yl-phenyl)-4- t=1.74 B ethyl 7, 8-di hydr o- 6H

z378.1 1 p[yridgors 3-d na (R)-2- Am no- 79[ 2(2Z, 4-7 NCH cH,
di met hoxy- pyri m(di n- 5-yl 11l uoro henyl ] 16- et hyl|- met hyl -
z=4391 A Hgc Q| N 4 F Tqpinc yrimdi|n.5-ope -85 r
) - 2- Ani no- 6-|bepzyl - 7- [’2 (5- Fimi dier126;112 NaN aN
1) _4-fluoro-phenyl]-4-met hyl 4 t=2.29 il g é) 6HmYyr BRA[|4, 3- £=491.1
Cl N ]pyri mijdi n-|5- one eN%¥'¢ "N Nt~ ~CH )iz (4-fldoro-2-(|6- H N-H
et hoxy- pyrazi n- 2-yl ) - phenymo- t=2.01 1 (2 hydroxy- ethyl)-4-methyl- B
il
H,C o
e (R)-2-Amino-4-ethy}-7-[2-(6-
77 HN™ "N methoxy-pyridin-2-yl)- Rt =2.24; B
a phenyl]—?,B-dihydro-6H- im/z = 376.]
2N pyrido[4,3-d]pyrimidin-5-one
H,c‘0
AL o
Yormw (R)-2-Amino-4-ethy}-7-[2-(6-
78 HN™ N methoxy-pyrazin-2-yl)- Rt=2.03; B
- N pheny!]-7,8-dibydro-6H- m/z = 377.1
LFN pyrido[4,3-d]pyrimidin-5-one
H‘c.o
H,C o
N " NH (R)-2-Amino-7-[2-(5-amino-
HN NP 6-methoxy-pyrazin-2-yl)- Rt = 1.76:
79 ! phenyl]-4-ethyl-7,8-dihydro- | o0, B
N 6H-pyridof4,3-d]pyrimidin-5- [VZ~ 7
H,N’H* N one
ko
HyC
N “NH (R)-2-Amino-4-ethyl-7-[2-(2-
80 ,Ili P methoxy-thiazol-4-yl)- Rt =2.24; A
H,N" °N phenyl]-7,8-dihydro-6H- m/z = 382.0
0 _(,N pyrido[4,3-d]pyrimidin-5-one
HaC. 8 ;
H,C o
A DS (R)-2-Amino-4-sthyl-7-[4-
81 HN™ "N fluoro-2-(6-methoxy-pyridin- [Rt=2.33; B
R F 2-y])-phenyl]-7,8-dihydro-6H-m/z = 394.1
P pyrido[4,3-d]pyrimidin-5-one
H,c’o
H,C o
Yo (R)-2-Amino-4-ethyl-7-{4-
82 HN™ N flzoro-2-(6-methoxy-pyrazin- Rt=2.11; B
NS c D-yl)-phenyl)-7,8-dibydro-6H-m/z = 395.1
=N byrido[4,3-d]pyrimidin-5-one
H, O
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N 8-di hydro- 6H pyri do[ 4, 3-

z=425.1 Hc

] pyri m dm 5-one 0%

)-2- Ami no-7-(2-brono-4- cH, uora-phenyl)-6-(2,4- =2.72 114 Nj N\ p
i met hoxy-benzyl)-4-methyl- rn/z 501.0, A HN-Ni OH3
8- di hydro- 6H pyrido[4,3- 503.0 x Br F Jpyrimdin-5-one 1CH 1 C N N
R) - 2- Am no- 6- (3-chloro- HN ~N enzyl)-7-[4-fluoro-2-(6 115
et hoxy- pyrazi n-2-yl}phenyl]- t=2.79 B H nethyl-7,8-di hydro-6H z = 505.0
yrido[ 4, 3- d][pyriJm di n- 5-on HICT. 0 H QI N N J=Z-Am no-§- ( 3- Choro NJ N
enzyl)-7-[4-|f | uoro- 2-( 6;1 116 et hox pyndm 2-y1) -phenyl]- {z-504/0 B H
- met hyl - 7, 8-[di hydro-@j—b,kx 3-d] py, 75[216%%“ a~C7l NN
(R) - 2- Ami no- 6-{13-chl oro- nzyl) - ¥ 1[84:
zi n-2-yl ) - 4-If Pliok o- phenyl ’1— t=2.94 B g rhfz?r’ss&ldi h§dr - 6H
z=535.0 cNyrido[4, 3- d]*zijr tn| di n- 5-
)-2-Amno-6-(2,4-d|rrethox34’ NHenzy 7[4f|uoro 2-(6- = 2.58 1{i b HN
et hoxy-pyrazin-2-yl)- Phem?l"ﬂ -_z=531 h'r > -pethyll-7, 8-dilhydror 6H N
yrido[ 4, 3-d]|pyri

(R)-2-Amino-4-ethyl-7-[4-

84 noro-2-(2-methoxy-thiazol- [Rt=2.07; B
U-yl)-phenyl}-7,8-dihydro-6H-m/z = 400.0
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-[2-(6-ethoxy-
pyrazin-2-yl)-4-fluoro- Rt = 1.92:

85 phenyl]-4-methyl-7,8- mfz=595’ 1 B
dihydro-6H-pyrido[4,3- :

r0 djpyrimidin-5-one
CH,
H,C
i b (R)-2-Amino-7-{2-(6-ethoxy-
HN™ NF pyrazin-2-yl)y-4-fluoro- Rt = 2.00:
86 N F phenyl]-4-ethyl-7,8-dihydro- mfz=:405,‘1 B
2N 6H-pyrido[4,3-d]pyrimidin-5- )
o one
l/
CH,
0
NI = NH
BN (R)-2-Amino-7-[2-(6-¢thoxy-
87 N . pyrazin-2-yl)—f1-ﬂuoro— th=2.15; B
L& phenyl]-7,8-dihydro-6H- pn/z = 381.0
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-~7-{5-(6-
methoxy-pyrazin-2-yl)- Rt=1.72:

88 thinzol-4-yl]-4-methyl-78- | 0o B
dihydro-6H-pyridof4,3- ’
dJpyrimidin-5-one
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Hc.o an, o0 )-2-Am no-6-(2, 4-di nethoxy- N enzyl)-7-[4-fluoro-2-(6 I19 ~, N~N

CH ethoxy-pyridin-2-yl)-phenyl]- =2530.1 B -nethyl-7,8-di hydro-6H 53 N

yrido(4, 3-d]pyrimdin-5-one Ha.0 -86 CH O NN )-2-Anm no-7-[4-fluoro-2-(6-
H, NN et hox) - pyri di n-2-yl)-phenyl]- 120" F -nmethyl-6-pyridin-4-ylnmeftryl- tz
2471.1 B 8di hydro-6H-pyrida[4,3- ' N )pyrimdin-5-one HC O NI N

)-2-Am no-7-[4-fluoro-2-(6- H/N-N i et hoxy pyrazin-2-yl)-phenyl]- 1211 F
-met hyl -6-pyridin-4-ylmethyl- iniz 1 1. B 8-di hydro-6H pyrido(4,3- 4N

] pyrimdin-5-one CH O N )-2-Am no- %%5 am na-6- H N, N

ethoxy_pyr'ang 2 y!\tA fluoro- f—1 72 122 FE h%ﬂ¥l4:41-PthVl _nyri i u-4-
z=487.1 B e1| Ji hydr o- i,N I|o43d romsipgfS6 H C, O F
y ﬁ'ﬁ y py (R ~IC
- 2- Am no- 6 2- tuaro -fluoro~2%f6 123 Nn,miz AZ10
o ) B<10
ethoxy-pyrl =2 ?-%v B ——0 -HcLuyrf7,8 U|ny ro—etd z=485
" yrido[ 4, 3-d] py
E-Amin&?-(S-ﬂuoro—Z‘-

29 triﬂuoromethyl-biphenyl-z-yl)—4-LRt 22 B
methyl-7,8-dihydro-6H- m/z = 417.0
pyrido[4,3-d]pyrimidin-5-one
F-Amino-?-(4—ﬂuoro—2~pyridin—

90 4-yl-phenyl)-4-methyl-7,8- Rt =2.63 A
dihydro-6H-pyrido{4,3- miz = 350.0
Fi]pyrimidin-s-one
2-Amino-7-(5,3'-diflnoro-4'-

91 methoxy-biphenyl-2-yI)-4- Rt =207 A
methyl-7,8-dihydro-6H- m/z=397.0
pyridof4,3-dJpyrimidin-5-one
2-Amino-4-methyl-7-phenyl-7,8- =135

92 dihydro-6H-pyrido[4,3- /2= 255.0 A
d)pyrimidin-5-one '

0 CH,
LS (- Amino-6-(2-amino-ethyl)-7-[44
xN’I\NH, uoro-2-(6-methoxy-pyrazin-2- Rt = 1.87
93 . oy v1)}-phenyl]-4-methyl-7,8- /7= 424.2 B
N dihydro-6H-pyrido(4,3-
d)pyrimidin-5-one
O‘CH,
0 CH,
(R)-2-Amino-7-(2-bromo-4- _
94 H? ~ ,N fluoro-phenyl)-4-methyl-7,8- Rnt’f; :95
=N NH, dihydro-6H-pyrido[4,3- 550.9/353.0
d]pyrimidin-5-one
F Br
Ch, O
N7 "“NH (R)}-2-Amino-7-[4-fluore-2-(2-
05 )1\ P methoxy-thiazol-4-yl)-phenyl]-4-Rt = 2.19 B
HN" N . methyl-7,8-dihydro-6H- miz = 3863
" c'o — ] F pyrido{4,3-d]pyrimidin-5-one
! 3
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HCOFr V)-2-Amno-7-[2-(5-am no-6- | ethoxy-pyrazin-2-yl)-4-fluoro B
124 henyl]-6-(2-fluoro-benzyl}4- t=2 27 H ethyl-7,8-di hydro-6H z= 550 04,0
yrido[ 4, 3-d] pyiimdin-5-one Hc' u )-2-Amno-6-(2-chloro- | "

enzyl)-7-[4-fluoro-2-(6 125 "'" " ethoxy-pyridin-2-yl)-phenyl]- z 3.03 B F
met hyl -7, 8-di hydro-6H z=504,0 " yrido[4,3-d]pyrimdin-5-one Ha.0 C CH,
) - 2- Ami no-7-[ 2- (5-am no-6- i ethoxy-pyrazin-2-yl)-4-fluoro- 126 "'" " |
phcnyldj - 6- (2-chlfor o- benzylp)-4- 1= 2.36 B N F etnyt-7, 8fdi hydrp-6F 27 = Szo. |
H NN yri dof 4, 3{d] pyriyn 5- one zzp&n@_ﬁ.ﬂgo,},_g_(ﬁ-
) - 2- Ami no- 74 1%—f| uor Q=R A, €1 hoX phethosy-piridie22hdny DO BEWAY:- § s 2. 87 127 H
"\ -nethyl-6-(3-triflgono | - Bf7,8eihwdne§H-Pyridol83-di hpd-3666 Hy 28539. 1 4N
pyri do[ 4, 3- ¢l pyri m di'h® 5Jorfe G FHC. GdEyriidip-o@
j‘,\ 7T TNH (R)-2-Amino-7-[2-(5-amino-6-
97 HN" N7 methoxy-pyrazin-2-yl}-4-fluoro- [Rt=1.61; B
L oL N phenyl]-7,8-dihydro-6H- 2=328
H,C P F pyrido[4,3-d]pyrimidin-5-one
HN" N7 '
o
NS NH (R)-2-Aming-7-(4-fluoro-
98 M phenyl)-7,8-dihydro-6H- B
HN™ N pyridof4,3-d]pyrimidin-3-one
F
CH, O
- NH Z'Am‘i.HO"?'IZ‘(S"amiﬂnﬁﬁ-
M methoxy-pyrazin-2-yl}-4-fluoro- Rt = 1.46
99 HN" N phenyl]-4-methyl-7 8dihydro- £ > B
e PN F 6H-pyrido[4,3-d]pyrimidin-5- '
I one
H,N" N
CH, O
N7 (5)-2-Amino-7-[2-(5-amino-6-
P ) methoxy-pyrazin-2-yl)-4-fluoro- Rt—l 146
100 HNT N " phenyl]-4-methyl-7,8-dihydro- | . _Soc A
H,c‘o Na E 6H-pyrido[4,3-d]pyrimidin-5- '
HzN l N/ one
CH, O
NN NH (R)-2-Amino-7-[2-(5-amino-6-
A methoxy-pyrazin-2-yl)-4-fluore- Rt 1.46
101 HN™ N phenyl]-4-methyl-7,8-dihydro- | . _'oc B
H,e O N £ 5H-pyrido[4,3-d]pyrimidin-5- ' :
1 o one
HN7 N
CH, O
NS i (R)-2-Amino-7-(4-fluoro-
102 X N phenyl)-4-methyl-7,8-dihydro- Rt = 1.622 B
” H,NT N 6H-pyridof{4,3-d]pyrimidin-5- iz =273.1
jone
F
CH, O
: N NH (R)-2-Amino-4-methyl—?—phenyl—Rt= 1534
103 M 7,8-dikydro-6H-pyrido[4,3- iz = 2552 B
HNN" "N d]pyrimidin-5-one '




)-2-Am no-7-[4-fluoro-2-(6- "~ N ethoxy-pyri~-2-yl)-phenyll- t-3.11 128 "
-nmethyl -6-(3-trifluoronmethyl- B F enzyl)-7,8-di hydro-6H z- 538.1 1 "
yrida[4,3 d]pyrimdin-5 cae H~ o F CHIO NN )-2-Am no-6-(2-fluoro- |
|)-7-(4-fluoro-2-(6- 129 N" " \ ° | F ethoxy-pyrazin-2-yl)phenyl]- z? 89.0
B net hyl -7, 8-di hydro-6H 4N pyrido(4, 3-d] pyrhnldin-5-one Ho.oci Hor -b
R} 2- Am no 6{2-chloro- N ,lz enzyl)-7-j4-fluoro-2- (6 130 NN N

et hoxy- pyrdzin-g-yT)- phovqyjl- TZ-2505. 1T H— N—methyr=7,8-dihygdro-6H N
ridal 4, 3-d]jpyrim di n- 5 wi, 6-0 rCtR)_@Im%D),Tgsémn@g -(4-fluoro-2-{6 N NJ
et hoxy- pyraz'iqg -yl } =2 29 Iieln fyi) Bhenjiptkalydr o- pyr ant 4-
mr-479.1 E IrN N Frrephw) 8- di H@lﬂﬂkyiﬁﬁdxh}dr 0[&/;8}7&1pyr|%d n- 5- one
IN O H, )-i2- Am no-7- 13‘21- |Iu ro- 2- (6 pyhﬁmd]mmwwoyenpyrldi n-2-yl) - pbpnyl ]
t=2.51 132 nethyl - an-4- z=478.2 B

(R)-6-Altyl-2-amino-7-[2-(5-
pmino-6-methoxy-pyrazin-2-yl)-

105 4-fluoro-phenyl]-4-methyl-7,8- gf,z_ =l 3;; 5 B
dihydro-6H-pyrido{4,3- ’
A)pyrimidin-5-one
(R)-2-Amino-6-ethyl-7-[4-
fluore-2-(6-methoxy-pyridin-2- ﬁtu 251

106 yl)-phenyl]-4-methyl-7,8- bz = 408.1 B
dihydro-6H-pyrido[4,3- ’
d]pyrimidin-5-one
(R)-2- Amino-6-¢ethyl-7-{4-
fluoro-2-(2-methoxy-pyridin-3- (=232 .

107 v1)-phenyl]-4-methyl-7,8- Pr;,z 081 B
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one
(R)-2-Amino-6-gthyl.7-[4-
fluore-2-(6-methoxy-pyrazin-2- =229

108 vI)-phenyl]-4-methyl-7,8- bz = 409.1 B
dihydro-6H-pyrido[4,3- )
djpyrimidin-5-one
(R)-2-Amino-6-ethyl-7-(5-

109 fluore-3"-methoxy-biphenyl-2- [Rt=2.58 B

y1)-4-methyl-7,8-dihydro-6H- jn/z=407.1
pyrido[4,3-d]pyrimidin-5-one

(R)-2-Amino-6-ethyl-7-(4-
‘flucro-2-pyridin-3-yl-phenyl}-4- Rt=1.74 B
methyi-7,8-dihydro-6H- iz = 378.1
pyrido{4,3-d]pyrimidin-5-one

1190

(R)-2-Amino-7-[2+(2,4-
dimethoxy-pyrimidin-5-y1)-4-
flucro-phenyl]-6-ethyl-4-methyl-
7,8-dihydro-6H-pyrido{4,3-
d]pyrimidin-5-one

Rt~ 2.24

111 'z = 439.1
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}H{zN NI Imethyl)-7,8-dthydro-6HH CO N F yrldo[4, 3-dl pyrinmdin-5-one z H,
0 )-2-Amno-7-[4-fluoro-2-(6- N _, N'~".~ ethoxy-pyrazin-2-yl)-phenyll 1
-met hyl -6-(2-nmethy)-2- ta2A0 133 H N N | orpholin-4-yl-propyl)-7,8- z=
522.2 B Hc " Fihydro-6H pyrido[4,3 Nlpyrmidin-5-one -88 H a

) - 2- Am no- 6- benzyl -7-[4- N " | uoro-2-(6-nmethoxy-pyridin-2- 134 HN N

| } phenyl]-4-nethyl-718- tz = =2.90 470,2 B F tliydro-6Hpyrido[4,3 -N

d] pyrl m di ny5= UIEU H-€O UI?) =—2=AMo-—6= bCIILY: = ?—[4-

uor o- 2- ( 2- mer hoxy- pyri digi- 135 H N@z-Amlinokobepilpenzid-- g- met hyli -7, 8- |z 2470. 1
B i hydr o- 6Hi pyrijdo[ 4, 3+ pyri m dyier&4-oyiexy-pyri@idiH- L
) - 2. ATt n0- 6] B&h7y! - 7l ar o- 2- fibd-frevtebe gty n %1186 N, N|N
1) - phenyl ] - 4- netthyl - 7, 8- 2" .1 B [RIbydo-SHpsatd4BH plri dof 4]3 VN

] pyrimdin-5-oné H o-o Lng" R) - 2- Ami ABYBHHENI - 7{ 5 137 HNN

' . 9 I-Z-methyl -7, 8-d{nydro-6H Zz=469.1 F
(R)-2-Amino-7-{4-fluoro-2-(6-

uor o- 3' - met OXy-
yrido[ 4, 3-d} pyri

methoxy-pyrazin-2-yl)-phenyt]- =201

113 6-(2-hydroxy-ethyl}-4-methyl- 7= 425.1 B
7,8-dihydro-6H-pyrido[4,3- r“/ '
d]pyrimidin-5-one

(R)-2-Amino-7-(2-bromo-4-
fluoro-phenyl)-6-(2,4- Rt=2.72
dimethoxy-benzyl}4-methyl-  |m/z= 5019, A
7,8-dihydro-6H-pyrido[4,3-  [503.0
dIpyrimidin-5-one

114

(R)-2-Amino-6-(3-chicro-

- benzyl)-7-[4-fluoro-2-(6-
methoxy-pyrazin-2-yl)-phenyl]-
d-methyl-7,8-dihydro-6H-
pyrido[4,3-d]pyrimidin-5-one

Rt =279

115 miz = 505.0

‘R}-2-Amino-6-(3-chloro-
benzyl)-7-[4-fluoro-2-(6- =1.05 :
nethoxy-pyridin-2-y])-phenyl}- |o 2o o B
4-methyl-7,8-dihydro-6H- ‘

pyrido{4,3-d}pyrimidin-5-one

116

(R)-2-Amino-6-(3-chloro-
benzyl)-7-[2-(5,6-dimethoxy- Rt=2.94
pyrazin-2-yD-4-fluoro-phenyl]}-44 .~z 50 B
methyl-7,8-dihydro-6H- '
pyrido[4,3-d]pyrimidin-5-one

117

(R}-2-Amino-6-(2,4-dimethoxy-
benzyl)-7-[4-fluoro-2-(6- e =2.58
methoxy-pyrazin-2-yh)-phenyl)- m/z = 531.1 B
M-methyl-7,8-dihydro~-6H- '
pyrido{4,3-d]pyrimidin-5-one

118

(R)-2-Amino-6-(2,4-dimethoxy-
benzyl)-7-[4-fluoro-2-(6- RE=2.82
methoxy-pyridin-2-yi)-phenyl]- [ ~ 530.1 B
4-methyl-7,8-dihydro-6H- fn, '

pyrido{4,3-d]pyrimidin-5-one

119
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138 N -(5,2',3 -trifluoro-bl phaayl-2- t

|~ CH ~ )4-Am no- 6- ben4l - 4- net hyl -

= 2.94 B H2N N 1)-7, 8-di hydro-6H- pyri do[ 4, 3-

CH3 0 N N R)-2- Am no- 6-benzyl -7-(5,3" 139 HN)],I N
i fl uoro-4'-nmethoxy-bi phenyl-2- =2.91 A

F yrido[ 4, 3-d]pyrimdin-5-one HCOI i F-89 CH3 O

) - 2- Ami no- 6- benzyl -7-(4- 140 ji

nilz 1 > ]pyrimdia-5-one

F

| ) -4-nmet hyl -7, 8-di hydro-6H z=487.1

\ N uorc-2-PYri(iin-3-yl-phenyl)-4- t=2.07 B

H, N~N et hyl 78=¢ihyaro=—6H: H-3—dpy+r++m-adm-Srore—FreH—o 9
- 2- Ami no- 6- benzyl - 7- [ 2-32% 4 A/ N metlhoxy- pyri mi di n-5-yJ )-4- =p.59 141 H\2N |
uor o- phenyl { - 4- gret hyl §7 8- %z= 1 A[R)-?—Aymiroa-[sﬁhqnyz-(ﬁdo[4, 3 NeF
] pyr hni di n- b- ong OI,NJYD CH3 @thoxgpytidindolOhdaplhzly] - 0. (512" - 142"
'fluoro-4'-mthyl - bi phen e3. 084?‘;1%’!};3’1&9?‘!1"1&}'%4%%13 vl 1, 8- dBydijo- 6H
_ _ : | e y : Gy A oAl
z=471.2 1 Fl yridlo[ 4, 3- d]igyni mi din-5 %pmj%@m_s_ogﬂ i%R) - 2} Ami no- pbenzylj-7-[ 4
(R)-2-Amino-7-[4-fluoro-2-(6-
methoxy-pyrazin-2-yl}-phenyl]- QRt= 1.9
121 4-methyl-6-pyridin-4-ylmethyi- iz =472.1 B
7,8-dihydro-6H-pyrido{4,3- )
d)pyrimidin-5-one
(R)-2-Amino-7-[2-(5-amino-6-
methoxy-pyrazin-2-yl)-4-fluoro- Ri= 172
122 phenyl]-4-methyl-6-pyridin-d- |\ _eq ) B
vimethyl-7,8-dihydro-611-
pyrido[4,3-d}pyrimidin-3-one
k‘R)—Z-Amino—ﬁﬂ-ﬂunro—
benzyl)-7-[4-fluoro-2-(6- Rt=2.90
123 methoxy-pyridin-2-yl)-phenyll- [ .~ “yeey B
4-methyl-7,8-dihydro-6H- '
pyridof4,3-d]pyrimidin-5-one
(R)-2-Amino-7-{2-(5-aminc-6-
methoxy-pyrazin-2-yI)-4-fluoro- Rt =2.27
124 phenyl}-6-(2-fluoro-benzyl)-4- | 504 B
methyl-7,8-dihydro-GH- '
pyride[4,3-d]pyrimidin-5-one
(R)-2-Amino-6-(2-chloro-
benzyi)-7-(4-fluoro-2-(6- et =3.03
125 methoxy-pyridin-2~yl)-phenyl]- iz~ 504.0 B
y-methyl-7,8-dihydro-6H- '
pyrido{4,3-d}pyrimidin-5-one
(R)-2-Amino-7-[2+(5-amino-6-
methoxy-pyrazin-2-yi)-4-fluoro- {=2.36
126 phenyl}-6-(2-chioro-benzyly4- |, ooy B
methyl-7,8-dihydro-6H~ '
pyrido{4,3-d]pyrimidin-5-one

-87-



N uoro-2-(2-fluor(>-pyridin-3-yl) . B t= 261 143 H N N
henyl]-4-nethyl -7, 8-di hydro- z 458.1 k \ p HPYrido[4, 3dpyrimdin-5- ne NF
cH, N 9 R)-2-Anm no-6-benzyl 7-(5,2" A 144 H MN

di fl uoro-3' - met hoxy- bi phenyl -2- t=2.92 1)-4-nmethyl-7,8-di hydro-6H z=4872 F
pyTi do(4, 3-djpyrimdin-5-onr F Ha0.0 H3 O NH H NN

- Am no- 7- [2 (56d|rrethoxy 145 : | yrazm 2- y1)4fluoro phenyl]-0 t=2.18 B N
\ F ethyl-7:8 di'*"'*“\,L\%I—Lﬁr..,F,_F—-r"”11 H-C-0-—1—F
yr|d0[43d}pyr|md|n50n 0 -9p Had cHaNCH
) - 2- Ani no- 7} [ 4- f Ryt B iter22%8-) 1 phenyl | 146 N ° i F
- met hyl - 6- ( 8- net m2th&y-pjrazin-INyI}-phioyyilr §: pyhi do(4,i3
] pyri midi n- .E-lé'hd 4-WhN-6I-(3 uﬂrompthym ég—lAn ng- 7-|[ 2-
H, N N et hoxy- pyr pyndo[43—d(%9y heny 4 met hyI 6- (I3

S

(5,6
B

(K)-2-Amino-7-[4-fluoro-2-(6-

methoxy-pyridin-2-yl)-phenyl]- :

4-methyl-6-(3-triflucromethyl- E/
F benzyl)-7,8-dibydro-6H-

N pyrido[4,3-d]pyrimidin-5-one

F
CH, D /_@
N (R)-2-Amino-6-(2-flugro-
F

=3.11

128 2= 538.]

benzyl)-7-[4-fluoro-2-(6- Rt =2.64
methoxy.pyra_zin-Z-)’D‘-PhenYl]‘ z= 4890 B
methyL78-dibydro6B-

2N pyrido[4,3-dJpyrimidin-5-one

H ¢
NF_Q (R)-2-Amino-6-(2-chloro-

N
Ny henzyl)-7-[4-fluoro-2-(6- -

. t
methoxy-pyrazin-2-yl)-phenyl]- ﬁ/z 25051 B
d-methyl-7,8-dilydro-6H-
=N pyrido{4,3-d]pyrimidin-5-one

129

130 N

==z
4
o

(R)-2-Amino-7-{4-flucro-2-(6-
ethoxy-pyrazin-2-yl)-phenyl]- 275
4-methyl-6-(letraliydro-pyran-4- FI:U'F;WQ] B
ylmethyl)-7,8-dihydro-6H- '
pyrido[4,3-d]pyrimidin-5-one

131

(R)-2-Amino-7-[4-fluoro-2-(6-
methoxy-pyridin-2-yl)-phenyl}-
M-methyl-6-(tetrahydro-pyran-4-
ylmethyl)-7,8-dihydro-6H-
pyrido[4,3-d]pyrimidin-5-one

Rt =251

132 m/z=478.2

(R)-2-Amino-7-[4-fluoro-2-(6-
methoxy-pyrazin-2-yl)-phenyl]-
-methyl-6-(2-methyl-2- Rt 2,00
morpholin-4-yl-propyl)-7,8- m/z=522.2
dihydro-6H-pyrido(4,3-
d]pyrimidin-5-one

133
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F z=481.1 ethyl-butyl)-7,8-dihydro-6)4 H Cp.~/N
yrido[ 4, 3-d] pyrimdin-5-one CH O CHa \

cH, fluoro-phenyl)-4-nethyl-6-(3- t=2.83 A H/ NN
et hyl - butyl)-7, B-di hydro-6H z=421.1 Sr

F yrido[ 4, 3-dj pyrimdin-5-one

~~/1lam)-2-Am no7{2-brono-4 148 N

CH,

OH, CCH J}'~ g)-2-Am no-7-(2-brono-4 149 N uoro-phenyt)-6-isobutyl-0- =
2.67 A ethyl-7,8-di hydro-6H ,-407.0 HzN N yrido[4, 3-djpyrimdin-5-one Sr
F CHa N*~cH )-Z-Am no-7-]4- |uoroz(b- FyH CH— ' -
et hoxy- pyrl di n-2-yl)-ph I%jt 2.98 150 net hyl - 6- (3t et hyl {butyl)-7, 8-
nal z B N d| hydfjo-6Hp ] ] py kD4R ine-Cheail- P‘c o| CHa CH
) - 2- Ami no- 7} [134 | uor o- \ uor o, “b?le Rid2sd- t=2_681151 HzN
I NT a~l ethyl=64(3- et hyl ) 7, 8k i} ‘:1 4' F i hygzg4BR- pyr Pdo[ 4, 3-nil
NF]pyrimgln- -one CH, , NUTT ™ CHapari -’37-[4-f uor o- 24 ( 2- HAIN
et hoxy-pyridi n-3-yl)-phenyl]- L=2 .79 152 -nethyl -6-(3fnet hyl 1butyl)-7, 8-
.79 2 B ihydrat6H pyri d§ N ]pyidin-5-one CHa CH, N~ )
2- Arti no- 7-[ A-1 {

(R)-2-Amino-6-benzyl-7-[4-

flucro-2-(2-methoxy-pyridin-3- Rt =12.70

135 yL)-phenyl)-4-methyl-7,8- s = 470.1 B
dihydro-6H-pyrido[4,3- o'z = 470.
dlpyrimidin-5-one
(R)-2- Amino-6-benzyl-7-[4-
fluoro-2-(6-methoxy-pyrazin-2- = 2.64

136 yi}-phenyl]-4-methyl-7,8- iz = 471.1 B
dihydro-6H-pyrido[4,3- ’
dlpyrimidin-5-one
(R)-2-Amino-6-benzyl-7-(5-

137 fluoro-3'-methoxy-biphenyl-2- =2.94 A
y1)-4-methyl-7,8-dihydro-6H- r;;z =469.1
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-6-benzyl-4-methyl-

138 7-(5,2' 3-trifluoro-biphenyl-2- Rt=2.54 B
y1)-7,8-dihydro-6H-pyrido{4,3- |z =475.1
d]pyrimidin-5-one
(R)-2-Amino-6-benzyl-7-(5,3"

139 diffuoro-4'-methoxy-biphenyl-2- Rt =2.91 A
y)-4-methyl-7,8-dihydro-6H- F/Fm.n
pyridof4,3-dJpyrimidin-5-one
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H NLN et hoxy-pyridi n-3-yl)-phenyl ]
- 6- ( 3- net hyl

- met hyl

] pyri m di n-5-one

)-2- Anino

CH,

-butyl) -
-91 H,CCH N~
et hoxy- pyrazi n- 2-yl ) -phenyl] 154 -isobutyl
ryLyN F H-pyrido[4 3-d] pyri m di n-5-

i sobut yl -
nemoomc
H3" " ~ uorc
et hyl -7, 8-di
CCH, )-
I sobut yl -

CI—L
- phe
hydr
2- Ami|n

NN) 2- A
nyl) -

Z=.

4

=211 153 F
450.2 B

- 4- et hyl
437.1 ne

on W Y

I hydr o- 6H pyri do[ 4, 3-
M }2-Am no-7-[4-Yluorw2-(6- N
-7,8-dihydro- t= 2.55 B
H9G 0 CH, H3CCH
7-(4-fluoro- 2{6 J etho)y pyr|d|n 2- yI) phenyII--

u|

N

N
2.79 155 "'*"

H

[ny[l-/ g-drhydro=—tz?4762 B
-7-12-(5, 6-

| 4-

$4ridb[4B-dipytitnigisssioBlo [ 4

Ny

i met hoxy- pyr

rﬁtﬂangil Fald

By @VilJpﬁEh -43
3l ) - ph

44 LR,
s
prefyIc?,

zin-2-y

Fpy i

1, c-0
1%7 N

rimdi

141

(R)-2-Amiino-6-benzyl-7-{2-(2,4-
dimethoxy-pyrimidin-35-y1)-4-
fluoro-phenyl]-4-methyl-7,8-
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one

Rt =2.59

iz = 5011

142

(R)-2-Amino-6-benzyh-7-(5,2'-
difluoro-4-methyl-biphenyl-2-
y1)-4-methyl-7,8-dihydro-6H-
pyrido{4,3-d}pyrimidin-5-one

Rt=3.08
miz=47].2

143

R)-2-Amino-6-benzyl-7-{4-

woro-2-(2-fluoro-pyridin-3-yh-
phenyl]-4-methyl-7,8-dihydro-
6H-pyrido[4,3-d)pyrimidin-5-
one

t=2.61
z=458.1

144

(R)-2-Amino-6-benzyl-7-(5,2"-
difluorp-3'-methoxy-biphenyl-2-
y)-4-methyl-7,8-dihydro-6H-
pyrido{4,3-d]pyrimidin-5-one

145

2-Amino-7-[2-(5,6-dimethoxy-
pyrazin-2-yl}-4-fluoro-phemnyl]-4-
methyl-7,8-dihydro-6H- -

Fyrido[4,3-d]pyrimidin—5-one

Rt=218
miz=41il.1

i di n-5-
1Y-4- |

156

HOHC
N N N
n- 5-
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ne NF HCGH CH )-2-Amno-7-[4-tluoro-2-(2- H
et hoxy-pyridin-3-yl)-phcylj- t =

-i sobutyi - 4- net hyl -7, 8-di hydr o-

.61 158 HHN N ~
B F HpYndo[4, 3-dj PYrimdin-5- z=436.2 N a

one CH, CH H3C CHL' FL)-2- Ami no-7-[ 4-fl uoro-2-(4-

net hoxy- pyri di n- 3-yl ) - phenyl ] -

436.1 A =

anyl }7-[ 4-f
z=488.0 B H
-92 F )-2-A
et hoxy- pyra
yrido[ 4, 3-d
et hoxy- pyra
B

UI
nmet
m no
Zi n- 4
BéA

an-%

N o

H:N N 6-isohutyl 4-nmethyl-7,8 d
N F H-pyr|d0[4 3 dl pyrimdin-5 ne

Il hydro t1.98 z

CH3 F )-2- An1uo 6{4-fluoro- N

wry IVI CTITUK}’ pyl I ur

I'I

A 2N
<)

sthoxfpyrarn2iPreberyBdl, hy.d o-

pyrmud F@ -one

meih«ﬁ@m Tl 5
Yﬂmﬁ%%yl]ﬁa-(4??FL

P P | ] _

b-one |H c.o
161 Hp~N
bH- L
no-B NL
5r0-beqzy|)-4-

147

(R)-2-Amino-7-[2-(5,6-
dimethoxy-pyrazin-2-yi)}-4-
fluorc-phenyl]-4-methyl-6-(3-
methyl-butyl)-7,8-dihydro-6H-
Pyrido[4,3-d]pyrimidin—5—one

Rt = 2.68
iz = 481.1

148

}-2-Amino-7-(2-bromoe-4-
fluoro-phenyl)-4-methyl-6-(3-
methyl-butyl)-7,8-dihydro-6H-
pyrido[4,3-d)pyrimidin-5-one

E;=2.83
z=42].1

149

(R)-2-Amino-7-(2-bromo-4-
finoro-phenyl)-6-isobutyl-4-
methyl-7,8-dibydro-6H-
pyrido[4,3-d]pyrimidin-5-one

=2.67
z=407.0

150

(R)-2-Amino-7-[4-fluaoro-2-(6-
methoxy-pyridin-2-yl)-phenyl}-

dihydro-6H-pyrido[4,3-
dlpyrimidin-5-one

t=298
meﬂ1yl-6-(3-methyl—butyl}7,S-F_l/z= 2502

151

(R)-2-Amino-7-[4-fluoro-2-(2-
flucro-pyridin-3-yl)-phenylj-4-
ethyl-é {3-methyl-buty])-7.8-
ihydro-6H-pyrido[4,3-
dlpyrimidin-5-one

1=268
El/z 438.1

152

(R)-2-Amino-7-[4-fluore-2-(2-
methoxy-pyridin-3-yl}-phenyl}-

dihydro-6H-pyrido{4,3-
F}pyrimidin-i—one

t=2.79
H-methyl-ﬁ-(B-methyl-butyl)-’f,s-ﬁ‘/z: 502

153

(R)-2-Amino-7-[4-fluoro-2-{4-
methoxy-pyridin-3-yi)-phenyl]-

dihydro-6H-pyrido[4,3-
- dlpyrimidin-5-one

d-methyl-6-(3-methyl-butyl)-7,8-

Rt=2.11
m/z=450.2
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et hyl

N YN ] pyrimdi a-

- 4- et hyl -

5 one X H C 0O ~N

z=452.1 B

-7,8dl hydro-6H z=504.1 H, N N yrido[4, 3d] pyrimdin-5-one H CO -
CHa HR)-2-Am no-7-[2-(5-am no-6- H N~N et hoxy-pyrazzin-2-yl)-4-fluor6-
163 henyl ] -6-i sobutyl

}i~G
=221

N F i hydro-6H pyrido[4,3 H
"J )-2-Amino-7-[4 fluoro 2-(6

din-3-y

HN " ~8
= 510.1
" NHX
7rydro

t hyl -

et hoxy- pyrazi n- 2 yI) phenyl]- = im 203 B 164 H N N -net hyl - 6-pyri
ethy- z=.471.1 F 8 dlhydro 6Fprr|do(4 3- ]pyrinidin 5-one N a.0 s~~
(3-[ (K) - 2- Artro=[7 uoro=pheny ) A=Trethyt=5-9xo 165
" 7,8-di hydro-$ 4R VIl -propyll- 2z
arbam c aciv tar m 1 &9 é%h b- N1-illl, N ~
ropy|)-7-(2-qs‘pﬁ .761@so N g@ d,@Rfre-’HﬁM?,@-dt
2=410.0 A } -py y B.pdridol, 3@13@m Hf% =4
{3-[ (R} 2- Ami no- {{ 4- fluoroY? N N'~' Nbhe ~CH, 11 1 di n- 3 yl - phenyli) - 4- ne
- 2.107 167}HxNJl a xo- 7,48°d9t ydr o- 5H! pyri do[ 4, 3- B
R, CH,
I (R)-2-Amino-7-[4-fluoro-2-(6-
methoxy-pyridin-2-yl)-phenyl]- £t= 279
155 6-isobutyl-4-methyl-7,8-dihydro- 2= 436.2 B
6H-pyrido[4,3-dlpyrimidin-5- ‘
one :
(R)-2-Amino-7-{2+(5,6-
dimethoxy-pyrazin-2-yI}-4- ERt -274
156 fluoro-phenyl]-6-isobutyl-4- /z = 4671 B
ethyl-7,8-dihydro-6H- '
F;rido[d,3-d]pyﬁmidin-5-one
)-2-Aming-7-[4-fluoro-2-{2-
oro-pyridin-3-y1)-phenyl]-6- ot =2.57
157 isobutyt-4-methyl-7,8-dilydro- /7= '4241 B
6H-pyrido{4,3-d]pyrimidin-5- )
one
(R)-2-Amino-7-[4-fluorc-2-(2-
_ methoxy-pyridin-3-y1)-phenyl]- RE=2.61
158 B-isobutyl-4-methyl-7,8-dihydro- 2= ;13 6.2 B
6H-pyridof4,3-d]pyrimidin-3- ["’ :
one
)-2-Amino-7-[4-fluoro-2-(4-
ethoxy-pyridin-3-yl)-phenyl]- = 1.8
158 6-isobutyl-4-methyi-7,8-dihydro-l ', A
6H-pyrido[4,3-d]pyrimidin-5- '
pne
(R)-2-Amino-6-(4-fluoro-
benzyl)-7-[4-fluoro-2-(6- ht -0
160 methoxy-pyridin-2-yl)-phenyl]- [ . e n B
4-methyl-7,8-dihydro-6H- :
pyrido{4,3-d]pyrimidin-5-one
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intidinfi-

NWVNH2 1t). 2- Am no-6-(3-am no |
(1- phenyl) - 4- et hyl -
11pyri m di n-5-one

| ro

| z

tz 1-

= 5072 F arbami c acid tert-butyl
ropyl)-7-(4-fluoro-2-pyridin-3- 168 H3N N |
, ,48 407.1 B F Ji hydro-6H pyrjdo[4,3
3-{(R)-2-Am no-7-[4-fluoro-2- N~ (] C
2-fluoro-pyridin-3-yl $phenyl] 169 H N LN - et hyI

e

ster

-93 CHIO N

5- ox0- 7, 8-di hydr o- 5H

t=2.55 B |do[43d]pyr|mdm‘|-y1} z=525.2 1 F ropyl)- carbamcamd
tert-butyl NFrstar—€HSMNN-"—NHaT—2-Arro—6-(3—arno
ropyl)-7-[4-flupro-2-(2-flyso 170 HzN~ N yridm 3-y1)-iphenylj} 4-net hyl - 1-
.87 ' Al R 8-dfhydro-6H do[ 4, 3-{Rr2-ARBo-2-(4-fiboke- | pyr|i m di n- 5-one N N NHX
) - 2- Ami no- 6- § 3-pm no Hytd ropyl ) -PEngy-744-Woroe-@- (6- §.-1,89 171
et hoxy- pyr aziH- ﬁ-yl) " z=438. '&eﬂB"Y‘W@é*YM'PPBﬂH%t L4sg1 8 dikhydro-6H fIN
yri do[ 4, 3-d] pyr| mi di n- 5- g OW%@ ’Q“Q}. - [|5- (6- met hoxy 172 H N N
N di n-2-yl)}$ri azol - 4-yl T~ 1.96 AR5 i1y dr o- 61 2 369, 0 HBO
N- S yrido(|4,3-f)pyrimdeh-5-one CH3 O)-2- Am no-7- (5-brono-{ N NH
i azol - 4-yl)|- 4- net hyl - - t£1.28 143 HZN N N 1 hydro- gH pyri dpb[ 4, 3-{1z=341.9
@ (R}-2-Amino-7-[2-(5-amino-6-
N methoxy-pyrazin-2-yl)-4-fluorg- 1=2.30
162 oo phenyl]-6-(4-fluoro-benzyD-d- |y 2any | | B
. methyl-7,8-dihydro-6H- '
" ,’Lf,ﬂ pyridof4,3-dJpyrimidin-5-one
He'®
] H,cj/CH1
X SN (R)-2-Amino-7-[2-(5-amino-6-
Mo methoxy-pyrazin-2-yl}-4-fluoro- | _, 21
163 HNT N phenyl]-6-isobutyl-4-methyl-7,8-1 .~ ~1o | B
jl\; F dihydre-6H-pyrido[4,3- '
ZN d]pyrimidin-5-one
H,N
He?
i N
% 9 Ej; (R)-2-Amino-7-(4-fluoro-2-(6-
N sthoxy-pyrazin-2-yi)-phenyl]- | _
164 H,NJ‘N Elmcthyl-ﬁ-pyndm-}yhneﬂlyl- thjf';?l ! B
,1 F 17,8-dihydro-6H-pyrido[4,3- rl/ '
Lr,u d]pyrimidin-5-one
H,C'O )
{3-[(R)-2-Amino-7-(2-bromo-4-
—~—— iong'- fluoro-phenyl)-4-methiyl-5-0x0- Rt =261
165 i) 7% b gdinydro-SHopyrido[4,3- [0 | A
’ . d}pyrimidin-6-y1}-propyl}- '
carbamic acid tert-butyl ester
CH, 0 (R)-2-Amino-6-(3-amino-
N NS RH, propyl}-7-(2-bromo-4-fluoro- Rt= 176
166 Ny pheny])-4-methyl-7,8-dihydro- 1" S0 o | A
6H-pyrido[4,3-d]pyrimidin-5-
Br F ane
s )Lo,gd“ 13-[(R)-2-Amino-7-(4-fluoro-2-
NF TR CH  pyridin-3-yk-phenyD-d-methyl- 5
167 | Sy oxo-7,8-dihydro-5SH-pyridof4,3- Blz—= 072 B
F K)pyrimidin-6-yl]-propyl}- .
IN, carbamic acid tert-butyl ester i )
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]pyrimdin-5-one Br S Table 4 Icso Crpd- Structure Nanme LC/ M5 (F (Rt, mz)
A > 10 B<10 H3 D N NH)-2-Amno-7-[2-(4-ethoxy-5 3N' N
uoropyrimdiu-2-yl)-4-fluoro- Rt=2.33; B 174 HHO o NI /

henyl ] - 4-net hyl -7, 8-di hydro- m z=413.1 3 F 5H pyrido[ 4, 3-d] pyri m di n-5-one
l . N F-94 0 NH)-2-Amno-7-[4-fluoro-2-(6 175 HZN "N et hoxy- pyrazin-2
yl)-phenyl]- =1.93; B C N 8-diihydro-6H pyrido[4,3- z = 367 HsC~ 1] F

] pyrimdin-5% NehjFb ) - Z-" A no- - (5=t uoro- 276 THZN =M~

et boxy- bi phe Eﬁcﬁuhﬁﬁﬁk_a@@jﬂ*mp.yri do[ 4, 3- 2=365 |F
] pyrimdin-5 fopyd)-77(4ferb2-peidfnlau0r 0- 2 177 H2NHN
et hoxy- bi phe vl-fRery g orethylSh$- py r i ;ljzfs.ﬁ r nBz

] pyrimidin-5 ibydso-6H-py8idaft,3-dli T | uGro- 2 178 H NN
et hoxy- bi phe dipyrimidin-3-one

(3-{(R)-2-Aming-7-[4-fluoro-2-
(2-fluoro-pyridin-3-yl)-phenyl]- L{
-methyl-5-ox0-7,8-dihydro-SH- [Rt = 2.55
pyrido[4,3-dlpyrimidin-6-yl}- m/z=5252
propyl)-carbamic acid tert-butyl
ester

(R)-2-Amino-6-(3-amino-
propyl)-7-{4-fluore-2-(2-fluorc- Rt = 57
nyridin-3-yi}-phenyl}-4-methy)- /2 = 425.2 A
7,8-dihydro-6H-pyrido[4,3- ’
d]pyrimidin-5-one

kR)—Z-Amino-ﬁ-(3—amino-
propyl)-7-(4-fluore-2-(6- Rt =1.89
methoxy-pyrazin-2-yl)-phenyll- iz = 43 8.1 B
4-methyl-7,8-dikydro-6H- '
pyrido{4,3-djpyrimidin-5-one

(R)-2-Amino-7-[5-{6-methoxy-
nyridin-2-yl)}-thiazol-4-yl]-4- Rt=1.96

methyl-7,3-dilydro-6H- Iz 369.0 B
pyrida(4,3-d]pyrimidin-5-one
(R)-2-Amino-7-(5-bromo-
thiazol-4-yl)-4-methy}-7,8- Rt=1.28
dihydro-6H-pyrido{4,3- miz = 341.9
d]pyrimidin-5-one
Br
Table 4
IC50
LC/MS | (M)
Cmpd. Structure Name Rt,m/z) | A>10
B<10
{R)-2-Amino-7-[2-(4-ethoxy-5-
174 fhuoro-pyrimidin-2-yl)4-fluoro- Rt =2.33; B
phenyl]-4-methyl-7,8-dihydro- m/z=413.1
6vH-pyrido[4,3-d]}pyrimidin-5-one
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ydr o- 6H—pyr|do[4 3- 2z
2-

Am no-

y
)

ro- 6Hpyri do[ 4, 3-
-2-Am no-7-(S-fluoro-2

X = 383 F | pyrhni di n-5-o0ne
) - ?-(5-fluoro-3", 4'
A C ydro- 6l 4- pyrido[ 4, 3- z
NH ) -2- Ami no-7-(5-fluoro-3" 180 H2NN 03et hyl
d z=349 H3C |z~ F ]pyrnnidin-5-

179 H 2N N i nei hoxy- bi phenyl
= 395 H, C F d]pyrbnidin-5-one

- bj pheqyl
one O

N NH

181 HxN et hYi bi PhenY12 Yl )78 =2. 31,

F p.CH3 N NH
-2-y1)-7, 8-
0 H3CO O
-2-yl)-7, B

=2.

N B

di hydr o- 6H
}2- Am no. 7-
ihydro-6H—p}
) - 2- Am no- 74
ydr o- 6H pyri
(R) - 2- Ami noj

yrid
5-fl
ridof 4
(B34
do(4
7-(2

o(4,3-
uoro4

-dhﬂ

Z = 349 F [pyrimdin-5- one

|pher¥y4
; ‘iﬁiﬁﬁﬁ

priviidd)$one

2. 36;

N NH
8- B=2.
NH

176

KR)-2-Amino-7~(5-fluoro-2"-
methoxy-biphenyl-2-yD)-7,8-
dihydro-6H-pyrido[4,3-
dlpyrimidin-5-one

177

(R)-2-Amino-7-(5,5"-diflnoro-2"
ethoxy-biphenyl-2-y1)-7,8-
dihydro-6H-pyrido[4,3-
dipyrimidin-5-one

Rt =2.27,
m/z = 383

178

(R)-2-Amino-7-(5,4"difluoro-2'-
methoxy-biphenyl-2-y)-7,8-
dibydro-6H-pyrido[4,3-
d]pyrimidin-5-one

Rt = 2.28;
in/z = 383

179

(R)-2-Amino-7-(5-fluoro-3',4'-
dimethoxy-biphenyl-2-y1)-7.8-
ditydro-6H-pyrido[4,3-
dlpyrimidin-5-one

Rt=2.11;
o/z = 395

180

(R)-2-Amino-7-(5-fluoro-3'-
methyl-biphenyl-2-y1)-7,8-
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one

h{t=2.35;

m/z = 349

18¢

(R)-2-Amino-7-(5-fluore-2'-
methyl-biphenyl-2-yl}-7,8-
dihydro-6H-pyrido{4,3-
d]pyrimidin-5-one

Rt=2731;
m/z = 349

182

kR)-Z-Amino—?-(S—ﬂuoro—tl‘-
methyl-biphenyl-2-y1}-7,8-
dibydro-6H-pyrido[4,3-
d]pyrimidin-5-one

Rt=2.36;
m/z = 349

-95.-

= 2.11,
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184 henyl)-4-nethyl-7,8-dihydro- z A° H2N N i H pyrl do[ 4, 3-d] pyri m di n- 5- one

332.91334.9 CH,0 N NH )-2-Anmi no-7-[2-(4,5-
H2N N uor o- phenyl]-4-methyl-7,8- B HCO N p ihydro-6H pyrido[4,3- Hc |

] pyri m di n-5-one O CHLO

I met hoxy-pyrimdin-2-yl)-4- 185

~ N

N~ NH )-2-Ami no-7-[5-(6-nmethoxy 186 H N~N N
yrazin-2-yl)-thiazol-4-yl]-4- t= 1.72; N ethyl-7,9-di hydro-6H
s yrido[4, 3-d]pyrimdin-5-one CN H 0 N NH (R)-2-Am no-7-[2-(6-et hoxy- 187

ralz B HC O

HzN N | )yridin-2-yl)-4-fluaro-phenyll-4- t=2.37. B F

et hyl - 7, 8-di hydro- 6H

mz = 394 Niyrijdo[4,3-dj fyrimdin-5-oue H3C. 0 H3 O N}
) - 2- Ami tt0-[7- [ 2-|( 2- mewtoxy*w azol - 4-lgh ) AnkeAxs d-almeghhy! - = 2./10 188 H2N N N
i 8-dihydrqf§kkpyrh 368. yi-bipashyii0y o e- 5-one=bi36; ¢ CH | HN "N
NH ) - 2- Ami np-%2 (]2- (%)'6 t ho Haiyhdofdy | ) - phamytler = 2B11!B
_met hyl - 7, 8t dI hyldr o- 6H 1 HQigrbiicyes-ate] 4, 3- d] pyr i m di f-5-on¢  H, C. O
-96 CH30

(R)-2-Amino-7-(2-bromo- Rt =1.85

184 phenyl}-4-methyl-7 8-dihydro- |Im/z A
SH-pyrido[4,3-d)pyrimidin-5-one +332.9/334.9
(R)-2-Amino-7-[2-(4,5-
dimethoxy-pyrimidin-2-yl)-4-

185 fluoro-phenyl}-4-methyl-7,8- B
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one
(R)-2-Amino-7-[5-(6-methoxy-

186 nyrazin-2-yl)-thiazol-4-yi]-4- Rt=1.72; B
methyl-7,8-dihydro-6H- mfz =370.0
pyrido[4,3-dlpyrimidin-5-one

- (R)-2-Amino-7-[2-(6-ethoxy-

187 pyridin-2-y1)-4-fluoro-phenyl]-4- Rt=2.37; B
methyl-7,8-dikydro-6H- m/z = 394.0
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-{2-(2-methoxy-

188 thiazol-4-yl)-phenyl]-4-methyl- Rt=2.10 B
7,8-dihydro-6H-pyrido[4,3- m/z = 368.0
d]pyrimidin-5-one
(R)-2-Amino-7-{2-(5,6-

189 dimethoxy-pyrazin-2-yl)-phenyl]- Rt =2.11 B
4-methyl-7,8-dihydro-6H- m/z = 393.1
pyridof4,3-d]pyrimidin-5-one
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N NH R) - 2- Ami no-7-[ 2- (5-am no-6- HzNN et hoxy-pyrid n-2-yl)-4-fluoro-.
190 henyl]-4-nethyl-7,8-di hydro 2=395.1 B F Hpyrl do(4, 3-d] pyri md"' ut-5-
COHO O NNH}2-Amino-7-(4-fluoro-2- -1.4 191 HIN N
B NF Hpyrido[4, 3-d] pyrimdin-5-one z=336

H2N ' N Dne
yridi a- 3-yl - phenyl ) -7, 8- di
O NH)-2-Am no-7-[2-(2, 4-
N uor o- phenyl ] -7, 8-di hydro

hydr o-
I met hoxy-pyrimdin-5-yl)-4- t

=1.95 A jl~

. 07;
+H)

192 H2N

-6H z = 397 NIl F do[4,3-d]pyrim din-5-one

H3C-01: N O CGH3—CH—ON-NH i )-~2-Am-ng-7-f2-(4-ehoxy- 193 HxN111l N
yrimdin-2-yj)-4-|f luoro-phgnyl]- t 2.13; B NI F -nethyl-7,8-{di hydfo-6H
z- 395 yridof 4, 3-|d] pyr it 5- one Amizd-7- (N sMinb-6
) 2- Ami no- 7- [R- (6-|met N 1 BokcPgridin2-y) 4 RGen thyl-{= 194 B
NIk N S di hydnes g4 pyri do = £51) M rdephyle i, gy - 5- C8 CHO I
NH H N~Na -2 Ami no-7-[4-t[lu (4 pyriddf, I-dlpyrimidin-5-
et hoxy- pyri nj di n-{2-yl) e = M6, B F -nethyl-7,8-ddtydro- 6k 2=301
H,C”
0
e
J‘L P Y+ {R)-2-Amino-~7-(4-fluoro-2- m__, 14
191 HNT N pyridin-3-yl-phenyl)-7,8-dihydro- 2 =336 B
N F PH—pyrido[ti,B—d]pyrimidin-S-one F‘/
L
O
(R)-2-Amino-7-[2-(2,4-

192 dimethoxy-pyrimidin-5-yl}-4-  Rt=195 A
fluoro-phenyll-7,8-dihydro-6H- Fufz =397
pyrido[4,3-d]pyrimidin-5-cne
(R)-2-Amino-7-[2-{4-ethoxy- - L

193 HN pyrimidin-2-yl)-4-fluoro-phenyl]- Rt=2.13; B

N F d-methyl-7,8-dibydro-6H- P.‘lfz =395
N pyrido[4,3-d]pyrimidin-5-ane
(R)-2-Amino-7-[2~(6-methoxy-

194 pyrazin-2-yl)-phenyl]-4-methyl- F{t= 1.94 B
7,8-dihydro-6H-pyrido[4,3- m/z = 363.0
dlpyrimidin-5-one
(R)-2-Amino-7-{4-fluoro-2-(4-

195 methoxy-pyrimidin-2-yI}-phenyl]l-Rt = 2.00; B
4-methyl-7,8-dihydro-6H- m/z = 381
pyrido[4,3-d]pyrimidin-5-one

)-2-Amino-7-[2-(5-amino-6-
196 thoxy-pyrazin-2-yD-4-fluoro-  Rt=1.84; B
LN ohenyl]-4-methyl-7,8-dihydro-  jm/z=410.1
Hz”’l\r FH-pyrido[4,3-d]pyrimidin-5-one
) )
CH,
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AN yrido[ 4, 3-d] pyri m din-5-one H30,0 GH, O N ~ NH HsN N

(FL)-2-Am no-7-[2-(5-am no-6 196 | thoxy-pyrazin-2-yl)-4-fluoro- Rt= 1.84;
henyl ] - 4- net hyl -7, 8-di hydro- z-410 . I H/HN ~'N

H pyrido[ 4, 3-d] pyriatidin-5-one ra CH -97 CH CNNHHNN

(R -2-Al=v-7-f2-(5-am no-6 197 N thoxy-pyrazin 2-yl1)-phenyl]-4-t = 1.76; B
I N nethyl-7,8-di hydro-6H 2z=392.1 HN yrido[4, 3-d] pyrtntdi n-5-one r0 CH,
H3C C NH )-2-Anmi no-4-ethyl -7-[2-(6-_198 H2N N et hoxy-pyridin-2-yl)-phenyl]-

U=2.24;, B {11 1f8-d|hy $96H- pyrido[ 4, 3- z=376.1 N ]pyrimdin-5-0n HC. o
No NH ) - 2- Amj no- 4r et hyl -o NE6 199 N N et ho) cy- pyraziin-2-y1)} phenyl ] -
Rt=2.03; B 8-di hk/droﬂﬁd# i , 3-  [R)2AmineIAZ-(Sanmino-N ]{pyri i nidi n- 5-{one
H CG-0 HC Nd)-2-Am noN - ani -pmzm-wl)ﬂ:?enyll 4- Rt= 1;?;251 B
et boxy- pyrazin-2-y1)-ph n4- t= 1. 2 0-6H- 2 =392,
et hyl -7, 8-di hydr o} 6} i - Yp [4 3- z =PS§§%{4 {pyrimidin-5-one
WS 4
Sy R .
g (R)-2-Amino-4-gthyl-7-[2-(6-
198 HN" "N methoxy-pyridin-2-yl)-phenyl)- =2.24; B
- X [7,8-dihydro-6H-pyridof4,3- m/z = 376.1
' 2N d}pyrimidin-5-one
H,c‘o
TsC
- (R)-2-Amino-4-ethyl-7-[26-
199 HN" N E;:etlmxy-pyrazm&-yl)—phenyl]- Rt =2.03; B
y.1 Ry ,3-dihydro-6H-pyrido{4,3- m/z = 377.1
=N K]pyrimidin-5-one
Hsc‘0
H,C
N~ = NH
g KR)-2~ Ammo—'?-[2-(5-ammo—6-
200 H,N™ "N methoxy-pyrazin-2-yl)-phenyl]-4- h{t“ 1.76; B
N fthyl-‘? ,8-dihydro-6H-pyrido[4,3- jn/z=392.2
| -
b /K(N dlpyrimidin-5-one
Hac,c'
H,C
. N~ 2y ™NH {R)-2-Amino-4-ethyl-7-[2-(2-
201 ethoxy-thiazol-4-yl)-phenyl]- [Rt=2.24; A
,8-dihydro-6H-pyridof4,3- P/z =382.0
d]pyrimidin-5-one
I
(R)-2-Amino-7-{2-(5-chloro-4-
methoxy-pyrimidin-2-yl)-4-
202 fiuoro-phenyl}-4-methyl-7,8- B
Flihydro-GH-pyridoH,:i-
d]pyrimidin-5-one
KR)—Z—Ammc;:?h[Z (Gl-methoxy-
-2-yD)-phenyl]-7,8- -
203 Elhydro-éH-pyndo[‘i 3 " i-g'fm B
dlpyrimidin-5-one z '
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Ay , Nd]pyrimdin-Sone HHN,'" HC'O H3C N NH R 2-Am no-4-ethyl-7-[2-(2 20l
), etboxy-thiazol-4-yl}phenyl]- t=2.24; A H N N 78-di hydro-6H pyrido[4, 3- z
= 382.0 Jpyrimdin-5-one HSCfI'C~6 H3 N NH Q 2- Ami no-7-[2-(5-chl oro-4-
et ho)y-pynm dm 2-yl)-4 202 H N N ooro-phenyl]-4-nmethyl-7,8- B HCON ,i F
t hydro-6H pyrido[4,3 Jpyrimdin5-one C ~ N O NI NH
R) - 2- Am no- 7- ( 2- ( 6- rrethoxy 203 H, N "N ynmem 2-yl)-phenyl]-7,8- = 1,87 B 0 N
| i bydro- 6H pydef4—3—=2=349—3t—H-C-—1—pyrdin—b—ore~N—98—FLH3—+N ' ' NH
) - 2- Ami no- 7- g (5¢fluoro- 04 H2N N t hoxy- pyrirnidin-2-yl)-phenylj-{ =
1.9712 B O - Lret hy(-7, 8- drii 6H 2z )38@1@0-?-[2((5 ~fluoro-4-
yri do[ 4, 3-dl pysoani di M7 9 N H3 @M'ﬂ’@ﬂﬂl 9§11§m - 6- NXN

i A | A g
et hoxy- pyri dija- 2-yl') pna%:twl X t ynao(%d] 1:1111 _tc),ge

L
(R)-2-Amino-7-{2-(5-amino-6- o oo,

205 methoxy-pyridin-2-y1)-phenyl]-4- z=.37‘3;1 B
methyl-7,8-dihydro-6H- M+ '
pyrido[4,3-d}pyrimidin-5-one
(R)-2-Amino-7-[2-(6-methoxy-

206 ﬁyndm-z-yl)-phenyl]-’],!l- t=1.83 B
ihydro-6H-pyrido[4,3- 2=348.1
fl]pyrimidin-s-anc

= (R)-2-Amino-7-[4-fluoro-2-(4- £‘=1 7
N pyrrolidin-1-yl-pyrimidin-2-yl)- 1. .~
27 e F phenyl]-4-methyl?8dhydro- [0 A

N GH-pyrido{4,3-dlpyrimidin-S-one

O

0

)N:' 4 (R)-2-Amino-7-{2~(5-amino-6
- -2-Amino-7- -aming-6- .

208 NN pmethoxy-pyridin-2-y)4-fluoro- | 2ag ] g
phenyl]-7,8-dihydro-6H- (MAH) )
pyrido(4,3-d}pyrimidin-5-one
(R)-2-Amino-7-[4-fluoro-2-(5-

209 methoxy-thiophen-2-yl)-phenyl}- Rt=2.064 B
4-methyl-7,8-dihydro-6H- m/z = 385.0
Pyﬁdo[ti,?n-d]pyrimidin-s-one
(R)-2-Amino-7-(2-bromo-4-

210 fluoro-phenyl)-4-ethyl-7,8- Rt =2.05 A
Frhydro—&H—pyndoH 2 3- m/z=367.0
dipyrimidin-5-one

Br F
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O N ~ et

1.83 B
N

hyl

Z=

8-

348.1 H C |

Othy dro- in; nmz

-7,8-di hydro-6H z+~ H3C ido[4, 3-dj pyrntidin-5-one
(Ft)-2-Am no-7-[2-(6-nel hoxy- N
z Nltydro-6H Priido[4 3-
NH }2-Anino-I-[4-quoro-2-(4- H N N N + ynolidin-1-yt-pyrinddin-2-yl)-
1.72 207 F phenyl]-4-nmethyl -
H-pyri do[ 4, 3- d]pyr|n1d|n 5-one 20 AN N O

A

HZN O O
NH 206 H N yridin-2-yl)-phenyl]-7, 8-
lpyri m di n-5-one

t=

H O

N NH )-2- Am no-7- (2- (5-am no- 6-

R 2.08 mn; 2N1VAcetpry pyr|d1n Z-yr)-4-1tuoro- 738T.T B F
henyl]-7, 8-d hydro- 6H H2N ' N ri|do[ 4, 3-d] pyri m di n{5-one [HaC. O|CH3 O N
NH ~N } 2- Ami ho- 7- [ 4- Eucgit 0 et hoxjgy b AingHalmyRr- Duﬂ),o,@henyl ]- t=2.064 209 H
,N B H3c 8 g&thyl-?w N 6H 2-&- ﬁﬁﬁhﬁ%ﬁﬁm@yﬂo[4# ﬁdbmyrlnbdln 5-one
0 H2C 0 )-2-Afiho-7-(2-bro 240 NHphamyt)r;8plihgag6hi- 4- et Mk =3948-| t 05 A H
ihydro-GFprr|d0[4,3- n z pyrido(4,3-d]pyrimidin-5-one
A6

HEL o

e (R)-2-Amino-4-ethyl-7-[4-fluoro-

212 HN™ "N D-(6-methoxy-pyrazin-2-yl)- Rt=2.11; B
phenyl]-7,8-dihydro-6H- m/z = 395,1
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-{5-fluoro-2',3"

213 dimethoxy-biphenyl-2-yI)-4- = 2,067, B
methyl-7,8-dibydro-6H- m/z = 409.1
pyridof4,3-d]pyrimidin-5-one

[ NH
N kR)—2-Amino-7-[2-(5-amino-6-
214 ! N ¢ }etboxy-pyrazjn-z-ylMﬂuoro- Rt=1.84; B
. henyl]-7,8-dihydro-6H- m/z = 396.1
Hzﬂ)\f pyrido[4,3-dlpyrimidin-5-one
r
CH,
H,C
N~y “NH (R)-2-Amino-4-ethyl-7-[4-fluoro-
215 A, 2-(2-methoxy-thiazoi-4-yl}- Rt =2.07, B
H,N" TN phenyl]-7,8-dihydro-6H- m/z = 400.0
o _</N ; F pyrido[4,3-d]pyrimidin-§-one
HC 8
CH,
N™ ™= NH
NN (R)-2-Aminc-7-[2-(6-ethoxy-
216 NS . pyrazin-2-yl)-4-fluore-phenyl}-4- Rt = 1.92; B
[ _n methyl-7,8-dihydro-6H- frn/z =395.1
Pyrido{4,3-d]pyrimidin-5—one
o]
CH,
H,C
-
H i W Iy (R)-2-Amino~7-{2-(6-ethoxy-
217 pyrazin-2-yl)-4-fluoro-phenyl]-4- [Rt = 2.00; B
A F ethyl-7,8-dihydro-6H-pyrido[4,3- m/z = 409.1
N d]pyrimidin-5-one
o]
r
CR, ]
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2N ) pyri m di n- 5- one

er F-99 HCO

211 H2N N - (6-net hoxy-pyrid n-2-yl)- t
394,1 wyrido[4,3-d]pyrimd n-5-one HC O H C NH

N NH

) - 2- Ami no- 4- et
2.

hyl -

7-[4-fluoro ILI,
33; B F henyl]-7,8-di hydro-6H z—

)-2-Am no-4-ethyl-7-[4-fluoro- 212 HzN N - (6-net hoxy-pyrazin-2-yl)- = 2.11,;
N F henyl]-7,8-di hydro-6H z=395.1 B i ,,N pyrido[4, 3-d]pyrimdin-5-o0na
HCo CH 0 NH HN1NR)2Amno7(5quor02' 3 B 213"
di met hoxy- bi pany=2=yt =45 =2-067,F ehyl=7,8=drhydroq6t+—z=409-"1t—i D
yrido[ 4, 3-d] pyri ni di n- 1C&H3 N~NHHNN}2 Am ng- 7- [ 2- (|5- am no- 6-
oxy- pyrazin-p-yl }j4-f1 yok 84, ,zlimlgagr‘)}tﬁgﬁ-eﬁm ~di hydro-6H z ={396.1 B
H N ido[ 4, 3-(d] pi rli mi d¥n- CH3 ﬁmélgq‘ghyl-?-[ii-fluoro
215 L - (2. net ﬁ(B y-t hi azal §4~§1Y-Ft = s&iydro&fﬂ ﬂj‘nM[N p e bk + 38 oé-diBhy Ir o- 6H
rn/z = 400.0{ 0 r|d0[43 pyrlmdl Ipyrimitén-5-dde C S
cn,
N “NH 2-(R)-2-Amino-4-methyl-5-oxo-
219 A 5,6,7,8-tetrahydro-pyrido{4,3- =2.03; A
HN" "N E]pyrimidin—?-yl)-ﬁ-ﬂuoro- /z =298
N// F enzonitrile
CH,
N™ ] NH
HZ.NJ‘*N R)}-2-Amino-7-{2-(6-ethoxy-
220 N pyrazin-2-yl)-phenyl]-4-methyl- Rt=2.07 B
L) 7,8~dihydro-6H-pyridof4,3- m/z=377.1
dipyrimidin-S-one
(R)-2-Amine-7-[2-(4-methoxy-5-
291 ethyl-pyrimidin-2-yl)}-phenyl]-4-Rt = 1.553 B
Eethyl—‘i’,S-dihydm-m- /2 = 377.1
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-{4-fluoro-2-(3-
oxo-4,5-dikydro-{1,3,4Joxadiazol- Rt = 1.72:
222 -yl)}-phenyll-4-methyl-7,8- 2= 3 5,?’, A
o [dihydro-6H-pyrido[4,3- ol
d]pyrimiQdin-5-one
HS
N7 NH (R)-2-Amino-7-[4~fluore-2-(5-
223 A 2 methoxy-[1,3,4Joxadiazol-2-yl)- [Rt=2.22; B
HNT N phenyl)-4-methy}l-7,8-dihydro-  m/z =371
o _(0 ! F  6H-pyrido[4,3-d]pyrimidin-5-one
: \Y
HC  N-N
0
JN,\ YT NH (8)-2-Amino-7-{5~(6-methoxy-
z "ty N pyrazin-2-y[)-thiazol-4-yI]-7,8- [Rt=1.72
224 HN N B ﬂihydro-ﬁH—pyrido[cl,S- n/z=356.1 | B
H,_,C'o ] N S |pyrimidin-5-one
N/
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CH N NH HzNAl
yrazi n-2yl)-4-fl uoro-phenyl ]
395.1 4 pyrido(4, 3-d] pyri Tni di n-S-ona

N )-2-Am no-7-[2-(6-ethoxy 216 N I-
-4- t=1.92; B N ethyl

F

ro CH H CNHH,

N IN

-7,8-di hydru-6H z

) - 2- Ami no- 7- [2-(6-ethoxy 217 1 yrazin-2-yl)-4-fluoro-phenyl]-4- =2.00; B N
N F ethyl -7, 8-di hydro-6Hpyrido[4,3- z= 409.1 |]pyrimdin-5-one r0 CH -100
NNHI-LNNR) 2- Amo- 7-[ 2- (6-ethoxy 218 N . |t
yrazin- 2-yl) fa=ttponmrpheggytd=—=2-15—f+—N-78=dirhydro=gH pyri —3=
z=381.0 4 Jpyrimd n-5-lo ro CH q% NH - ((R) 2- Am ng- 4- et hyl - 5-gxo 219
6, 7, 8-t et rahydro- pyri cém[h* ; @)—m:mmm—uti-;ﬂym-m?dl yl)-5-fludro- /z
= 298 F enzoidgil ey y@Hy BY )mzthqnm-ﬁmol?-y )phepl-Et _gﬂizb Ny
i n-2-yl)-phenyt J- 4- rfet hyl - f | eyl sg [o- 6HPFTPHA K, 3- 7 =
377.1 Jpyridint5-oneokg PY“""[“ lpyrimidin-3-one |
(R)-2-Amino-7-[2-(5-amino-6-
296 ethoxy-pyrazin-2-yl)-4-fluoro-  Rt=1.91 B
phenyl]-4-ethyl-7,8-dihydro-6H- m/z=424.1
Pyrido[4,3—d]pyrimidin-5-one '
kR)'-Z—Anﬁno—?-[4-methoxy-2-(6—
227 methoxy-pyrazin-2-yl)}phenyl}-4- Rt = 1.98; B
- imethyl-7,8-dihydro~6H- m/z = 393.1
Fyrido[4,3-d]pyrimidin—5-one
0
HN =N (R)-2-Amino-7-(2-bromo- 3
228 i M L phenyl)-7,8-dihydro-6H- h;z 9"74’
N" "NH;  byrido[4,3-d]pyrimidin-5-one F '
(R)-2-Amino-~7-[2-(5-amino-6-
229 ethoxy-pyrazin-Z-yl)-phenyl]- [Rt=1.65, B
\7,8-dihydro-6H-pyrido[4,3- m/z = 364.0
d]pyrimidin-5-one
(R)-2 Ammo-‘?-[?.—-(Z ethoxy-
530 khiazol-4-yD)-phenyl}-4-methyl- Erz.sa, B
7,8-dikydro-6H-pyrido[4,3- z2=383
F]pyrimidin-S-one
a '
N7y NH (R)-2-Amino-7-[2-(2-ethoxy-
931 P thiazol-4-yD)-4-fluoro-phenyl]-4- [Rt = 2.87, s
RN N rmothyl-7,8-dibydro-6H- iz = 400
S ‘«N [ pyrido[4,3-d]pyrimidin-5-one
s
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F4 CH3 O NH }2-Am no-7-[2-(4-nmethoxy-5 221 HZN N et hyl
I di n-2-y1)-phenyl] - t 1.553 )3 0 N ethyl
do[ 4, 3-d] pyri m di n-5-one

- Py
-7, 8-di bydro-6H z
H3C .N CH3 O N NH )-2-Ami no-7-[4-fluoro-2-(5-

= 377.1 HC-

X0-4,5-di hydro-[1, 3, 4] oxadi azol - t = 1.72; A HN N -yl1)-4-nethyl-7,8- .72
"'ni/z = 357 00 F ihydro-6H pyrido[4,3 N ]pyrimDdin-5-one HH3 N NH
)-2-Ammo-7-[4-fluoro-2-(5 ethoxy-[ 1,3, 4] oxadi azol -2-yl)- =222; 223 HN -N B
0 henyl]-4-mathyIF 7, 8-0i RRA0 Z = 37 F -pyridol 4, 3-djpyrimidijn-5-one H3C
NN O N NH B)-2-Ani no- 7-[ B 6]_irret hoxy- 224 H N~N N
yl-2-yl)-thi azol-@-yl1]- 72 B 1‘2*%765 Gtgtheri-dq| 4, zl = 356.1 H3C
ON~ ] pyri mi df ress- OneH 1 XQ'%#P‘T‘?@'JH [ 4- trdé‘%- 2- @2 g25 H
NLN \ et hoxytthia é " g | etfer798-ldi hydro- 61 z
= 386.0 H30 o-(NFyrla ,gd]pyri G
' CH, O
j{\\ NH (S)-2-Amino-7-[5-(6-methoxy-
a rrp N Ipyrazin-2-yl}-thiazol-4-yl)4- t=1.72,
233 | HNT N 'Y Imethyl7,8-dibydro-6H- F/Z=370.0 B
e O~ N 8" pyridold,3-dlpyrimidin-5-one
|
N
0
Ny R (R)-2-Amino-7-[2(5-atmino-6-
234 H N/LN/ ethoxy-pyrazin-2-yi)}-phenyl]-7,8- Rt=1.72, B
: ihydro-6H-pyrido[4,3- m/z=378.1
Tpyrimidin-5-one
)-2-Amino-7-[2-(5-amino-6-

235 thyl-pyrazin-2-yl)-phenyl}-4- = |.68, B
methyl-7,8-dihydro-6H- m/z = 376
fyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-(2-bromo-4- Rt = 1.95

i ethoxy-phenyl}-4-methyl-7,8- [ . mf _ A

R s dinyiro-stpmidofd3-

Br OrCHa d)pyrimidin-5-one
CH, O
N7y "NH (R}-2-Amino-7-[4-methoxy-2~(6- |, _
237 H N)LN/ methoxy-pyridin-2-yl)-phenyl]-4- Efin‘?r;}zs* B
2 0. N oy, . methyl-7,8-dihydro-6H- 92’1
H,C” 1 = 0" ®  |pyrido[4,3-d]pyrimidin-5-one f )
s
CH, O
N™ " "NH }-2-Amino-7-{2-(5-amino-6-
| : Rt = 1,

238 H N’I\N/ oXy-pyrazin-2-yl)-4-methoxy- min: 11'n31.?= B

cH, [Phenyl}-4-methyl-7,8-dihydro- [ ")
I 0" 6H-pyridof4,3-dipyrimidin-5-one |
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N\ NH)-2-Amino-7-[2-(5-am no-6 226 H N-N | hoxy-pyrzin-2-yl)-4-fluoro-
t=1.91 B H2C O N henylj4-ethyl-7,8-di hydro-6H z=424.1 3 F

yrido[4, 3-d]pyrimdin-S-one H2N ,N " CH3 0 N\ NW

) 2- Am no- 7-f 4- met hoxy-2- (6 227 H,N All N et hoxy-pyrazin-2-yl)-phenyl]-4-
=1.98; B O N CH ethyl -7, 8-di hydro-6H 2z=393.1 H3c' 0

yrido[ 4, 3-d] pyrimdin-5-one O HN N )-2-Am no-7-(2-bronp- =1.74, 228
henyl ) - 7, 8- di| hydr -6H\ W INH2 yri do[ 4 3-d] pyri mdin-5-one 22 9 '~ Brf0

ji~l NH)-2-Am uo 2Mrdnd. 7By -PY )-phanyll t=
1.65 B 0 NI\, .8 £ ﬁ)—rﬁgégho@ybﬁ@d] Eyzr’rn}[ di n; 5-jone
H2N N H3 0 N\ ZRH thyl-723Ghy oM 4071,

i azol - 4-yl)-pheny idp[4,3@]pefiithigilS o6 H- pyi'i do[ 4, 3- fftVz = 3
H3C O-N]pyrlmdl -2-Am'no-7-|£(2 et huxy 281 H NN
I azol -4-yl)-4-fluoro-phenyl]-4- t=2.87, B ethyl-7,8-di hydro-6H z=400 1~3C
N F yrido[4,3 ]pyrhm din-5-one S -1027GER 4 N NH
. IC50
L.C/MS (mM) A
Cmpd Structure Name (Rt, mz) |>10B <
10
(R)-2-Aming-7-{2-(5-amino-6-
methoxy-pyrazin-2-yi)-4- Rt= 1.60

240 methoxy-phenyl]-4-methyl-7,8- oz = .408 1 B
dihydro-6H-pyrido[4,3- )
d]pyrimidin-5-one
(R)-2-Amino-7-[4-methoxy-2-(2-

241 methoxy-thiazol-4-yl)-phenyl}-4- Rt = 2.14
methyl-7,8-dihydro-6H- m/z. = 398.1
pyridof4,3-djpyrimidin-5-one
(R)-2-Amino-7-[2-(2-ethoxy-

242 [thiazol-4-y[}-4-methoxy-phenyl}- Rt =2.31 A
4-methyi-7,8-dihydro-6H- n/z = 412.0
pyride{d,3-d]pyrimidin-3-one
(R)-2-Amino-7-[2-(6-methoxy-5-

243 methylamino-pyrazin-2-yly Rt = 1.40 B
phenyl]-4-methyl-7,8-dihydro- n/z =392.1
GH-pyrido{4,3-d[pyrimidin-5-one
{R)-2-Amino-7-[4-fluoro-2-(6-
fnethoxy-5-methylamino-pyrazin- Rt = 1.49

244 D-yI)-pheny{}-4-methyl-7,8- =101 | B

ihydro-6H-pyrido[4,3- ’
pyrimiOdin-5-one
(R)-2- Amino-7-[5-methoxy-2-(6-
245 Eethoxy-pyrazin-Z-yl)—phenyl]—ﬂl— =1.78 R
ethy}-7,8-dihydro-6H- 'z = 393
pyrido[4,3-dJpyrimidin-5-one
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S)-2-Am no-7-[5-(6-methoxy-11, B 232 HZN N N ridin-2-yl)-thiazol-4-yl)A- t
=1.96, ethyl-7,8-dibydro-6H z=369.0 HaClOl N S

yrido[ 4, 3-d] pyrirnidin-5-one CH3 O N NH S)-2- Am no-7-[5-(6-net hoxy 233 H
N:NI n Nczar-2-yl)-thiazol-4-yl]11- 1t= 1.72, B 2 ethyl-7,8-di hydro-6H z
370.0 H C'O\~ pyrido[4,3-dlpyrimdin-5-one 3 N O NNH

~ 1l

237 H2ZN N in 2z
rido[4,3-d]pyrim

- 2- Am uo-7-j 245-am no-6 234 H2NN t hoxy-pyrazin-2-yl).phenyl]-7,8- --1.72, B
H, Cvo N i hydno- 6H ] pyrimdin-5-one |HZN : NJCHs G NH
) - 2- Ami no- 7- || 2- ( 5- ~pyrazin-2- - phenyl ] 14- t = 1.68;
B N ethyl-7/8 di| E"%; %mﬁ]g"é‘i%)(ﬁr i 5 5lone |H2N N
CH3 0 ) - 2- Ami| néfb7 , y&a,;mghi J-591/958236 -6
in, mz = A |H2ZN N qﬁﬁﬁ%&bﬁﬁm{ -CHs ] py+idim-5-one CH3
0 N NH )-2-AWino-‘ .15 .~ ethoxy-pyr{d n-2-yl)-phenyl]h

. ] = 1

O. i | Z O Ay hvudr~_ o 2092 1
||y| L4 ulmulu UT | DI oD

(R)-2-Amino-~7-[2-(5-
dimethylamino-6-methoxy-

247 pyrazin2-yl)-phenyl]-4-methyl- o 1€ 1 g
7,8-dihydro-6H-pyrido[4,3- '
d]pyrimidin-5-one
(R)-2-Amino-7-[2-(5-
dimethylamino-6-methoxy- Rt =177

248 pyrazin-2-yl)}-4-fluoro-phenyl]-4- /7 = 4241 B
methyl-7,8-dihydro-6H- ’
Pyrido[4,3-d]pyrimidin-5-0nc
{R)-2-Amino-7-(5-bromo-2-

249 methoxy-pyridin-4-yl)-4-methyl- Rt=1.76 B
7,8-dihydro-6H-pyrido[4,3- n/z = 364
d)pyrimidin-S-one
(R)-2-Amino-7-(6,6"-dimethoxy-

250 [2,3bipyridinyl-4'-y])-4-methyl- Rt = 1.98 B
7,8-dihydro-6H-pyrido[4,3- m/z = 393
fl]p)ﬂ'imidhl-s-one

I )-2-Amino-7-[5-methoxy-2-(6-
st NN O.gy. Mmethoxy-pyridin-2-yl)-phenyl}-4-Rt = 1.95 A
z 0. N 3 methyl-7,8-dihydro-6H- m/z = 392
H,C" l = ' Pyrido[4,3-d]pyrimidin-5-—one
i
0
N " "NH (R)-2-Amino-7-[5-methoxy-2-(6-
o | NN O.gyy. ethoxy-pyridin-2-yi)-phenyll- Rt=194 B
5 N ¥ 17,8-dihydro-6H-pyrido[4,3- m/z = 378
H,C” | = d}pyrimidin-5-one
e
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CH3 0 NH)-2-Am no-7-j2-(5-amno-6- - 1.79 238 H2N N
oxy-pyrazin-2-yl)-4-nmethoxy- ia;.7mz 9 B V3 'o N O CH3

benyl ) - 4-net hyl -7, 8-di hydro- 22.1 H pyrido[4, 3-di pyrimdin-5-one 2N 103
H30 Nk~ NH )-2-Am no-7-[2-(6-ethoxy- t=2.11 239 HzNN

2-y1) 4- met hoxy-phenyl]- inmz=B HCO- Ni CHnethyl-7,8-di hydro-6H 3 o
3 yrido[4, 3-d]pyrimdin-5-one 07.1 Table 5 IC50 Cnpd Structure Nanme LACWS

(m19) A (B ) B < 10 Ha NH )-Z=Am no- 7-1 2-(%- am no-[6-
et hoxy- pyr agi C wyl-7,8t=1.69 B O
N, CH3 il 3Y H't:d]ig-S-one a CH3 0O
NH ) - 2- Am ng 5{8%4259" }phenyl]-4 t
=2.14 aj € £ '
yrido[ 4, 3-dl 2t hoxy 242 H N
| azol -4-y!)- 3- di hydrlo-6H-| z =
412.0

(R)-2-Amino-7-[2-(5-amino-6-

"25 4 methoxy-pyrazin-2-yl)-4-ethoxy- [Rt=1.79 B
phenyl]-4-methyl-7,8-dikydro- z=422.1
bH-pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-{4-cthoxy-2-(6-

255 methoxy-pyridin-2-yl)-phenyl]-4- Ri=2.29 B
methyl-7,8-dihydro-6H- 7=406.1
oyrido{4,3-dJpyrimidin-5-one
(R)-2-Amino-7-{4-sthoxy-2-(6-

256 methoxy-pyrazin-2-vi)-phenyl]-4-Ri=2.13 B
rethyl-7,8-dihydro-6H- m/z=407.1
pyrido[4,3-d]pyrimidin-5-one
(R})-2-amino-7-(2-

(cyciopentyloxy)-4- Rt =721

257 fluorophenyl}-4-mathyl-7,8- /7 = 3 57 B
dihydropyrido[4, 3-d)pyrimidin-
F(BH}-one

CH, Chiral
N”y" “NH
PP (R)-2-amino-7-(2-

258 H,N™ "N (cyclopentyloxy)phenyl)-4- Rt =2.03 B
methyl-7,8-dihydropyrido[4,3- m/z =339
d]pyrimidin-5(6H)-one

Hy, O Chiral
JNL ST UNH (R)-2-amino-7-(4-fluoro-2-

250 H,N N* isopropoxyphenyl}-4-methyl- [Rt=1.87 B

7.8-dihydropyrido[4,3- m/z = 331
i F d)pyrimidin-5(6H)-one
H,C” “CH,
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H OO NT i

0.CH3 yrido[4, 3-d]pyriinidin-5-one S CH3 NH

) - 2- Ami no- 7-[ 246- net hoxy-5 243 H2N N et hyl anti no- pyrazin-2-y1} t 1.40 B
"o N~ 1 henylJ -nethyl-7,8-dihydro- z = 392. 1 HH3GG
-pyrido[4,3-d]pyrimdlin-5-one 3 CHg N NH }2-Am no-7-[4-fl uoro-246-
et hoxy- 5- net hyl em no-pyrazin 244 HEN G N -yl )-phenyt|-4-methyl-7,8- t=1.49 B
HaC 1 F ihydro-6H PYrido[4,3- z = 410. 1 H3C, N N ]pyri m Cdi n-5-one CHH3 N
NH ) - 2- Am nor 7-1 5y met hoawy-&- (6 248t '
et hoxy- pyr azj n- 2-yf) - ph&ny lg4- R =1 B eth -|7, 8- di hlydr o- pH-
1z=393 H3C |1 idbo[ 4, oy & i dign- 5- ‘“ RLs o2 s
) - 2- Ani no- 7- Gegret hBdy-9~ (8- Oet h :?ﬁ,apheny ERAE 0. 6 H3N
O N { CN3 8-{di hydf o- Gt Pyr'Id0tH#, 3- ni gy py, erd?h pgne CH3 0N NH
eth | am no- 6 net ho 247 NA N yrazi ns@ﬂy e pheny hyI t Fl, C~
S 8-di hydro-pH-pyrido[4,3- n/z = 406. ] CNN]pyrrrudl -5-one cM O
CH, Chirs
=7 "NH (R)-2-amino-7-{{R)-2-(6-
1 H,N’L N pnethoxypyridin-2-yl)-4- Rt =231
O N methylphepylH-methy!—?,8- 7= 376.2
RS, CH, dihydropyrido[4,3-d]pyrimidin- fn/ .
# 5(6H)-one
CH, O Chirel
(R)-2-amino-7-((R}-5-fluoro-2-
frﬁ-methoxypyrazin-z- Et; 2.20
262 lphenyl}-4-methyl-7,8- in, MH+=
' dihydropyridofd, 3-d]pyrimidin- Psl.l
5(6H)-one
(R}-2-amino-7-{{R}-2-(6- .
methoxypyrazin-2-yl)-4- Rt=2.11
263 methylphenyl)-4-methyl-7,8- /2 = '377 5
Eihydropyrido[4,3-d]pyrimidin- '
(6H)-one
Chiral
(R)-2-amino-7-{2-((R)-5-
amino-6-(2,2,2-
264 irifluoroethoxy)pyrazin-2-yl}-4- “ﬁr 1.79
fluorophenyl}-4-methyl-7,8- Z=463.9
dihydropyrido[d, 3-d}pyrimidin-
5(6H)-one
{R)-2-amino-7-({R)-5-fluoro-2-
(2-methoxythiazol-4- . t=2.18
265 y)pheny)d-methyl-7,8- I~ 200
dihydropyrido{4, 3-d]pyrimidin- '
5(6H)-one
Chiral
R}-2-amino-7-{{R}-2-(5-
mino-8-methoxypyrazin-2-yl}- Rt =173
266 5-fluorophenyl)-4-methyl-7,8- mfz='3961
ihydropyrido[4,3-d]pyrimidin- )
{6H)-one
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N NH)-2-Am no-7-[2-(5- 'j 1, N dinethylamo-6-netboxy 2 B 248 HxN o
yrazi n-2-yl)-4-fluoro-phenyl]-4- =1.77 H3C X~ F ethyl-7,8-di hydro-6H
z=424.1 N N yrido(4,3-d]pyrimdin-5-one CHL CH3 0 -2-Am ne-7-(S-brona-2-

249 | NH oH ethoxy-pyridin-4-yl)-4-nmethyl- = 1.76 B H3N N
8- di hydro-6H pyrido[4,3- z- 364 |]pyrimdin-5-one Br H3 0 N NH CH3
)-2-Am no-7- (616" - di net hoxy 250 HNN\ O [2 31bi pyridinyl-4"-yl)-4-nmethyl -
t=1.98 B O NI ! {ic‘; jprlmdl -5-ong CH3 O
N NH )-2- Am no- 7- ,)_4_
et hoxy- pyri di ng2- y 7Bet F229 8-|di gydr o- 6H
m 392 H3C vylrido[ -2 f B82igt hoxyl 2- (6- O
et boxy- pyri dji n- 2-
8- di hydr0_6|- l’\\l}“l n\lrlmrhn l-'\ an =105 (‘H, Ol N NH
)-2-Am'no-7-[2(5 t) -ethoxy- -1.91 B
H2CvO N/ henyl ] - '{g 150 %
H.pyri do[ 4, 3- dkpy H2N ~ n@w:phéuy Pt Agh m,gjgz_gz-(ﬁ- afii no- 6
H, ihydropyridof4, 3—d]pyr|rn1dln-
(6H}-one
Chiral
(R)-2-amino-7-(2-
{cyclopentyloxy)-4- _ .
269 ﬂuoro;?heni{tl)-?.a- ﬁ;jig’m B
F dihydropyridol4,3-d]pyrimidin-
5{6H}-one
) Chiral
N7 “NH {R)-2-amino-7-(2-((R)-5-
2 , rifluocroetho razin-2- =1.
270 1 PS50 N 1)phenyi)—7f(8y-)py miz=4319 | A
F I P ihydropyridof4,3-dipyrimidin-
HN™ N 5(6H)-one
ChRl L R)-2-amino-7-(2-(R)-5-
mino-6-{2,2,2-

271 riflucroethoxy)pyrazin-2- Rt =1.67 B
{)phenyl)-4-methyl-7.8- m/z = 4459
ihydropyrido{4,3-dlpyrimidin-

(6H)-one
Chiral FR)-Z-amino-?-(z-((R)—S—
N NH mino-6-(2,2,2- .
272 };‘:NFLN’ rifuoroethoxy)pyrazin-2-yl}-4- Rt = 1,79 A
Y ON fluorophenyl)-7,8- * m/z = 449.9
F I s F dihydropyrido]4,3-d]pyrimidin-
HN" N 5(6H}-one
CH, Chiral
K NH
N ‘ Oueyy (R)-2-amino-7-((S}-2-(5-amino-
? B-methoxypyrazin-2-y4- o s
273 NS F Auoro-5-methoxyphenyl)-4- Ln/ il | B
AN P methyl-7,8-dihydropyridof4,3- e
Hac,o F]pyrimidin-5(6H)-one '
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254 H2NN et hoxy-pyrazin-2-yl)-4-etltoxy- Y-1.79 B O N1
henyl ] -4-nmethyl -7, 8-di hydro zr422.1 H, C O CHx

H pyrido[ 4, 3-d] pyruni di n-5-one HZN 1IN CHx O NI

NH R

-2- Ami no- 7- [ 4ct hoxy-2-(6 255 H N ' N et hoxy-pyridin-2-yl)-phenyl]-4 1=2.29 2
| ethyl-7,8-di hydro-6H z-406.1 B H3C'O N O CH, yrido[4, 3-d] pyrvni di n-5-one

Hx O I'l'l N NH )-2-Anm no-7-[4-ethoxy-2-(6- ethoxy-pyrazin-2-yl)-phenyl
Rt--2.1 3 256 HxN[NO Ng% ¢yl -7, 8- @hydro-6H 2-407.1 B HxC O F:H
3yrido[ 4, 3-d] pyri mdi =5 0jfac CHx 0 Clirez-dhiNH7{®)-4-Bucagv6-njo- 7- (2-{ H NN
(cydopent yl oky)qé4 2B Eropl ) - 4 ;mh%zmanmymzm ol F
i hydr opyri doj 4278- d] pyr i =357 Sl)shdnylbhreneirdd fEnt rigy N NH B
(R) - 2- am no- 'ﬁ-(Z- 258 H 1 cycl ope ?’#@W}’ﬁﬁéﬁwfjm@& .03 B /
et hyl - 7, 8- di hydr opyri do[ 4, 3- z-339 | pyH8He88 n-5(6H)-one | Hx 0 chrw 3
R) - 2- ammo- 7- (4-f1 lioro- 2%°259 HPNN i sopiopoyphenyl ) - 4- l-_t1 B7 B
, 8-di hydr opyti do[ 4, 3- B3B1 F d] 581 i dl n- 5(6H) - one ngCHx-lDGCHq
N NH (R) - 2- api no- Y4( R)}- Q 2- H )—Nﬂfﬁﬂ?-&(ﬁ@@rﬁe&ypyri din- p- =
0 N I ()phenyl :}-4+ rréi"ﬁ“w m; M imethozy-2-{(S)-6- R=2.30
75 P athoxypyridin-2-yl)phenyl}-4- /z=d10.1 B
ethyl-7,8-dihydropyridol4, 3-
Tpyrimidin-5(6H)-one
H,c'o
H, Chirsl
l T R)-2-aming-7-({R}-4-fluoro-5-
0. ethoxy-2-(2-methoxythiazol- [,
26 | NN o yphenyl)4-methyl-7,8- [ 2o | B
HE T ) F dihydropyrido(4, 3-d]pyrimidin- '
s (6H)-one '
CH, O Ghiral
Ny R)-2-amino-?-((_S}-Z-(S-aminow
" z&’L‘*N Osgh, -methoxypyrazin-2-yl)-4- N
277 sopropoxy-S-meathoxyphenyl)- Rt=1.87, B
yos i -methyl-7,8- - o m/z=466.2
H,N/H‘N G CH, ihydropyrido[4, 3-d]pyrimidin-
L0 (BH}one
| He
CH, O Chiral
)'L T W™ o (R)-2-amino-7-((S)-4~
HN" "N CHy sopropoxy-8-methoxy-2-(6-
278 e o ethoxypyrazin-2-yhphenyl)- R1=2.19 B
1 2N PN methyl-7,8- w/2=451.1
[°ome ihydropyrido}4,3-dipyrimidin-
H,G” (BH)-one
R}-2-aminc-7-(4-isopropoxy-
-methaxy-2-((8)-6- Ri=0.37
279 methoxypyrdin-2-yl)phenyl)-4- m!z=;4501 B
athyl-7 8-dihydropyrido[4,3- ’
ipyrimidin-5(6H)-one
Gtirul_
R)-2-amino-7-{(R)-4-
isopropoxy-5-methoxy-2-(2- &u_;z 16
280 ethoxythiazol-4-yhphenyl)-4- Z—_'l456,1 A
ethyl-7 &-dibydropyridojd,a- /7436
Tpyrimidin-5(6H}-one
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Hc' | | hydr opyri do[ 4, 3-dj pyrimdin- 380.1 (8H)-one
R) - 2-am no- 7- (( R} 246- H=NN et hoxypyridin-2-yl)-4- t-2.31 261 NCO CH

et hyl phenyl ) -4-nethyl -78- z= 376.2 13 , di hydropyrido[ 4, 3-dj pyri m dl n-
(6H) -one OH3 0 G ls R)-2-am no-7-((R)-5-fluoro-2- NH 6-net hoxypyrazin-2-

cH3 crsm NH

t=2,20 262 H;N N |)phenyl)-4-nmethyl-7,B- mn, MH#= B H3C o N~
|hydropyr|do[4 3- dj pyrimdin- 381.1 . 5(6H)-one N CHa O cnm N\ NH
R} 2ami no- 7- ([[R) - 2F(6- HaNON et hoXypyTazin- 2=yt j=4-1 30 N
net hyl phenyl ) - 4- ngt hyl m Mz 37172 ﬁlzé':‘m bfl?’&” opyrji do[ 4, 3r dj pyﬁjm' di n-
z 3 (6H-onp H, C% (5,3,2 2- R) - 5- |- _mlnd-6-(2,2,2 264
HNNNif |luasoeth y) P < 2°Y1) - emoxmr? Bypheng) & -2 | B |
uor ophenyl ) - g met h yl - flz 463 H nidthy N, 8-difrghirapgdol i | 51’23 (ﬁ'_ﬂ)yrl m ¢in- '
(6H-one CH3 0 N NH R) 2 am no ( ( Rdimgdrfitiodt6bl-2re 2- net|hoxyt hipzol -4 265
H2N "N F |) phenyl ) - 4- ne'tmyl - t =2.18 B N (6H)- pyridd[4, 3-d]pyrimidi n-
= L [ 1] Chiral
z=386.1 HaGCO0 5 | (6H)\=0 e R)-2-2mino-7-((S)4,5-
'1 o imethoxy-2-(6-
HN GH, :
282 1 ethoxypyrazin-2-yl)phenyl)- Rt=1.94 B
q 0 -methyl-7,8- m/z = 423.]
2N CH, thydropyrido[4,3-d]pyrimidin-
. 5{(6H)-one
"9 et (R)-2-aminc-7-(2-bromo-4,5-
283 N, dimethoxyphenyl)-4-methyl- [Rt=1.90 A
H2N O-gh, 7,8-dihydropyrido[4,3- m/z = 395.1
CH= d)pyrimidin-5(6H}-one
o LR)-2-amino-7-((R)4,5-
dimethoxy-2-(2- Rt = 1.969
284 mathoxythiazol-4-yi)phenyl)-4- mz —us1l B
methyl-7,8-dihydropyridol4,3- ’
d]pyrimidin-5(6H)-one
Chiral
(R)-2-amino-7-({R)-2-(5-
amino-B-ethoxypyrazin-2-yl)- Rt = 1.45
283 4,5-dimethoxyphenyl)-4- /2 = 4 21 A
: methyl-7,8-dihydropyrido[4,3- '
d]pyrimidin-5(6H}-one
= R)-2-amino-7-(2-bromo-4-
286 ethoxyphenyl)-4-methyl-7,8- [Rt=2.13 A
dittydropyrido[4, 3-d]pyrimidin- m/z=377.0
0"™CH, 5{6H)-one
(R)-2-amino-7-{(S)-4-fluoro-2-
{B-hydroxypynidin-2-yi)phenyl}- Rt = 1.382
287 4-methyl-7,8- km;ml B
dihydropyrido[4, 3-d]pyrimidin- )
5(6H)-one
Chiral
{R)-2-amino-7-((R}-4-fluoro-2-
ﬁﬁ—hydmxypyrazin-z— Rt=135
288 Nphenyl}-4-methyl-7,8- /7 = 3 67.1 B
dihydropyrido[4,3-d]pyrimidin- ’
5(6H)-one
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Ha 0 an,| R)-2-amno-7-((R)-2-(5- N NH F 3m na- 6- net hoxypyrazin-2-yl)- =
1.73 266 H2ZN N 5-fl uorophenyl)-4-nethyl-7,8- z=396.1 B H3c-O N.

| hydr opyrido[4, 3-d]pyrimdin HN'N (6H)-one x -107 CH3 O

(R -2-amno-7-((R)-2-(2- NH net hoxyt hi azol-4-yl)-4- _ 267 H NN

met hyl phenyl )-4-nmethyl-7,8- 2.29 Btnl 2 NI H3

i hydropyrido[4, 3-d)pyrimdin- z=382.1 H3C0 9 ($H)-one prod

R)-2-amno-7- ((R)F 2- (5- Hcg: N6 NH mi noj 6- met hoxypyrazin-2-yl)- 268 HZN N
- et hyl pheny| ) ~1-nmet hyli: 71 8- 1.80 B I'g@ﬂﬁ@o -2-{(Zpemd-4,6H,| i h 5(6H) -oné o
CNrel NH R)-PR-xgi no- 7-( A 269 ticcya(o pbﬁw ethyl-28-4Ri3.30 2619
uorophenyl )-7,8- B " | H)&f[; Belgyriniding /74836 H _6nel 0
Chiral N NH R)-2-9m no-7-s( S RS\-OB:H EN | rifiuorogthoxy)pyrazin-2-
t=1.68 A oN—OSpheryH 7&_{3 oz=—431. 9—t—IF—ihyarepyi-def-4—3—e-pyF--di n-
N 5(6H) - one 3 ,

N X NH (R)-2-amino-7-({R)-4-fluora-2-

| (2-hydroxythiazol-4-yl)phenyl)-|,. _ 1.89

290 H,N™ "N 4-methyl-7,8- m}z=.37'?2 A
' N dihydropyrido[4, 3-d]pyrirmidin- '
HO~¢ | F I5(6H)-one
S

Using the procedure described in Example 10, certain compounds in Tables 1-5
were shown to have HSP90 inhibitory activity at an ICsq of less than 25 uM. Some of the
compounds have an ICsq of less than about 10 pM.

EXAMPLE 10

5 HSP99 INHIBITOR BINDING POTENCY: TRF BINDING ASSAY

In this example, the binding potency of HSP90 inhibitors as measured by a TRF
binding assay is described,

TRF competition binding assays were performed to determine the binding potency
(ICsq values) of HSP90 inhibitors. Purified His-tagged N-terminal ATP binding domain
10 (amino acid residues 9-236) of HSP90o. (HSP90o GenelD: 3320; mRNA Sequence
NM_005348) was incubated for two hours at room temperature in binding buffer (50 mM
HEPES, 6 mM MgCl,, 20 mM KCl and 0.1% BSA) with biotinylated radicicol and
progressively higher concentrations of the competing compounds. A fraction of the mixture
~ was transferred to capture plates (coated with streptavidin) and incubated for one hour at
15  room temperature. After washing with DELFIA wash buffer, europium-labeled anti-his
antibody was added and incubated for two hours at room temperature, followed by washing
with DELFIA buffer. DELFIA enhancement solution was then added. After gentle shaking

for 10 minutes, the plates were read in VICTOR for europium counts.

Note: ICsq values can also be determined using published methods in the following

20  references:

1. Carreras, C. W, A. Schirmer, et al. (2003). "Filter binding assay for the
geldanamycin-heat shock protein 90 interaction.”" Anal Biochem 317(1): 40-6;
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H3 0 Chiral R -2-amno-7-(2-{(R)-5- NH mno-6-(2,2,2 271 PN. N

ri Muor oet hoxy) pyrazin-2- t=1.67 B o~ N 1 Ophenyl)-4-nmethyl-7,8- z-445,9 p
.. i hydropyrido[4, 3-d] pynmidin- H N N (6H)-one o Chiral

R) - 2mi nd-am no-7-(2-((R)-5- NH -6-(2,2,2 272 NF ni 1m noet hoxy) pyrazin-2-yp
a- t=1,79 A o~; | F uorophenyl)-7,8- z=449.9 F JL

i hydropyrido[4,3-d)pydmdin- HNti (6H-one CH3 Chimd NON I NH o.cH-~

R) - 2- 7- 2- t
uz)r 0- gmmr;;) hoxi/é%)enyl &ham@qehs e Q@U%P‘Wév@hﬁnﬁgé%ofﬂ ﬂu@escehcgﬁglgri gm_’l Hc o

i pyri mi di n-2sg Hyr-thaoleculaachapero H&B%/O ‘N Riorzp] 6R)eem9é)n3ﬁé-87,4r(d5) 4-f1 uoro- 5-
H 14 N CH, ethoxy-2-(6-nethoxypyrazin- R-2.06 274 F -yi)phenyl)-4-net hyk7, 8-
B N i hydropyri do[ 4, Zhoy,pis$. rH&hi.ctalZZﬂDﬂl "A tithe-Bes6lMpd OuaeschiRe@esBhanceh| r ef N

N hoxyoy e sanEh ubasirEELRTS b abla burfgle pERR esdrableaoininPe Ay fors.

j pynm disn- Jebttshodk@otetd®0nhibitors." Anal Biochem 331(2): 349-57.

While the preferred embodiment of the invention has been illustrated and described,
it will be appreciated that various changes can be made therein without departing from the

spirit and scope of the invention.
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NH (R)-2-amno-7-((S)-4,5- NN ~N 1 o'cH, inethoxy-2-(6- = 2.12 281
et hoxypyri di n-2-yl ) phenyl )-4- Sz=4221 B ! ,N 4H
et hyl -7, 8-di hydropyrido[ 4, 3- Jpyrimdin-56H-one HCDH DLhIMNH
R) - 2-am no-7-((5)-4,5- imethoxy-2-(6- WNN CH, 282
et hoxypyrazi n-2-yl)phenyl)- t=1.94 B N D -nethyl-7,8- z=423.1 N CH,
ihydropyrido[4 3-d]pyrimdin HCO 5(6H)-one OH 0 qgIMR)-2-amn

7- (2- br omo-Z, Necit¥rd\H iiES FOXMBNBOM l)mféim l@ﬁh&nﬁﬁpuﬂoﬁ i9&hdold N)?Q‘dn
78 di hydr opyr f de§ 4184 th =395.1 A Br 1] py6m di n-5(6H) - one s
R)-2-amno-7-((R)-4,5- - 1| NH O dI rrethoxy-2-(2'— t=1.969 284 H N N CH,
met hoxyt hi azodl- Bagqtglb Benyﬁh;tﬁeﬂg; AlteredcHsp@0n fupctipn in cancer: A unique therapeutxc
met hy[ - 7, 8-di hydpmx&rlmtrio[\fiml@ulap@mmzﬂmer@whps qoﬁﬁﬁ(ﬂhlﬁﬁhlgi%‘l-l) one H, Chk*

- 2-amno-7-{ Qs Tad B R et e e
CH44,5 di met hoX ridof 4, 3-
7452 1 H NXN %ﬁgﬁﬁ "r‘i‘“sC 5 tgrpodtic éo-‘%"’-l?-g’%ﬁﬁ [4
286 ! NH et hoxy hyI 7,B- t=2. 13 A H, N N

i hydr opyri do[ 2B, GadJZDMdifhﬁddWS #FBHhlD.S BefihEHinddéstfo} atiancetd@cdhetsh pirine-NH

(R) - 2am no- 7- ( ( Binkirf dnzymeq 72 ATPases. Annual Reports in Medicinal Chemistry 2003 38:
10 194-202.
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HN MI 6-hydroxypyHdl n-2-yl)phenyl)- = 1.382 287 ' | \ F nethyl-7, 8-
z=366.1 B ihydropyrldo[4, 3-dj pyrinmdin- N (6H)-one off H OCNral R)-2-am no
-7-((R) -4-flu o ro-2- - I NH N 6-hydroxypyin-2- t= 1.35 2%$$ HzN

'Y phenyl )-4-nethyl-7,8- B H F di hydropyrido[4, 3-d]pyrimdin- z=367.1 HoY -
5(6H)-one N - 118vEKd9s cl@ntdd)is2- am no-7-(2-bronmo-4, 5 289 1 1 NH o CH

i et hoxyphenyl)-4-nmethyl-7,8- t=2.20 A H N N "~

i hydropyrido[ 4, 3-d] pyrimdin- z-423.0 Br o"CH, 5(6H)-one CH3 O N NH

(R -2-am no-7-( (R -4-fluoro-2- - (2-hydraxythiazol- -yl)phenyl)- =1.89 290
HON. N 4- et hyl 27, 8- A s BBSiT o nd REmpBIC Y opyri doi 4, 3-d] pyrimdin HO
(6H)-one 5 Using the procedure descridhed in(i;F’xarrpI e 10, certain conpounds
in Tables 1-5 were shown to have HSP tory activity at an |1 C50 of

|l ess than 25 .tM Sone of the conpounds haveljan | C50 of | ess than about 10
: TRHXBI NDI NG ASSAY In this
exanpl e, the binding potency of HIR90 i MBIt or SNiS neasured by a TRF

bi ndi ng assay is described. TRF cofipetiti gn bi ndilng assays were perfornmed to
determ ne the binding potency (I %0 val ugs) of P90 inhibitors. Purified

Hi s-tagged N-term nal ATP bi ndi i |g{ﬁi d residues 9-236) of
HSP90a ( HSP90a Genel D 3320;|E|zkl\|A Seql¥nce

5 e

or a stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof,

wherein
R® is selected from the group consisting of
(1)  hydrogen,
10 (2)  halogen,
(3)  hydroxyl,
{4) C-Cy alkoxy,

(5)  thiol,
(6)  C;-Cg alkylthiol,
15 (7)  substituted or unsubstituted C;-Cg alkyl,

(8)  amino or substituted amino,
)] substituted or unsubstituted aryl,
(10)  substituted or unsubstituted heteroaryl, and
(11} substituted or unsubstituted heterocyclyl;
20 R is selected from the group consisting of
(1)  hydrogen,
) substituted or unsubstituted C{-Cg alkyl,
(3)  substituted or unsubstituted C,-Cg alkenyl,
(4)  substituted or unsubstituted C,-Cg alkynyl,
25 (5)  substituted or unsubstituted C3-C7 cycloalkyl,
(6) substituted or unsubstituted Cs-C; cycloalkenyl,

€)) substituted or unsubstituted aryl,
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NM 005348) was incubated for two hours at roomtenperature in binding buffer
(50 MM HEPES, 6 nM Mgd 2, 20 M KGO and 0.1 % BSA) with biotinylated
radi ci col and progressively higher concentrations of the conpeting
conpounds. A fraction of the mxture was transferred to capture plates

(coated with streptayyi nubiiduted otbasubgithted hetegabduandat 15 room
tenperature. After washing with DELFI A wash buffer, europiuml abel ed
anti-his antibody wd% addabstigpiad prhenmhstideted Seteragyclburs at room

tenperature, folgb i i . FlA buffer. DELFI A enhancenent
8T 1 Bonblob e

solution was then a aking for 10 m nutes, the plates
were read in VICTOR f(py eusubstituted ooursubstithied €,-CLoeloafityles can al so be
determ ned using published nethods in the followng 20 references: 1.
Carrera§, C. W, A $hir rebstiteted af unsiB@06kd C5F0] ¢yetoabiiengll,ng assay for the
gel dananyci n- heat shock protein 90 interaction."” Anal Bi ochem 317(1): 40-6;
-111 2. Kim J., S. K&t s substitefed of poohstitutedamydl opment of a fl uorescence
pol ari zati on assay f t he l.ecul ar erone HSR90.." J Bionobl Screen
9(5): 375-81; and 3. ( ou,Suk’/%H,%u .OT—B'PFPBP%}[%B%F?'%W)@&A ti me-resol ved

fluorescence resonangs) engpgdituted 8PahBbstaggdetdbeyaissandand a surface
pl asnon resonance- based bi ndi ng assay for 5 hqpt shock protein 90

i nhi bitors." AnarittBthe prensaBal(ehen B9 agimo, Wrsinl R is het pheayle Aradicyl-ohbndi 4rent  of
the inventign has been jll.ustrated and described, it wll be appreciated
t hat véﬁi 0 g“’éﬁﬁ’i‘ﬁ ’%ra%kﬁlg'phlﬁﬁg'ther ein without departing fromthe spirit
and scope of the invention. Documents Cited 10 The follow ng publications
were referred téin theompamdiaf (. wherein® isikysdregen. Bagatel | R
Paine-Murrieta G et al (2003) Hornone-refractory breast cancer remnains
sensitive to thé.anti4 gempoundtafiGlaipn bfwhnsein RS o€k Cgratkydionhdo Girb§ dikylor s.
Cin Cancer Res, 9, 4961-71. 2. Smth V, Hobbs S, Court W et al (2002)

ErbB2 over expresgsi on A Bo@Poadfi@finf &NeiR%ein 18 i¢Rkihyl.i ne confers sensitivity
to the HSP90 ,inhibitor gel dananycin. Anticancer Rés, 22, 1993-9. 3. Soffit

DB Zheng F F\ {r obny aler M flordl ‘éﬁg’%ﬂ xdid T YVRO1 erdidry]

denet hoxygel danarmycin ces hela Ion o ogen-receptor and HER-

2/ neu d inhibits the grow f.prostate .cancer . xenpgrafts. Clin ncer

Res. 813086, 20 (o3, 4 SHBYBAS SR I hTen R0 iyl ot eh ol B ags

The Hsp90 ighBAYI $Ridy] 98 _Bi%?}fE:&ﬂlzﬁ@l,%ddlyl?ihYaz%P}m,?dnH'tﬁi%ﬁleCr'Ab| - expressi ng
c '¢C

| eukem a cell's t'd cyt’ot oxi enot her apy. " Leukém a, 15,71537-43
7. A compound of Claim 1, wherein R is selected from the group consisting of

substituted phenyl, substituted pyridyl, substituted pyrimidinyl, substituted pyrazinyl,
substituted indolyl, substituted thiazolyl, and substituted thienyl.

20 8. A compound of Claim 7, wherein said phenyl, pyridyl, pyrimidinyl,
pyrazinyl, indolyl, thiazolyl, and thienyl is substituted with substituted or unsubstituted aryl
or substituted or unsubstituted heteroaryl.

9. A compound of Claim 7, wherein said phenyl, pyridyl, pyrimidinyl,
pyrazinyl, indolyl, thiazolyl, and thienyl is substituted with halo.

25 10. A compound of Claim 9, wherein said halo is fluoro.

11. A compound of Claim 1, wherein R is selected from the group consisting of

hydrogen, unsubstituted alkyl, and substituted alkyl.

12. A compound of Claim 11, wherein R is selected from the group consisting of

hydrogen, benzyl, 1-(4-methoxyphenyl)ethyl, methyl, 3-aminopropyl, and 2-methyl-2-
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5. Burger AM Fiebig HH, Stinson S F, et al (2004) 17-(Allylam no)-17- 25
denet hoxygel dananmycin activity in human nel anoma nodel s. Anticancer Drugs,
15, 377-87. 6. Nakatani H, Kobayashi M Jin T, et al (2005) ST1571 (divec)
inhibits the interaction between c-KIT and heat shock protein 90 of the
gastroi nt esddrp@dlingpfopiprl tunor cell line, G ST-TI. Cancer Sci, 96, 116-9.
30 7. Funb G Akin C, Metcalfe DD, et al (2004) 17-Alylam no-17-

deret hoxygel danggyci i\ {hpMPof(Faifif T RALiAY Rrinllad@yn- r egul ating mut at ed,
. mavi

constitutively activated KIT protein in human mast cells. Bl ood, 103,
1078-84. 8. Ceorge P, Bali P, Annavargpa S, efy al (2005) Conbination of the
hi st one deacetyl ase inhibitor LBH589 and the|lhsp90 inhibitor 17-AAG i s

hi ghly active 35 against human CM.-BC{cells gnd AM__cells with activating

nutation of FLT-3. Blood, 105, 1768- -1 Ceefge P, Bali P, Cohen P,
et al (2004) Cotreatment with 17-aN’yl ami¥6- dend¥hoxygel danamycin and FLT-3
ki nase inhibitor PKC412 is highly fective i hst human acute nyel ogenous
| eukema cells with mutant FLT-3. ncer 64, 3645-52. 5 10. Hei deman

DA, Snijders PJ, Bloenena E, ﬂ/q\l‘ er pMeuwi ssen SG
Gerritsen WR, Craanen ME (2001'YAbsen of tpr-met aRJI expressi on of c-met
in human gastric nmucosa and carci nong, F]][Eat hol . 194(4):428-35 11. Nguyen D
M Lorang D, Chen G A, et al (2001) Enha &enent of paclitaxel - nedi ated
cytotoxkcity invyHéRgn RAREGInd Rl drSpleviokdlydefinddfst fn@@d dpnanycin: in vitro
10 and in vivo analysis. AnnThorac Surg, 72, 371-8; discussion 378-9. 12.
Yin X, Zhang H, {RBurr l~14; . ivity of a novel dineric
heat shock protlgi n g\\gﬁl’rﬁ%?@}jtogFlégg?ﬁas‘?ﬁ)%}ggﬁhgﬂ?)'neck squanous cel |
carcinoma in vitro and in vivo. din Cancer Res, 11, 3889-96. 13. Yang J,
Yang J M lannone M et a] (2001) Disruption of the EF-2 kinase/Hsp90 15
protein conplex: a possible nechaR®dmto @nhibit glioblastoma by

gel danamycin, Cancer Res, 61, 4010-6. 1 Chung YL, Troy H, Banerji U,
Jackson LE, Walton M, Stubbs M iffi udson | F, Leach MO, Wbrkman
P, Ronen SM Magnetic resonanc ~phar macodynam ¢ mar kers of
the heat shock protein 90 inhi ino, 17 20

dernet hoxygel dananmycin (17AAG ijn hurman col on |cancer nodels. J Nat Cancer

I nst. 2003 Nov 5;95(21):1624- 15, Yeh \W)ng M5 Lobo M Hyun
WC, Duh QY, dark OH Th|2|2 at N TOT
Y- [2n
Y
an
10 or a stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof,
wherein
nisOorl,

wherein R? is selected from the group consisting of
(1)  hydrogen,
15 (2)  halogen,
(3)  hydroxyl,
4 C-Cg alkoxy,

(5) thiol,
{6)  C;-Cq alkylthiol,
20 (7)  substituted or unsubstituted C-Cgq alkyl,
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shock protein 90-bindi ng gel dananycin inhibits cancer cell proliferation,
down- regul ates oncoproteins, and inhibits epidermal growth factor-induced
invasion in 25 thyroid cancer cell lines. J din Endocrinol Metab. 2003
Jul ; 88(7):3346-53. 16. Mtsiades CS, Mtsiades NS, McMillan CJ, Poul aki V,

Kung AL, Davies FE, (8prgamife oAb¥auRe aMingohr i ngarpure R Minshi NC,
Ri chardson PG Hi deshima T, Chauhan D, Gu X, Bailey C, Joseph M Liberman

TA, Rosen NS, Andersd® KCsubstitutpdpeunspubstieted eiyly of heat shock protein-90
i nhibition. Blood 20 Feb 1,107(3):1092;100. 17. .Isaacs JS, Jung YJ,
M maugh EG Marti negpo,&, ﬂﬁli?s%l%ftf’%‘)’i:“ésﬂ%% tP‘ih?]_tRﬁ%gé{fmdr egul ates a von Hi ppei
Li ndau-i ndependent hypoXi 3ubshifiued b @shiBsiingibd hetetorayl; degr adat i ve pat hway. J
Bi ol Chem 2002 Aug 16;277(33):29936-44 18. Bonvi ni P, Gastaldi T, Falini B,

Rosol enSA.  Nucl edsteds Riipselecipd fromi the gyompleonustig®fki nase (NPM ALK), a novel
Hsp90-client tyrosine kinase: down-regulation of NPM ALK expression and

: o By
tyrosi ne phosphoryl a }on ngﬁ(%) CD30(+) lynphoma <cells by the Hsp90

ant agoni st | 7-al Iyl amyo, Lib@@dsd Boxkasdt#apaytulk@ancer  Res, 2002 Mar 1;
62(5):1559-66 19. Georgakis GV, Li Y, Rassidalds , Martinez-Val dez H,

Medeiros LJ, Younes £8) 4Qubsiifutbd bt @ibubdtititedC,<fodtkengt,ot ei n 90 function by
17-allyl am no-17-denet hoxy- gel danamycin in Hodgkin's | ynphona cells

down-r egul at es Akt ki(4)ase subgiicypbdspirsuldtamted Coxig dkyyl,ul ar si gnal - regul at ed
ki nase, and induces cell cycle arrest and cell death. Cin. Cancer Res.
2006 Jafl 15;12(2): 584500 suhsgitged oNesskbstduted Gy, cyeloalkyl,Heat shock protein
90. Current Opinion in Onclology 2003 Jan 15:419-424, 21. Bagatell R,

Wi tesel | L. Altered{fsposubsiiteed shunsybstidpied £5-Cy eysloglkenylner apeuti ¢
opportunity. Mol ecul gr. Cancer, Therapeutiics 2004 3(8):1021-1030. 5 22.

Machaj ewsld T., Lin ZT)D SH@F‘F@F‘S%W.“ _tl,tutgégr,yl,z_ AKT ki nase and Hsp90

i nhi bitors as novel i - i |...Reports in Medicinal
Chem stry 2005 40: Z@g 2%‘5‘&%&3&@%&9@&%&%@& .a,nlaand Duhl D. Beyond
ki nases for anticancg9) di solsteutyd opursubsitutbd heterogyepzynes and ATPases.

Annual Reports in Medicinal Chem stry 2003 38: . 10 194-202 -114 \Wat |
claimeddis: 1. ACHEWIhGH I 1tKelS1Cor3y |2 epgh postipngndependently selected from cQ

and N, and Z is selected from CR® and N with the proviso that no more than 3 Y and Z
groups are N, and
wherein when n is 0, X is C or N, Y is at each position independently selected from
CQ', N, NQ?, 0, and S with the proviso that no more than 4 X and Y groups are N and NQ*
20 and no more than 1 Y groupis S or G;
wherein Q' is at each position independently selected from the group consisting of
(1)  hydrogen,
{2)  halogen,
(3)  substituted or unsubstituted C;-Cg alkyl,
25 (4)  substituted or unsubstituted C,-Cg4 alkenyl,
(%) substituted or unsubstituted C,-Cg alkynyl,
(6)  substituted or unsubstituted C4-Cq cycloalkyl,
(7)  substituted or unsubstituted Cs-C; cycloalkenyl,

(8) substituted or unsubstituted aryl,
30 (9)  substituted or unsubstituted heteroaryl,
(10)  substituted or unsubstituted heterocyclyl,
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NNR 1 HENNR 5 (I) or a stereoisoner, tautonmer, pharmaceutically
acceptable salt, or prodrug thereof, wherein Ra is selected fromthe group
consisting of (1) hydrogen, 10 (2) hal ogen, (3) hydroxyl, (4) C-C6

al koxy, (5) thiol, (6) CL-C6 alkylthiol, 15 (7) substituted or

unsubstituted C, - C6(BHKYlsubstihiipd afirzabfitutsd Bsidd, ut ed am no, (9) substituted
or unsubstituted aryl, (10) substituted or unsubstituted heteroaryl, and
(11) substituted or @hBubsPRi @t eR'heterocyclyl; 20 Ris selected fromthe

group consi sting of hy n, gt U tit 1- C6
alkyl, (3) substi LB or%‘g’gﬁbsﬂé’ﬁt'ﬂ%@{@’gﬂ?ﬁﬁyr?&%f’réﬁ%ﬁ&Erted or
unsubstituted C2-C6 al4ynybC(GRY MFEWEHRE WreN(@hsosybstituted C3-C7

cycl oal kyl, (6) subgtlik)t ut ed(ojri{ uns(ubstl tuted Cgpjg? cycl oal kenyl , (7)
substitdted or unsub§ttut€dN,ang|, -115 (8) substituted or unsubstituted
heteroaryl, and (9) E bstituted or unsubstituted heterocyclyl; Rbis

sel ected fromthe gr(g(g consi“sting of (1) substituted or unsubstituted C3-C7

cycloal kyl, 5 (hef#p8f i Mtcach pisitiiSiaRsiehlisiigdeleeted frony ﬂieo%b@ﬁaﬁlsi,sting &

substituted or unsubstituted aryl, (4) substituted or unsubstituted
heteroaryl, and (5) (Bubsthydwogend or unsubstituted heterocyclyl; and with the

proviso that when Ra s a0 LESARnlfulfl, Risllgy, 42l kol -prenyt - 4-

10 (4) substituted or unsubstituted C,-Cg alkenyl,
(5) substituted or unsubstituted C,-Cg alkynyl,
(6)  substituted or unsubstituted C4-C4 cycloalkyl,
(7)  substituted or unsubstituted C5-C5 cycloalkenyl,
(8)  substituted or unsubstituted aryl,

15 9 substituted or unsubstituted heteroaryl, and
{10)  substituted or unsubstituted heterocyclyl;

wherein R? is selected from the group consisting of

(1)  hydrogen,
(2)  halogen,

20 (3)  substituted or unsubstituted C;-C; alkyl, and
(4) —~OR’ -SR® or-NHR’

wherein R is at each position independently selected from the group consisting of

(1)  hydrogen,
(2)  substituted or unsubstituted C-Cg alkyl,

25 (3) substituted or unsubstituted C,-Cg alkenyl,
(4 substituted or unsubstituted C,-Cg4 alkynyl,
(5) substituted or unsubstituted C3-C; cycloalkyl,
(6)  substituted or unsubstituted C5-C; cycloalkenyl,
(7)  substituted or unsubstituted aryl,

30 ®) substituted or unsubstituted heteroaryl, and
(9)  substituted or unsubstituted heterocyclyl,
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10 al koxy-phenyl, or 4-hal o-phenyl. 2. A conpound of Claim1, wherein Ra is
hydr ogen. 3. A conpound of Claim1l, wherein Rais Cl-C6 al kyl or halo Cl-C6
al kyl. 4. A conmpound of Claim3, wherein Ra is nethyl. 5. A conpound of
Claim1, wherein Rb is aryl or heteroaryl. 15 6. A conpound of Caimb5,
wherein Rb is sedxiécmeqbrdmmhwl\thfRU}s atris ithdnl X,0Y Of, anf metogdtherdoriot Ydrm a

pyri m di nyl yrazjnyl . indol I azol yl, ~and thi enyI 7. A conpound of
Claimi1l, Vw@pgylnfﬂyyfghg@l,&g BXY‘P H‘Pé‘afgha!ﬁl Bhryhgio8Pi ng of substi t ut ed
phenyl, substituted pyridyl, substituted pyrimdinyl, substituted pyrazinyl,
substituted inddbyl, fgmmunﬁltta“dll@m Y wheteln Rhig hydigent ut ed thi enyl. 20 8. A
conpound of Claim?7, wherein said phenyl, pyridyl, pyrimdinyl, pyrazinyl,
i ndol yl, thiazollyl, awdompownlydf (lsins ibshiteirt RHiswibstingedst idsubsitutod Cy-Cq
unsubstltut ed aryl or substituted or unsubstituted heteroaryl. 9. A
conpound ofaliglai m 7, wherein said phenyl, pyridyl, pyrimdinyl, pyrazinyl,
I ndolyl, thiazolyl, and thienyl is substituted with halo. 25 10. A conpound
of Caim9, wheridin sficompaim ofClhinu06 oherbiln RAs@wtipdund of G aim 1, wherein
Ris selected fromthe group consisting of hydrogen, unsubstituted al kyl,

and substituted @ kylA cddpovhdIIQN t4, Q'ﬁhe%ﬁ‘bﬁé 34¢! vhet pieickeld Froneinect ed
fromthe group consisting of hydrogen benzyl, 1-(4-nmethoxyphenyl)ethyl,

met hyl , d3 {awumwmpyng oﬁnﬂtslgmtﬁdtdnyahs@stlmleﬁeary&oswsbtuﬂm&mrtmpybsnmtq@ A

R N A 5
wherein R heeroin bR oZbru it el bt Yol L ompound
of d ahiy 1 c%l aﬁ@l,fa% mﬁs?u{téd 3r un@gbs%tu%d (E\SI_&I? cyc%zﬁteny? LY

19. A compound of Claim 18, wherein said aryl, heterocyclyl, heteroaryl, C3-C+
cycloalkyl, and C5-C5 cycloalkenyl is selected from the group consisting of phenyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolyl, imidazolyl, triazolyl, indolyl, oxadiazole,
thiadiazole, furanyl, quinolinyl, isoquinolinyl, isoxazolyl, oxazolyl, thiazolyl, morpholino,

15  piperidinyl, pyrrolidinyl, thienyl, cyclohexyl, cyclopentyl, cyclohexenyl, and cyclopentenyl.

20. A compound of Claim 19, wherein one of Q' or Q? is selected from the
group consisting of (2-hydroxy-ethylamino)-pyrazin-2-yl, 1H-pyrazol-4-yl, 1-methyl-1H-
pyrazol-4-yl, 1-methyl-1H-pyrazol-4-yl, 2-{5-methyl-pyridin-2-yl)-phenyl, 2,3-difluoro-
phenyl, 2,3-dimethoxy-phenyl, 2,4-difluoro-phenyl, 2,4-dimethoxy-phenyl, 2,4-dimethoxy-

20 pyrimidin-5-y], 2,5-difluoro-phenyl, 2,6-difluoro-phenyl, 2,6-dimethyl-pyridin-3-yl, 2-
acetamidophenyl, 2-aminocarbonylphenyl, 2-amino-pyrimidin-5-yl, 2-chloro-4-methoxy-
pyrimidin-5-yl, 2-chloro-3-flucro-pyridin-3-yl, 2-chloro-phenyl, 2-chloro-pyridin-3-yl, 2-
chloro-pyridin-4-yl, 2-difluoro-3-methoxyphenyl, 2-ethyl-phenyl, 2-ethoxy-thiazol-4-yl, 2-
fluoro-3-methoxy-phenyl, 2-fluoro-3-methylphenyl, 2-fluoro-4-methyl-phenyl, 2-fluoro-5-

25  methoxy-phenyl, 2-fluoro-5-methylphenyl, 2-fluorophenyl, 2-fluoro-pyridin-3-yl, 2-
hydroxymethyl-3-methoxyphenyl, 2-hydroxymethylphenyl, 2-isoquinolin-4-yl, 2-methoxy-
5-trifluoromethyl-phenyl, 2-methoxy-phenyl, 2-methoxy-pyridin-3-yl, 2-methoxy-
pyrimidin-4-yl, 2-methoxy-thiazol-4-yl, 2-methyl-phenyl, 2-methyl-pyridin-3-yi, 2-0x0-1,2-
dihydro-pyridin-3-yl, 2-phenoxyphenyl, 2-pyridin-3-yl, 2-pyrimidin-5-yl, 2-

30  trifluoromethoxyphenyl, 2-trifluoromethoxy-phenyl, 3,4-dimethoxy-phenyl, 3,5-dimethyl-
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(1) 10 or a stereoisoner, tautonmer, pharnmaceutically acceptable salt, or
prodrug thereof, wherein nis 0 or 1, wherein Ra is selected fromthe group
consisting of (1) hydrogen, 15 (2) hal ogen, (3) hydroxyl, (4) d-C6

al koxy, (5) thiol, (6) Od-C6 alkylthiol, 20 (7) substituted or

unsubst i t Uteetafal-43h alekdihwthyi-pgcrﬂazm-i ? 38R AR QIpheHSS Jatrith ALY ﬁen)(l B

substituted or unsubstituted aryl substituted or unsubst | tut ed
het er oar y| brametphenyl)3-ghlpeorpyratiad- ﬂr 31%(@1%@91?%1& émq@fl@mwphpwl 3-ghakerein R

is selecte S 1 en. st ed or
unsubst i tu&hg{}%@ %ﬁ@gal I?§ My F?rfﬁyl Bbgﬁmgf?hegl d|3 uns bSIPI %%8@ gBYI afkenyl ,
(4) substi tflib h@ﬂiglumlu Jiaﬁruilﬁdz ﬂZS-ﬁﬁatﬁdnléMﬂﬁJnamkﬁlphédyl,SMbStltUt ed or
unsubsti t ut ed 7 cyclo substituted or unsubstituted C5-C7

cycl oal rienymethoxofvarbgmdalawht%metbpxmaﬂs&mqjh@af -prggin-2 @) 3sapeylidHrt ed or

et or ocyc! yitatS BRGNS 3Rty BReg LM atIRIRR R Joo' i on
i ndependentuhﬁu&ﬁha@mbﬁpbﬁewm@ﬂuo@ﬂféﬂmp}ﬁﬁw 4 SL(ﬁnﬁﬁ{oﬁy‘Ip@ﬁnﬁdﬁm GR3-atiflo-N

with the prow so that no nore than Y and groups are N, and wherein when

nis 0, X iSsthorepyNmidiniZsylat- Céktf@ﬂp%@@ﬁ@ﬂrﬁ@@ﬂeﬁﬁbmq)@ fgmf@@h@lﬁﬂ,ﬂ"om CQI
2, O S5pdeRyt BahRRRYR LR s A AL
E)S)SI th ;ff ggg%ﬂ@&?fﬂdﬁurﬁrb}py%ﬁh@ﬁﬂﬁsil , ML ame xR rENia P2 - SR ASetBéAyByrithidid-3y1, hu@ihﬁgen
1H-pyrazol-3-yl, 4-fluoro-2-methoxy-phenyl, 4-fluoro-2-methyl-phenyl, 4-fluorophenyl, 4-
methoxy-5-methyl-pyrimidin-2-yl, 4-methoxy-pyridin-3-yl, 4-methoxy-pyrimidin-2-yl, 4-
methoxy-pyrimidin-5-yl, 4-methyl-phenyl, 4-methyl-pyridin-2-yl, 4-methyl-pyridin-3-yl, 4-
pyrrolidin-1-yl-pyrimidin-2-yl, 5,6-dimethoxy-pyrazin-2-yl, 5-acetyl-thiophen-2-yl, 5-
15  amino-6-ethoxy-pyrazin-2-yl, 5-amino-6-methoxy-3-methyl-pyrazin-2-yl, 5-amino-6-
methoxy-pyridin-2-yl, 5-chloro-4-methoxy-pyrimidin-2-yl, 5-chioro-6-methoxy-pyrazin-2-
yl, 5-dimethylamino-6-methoxy-pyrazin-2-yl, 5-fluoro-2-methoxyphenyl, 5-fluoro-4-
methoxy-pyrimidin-2-yl, 5-fluoro-6-methoxy-pyrazin-2-yl, 5-fluoro-pyridin-2-yl, 5-
methoxy-pyridin-3-yl, S-methoxy-thiophen-2-yl, 5-trifluoromethyl-pyrimidin-2-yl, 6-acetyl-
20 pyridin-2-yl, 6-chloro-pyrazin-2-yl, 6-ethoxy-pyrazin-2-yl, 6-ethoxy-pyridin-2-yl, 6-fluoro-
pyridin-2-yl, 6-fluoro-pyridin-3-yl, 6-hydroxy-pyridin-2-yl, 6-methoxy-5-methylamino-
pyrazin-2-yl, 6-methoxy-5-methyl-pyrazin-2-yl, 6-methoxy-pyrazin-2-yl, 6-methoxy-
pyridin-2-yl, 6-methoxy-pyridin-3-yl, 6-methylamino-pyrazin-2-yl, 6-methyl-pyridin-2-yl,
5-amino-6-(2,2,2-trifluoroethoxy)pyrazin-2-yl, and 6-trifluoromethyl-pyridin-2-yi.

25 21. A compound of Claim 14 having formula (Ia):
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(3) substituted or unsubstituted C1-C6 al kyl, 25 (4) substituted or
unsubstituted C2-C6 al kenyl, (5) substituted or unsubstituted C2-C6

al kynyl, (6) substituted or unsubstituted C3-C7 cycloal kyl, (7)
substituted or unsubstituted C5-C7 cycl oal kenyl, (8) substituted or
unsubstituted aryl, 30 (9) substitghed orounsubstitut ed heteroaryl, (10)
substituted or unsubstituted heterpcyclyl - 118 (11) substituted or
unsubstituted amno, (12) -OR3 or]|-SR3 (f3) -C(O R3, -CO02R3, -C(O N(R3)2,
-S(O R3, -S02R3, or -SO2N(R) 2, RB,/R(RB)C(O)RB, or -N(R3) S02R3,
5 (15) -CN, and (16) -NO2;
sel ected fromthe group consis (1) hydrogen, (3) substituted or
unsubstituted Cl1-C6 al kyl, 10J(4) sulstituted or ungubstituted C2-C6

al kenyl, (5) substitut eglﬁ?{) n (6) substituted
or unsubstituted C3-C7 c al kyl,

itu

(7) subst nsubstituted C5-C7
cycl oal kenyl, (8) substituted or unsubstituted ar (9) substituted or
unsubstituted heteroaryl, and (10) substituted {3t ut ed
heterocyclyl; wherein R2 is selected fromthe g?o%'pr onsisting of (1)
hydrogen, (2) hal ogen, 20 (3) substituted or unsubstituted Cl-C3 al kyl, and

(4) -OR3, -SR3, or NHR3; wherein R3 is afllg§ach position independently
sel ect ed fromthe@group consi sting of (1% hydrogen, (2) substituted or
unsubst i t ut ed Crr@gauprpr, pharmacensicallygesepiaplesaltoor nipdwyedhereef; wherepL R R,

al kenyl , (ﬁ’)Y’szll%éghégéﬁ%g%lgw@ﬁ%& %otr%r?rﬂll%)m al kynyl, (5) substituted

or unsubsti‘tut’ed

5 22. A compound of Claim 1 having formula (III):

(1)

or a stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof,

10 wherein
R® is selected from the group consisting of
(1 hydrogen,
2) halogen,
3) hydroxyl,
15 4y  C;-Cg alkoxy,
(5)  thiol,
{6)  C;-Cg alkylthiol,
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(6) substituted or unsubstituted C5-C7 cycloal kenyl, (7) substituted or
unsubstituted aryl, 30 (8) substituted or unsubstituted heteroaryl, and (9)
substituted or unsubstituted heterocyclyl, - 119 wth the proviso that when
RO is amno, then X, Y, Z, and n together do not forma phenyl,

4-al kyl - phenyl, 4-al Kgxy- phubsithied of udsubstitated@®p@) algyup. 15. A conpound of
Claim14 wherein Ra is hydrogen. 16. A conpound of Caim 14 wherein Ra is
substituted or unsubdB)t utaainCobr Gbstititad dgine 17. A conpound of C aim 16

wherein Ra is nethyl. 18. co und of Claim 14, wherein one of Q@ or Q is

sel ected fromthe gr(gip §§H§tft§tz’ﬁr?§“6?ufb§%@iaf ted or unsubstituted aryl,

substituted or unsubstpt ut : - j.{u or unsubstituted
shbf s%ﬂshtﬁ%ﬁ%& ﬁﬁs}e{@!;t)gshge@%%&lcrgléw

het eroaryl, substituted or unsubstitu oal kyl, and substituted
or unsubdstitued C5-CAltyclswhbtiketrdlor uithibsttutdietnoychd; Cl ai m 18, wherein said
aryl, heterocyclyd., t er oar

h |, .C3-C7 cycloal kyl. apd C5-C7 cycloal kenyl is
sel ected from tHe §hy g%ﬂ%gl‘@ﬁ‘ilwbedc?fr “Bﬂé’ﬁ\}'i“,tedpfglr'pdﬁﬁ()’l’ pyr azi nyl ,
pyrimdinyl, pyridazinyl pyrazolyl, imdazolyl, triazolyl, indolyl,
oxadi azol e, thi%dﬁé&’#&?nﬂﬂlﬁgi’r@f&%ﬁf%‘?j nyl, isoquinolinyl, isoxazolyl,
oxazol yl, thiazadayh of RE'RINRF 408 R bee ﬁua%ng@mrwdlelecmarﬁ@h lmy @g%p chﬂaisaﬂg/bf

cycl ohexyl, cyclopentyl, cyclohexenyl, "and cycl opentenyl . 0. conpound of
Cl ai m 19, vheragen, dky, akoxy, halo, Qebstitntekdremsetifutesharyh end gebstipitesorrsi st i ng of

(2- hydroxy- et hyl ami -pyrazin-2-yl, 1H pyrazol-4-yl, 1-nethyl-1H
pyr azolﬁﬁ- wsﬂﬁfsﬁﬁgﬁﬁ%@%ﬂ azol -4-yl, 2-(5-methyl-pyridin-2-yl)-phenyl,

2, 3-di fluoro- pheq¥beisgmar, HutGhaOyNarRRekall Packeptable UMk r ?P&d%u% thereof, and
2, 4- di met hoxy- phenyl, 2,4-di met hoxy 20 pyrim dj n-S-RéI , 2,5-difTuoro-phenyl,
@

2, 6- di f | uorwitipthenybvis@thet whereRhislanpge ant RS, R'yR®, apd lavdrogephthey R is not

2- am nocar honyl phenyl., 2-am no-pyri m di n-5-yl, 2-chl oro-4-net hoxy-

pyri m di n- 313{;‘¥9f"-§z5%¥10?1§9’5¥aﬂf§61r00- pyridin-3-yl, 2-chl oro-phenyl,
2-chloro-pyridin-3-yl, 2- chloro-pyridin-4-yl, 2-difluoro-3-nmethoxyphenyl,
2-et hyl - phenyl , 2-et hdggmppynd-ofi Claing 2 wherein Boisdiydrageihoxy- pheny!

2-f 1l uoro- 3-net hyl phenyl, 2-fluoro-4-nethyl-phenyl, 2-fluoro-5 25

met hoxylSphenyl , 21 | usrcompowet dfyClatne &Y wheifd Ruisrsopstsmet or unsubstituted Cy-Cy
2-fluoro-pyridin-3-yl, 2- hydroxynethyl - 3- net hoxyphenyl ,

2- hydr oxynedlkyll phenyl, 2-isoquinolin-4-yl, 2-nethoxy-

5-trifluoromnethyl - phenyl, 2-nethoxy-phenyl, 2-methoxy-pyridin-3-yl,

2- met hoxy- pyri dXdi n-A-cpmpodadvef Clady 24 ihamid RAisytheth@l: met hyl - phenyl ,
2-met hyl - pyridin-3-yl, 2-oxo-1,2- dihydro-pyridin-3-yl, 2-phenoxyphenyl,

2-pyridin-3-yl, & pyrAkbfipdufkt ¥ Cladn 36, Whdrih G0ries@édax frpRany kroup consisting
2-trifluoronet hoxy-phenyl, 3,4-dinethoxy-phenyl, 3, 5-dinethyl- - 120
of hydrogen, benzyl, 1-(4-methoxyphenyljethyl, methyl, 3-aminopropyl, and 2-methyl-2-

20 morpholinopropyl.
27. A compound of Claim 26, wherein R" is hydrogen.
28. A compound of Claim 22, wherein R’ is hydrogen or fluoro.
29, A compound of Claim 22, wherein R, Rg, and R’ are each hydrogen.

30. A compound of Claim 22, wherein R® is selected from the group consisting

25 of substituted aryl and substituted heteroaryl.

31. A compound of Claim 30, wherein said aryl and heteroaryl is selected from
the group consisting of furanyl, pyrrolyl, phenyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, pyrazolyl, imidazolyl, triazolyl, indolyl, oxadiazole, thiadiazole, quinolinyl,

isoquinolinyl, isoxazolyl, oxazolyl, thiazolyl, and thienyl.



| soxazol -4-yl, 3, 6-dinethyl -pyrazin-2-yl, 3-acetam dophenyl,

3-am nocar bonyl phenyl, 3- brono-phenyl, 3-chloro-pyrazin-2-yl,
3-cyanophenyl, 3-di net hyl am nophenyl, 3-ethoxy- phenyl,

3- et hyl - 4- et hyl - phenyl , 3-et hynyl - phenyl, 3-fluoro-6-mnmet hoxy-pyridin-2-yl,
3- fluorophenyl 32.3-f hmmpopud AEZClhi- 3>1l whérelfER tiaselsetbd ﬁnmdgﬁimprwhmsraagS

nmet hoxycar bonyl phenyl , 3-nmet hoxyphen 3-net hox pyrazin-2-yl, 3-nethyl-3H
T Qe ol 4. G @) yiromst thgaATiO S Mo pyca sl Ayeipyk | dimviazol it 3+

trifluorong
4,5- di et hotx"g‘%)y“rg‘fﬁ??"" 4591, 3 AR PR enl, 23 diflaoro-pheps, 2.3
4- chl or 0- 2dimethdxsttenyk Qﬁedlﬂhoro“plﬁhi’pE,@“Camfefhdrﬂyiphérﬁ}&r&hwdnﬂethoxy- yrimidin-5-

chl or o- 2- met hoxy- 5- net hy I-Bhen 4-chl oro- pyridin-3-y
4- di f | ubr o¥R2pedifyoromheayl - 64d1¥190@tm;ayL %ﬁrCF m@ﬂwlqaymdlmiwln2zac9qam1d0phenyl

4- et hox r ' r 3-yl,
411 uor o oL ealefesyhonst oo IR BT 2obre Rl iS50, >
net hoxy- 5- gibkys-flayid- mrdilﬁLSZYlyi-chlérdipﬁd?@K)ﬁ‘Cﬂﬂ(ﬁrbq:lyﬂrdﬁr ¥yl 2- chloro pynd1n-4-y1
4- met hoxy- 5yl‘l m di n-2-yl, 4- methoxy-pyrimdin-5-yl, 4-nethyl g)henyl

p

4- et hyl - pyrdi qxoé-rppthozqyplmtlﬂyjz _egwl-phpny_l,gz Qﬂmxyrthlazol -4-y, 2-fludro-3-methoxy-

B hcetyi - Fhhma gagipticny s SOl RS RS BriofS-methoxy-phenyl 2-
S5-am npg 6- H&érBOSCMrearymiehw 2&%@@%@ Yok ﬁy’ﬁdi@-?:ﬁyl m&&@xym g{ -gi n-2-yl

5-chl or o- 4- met hoxy-p ri m din- 2-yl, 5-chl oro-6-nmet hoxy -ﬁgrazm-

5- di met hy| methesypheny ﬂc}mﬂ:w@zmﬁplzenyl, 2- nsoq'mruﬁmoel 7L, Ben wyypﬁéngluoromethyl-

fl 5-1 h
1 tor o- pyPTa A SHIPYY SR B oy IS0 P B REY H f Crathesayy:
g trifl uorgﬁ&tomlyipyﬁie 8ﬂlﬂpﬁer%d,\’i-me %aﬂn 3291 P30 mdarymo-pyndm-a, yl, 2-
chl or o- pyrazi n- 6- et hox pyridin- -yI

0'{ pyrazi n- .}l/ tg&
6-f | uor o- lpmoayphezyw py&idin-B &-pmmmlnmsa V- tnfhlorgnj¢ Wymylcﬁ-n

o ot oy Fsorhe o Phesb ok kg dhdyatiendt 3ol Riceizs) A0 F o 59‘%
6- et hyl a”Pgl@%ﬁﬂ lzBf!rcgraMhdop@neﬁ'ﬁt ﬁﬁ]mrﬁié'éﬂb@h Pﬂer}&ll 3-br0m0-pheny1 3-chloro-

5-am no- 6 Fifl uoroethoxy)pyrazin-2-y
6-trifl uor pymginyd-yl $rdydnophnyl| 3- dﬁﬁethylmnmﬁpﬂlﬁ%duhdthoﬁy@halyh 3-athyhdimmeghyflor nul a
2N N-

E)IhIa?cheut Pﬁ?ﬂyﬁa} %tbg%tpgﬁ'll@ $Ajupro-gym %rﬁ}&dfqlaryif& ﬁ?l%ﬂé]?%ylr%&qg{r X, Y,

|Z hgc?ng ? $ra rneﬂérfl?:3I%%‘néihgf?efshlmrﬁl%pﬂeﬁj}lﬂun?etﬁ(;x]y):arbénﬁgher@l,(301'?1@@1!6be}féﬁyl,cj aim
20 ~methoxy—pyrazii1—2-yl, 3-methyl-3H-imidazo[4,5-blpyrazin-5-yl, 3-methylphenyl, 3-

methyl-pyridin-2-yl, 3-trifluoromethoxyphenyl, 3-trifluoromethylphenyl, 4,5-dimethoxy-
pyrimidin-2-yl, 4-amino-5-fluoro-pyrimidin-2-yl, 4-chloro-2,5-dimethoxy-phenyl, 4-chloro-
2-fluoro-phenyl, 4-chloro-2-methoxy-5-methyl-phenyl, 4-chloro-pyridin-3-yl, 4-difluoro-2-
methyl-phenyl, 4-ethoxy-5-fluoro-pyrimidin-2-yl, 4-ethoxy-pyrimidin-2-yl, 4-ethoxy-

25  pyrimidin-5-yl, 4-ethyl-1H-pyrazol-3-yl, 4-fluoro-2-methoxy-phenyl, 4-fluoro-2-methyl-
phenyl, 4-fluorophenyl, 4-methoxy-S-methyl-pyrimidin-2-yl, 4-methoxy-pyridin-3-yl, 4-
methoxy-pyrimidin-2-yl, 4-methoxy-pyrimidin-5-yl, 4-methyl-phenyl, 4-methyl-pyridin-2-
yl, 4-methyl-pyridin-3-yl, 4-pyrrolidin-1-yl-pyrimidin-2-yl, 5,6-dimethoxy-pyrazin-2-yl, 5-
acetyl-thiophen-2-yl, 5-amino-6-ethoxy-pyrazin-2-yl, S-amino-6-methoxy-3-methyl-

30  pyrazin-2-yl, 5-amino-6-methoxy-pyridin-2-yl, 5-chloro-4-methoxy-pyrimidin-2-yl, 5-
chloro-6-methoxy-pyrazin-2-yl, 5-dimethylamino-6-methoxy-pyrazin-2-yl, 5-fluoro-2-
methoxyphenyl, 5-fluoro-4-methoxy-pyrimidin-2-yl, 5-fluoro-6-methoxy-pyrazin-2-yi, 5-
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Ra O R4 NNRORa HZNANR6 RS R7 (Ill) or a stereoisoner, tautomner,
phar maceutically acceptable salt, or prodrug thereof, 10 wherein Ra is
selected fromthe group consisting of (1) hydrogen, (2) hal ogen, (3)
hydroxyl, 15 (4) C-Q alkoxy, (5) thiol, (6) CG-Calkylthiol, 122 (7)
substi t ut eﬂu@‘b-fgmﬂubgi',tyﬁ@mo dil kyl, 5-méBdx pifisphe2- gy bsfiflistbREtham no
(9) substituted or unsyllljbsti tu_'?%gg;gryl ,y(lo) sqb)gti(?lﬁlted glr un_substi?gt ed
het er oar y| pyrmilin-g-yliG-peatylpiridin? o, Goehlorespyrazinfeirl et ehorpmymzol-9yl, 6-R4 i s

hydr ogen or,subst i.t.ut ry.unsubst.i tut.e 1- C6. al.kwl ; 5.1S_hydrogen

o kot a1 KBRS BIAIET B R PYR R B bR g i R alsRRIERETE D &
sel ected fhﬁmokpg-ﬂé&?ﬁxﬁﬁ@-ﬁyﬁhirﬁﬂygf6-m&h@£@9&ﬂethﬂ%§h‘ézin-al-)Kpfi—metﬁbacbzo,
substituted or unsubstituted aryl, and substituted or 10 unsubstituted

het er oa? y| pymaring-sk érmsghexnpyridindaylofrsrethqxyammdie dtil.Camiethybaseiapatizn-Zal t
or prodrug er eof, wiL,th_the proyi,so.that .when R .i m and R6, R7,
e, "and. Rovh PR Rn-2 etk S RS pER et 2B RSy o b o
23. A conpeiisbrehetbhRpyridid-2wler ein Ra is hydrogen. 15 24. A conpound of
Claim 22 wherein Ra is substituted or unsubstituted C-C6 alkyl. 25. A

conpound of C a'gF)e24Av% IfduﬂdB?Cila?m@tﬂwnéfgﬁnulﬁ‘(ﬁﬁﬁ‘?pound of C aim 25,

wherein R4 is selected fromthe group consisting

R® O

10 (1la)
or a tautomer, pharmaceutically acceptable salt, or prodrug thereof, wherein R, R,
X, Y, Z, and n are as previously defined for formula (1II) and with the proviso that when R®
is amino and R6, R’ R? and R’ are hydrogen, then R’ is not hydrogen, alkyl, alkoxy, or
halo.

15 34. A compound of Claim 1 having formula (IV):

(IV)
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of hydrogen, benzyl, 1-(4-nmethoxyphenyl)ethyl, nethyl, 3-am nopropyl, and
2- et hyl -2- 20 nor phol i nopropyl. 27. A conpound of C aim 26, wherein R4 is
hydrogen. 28. A conpound of Claim 22, wherein R5 is hydrogen or fluoro. 29.
A compound of C aim 22, wherein R7, R8, and RO are each hydrogen. 30. A
conmpound of C abfa é%@reoiﬁbﬁéﬁltffhtﬁﬁeﬂ ﬁhzﬁ-ﬁia@&ﬁ@@hl}f EQEptabIR sBf WHHrédag tkkdoflg 25
of substituted aryl and substi t ut ed heteroaryl. 31. A corrpound of C aim 30,
wherein said arYyheghd heteroaryl is selected from the group consisting of

furanyl, pyrrolyh inyl, pyridazinyl,
pyr azol yI , Im dl\é gl Q’P B az hﬁ}{eq ?{pd%’l th%(f(da(&Fﬁfc?%q t hi ad| azol e,

qui nolinyl, i sReu oxazolyl oxazolyl, thiazolyl, and thienyl. -
123 32. A conpgun(ﬁya*d%?{orhh 1, wherein R6 is selected fromthe group
consi sting of R%-ihyeleaed fromtié gi’dﬂup@))nwrn@mfhy&fogbn, hild, pybsannéd de- yl |

1- et hyl -1 H pyrazol -4-yl, 1- methyl-1H pyrazol -

2- (5- met hypn%gﬁtitaﬁeﬂﬁzdwnﬂ Sﬁh@ﬁwd OQuISiuaﬁtftP@ébéteméﬂw 2, 3-

di met hoxy- phenyl, 2, 4-difl uoro-phenyl, 2, 4- dlﬁet hoxy- phenyl

2, 4- di net hoxy- p§'§l m Ai genposng bf Clrjig 3¢ WhereinR plaeelgéted ﬁ'oﬁlﬂicgtwrwnpﬁmgyl

2. an no- pyPt AR eRebopY ! 2R E PR RIR) oty i BRGp L i ZHelBiL -

chl oro- 5- fhlléﬂj}@hg rb In-3-yl, 2-chloro-phenyl, 2-chloro-pyridin-3-yl,
2-chl oro- pyridin- 2- d|fluoro 3- met hoxyphenyl , 2-ethyl -phenyl,

211 uorb. 4 mot byt 4pﬁéa°y°ﬁ oYHEpAC RS &F%rgxf@"fﬁﬁ"lkdﬁ"@e%ﬁ@“&"?’ ety pheny

2 hycr oxymot hyl S8 nLREIRBRE D I o, WABEE: AR for 54 EURPOTSIoFRE 4. y1

2- met hoxy - gf dubkdithiéa aﬂfr%ﬁxhbst@h@dluéterowt hoxy- phenyl,
2- met hoxy- pyri di n- 3-y nmet hoxy- pyrim di n-4-yl, 2-methoxy- thiazol-4-yl,

2, ety pheny| 5 2 TR iRy bF G i NSO Bty 2
15 trifl uote Wﬂl@ﬁ@@w furzﬁl.yﬂ—}ﬂhﬂﬁtl fphenylpﬁﬁﬁd&ll,,pyrazmyl pyrlmldmyl

3, 5-di net hyl -1 soxazol 6- di met hyl - i/ra2| n-2-y acet am dophenyl

e il ool ol ELOEE,
phe%yl P L*%ﬂhynﬁi"ﬁ 1%’&%@? oA ﬁb}{%ﬂr‘r@]’hog%¥yﬁl dim- 2. yl | 3yfluorophgnyl,

3 net rhﬁ'xyé';é? borg phiriprD %@?ﬁ%}}%ﬁﬁ SO M s i sorgsing

3- met hyl - 35k {208 -éhyraft |LH b1y AR hERYthy1- ?H 1-4-yl, 1-
met hyl - pyri d| n- gﬁ?ﬁ[ 3§l£ar Iuﬂiﬁ orret xypﬁgﬁg g trifl uoro ahz;) pﬁ(enyl

4, 5- di met hoethyld¥rpyrazhil#-2; 9-!(5 mbﬂayhpyudﬁm—i—lyl}qﬂmﬂpiyBﬁpdxﬂumroam)ehyl 2,3-

A chil oFb. 2 hERgRh e AR TSI 42 Gl OBy Bl Simetiogy pyiimido 5

ZefethKl phepy b;5-AinGbioMpenyT, bl 4BHRoRYSHAYIAD B Eméthyl-HyRAMOKYE, BYAckEhfddpnényl]

2-aminocarbonylphenyl, 2-amino-pyrimidin-35-yl, 2-chloro-4-methoxy-pyrimidin-5-yl, 2-
chloro-5-fluoro-pyridin-3-yl, 2-chloro-phenyl, 2-chloro-pyridin-3-yl, 2-chloro-pyridin-4-yl,
2-difluoro-3-methoxyphenyl, 2-ethyl-phenyl, 2-ethoxy-thiazol-4-yl, 2-fluoro-3-methoxy-

25  phenyl, 2-fluoro-3-methylphenyl, 2-fluoro-4-methyl-phenyl, 2-fluoro-5-methoxy-phenyl, 2-
fluoro-5-methylphenyl, 2-fluorophenyl, 2-fluoro-pyridin-3-yl, 2-hydroxymethyl-3-
methoxyphenyl, 2-hydroxymethylphenyl, 2-isoquinolin-4-yl, 2-methoxy-5-trifluoromethyl-
phenyl, 2-methoxy-phenyl, 2-methoxy-pyridin-3-yl, 2-methoxy-pyrimidin-4-yl, 2-methoxy-
thiazol-4-yl, 2-methyl-phenyl, 2-methyl-pyridin-3-yl, 2-0x0-1,2-dihydro-pyridin-3-yl, 2-

30  phenoxyphenyl, 2-pyridin-3-yl, 2-pyrimidin-5-yl, 2-trifluoromethoxyphenyl, 2-
trifluoromethoxy-phenyl, 3,4-dimethoxy-phenyl, 3,5-dimethyl-isoxazol-4-yl, 3,6-dimethyl-
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25 pyrimdin-5-yl, 4-ethyl-|H pyrazol-3-yl, 4-fluoro-2-nmethoxy-phenyl,
4-fl uoro-2-nethyl - phenyl, 4-fluorophenyl,

4- et hoxy- 5- net hyl - pyri m di n-2-yl, 4-nethoxy-pyridin-3-yl, 4-

met hoxy- pyri m di n-2-yl, 4-nethoxy-pyrimdin-5-yl, 4-methyl-phenyl,

4- et hyl - ppﬁfrﬁziﬁ-a W; 3-¥léetarﬂi-dﬂ§phény|l -SPMﬁindbai'b@nWﬂ)henyl 3- bromo-phenyl 3-chloro-
4-pyrrolidin-1- 5 rimdin-2- 6- di net hoxy- pyrazi n-2-yl, 5-

acetyl - t hi Bf#aR22ly cyﬂsmah?%%d@tqﬁlwlvnwph@%-’@etﬁmy-phenyl 3-ethyl-4-methyl-

S~ el or o 4BV hSEEIE by LR R i IV R ARl 1 12T

5-di et hyl Whﬁ@rZGy‘lrm-h{Meﬁﬂfoﬂzmm@hM{yl 35mfe{H¢Q51@rﬁonylfgﬁiehjbb<BﬂﬂﬁM)?phenyl

5f|uoro4nethoxy pyrimdin-2-yl, 5-fluoro-6-nethoxy-pyrazin-2 124
b,

f | uor o-Spyr3-gethoxyyayrazin-get %WIWHdluﬂﬁd@O{fl >-bipyresifroxyl- qﬂmmﬁnzw

5-trifluor | - ri I

6- chl or o- p@/;@wwﬁé g2 etﬂ%"%’/’)ﬁpilﬂﬁ’ g‘é‘ﬁ‘%ﬁgyé UQM@ rgh}%ﬂ%@h Y/l 43 dlmfthof(y'
6- f | uor o- pyyringidi-2-vY, |4raxﬁm5134ﬂﬁ@romyl’r1|ndﬂiﬁ-3ﬁh{ hrchﬁjrbéﬂd:? anyetRsy- ﬁhelﬁylzil}(:lhlor@-
met hoxy- 5- net hyl am no- ¥lra2| n- 2 6- net hoxy- 5- et hyl - pyrazi n

6- met hoxy Silpgioaphienyiz4y lorgl-@ﬂh@xxépwthﬂrmw@ylyH-chh)rmofﬁémyi s ﬂrfhﬁlﬂlﬂfglyl

6- et hyl a az | -

5- am no- G%Et%%ijéhetny i P‘ I eﬁ%?’é’e? ﬂglgy n<'3llzdlﬂ}/5 f?yﬁ'et%%%'dpgjmldm'z -y, 4-cthoxy-
trifl umy onpfrinidinPy i, di-thid= VH-pyBol- Ay, GRG0 - m%h@k Aed?, LevbioR-fethil a
(I'rra): Ra O 1R4 y N N RgﬂRe pH2N0N % RS R7 t ﬁpl araﬁor a tautoner,

phar maceut Pheay), ¢- fh@mheaﬂ é—mqh@xy-@meﬁrMQndm&:eloﬂ mQ{h@?}EPWdHaG -ykad- X Y,

Chat whon- REOREBERAEHIY, FRAESS-falmigRhTH Gnbhin fBL MRSl s 00
hydr ogen, %K-Yﬁe&_giﬂgﬁwﬂ-%l ]{)}@kﬂ}duﬂ-fl_) y&/ﬂjynﬁuﬁmﬁ?q 54- cﬁlﬁae@oﬁy%ﬂaz{mf yNG-

formula (I
acetyl-thiophen-2-yl, 5-amino-6- ethoxy -pyrazin-2-yl, 5-amino- -methoxy— -methyl-

15  pyrazin-2-yl, 5-amino-6-methoxy-pyridin-2-yl, 5-chloro-4-methoxy-pyrimidin-2-yl, 5-
chloro-6-methoxy-pyrazin-2-yl, 5-dimethylamino-6-methoxy-pyrazin-2-yl, 5-fluoro-2-
methoxyphenyl, 5-fluoro-4-methoxy-pyrimidin-2-yl, 5-fluoro-6-methoxy-pyrazin-2-yl, 5-
fluoro-pyridin-2-yl, 5-methoxy-pyridin-3-yl, 5-methoxy-thiophen-2-yl, S-trifluoromethyl-
pyrimidin-2-yl, 6-acetyl-pyridin-2-yl, 6-chloro-pyrazin-2-yl, 6-ethoxy-pyrazin-2-yl, 6-

20 ethoxy-pyridin-2-yl, 6-fluoro-pyridin-2-yl, 6-fluoro-pyridin-3-yl, 6-hydroxy-pyridin-2-yl, 6-
methoxy-5-methylamino-pyrazin-2-yl, 6-methoxy-5-methyl-pyrazin-2-yl, 6-methoxy-
pyrazin-2-yl, 6-methoxy-pyridin-2-yl, 6-methoxy-pyridin-3-yl, 6-methylamino-pyrazin-2-
yl, 6-methyl-pyridin-2-yl, 5-amino-6-(2,2,2-trifluoroethoxy)pyrazin-2-yl, and 6-
trifluoromethyl-pyridin-2-yl.

25 40. A compound of Claim 34 having formula (IVa):
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(I'V) -125 or a stereoi somer, tautoner, pharmaceutically acceptable salt, or
prodrug thereof, wherein R4 is hydrogen or substituted or unsubstituted
Cl-C6 alkyl, R5 is hydrogen or halo, 5 R61 is selected fromthe group

consi sting of hydrogen, halo, substituted or unsubstituted aryl, and
substituted or unsubstituted heterqnﬁyl &. A conpound of C aim 34, wherein
R4 is selected fromthe group consiisting [pf hydrogen, benzyl,

1- (4- met hoxyphenyl ) et hyl , et hyl,
nmor phol i nopropyl. 10 36. A conpo
fluoro. 37. A compound of d ai "l ected fromthe group
consisting of substituted aryl g 38. A conpound
of Claim 37, wherein said aryl 16L8 (S sel- ted fqpn1 t he group
consi sting of furanyl, , pyrimdinyl, 15
pyridazinyl, pyrazolyl, n?@azolyl trlazolyl nxadlazole

t hi adi azol e, quinolinyl |squ|noI|nyI |soxazol} 2 onI t hi azol yl ,

and thienyl. 39. A conpound of Cl aim 38, whereip a
group consisting of (2-hydroxy-ethyl am no) - pi#52|n-
1-net hyl -1 H pyrazol -4-yl, 1- nmethyl-1 H pyrazol-4-yl,
2-(5-nethy|-pyridin-2-y|)-pheny|, 2, 3-di fl uor o- pheny 2,3 20

di met hoxy- phenyt, 2, 4-difl uoro-phenyl, 2,4-dinethoxy-phenyl,

2, 4- di met hoxy- pyri m di n- 5- yI 2,5-difl vap phenyl, 2,6-difl uoro-phenyl,
2, 6-di methyl -pyridin-3-yl, acetanldop en 2- anlnocarbonylphenyl

2- ami no- pyrim d@rmtgutpmer,zahéﬁnaﬂebmallm ﬁpﬁﬁﬂfb o prodrug thereof wherein

S en o o yr ar REXE fHI RS a4 i) ﬁ%fﬁ?@%pfﬁsﬁk}%? S Shen
2-eth hi | -4-vyl h h |,
T o o . neAvspmpoud SEC R T benpe FyRBIeT -

2-fl uoro-5-net hoxy- phenyl, 2- fl uoro-5-nethyl phenyl, 2-fluorophenyl,

2-fl uoro-pyridin-3-yl, 2-hydroxyﬁ%thyl-0- met hoxyphenyl ,

2- hydr oxynet hyl phenyl, 2-isoquinplin-4-§l, 2-nmethoxy-5-trifluoronethyl -
phenyl , 2-net hoxy-phenyl, 2-nethpxy-pyrjidi n-3- ﬁl 2- met hoxy-pyri mdin-4-yl,
2- net hoxy- thiazol -4-yl, 2- h 13 ,Héthyl pyri di n-3-yl,

2- 0x0- 1, 2-di hydr o- pyri di n- 3- phenyl, 2-pyridin-3-yl,
2-pyrimdin-5-yl, 2-trifluor 2- trifluoronethoxy-phenyl,

3, 4- di net hoxy- phenyl, 3, 5-di i , @ , 6-dinmethyl - - 126
pyrazin-2-yl, 3-acetam yl, 3-brono-phenyl,

éﬁd 2- met hy
erein R5 is hydrogen or

3-chl oro- pyrazin-2-yl, -cyanophenyl 3-di et pyl am Ro hq@ml,
3- et hoxy- phenyl, 3-ethyl-4-nethyl - N
e
QZ
R1 1
V)
wherein R' and R'! are independently Q', and R? R, Q', and Q7 are as previously
defined for formula (II).
10 42. A compound of Claim 41 having formula (Va):
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phenyl, 3-ethynyl -phenyl, 3-fluoro-6-nethoxy-pyridin-2-yl, 3-fluorophenyl,
3-fluoro- pyrazin-2-yl, 3-nethanesul fonam dophenyl, 3-nethoxycarbonyl phenyl,
3- met hoxyphenyl, 5 3-net hoxy-pyrazin-2-yl,

3-net hyl - 3Hi mi dazo[ 4, 5-b] pyrazi n-5-yl, 3-nmethyl phenyl, 3-

met hyl - pyri din-2-yl, 3- tr|fluoroRethoxy enyl, 3-trifluoronethyl phenyl,

4, 5- di net hoxy- pyrlnldln 2-yl, 4fam no- §-fl uoro-pyrimdin-2-yl,

4- chl or o- 2, 5- di net hoxy- phenyl , 2-fl ugro- phenyl ,
4-ch|oro-2-nethoxy-5-nethy|-ph idin-3-yl, 4-difluoro-2-

met hyl - phenyl, 4-ethoxy-5-fI 4- et hoxy- pyri m di n-2-yl,

4- et hoxy 10 pyrimdin-5-yl,
4-f | uor o- 2- met hoxy- phenyl ,
4-nethoxy-5-nethy|-pyriﬁaQ'
met hoxy- pyri m di n-2-yl, nethox pyr|n1d|n 5-
4-met hyl - pyridi n-2- yl, 4-nethyl-pyridin-3-yl,
4-pyrrolidin-1-yl-pyrimdin-2-yl, 5,6- dlntthq; r zin-2-yl, 5-
acetyl -t hi ophen-2-yl, 5-am no- 6- ethoxy pyr gg1n
5- am no- 6- met hoxy- 3- nethyl 15 pyrazin-2-yl, 5- anlno 6- met hoxy- pyri di n- 2-yl,
5-chl or 0- 4- net hoxy- pyri m di n-2-yl, 5- chloro 6- met hdXy- pyrazi n- 2-yl ,

5-di met hyl am no- 6- met hoxy- pyrazin 2-yl, @l uoro-2- nethoxyphenyl,

5-fl uor o- 4- net hoxy- pyrhdn din-2-yl, 5- £ uor o- 6- met hoxy- pyrazi,n- 2- yI 5-

f 1 uor o- pyri di n- ¥hgrem B- wrwtdemndestlyﬁz SRkt o)y end &)W&aSZpIywously

5-trifluor Y in-2-yl, 6-acetyl-pyridin-2-yl,

6- chl or o- p@%ifgﬁ%ﬁﬁg%‘bgkgthoxy pyrazin 2-yl, 6 20 ethoxy pyridin 2-yl,
6-fluoro-pyridin-2-yl, 6-fluqgro-pyridin-3-yl, 6-hydroxy-pyridin- 6-
met hoxy? 5- met hyFami nék gmpesn ozay?/ CreOgSOMREr HARYST, 108 PhgmasHsticall ha%ep%bfe salt

6- met hoxy- 4VIA2F PAaVt sel&’té@% @rm igin-2-yl, 6-nmethoxy-pyridin-3-yl,

’4-fluorophenyl,
-3-yl, 4-
thyllaioohenyl ,

6- met hyl am no- pyrazi n-2-"yl pyri di n- 2y|
5- 6-(2,2,25trifl t. - 2- 7 .
Pi T o o] hyl %63/;: & %0%1351;190 “asizﬁi‘gQBn%%ﬁl??ﬁc%‘ﬁc@yaiaﬁ?%’Ebﬂm%\?Pﬁbe T8l a

(I'va): '133mF$‘i§1deﬁﬂyoNeNfﬂld‘ins 24 R6a RS H (1Va) or a tautoner,
y

pharmaceutically acceptable salt, or prodrug thereof, wherein R4, R5 and

R6a are as previ US' X‘Qaeéghib%gnoﬂrotf Ofai! 21, (fidfher g’orﬁﬂnmfg GOTRRUBHe QhaifhAim 14

havi ng formul a (
10 agent selected from the group consisting of irinotecan, topotecan, gemecitabine, imatinib,

trastuzumab, S-fluorouracil, leucovorin, carboplatin, cisplatin, taxanes, tezacitabine,
cyclophosphamide, vinca alkaloids, geftinib, vatalanib, sunitinib, sorafenib, erlotinib,

dexrazoxane, anthracyclines, and rituximab.
46. A composition of Claim 44 for use in therapy.

15 47.  Use of the composition of Claim 44 in the manufacture of a medicament for

the treatment of cancer.
48. A compound of any one of claims 1 to 43 for use in therapy.

49.  Use of a compound any one of claims 1 to 43 in the manufacture of a

medicament for the treatment of ¢ancer.

20 50. A method for preparing a compound of Claim 1 of formula (I) or a

stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof, comprising

(a)  reacting a compound of formula (I) with an acid to form an acid addition
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NNRHNYR N @ Rt (V) wherein RILO and R' are independently Ql, and
Ra, R, Ql, and 2 are as previously defined for fornmula (I1). 10 42. A
conmpound of Claim4l having formula (Va): -129 Ra O R NN f HNN ~N
Rra N @ Rat (Va) wherein R0 and R' are independently Ql, and Ra, R @,
and 2 argal@erpreviously defined for fornula (V). 5 43. A conpound or a
stereoi soner, tautoner, or pharnmaceutically acceptable salt thereof of
Claim1 sel ect & fr eactinphrecid additiad salpoidormels il Dite foropafres Basegompound of

phar maceutfi cailﬁ_accept able carrier and a conpound of any one of Clains 1
to 43. 45 Yosition of Claim44, further conprising at |east one
addi ti onal 10(@99n§ea‘éﬁh§§ﬁﬁﬁer_ﬁ{eﬂfﬁ‘té&lﬁ‘n}ﬂfuﬁ&I@f?d?ﬂl%lasﬁl\lmﬁfimfguhﬁi'dﬁﬁto?ﬁan1 _
topotecan, genctitabine, Tmatinib, trastuzumab, 5-fluorouracil, |eucovorin,
car bop? at ignaniding geravative t axanes, tezacitabine, cyclophosphami de, vinca

al kal oi ds, geftinib, vatalanib, supjtinib,. sorafenib, erlotinib,
dexrazoxane, anthracyclines, and rijtuxi mak. 46. A conposition of Claim44
for use in therapy. 15 47. Use of osition of Caim44 in the

manuf acture of a nedi cament for nt ofR cancer. 48. A conpound of
any one of clains 1 to 43 for gge in 'N29. Use of a conpound any one
of claims | to 43 in the manufacture o

Rb

(VI)

wherein R%, R, and R are as defined for formula (I) and W is O or NR'R" where R’

and R" are independently H or alkyl to form a compound of formula (1).

10 51.  The intermediate compound of Claim 50 having formula (VI), wherein R® is

methyl.

52.  The intermediate compound of Claim 51 having formula (VII)

O O

(VII)

15 wherein
R is as defined for formula (V1);

R’ is hydrogen or halo; and R® is selected from the group consisting of halo,

substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl.
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medi canent for the treatment of cancer. 20 50. A nethod for preparing a
conpound of Claiml of fornmula (I) or a stereoisoner, tautoner,
pharmaceutically acceptable salt, or prodrug thereof, conprising (a)
reacting a conmpound of formula (1) with an acid to forman acid addition -

129 salt; or 4h) rRaGhipdtndhabfi(R) 208ntddon [ Salbro0s-(&-ReMbxd-dyrkid-2-yfor m a
free base conmpound of fornula (I); or (c) reacting an intérredi até "‘conpound
of f or nul phepyl]y4-miethiyl-Gi8adihgdmedtbpyado[8,3egdjppiindidie-Sehoe} vati ve WO Ra N~ O Rb
(M) wherein Ra, R and Rb are as defined for forrmula (1) and Wis 0 or

NR R' where R (R)ahdnkho-dr@-flundepededacthbdyy-pyrazina-kydphtwylf-9mrthylcdpound of
formul a (1%. 10 51. The .internedi ate conpound of C aim50 having formul a
(V1), whetBydropt-pyridofd3ndlpyrimpdinPhene; nt er nedi at e conpound of O ai m 51
having formula (MII) OOR H3ICN~-H OoOHR6a RS H (VII) 15 wherein Ris
as defi ned f or (R)er-Amino-(MMRybroms-4-8udrpehhendirdemethyl 6 8-dlmirREH-pwidofd,2ct ed
fromthe %ou%.‘ﬁogsi sting of halo, substituted or unsubstituted aryl, and
subst i t ut BYBI'YASIHEL i t ut ed heteroaryl. -130 53, A conpound that is

(R -2-Am no-7-[4-tl uoro-2-(6-met hoxy-pyri di_n-2-y|l)- .

phenyl ]-4-neth )—'2?{"8711ﬂﬂﬁy[drﬂil%ﬁ2d9rm@g0’[)ﬁt,l@ﬂ@]'ﬂ§b’ﬂ -PheayH-5meHyl-7,8-dihydro-

(R -2-Am pqQ- =144 - 2-( 6 Nef. hoxy- pyrazi n-2-yl)-phenyl ]-4-nmethyl -7, 8-
di hydr o- GEgBJ}'ﬂhég’f%Hﬁ;)gi %’3‘?5. ﬁ’lﬁ%l n- 5- one;
(R)-2-Amino-7-((R)-2-(5-amino-6-methox ypyrazin-2-yl)-4-methylphenyl)-4-
10 methyl-7,8-dihydropyrido[4,3-d]pyrimidin-5(6H)-one;
(R)-2-Amino-7-{(S)-4-fluoro-2-(6-hydroxypyridin-2-yl)phenyl)-4-methyl-7,8-
dihydropyrido[4,3-d]pyrimidin-5(6H)-one; and
(R)-2-Amino-7-((R)-4-fluoro-2-(6-hydroxypyrazin-2-yl)phenyl)-4-methyl-7,8-
dihydropyridof4,3-d]pyrimidin-5(6H)-one,

15 or a pharmaceutically acceptable salt thereof.

54. A composition comprising a pharmaceutically acceptable carrier and a

compound selected from the group consisting of
(R)-2-Amino-7-[4-fluoro-2-(6-methoxy-pyridin-2-yl)-phenyl]-4-methyl-7,8-
dihydro-6H-pyrido[4,3-d]pyrimidin-5-one;
20 (R)-2-Amino-7-[4-fluoro-2-(6-methoxy-pyrazin-2-yl)-phenyl]-4-methyl-7,8-
dihydro-6H-pyrido[4,3-d]pyrimidin-5-one;
(R)-2-Amino-7-(2-bromo-4-fluoro-phenyl)-4-methyl-7,8-dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one;
(R)-2-Amino-7-[4-fluoro-2-(2-methoxy-thiazol-4-yl)-phenyl]-4-methyl-7,8-dihydro-
25  6H-pyrido[4,3-d]pyrimidin-5-one;

(R)-2-Amino-7-((R)-2-(5-amino-6-methoxypyrazin-2-yl)-4-methylphenyl)-4-
methyl-7,8-dihydropyrido[4,3-d]pyrimidin-5(6H)-one;
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5

(R)-2- Ami no- 7- (2- br ono- 4-f | uor o- phenyl ) - 4- met hyl - 7, 8- di hydr o- 6H pyri do[ 4, 3-
d] pyri m di n- 5- one;

(R)-2-Ami no- 7-[ 4-fl uor o- 2- ( 2- met hoxy-t hi azol - 4-yl ) - phenyl ] - 4- et hyl - 7, 8- di hy
dro- 6H pyri d L - . -
(R)-2- Am no- 7- ?{)42 Mh@ya%@%}?ﬂgbﬁ)e%@%%%rﬁg}:nﬁn 2 yyl1 h el}yr%# meth)ﬁle?'n?/l) 4- 10
met hyl - 7, @hM@mS’mdﬂMBrdipfmn@m-]Sbﬁ}ﬂronemnﬂ 5( 6H) - one;

(R -2-Am no-7-((S)-4-fluoro-2-(6-hydroxypyridin-2-yl)phenyl)-4-nmethyl-7, 8
di hydr opyri do[ &R)&-Ahyigs-7ri(Rl}-#-Tmotd- - 6hgd@rgpyrazin-2-yl)phenyl)-4-methyl-7,8-

(R) -2- Am no- 7- 4-f ) uoro-2-(6-hydroxypyrazin-2-yl)phenyl)-4- met hyl -7, 8-
di hydropyﬁ‘gﬂé’{)w‘{ﬁfﬁg@wm‘a}qﬁné ‘%ﬂ)‘@"@ne 15 or a pharmaceutical ly acceptabl e
salt thereof. 54. A conposition conprising a pharnaceutically acceptable
carri € and a owophpomactutiedlboacseptiblosalt theregf.oup consi sting of

(R)-2- Ami no-7-[ 4-fl uor o- 2- (6- met hoxy- pyridi n-2-yl)-phenyl]-4-nethyl-7, 8

di hydr o- 6H pyr 5510 [A carrq:bpydl that di(Rﬁ-E-A)mﬁio 2M4-fluoro-2-(6-methoxy-pyridin-2-yl)-

(R -2-Am no-7-[4-f razin-2-yl)-phenyl]-4- rreth}/-7 8-

di hydr o- 6Phe;9y'r]r4d@e[hdl 3 MlmeﬁP&pﬁﬂ%ﬂéﬁéﬂpynmldm-S -one or a pharmaceutically

(R) -2- Am tl uoro-phenyl)-4-nethyl -7, 8-di hydro-6H pyrido

[4,3- d] p%@ 5 E%Pe%
R) - 2- Ami no-7-[4-fl yor o- 2- met hax azol

3(3_2]“ hydro- 25 8% py Icggafpgm OH]CB?PP?#;& %rn@ﬁgutlc%ll}a ceppa)() Jcamer ang)(lli)

(R) - 2tAm b 5 4- nyl ) - 4-

ot g1 7, B e B AR B P L Pl B ORI

(R) - 2- Am pido{4,8 9)]pvtirhidusfeng of Sphgmraommlﬂjr déaep@blel spltlesngdf) - 4- net hyl - 7, 8-

di hydr opyri do[ 4, 3-d] pyri m di n-5(6H) -one; and

(R -2-Am no-7-((R)-4-fl uoro-2-(6-hydroxypyrazi n-2-yl)phenyl)-4-nethyl -7, 8-

di hydropyrido [4,3-d]pyrimdin-5 (6H)-one, 5 or a pharnaceutically

acceptabl e salt thereof. 55. A conpound that is

(R)-2- Ami no- 7-[ 4-fl uor o- 2- ( 6- met hoxy- pyridin-2-yl)-

phenyl ] - 4-met hyl - 7, 8- di hydr o- 6H pyri do[ 4, 3-d] pyri m di n-5-one or a

pharmaceutically acceptable salt thereof. 56. A conposition conprising a

pharmaceutically acceptable carrier and (R-2- 10

Am no- 7-[ 4-fl uoro- 2- (6- met hoxy- pyri di n- 2-yl ) -phenyl ] - 4- et hyl - 7, 8- di hydr o- 6H

- pyrido[4, 3-d] pyrimdin-5-one or a pharnaceutically acceptable salt

t hereof. - 132
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