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2- AM NO- 7, 8- DI HYDRO- 6H PYRI DO [ 4, 3- D] PYRI M DI N- 5- ONES
WOEROSS4 BREFERENCE TO RELATED APPLI CATI ONS  Thi SPCT/US2006/038181

application clains the benefit under 35 U.S.C. 119(e)

to provisional 5 applications U S. Serial No.

60/ 722ANINQ-7;801 EhBYRIBO)[4,30D 1P YREMIDIS-5-ONES

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 2-am no-7, 8-di hydro-6H pyrido[4,3-. 10

d] pyri m dCROSSREFERENCE T RELATEBAPROIGATEONS

taut omers, pharnmaceutically acceptable salts, and

pr o’.ﬁkns gpplidaeme ofaimEthepesdtit uads IBFUSHE. 1ow) &

gla (g':gone rin conbination with at |eas '
app, %ﬁocnus 1S€tf NapeU? 37 flsd On\ﬁepwn@eb%r%ﬁé,@@du%ﬁl $cgr1al No.
6 ;
0/ g%@ngﬁ ;ﬁftélh gﬁgﬂfgg:sﬁ gp@@ %8‘%@@%?’&:;% ﬁﬂﬁc%&a? %,'H%?eliﬂ g? ﬁe%glience in its
entirgfist one addi ti onal therapeutic agent, in the
prophyl axis or treatnent 15 of cellular proliferative,
viral, ~autoi nmune, [ entral nervous
system di seases. MWMMI ON Heat
shogk or st ress.dr ag&tl cal | ésl ncreases cellula
pr oHFCRIEsH Byverticngielates p 38w dearpino-1:$-giyy r%@ﬁ%’ﬂd@[ﬂw-
dp$HRARBA-SnRLAES e
b o RE P, R T °g§§?2%%§ﬁe¥h@+ﬂ%99%cﬂev acceptable
saltppent eradrogs ﬂlbﬂ@of—lS@Bl@psmlﬁBM thamov EiSRAGudabithees onadEin

confiaiieaRER e Des b iial Rfaoe i aech S yiibeagarmadeutbatly
accéplilae agkieAnWubdy drii ﬁé@v@&ﬁﬁ Seds bt cdxﬁl?%sﬁfdnb Vdifh¥r ABRL or in

stabjli t{ f ol di ng, prevent non- speci
combhipptiogavittorideashere aaditianal tﬂielapclitmeagpnfo inethn prophylaxis or treatment

ot ALK Iy A o P G380 R e

diseamsst abundant cel lul ar proteins, accounting for 1-2%
of total protein in a manmal i an cel | under nor nal
condi tions. HSP90_is uni que anong cell ul ar chaperones
T that 1t | s BAGIKERVNBIOR FHE aRGENTIO
co-transl atl onal protein folding but is i nst ead
dedileahslaskios S%iessmﬁ@rq@}@aﬂmncmasweﬂlulaaprqdn@mm mevmmasses of

oSSt B OB TS Bkt s

Thege dvﬂphl;onels ﬁnioshudang tletmanberaofitha HEFH60§HSP7(§Qmﬂ HMSPYOFamilies, are
ATI,;_]% ﬁot ei tS bfe F gocurrent ed to associate with
s%n? ﬁ? e3 that lagiitate/enshie DIPpRISligat nrateln(sean aratejn that
[
roq iR iitbibctiGe Wi e ARPABRToP HU M A SRR, Bevent non-
spedifie digrggations,tand imaifteinractive protkim ednfommstions.t hat is well
conserved anong the four 5 HSP90 fam |y nenbers. ATP

b| mmer}gsmaimylgir SOnysrised pF HBPOO oesAP) Grpd4 510l BRAP-TL Pﬁ)resents
ul ati on of chaperone functions. The occupancy of

one toﬁ e Aot ghundanieelntas projeinh accaamtingniari In2%ruf |t<htakprptsm ina

ma&ﬁxhﬁﬁg’%ﬂ%}g} ST aqual gdr%l?iétrb%% bgﬁ%gp} SSaA 1(&}%@55%@ ?e ar cﬁaperones in

thatritaid inof reqliired foh g&ldreﬂ coheanslationad prateiA TElASR e id mbtbyd &dicated to a
HSP90 anﬂ bl ocks the ATP/ ADP-r egul at ed
uniqye sefqf£eilwat proteirse many 6hwWhirh A Kyetisrading pespemiles critically
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10 and client proteins. Consequently, ATP-conpetitive
HSP90 i nhi bitors induce destabilization and eventual

wabiogusssn- dependent degradati on of client proPEI/HS2006/038181
HSP90 has generated tremendous interest as a novel

‘ lnvolﬂng}p cgﬁng%?e\&ﬂlte ?llf‘ et 8 l l W ngoqst&z SSAr b@@rtl'ogﬁar&gﬁfs have been

€ oncopr ot ei
docufeftell E@%SﬂhﬂeWﬂt@HSP%(ﬂ{detﬁﬁdm ofwlieat pebteinmis expanding rapidly.
constitutively active in tunor cells. These include

f?rs!ﬁﬂg 13:15 sﬁﬂﬂzs aataRvEAEEte GRIRGALE Of aigurtoangfﬂitlsnaidow

ecep or tyrosine kinases (HER-2/ne epi

affintyy SPtbitiog oefvat et o PRUAORFT S dcgnons the four

e 435, Ak S aB iy e
o8 et s o i by e
ansammngnah:@hc dgnamyein (GM) %@Lf@ﬁblmé(e%f? iﬁééﬂs "3]:%?6*5
strucﬁg%l{l}p . 5 _ha]\:._e%lcﬁgléé; %t&%hf’eﬂqdf%ﬁol hﬂﬂﬁ% Be Hrih§le %qfﬁéb@actwlty of

apoptosis regulators (Survivin and
HSPAPahid Blockd the ATRiADRhAkgulbied ssobigRen-dissodaftonyystes beigveen HSPIO

functlonall contribu to all,. of rks
and gfeng mrean:, CompeiL k| Rrsgpsi i e btiigR iRy o,
L 4&¥@&da%ibn bf client prot
des,[mﬁ%%ﬁ f&;g? egﬁ%a}‘l;hﬁi:qgﬁlg r%é\%t&ﬁdegf] génggl S (Iér b(E:Béen %Of elﬁ 2)

| nf—]'%;ﬁ’ébthg%/ ééﬁérattgd i d|3u§ Hﬁ’é}éﬁ%§ h%@v&'aﬁfifﬂaﬁce@ ;Pdrget following the

._

évasi on o tosis

realid@ i tRattrhaty «ffitsl dlionts laﬂﬁs)na diole |ona¢prvte1q§ @ha@ ard fbquently
(hTERT), 25 .5) sustajn n neS|

overtaRIoB A TG oOF R TR0 P FpReh ol es lrftudk HEll known

SocCl at1 on

and &t&ﬁiwﬁ@f’gﬁlcgﬂﬁﬂg eRgdtd@lchlal @&%Ff& B&éé‘l)h@ Rintides (HIBRe2/neu, epidermal

oncoproteln ctron proper in nmultiple si nallnq{
growpatfiteryecetiat EGFR, Mssmmwhnrhke@pwﬂafaﬁwﬁ@ rgggptor IGF-IR),

e e A2 T LB P e AR BRR .

Src)' .E}th%hE Bhcirbteins THHCADIS NP0 bell-cAde ahgplamfs GBDE# and
l e oncoprotelns and cause concurr bition
CDIﬁﬁ) transcupgomfﬂmg%(ﬂstiog@ A anfiogebERCARIA Vﬁﬁ‘&ﬂ,ﬁ& xia;
. by di i
B L L T At

Hsﬁé‘épc?fént POtehist f%ctmuya BoriEBkty tPHI0u (e six ‘taltimarkatod nam:ler” which
attack on nultistep onco%gnesn s and, bl ock_ al.l 19 l% o
inclado«it exsempies agelevens BP9 herrarotging in Papthesis) 1) self-sufficiency

t |,
in ggq(,)\{z]tbgi(gn%]&l (}3’{%029 %ai” rl]? 22 h{sgf(i)sﬁtng Bfo t%fgzrg\%égl Xp ﬁ?h@tn%} 9@1@@% tPlk Mytl),
3) eRRidh bapoptdsts (Alg RIR), W) ucqulslmoradﬂlmltkess repkirgige pp@eual (hTERT),

d bout 20 fald t

5 o e kbt b A S
f )

RS T byt s oy

proﬁ&BigiQ mildplelegilish pmbways thatrare basertiabin mapdaining rtb@m;”ggtﬂated
I n "breast cancer., Cancer _cell s are highly adaptive to

growdsmd@emaélga@ﬁ@hﬁm‘@ﬁpg S-are capabl e of
acquiring drug resistance, in part due to Ar .
i nhizeetiratige nélg-nswo hsﬁn@rm’-wnﬁ?ﬁlﬂl"ﬁ praglelr%.m[} mdugg simultaneous
reover .. . for.ns ic
denlgioney THRE grec S Ema R SRR EondinbBhiARRL 6 Adus onoogent
sighedho GRS ThepdfotelBy dﬁmptmgdm ﬁuaa:t;ort dfatsiglé omecular entlty
certain cancer cells to escape apoptotic death and
evoke alternative or overlapping signaling to
efficiently develop resistance to a specific drug
treatnment. Consequently, inhibition of Hsp90 by
concurrently disrupting a wi de range of oncogenic
pat hways may prove to be a very effective approach to
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15 conbat a variety of hard-to-treat tunor. 0"23 The
cancers include, for exanple, breast cancer’

wo@@vioarsg2 prostate3, chronic myel ogenous | eukROi/aS2006/038181
(CML) 4, el anomab, gastrointestinal stromal tunors

HSPé{E %gﬁrﬁyéﬁét e:)taéf 1'1%1@% %gogl a co%?t%ﬂrlalﬁglll Hqg{ multistep

oncoldtfRGis and) BRIk AN G ARLE:L Balhﬂérk@bf c&&bﬁmﬂe@ﬁndmg on tdjularscontexts,
Stomach, liver, multip nyel omal6, renal 17 n

HSPWmth»wh@fchgvelv ro;was.gyom ariesta dtferdreiation, 06&1%%@9%8 of tumor cells
1 bito
v SERS ) o3 R BRI GRS e

multiﬂ[&’?hﬁgﬁ eybge ¥Ph e@alt@nﬁ oﬁdft@ems agesfofmatidBReg, achhawdation of mutated
i nclude, "but are no
protaiesa e 64l il ek v 'B%pﬁ ek S st R gsion of Hisp90

has Bk {1#1? tn% g BRYsRin brdadbeanyde 1 (HSV-1) as
ol nmune |seases i ncl udi ng those nedi at ed

et Ig? en{: &%.}zﬂglgﬁ{/ee ookt FhicRRnvikdhridrlts £ drb 8SfAble of

ivity eirther facilitates
ac u‘t‘xﬁﬁglkﬁrugﬁﬁés@ﬁﬂcy, 1arpdnrdap tto ﬂxairlmhermt gemetlcnmiqa,blh’efdanﬂqﬂasucﬂy

Morggr[%;,\rygg sg g;c’rlpa?sn G lﬁlélgnc?q térre%%%(ﬁeg{qég E%E;@g S Fllﬁﬂzil %)retératwns
HSP@Q qulb% l&?&%ﬁ?eﬁt%@%eﬁ%ﬁ%h&&'tﬁﬁ afbwo th@din b@dtkr cells to

0), whi may of fer
escapeap@wtai death oxd cankle almmatwpmpemappmwwiah% to ¢ffieigatly develop

resm%qr})@g rgqy?ﬂ gi‘ﬁgececg'gg %rgd amaﬂ eé%t?sgc:flze% ﬁéé@é’mﬁ‘? };]spgo bg concurrently
d1srﬁ§tf‘n a WiErARRWrbe hﬁ:"ﬂaﬂﬂ@a k halypeede® e aoferye eﬂﬁédtlah approach to

ous system ( ers and cardi gvascul
comblatsewsiety ofmm-zwmmm 2Thewm§zowp@%§qraefm@m

OR THE. | NVENTI ON 5
canqeﬁ\,/gyﬂqagn per te Ci&ﬁ‘?fn 396%@@315{11 %plé%ﬂgﬁ(p ri’d ’}Pelanoma
gastEdiPéétinal &kdinﬁ-t@rﬁ@rsc(@IS‘Ds)ﬁ Gigaster aell ndkemia’ dedicular tumor acute

st ereoi soners,, and 't he ar mageut i cal | klﬁcﬁglegl Oma colont*

myeé,cagengusdﬂwkqmle e gapdrie Wé\?%f lugg'e, hpad@pd @
thyro {(])ngh 811\%% I}Xﬁiﬁ g%%érforﬁé(m ! 1@19211[74&1?(1 TyShipRYfla i n- 5

ne conpo’u maceut | cal acceptabl e salts, and

3‘&?&%&’%? ?a[ﬂlagrgggﬁpo% %]?1 rhofatgl vea%%\a? raﬁ% “ﬁdé%néi?ﬂhoe“eat non-

onc&%@iéhﬁﬁéﬁﬁ%@fwm& disentd adllsnhowinaesmpd trpresiiaeaslasage of
Il n"one enbodi nent, the

HSPAC hers-inclada IbHWP aoligsd rOdwsfaA diseapepipieripiog by epafiils B virus
(H%nﬁepg;ugg IR (Hesn R Y H%e&n& DBt 1 G0 IRl

armaceutically

autdif@a Rk diEetses ahdluding thmsedledgtekil’te'rmm‘istent\}\m;p]@chrtq:@uivgtlon In all
sel ected fromthe group on n a)ﬂ
theqepy:@mgg@ﬁyated Hsp90 activity elther acﬂsta{es %1rus assembi(y d replication or is

required for aberrant signaling transduction in inappropriately activated lymphocyte.
Furthermore, HSP90 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
inhibitors offer therapeutic potential in treatment of central nervous system (CNS) disorders

and cardiovascular diseases.
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(2) hal ogen, (3) hydroxyl, (4) Ci1-C6 al koxy, (5)
thiol, 20 (6) Cl1-C6 alkylthiol, (7) substituted or
wan@alstsst ut ed C1-C6 al kyl, (8) am no or subsepCT/UsmA6/038181
am no, (9) substituted or unsubstituted aryl, (10)
substituted or Std VR and 25 (11)
substituted or uﬁﬁiﬁ@g}ﬁ‘g{ er o@%mﬁ; Ris
sel ected fromthe graup consisting.of (1) It : 3
O AP B PR Dae e gy S PR i gore
d]pyﬂﬂﬁaig.%t_éﬁelﬁo o%d%ga@&héijs; and 3er&didvpidré, uhe theopharmaceutically

unsubstitute al kenyl , ({4’2_ substi t ut ed Bg{r
acceptablelsalfs andtrrddiggs theresf Ryprypvided. syhestrpminar (B ehsjro-6H-

. bstituted . C3-C7 I . i
pyridi Oyt e By G fapihagehic il RN SR, Rl prodrugs
are FHSYOaskibitbis@ed aretisefi] B treatipgtcbiluiteptoliferativerbisalj suloigtnune,
heteroaryl, and (9) substituted or unsubstituted
cardipwassulie pad gentral pervpus systeBdigidssS om t he group :
consisting of 10 (1) substituted or unsubstituted .
. C3ICinasobastimkeyt, the apinedhédilydroceHgridakhdydinyeigndg-S-one
C5- 7hc g%oglkeQ%b? (3) substituted or unsubstituted
comppyRas f%s OB tiY'ed or unsubstituted heteroaryl, and
(5) substituted or unsubstjtuted heterocyclyl; 15 with
the proviso that when RaR% ani , then Rb is not
phenyl , 4-al kyl - phenyl , - phenyl, or
4- hal o- phenyl . I n anot het\ aspec t he esent
I nvention provides {ng cel l.ul ar
proliferative diseaseg i n a Quman ory ani mal subject in
need of such treatnen Iconprising dm nistering to
sai d subject an ano f 0
effective to repisdd or N prevert cel IR
proliferation in the subject. In another aspect, the

present invention provides rBthods for treating
cel lul ar

CHTES T R A T

D

ginistering to said subject ag amggnt r IO?I a conpound

0 faqr nmul a Cgl) effective to reduce or prevent _
celRib selegiedfrpmethe grayn copsistiie ubj ect i n conbi nati on
wi th at (Ilfasthy%ygge%,ddi tional agent

(2)  halogen,

(3)  hydroxyl,

4)  C;-Ce alkoxy,

(5)  thiol,

(6)  C;i-Cs alkylthiol,

(7)  substituted or unsubstituted C;-Cg alkyl,

(8)  amino or substituted amino,

9) substituted or unsubstituted aryl,

(10)  substituted or unsubstituted heteroaryl, and

(11)  substituted or unsubstituted heterocyclyl;

R is selected from the group consisting of

(1)  hydrogen,
4-
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25 for the treatnent of cancer. In other aspects, the
present invention provides therapeutic conpositions,

waeompnissing at | east one conmpound of fornula (PT/US2006/038181
conbi nation with one or nore additi onal agents for

the t t . of | oyed i
cancor @her Ay rtan kiSRG C IR s ar e
Co”pou{l?,?on%;ﬁ%ﬁﬁi o?ﬂﬁsub@ﬁlﬂteﬁ%h@ §1kfe 30 treating

a cond dul at i ng HSP90 2ac |V|ty In sone

aspect s%gt hesu%gtﬁqtealoe Anéubsituted T MO, 2RPTY1041362
PCT/ US2006/ 038181 cel lular proliferative, viral,

aut oi ngshe, aAstiurdas ankubstitued Ce6y crdloalkylyous syst em

di sease. In one enbodi nent, provided are conpounds,
conposi (6) onssubstifwteder nosibstiicd CxEy crgodkedr s suc h

as, for exarrple | ung and hronc pr ost at e;
testiculZAr tsHbstit terﬁ‘r‘%%ﬁ‘ﬂ’suﬂ’#ﬁ’gés col on and rectum
LI Ol digySt OB ﬁtut%d' & ShsERdnkal irhoRghiadbi | e duct;

r

ki dney enal . pelvis; urinary bl adder; uterine
cor pus; (Yt er substmmd\nr)unsmsaiwed reterotysld; myel omm;

esophag cut el ogeno ukem a, chronic
Efﬁt%ﬁ:f E@%gup %Pﬁﬁﬁ | eukeni a; | ynphons;

We' Oi dgn)eUk%Bsﬁtuté‘@&tlﬁfsulS‘sﬁ'tdted @yKI%Myaloalﬂiyﬁl n; oral
cavity d pharynx; larynx; head; neck; glloblastona

smal | i @est it titigas o uisabstinttedh@l- Ckytqyolna]kenylnor S
(A STs); gastric tunor; non-hodgkin |ynmphong;
el anom§3) anduhstlmt@h@rmubﬁﬁmﬁ@(bmlha. 10 In one

enbodl are sitions, and
net hod S\ﬂ? g%"lq?(ﬂ%r 1515 %Eésj[grgglg@ r%gch di seases
and ude(5)‘ or sﬁb’sﬂmﬂ(:&or Misﬁ?éhﬂdé@hétsmy«mkil ated by
epatitis B virus (HB epatitis G.viru )
hervpﬂsthsl mpvléfx that r‘?ﬂ?n:%dplé amippgihen R~ ip ogy Hgénlgﬁ’,\/)f-alkyi-phenyl 4
d are conpounds, conpositions, and
alkompﬁs&ﬂE ot hipRe i i

ng an autoi nmune di sease. |In sone
ects t he oi_mu
oS e e S G B R rORE pidey RAIRS 6k (Rgtind Beltulr
prolﬁ%fa‘ﬁ'vel Qe A S ICORRAMNGSaniragabREL inaesd ofsudh retingmis ccbmprlsmg
treating a cardiovascul ar or centr er vo g
adndinistering fo Sidsubiees AR P@ﬁmt&f@W@mPBP@?%"ggnE]&@cé%F 1}6‘?1@ reduce or
f met hods of manufacture and
pre‘feé‘%‘ﬁlglgg ﬂ{q‘%rea lf)réﬁ?neseﬁech ates as described in the
detail e descrl i on of.
DESBBNERET TP @regglbtée}/englf)ﬁllﬂﬁ \)1&%%11 Fotrddfitn l(::alular

e presen |nvent|
profife¥iiide ABeRRs n Shinby 6F Akt afdctial Heed of such treatment, compr1smg

pyrim di n-5-one conpounds, stere
adntinistening te said pebjedhen Igm @lﬂompgppi of g’@@@%t @qu}gecgscﬁ: {osreduce or

dry Hﬂ%}lth t least one additional agent
Pfe‘zengﬁ@ﬁﬁafﬁ’fgﬁfarﬁ?‘%é ﬁg%ﬁ%}g@t&iﬁ/\réb %91[62 apyer| m di n-5 s
fort}ﬁ%aﬁﬁém@@eﬁﬁzcr st ereoi sonmers, and tautorrers and the
phar maceuti cal |y acceptabl e sal ts and prodrugs thereof

ar e Qspdeky, RietRbneiderion piowles thenapeﬁtice:ompteantmng
cellular proliferative, viral, autoi mu

comlarsa;hg)até%twrmcoamué@ At fcamu}?e@ﬂa&gmbé%l@é ith Qe 8 ore
add[ltbrong e%e]%g{;f?)f t,h reﬁt ntE §% éan% %%%’pcgu i C}J}H}g %19?@2%@%{ daflCer therapy.

v nncgr{eoerr]nb %}/n?er}t hperoI/fc)ieMe cognp)ounds, compositions, and methods for

treating a condition by modulating HSP90 activity. In some aspects, the condition is a

-5-
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-6 WD 2007/ 041362 PCT/ US2006/ 038181 Ra O N NI--1R H2N
N Ro (lI) or a stereoisoner, tautoner,

wWoebarecseut i cal |y acceptabl e salt, or prodrug PEEDEING6/038181
wherein 5 Ra is selected fromthe group consisting of

cell&lﬁpﬁﬁf&%ﬁé{"g{a{lt ut&iﬂlnﬂ%% ca&%lg)g%s Gﬂ\éﬂ ?éé’ﬁtral néﬁbu%s@@h disease.
or 18 pht PhBSiBlent %?O%fe%#‘%ﬂ%‘%ﬂ% yﬁmﬂsﬁsu%%?ﬁ"[ﬁ‘? &

treaﬁﬂigldzancél’é s(di0ds, Sorleshmplef g and brosuinst ptdsta&d tdseitwd ao@mmypk;, breast;
and (11) substi t ut ed or unsubsti t(gt ed. heter olcycl

panqeeqss calen aad egtimighyiokk spmaghs lbvsh and mirabergiic oy ?ductyiﬂdney and
renal) I%Eﬁgﬂ?aff%édgp%éﬁﬂg uﬂéﬂﬁé’ ixt gh &Y. ﬁﬂll'tigfb myeloma;

substi t ut BF CUNSUDSTTt Ut 2d G-
esop&iagw wbyte rr(%]o@ndnstleulmmai chronimsyblegertous éejlk@mmmphocytlc

Gyt s o R e gl rohbeth P preealy and

phaébbﬁl RREANd; nedk! gh@dl?s%lhﬁ UhRd iffestiiRs gﬁ%ﬁohﬂtégtﬁdl soYal tumors

substitute unsubsti t ut ed heéter oaryl, and
(GI$"ES)) gaastrst tumet;stbnarodgkisd pephema;anelpranes; gog villous colrp afenoma.
selected fromthe group consisting of -7 WD
2001/t d tbAdiRERN, lpﬁi\ﬂd)ﬁll 48 818 poun(ds,) compositions;tapd nmathods for

treajig A5 ge] ditheatl CRIeEYRIBaP e ahpl) Vet R rditiegpd by
hep Shrbd fﬁﬁv) He ﬁtltls(éillr%@‘l’f ot Bép&Y sithpResthisituls tyfesid(HSV-1).

eteroary substituted or unsubstituted
hetygrRe ¥ifslimeit q)rowded are compounds, compositions, and methods for

treating an autoimmune disease. In some aspects, the autoimmune disease is mediated by

persistent 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

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-
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

compounds of the invention have the formula (I):

-6-



with the proviso that when Ra is am no, then Rb is not

phenyl , 4-al kyl - phenyl, 4- al koxy-phenyl, or
wd2dvalogsphenyl . O her enbodi nents provi de a coP@DUSZN06/038181

having formula (la) Ra 0 NR NHNNRb 10 (la) or

a tautoner, pharmaceuticglly acceptable salt, or

prodrug thereof, wherein'R Ra, gnd Rb are as

previously defined for fo mula (}]) and with the

provi so that when Ra is en RPR s not phenyl,

4- al kyl - phenyl, 4-al kpxy-p N~ hal o-phenyl. In

sone enbodi nents of t conpqunds of formula (I) or

(la), Rais hydrogeggjil\ odinents, Rais

substituted or unsu b In sone

enbodi ments, RaHaNc1-cs f}sh kyl of halo P o5 al kyl. In

sone such enbodi nents, ‘is methyl. In sone

enbodi ments, Rb is aryI or eroaryl. In sone such

enmad é@{;@@omabt lu&)me% IBEh&LuliEAR dcB&t5810 4, %Pﬁl%ldﬁlg #hreof,

of pheny pyr| rimdinyl, “pyrazinyl, "i ndol yl
whe2€int hi azol yl , and th| enyl, each of which can be

subsf.ituted,or u substituted. |n sone aspects, the

o pelci Bortile EESinsttigamtor oyt he

af or emengti on cgroups are substituted wth

substltmgd (?%dg%substltut ed aryl, or substituted or

unsubst i @t edhameé}roaryl In other aspects the Rb

gr oups a¢3ﬁ ted with halo. In still other

aspects e u’ps are substituted with fluoro. In

still @Fr a@p@gaﬁmxyhe Rb groups are substituted

with alk 25 hal oal kyl, al koxy, and hal oal koxy. In

some aspeets,thidle Ro groups are substituted with

met hyl . ot pe the Rb groups are

substitu¢ Zd ¢ E Qﬁ@ﬁﬁfn? -8 WD 2007/ 041362

PCT/ US20d8/ OSBJbSﬂmtddmrmhhﬁJstimtddddli Ggakky], Rb is

sel ected fromthe group consisting of substituted

aryl , s@bstlmm@dﬂh@bsélﬂli@cy@nwp; substi t ut ed

het er oar t& yelal kyl, and

substi t ueééd é}m%:e;élc ﬁoenyz/]fe%a\g/\%ér ein said aryl,

het er ocygloyl sdbeﬁmwalafrmhsubﬁﬂmﬁéa heterodrohbky! , and C5- C7

cycl oal ken¥ IS sel ect ed fromthe gr ouF consi sting of

pyrrolyl{11)s Pivsttred %Wﬁ‘&’yﬂlt‘ﬁ Y5 pyri mi di nyl
riq Iy Lyl trlazol I,

pxd%l é%éda %z @jﬁkﬁ?fg ﬂg%? Y fur anyl , )éui nol i nyl ,

i soqui no(l)nyl hydregenazol yl, oxazol yl, thiazolyl,

Cycl ohextd, RSB %lms%yé?@hﬁk@yﬂkﬁﬁ'nﬁ”y"
cycl open&zny u@gfm?%[”%gﬁg’%?ﬁﬁ@edé %6tfk%£ ment i oned

groups a one 1 tbstituents

sel ect ed f)r OWE&HEEtu%&H%n%Qﬁhﬁéd%CQfal@ﬁ&P al koxy, 10

al kyl, a yl am no, hal oal and” hal oal koxy.
In sone @ybodiubsituged dr unSutBtuest @ACH coeloilkgl, gr oup
consi sting of hydrogen, unsubstituted al kyl, and
substi t uf@d abibgtitutddorsmeubstitnidd @ﬁﬂo@ydaaik&;le is

sel ected from
(7 substituted or unsubstituted aryl,

(8) substituted or unsubstituted heteroaryl, and
(9)  substituted or unsubstituted heterocyclyl;

R is selected from the group consisting of

-
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t he group consisting of nethyl, ethyl, allyl,

3-methyl -butyl, and isobutyl. In other enbodinents, R
WO g003@k6t ed fromthe group consisting of hydrPQBEOS2006/038181

benzyl, 1-(4 15 nethoxyphenyl)ethyl, met hyl ,

3-am no opyl qﬁfg%h ' l. In
still her Su?fq‘giﬂge(go fm?[e @gbﬁgﬂ(ﬁﬁgﬁot her
enbodi {. Gi¥stituted or unsubstltuted C -C cycloalkenyl,

2- am no- 8 di hydr o- 6H pyri d § J pyrlnldln 5-one

comoounOJS) ha‘gﬂbmlaﬁedwmshbsu(ratbdaryﬁ 0, NNRHNN
XY ZY\N Yof O [n i t er eoi soner,
tautorrer(4) phéﬁ?ﬁé’é‘éﬁ‘if”b‘é‘!sfl?t%é étﬁﬁa@d , or prodrug
ther eof o), W& Ei#uB] biulbubdt t&tedl’i@t@fo%gﬂ Rands sel ected
from the>gr odp Consi st ng of 07/ 041362

PCHWitiSRe pfva@ath&wheny* 1byxmnrmgﬁwnR 43 notgiheypn4-alkybphenyl, 4-

hydr ox al koxy, 5 (5) thiol, (6) Cl-C6
ﬂk%ﬁ%@??%w@Vtﬁﬁ?ﬁ&%ﬁﬁgtltuted or unsubstituted Cl-C6

al kther entdiRBAiE BroRideSHdpifould BaviagFamuld @)
substituted or unsubstituted aryl, 10 (10) substituted

or unsubstituted heteroaryl, and~ (11) substituted or
unsubsti t ut ed heterocyclﬂ% wherein R is sel ected
fromthe group consisting|of (1) hydrogen (2)
substituted or unsubstit al k 15 (3)
substituted or unsubstgNtute Kynyl (4)
substituted or unsubstjjtuted -C6 a kynyl, (5)
substituted or unsugz%kiﬂted -C7 cycloal kyl, (6)
substituted or %qsﬁ
2

(Ia)

or a tautomer, pharmaceutically acceptable salt, or prodrug thereof, wherein R, R?,

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.

In other embodiments, R* is substituted or unsubstituted C;-Cg alkyl.

In some embodiments, R* is C1-Cg alkyl or halo C1-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,
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,
haloalkyl, alkoxy, and haloalkoxy. In some aspects, the R® groups are substituted with
methyl. In other aspects, the R® groups are substituted with methoxy.

-8-
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(7) substituted or unsubstituted aryl, 20 (8)

substituted or unsubstituted heteroaryl, and (9)
w@aspiser ed or unsubstituted heterocyclyl, wWheCBUS2006/038181

when nis 1, Xis C Y is at each position

in : -

o PEAFRLATdnERs 5E REQLURTE e ERSpRondfibgor sBbattued aryl
substitaed Betdfoayullyl Zsubgtitmtedshetareari, swubstitv@sl Gir€r; sl eloallh amd i s

0, Xis Cor N, Yis at each position inaependentl
substibitet e foydnalkand, whereimepid agyl, hetarosydyk Reterpsry Gyfgo

that no nore than.4 X.and Y oups are N an and
cyclpalip el €k YRl et oD B e FHRGnp O BTt
each position_jndependent] yv,sel ec . r
pherS i BO T mirar L G R A b g B LRl AR Ry
indoRylD&tddiasbROthdidzO Ry R il Wuekbliad1, B qalnelihyl, isot&zoWD oxazolyl,
2007/ 041362 PCT/ US2006/ 038181 (4) su st|tutqg or
thiazphgluerpholinedipidiey ] dpyeediginyl, thiendy, exalehexyls gydlppentyl,

unsubst i - a I '
eyl pidEprosiefd. SASERK qeprd SASHORMIHHES Bl ave
subdtibged siithtont esltwicbsubEtitnyts ecledtahftbm the g®up subsstingunfddlogalkoxy,

unsubsti t ut ed ar)il . (,9) ‘f}lﬁjh?s ituted or unsubstituted
alkyheanpine,aylaminog paloallys an B¥: unsubsti t ut ed

het erocycl yl, (11) substituted or unsubstjtuted

amilngomg empodigratseR is ssphected) (o 1hy gropp @thngafglﬁéﬁogm

_ . )2 - (
RN a8 han Sl TP R S Py Rt e from
the £b@p co¥iRingwif eethiyd, Ryl allyd}3-matiyl-botyl,tandmsobutyl. In other

I ndependent | sgl ected fromt he%éygr)o consi,sti nlg %
embpgimenys, K ig,sggelrd fi03) the gpp coneeeT HYdEpsa: baay b 4

§ ' OarfRlr 2R e Lt biph 8Bndpfofyd. In still

metgﬁ:ﬁgnﬁfﬁlmyé’)métﬁ%lé? %?ﬁ{l%%y%}ﬁ e o edﬁ%z- c%g 50
othalekybogdiment, (6 }s lydbsgent ut ed or unsubstituted C3-C7

cycloal kyl, 20 (7) substituted or unsubstituted C5-C7

cy dheabihensthbodif8ht, theldsarhinot gt dirydrm6dytridp (4, 2d]paripidin-5-one

(9) substituted or_unsubstituted heteroaryl, and (10)
compeyads kaye dhe FmuRR{Ist i t ut ed het erocycl yl

R& O

\Y/
dn
or a stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof,
wherein
nisOorl,

wherein R is selected from the group consisting of

9-



wherein R2 is selected fromthe group consisting of 25
(1) hydrogen, (2) hal ogen, (3) substituted or

wae@aostsst ut ed Cl- C3 al kyl, and (4) -OR3, - SRBCT/U82006/038181
NHR3; wherein R3 is at each position independently
sel ected.fro h roup consisting of 30 (1
hydr ogegl,) (Zchg‘Bg%n?i tuted or unsubstitut ed( C)l- C6
al kyl, (211 Wog&a0)7/ 041362 PCT/ US2006/ 038181 (3)

substituted or unsubstituted C2-C6 al kenyl, (4)
subst it ®ed Brd@rdubstituted C2-C6 al kynyl, (5)
substi tyt\ed o1 _ tituted C3-C7 cycl oal kyl, (6)
substi t Eéped g) C:J?%sub tituted C5-C7 cycl oal kenyl, 5 (7)

substit @§ed duiolinsubstituted aryl, (8) substituted or
unsubstitute teroaryl, and (9) substituted or
unsubst i(%)ut egjlggta@fﬁ%%1 yl, with the proviso that when

Ra is 33"()”0, shibs@ifutel orfinsdbstiditéd 0 iqadkyier do not form
a phenyl’, 4-al kyl -phenyl, 4-al koxy-phenyl, or
4- hal o- g&eny lanicodnsubdiBuled aotigr enbodi ments, the

2-am no- 7, 8-di hydro- 6H pyri do (g4, ? -d] pyrimdin-5 -one
conpound® havebstifEed or wsHESUWPETYbRa 0 NCR NI /Y

H2N N Xgllj(?)iYc aSF sti&t:.zt&{'orYuns(lF§tﬁﬁte&’het@rcfaﬁ"!,té?ﬂera

phar mac y acceptable salt, or "prodrug thereof,
wher ei n (RB), Rubsfitutdd oZynsubsitetnd hetercgclyhevi ousl y

defined for for a (l1) and wi.th t provi so that
mhé’r‘h%n&zslséﬁlleﬁggfhof“r%ﬁg%up\c,onsz,su% n together do not
forma le)anylhydfb-g@ﬁ’kyl - phenyl , 4-al koxy- phenyl, or 4-
hal o- phenyl group. In sone enbodi nents when n is 0, X
is C, an@)yY aupstend or ensubstiuigdC16Cs #kylsonme

enbodi nents of the conpounds of fo a (l1)y or (lla),
Ra i s hyd}ogesbstityigd Phu%%uh@#u@%fsﬁgak? L Rais
substituted or substitu C1- a In sone
enbodi rre(%ﬁs Slﬁgé{} fepr t%suh%fe%g%@%%%%y@f’- C6 alkyl. In
sone suchy ehRUIRALS undtBstittted®i08) eycloalkyl,

(6) substituted or unsubstituted C5-C; cycloalkenyl,

@) substituted or unsubstituted aryl,
® substituted or unsubstituted heteroaryl, and
) substituted or unsubstituted heterocyclyl,
wherein when n is 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
wherein when nis 0, X is C or N, Y is at each positiqn independently selected from
CQL 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 groﬁp is Sor O;
wherein Q! is at each position independently selected from the group consisting of
(1)  hydrogen,
2 halogen,
(3)  substituted or unsubstituted C;-Cg alkyl,

-10-
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For the conpounds of, formula (1), (la), (Il), or
(lI'1a), representative substituted alkyl -12 WO

wWQeO7008862 PCT/ US2006/ 038181 groups i ncl udePCT/US2006/038181

aryl al kyl , heteroarylalkyl cycl oal kyl al kyl,

heterocy yla Kk k jnoal kyl,
di al kyl @ t)YHJt dgﬁgn Fﬁnamﬁgé?{lﬁ :5 yr oups.

Repr esent at i Wl o9 LAsBStfuRal ijgﬂy], groups.
Represe ?at|%§1ﬁhteroaryl érou&?l ncl ude pyridyl,

pyrazi ng), pstibistiutbdy insubstrtddd@zChyyclogiylazol yl
i ndol yl, "qui nolinyl, isoquinolinyl, furanyl, oxazonI

t hi azol W) amﬂ>st1mtudemylhs@sbmpml Ci-67 opddoadkrodli ment, one
of QL or @ is selected fromthe group consisting of
substit(®ed swhdtiiediasansubstisiedgny| , substituted and

unsybst{ ut ed e‘giycjr'ungﬂg gﬂéduﬁe %s%?t " unsubstituted

pyrimd | tute unsu ed pyrazinyl,
subst i t(llt0$d amétlﬂ,ﬁkdm‘rsmhmisutmcﬁcbterndpﬂxll subst i t ut ed
and unsubstituted thiazol substltuted and
unsubst (]t ot eéfJthHTUéfﬁlﬂr ung SHhEe B8i nent, one of QL or

@@ is s Ich)lg}{ the group consi sti ng of
piperidlnyl nDrp i nyl, yrrolldlno

and benz
?rri no. h(m)oneC(émB&dO@aRf,, C@)N(BP )2Q§(@ @ER sgﬁ 156%@6[{ )2
cycl opebtd . “DRCORG: ol BRRe gﬁé?b@%fyora& s
selecteg fr omrihgn@r oup consi sting of  cycl ohexenyl

and cyclogentenyl In one enbodi nent, one of QL or @

| s sel eél‘@d f—NQnthe group consisting of substituted

, @525' %t%tg PCES 021(218 @&l Ssgg:g Z{b&l‘;ﬁ{e group consisting of

substltq1 d @§¢Q§m§ycloalkenyl mhereln said aryl,
het er ocycl yl, heteroaryl C | kyl, and C5-C7
cycl oal K&nyl SP@%‘@P‘&@EW“P%‘W@Q& %& %a’ consi sting of

oyr dayichy 1 orsef B T o el )
dol yl di I I,
o Y oS of HpRAGRLE, GyRp, 0 ol vy

mor phol '@) %hﬂfifthtg& eyhnsusyt{rﬁ@h Icgt@yéycldaﬂkﬁ ny'

cycl ohex cycl opentyl, 25 cycl ohexenyl,

cycl opentenylsubdtiuted sEuaspsiiitied GsHE; asfodxraékmmt i oned
groups are substituted with one to two substituents

selectederonmbﬁﬁm@donpnmbﬁﬂubdmmd of hal o, al koxy,
al kyl , | k m no n al oal koxy.
In one Odl Fﬂtz 3ﬂéwb&%§?h&%?”ﬁm J;ct ed from
substitutef angstihel s hdubb@dedmeterelytlyl;subst it ut ed
and unsu stltuted yrazi nyl , substltuted and

unsnhsmmﬂhn&éﬂgheh pm thogioupsensisingeiand unsubsti t ut ed
i soqui n J,], nyIh diUbSt i tuted and unsubstituted

pyrim di SN0 2007/ 041362 PCT/ US2006/ 038181
substi t 2§d adogeasubsti tuted pyrazolyl, and

substituted and unsubstituted fu

aspects,(3he %ﬁ@ﬂﬁﬁ@ﬁ?“@ﬂ%ﬂfﬁﬁﬂdgge P@WLﬂﬁétltuted

wi th one Wﬁ ugﬁgltu selected fromthe group

consi st i ¢ é Ri>a apﬁoﬁgﬁ§alkyl, ani no, al kyl ani no,

hal QRLKM R? RBEleach position independently selected from the group consisting of
(1)  hydrogen,
2) substituted or unsubstituted C;-Cg alkyl,

-11-



hal oal koxy. 5 In other enbodi nents one of QL or Q is
sel ected fromthe group consisting of (2-

whgaroxgert hyl am no) - pyrazi n-2-yl, 1H pyrazol - BEWUS2006/038181
1- net hyl -1 H-pyrazol 4-yl, 1l-nethyl- 1 H-pyrazol 4-yl,

2- (5 iy |~ BYLLEL I 2 LliRRENG 2 eyl | uor o-phemyl

2, 4- di mpkh di n-5-yl ,
25 d >u8?o‘”§ﬂ@ﬁé’4°r%8éb5§h”ﬁo$@ésﬁ§%§{” e
2, 6- di mephyl sméfmwécmranmhbsuanate&mo@dphmm 2 10

am nocar bonyl phenyl’, 2-am no-pyri m di n-5-vyl

2-chl or 6)4- rremﬂmuyemnmubﬁumtﬁi 64 C72:ycloalkenyl
chl oro-5-fluoro-pyridin-3-yl, 2- chloro phenyl ,
2-chl or(ﬂ)pyr isahstitied ot urpubstinsedanylr i di n- 4- yi

2-difl h I,
2- elt hog§§ hi 5‘5% 19‘% %? enx}%‘({n&é?&;ﬁ%&o%g&g phenyl ,
2- 1 uor g9)3- metihayihabeoyinsuBstithtedheterbeyayliy| - phenyl

% ;\7}1&3%8 p?@/@}tﬂgt)%hq%ﬁ%ﬂ% !auﬁm g{elﬁ&g rﬂg Z'5 annghl%g gleape? & In’ot form a
phe@rl hy. glﬁ(gf(éﬁ%&pﬁﬁ él% )g?f;slﬁ)l{gﬁgp ?é%%ﬁ%elnyl %Lrouﬁ).
. ﬁgpﬁjg;(gmg@cg . f{ﬁufglf BT RSHeL o %ﬂgs@w@phmh 5-one

n%oﬁi&tsl}ﬁwthetmmal(ﬂﬁy yl, 2-methyl -phenyl,

met hyl - pyri di n-3 2. oxo0- 1, 2-di hydro- pyri di n- 3-yl,
2- phenoxyphenyl éldln(§ yI 2-pyrimdin-5-yl,

2- trlfluoronethoxypheﬁy - trlfluoronethoxy phenyl
3, 4- di et hoxy- phenyl , 3,5-di thylé#soxazol 4-yl,

3, 6-di nret hyl 20 pyr - am dophenyl ,

3- am nocar bonyl phefyl , enyl, 3-chloro-
pyr
3

3

yrazin-2-yl, 3-cygnophenyl , i met hyl am nophenyl ,
- et hoxy- phenyl , phe

-et hynyl - phéfyN’, 3- hhoro- et hoxy - 'a1n-2-yl,
3-fluorophenyl, 3-fluoro- pyrazin-2 |
3- net hanesul f onam dophenyl, 3-nmet hogysa /C{Z‘]'Ih phenyl ,

3- met hoxyphenyl , 3- nethoxy pyrazi n- 2=yl
3- net hyl - 3Hi m dazo[ 4, 5- b] pyr azi n- 5- yI
3-nmet hyl phenyl, 3 25 nethyl dyri di n- 2- yI

or aitatgt.roig{el}:,,ggx%@t hoﬁ(lg %ﬁv bl tr BJ ;l)rl()l %qﬁeregfl i RLR, X, Y, Z,

é,li dindd Wfbﬂhﬁi‘a aﬂdwfch the proviso that when R? is amino,
andflhﬁﬁlrpgl%é 2S 5- dlanEt hoxy- phgﬂﬁ 4-chl op

the® X, IYuZJg macbm tngther do ool forma mlh/b—ﬁgkyg-ph@}yhﬂ albq;g@hyhlenyl or 4-

yridin-3-yl, 4-difluoro-2- methyl-phenyl,
halgfpg g “% f | uor o- pyrim’din 2-yl,

4- ethoxy pyri mdin X

4- elrspmie qrabadingents W% %Pls Qﬂ?i{]@ %“@/ ﬁ@f‘%e&({& pﬁye}r“%/ﬁo

j E%&%ﬁ%@%él}tp og&pﬁgggg‘ilpdg o; |f(|)rlrjnourlg BB or( I4), R? is hydrogen.

4- met hoxy- pyridin-3-yl, 4- methoxy-p r|md|n 2-vyl,

4- nt dtberyenphyodiments, R 3s substimptadeqryabulys ﬁ Ci-Cg alkyl

4- et hyl - pyridin-2- yl, 4-nethyl - pyrldln 3-yl,

4- P doRkd gh%dn;lemmmo 1FC IRyl 2r Bblo C-Cg alkyl. In some such

5, 6-di et hoxy- pyr azi n- 2- yI 5 -14 WO 2007/ 041362
mna&ﬁmwa@gmsﬁaaamﬁ1 acetyl-thlophen 2-yl,

5- am no- 6- et hoxy- pyrazi n-2-yl,

5- apbie Gompbiads\of forfRild), (Iap,)(ﬂz),ZOrr(Hﬁ), yépresentative substituted alkyl

5- am no- 6- net hoxy- pyridin-2-yl,

5-chl or o- 4- net hoxy- pyri m di n-2-yl, 5-

chl or o- 6- met hoxy- pyrazi n- 2-\h.

5- di met hyl am no- 6- net hoxy- pyrazi n-2-yl, 5-fluoro-2-

met hoxyphenyl, 5-fl uoro-4-net hoxy-pyrimdin-2-yl,

5-fl uor o- 6- net hoxy-pyrazin-2-yl, 55

fluoro-pyridin-2-yl, 5-nethoxy-pyridin-3-yl,

5- met hoxy-t hi ophen-2-yl, 5-trifluoronethyl -

pyri m di n-2-y| 6 acetyl pyr| d| n- 2 yI

~ T ~ 1 ~
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met hoxy- 5- et hyl am no- pyr azi n- 2-yl
6- met hoxy- 5- net hyl - pyrazi n-2-yl, 6-methoxy-
w@peoanirseé2-yl , 6- net hoxy-pyridi n-2-yl, PCT/US2006/038181
- met hoxy- pyri di n-3-yl, 6-nethyl am no-pyrazin-2 10 yl,

6
a5 5 8BV b3, sl eyl it
amytamlﬁédmgﬂ odTEkBMbmoalltyd) d3ulfbnanhidoaiky grodysdi ment QL s
I'n one enbodinent QL is alkyl. In sonme aspects,

ngfgregé&em% ar%l QR ISR HERPL grof. | S sel ect ed from

gen and fluoro. In sone aspects R2 is

f ! k%g%%egggg@%ge%%gd% Hﬁ;%ncﬁae bfmﬁ@ 158 lgﬁﬁmuainlyw

n-one enb
yrld'&lm.yéJ m@mwlfmdolvhlqknwynylt rsosmnehraé,demyl orezoly, thiazolyl, and
t hox In one enbodinent QL is OR3. In one
Prrent, R3 is selected fromthe group consi sting

85@38};,%4'9\30 Epationee EHRb (E{aﬁt%gll e FEnOBE SidupipoRPine of
subﬁMRé%bI%d‘ﬁ%xﬁﬁbsgﬁﬂﬁ&' gﬁ ts'uBé%ft 4 RREMSubstite el P HEH! Qbsuetd and

unsu stituted and unsubstit uted
unsybgtituted pyrﬁmbmlyl tsubmﬂuteélmmd msbsmtcd nyragingl sabstiyed anghd

substit.u a S
uns‘@??ﬁB’é‘fdr%B ﬁg”f[ %‘g?lléj[c ﬁ%s?i%gﬁq }HanOnglb%‘S 58{8%3“?@?. ng
uns@rfsﬁgft%%?f‘ hyl, 2 25 piperidinyl et hyl,
-plpera2|nylethyl 2- nor phol i nyl et hyl , and

2- (¥ oﬁg Eﬁﬁb&lpﬁg{hﬁtﬁ% By Q) 6 Y is selehﬁd?ﬂﬁ@tlﬁ"%&gi é’ﬂi‘l@ifsﬁng &
r

is selected e group consisting of ogen,
pipetitnythshophibliay] apysdlidirmngl, subberizylamidoal kyl . I n sone

such enbodi nents, Ris selected from the group:

COMNgionk emgoaafneﬁetohy bf Qebh@F is seldcted froda thetdrgup énmsipting of

and i sobut In other  enbodi nents, R is selected
cyckohgxﬁltan@cgﬁmt Yonsi st | ng of hydrogen benzyl, 1-(4

-15 WD 2007/ 041362 PCT/ us2 06/ 038181

metlhony phbagineat.lope of ReoR QY is selegtechiomdls group gepsisting of

cychl?gxefnp{g%rhcﬁynpo&,@&%n%nopropyl I n anot her enbodi nent of

ounds of formula (I11) are

praovided: . Ra 0 klR4
(1 1iryon8 cigbodiugne, 056 05 et O vttt FORRs BRuBTon Shing of
subé’t?tﬁt%ﬁta?}h fibStithied HeferdtyeHi kabithere hétcroalfyﬂ,&irtﬁtsﬂituwﬁﬂﬁciﬂ
is sel ected fromthe group consisting of (1)

cycldéﬁ{yq),%ﬂ substituted C5-Cq cycloalkenyl, wherein said aryl, heterocyclyl, heteroaryl,
C5-Cy cycloalkyl, and Cs-Cy 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, cyclopentyl,
cyclohexenyl, and cyclopentenyl. In some aspects, the aforementioned groups are
substituted with one 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,
substituted and unsubstituted isoquinolinyl, substituted and unsubstituted pyrimidinyl,
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(2) halogen, 10 (3) hydroxyl, (4) Cl1-C6 al koxy, (5)

thiol, (6) Cl-C6 alkylthiol, (7) substituted or
wae@abstssz ut ed Cl- C6 alkyl, 15 (8) amino or PCT/US2006/038181

substituted am no, (9) substituted or unsubstituted

subsfilpd it pphuB ORI Ty g LAY L BB ELETNGy. 1o some

aspeg’@r th§ afYGh QR A roﬁﬂ@&’élshwtﬂﬁe@wnhmﬁd stwd 31ﬂaetni:u€ﬁts Gflected
kyl; 20 R5 is hydrogen, alky

.. al koxy, ,
fromcthe BOUpRPnsisig of haloRalkaxe ai%eﬁé@ﬁéeﬁi‘%i( %/m@@i ]éeg gﬁi ’r‘feﬁcnh

roup consisting of hydrogen, alkyl, alkoxy,
hdoﬂgpg@ substituted or unsubstituted aryl, and

OB bhar s dhentt AsepEOL S0 2H BELEY 91l o up st of 2-

er eol sone
h dﬂoﬁ%ﬂﬁﬁcﬁmn %ﬁ-@uﬂl pﬁlﬂyyazam@@t1abiealysaHtpyrmO1¢murmthyi-

t her eof th the proviso that ﬁ 5n
1H'laﬂ@iZORG-y1F27-(5-R8thYé-@dﬂd® -4vB nhywloéérdlﬂwew eyl L3 ripethoxy-

s A, 2 e 2 L st agigent o

dlﬂddrcﬁ?her)y'l 2,6-88luot&2phddyR®, (Rﬂtméihﬁ?pyn@[ﬂ-]}—af) Zaacemm1dophenyl 2-

amiscan ony phopth P RS e B S

chlofo- SH{u%¥d ?gﬁclgl}{ 3dﬁf bl %aﬂmg gﬁeﬁrﬁ rZTEﬂlaro(-égg dln—@%q %ﬁlﬁrd—ﬁﬁtdm— -yl,

provi so

2- dlﬂﬁ@rolf&/-dfeﬂ@eylphdnybﬁ -efiltyliphemds 2-h§hd>p(w-gbazol-a1| klyﬂ ﬂugrcké-)pgethoxy-

hal
ool SRR ISR TS Bt ol 2 RS b phens 2
ﬂuoﬁilF %tfﬂfl&éngl |2Dﬂ1§cﬁﬁﬁxe%9‘p QOhtﬁ&@Ip?ndlEias 4B 2@:5@@@%1 3or
I'n sone such™  enbodi nent s,
meﬂmtylplwnyu%hydrosmethﬂpb@ml,@ewp@.uln@hrt-ﬂé/l,i ?nmetitomsﬁ-tniﬂw%ne‘fhyl-
phenﬁI -me doxfy[p%en}tllhs RS )%-ﬁ:y(%{]d?ﬁ §t}Jl rQm%{hoxy-pyrtmtdm- 4-yl, 2-methoxy-

thiazol-4-yl, 2-methyl-phenyl, 2-methyl-pyridin-3-yl, 2-o0x0-1,2-dihydro-pyridin-3-yl, 2-

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-
pyrazin-2-yl, 3-acetamidophenyl, 3-aminocarbonylphenyl, 3-bromo-phenyl, 3-chloro-
pyrazin-2-yl, 3-cyanophenyl, 3-dimethy1aminophenyi, 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-methanesulfonamidopheriyl, 3-methoxycarbonylphenyl, 3-methoxyphenyl,
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-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-
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-
yl, 4-methyl-pyridin-3-yl, 4-pyrrolidin-1-yl-pyrimidin-2-yl, 5,6-dimethoxy-pyrazin-2-yl, 5-
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hydr ogen, benzyl, 1-(4-nethoxyphenyl)ethyl, nethyl,

3-am nopropyl, and 2-nethyl-2- norpholinopropyl. In
wordenisabodi mrents, R is selected fromthe groR@I/US2006/038181

consi sting of met hyl , ethyl, allyl, 3-nethyl-butyl,

. byt I i i
acetﬁ{-]cglé)ha itk o o%lqlgs %qugggkm%f - %%nb-%ilg&ﬂ&%ggﬁn&ﬁyl-
D] Mot TR barrmiil v, bt ko>
chlopm R BRIt BreR.2 B, S RS ARGICES Sy SR i PR

methy '}gg{l&{y uorgr74 YO g?%rlq ﬁ% ﬁ@ﬂH%@%%%%rwln-Z-yl 5-

sel ecte group consisting o
ﬂuofoalbﬁ1d1ka§dx5Lmeﬂidxy+pyrldm-Ml, Saﬂnkﬁlbwrﬂnq?hen%yb é+tt4§luoromethy1-

oA e B
ethoﬁ(&'??ﬁﬂﬁiﬁ 6%&5%1&1'11*2 Yh &L fRioRo-piidinas-yl, 64ﬂdroxy-pyr1d1n-2-yl 6-

roaryl 'is selected fromthe group 5 consi sting of
metlﬁqué}methy@nmmwrazupﬁghﬁ-me@xyéymethﬁyp}ggzm@-yl 6-methoxy-

B A B ALY oY AL 0 i i

yl, 611%!1‘191 Fﬁﬂm— ﬂoﬂlahﬁﬁid BALR,2- trifmmmxy)pyrmwmnd 6-
hi azo , ,and thienyl. In some aspects, the
trlﬂmrgm@ﬂ@ yodied-H oups are substituted with one to two
substituents selected fromthe group consisting of
haﬂnpnahhbmﬁnwnhQﬁﬁﬂmkanino, al kyl am no, hal oal kyl,
and hal oal koxy. 10 In other enbodinents R6 is sel ected
f r dmohb emyodinent QN alitylndn sfmg Sphytsir@Xig methyl.
et hyl am no) - pyrazin-2-yl, 1 H pyrazol-4-yl, 1-nmethyl- .
H % o8& embddinlent, Riesdidredifrbin hysirogem hadiflydrp. In some aspects R’ is
2-(5-nmet hyl -pyridin-2-yl)-phenyl, 2,3-difluoro-phenyl,
fluope.3- di net hoxy- phenyl 2,4-di fl uoro- phenyl
2, 4-di net hoxy- phenyl, 2, 4-di net hoxy-pyrim di n-5-yl,
2. Gngint kubdpdimephdiiis selectal omalkil o lpsame aspects, R is methyl.
2, 6-di methyl -pyridin-3-yl, 2-acetam dophenyl, 2 15
amInmalehﬂmgﬁlmﬂmerR/ZI is sclecier ﬁr@mm}'lmxm dir porge %Pects R” is methoxy.
2- chl or o- 4- met hoxy- pyri m di n-5-yl, 2-
chliarope Bribbdiament QY is dRA- 3-yl, 2- chl or o- phenyl ,
2-chl oro-pyridin-3-yl, 2- chloro pyridin-4-yl,

2- q‘nfdnH @hfbo@rrﬁ@ﬂt flﬁ’ﬁ}! @él@cﬂéfd fro-thé pioup RbRsigting of methyl, ethyl,

2- et hoxy-thiazol -4-yl, 2-fluoro-3-nethoxy- phenyl,
isoppopylyexctopentybiang |cp5ﬁehf§x|y 2- fI uor o- 4- net hyl - phenyl
2-fl uoro-5- net hoxy- phenyl, 2- fluoro-5-neth yl

2- f]lnwme@pi’wdyﬂlqnt,stf iB gsdcqjecbfrpmcﬁuhstgutyd and unsu )()stltuted phenyl,

subéltﬂtl/eg aéﬂg{tbﬁﬁuﬁeﬁi tﬁwcﬁe g 319%% gﬂg@%@d’ unsHbst tuted pyridyl, substituted

and3mIBEIEANYE PyrhFih§l, Hed Qipetitid-ang mmmwstluﬁedmmumyphenw
2- met hoxy- pyrldln 3-yl, 2-nethoxy-pyrimdin-4-yl,
2- nﬁttﬁl )&Yn‘boﬁﬁhﬁﬁ OR& it sME@ted?frHﬁltth&‘ orde E%Mils’ung of 2-am1noethy1 2-
2-met hyl -pyridin-3-yl, 2-oxo-1,2-di hydro ridin-3-
pip@idipyiethok Ppiiprytiny ity appbalipyiethsl pyd prNameth slpyperazmyl)ethyl
2-trifluoronethoxyphenyl, 2- trifluoronethoxy-phenyl,
3, dmtlorrt dntbodiméenyR is sBleBted ifroet thy | growoocaszistinglo ydrogen,
3, 6-di net hyl 25 pyrazjn-2- 3-ac oph
unsabstieeR alkob oy RERGAFA A5V o 30 ATy OSTBRT o b selected from
| 3 hanisoapyie My lother
R SR C S SR TR AR sl s
emBoditnbytayR ipsedevidd, fr@n mqgmup gonsisting ﬁff hmrpgfm, ety 1-(4-
3-fluorophenyl, 3-fluoro- pyrazin-2-yl,
3-nethanesu|fonan1dophenyl, 3-nethoxycarbony|pheny|,
3- net hoxyphenyl ,  3-net hoxyqpyrazin-2-yl,
3- net hyl - 3Hi m dazo[ 4, 5- b] pyrazi n-5-yl,
3- net hyl phenyl, 3



30 nethyl-pyridin-2-yl, 3-trifluoromnmethoxyphenyl,
3-trifluoronethyl phenyl, 4,5-dinethoxy-
W@/ - 2-yl , 4-am no-5-fl uoro-pyri m di n- 2-pCT/US2006/038181

4- chl or o- 2, 5-di net hoxy- phenyl , 4-chl oro-
2-fluora-phenyl. 4-chl.oro-2 0

mettrg Rl ey At e g A 1oAY
ioggéfgﬁée%g%ﬁ%%{léﬁég Geﬁgxgqs gé,_cy%on&s (ﬁj}grrx%lﬂa (II1) are provided:
4- et hoxy-pyrimdin-2-yl, 4-ethoxy- pyrimdin-5-yl,
4-et hyl -1 H pyrazol - 8%, 491 uoro- 2- net hoxy- phenyl ,

- fl uor ophenyl ,
4- met hoxy- 5- met hyl - gyri m dilq- 2-yl ;R4
4- met hoxy- pyri di o
4- met hoxy- pyrim ,
4- et hyl -pyridintf2 5 yl,
4-pyrrolidin-1- P72
5, 6- di met hék pyraziM- 2-yl |
5- am no- 6- et hoxy- pyr azi n- 2-yl
5- am no- 6- net hoxy- 3- et hyl - pyrazi Q
5- am no- 6- met hoxy- pyri di n-2-yl e
5-chl or 0- 4- met hoxy- pyri m di n- 2-yl,
chl or o- 6- met hoxy- pyr azi n- 2-yl , ;
5- di net hyl ami no- 6- net hoxy- pyr azi n- 2-yIR" 5-f| uor o- 2-
met hoxyphenyl, 5-fl uoro-4-nethoxy-pyrimdin-2-yl,
5- f | uor o- 6- met hoxy- pyr azi n- Qﬂgl .5 10
f | uorctersoisamer, pauigmerSphanamsuiicablyracesniabe galt, or prodrug thereof,

h5-.rret hoxy-t hi ophen-2-yl, 5-trifluoronethyl -

WO i di n-2-yl, 6-acetyl-pyridin-2-yl,
6- Githebia-RIME selédle@irin, thSg@upcxnsiginpafi n- 2-yl , 6-
et hoxy- E{vri di n-2-yl, 6-fluoro-pyridin-2-yl,
6- f | uor dlpyr iWidsegeny| | 6- hydr oxy- pyri di n-2-yl, 6-
met hoxy-@) netllg%r%gi no- pyrazi n- 2-yl ,
6- met hoxy* 5- ne pyrazin-2-yl, 6-nethoxy-
pyrazi n-@)yl ; hy@kromtihoxy- pyri di n-2-yl,
6- met hoxy- pyridin-3-yl, 6-methylam no-pyrazin-2 15 yl,
6- net hyl(\-‘/‘byri 1-952&;9?2%
5-am no-g (2,Rid-trifluoroethoxy)pyrazin-2-yl, and 6-
trifluor gret hyl -pyridin-2-yl. In another embodi nent of
the inve@i onCi-Corikylthiws of fornula (I1V) are provided:

CH3 0 R4,_. N NHE N N R6 20 or a
st er eoi sdfrer, Sl{bﬁ‘i%[)eﬁéﬂun Wgﬁ?ﬁgege%ﬁéé{% accept abl e
sal t, or gprod t ; ein R4 is hydrogen or
substit u@gd o%ﬂ%ﬁsdagg}%?{tﬁ%%%ﬁ%%i C6 alkyl, R5 s

hydr ogen(®r halbstituRGicorivmsibstimtddeyf r om t he group
consi sting of hal o, substituted.or unsubstituted aryl,
-19 WO 2@3?/ oﬁ@@%@*@@%@%ﬁ@&*ﬁ%&aryﬁﬂﬂé substituted
or unsubglh t ubadiReldEs AAEWstituted heterocyclyl;

R* is hydrogen or substituted or unsubstituted C;-Cg alkyl;

5-

R’is hydrogen, alkyl, alkoxy, or halo;
each of RS, R7, R®, and R’ are independently selected from the group consisting of
hydrogen, alkyl, alkoxy, halo, substituted or unsubstituted aryl, and substituted or

unsubstituted heteroaryl; or
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In sonme enbodi nents provided are conpounds of formula

(Iva): CH3 OR4A NN" HI --- AHHN)-'"~ N R6a R5
woR0000Ma52 5 or a tautoner, pharnaceutically acPepUsivhe038181

salt, or prodrug thereof, wherein R4, R5, and R6a are

' ge
o FHEUAIALY TS EBE RN bl s8R pepor and
Wlththelpﬁoxaai that when R? Bmﬁlh@atgi’ RUR cRhand R’ arp IQ’fdrdfgpdr‘(hng, is not
benzyl 4- et oxyphenyl)ethyl met hyl, 3-
hydﬁ?ﬁeﬁoﬁkﬂp F(OX%I‘PH 30net hyi - 2- nor phoI i nopr opyl I n ot her
e Rhiibo ﬁlérﬁ ?A\@&édeﬂ &b 6191@[& BPﬁ)fﬂlﬁ&UﬁﬂI
cgﬁg%ﬁ%ng o%l %’ , et hye, , 3-neth ak?utyl
and i sobutyl . In so r,enbod;nents R5 is hydrogen or
fluoro. In sone asp s fluoro. In sone
aspects, Rb6a is aryl groaryl substituted with
one to two substit R act ed_Rfom t he group
consi sting of haNdg, alRy ampd, al kyl ani no,

hal oal kyl , and .15 | n some| enbodi ments R6a
is selected from ] pf subsget ut ed
aryl and substift ] aryl
and het er odf IS se ected : s consi sting
of furanyl, pyrrolyl, phenyl, pyric riazi nyl ,
pyrimdinyl, pyridazinyl, pyrazoly A dazol yl ,
triazolyl, indolyl, oxadiazol eRréfhi adiy RS

qui nol i nyl, isoquinolinyl, isoxazolyl| oxazolyl,
thiazolyl, and thienyl. In sone aspect§; the

af orenenti oned groups are Zﬁgﬁ?ubst ituted with one to
two substituents selected f the group consisting of
e addeiy H0sal@ bkploarighBereb @Rty R?, R, R, RS,
m?ang ﬁkﬁéﬁﬂ o%?m nmggﬁgﬂ%nbgllne%ts g%Ga i S selected .
R’,R%omd Rearg mpmvmlﬂb'l defined) fayforr@un (H) end withzhe gyoviso that when R

is airgoufxgcﬁﬁag? gym/ moo%)fd? 8g%%: %‘ﬁl & &5 09 hS}/rfirogen alkyl, alkoxy, or

hald- met hyl -1 Hpyrazol -4-yl, 1-nethyl-lH pyrazol-4-yl,

2- (5-net hyl - pyridin- 2- yI) phenyl , 2, 3- difluoro-phenyl,

24" d%%ﬁ%’i%‘f s BEd O oy~ pyr 1 1 di n-5-y1.

2, ol neﬁ‘%ﬁ*?o%@?ﬁ%yﬁ‘ g Syutld SR 5‘28%@ Co o)

am ?ﬂoé:ﬂ?g QO;Q lgenyl %C,?Tn(:}ﬁnﬁky%yqt :hnfoél-c6 aﬁcyl. In some such
em% e DA é”yld' " e oro- E'y"r?&?'nf’ﬁ.eSY', |

g gllr;%&ué)er;ml? @Errl]tg)c()i/( e 19%//qn|t186,rl§£ 1§ S &E@%}n tBﬁ gfﬂ}llp consisting of
i Gob 58 L SR L TN g i
mozZpHolinopropyie Ay lothep efbodinenisy Riislselected from the group consisting of

me@&r;ﬁﬁ#ﬁﬁ@*%ﬁ%ﬁ% thox%ﬁ@?%: in-4-yl,

2- et hoxy-5-trifluo t .
In somey emboc{lments ﬁp mi H%gen or fluoro. In some aspects, R’ is fluoro.

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 heteroaryl substituted with one to two
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phenyl, 2-nmethoxy-phenyl, 2-nethoxy-pyridin-3-yl,

2- met hoxy-pyri mdin-4-yl, 2-nethoxy- thiazol-4-yl,
wQ@200e0imgb2 phenyl , 2-net hyl - pyridi n-3-yl, PCT/US2006/038181

2- oxo- 1, 2-di hydro-pyridin-3-yl, 2- phenoxyphenyl,

subgﬁtﬁ¥ﬁth gél@ctg’d ¥bm tRe E%rub %ﬁ’élﬁlﬂ% of Ihalo alkoxy, alkyl, ammo alkylammo
-trifluoronet hoxyphenyl trifl uoronethoxy ph eny

hal@lhyldandehah@llyoxwhenyl 3, 5- d| met hyl - i soxazol - 4-yl ,
3, 6-di net hyl 15 pyra2|n-2-yl, 3- acet am dophenyl
3- ahi sooambsdjtheiieRS is, seReted drom fileenylp codsistihgobsubstituted aryl

%ﬁh%%ﬁ%mﬁ Wéearggfﬁg} %’y]r@}%f}%tqu%géﬁggegtgg Iﬂ_e " tlh’e group
corélsﬁﬁé‘ ¥R A ‘fiﬁl}ﬁ]o 3yl ]ﬁ?}%g?'lg peridy 'Wrﬁﬁx?l ]IE’_%hhﬂiﬂ'jf‘l Zsy¥idazinyl,
, 3- -7 pyrazin

| Uor ophény
PYI‘SZthit hmdemlylt tmaﬂhy t apdedyly bxadBwnkst teh quipplimpd nigbquinolinyl,

1s0)§>az§§{1,hox¥<§¥f ﬂﬁ?@ggofr;{le t%lhoxlé)}ﬁééﬁﬁ Iagaeﬁsy%he aforementioned groups are

subauﬂiﬁgdhyl'tlpbl@%'two %u@@mi'&ﬁsmélec&ﬂrﬂcﬁh fhrezr¥hp consisting of halo, alkoxy,
-trifluoronet hoxiéa phenyl, 3-trifluoronethyl phenyl,

alk;ql; gmggiopalkfilsrijno, g aHiylnaﬁd ,’zlawlkoxy
4-am no-5-fl uoro-pyrimdin-2-yl,
4- chi Qih@’ emtdithenss RO; bh@d)ﬂo,m the@mbtq:r epnsisting of (2-hydroxy-

fl L, 5 t h
S IR A e s e R RS
pyrézcﬂﬂlhﬂxy {Smhdthia dﬁmﬂiﬁ BJﬂ)deén?l' 2|3rd1ﬂuoro-phenyl 2 3-dimethoxy-phenyl,
4- et hoxy pyrim di yl

t
2 4@5@%&&*@3& anaizmpﬂlgxwhelwl,fa 4réiraet owbpmngdnpﬁéﬁﬂ 5-diftuoro-
phens y Lkﬁﬁ?l’u%gﬁﬁl%e{ﬂ}y{ P@%ﬂ%ﬂ%ﬁ%ﬁﬂ%ﬂl-i{-k/y %ra%gl!aﬁﬁ&phenyl 2-

amﬂroﬁabhﬁy{phemyl I2da11111n8-pyhmldm-5¥?]!; D&h}or@yflcmaﬂldxy’rpﬁﬂmidm- -yl, 2-
chlgton%{lﬁ%o-wfc{l@-ﬁry_l 22-0]91pr0-gfhe,pé( quhﬁ@my&ﬂm—%—y&|2—chloro-pyr1d1n-4 yl,

F . -methoxy-
AR R b D o el g gy methony
phényh 2i-filwer6-3embibyphpyyl A2 lﬂlll@ﬂ)—ﬁ}'-lmethyl-phenyl 2-fluoro- S-methoxy-phenyl, 2-

ﬂu%b%%ﬂ)}fg)_ Qg:ﬁ)/,l 3 rret y&-ﬁlu@/ r—SIychfJ n—% }X 2-hydroxymethyl-3-
meﬁfo?(% gl' 8- HWE&@%%‘LIBM}SHeﬂyﬂ Qflsczl‘u)/ﬂohnfll B0 2-methoxy-5-trifluoromethyl-

| Or o- hoxy- pyrazi n-2-yl
ph@afh @m@tﬂnyxmhmyl @-metmaxwps}ma?zyh 2zmethoxyspytimistiar42yl, 2-methoxy-

thlaszo “?I}’E’yio) %Pﬂ%@?’y’ p g‘i’f “RYH 31?193)3%58%)(0'11] ijd{hyglrcy byrldm- 3-yl, 2-
phédosdsamnpu Qlﬁklanﬁf-s YA, 2 @rrﬁﬁidhpz-yy-l,mtﬁifmbfmﬁcthéxyphenyl 2-

rrethoxyth hen- , 5-trifluoronethyl-

trifhooorpetha’geph /%53%@@?@@3@31@% égﬁrdlmeaxy}rw?xwol 4-y1 3,6-dimethyl-
P yrgmﬁg%%x?/ a%trgglgﬁwi}h% il a%-nﬁ)té}%l% é%lppy |’c?in %%?G W I,lenyl’ 3-chloro-
pytaziht 249l B-ayyidphienyl 23 xdimetﬁylbinmmphemﬂ-dﬂhnxﬁ—phényl 3-ethyl-4-methyl-

pherpé([I ud rgrl-%Pw& g#pﬁl}g p}eggqxpf ];yrlg}n- -yl, 3-fluorophenyl, 3-fluoro-
yézﬂei °§¥n§hﬂﬁ5ﬁl¥dnaﬁﬁ&3ﬂ%ﬂyl% lﬁ{ethcg(yﬁﬁ%&%}fhenyl 3-methoxyphenyl,

pyraz rid

-rﬁethce«tyhlwrgzzlpwyldiim@h}wl{ &mdadeJSdﬂpymmmﬁf -plz Brmeth@phenyl, 3-
melfs TRyt 39U ety B 2 TSP mAe A, 4 ydigmethoxy-
pyﬁlhicﬁlll-g%ﬂ MR- 5-Bb? ﬁnﬁrdyd-z-yl n-gedoles- dﬂﬁaﬁdxytgﬂéngll 4-chloro-
rovided are co avi ng fornul a q
org-phenyl, %Qﬂpm%)@thopqy- 5-methyl-phenyl, 4-chloro-pyridin-3-yl, 4- d1ﬂuoro-2-
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Q2 Rl1 (V) 10 wherein R10 and R1' are independently
QL, and Ra, R, QlL, and Q2 are as previously defined

wo ero7hesul a (11). I n anot her enbodi nent, PCT/US2006/038181
2- anmi no- qui nazol i n-5-one conpounds have formula (Va)

meié?b—ggﬁgl ™D dky- 5N P -FPmidRA N @&hoé;y %ﬂﬂ%ﬁﬂ‘-@?ﬂ e4-@1éloxy-

RLO" R 1 ar'e i ndependently
pyrQ@idine6-shsh-pihplel Bepstayol- &e’ﬂ,l‘lﬁﬂubrbfi’r -mestomyHphertV) 4- e, “Wethyl-

R ST SRSSPLOREIAR, 0O, BRSELS S0 1.

’rnefhbﬁ yﬂﬁﬂ@ﬁlﬁyloﬁ-rﬁdiﬁo@%mﬁlﬂﬂﬁﬁ&@f 4L REMV-Bhdn¥A, mgthyl-%yrldlmz-

Ra is hydrogen. |In sone gn}qﬁ)ects of "t hée ‘conpoun
yL, ﬂnertbylrmmhr( %yl,a‘}myr(%i}n-lthps'rl lét,gt')é]d5ﬁrcbmeth@éY'Pg¥3@U}32'Yl 5-

f
o Ao RR s et b ERRon R SeamirerGpeyp 2ttt
pyrand ﬂylnﬁhhyho-ﬁ-mh@bgbyrmmcmﬁ chlbfo- Mﬁ&ho@sm&ﬁﬁlﬂm-ﬁyl 5-
ted from.the group consi stin nmet h

sy} mnlnsréjmeﬁwesmpyrwn- b Ssiero2-
me?l%ﬁgﬁfeﬁ yPk. dﬂlﬂ) o-gq{:fﬁﬂw&r%ldﬁﬁﬁgwﬁﬂ@%- ngtkéy?)p% %62-571, 5-

el ected fro oup congi’sti ng o
flugo-pymidine24yi, ti:lmeﬂloay-pyl;ldmtﬂa‘;;l‘, bthokyethiaphsnisylj §-otifbabromethyl-

Py P Gt T RO S b eSO B e 2y PR Ry,
eth&%bﬁfﬂldlﬁlﬁﬂ @fﬂu%fbsﬂﬁﬁilh-tQWle@ﬂ%roCFyrfm&JB | KB Ybxy :p?ndln- -yl, 6-

ot'her aspects said aryl het'er ocycl yl , heteroary
metngz:ﬁ-my lvlaaimwpyraamdz szl56@7rethw @matladxnyrazm 2 il dfemethoxy-

M T T —

yl, 6&11&&}21%y&‘idm-ﬂfyl &z ahitlo-6- (212t uoroshek B Plalin-2-yl, and 6-

t hi adi azol e, furanyl, quinolinyl, isoquinolinyl,
triffugeymaetRYlnyridincad bl v, t hi azol yi norphollno
pi peridi nyl, pyrrolldlnyl thlenyl cycl ohexyl, 15

cy clnognethey r:mb@@lme@he&tén mvenramu colylpbm rof éorpiula (IN) srerprovided:
aspects, the aforenentioned groups are substituted
with one to two subs€Hguent® sel ected fromthe group
consi sting of halo, al kyl , am no, al kyl am no,
hal oal kyl , and hal oalkoxy. Lln othehgaspects of the
conpounds of for . 3 Q IS sel ected from
the group consisyi
(2- hydr oxy- et hyl g
l1-nethyl-1 H
HoN

i NO) - pyrazi n-p

-yl, 1|H pyrazol-4-yl,
H

R6a ,

av)
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,

-19-
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20 pyrazol -4-yl, 1-methyl-IH pyrazol-4-yl,

2- (5-nmet hyl - pyridin-2-yl)-phenyl, 2,3-difluoro phenyl,
WwWQ2®7dirser hoxy- phenyl, 2, 4-difl uoro-phenyl, PCT/US2006/038181

2, 4- di et hoxy- phenyl , 2, 4-di met hoxy- pyrimdin-5-yl,

and%@stﬁhfeh%hﬁs%ﬁﬂ%dhe%r@ar?l‘ f1 uoro- phenyl,
2 6-di met hyl -pyrid 3-yl, 2- acetan1dopheny|

2. o SRR BV%%@?@?%WF* B Rl dtay:
2 chl oro-5-f1 uoro- pyPFP'n 3cW| 2-chl or o- phenyl
2-chl or o- pyri di n- 3-yl, 32 25 chloro pyridin-4-yl,
2-di f 1 uor o- 3- net hoxyphenyl ,
2- et hoxy-t hi azol - bMQr O- Fﬁethoxy-phenyl,
2-f 1 uor o- 3- net hyINohenyTN - phenyl ,
2-fluoro-5- nethagxy-phenyl, 2-f]uoro-5 nethylphenyl
2-fl uorophenyl , 2-

hyd
2-
5-

2- et hyl - phenyl ,

ydr oxynet P
hxﬂ“4 yl, @

soqui noli

trifluoronethyl- phenyl, '
2- met hoxy- pyridin-3-yl, 2-nethoxy 30J% di n-4-yl ,
2- met hoxy-t hi azol -4-yl, 2-net hrPa
2-met hyl - pyridin-3-yl, 2-oxo-1, 2-
di hydro-pyridin-3-yl, 2- phenoxyphenyl H2 pyrldln 3-yl,
2-pyrimdin-5-yl, 2 -23 WO 2007/ 041362
PCT/ US2006/ 038181 trlfluorgwayhoxyphenyl
2-trifluoromethoxy-phen 3, 4- di met hoxy- phen
3, 501§;ﬁ ’ﬁlgtom,qr,p agl@%ﬁlgpalﬁr %gzpeptable salt, or prodrug thereof~ wherein

e L

g gﬁi rTsg)r fl rﬁ%ﬁrg nts 0¥‘fl‘ie cgmé%gﬁrgg fl%%%lﬁ%l%? IV) or (IVa), R* is selected
frod-thé Ei}dup‘éoffﬁﬁtmg oﬂli?ﬂfb)gbn b'éngﬂm#WhTeﬂﬁﬁ?pﬂkenyl)ethyl , methyl, 3-

3-fl uoro-6-nmet hoxy-pyridin or gphen

amoprapyh Gng griagthp- n}ﬂrph@mﬁﬁnon&hq ednpihsh amb%weﬁyk is gplected

fro%ﬂh@ g@ﬁi’%{’gi}i"a (ﬁq’géﬂl L, égﬂe Elmy?/ -B%w I:'utylI and isobutyl.
4 z
3 rrent %’ © %n?/tr)odlcljlggntg R %%Xrog o uoor'f% ngff ?e“gl)(C %Rgcts ’ is fluoro.
{I-HI %fﬁ’l{)‘lljeoég? %g%% b {)Sﬁﬂ?/%haﬁefpaﬁ)ﬂ);ngstﬁgtég V\P %rone to two sul;éllfuents

selé’ctMr&th@g@uﬁ 'cﬂﬁﬁ%)bﬂhﬂl%né/lk@xy, alkyl, amino, alkylamino, haloalkyl, and
4- chl or o- 2-f | uor o- phenyl ,

halelkese- 2- met hoxy- 5- met hyl - phenyl
4-chl or o- pyri di n- 3- yI 4-di f 1 uor o- 2- net hyl - phenyl, 4-
et hbxsonte- efmbuﬂlmelpiy Ri ihnsdelaet@d frbmn the group consisting of substituted aryl

ands Bppigiel tRero iyt Bsfeiniea o fand Hebi-Bttl Rselefied Bt yigroup
corﬁrsflh ef ﬁrr&‘tﬂ%y%ﬂlyl?ﬂ%& ;pyf}d 1I }I%%ﬁﬁfleﬂ%llmld‘ﬂnyl pyridazinyl,

nethoxy 5- et

pyrazalel nmdyijy]r, trngﬁ@ 1ydoly]40xmhazgkyt}p§d1azﬂled quinplinyl, isaquinolinyl,
t h
1so>&az né’?h%ﬁag%ly azorl]yél ﬁ/ci t’h&e P(rgelﬂﬁfmsﬁl?eay nth§ %t]'?rem&n‘ri(gled groups are

subl@ﬁilute@ Wi BneltOvaoFSMBStiﬁléﬁts”kePectéJd from the group con51st1ng of halo, alkoxy,
6- di met hoxy- pyrazi n-2-yl, 5-acetyl-thiophen-2-yl, 5-

alkmalos aliy kasino.diplosiiyh-and japloalkoxy.
5- am no- 6- met hoxy- 3- yethyl-pyra2|n 2-yl, 5-am no- 6-
nmet hmo;nqﬁ}anﬂlmemts yR is selected from the group con51st1ng of (2-hydroxy-
5-chl or o- 4- net hoxy- pyri m di n- 2-yl ,
5-chl or o- 6- net hoxy- pyrazi n-2- yl,
5- di met hyl am no- 6- net hoxy- pgoazi n- 2-yl ,
5-fl uor o- 2- met hoxyphenyl , 5-fl uoro-4-
.met hoxy- pyri mdin-2-yl,
5-fl uor o- 6- net hoxy- pyrazi n-2-yl,
5-fluoro-pyridin-2-yl, 5 20 met hoxy-pyridin-3-yl,
5- met hoxy-t hi ophen-2-yl,
5-trifluoronethyl-pyrimdin-2-yl, 6-acetyl-
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25 5-am no-6-(2, 2, 2-trifluoroethoxy)pyrazin-2-yl, and
6-trifluoronethyl-pyridin-2-yl. In one enbodi nent of

wo b@7oesppunds of forrmula (V) and (Va), RO andP@UOSBNE038181
hydrogen. I n another aspect one of RO or R1O is

i nal 2
et R A0 ARl £ Ry B o 46 imeth -1
pyraax]rdejzlsZ-Qﬁmedfyl-@Srldm-Rsz-phsnylnﬁ,B#d»ﬂgnroamemyl 2 Aealimethoxy-phenyl,

eI IR TS R L R R DR
phe%.‘}P Qmahhsmﬁﬁiehﬂ 9r6 dﬁfrfé@i{y‘ltgyﬁdﬁﬁfﬁ?ﬁ 2%@&@&5&%&%;&1@ he

grou consi st | ng he corrpounds I N
amrnamr enylpt®nyl, zfanu@ mmm/i@n $3822-piprasdanebpoapanidin-f-yl, 2-

o g0 B T R o0 2 oo RTE Zrp I VbRss B 2 aPrigin- a1
2~ dﬁﬁfb@@%ﬂﬁétﬁo%h&nylol ethlypﬁliéi@l Qh&h@gf-thmt)ﬁltiyﬂi,@ flﬁ@’mS-fnbﬂmxy-

group_consi sti

phqnzl, @zﬂlfqr@é rraetbylphmm?shu%oyl-m@&w;rp]wm %ﬂtlwri-meﬂ@xy-phenyl 2-

frugely P IcREly PO Bty 0 Bp BN 38, 2 B oymetty 3.,
met-hyskyplﬁahﬁll; ylh]ydlfbmy’laiemyllphﬁnyB2-1£hqhyxtbhn-46y“]- b—ynetﬂmxy[ 51-;tr3ﬂuoromethyl-

pheelwélf'a %%Blﬁ?{yh%rme%w-@yr(@nﬁ Yot EBYPiapyyingidin-4-yl, 2-methoxy-
thlaz)ﬁ VE yﬁ’@eﬁﬂh]yI-éh&@ﬁ r?yﬂnet?lyﬁpﬁ‘lchﬂ-@tﬁ 28kb Y- 189didpBidin-3-y1, 2-

] pyrimdin

ph@@(yﬂmeayth, Rpyiidin23yt, dﬁmcrxtmﬂirui}wb 2rifimgtomeshgxyghenyl,(%- me

tnf{ugr %@?ﬂpﬂe gh%dl]ﬂ?%”m&(% é)thh%}ﬁ) ; § Cﬁ%eﬁ%'p };s%g(gzo? H-}Hy§ B%omethyl-
pyrhZn ”?Iabétéﬂ‘ndb?héﬂil rB-Ernirﬂo):arleﬁﬂizﬂhe]nyF 3080l phéndt, didakso-

ro- 6 ri do

L A A U I A B O Y
phe ]%-éﬁ}ﬁﬁrg E}Q:rg/? 3- ﬁugljobél-g{eﬁloxgl%yﬁﬁknpy 5; %oﬂl[lo%oghenyl 3-fluoro-

yrailﬁléﬂ-glo3-lne{r1];ﬂmfeblﬂﬁfrfgnﬂhd(gpﬁeﬁsﬂl hmeﬁ“rd&yéarﬁonylﬁaeﬁm 3phethykyphenyl,
t 8
-mqﬂlwré}g;@n-ﬁ -@}f:éllayl%l—lr-gmdazo[f %-b]pyrazin— 5-yl, 3 methylphenyl 3-

oy PR S BT SR o

pyrirdidiy-2yh) @hmirﬁ»—i}lﬁlaor@@nmldln 2-yl, 4-chloro-2,5- dlmethoxy-phenyl 4-chloro-

2- ﬂzul_ngrpﬂgq%_y; _4[8011_1 r Rt §I%dla f%qlof)(lé,p ;L%S%}E?rﬁ] %l;l?@?tg? r;)( 4]d1%luoro 2~

mefHbnaie 4- ethoxy-S ﬂuoro-pynmldln- -yl, 4-ethoxy-pyrimidin- 2-y1 4-ethoxy-
2-am no-7- [ 2- (6- met hoxy- pyr azi'n- 2-yl )~ phenyl | - 4- et hy|

pynmmn-dryﬁyblﬁbybl-ﬂ -yyazottd-y{l.44- ﬂth})p%rmethoewfphsnsdn‘é*ﬂuoroﬂ-methyl-
pheigw WH:WII %rge #}%@gﬁ%etﬂgé)nyglh@qg %g% 4[a1ﬁ|e oxi-&rl)ldig r3eyl 4-

methék?éﬁyhﬁhéﬁhfk-ﬁl 4 @R&hoxy-pyrimidin-5-yl, 4-methyl-phenyl, 4- methyl—F ridin-2-
2- anm no- 7- 4f uor o- 2- (6- nmet hoxy- pyrazi n-2-yl) T

L, 44n@hﬂlrm1dﬁyﬁ =yk, 4-Byreplipend ol- PHFmb§'mr?db1 p - cbmethoxy pyrazm— 2-y1, 5-
] . ;

s AT A8 SoMAE, etony pnin 24, i Complhogy-apthy

pyraZin-Byld b hydh@-66tkthoxy-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, 5-trifluoromethyl-

21-
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15

pyrido [4, 3-d] pyrimdin-5-one; 30

2-am no-7-(5, 2" -di fl uoro-bi phenyl -2-yl)-4-nmethyl -7, 8-d
w0 bgodioer3éH- pyri do[ 4, 3- d] pyri m di n-5-one; PCT/US2006/038181

2-am no-7-(5-fluoro-2"-trifl uoronethoxy-bi phenyl -2-yl)

s b A A RE000 PR o231

ethoiy-? 181?1—27y1 [6311(020-@?1‘1@1&1@-—913{ biftliofo- ﬁyndm- -yl, 6-hydroxy-pyr1d1n—2 yl, 6-
| uoro-p henlhi -4- et hyl - tg di h dr 6
Wr%metlwlasnmawwi Ao BetgRES et maian 331, G-methoxy-

pyragj1 ﬁmgr%rr?l t%o{qg pﬂé&iﬂ ¥lp3 én"fhcgiyévridéﬂ-?,%ﬁe@)ﬂe}hylammo-pyrazm-}

yl, 6~@AEfhy-p mdinm‘ﬁ S-Gnﬁno 6-(2,2,2-trifluoroethoxy)pyrazin-2-yl, and 6-
2-am no- 7- (4- or02 i soqui nol'i n-4-yl -phenyl ) - 4- et hy
trlﬂvor?me@w&mﬁéwp H pyrido [4,3 -d]pyrim d| n-5 -one;
2-am no-7-(5,3" -difl uoro bi phenyl - yI) - et hy{,
8- dn Fyeiher ewhgdimentcpyidad amqemnoml enulilé )
2-am no-7-[2-(4-chloro-pyridin-3-yl)- 4f|uoro phenyl ] -
4- et hyl -7, 8-di hydrB26H p@rido [4,3 -d]pyrimdin-5
- one;
2-am no-7-(5, 2" -difljuoro-3' nethogy bi phenyl - 2-yl)-4-m
ethyl -7, 8- dlhyci\I < d] pyrimdin-5

- one;

2-amno-7-(5,4'-ffifluore-2'-me hyI bi phenyl - 2-yl)-4-me
thyl -7, 8-dihy <6H 4,3 |¢]pyr|n1d|n
-one; 2-anmpN-7- (5N . =
-fluoro-2'-net hoxy-bi phenyl -2-yl) -
8- di hydro-6H pyrido [4, 3 -d]pyriidi p/5-one;
2-am no-7-(4-fluoro-2- pyrlnldln 7
-yl - phenyl ) - 4-net hyl - 7, " 8- di hy@fo- 6Hpyido [4, 3 -

d] pyri m di n-5-one; 20 R

2-am no-7-[4-fl uoro-2-(2-net hoxy-pyridin-3-yl)-phenyl]
-4-met hyl -7, 8-di hydro-6H pywhdo [4,3 -d] pyrimdin-5

O R Pt Rl e Qb . 81y G reviouy
deffpéslﬁg%mﬂg?%fl—l- pyrido [4, 3 -d]pyrinidin-5-one;

(3 -an1no propyl) -7-

I uo£}10{3 f)?g} F}géf{ qug,[ago@ "4 ]o}w BOGEPY d}Hd gﬁve 1%§mula (Va)

2amno7(4f|uor02pyr|d|n3yl phenyl) 4rrethy|

8- di hydr o- 6H pyri do R ] pyrim di n-5- one;
2-amno-7-(5,2"-difl - bi phenyl -2-yl)-4-ne
t hyl -7, 8-di hydr o- 6K 4,3 -A] pyrimdin-5 -one;
30 -

NN
2-am no-7-[4-fl ugro-2-(
l']-4-methyl-7, 8- hhydro-
[4, 3- d]pyrlmd

Nuor o- 2- (|
H pyrazol - 4N - pherNI] 4- =8- di ydroé%H-
N/
Ve
QZ
R11

(Va)
wherein R!® and RM are independently Q!, and R% R, Q', and Q? are as previously

defined for formula (V).

292-
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-26 WD 2007/ 041362 PCT/ US2006/ 038181 pyrido [4,3 - d]
pyrim din- 5 -one;

wQ2@mosse2t- met hyl - 7- (5,2, 3" -trifl uoro- bi phenyPcRUy10p6/T38181
3 8- di hydro-6H-pyrido [4,3 - d]pyrim din-5-one;

o1 5085 v A ”Sﬁoé‘npfg’t%?%opyf?{}ﬁgx (VAT AR ST
rim one;

gﬂPﬂ’(‘}l gts Og f%mgpﬁsrpg f%rmula (V) and (Va), R* is hydrogen.
p{,l illjgéqu glslz%gt%% oﬁ&qyﬁdgggg énula ) algc{ 8}/ ? IQ is selected from the

gI‘OLﬁ) &)‘ﬁF]]@f?ng oigéydgg%eﬁ 9&!8115?13 Iﬂﬁlﬁrrlégﬂ%kl_}:_ﬂs%}{l)eﬁiﬂ | Ihetﬁylf BL@lifoRopyl,

and delgmy]-MdJmh(ﬂl-mpm;pyho In other aspects, R is selected from the group

condsigutiy ok g Rl Soisti ety Y By
2~ AePe AsReRtsrqf gt corapogpdls of farmula (V) ansheVA) @ ip-ssleptg) from the

grmg) éd;ﬁlﬁfggﬁ%w s&rs)i!;‘i‘rﬁlfegg)? hﬁ%h‘bsﬂﬁﬂ%dpﬂl?%ﬂg?ﬁ#?ed og #gsubstlmted

heteZGcamiyh,csuBst[tuteﬂlou unmb@tatg@drietemmyl mhstl@utad—@ unsubstituted C3-C;

phenyl nmet hyl - 6- (2-net hyl -2 15
CYC]N’QHWh @nd Au lwte%@@wpl)snw@ gsﬁﬂd:yglpgﬂqewr iy gthenaspects said aryl,

hetoyoR bR 8 It oottt oy p RSIgAIEeR o selpetsd frgp the
groglp g/cfnsg?‘é%yr ?h%yg?%ﬁﬁ)?d#ﬁa@ﬁy erg dnfyz %yrldazmyl pyrazolyl,

1m1d&bl3&,l’ thﬁkdilylonﬁlom aixadiazole, thladlazole furanyl, qu1nol1nyl isoquinolinyl,
1sowzgl_y§b|o?(g%ﬁglﬂ§7hlﬁz% fl,lntgewgplz 1no, 411)1pr<13?1tdli}1?/ pyrropgmyf/ th1g1¥y1 cycﬂ)lhexyl
cyc]é)pgrﬁglﬁ E,YJQB% i{éﬁmﬁd &fz?; ﬁ)ﬁl?it‘eﬂillpﬂfl lsHind hﬁbe’ét’s%@ af&@ﬁet?tfbned groups

aor o- ran-3-yl - phen 4- et hyl|
are gibisitital Gith pye iaiofolsuBstitudniy sdlented fnors £ group nomm@if halo

a k%?@wfzaﬁaﬁ @ :lﬁﬁgngﬂw@q%?f%@?@lﬂﬁh@?egb iy the
o rBerss oG s G ErmG Y SR B RRissclosisd from the
gro@\ﬁ?or%%g'rngglte"?% ﬁg foxy-effl Paﬁﬁh@ 1?}}?% 2%), A3-pIRE6I-85, alnﬁilethyl 1H-

m rest |cte tati on about a Slng
pyrbaie-yl] hnodtindr] Hrppraedlsl-yk BeSpnesbgdmyridin-gnt)-phengk, 8- didlgoro-

Pheii Ao s R B R AP Tpansd 2 AP Rrpheny b fgimethosy-
pyri?n?l | hsuwl% 5 Nﬁidw&iﬁh&fyl B i Bord-BRSG S ©18- aimetﬁylggmqum 2-

e’i'nvention are described 1n g@n
acefamritiophenyly afmrenmaaboeldlpbhml 2-appingipyrimisin-H o/l Jrehloro- _4-methoxy-

oA Mol b LR iy, N SR 2

chlboepysiiapa-yof2- aﬂmotdzmmm@pheﬂym Déthelplespk Qtﬁhoﬂyhhlazol 4-y1, 2-
present invention provides conpositions tha

ﬂuqrné%-mﬂmxmhmdﬁmqr@@m@rwﬁmm@b rthsgerg me 3l 8 fluoro-5-

e AR 06T RS 0t it it
hydrbﬁyrﬂétﬁﬁleimneltlmxg’zpher@h 2ryalveyastipiphemyt Srisoquaholin-4-yl, 2-methoxy-

osi ti
5-tr1ﬂ1?cgomethy? pﬁenyl, 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-

23-
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conprising at | east one

2-am no- 7, 8-di hydro- 6H pyri do[ 4, 3-d] pyri m di n-5-one
w@eospowssz 5 (e.g., a conmpound of fornula (1),PCI/EP2006/038181

(rey, (rra), (1), (rirra), (1v), (1va), (V), or (Va))

ﬁifﬁbr@n&h@f@ﬁé@qr@-&iﬂdo%ﬁl&ﬁ&fy-ﬂﬁémyg hat R HyCHenyl, 3,5-dimethyl-
. acceptable salt or prodrug thereof together ‘w t% a
isoxpral-frbele-dansthyl-prsedntan] Eacstgmidephenyl, Badshimoasbonylphenyl, 3-

P . ) . oot it
oo L oy AT Bl L LBl Sty
phenylyBesthyilf4-miaitiyiphenyd B-etaamd phemd e B otd6- DRt hyadRlin-2-yl, 3-
conpi n’fltl n therapeutics are 10 contenplated for use
flugraplagny ,é@ﬁwgwraaﬁg%a{h&-we@waﬁglfemamlﬁepmk ént
. . Lt . .
el D o R PP RY ok OF Sy B
imidaesl[ 486 ]pwgeEniSsyl Batethylphmgl, Spogthgbpwidipalyinic| eot i des
iy eetn eGP SRR PR R bR S et G Ry 2y, 4-amino-
5-FRERIIpFrimAIM-D Iyl TREh R, 5 RiiRE 62y pReHyl, ARG FSy _-phsenyl, 4-

hor nones; pl ati num conmpounds; ‘nonocCl onal anti bodi'e

chlem-Z-oetheerait ehethyl-nhenyl,ideehiererpydidings-yl t4edifimero-2imubtlgd-phenyl, 4-

e s AR5 P OBl BRI S TS R ois . 4t

1Hpyrazb)-3 -yt Atdree2-mietHv P oh b/ 2P flua@eN fethy LONBE Y PRERbIophenyl, 4-
rowm h factors; agents that induce tunor cell

me%l@ﬁérl@#bvlapyranldere%yl,,4-@pthot<mmgdmei-yh 4ireethexyupyrinisie2-yl, 4-

S S ISP,y A B bR A riin s,
pyreoigiimgeneyimidiaryl 5s-dinthox2yfiaie? 9US -akhdthiepeddl 9 5-

» of chenot her apeutj ¢ conpaounds and anti cancer _therapies
M4 RY-PHAAR S S ﬁa??tgﬁxsvsgtmpthﬂ@yrazma—yh 5-amino-6-

o RpRR- Byl 48R - rithind -] £¥RIR- BBy Gazin-o-
meffoRppidaih By SO0 e sty ot - ] S¥hoM-Blton Hifacin-2
yl, fimétbylantino-pmetketyapyrazindley] frflubm-2-andthaxyphenyl,agfndre-4-
0 _be used i.n .c ination with 2-am no: 1
melp S R H R B2k PP b0 TPy bR At s forogpyuidin 2-31, 5-
methBRPPYAEIS- Y1, YShﬁeth@%ﬁﬂﬁéﬁh@n-_&O}FIPSJtﬁﬁu(ﬁ&%@ﬂl?l-p}Z&nHﬁ@Q-yl, 6-acetyl-
i nduce or_stinulate ‘apoptosis. Agents that 1nduce

pyrighergtydsé-shlorepyréen-2oxl 6wthoxpgyrazin tybd-etboxy-putidini2eyl; 6-fluoro-

pyeiR 3T ¢ P 8 S0 my R - R Bt O S methytamino-
pwaiﬂdtﬁﬁﬁmm@wmﬂﬁa@y@mn&gg BtaEthbMEGfakink2-RB $anethoxy-

i phibitor, Fibroblast Gowh Factor Receptor [FGFR] . .
pyridindsds ¢-Asthory gwridm-3vb bepethzlamiret Prieancry - fonethyl-pyridin-2-yl,

P B Cor Thvie PRk 3 Bty ey 92
R SRR o e Bl o o B T e

hydregeax Ih endtherapéct anelbORCHR L & BydroddntindAhélgther is halo or C;-Cg

bi cal utam de, -28 \WQ ZOQE[ 041362 PCT/ US2006/ 038181

alkqxyp J8 Seme gapectinpRoRigh Lardt hisrflusso. Teotbersngcss ene ofRy or R is
met?&%‘.i costeroids]; cyclooxygenase 2 (COX-2) inhibitors
e.g., Celecoxib, neloxicam NS-398, and non-steroi dal

antq - i nf LY. drugs . ¢ l.Ds)]..and cancer .
chelho0 srapeu (Tg%’ tB?B%gGIF é&gﬁ{}or} %%Xg@gggﬂmp?%ao%gﬁu’somer,
tautGhiEr, harnfidddoiicadlyiateepldbid chay &)prodﬂl?&h&%ﬂ ReectedFdal the group
dexanet hasone, 5 mtoxantrone, otarg, VP-16,
congisting o the Gempoundy)in Byappls ¢ TeblestbRot ere or Taxol | ;
cel lular signaling nolecul es; ceram des and cyt oki nes;
and staurosparine; and the-24-ke. In other aspects,
the invention provides nmethods for using the conmpounds
and conpositions described herein. For exanple, the
conpounds and conpositions descri bed
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herein can be used in the treatnent of cancer. The
conpounds and conpositions described 10 herein can
wa@bk®a/oseused in the manufacture of a nmedi canePCT//82006/038181
the treatnment of cancer. In one enbodi nent, the
pr sent. i nventi on i n
S B S8 RO e
ster&ﬁﬁmeﬁr Bh@binég p@hﬁ&@%ﬁucaﬂy @hce@&tb@dﬁdlﬁon protimgphasefivelected from
i nvention provi des nethods of treating a human or
theafﬁuprﬁpnséiylbﬁéét in need of such treatment, conprising
G -
ez-?fsali/rgﬁg 92 (? ﬁLP)?o ﬁyghlﬁ (3 %12 ph@x%ﬁﬁ@-%@thﬁaf 8 Mihydro-6H
pyriﬁo&ﬁd]pyﬂrrﬁdlﬁ%mwl do [4,3 -d] pyrim din-5 -one

Rgbﬁ R aosenpgr i Qo -8 fugto TR praffensi st 78-
dlhyfcfré) yr 1,3-d! ﬂﬂﬁﬁldn{-y-)one or (Va)), either aI one or
in

B nat ’on Wi t h ot her ‘anti cancer agents.

an dRI}éFaImnbﬂdHﬁﬁlmrQ Zt@eﬂtpwr@wndmr?nvlérp&lﬁ@ﬂ] 6rrwhﬂe798 -dihydro-
or.tr cellular proliferative disease
6H'Pwlg%g§ﬁchﬂyr8p1(§%%h%g subj ect in nged of such treat nent
20 (RYTPrhifib79(2- lﬁdﬁ‘iom ﬂh@fol-p‘l@nﬂ@-GS[QS};ll-fémeelﬁixy@heayﬂymﬂtyl] -4-

an 2-am no-7, 8-di hydro-6

metbyl.—? Srsiflydgo- 6ﬁd§bﬂd‘?{4al314115’-f’é¢iélnc%ﬁﬁ%und or conposition

; t -
eff tzl'a\%ré ' ) '@;Srge or}pgglg(\%ignjtﬁzgﬁ'gjlg&%to 1%‘%?1&;&)90 o8
pyrﬁlb[ét&ﬁﬁ:ryrmldiﬁtﬁlon@ t he subject. In another
0 o SO B R e R SR ARG T e
6H%gﬂﬁg\;4%rﬁg%%§dm_gu@ieect in need of such treatnent
m

nistering to said subject an anount of
an Z-aminorb{4- ﬂ&emhf(@-rr@ﬂﬁiﬂy -pyridin-2-yl)-phenyl]-4,6-dimethyl-7,8-dihydro-

di n- 5- d ,
oH O ra T SR % 1) Oy Ch (e (P,
(113 @hind-¥-YA-flubloVa)2- fl(ﬁfl)c»pﬁmiin G%ﬂ)—ﬁyh@l&f]&pé-ld\/rﬁethﬁ -7,8-dihydro-

reduce or prevent cellular proliferation in
6Hpybideld:3-dlpydondinrdaeneon wi th at | east one addi t| onal

R e i e e N
d1h{7l§88§rhdo'[1ﬂs d]pﬁhhmm-emﬂ)&rre useful in phar rraceut| cal

ositions human or. veterinary us 29
200emiS ﬁ@ne@lsmwzrm@zgi)-phw ]bz}-me&ﬂ%%r Sl
sonkn the treatment of cellular
pymﬂ)g g?ﬁ@qr{l@lergtsjlogeases such as tunor and/or cancerous
cel (R)e2- emtﬂm TRt flabeel-to-mdBead-pytazipayl - -pheingt];4-migthyl-7,8-dihydro-
conpo are_useful in the treatnent of human or
6Hd?¥i”1‘ilﬁ[u a]PQnmlﬂ‘ﬂ > cancers, including, for
ex am &7 EQ@MZSé%Mhpﬁﬁﬁﬁ-@%ﬂﬁph&fyﬂa&5~d1methyl -7,8-dihydro-
pancr eas; o on and rectum ‘t hyroi'd; stomach: 5 |iver
6Hq1yuhdb[4tl;3—d]wpahdm—530ﬂ1€e duct; Ki dney and renal pelvis;

uri b terine.c t

ovagfn}( %kﬁ?%?‘éﬁ yo‘??ﬁd%'g??&w%&§ﬂ 4 fhgl 9%{ i %rr?o%{s-
pyﬁ&ﬂk@fﬂ]ﬁymﬁfdh{lﬂlo@‘le nyel ogenous | eukem a;, | yrrphocytl c

| euk el oid 1eukem a; brain;. oral cavjty and

phaﬁmno Vgg ghstiflugreabiphemt-3<yl)- framnethylrl, BrslélyidreroH-pyrido[4,3-
d gﬁquQgg mel anoma; and villous colon adenoma. 10 In
Ip ﬂ& W odi ment, the invention provides nethods of

tr e@Ia!rﬂiﬂo-al’(SHI?EBQ@-Zﬂ'@ﬂiu@f@ﬁfethb)@dﬁlﬂbafnyl-lzrylpmenetMIHb%j-dﬂ‘azdro -6H-

effective anount of an 2-am no-7, 8-di hydr o-

6H pyrido[ 4, 3-d] pyri m di n-5-one corrpound (e.g, a

conpound of fornmula (1), (las, (1), (lla), (I11),

(rrra), (1v), (1va), (V), and (Va)) is admnistered to

a patient (e.g., a human or
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'pyrtctﬂ[

ani mal subject) in need thereof to nmediate (or

nodul ate) HSP90 activity. In sone aspects, 15 the
wWoiBR9041362li at ed di sorder is a cellular prolifePelt/Uym®6/038181

viral, autoi mmune, cardiovascular, and central

pyﬁw[mg@p%mﬂs%gor der. In another enbodi ment, the
i nvention provides nethods of treating a cell uI ar

pr oPiamaner/t[¢d2-chlorerpyridiot Joy rfuihenro-phenfilb¢-anelylar,$-dgrydro-6H-
tem di sor der. | t hod,
pydii gf’d]eik? s st em di sorder. 1n one  method, an

Aunt a 2-am no-7, 8-di hydro- 6H pyri do
[ 4, 3mﬁh@yr[4mlﬁrmzfq6 ~fRd€o- ﬁuﬁ Her(ﬁ%—@meﬁlﬂmm@ihﬁdro -6H-
of faormula ( (lta), (Il (rri (I'1rra)
Pytolsf,3 Ck]PX}'H)ﬂdH( %one,and (Va)) | s adm nistered to a

pat i3 :

t he? giglmé pa (tgrﬂelzgt)?0 gq% I1%lﬁjl %i’lgﬂepﬁyer a {h&l ‘7%VI r a‘ﬁo 6H
pyradd{@,BFdjpymmdamﬁahnevascul ar, and central nervous system
di sor der resen say for rm ni_ng HSP90
RN L LRI B S o M
d] rlﬁﬁﬁh@‘&%ﬂ enbodi nent, the

am no- di hydr o- 6H—pyr|do[4 3- d] pyrimdin-5-o0ne
s 5.
con%@l:mm@%[ﬂ ($4sblororprridinany rdviduao-ph@n0]-¢-ahetlyf H8-dihydro-6H-

P90 activity less than or equal to 100
, pyr olf)f ‘ﬂ%?(fgnﬁ’s EPEPed enbodi nents, the 1C50 val ue is

| esg-andih@I-(82'-Eiuato- yqnétﬁmw-b@mtymoﬂgmmhﬂw srtlwdtMH-
an | C50 value |l ess than or equal to 2
pytidol 43 pllpfrénidittSwrpodi nent have 1'C50 val ues | ess than

ey pteny 45t R rGARD BRI L E b pttpgrorort

pyrido[F,Bel]pwirhliv-f@neef i ni tions are pr ovi ded to better
und r st.and the i nyention. WO 2007/ 041362
CT# 889067 (0 3pEr?’ ‘mﬂﬂhRW'blPés\Pn}'lt}’n%%smﬁﬂlm—é& dlpydyp-6H-

pyt‘écgﬁfgsdllﬁﬁlrﬁﬂﬁﬂjg%ﬁl@d hydrocar byl groups that do not

eteroatons. Thus the phrase includes straight
¢ haZamahdeyH(4 ghuoup2-pyriohidiass-plephenly1)-4-methyl-7, 8pdibypdeb 6 H-pyrido[4,3-
ut entyl, hexyl, heptyl, octyl, nonyl, decyl,
d]pXHH%@Tyo%decyl and the |ike. The phrase al so
| nchladRso-bI| mféﬁcﬁzi(ﬁl%é%hd)@%fd%-gfylﬁﬁﬁéﬂygM-nﬁﬁ@ﬂ-Z,S-dihydro-6H-

al k%/ %r oups, including 5°but not ITmte
évdmgllwtdnrcﬂ oaee provided by way of exanple:

G T R e RS Bl e HRIR

yii cﬁt*%@t(] 2.0ne:CH2C( CH3) 3, - CH2(Y( CHZCH3) 3,
CH( OB CH( G8)(C2aR) . - GPaRAYaE
%éﬂmﬂppﬂ) ety ((@HE@hB?}}zpyrldm-Z-yl)-phenyl] 4.

met@i?%%@fm@%ﬁt S ) G oe) 2

G—EM%)(%%}W&]@ fpllyiB)4 - Hﬁﬂ@lﬂtﬂﬂﬁhﬁdroﬁﬁlﬂ@yﬁdomﬁ—
hr "al kyl groups” includes primry alkyl
d]PéﬁlB%b‘g%' %"&zondary al kyl groups, and tertiary alkyl
gro r L gl & der1-
¢ odgioP ety ey ISl
pyrido{43- d3pxranidun5-@ncms 15 "Al kyl ene" "unsubsti t ut ed

For o7 G- pAl TR p R 5 e ER O i

CH2 propyl ene (-CH2CH2CH2-), and
di nZemng dﬁﬁung-(lH@mpbﬂ-@j)gph@yﬂ -4-methyl-7,8-dihydro-6H-

f 6H?ygagﬂ4a3 Mélpghhﬁalﬁrgeoﬁ oups include ethylene

-26-
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"Al kenyl" or "unsubstituted al kenyl" refers to
strai ght chain and branched, chain 20 hydrocar byl
WO a@7/04i362 havi ng one or nore carbon-carbon doubCBURIINEE38181
and from2 to about 20 carbon atons. Preferred
. 1 S Lnecl ude strai ght chain and branched
pyrlgb Eéjpyﬁ%ﬁ%ﬁﬁgssb%vi ng 2 to 12, or 2 to 6 carbon
at QvaminoA-kaethyll-7-(612', 3 riflubet biphdngtl2 a1} ¥,8yditydre6&k-pyrido[4,3-
straight chain and branched chain hydrocar byl
dlpytimidiPO%8avi ng one or nore carbon-carbon triple bonds
anth_f:, 008 7 (2-BroARRuIuER - pifeRy Dal-RRthy A6 QI BmetRy181-8iokSifblin-4-yl-
al kynny@grguprs I ncl lljlde %t rgigght cr}{gi ﬁ aned {)r anc% Y
pro@pl)ey Bydihydrowpb pyridol#.Ael]@yrimidi25-ope; 2 to 6 carbon
at ,0al kyl " or Zupsubstituted cl oal
o inec £ S Vi s RSP o S AR brgvaro-ci
pyrid8 I, RafRttiives-6i&l oal kyl groups include cycl opropyl,
cycl obutyl, (a/cl opentyl, _cycl ohexxl , cycl oheptyl, and
cy ci-awinoyT-[2-6 &dimethexscpimiling tylyt-Supro-phapyl] Hmgthyl-7.8-
. car 3 s Ovel eal kenyl " or "unsubstituted
d1h%($81%%gp%rgdnoyl3[5ﬁg¥ré@éﬂ g%gg’rmno- or polycyclic alkyl
- 312-aM o2 DPF£1081b3B-25 -hieTHodP2 a1 3§ N hengliHdshethyehBslihydro-6H-
pavig;_gi at | east one ring carbon-carbon doubl e bond.
pyriokt ndinyaingidir ran%enyl  groups have 5 to 7 carbon

at Y .gg.ﬁgpgﬁ_&s%ﬁ@ ﬁ-rSt-%qgﬁhlgrﬁﬂy—lq-ﬁ?ﬁ&@@%ﬁ{éﬂ{yl—z-morphoiin-

" SubstTtu ers al'kyl group as
4-yHpfoppB </, &iihydro-6H wiyridb[4¢3é] pyrimdineS-ofzpnds to a

o ARG CEbTon S Bl g o0 RsoH demepol bpgmethyl-2-
mogdhﬁliﬁ@fdyltﬁ?o}%ﬁ)-I?,%Lcﬁgﬁﬁoﬂpﬁilmm,3ftﬁpﬁimﬁin—S%he; and I;
n oxygen atomin groups such as hydroxyl groups, )
2l KR BpSlnoarHosthor biobery| 2rd)-dsuethy lgh-Glrpethyk2-morpholin-

ul fu t.om,i n_gr ounps as .L.hio roups, al kyl and
4-yEpipy R F e dreg gt ?[4§&ﬁﬁgﬁ%laﬁé§ﬁé“%u| foxi de
gr OgDSI-amindl1-[2886r0-Qinethody SupsthyLipyriakliaaiyipphenyl]-4-methyl-
am do, al kyl am no, aryl am no, al kyl aryl am no,

7,8 clilaydyo-&F-pigidoid.3-dlpweniding 9ae andnd” enami nes.
Subsjt | T
oh 2?3 Ao MRS BRI LR AR GROUBEH Byridols.3

d]pstimidihS-oeepl aced by a hi gher-order bond (e.g., a
doubl e- or triple-bond) to a heteroatomsuch as
OXYHfdhotHitr XBodiadih #ydompoahbostthe pasdehtétteation echibi helical
or nitrogen in ?roups such as imnes, oxines,

asympagteyz dvess, paatienlaily, the composndssal; the pregend iiention wgp e

furt ' e | ' i ch: .
gL LS R o Rl M SO0 TR il
spelies and ovhithtapisa froftbrestriyled rbtatien atsouy b singit lemdcycl yl |

cycl oal kyl, or cycl oal kenyl group. Preferred

SUbE] bthért Bfeckd, i pre@hoinventidichrodides Biods Qi s facalrkyf 2-

groups _in which one or nore bonds to a carbon or )
amippe? ggielwdm-éﬁrmrdaw -dimrizeidip-ryne pempeungsr Methnda of mgking

e r : ol ek
ol s PRGBS PR £ 8
corﬂétﬁgl@teﬁ&hat@ihleylﬂitiogﬂ@ thesohtpetindsoofifednmla (1, intermediates, and their

trifluyoronethyl group. O he referred substjtuted .
corzgsronding Bighwds of $ymtheserare H&il@%ﬂ rWlam ﬁﬁ SEPRE rtﬁwgntlon'
bonds to a carbon or hydrogen atomis replaced by a
bonth etberaspests: gknpraseshinygetion pravideneomspastiqns that ¢ickudethe
group contains a hydroxyl, al koxy, or aryloxy group.
O her preferred substituted al kyl groups include al kyl
groups that have an am no,.2gr a substituted or '
unsubstituted al kyl am no, aryl am no,
het er ocycl yl am no. Still
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other preferred substituted al kyl groups include those

in which one or nore bonds to a 25 carbon(s) or
whyarogesy s) atons is replaced by a bond to anp&¥/yk2006/038181

heteroaryl heterocyclyl, or cycloal kyl group.

HSPE§ 5@5 wf S§ Otidr t 1y e%ﬁh{%@@éﬁm@%@g@%ﬁ% described

heremnCH2C( =0) CH2NH2, CHZS( =0) 2CH3, - CH2OCH2NH2,
- CH2CO2H. Exanpl es of substituents of substituted

al i‘ﬁ/J)n@Js ect; %Q‘Em‘c 1n@ﬂt1%3¢fdes Weutxc%iﬂposmogg

O N
compﬁ%m@ﬂb@t on(mmmo-@x&zdmmr 6@5%%@0[4 Rripyritngdin-8yope compound
(o2 bepppe im0 10, QDG Py MR D on Ve or 2

sterdofdnfed YButbRes) iof ghmiabetttﬁslrl&eéptﬂﬂe sﬂsombdmgttmedltamlydr with a
-32 WO 2007/ 041362 PCT/ U82006<%83818 gr oups t hat l
pharsaisetioglly aereataklpl cagics gpabiaior aimENisEtigR g a fgman or anima

subjé LOSUBSL hl%ﬁé gfjto%lat:ﬁélle Vit fxgﬂﬁlsantﬁanccelﬂ V\géﬂté uted aI kenyl

rbu I AC Foups 1 n i ch a non-carbon or

O, DR LR, A AR PR
cont@ﬂ;?ia@éﬂ 130 Gsein the siithge andinetds sf thepiaenttiaventioar Boitable
n involved in a double bond to 5 anothe

. h carbon. . 1ud
antwasggrsacgem@tt@be aq;qdynypmbmaaon Weth dhggomROYR %e;f[ thie frpyention include

e

(e.glBAXRSs); gl bildgical gnme‘p& alkalogdsh a]lkylaung dgeaitk ynijtumor

s A e S A

confu%at@ﬁ' NifhEhntie A RP §‘ %}Elﬁ@ %ﬁd/‘of‘ radfi bl desNBiBlogasaPARpdifde

non- rogen at mIS bonded to a carbon not
modlﬁws I(e.gd 1nterf@con5'r lierd. SFboaiding dnterherikins [e garlboil); adoptive

tituted cl
immSetay gt s R SEres B ARt cell
diffSreREatidn{(E @d a8l thank-reiiPscid)d gentd thérap e sfageits;tantisense therapy
unsubstitut'ed al kyl groups. "Substituted

reagepits amdlrklehytldeShﬁEnqr ecaingreinhibilersRf anetogenesispard the fike.
Nmﬁ?ﬁ%Ubs %%%219311%5 ot o ?rﬁlh@l@llagglﬂ%’cl cto%{p%ldﬁ & ddaBntisaRet ihte })ﬁ‘i@

Fes linsubstituted al ky
suitdble Yisco- adﬁﬁﬁﬂstra’@din With Sheas huininet B 8-ditiydr3-6Hefyarido [ 4,8-dJpyrimidin-5-

nDnocycllc and pol ycyclic ar ti .graups hat do not
onecomPaFRds 9iihe MyeridATe kROWS g‘%‘ ntain from

6 to 14 carbon atons but preferably . lary hél
oi ltdensinempiodiraenta entieaneer aggrif {a by Hseéd% Ja@ﬂ?ﬁ Withg-amino-

7 812d|10tksgi %ﬁjt riﬁ}ﬁ" ?t PYI érlrn@ﬁléf-gﬁ? B&ﬁ@%ﬂn}d& B?fgfggﬁyégfmﬁ@gmbﬁ& agents

thaﬁ%@wé o‘iléﬁﬁﬁlldtdlrfllélﬁﬁ)tdsﬁi lh?(@]ﬂts&hyd 1n@[o@lapopms1s d&lud&ebht are not limited

t, %ﬁ%ﬁe, iSesoankiolors s Sidefll rppant acibigtesepiar Bagt 1 ifase
t%F;EV 459&18{ ﬁ?c[o?ﬁe%ﬂl Wrcb{?th'i?a&@? R@&éﬁ)‘(&t [NECHRO kifdse ‘iﬁ}ﬁ’bltor

e aral gr oups enpl oyed
Flbi:‘dhmo Cﬁlﬂ@‘i\sthd?actdn é{epepi'me[[ﬁ‘lGFR] \kmase orhibitoe) Rlete et{igmvezlg}rowth Factor

oS EhSar R Rothe ABRbL Seb e s FERSRBEIAALIN b STk
[Glﬁé\tela o Gl d‘f%g? ORi¥dns8 bR uRS; AeibbaRs [P OMercegtiPariBRitykan]; anti-

eteroaryl gr oups enployed i n conpounds of the
estpgesdalg., umlwoerfcnemmdhmemfand)mnﬂ -angrapens tesmnilutamide, bicalutamide,

8-
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i ncorporated wthin the al kyl portion of the aralkyl

group. Suitable heteroarylal kyl groups enployed in
wa@orpoursds of the present invention include, fBPECT/US2006/038181

exanpl e, picolyl and the |ike. 30 "Al koxy" refers to

o085 T 0550, U o e

2 (COThOY intkbitoss [efd. Celecoxbl n{dboxdbdny, INS-Befyrand eohateroidal
anuﬁﬁﬁwégfmo iy ﬁ#ﬁ@oupiyﬁéﬁimﬁ 5@?3% 58 ninotecan
(Ca{ngogfrni Vsl F]nﬂﬁcﬂr&blﬁ?e N\ll'\%arbaz?iﬁ@ QQ(aﬁMHh@one

e group ere R6 R6' are
mitoxader s d/é}rid)ﬂalgg 3a- k@;tcapld’cmum o, @m@m@n@@@m gt Eaxol],

ool it ittoii Jhf o St ond el %y p e e
3%@5@23&&%2 9@? §Pn plg%(@as eﬁ{oga quféiéﬁ% %:%mpounds and
con&%&?%ﬂé:%&l:ﬂl‘&ad IRYaa! EBP&)@H}?I@% d?lﬁ)b%h&§and' oBlt#om described

stituted al d where R60 and R6I are
herginicarebt used gtetheereatmwrtt of tzimeln i Thmmmomdﬂrﬁildt deepesigionpdescribed

e B ST LA G ORI e
When R60 i s _hydr ogen and, R61.i s H@é B b
sublgltqn@ ambadimank ShgPisst inyeutispiomdss metors gfitreaiing human or

anuﬁ cﬁ%ug!ﬂ]ﬁi{é ﬂgﬁlrhocellw? IR a@tOisda8e, sﬁél?asada!ﬁb!ér: ThB Present

tute no group I soneti nes referred
mvmfoal pnoxadesdnahkcjd cafmeaung a Wiman pedremal :W@Jetcmrmeed of such treatment,
nonosubst,i t uted a

h
confygFin ey BiSEE © B euistt bERPS el PareeegupGign P o
7 8%1?&1‘?@% sﬁﬂﬁrﬁl@[éﬁfﬂdﬂ}%ﬁnmﬁm@-oﬁ@%ﬁlﬁ dundtor @Ginbbﬁﬁoﬂ?@ﬁg aiebmpound

iIs 1 drogen.” The term "al | am no'

or doerekition of fmmugaf o mammammﬁm iDs Al G (e 5 1 (g eiter
] - |. The t
alofior i gprhieAd Pl S il BEEE TIRCOREL wher e R60

e L e s
celﬁlfhg ﬁlﬁﬁﬂfeﬂaﬁvé‘&géaﬁg @0a hémartér @il subfict faneed o@EWdh. treafH‘iEnt

aral kyl am no" refers herein to the group NR60R6 1
compmm, R&l@mlﬁemaﬂowm whiecReLameunt of maﬁag@?r ,8cgihydro-6H-

Cr. a Qr CB I
pyrllciplw hél]%fné]tdfneé OB GoRP 2Ky %F@&ﬁ %(1%/ n (e ﬁﬁ%gdﬁfr%Bﬁlposmon
of foﬁﬁuia'ﬂl) (V){]éﬂ‘&ﬂﬁe Yo fbﬂdcd%q&émuélld}hr p(abli'feraltlad o ’ajmor growth in
being at t "N2" nitrogen), where R40 and R41 can be
theWybﬂle@tgen C, -C7 alkyl, aryl, or C5-C7 aral kyl .
"Al koxyal kyl" refers to the group -alkl-0Oal k2 where
al kin ammther em‘boéllm@ylt theyprgsent kvention provides methedk {r trepfige a

cel]é‘f%'ﬁr?latrg 10X¥ sgﬂgi/fl;lgrfng{l/sg\f %rgl&n%g bgﬁ{cg#]f)%egﬁ%f S&L treatment
cofiffighadiRint B ingt6 Waid N éct(anl dnumabian J-amive’ 8-didytro-SH-
typi cally hydrogen, C5-C7 aralkyl, or

pyridut#Actinyiisoidn-5-anefoemponnd g & qpmrr?@n@ Pgﬁﬂi‘m"%(@; (gD, (Ila),

(IIIa,ﬁgﬁ%, I&?{S?QR)RM& &‘X%ﬁ e@ﬁ%ﬁgfeﬁé ?@c e{i‘erft %el'hh&r rol1ferat10n in

the%@bje&t iayombyation sziﬂﬁila{ Gastadrieyldditibhal dgentnfor the treatment of cancer.
aryl am nocarbonyl"” refers herein to the group -C(O) -

34 T’ﬂpp?e@&ﬁfl%ﬁ@ﬂ pFIdes/S3RAP 68 BHeA hre iNMIbROrs of HBRA0e The

C5-C7 aryl and R31 1s hydrogen, Cl-C7 al kyl or
1nhﬂ3tqgs7argm§¢ﬁ11 in pharmaceutical compositions for human or vetermar use where
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" Aral kyl am nocar bonyl " refers herein to the group

-C(O -NR32R33 where R32 is C5-C7 aralkyl and R33 is
W(hy(d)mgsﬁz Cl-C7 al kyl, C5-C7 aryl, or C5-C7 ap@il/ky1006/038181

Amnosulfonyl refers herein to the group -S(0O) 2- NH2.

inhitgicr ot BB S ingiEie 8 aw P eegyniy Hege RPh Gl urty Qsases such
as tuhﬁ)r QM@BP%QCI%{IS Selt é%wﬂ{ Kliatels HISPID. In partlcular the compounds

aral kyl am nosul fonlyaryl"” refers herein to the group
are usemsmohe awtnryeneqﬁmnm@nam&;@ g nmrylﬁbwcerﬁépélﬂélns@for

exanapgle,g l?réﬂ@%gggrl Staf%[ %{&Fiécyé‘ﬂ Rgglyclo on a?lti é(?tléﬁl?ﬂltyﬁﬁd stomach;
11ve1%1@liﬂl:rah1% atidHild) dict )khdneyAh& kel peinig) ur1rfafjf h]laéddroutbhae corpus;

group, -C(O aryl Slmlarly he term
uterinp 6¢F avgycERkipkg myelomg; afophagus; ayRmyelogengus leukemia; chronic

| r
LS BRI €0 i Bl AR iy
pharyfarlayny] sxal'intestis; &og-élnéglah ymphwnid emelgnons; agl Gjlogs colon

Such groups include esters, -C(O-0OR36, where R36 is
adenomacy gl kyl , CS C7 cycl oal kyI aryl, or C5-C7 aral kyl.

The term 15 "aryl car bonyl oxy" refer in to the

gr dupnatigrembtodiagny) the lmvweﬁ%mwda? meﬁvpé gt BePesRy
HSﬁ%ﬁ{dﬁatbfaﬁbJ{aﬁf oLntJﬁ% iy angff@t e aﬁ’rg{’mgf A Ahitio)-7,8-dihydro-

ers to an a Kyl group substituted
H-pirido[43 abjpyrizhidin- 5g1ne upmpeundc(efg, aedmamndeo foxppile 41)) §2), (1),

(Hafzﬁbf@gma S0 R L B PR ¥ Foman o

JHRANid) HE YO "acti®iter Fa ot t
amrﬁ%%% Z eﬁétehéllrleé%fqg %edc?a?e SO%F n whi ch t heacﬁ%)eogen °ApEE,

the HSBAO afedtakxel chmrdmf isiataetiglenprofiferatéves sirgloantpimmmwes, gridinyascular,

can he re | ac %11_5 al kyl, aryl, or C5-C7 aral kyl
andﬁ?@??gne@g n%\ SHShr oups i nci ude noi eties such as

car bamate este S (- NH

1808y hroBnbYRBRY. feeamaetan Bio e e sl
prolﬁgere‘%e ajifey |a:uto%n%ecéé9&19%s&¥lbr oP Eeritfal her9buFyster dlsorder In one

The term "al kyl car bonyl am no" 25 refers to
methbd agretﬁﬁeptlvd\dhﬁ((m@))f K2aminprdyledi ﬁ}gpmmlg[ﬂﬁr@]pyﬁ@udmé one

congont o ot pF il QO FRERA A TIPS, (v, (1, and

(Vagﬁ@ 'd@rmmi‘ﬂéfe@@@l PB?e?lt phe! @hitath bSarfalGlbjecy)lin need thereof to treat a
mlarly, the term"ar al kyl car bonyl ami no" refers

cellpbar prolifirativen irol avteingpong, mwkuéﬁfrawemal@?m%sﬁ%em

g "guanidyl" refers to noieties derived from

15‘58%\% di ne, 30 H2N- C(=NH) - NH2. Such nvi eti es i ncl ude

2005 rem TR sk 63T TRs SPED ARt Al s g
Exaxgple ROSHd A Eﬁféi‘fedte’ﬁﬁooﬂitﬁéﬁt dihe 8 -an€ing-7,8-dihydro-6H-pyrido[4, 3-

di'am nonet hyl enearmi no H2N) ZC—NH-?1 and tf}ose ond
d]panmgdmﬁeonmntphenéﬁ qfrtb@mve@mm\@an Gioryglus tp iting HSP90

actlag&gw b%g %@6&1 tq_&wl @Laﬁb (f%rﬁ_pfe%eq:%f)&hl% grétg fth{e Y@sﬁgalue is less

¢ Bl dn R8RPeeABd Retha8ACaGAtheiedshihan or equal to 25 pM.
thaﬁ()r?cg%]lg;%u fltuent rbz%ch as 5 C1?0C7 al kyl , arqu, or

StilCaoke piefeatddyinbodinadm gevé ICQlj valhesl lcss thasf @reguald:o dﬁu@f{gmd even
bronmp, fluorog, and iodg ? if‘é he term1 Pblh/gal kyl "
moregyrefesred gmRAdimapl h’c\*’ﬁ&%ma ugs iss thapos §9u! 4
nor e hal ogen at ons.
The following definitions are provided to better understand the invention.

-30-



10

15

20

25

30

"Hal oal kyl " groups include -CF3. The term "hal oal koxy"
refers to an al koxy radical substituted with one or
wWOoeg/osbngen atorrs. " Hal oal koxy" gr oups i ncl UPET/USIOPE038181

aﬂd 10 - OCH2CF3. "Hydroxyl"™ or "hydroxy" refers to
the

ner RSBV hE R 0T LRSS g Bt BYBBLbYE B8ms that do not

contﬁlﬁ%@feﬁfa&!&h@ Tht%r’cﬂe pheieincieyes ﬂﬂalght) thai llkybgtbupsﬂueh as methyl,
het erocycly et erocycl oal kyl " or "unsu |tuﬁ

ethyh prapyb dyitsilaeenks) hegyb bgptyl, agtyly g6ty decghmp Z ff? gpd the like.

The B%?g 8%&%@%@%% Braga{éﬁ%&he iSorfers Pét}’a ft ch&m 311&3? groups, including

_ aining a eroa oms
but A¥t lik@Ed e, tRx RUMin®wWhishlatarovidedbp ey orf Bxcérmpie -QH(@Ha)z,

-CHEEHJ)@Seredﬁ“n Con%i]é2 ﬁ%@sopﬁg%gﬁgﬁm@mgiggrom

| CH%(':}?@:I@Q&%@I%PP H,CERERHEHL ), ECH?E eCPBCEE'HzCHa)s,

group co Sistin

CHAON (Ol (€, CHr), “THEOTE IR - G G FhGELD - 1

L e e

_C}@@H@r OabWCﬂ%jzgi@R@H3)@ﬂ@JI§)em®H3)9I trogen and sul fur

tons mMaybe og@l onal | uarterni zed; an

-CIKGHhGH$)ﬂ@1(CHn)CIMC&$B HCbb @pd ofheygh Tdms Whé@set"ﬁléﬁyl groups"
G5 P P L 50 MR NBRA B8 Bt

" alkyll ?ﬁﬁ?@ miﬁmelsﬁa@ﬁf hrivesstandded ehsin alkiytlgdupirdvingikto H2)ilnb 6, or 1 to

tachnment is through the heterocyclic ring. 25
3 calment@®yicl i ¢ noieties can be, for exanple

nonosubstituted or disubstituted with various
s u b'ssﬂkylaaﬁ tos “umﬂuléﬁtéw@é atlaylens2refers &xithersame Eepidugs as noted above

for aﬁl]@% I%llﬁh%vue h%?)lg ?ga%h‘ﬁgﬁl m&ﬁqé@l 1%}1’ glgogps include

ethﬂérw{paﬂz@m 5‘%01%11&1\6 (QDBLFCH,CIRLY hﬁdrummm;nyﬂopylah« (}xy,
hi oal koxy, polyal koxy, al kyl, cycloal kyl or
CHﬁC@th@h) The heterocyclic groups may be attached at
vari ous positions as shown below as will 30 be

applkertyl't o ‘tinsshstitwed alkenyk] tefers fo stygizh plpim ped Brggched, chain

s RGBT 5 DG OB e om0 o

20 ?a@_drf-é%gﬁg GP%ﬂéﬁ]alk&yl @oupé MNclude Mtraight dhbin andl brar©he) jlkenyl

N, ,, HA\NHO NONO N
groups I@vm\g Nq§2 or2to 6 carbon atoms O\N

"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
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 cycloalkyl” 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

atoms.

“Cycloalkenyl” or “unsubstituted cycloalkenyl” refers to a mono- or polycyclic alkyl
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O-NH)< OYO OHN _NH\NNOl< O-ON OOCHR \N
RNj R OR~rN~5 ,N_Owere Ris Hor a

whedognnesyzl i ¢ substituent, as descri bed herei NnPCT/US2006/038181
"Heteroaryl"™ or "unsubstituted heteroaryl" refers

suddBhh® nhfind 3t RLYTAE ke FHPBUR-cBBSh AGublt bBAA. Lpfeferfhd cycloalkenyl
h ag ng wt IX t ﬁe

eteroatons as ring ons In an aromatic ri

groupsrhavedheto Todarbdreatoing gnd fuchids che dpantayt bmheyaddwsenylhe

term"heteroaryl” includes rings in which nitrogen is

t he"SubBtitueddealioplt esferaso wehblkylbgrop@ad defineyt abov in which one or more
bondSipd CHPEISE OLRSRETS cEAeRIAGe BY & porgida fopiahydfogen o non-carbon
toRRNGGHAQ KRR Finfifeld | : tom i
? o?ﬁsed t 6)6a pl’t1girlll§/1 g;[{r;’zdup, e.ﬁgﬁ),% %&égf‘%\?{l’ g{fa’dm?ﬁlg%f’;é%g%’gma omin
graup$ siches hyttoaghgrenps, akoxy broops)artlvey goups, aad géter grogps; a sulfur

Het er oaryl gro can be furthe stituted and na .
otojein TP P #Fo Bt ot Fgh s TAGE lphe B i sulfoxide
grchﬁs;tahﬁﬁégéﬁadﬂ)rﬁgn skdulph stidh s IR, RS afkYihrdino R GIagiin

chem stry arts in conjunction with the disclosure
alkjlardpminoRdigrdamimoalNr-exadessintides, aud eninzines. (fwbstiutedtalieyd groups

h rparyl ar include, . for exanpl e, .those found, in.
osp FieFI @ bonsth SR erli hoRls 8RR Fee) b ap Dot s
repldted B ampiiRs-osded bond .0V dbuble- Nr kigle-bond)@b aBieteroatom Weth as

2007/ 041362 PCT/ US2006/038181 N--\\ N FF\NNNNN

oxygep ok, cRIARYL, parbRrXINandngstqr REEPA-OrQitRpgqn imgrougs gy¢h as imines,
oxi'ﬂ\é%drazones, and nitriles. Substituted alkyl groups further include alkyl groups in

which one or more bonds to a carbon(s) or hydrogen(s) atoms is replaced by a bond to an

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 alkyl
groups that contain the trifluoromethyl group. Other preferred substituted alkyl groups
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 alkyl groups include those in which one or more bonds to a

carbon(s) or hydrogen(s) atoms is replaced by a bond to an aryl, heteroaryl, heterocyclyl, or

-cycloalkyl group. Examples of substituted alkyl are: -(CHz)sNH,, -(CH,)sNH(CH3),

-(CH;)sNH(CHjs),, -CH,C(=CH,)CH,NH, -CH,C(=0)CH,NH,, -CH,S(=0),CHj3,
-CH,OCH,NH,, -CH,CO,H. Examples of substituents of substituted alkyl are: -CH,OH,
-OH, -OCHjs, -OC,Hs, -OCF3, OC(=0)CHjz, -OC(=0)NH;, -OC(=O)N(CHjs),,-CN, -NO3,
-C(=0)CHjs, -CO,H, -CO,CH3s, -CONH,, -NH,, -N(CHj),, -NHSO,CH3, -NHCOCHj,
-NHC(=0)OCHjs;, -NHSO-,CH3s, -SO,CH3, -SO,NHS,, and halo.

"Substituted alkenyl" has the same meaning with respect to unsubstituted alkenyl
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ONNII ONNNN ~NHNN-~ ~O O NNN 5
Preferred heterocycles and heteroaryls have 3 to 14

wo eowgoatsens and i nclude, for exanple: di azapi Pgi/DS2006/038181
pyrroyl, pyrrolidinyl, yrazolyl pyrazol i di nyl,

gro{éég a7 %tltutglh glelgl?é i/o?h Ywith F%fyécg ¥d unsglr):f%rﬁ}]ﬁfgg 'aﬂc?.(fi groups. A

subptymwdalﬂ{eny] groﬂp( achidgh alkenyd g\nd)upd iim yvlmchl asmmacmqu gr non-hydrogen
I SO l.i di nyl, rpholinyl, th azoI
atofoy}p BORIeA 9 ﬁygr bop dguie B9 %f%‘ﬁo ‘%rrﬁaz%i angithgse in which one of the

noﬂ-&ﬁi%ry o no‘ﬂlrﬂﬁl% delabomd ﬁ%ﬁ&éﬁ‘%’o la¥tbon Hat ﬁﬁ@ﬁeﬂ‘n@é‘é@%‘lé bond to
benzot hi azol'yl ,” benzoxazol yl', furyl, thienyl,

anotherr gabbyl , qui noxal i nyl, pht hal azi nyI
naphthpyridinyl, indazolyl, and benzothienyl.
" He'tSabstanteld al kywly" has thdﬁatrrerrmirigiqyiﬂ’i raspdod tcsunsubst'rtuted alkynyl

T e N L P B

subgﬁﬁf@d]alﬁ}%%fﬁgroﬁﬁ 'iﬁ&ﬁﬂe@taﬂ&ﬁ | @Gﬁﬁsﬁﬁ "v@ﬁ@Hja Mbﬂ-E‘érBoﬁ 4?1errlrcl)n-hydro gen

ion of the heteroar | al kyl grou

atomep bm@detdcto aherbgn @mupie binpiled to Iamthcr cartwheand Qsetm @fhgqlmtppn-carbon
o 5B OR oF e POV Syl et
- Cl-C7
A TR g s B e P BOREE (D Feinted

cydMa888 8to 6)?‘(1%’951!1&%@&%1@’1 rG@sl s ithybspabf t@%‘suk&ﬁﬁi#&ﬁalkyl

havi'ng 20 from1 to 6 carbon atons in’its backbone
grogps.uct ure. Thus, typical al kyl sul fonyl groups

enpl oyed in conpounds of the present invention

I nci‘Substitutedrcyeboatiphy,” hmetHe;shma infeanipl With wspect toddsuiBtituted

cycigqilﬁngﬂér%g%q ay quggt%t%‘? 3 :é%él@s gse&fdﬁgﬁsi)gctrtrgws}{llbgﬁmted alkyl
grdgf,ppyl sul f onyl (| ., Where R52 is propyl), and the
I'Tke. The term’ arylsulfonyl refers herein to the

grou ﬁlz"lﬁﬁyﬂstltu Qﬁaryf”%ﬁlrs f %ﬁ)(%fogﬁifJ %hj)%bfc?aﬂ aromatic groups

reféers herern tot group heteroc
that éo not coatail kyd Betefoatoyls! Sueh graph eare¢amtdio fiohe6 gr bugarbon atoms

o S S e o LI S L P Mg s of e
preéaltlﬁweh&%}{t%de phéfﬁyleﬁ Iph@fyl ahﬁ”tl{él liker efers to the group
SH. "Al kylthi o kylthiol"™ refers to a thio

g:(gn% MS&JC . (@ﬂm{ {érsat?gglgh%’ll g%ﬁlgggbnsl%%%@d er %5’){1 group as

defirted ayowu) plypiatls) Malkyl $ops emplolygd swdeatpionndseof” thc pfesers invention
] acenment, of .h

YoF R0 4 AN BRoPPE i e Ay Rt ot the Pl grou.
Suﬁaﬂ)lé 1@??{'0@??%&06% i S RARSs Y thOpRselTRRRYAOEHCIRIE, for

di va ess I ndi cated othervvl se, suitab bl'e
exanlethenzyliand tlgerld«tqoé‘Hemoaera&yl’f @T“hebcmqnalbyl” hcyfdrsdwn alkyl group

Su}?hﬁ?%%‘éﬂth aﬁl tei'oarﬁ grodp aere?méd SHove. Typ1cal?y, heperoairylalkyl 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.

"Alkoxy" refers to R?°0- wherein R? is C;-C; alkyl or substituted alkyl. In some
y
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t hi oam do, am di no, oxo, oxam di no, nethoxani di no,

guani di no, sul fonam do, carboxyl, fornyl, alkyl,
whadooakisyl , al kyl am no, hal oal kyl am no, al koxyPCT/US2006/038181

haloalkoxy al koxy-al kyl , 15 alkylcarbonyl,

conFRBSEEI R  SE B R PHLTE BN o e
metl@dxlyybmbkﬁ t-batixpo@ifiistometeyo andthk Jikar | and the |ike.
O her suitable substitution groups include those

Sum%ﬂlﬁé’%féSh&&hQ@ mrbglg-mgstltut ed al kyl. Exanples
of various suitable substitution groups are al so

fo uggb%‘%ﬂ]ut&? [ GedsQo tHRE GHPARPRS! Whae RIS 8 R are

t hroughout this application.” 20 The substitution group
1nd@amdetntly stltctbe frombtht igtampednsifing cgfﬂwdmgsm@ékyli swbstitutedatkyl,

alkeg, SPEBy O LS L bR PR VL, st Bed Bl Tefetoatio,
substﬁﬁé@ cyél@él!?y%l Mhél&roarybRBbtitated K&ém%arﬂ rhe%t@d:}t@ﬁb kSﬁ'bstlt\Médr e

is typically hydro en, hydrox (o] % alk
hetelrMChub§0tz-talkt$’édS@m-I§SbStltllI@h%1kY andiyy @re:B sendRgiare mrsﬁdntogether

mtk?{bg %Eth cgt?nte{e%o ﬁ) fgprol%%%ter §r|cﬁg gluéélrl%gﬂﬁﬁl%%rhe r&g} gc group

pro*hbﬁl %iakR?O aﬁt;,]l R{ét aﬂgfb@th ﬁ:di&hb/&rogat rmmﬂﬁ Rﬁ%m:jnydrogen and R®! is alkyl,
ydr oxyet hy cyanopr op t he
the silisHtuted Araigo LA p serastrges 1§ eééo g%fP’éﬁ @ﬁhkﬁ%‘ﬁﬁnﬁ When R and

R® Qfeaﬂglgﬂeﬁle%{l EGEd g?gf ng%{é‘g@ﬁém‘ﬁ@s fe?éf?édecﬂth@éupﬁ’é"«fﬁﬁﬁiylam1no

et ero ss I ndicated otherw sg,
Whehefareing e b atonbsubsfitusadosing ieistseanhthiat either RSt and R®

but GAEbat INHGBIFSIBBIAG ' CTUPE R AR ey P RERR bypd R is
hyd{of?%n"’ﬁu@& /"Qlfkgromr %fekﬁ?é?élﬁ/t@af%@aup lIhR“RG] RBEBRY is C;-C;

ctiona d the point of attachnment. For
alkybaadR (él,s hyldmgsm bs CiCaelkyl. Tm eony ﬂ@l@ﬂmny'l' referg fethe grenp —

N, SO A0 L TG S RS e
groigaNRﬂi@OWhQ@'RG@’ RSCs-0F @iveabRY i$ Bediogdna T, 15&11@1! dradyeC aryl.

ounds of the invention typically have a 5,m ninu
Therbi éanabkylmng Prefest herein @ e 2105D NRY o ¥heEY & gyl and R is

hy(ﬁnbodgﬁn%n @%&&éf%ﬁ%a@\éep?eg:?ggl ar wei ght

500 A ,gcggre &5 fafe wibHEr Reap e AHrdRth: Ok VR By afte
"N'@ %ﬁP&éﬂ}j&md/R‘tole“mNﬁ(lﬂlh@xfadiwll Wig &t&heWBé?ﬂ 3@6zeandvibOR * and

DaI tons. In another aspect of the invention conpounds
R* ot bh dyiliegemGider Hkxlearsl, 96 Cetriagalkylei ght bet ween 350
and 400 10 Daltons. Simlarly, it is understood that

t he"Alxoxgikid! ieférs tothe gaoup -radkl Qrllervhege alk: isfer @diﬂkyl and alk; is
bl
cr BB T AR A PR e B B By

o T Al adb ey ifn it ﬁtlh'a gL é?lgowlﬁsvﬁ) Shere R is
typ&gﬁyﬁgaﬂoggﬁ@g 7%511‘(21 Bﬁ@ g{kygst erified 15 with one

mionl y' used’ car oxy I'c acid protecting ester

gr ou 1non?|!b8}{§l wﬁé rsq{ef’e(ﬁlf o Rk gﬂfuﬁf/ gﬁb Nig,. O{E%B&Mﬂeﬂc

unc e reac 1 on ng ot 29
amfﬂd)ﬁ&bb@ylalref&sﬂleﬁnmfo thé group TOMNR SR vitmra R?é‘ds cum alk:yl and R

Rl O B et B BB Bt 8o <0

connected to the solid support as the carboxyl ate

is hydrogen
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until cleaved by hydrolytic nmethods to rel ease the
correspondi ng free acid. Representative 20

W@ a00poxedr ot ect i ng groups i nclude, for exanplBCT/@51096/038181
esters, secondary am des and the like. Certain of the

RO W@'ﬁ’? dshc% VERR30, 1@&9@%3@1 m@ég;&pﬁ&f@;@; Ay,

stitute carb at ons. y
"Arslkpkammcwaéld)nyﬂrrbfers teergingo ’dmrgmg:s—@(@)-iNR lhé vquol&u fsl€s-Cy

eyt b B koGt | A st f o ig'rigﬂers
a.t omor a_si ngl e_stereois racen

isgsulfanyl” refees hsrein do ﬁmﬁwpo rﬁéf%éz-NE@l &%ﬂr UH%

3§ td30n @L 35
am1ﬁg§f{1‘fo§gl'71?éi%rs‘1{$rélﬂ ?or @gw %302% II\IE(E“? e&{éélr rrg GLE; alkyél and R
is hydi'bgemmf CgQy atkyb nTheatsmm Sarelkilamanosnlfonlgaryd’ ngéefs hﬁ;dlntiy the group

NDATI ONS FOR SECTI ON E,
‘(Cfl:g %AE‘WSTRY Pur e Appl. Chem

45: 13-30, 1976. The terns 3 are enpl oyed for
ri nd FET rdes R Q;-W&hqr@n The a-side of the

ref erence {)I ane is that si de on V\,hl ch the preferred 30
sub¥iarbanyht refareto the divalent gipep —R((Pber adoirssbanyb efernigdhe group

I ke n t
-COWEN, ATRERITREE 4 B SRR Ban? OBk B term |
“hetegodrglicatbonylif “ardlkdcarbagd”, and Ohélﬁoﬁﬁﬂ{ﬁl@éﬂ:ﬁﬁ@’ refers to -C(O)-R
PCT/ US2006/ O 8181 di ffefﬁs fromt hat Er cyclic
whege & is spsRpehiely heterodmyl aiglkybw t he pl ane
and denotes absol ute configur atl on. The terns a

(3 "&mbcmﬂn "irefirs ceneralle ip the gegup, -CAPkOas Sa@lz SLeEBS Wlude esters,
|
CQIOATSRE ELEES AL arfAREdE allo. The tem

arylbﬁabmm@eyﬂ'trbﬁ&i heteiace eptgbhe-KO)1G-(ary@f Biestetnn "arhkkylcarbonyloxy"
nontoxic @5 acid _or al allne th netal salts of the

refers heremdo thegigin yHE @B sy 43 3 d] pyri mi di n-5- one
conpounds of the invention. These salts can be

pr effavcéeplyalkyk’ wefgsrtp gy atkybgroun gubstituied with greylaskyl group as

uri at4.on
et b e, SR Bolltelr apogeg hyve rom Lt ebon o
incE@oRatdRhinahe Sikylsepasiadhy cydedkylaigyt freupase or acid
functions with a suitable organic or inorganic acid
Or MEEBonylASRBC k8 kY theReRHIGH @Riupt-NERCS@)-is whikH thé @ydrogen
but are not limted to, the 10 followi ng: acetate
atomfﬁhq anidginiirogenef the ctaﬂaxnedana@cp aromgtcan be aplasgd £1-Cr alkyl, aryl, or

C. RS R Bt oSl o P A oA Ol SRTROBLBL e
(-Ndp@e(oyt)sm?% aiam#to har}wqowﬁ*’amrm%ﬁ doh amlgmaﬂoeanched chain

| ycer ophosphat hem - sul fa anoat
Fllirb AT Dolhor B} OF Qe@&ffql@g &8 bl epgbonylamino”

- POXo Rt R frbACL @ldbout 7 carb
ref%?f’%%%%ﬂ?et L DY DBl ETRS oy PR 1A% @ldbout 7 carbon
atosiia it badkboas sthicoret €he texal "atyé:,arhnmytmuao" w&rs fongrowp

e I fhenyl pr oi opat. crate, val at .
N o pGerei e O e ok b bt iase Rk B dming, rofers
to Rt 'S)/}b%{i%WhEW@sC?@%raﬂaﬂ’ecanoate Al'so, the basic

ni trogen-cont ai ni ng groups ‘can be quaterni zed W|th

suchg, A9805S h fg;g{.‘ dgkhyl ,

pr opy‘ll aﬁ{)j %Ia%/?[lﬂé% cr)%éll 6 et%H erééd i es;

HoNiG=RH)-SHb.f Sitadsmbiieties idihode thplse ba)hdetl Iayth,e mtrdtgmyitqm aandying the

di anyl sulfates, long chain 20 halides such as decyl,
lauryl, nyristyl, and stearyl chlorides, brom des and

i odi des, aral kyl halides |Ii3ge benzyl and phenet hyl

brom des, and others. Water or oil-soluble or

di spersible products are thereby obtai ned. Exanpl es

of acids that may be enpl oyed to form pharmaceutically
acceptable acid
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addition salts include such inorganic acids as
hydrochl oric acid, sulfuric acid and 25 phosphoric
wa@eood/oarse2 such organi c acids as oxalic acid, nCBEUS2006/038181
acid, nethanesulfonic acid, succinic acid and citric
- [ iyt r
e e L L S e
(HZEB;}&]HNI@—) EnéB ﬂﬁhsh Ponded GHeither Dﬂﬂ{e@ﬁeg&hmymnmaﬂryméa formal single

A e i SRR e e B

h d?@eﬁ%%ﬁ@at%y%f%rﬂ@@@&@ s b@reBﬁ@édTﬁ*ﬁﬁ'dtshﬁﬁdlé ¥ubst1tuent such as
acceptabl e netal cation or 30 with anmonia, or an

C1-Oy glml, eryprarr@srq, arglkgbndary or tertiary amine.
Pharmaceutically acceptable salts include, but are
not "Halogen dr timlo"caferotoschbms,dotomn, flineoazdridabdo grodps. The term

.« al kaljine earth 07/0413 2 PCT/ US2006/ 038181
hafpal oot Byl S EAR UL L (08¢ ST ORIy
"HAIGIRAS bHThs Bcile P, S &hé fer@NHaloBfkoxy #fors RSanBkdxyA8dical

nont’oxi c nnnnlun1 quat ernary amoni um and am ne
substittifedrveith oneodrudiéna dalogbmatomst "Haloakkexly't growpsinaliudenOCF; and
_Oéﬁ%éfnethylannoniwn tetraet hyl ammoni um met hyl ami ne,
3hyl ami ne, tinmethyl anmine, triethylanne,

et hy apd the her 5 representative

or gzi‘}lﬁ"g@fi H% yﬁ‘é’?yulregé@mtt "PYR freti on of base

addj tion salts include dlethylanlne et hyl enedi ani ne,
et h3HRiPrapYis” oF| @tSHbﬂwtaﬁhﬁéwcm ISeg1auR. h hEtABY ole o

o PSR S shapl et

"hetpoqyoloatks/® bdir ‘Mhmhstlﬁﬂ;@fﬂeterm@etmillqm gxmlpgf'has ase] heseinhrefers to any

the scope of sound . nedj cal suitable for
nor-froHiE FROG R oF REDETLIS TS TR COmTRE Qieromton SSlected
froﬁrﬂlﬁ‘@éeﬁ ol drhatthr. lE‘d“ c;léscﬁiélﬁ&é ¥ orl 4-hkeh@ble@Ring containing a
al l'ergi ¢ response, and e, commensurate with a
hetq:mawnrwltﬁceedlfmm frmtrdgen,sd«ygat, |aod salfit cefafSeot i6mernhﬁred tieg r
nt.ended use terionic
corffiiiPR S5 BFboaies e trmetiint STk oF o rn swRisiBy of sipeen.
oxyigRh,/Br sAITRE tdreit EHeST MetBercd PIME AN US| ddudle tnds bAPIHIGYmembered
transformed in vivo to yield the parent conmpound _ of
ring has (xB dowble ponds; whereinihe aiteagsh and yulfiyr atsn yrAyse pptionally oxidized;

wh el%otg% niAt‘r Ql? %%ﬁ@@h@%&&aﬁdn‘?@mﬁb&o@r féhglﬁggﬁaﬁggl‘ﬁfed and including

anyEEbydlerg‘;‘o@ﬁtvelﬁBh anyPofGh&Sabovy I‘lilétb&bdyﬁhc fingd 8 Suskd to abendeRe ring or
‘Bioreversible Carriers in Drug Desig

anoths |9e 0f 6ﬁnfatnber9s}rb°ftﬁ=reawllpﬁ@g%@ew@ﬁv dﬁé%ﬂ%%ﬁ BFPVld%d that the
ich are incorporated
me rern gy%tg er eu#ﬁ% eq’ﬁéepo?yec?lr%r P90 medi at ed

di s JIE Jdisarde
bengf){%&(’cgf’ ig S % r eg'? gosf lg nl1 e thgd of le—%’ﬁBBlted with
varione sﬁl@tlmentsﬁhﬂaﬂeﬁdetﬁllyablleéted &bm/mtdios Hme& to hgdrexss alkoxy, halo,
di seases |nclud|qg for @pple cancer, tupor,
teTr

oxayif)prlkliging G5 oisein &ar ialky! RYBEPEY BiHp). amiegs Aliylamino,
5
S éfa*»ﬂxyé;@gé%ﬁ%ﬁa SRk B gl

the

h .
| onbrEfe Rl b pnd b gﬁé?"eaém%ebdow = vl

be @iprne s hiote lﬁdWl{g)Sk@ll 1rSﬂh@ oBghic dnideedicingl chamistdyepa in onjunction
bi|le duct; kidney and renal pelvis; urinary bl adder;

with e disdose Ber§in. ut eri ne cervix; ovary; multiple
nmyel oma; esophagus; acute rryel ogenous | eukem a;
chroni c nyel ognous | eukem aggl ynphocytic | eukeni a;
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nyel oid | eukem a; brain; oral cavity and pharynx;

larynx; small intestine; non-hodgkin 30 | ynphoms;
woredoanarss?2 and vill ous col on adenoma. The conpPCIUS200$/038181

the invention are useful in vitro or in vivo in

inhibiting the -42 WO 2 07/041362 PCT/USZ®06/03&181

growt hQf caneer_cells. unds uee
alonéwgfjin co 05|tion t tHer
pharnngQticall ept i€ 5%k\/ N__

Sui tabl e pharmaceutical ly acceptable carrlers or

exci fWent’s include, for exanple, processing agents and

drug 'deJNwery modifiiers and enhancers, such as, for

exanpl ¢, calciuh%p asphat e, magnesi um stearate, talc,
5 nonosacchari des, disaccharides, starch, gelatin,

cel |l ul ose, nethyl ceIIquseD sod|un1 carboxynethyl

cel My , dextrose ropyl (3-cyel odextrin,

poly y prrol neltlng\ xeqwilon
excha a d th@ IINas CoRbi nat i ons
of any tMQ)OY NEr eof . her g e

pharna utically acceptable ex0|p|ents are descri bed

in ngHon s Phar macewgi C|ences Mack Pub.
CD.\\ y 991, inko po at 10 her e
referkenc fec ve anounts t e 0 oound;%é?ZBﬁe
_i nventi h generaIIy i ncl ude any anou sufs
detectaqa¥ bit HSP90 activity by any of the assays
descxi b % by other HSP90 activity assays
knomnN ing ordinary skill in the art, or by
det g hibition or alleviation of synptons of
cancer.! 15RThg anount of active ingredient that may be
conblneﬁ\mnthCIhe carrier materials to produce a

ol RaR AR ff?e%%‘?%la BB 58 drecalied Brgin ar 1 on. 11

wi l, e un er st oo 3§¥ that the specific-dose
| evel"FEHY Ay ft?tt‘@ terparyle Aefergiherein iyanatongbngreup having
from¥ At @lh)éte@cfatérﬁ§ &@ﬁ hiBfks lﬁgéﬂ‘&oﬁﬁ c ?iﬁ '\Mt)ht ﬂée %mélﬁﬁ r of the ring
specific oun enpl oyed, %

atorg%b@n&parh@aatpms sEhe, teuhn Sheterpanyt lnéludtd;mngssn W'mithﬂtro @ﬁ is the

e AT S4By B SRR e ot

structusecia aRnutides@hiab Fof BEMANY, beﬂb%&@%lﬁ[%ﬁdh%ﬁ b ¥heterogyclic
effective anount for a given situation can be rea& F

det erni ned by routine e§SEEZEpntatlon and is within
iq | e _ordi [ini
suugglr’ép%gégstb o?)ﬂgﬂ}g gggngTg & Cnvent Ipr%wdeéfatﬁ%tetﬁg Bgﬁl% Pﬁ%ﬁcgment is
througlf the tieteeoanlyisingni Hdterganye prupy canfe faether suBktahited ahl Yay be

e adm ni stered to .a host in S|ngle or divided doSes
attaqha] RIS BRUGHESAS Tilrbe SoRdieite Thase hﬂvla&ﬁlslllog tha wgaromd

med[ﬂih/laﬁ gh&gfgfg% ‘3@& %g(:iogﬂﬁ'lcg @v‘i‘tﬂ t%&l@clgg %Ireﬁld IEJ %n Seftal %wéet 0

SUbSﬁﬁitggW wisnbstitathd h@‘temat}é gm‘ups ﬂmhmel fdr rékﬂﬁpléhﬁhb&Oﬂ‘ouh@ in the

oo B Rl s Sefon e DB Pamales phopemeetbe 1y

30 sublingually, by aerosolization or inhalation

spray, rectalNy,,  or tO@Nﬁﬂly i n dosage unlt al
for 'T%tlons\%ﬁﬁyalnlng Hventlon \h nt oxi g~
phar ut|camL$2hcceptab e carrb 43 =
2007/ 041362 PCT/ US2006/ 038181 ©

-37-
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adj uvants, and vehicles as desired. Topica
adm ni stration may al so i nvol ve the use of

w0 c@nsdssral admi ni stration such as transder mePCpasmhee38181
or ionophoresis devices. The term parenteral as used
herei n i ncl udes subcutaneous injections, intravenous, \
intranmuscul ar, intrasternal injection, or infusion N\
techni ques. 5.l njectable preparatlon§ for exanpl e, ~ N
sterile inpEct ng aqueoys or ol eagi S su sions
may r nfil ategNaccor di 0 .t on art i ng
sui di spersing or we{i#ng afents and suspendi ng
agents. The sterlle i nj ectabl e preparation may al so be
a sterlléN ecta | e solution or suspen5|on in a
nonﬁgxnc teralNyagg;zpi \ahl e dihulint or “wsal vent, \7’N
for Ie as a séL in 1, 3-plop dlol\ wmnng HN__ N
t he acce tabl e vehicl®s and 10 so ven s that rhy be N
enpl oyed are mgf_r, Ri nger's solution, and isotonic
sodiumchlorid olution. In addltlon sterile, fixed

oi | convelt¥onal | y _r | oyed a3 solve t
susga’éﬁﬂg nedizﬁiaFor t rT'E\NpurposeNa blaﬁa
oi | e enpl oyed inch g sy tic nmono-=
di - gPBXZrldes In,éﬁﬂitmgéj,fattyTZEB;s such as oPel\_<C:>
acid find use in the preparation of injectables.
Suppbﬁ+Nor|es for rectal adm nistration of the drug

can epared by mxing the drug with a suitable

noni tating excipient such as cocoa butter and

pol yl ene glycols, which are solid at ordinary
tenperatures but liquid at the rectal tenperature and

Wi | Preférial 104268 clglahd hbtetdaty1§ B&fcB oA inLAt6Ms Bnd iRlude, for
drug. Solid dosage fornms for oral admnistration may

eX4IEe: Ld;@arzalab pyeeyl, paieledinyl, pirpzadyl, pyragalidielsimidargyl,
iSO L i IR AR HORSR Sy, HRARE] i fmiciny,

pyxﬁﬁdzi.t@zm,toxaztﬂhl agazBlidingl esobcmﬂﬂssomzoﬁdliayn morSiustinyl] disiageyl,
co rse as I's or na ractlce

thl%?@&ﬁ?ﬁwga%ﬂthlwiglt ﬁﬂ@%@%@lﬁ& indell, quieelinyljisqaamolinyle g

ber{zﬂﬁfdaEQS'I @Mﬂﬁﬂoﬁlsﬁo%oy%'tpﬁh? Erﬂfz@%'? cgﬁr{bxtah%/l

case of " capsul es ts

phthalanmy ragphdhsoi dimyhyind el yibHnfl e hzghieg@nt s. Tablets and
pills can additionally be 25 prepared with enteric

c Oat']i{étglﬁ)agyﬂallqﬁll" dr dl@aagaafqull’hiefe‘rsafo malglrlgdmpwaf@sﬂitatdd@mh a
I NnCl ude p arjaceuti| ca accepta e enul sl ons
het@f@ﬁml EERW as dglinrdaboyas T y@fj‘?‘lé'p beteroqaylalkyharpupsciaye Aiom hgo 6

carb&?ﬁ)mg E}SHT&ted Wmﬁﬁleﬁll#gggféﬁ'oﬁ oF iR Iﬁ'iémar?}ég&lg

composi t 1 ons SO conprise’a

sucquﬁocya%gggh?%gﬂ§§4:ﬁnuIS|fy|ng and suspendlng

agents and sweetening, 30 flavoring,

v e ek JPEB0B N i st ered i1 the form of - 44

B SISO S AR
sulmﬁ%@*mé b@ﬁéﬂ&reomzﬁﬂhﬁ{wh cRIRd? f‘sld%stlf: Sé\rllg,lg@%@{lyggfogps

are nono- or nu t|-Iane
employed &l @Imﬁmndsamfeth@l pmpent ssgntion ane tnquﬂbuﬂkytadfanyi graaps having

froffch e San el it ek B wRG R T R lepimetonsi roups

emBRy&S Blontidlndy SSBO presént GRFRASH tlcRIdS, fob ekdn?;ﬂé QEL{REMNY] (i.c.,
can contain, in addition to a compound of e present

-38-
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i nvention, stabilizers, preservatives, excipients, and

the like. The preferred |ipids are the phospholi pids
wa@na7pkicssphat i dyl cholines (lecithins), both neeTUsi006/038181

and%§ nthetic. Methods to formliposones are known in
wherk rStmet&Ele etlﬁsdsulﬁmamnlee whBresR ¥ g4 &thypcbrbpylsﬂﬁrnppee hhere R™

is o), b Bls I To BB oa e i e aeSOaryl. The
terth WH&BEOb?Jl%rIEﬁHOIE@ @fgi% Rirefn&b @itk @%}lé h§% BEt%ro%%lky ®The term

. _pharnaceuti cal "agent, they can
ara!bﬂlbmlﬁawﬂ'mfw héreinrie thergrogy &Mt dvalkyh gt t8rm tsdfdnimidoh gefers

” f ul
herd i 18 SO TRE R et REBma e e %Efar’lwi@@ﬁa‘% tor
rhe eatqqgt,pf cancer include, for ex .
i ri RS cn of Jsfreiodhe eouRcSHal M]éVltlﬁ‘ef@lt aHiYIlithI refers to a

thio/@bap &iBsﬂtut&Wr}itﬁ hﬁ‘ bRyl S80 Elftﬂlr' &3 fof EJ(%I%IP’U 1C1-Cs all group.

exrazoxane, 15 gl eeVet, erce tln

Ieuqqﬁghhaonﬁ@&p ghﬂgbh(sg t axanes,

t ezaci t abi ne, V|nca aIkaI0|ds

i ma c;l | rit trastu .
top ‘3@*&%@%@%@{@? PR 5 TR SPATERLc vt
momimfmt hredmaiemﬂra@mﬁg eStisstitute® rafeevie tE@fSﬁ%&ﬁ%nttd? hgﬁro gen with a
conbi nation with the conpounds of

d
morfoan\qt;ﬁ{gro#v nt ragjgaly, dbndesp indiepsedaqfberwise, switablet Sslbstﬁutlon groups
h f
b5 M R 5, AL B R

‘thloaedidvr emmthno,mxosmmkmﬂ]lne;melﬁukarﬁldlﬂoy guaedinb, s%[f@h'eﬁﬁi%lo Séarboxyl,

sty BB ghSfane. Boloal h‘jyiﬂ%%ﬁﬁc'n'@' s, 3l
alkﬂ&&b&@'ﬂ GRAinSASBY 31, %ﬁﬂcz{?ﬁor@g’ @kgrcmg}p ﬁ‘%te Q@Ecar%o%s

recomended naxi mim-cl
hete[ﬁ%’d@lél ¢ashenyd, abifylthive amanailsyd, ogfanqxﬂqu;:biryl andtthelike. Other suitable

subR RN STRG e e wiRET S il it sl g omples of

Varlbllilﬁsulitabllé Substit@ i Rbwisladd h198 foun8NE féf&%n&f ottﬂ@corg%oﬁﬁﬁg‘ fisclosed
and t he response of the patient. The conbi nati can

ﬂno&gxéﬁﬂﬂﬁﬂﬁieméalas separate conpositions or as a
Hﬁﬁe dosage form containing both agents. Wen

ﬁgb%}t@t@;pnagm@ camtsblf ibatsilostifuted eThdgroap subistiuteentd the
which are

e_f ornul.at e at e conposi tions,
S“"S%ﬁ@‘e"% {)“1% iy bse Ry BalG niffor 3rEfnEngyanp seiroRs, alled, alkoxy,
am1ﬁdﬁ;€fb@n§l;t$m423tﬂﬁﬂhﬁdo C30; 122 S8, RENoAS cRafldyl Hifre R
conposi tion. Antlestrogens g%uchmgictgnggg# reﬁ.lﬁn?umﬂy
hydnogem dydeoxsberaligdlowt h t hr ough i nduction of -45 WO
2007/ 041362 PCT/ US2006/ 038181 <cell cycle arrest, that
r ethqnethe slthgtl'axt@d smbstdﬁeltt tuechedsis la sapighechaigloup othe substltutlon can

occu?%%gv 4:}123%30}%2)? § qérmp%nté)ggtty! %@5 Itl\llealtlke()) or at the
chaip bespher(y. gammmp@;e@lwg ShndR S 1Pakab hchbatsdeétuted substituents

inhibitory activity in arresting the ce
can bg Yieiahd chain, brapehed by Cysdistariahganiants Qﬂ:(:oamlbnﬂaﬁbomigdmarbon or
tance (Donovan, et al, J Biol. Chem 276:40888, 5

ter .
heef% . As reported by Donovan et al ., inhibition of

a hrou treat h. MEK i nhi bi t or

hEn geé?jg}%h"é&e@%% PREFYHIS LPBRNSE eu%f Sypstiyents thahge pehexplicitly
defie@ihefinan b et by GARGRY the @éﬂmﬂaﬂ g ﬁ%@tﬁéﬁﬁ&dﬁ%h&gfouowed by

restored hornone sensrtrvrty Ac |ng y, In

aspect, the conpounds of fornula (I) (la), (II)

(rra), (1), (rrra), (1v), (lva), (V), or (Va) may be

used in the treatnent of hdPnone dependent cancers,

such as breast and prostate cancers, to 10 reverse

hor none resistance comonly seen in these cancers with

conventional anticancer
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agents. In hematol ogi cal cancers, such as chronic
nmyel ogenous | eukema (CM.), chronpbsomal translocation

WO gooresyensi bl e for the constitutively acti vatRdI/us2006/038181
BCR-ABL tyrosine kinase. The afflicted patients are

the adfpen Sinctionalitg k@eatd the [FoisoT attadIRASEUF & dAhDR, MR shBstituent
Ki ngse i nfij bitor, as a result_of inhibition of Abl

“alkqxyhetarogryl} yafers to thevasguwr (alkexny(hsieroasybs  with advanced
stage di sease respond to gleevec initially, but then
r el Biskaredgompotinds afshe inveitiondave a taialf moleculgr weiht lessrthan 1000

it ipase N, lh vitro studies have .
Dalhe pEreeit 10 78RRl Chimhads b Sngpically have a
mirfimthwvaylet@laeweight of dt $ea€ff F5OMtonk. PreRELH th®Bdiments of the invention

i nhibiting nore than one kinase in the sane pat hway
havs agnelgemlariveight kstsenod 0 snd 760 Daians gaire preferred embodiments have a

mofe@&lbﬁ&z@i%ﬁ?ﬁ&%@éﬂ@t %rgl %tﬁlﬂoﬁg %)the’ax‘f%gt;o%ié)rﬁ%%% Rg@g dvention are

anot her "aspect o I nventi on,

confppunds with kjmol¢dulgr, weight)betvideh 3P0 ahd 5Q Dalthihd. &) andtheY)aspect of the

. (1Va), ,,0r. (Va) are used in conbination wi th at

inv{rgiecopiadbightihe wapat ¢ 2 Giaderulag Vsighi peveen 350 ped 400

Daltdgngat ment of hemat ol ogi cal cancers, such as chronic
nyel ogenous | eukema (CM.), to reverse or prevent

r esd:St: ' di.t 1 onal nt,. .25 I.n
ot RAPAE S Rl AT B0 dBhN b R me PR 0 e
impermissible substjtotiomsatiefnst(bg., nisiyé stbstituted ithr5aHiodegroups). Such

. __Repre ntgtlve kits include a . )
1mp§1_‘r§1ﬁ§1ﬁ§_sy’ %FHV%/W‘GQ@HW@’?]? kagwn to thgskilled aitispm- 5- one
c und of the invention (e.g., a compound of formula

( lo)n[p arhoxy-prefepting gropp'sefers fa qarbgnyl geoup whish) has(bieem psterified

it ¥, ' .or ot her |abelin
it e 9ty B BRGNS AFBIS ] oD SRS o b
or ppmtgcttith@caibéxyéicdlbﬁlethﬁﬁiohl%wlﬁlt;]&femt&hg [ﬂvggzi oth&PR@ctional sites of the
i nhibitory, 30 apount B of t conpound. The synthesis

congapupgﬁr{eézgé?ﬁd&qt.vg?a dition, a carboxy g;%tectlng group ca%ll be attached to a solid
supporfhBRbY i Gt Bb% iRy Lo 3 | {pdbi i

8 6% TPy OrheRne B opad o it Blld b gptn fboxyat
untif elegveiddeychyidrol Eiametheds tb-18leaiethe eseespanding free acid. Representative

B 7 SRR T
| IR i G9mBOUS o Al popRE R4Sy TBRaRaGabl pulsicd
cartRR aRIRD AR BPmBERAVANY Qub%ﬁﬂﬁé&ec&}l%onsﬁ&éé( k?l?lr&lﬂ? imth& tompounds

y reductive

prepared fromchiral ~amne 1-
of theninmerttionreomprising inmimtrest of storddisomuees air ephrficudap Bymmetrically

rth Enmons .hqnol ogati on of al dehyde 1-B, are
D G RS SELASfor LGH Eabimivro
enaftone¢ e s RellBY |ehant§h%§‘@ﬁh@cor%éc|&ﬂlr§l§ of B31h{&3%8n areciﬁ?lgded in the

Del gado- Bal | ester, Peter M , Luke J. Kot
presgp{siByension dhetarms "Mhand' 'R aapafigerating addedheréin, Seias efined by

the FP AT R B oG Poh R Bonds SERPRMR AR ST O Ships e,

Pur€dpploChem &4 3:13-30 M08! THE Birink & hd DardeRipsYekthi ﬁn%@cﬁitions of
water. Resulting amine 1-F is acylated w'th et
cycliedopmplundsh| Bre areide-oftiteaefyianee plamp duithet sidd-bn Byivhitaapretired
i.s eff.ected via a i eckmann condensat.i on ypon )
subsyifuch} g T i Bunb AORE, GRsmr e cHiiRisd g the opposite
idelo® il b fefhoe lpBE 3B dsti d i
. eI(-)ICI to ef fcgcl‘l:)t decar blgilgtfgtd F%ﬁﬁgﬁdlt\;%)glg %%é%ﬁ%gﬁgr}égl%élsage
1-1. Oacylation with acetyl chloride and treatnent
with catal ytic di nethyl amd0pyridine in
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boi Il i ng sol vent such as acetonitrile or toluene to
effect mgration of the acetate group gives conpound

wo 2007/08psi m dine 1-K is formed by treating |- JPeu/uk2006/038181
guani di ne/ Et OH and dinethylanine The

dif Je%y i "

11? r%]?rﬁe | thc?@ﬁé%‘cérg 2 u‘iﬁ@vh?% OP é’aglgr ?élm'}vl'ﬂrlm%ﬁﬁ@'ga%d denotes

absﬁlultef ain€igoratibhi Thetrnseeind@ @ihﬁ@uraﬁbﬂ a3leed hertinNgre @b déhed by
an optional ly be functionalized via a Suzuki
the S hphieALA DITERS e RSP ARDP BTNV aEATeE REh S0 JG5 T he
b| aryI corrpound | -L. Subsequent deprotection of the
{ermd'phamaceyiticaly agreptable-spits"r4fersfo the nontoxic

am&_'gﬁa?lf(afl}ée %.ég%lce\ul gg%o%ﬁg %831}];181%5) ﬁ%@ﬁ}%‘&%{fé{-w@o [%I I§s|-cﬁ8§§r[1m1dln-5 -

oneFcompBinds &3 thEuBéntlorB Thekt dalts ca@@p@&re@wszt@@ir{g the ﬁnal
I O NH Q

lsolsFlgi/gndmlgrﬁcfﬂw pf e 2sanpino-Gygdibyydror OHl-pyridp [é%ihqwmldmﬁwne
con%dglltnﬁé\“&zbg Qeeﬂcﬂ{:\ﬁ_t@lg real%:tllﬁ% tlﬁe Dsdoih 1&‘fl.#1 f %e Wftﬁ gs%uﬁlble or amc or

erta mpoun I 'nvention
1not@nmraephrrd1}hsase$hmly rRe;ﬁe@nﬁaﬁn@saI’rs ifudadie bsiadre aot lnfnted to, the

an, ap rlaé}g am ne such as msthg amne with oxalic
follgping’ aghidtey 8y Agnaicaeiy GerspaiaC-Lensoate. binseapsulionas,
bis@IERE WAty &8 Sdant oirafﬂe feofi gﬁ&rﬂsﬂﬁ)rﬁfe ateletoRatB; cycfdééﬁtag%roplonate

next converte to t'he respondi ng est er
dodesyleulfdt¢, ctaneslfvoatd; glicohepRoate, @ycemphhsphateo hethi- sulfate

heq%qhﬂlo%it ﬁ%ﬁﬁk‘g?tg&eg%%%%r (Iér%tc oralldé:,%lgfgrobrom%e hy o1o&1de

2-hydroxyethanesulfonate, lactate, maleate, methanesulfonate, nicotinate,

2-napthalenesulfonate, oxalate, pamoate, pectinate, persulfate, 3-phenylproionate, picrate,
pivalate, propionate, succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate, 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 diamyl sulfates, long chain
halides such as decyl, lauryl, myristyl, and stearyl chlorides, bromides and iodides, aralkyl
halides like benzyl and phenethyl bromides, and others. Water or oil-soluble or dispersible

products are thereby obtained.

Examples of acids that may be employed to form pharmaceutically acceptable acid
addition salts include such inorganic acids as hydrochloric acid, sulfuric acid and
phosphoric acid and such organic acids as oxalic acid, maleic acid, methanesulfonic acid,
succinic acid and citric acid. Basic addition salts can be prepared in situ during the final
isolation and purification of the 2-amino-7,8-dihydro-6H-pyrido[4,3-d]pyrimidin-5-one
compounds, or sepafately by reacting carboxylic acid moieties with a suitable base such as
the hydroxide, carbonate or bicarbonate of a pharmaceutically acceptable metal cation or
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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2-E is acconplished by treatment of the 2-C ester with
di ketene 2-D. Subsequent 10 cyclization of 2-Din the
wee@sense2 of base such as sodi um net hoxi de andpP@i/Ub2006/038181
][n cro;/v_ave ~heating produces |actam 2-F. Am nopyridine
or i Ony.1.S ' LA 05um [ M@midul
metali=$4¢y 2 89%?1 lztﬁﬁlglg@gkﬁlgn é%ﬁ%lg}ég{%&gnam e b)}fuhh{e?{his ng d the
like, b'Rell ach@ioNic admonitnaypbietary ainntongm,and 'nwaﬁ@nhénc%uding,
under m crowave conditions and se d e
€1 A S n i.ti0 .
but ngiiémitel W@E@ﬂ%wﬂ%}r@t@ gAY B %“@3‘9’& 1 fefilamine,
dime WEME drfifle, this@l Bl eyldnige, ¥adalie Hiepyoihei di ne
gq-ygngy revgrﬁgcie_ phase HPLC fol | g\A/ed by coupl i ng1 Wi t{1 an
repre3@uitiNerdrgdnic amit®s Wef@doTihe fasspiopcf bisszdddirpsalismclude

sesiivo i et BRI RISt gree e
e b obpnisivah Seabbblesroh o Bl B e ffoe
prodRlegr oot Qe oo fulic i MBS found

medical judyméesiiabledorwse timicontag vy tuihe Sswes pheumansyad do v animals
Reduct i ve. am nat i.on

. f p-anisol - ' ]
withpeunsug g nBRRBrer St Rananerd B, Sgmmepsurate with 2
reasc%%%&rﬁéﬁéﬁﬁ%k‘}‘dﬁé, A8 legettivrfosibeirestegdedase amsiwedl B-the zwitterionic

sequent formation of the am ne anion such
formsewherepgssible ofithercampavngs of the FRVERTieH d e egp q&%fﬁgf’%%fm to

the appropriate cin : -
o B S5 SPPIRA, P52 B DO ER Sl oy aors
fom%:déallq, ffdéﬂie%%g@%é%yél@}icﬁ?ﬂylﬁils i1 Mlesd.anitheroBglrdistissionanpiowided in
verte 0 3- i )
Higgdih dipangd \érﬁjellpeglgqo?ckggw 4 Q,\t@T %eﬁ%eergrssys%pn%ymfl.b& &'}t}nezposium

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
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
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

Jymphoma; melanoma; and villous colon adenoma.

The compounds of the invention are useful in vitro or in vivo in inhibiting the
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-49 WO 2007/ 041362 PCT/ US2006/ 038181 Schene 3. OR

CHO 2N 3-D r [/ ~ 3-B ao" ~N't'la MO H MO OWw
W@B200784362 OV OO NH 2 2 0 2-D N Ar Ar O CEtPQI/UE2006/038181

MO Ar 3-E Q) CEt 3-F 3-G OOONHNNH OA HN N

grof¥th oBcddcdr delib. nTR@@orﬁﬁ%ﬁ’l@k Hﬁ?t’oe uQécPé'lbﬁjee& 1h%o§1p8§’1¥15‘1%dt0§éther with

reparing a conpoun forimula (1), onpri si ng
ap @mt:ﬁtuﬁlgaléy agaplobledaier poexnipient( |S)11tablte Mhmnaacutwaﬂy) acceptable

carliity PRPERFIRTHS R RipaPle ropisshgiagh S fnd B JBURE Toditiers
and-&iiaAssRs] sedh asf R BMAAple] dalci@n pla@sﬁlﬁie hﬁgﬁésﬁlﬁﬂ s®@Brate, talc, .

i nt er nedi at e corrpound of formula hg “wi th guani di né’
mO@esaachagldasa idifeerhatides, statchy gelyroceligosenmetayl cyligloseygodium

L0 Rb,are as de f,or, .for (
carl e G AP BB BB G o4t krotidinone,
lovPalltidp2Rk64, 9eBd:hange 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

herein by reference.

Effective amounts of the compounds of the invention generally iﬁclude any amount
sufficient to detectably inhibit HSP90 activity by any of the assays described herein, by
other HSPI0 activity assays known to those having ordinary skill in the art, or by detecting

an inhibition or alleviation of symptoms of cancer.

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 will 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,
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 invention, a therapeutically effective dose will generally
be a total 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,
sublingually, by aerosolization or inhalation spray, rectally, or topically in dosage unit

formulations containing conventional nontoxic pharmaceutically acceptable carriers,

-43-



10

15

20

25

30

and R' are independently H or alkyl to forma conpound
of formula (1). In one enbodi nent, provided is an
WO paogomeei at e conpound of fornmula (VI). In onePC’HﬁSB)OG/(BSISI

Ra is methyl. In another aspect, the internediate
ad_]?\%ﬁ&? Hﬁgv&flclésoa[srﬂé%ﬁ‘ecﬁ Vfc)pnﬁa? a&‘rmr%ﬁfﬁgeﬁlﬁ% %{lso 19{16\/\%13 ?’1ee use of

tralfadcrmaégdrde‘ﬁsmdn ‘smrh afsdransrleam@lvpa)tches Rslansphqxehm@mcesr The term

hal o; and,10 R6a j s selected fraomthe consi stin
vargesd] ot b elsPef RS up b Rene ol Higius s
intra$teshl fnjecB6h, O iMOSIUR Schhidhed het eroaryl. | n some

enbodi ments of the conpounds of formula (VI) or (VII),

R i

nspBERRP SRR, o SRR RoRP B THUP fgfou ¥ EI8AERous
suspenstons eraydei fremilsted Rcaosdmg tethednofmarh usheg sgrtablp dispersing or

onsi stin thyl, ethyl, allyl, -rret 15 but
weiGRl &l B Rsodtiin 3espS e b btefls fisctaBie e rbqtisbney Hbghe 2
sterilB @12@&%1@ s6lansh &# édéﬁer@fon 1ﬁ¥1‘iifoﬁﬂ>§ﬁb pa@&ﬁ@rﬂly acceptable diluent or
met hoxyphenyl )ethyl, methyl, 3-am nopropyl, and

Sohzenhé@h%anmle 8 e Shlstipmapt, éﬁwpanpdiolsmmlon@ theeacceptable vehicles and
solﬁé};l?sotﬂhtﬂﬁ&; be g%ngl%ggéé grr Q%gé} ISSO ngutc?nbod OJ{STﬁ 8%11% soc%sum Shloride

sone UOT

solwigo dh meditisn, Rierils, finedoflg ate. coﬁﬂeﬂtmnélwanplﬁ’?@cﬁawm&nt or
R6a|s % In some aspects R6a is bronp.
medHpe.

somne
SUSRSRSRS T Hhig Pripascaty tandhies ol mﬁhb@@mbkoyed including

omSEAETROLS Rl o S0y ASoRTBis BOA B

prepaaa@l eftingdtableem t he group consi sting of substituted
aryl and substituted heteroaryl wherein said aryl and

het Supgp@kiydrids Sbﬁlebtebzic&ﬁinfsh@m)ﬁ bfethg daugcan b pedpatddtey Mixing the
furanyl, rrolyl,. phenyl, pyridyl, %yrazm yl
druswmﬁ THitahle nopyFifagag rzﬁg}plent Wh ay 6‘[’%?? ufteri apd polypthylene glycols,
[ I a1
which oRF it o oldHERY VompeP Bl B b PR Rrforaruye gnd will
thetelfora aaltyih them:duMamimleasd thednige enbodi ments, R6a is
selected fromthe group consisting of (2-hydroxy-

et hS(bladeldmage foymha fororal- aylhmmllth'htnmfrﬂZ}Dincﬂldb’ kapsules, tablets pills,
| -1 H pyrazol 1-nethyl -1 H pyrazol -

povzde(fs ﬁﬁ%gwpleﬁym thgh%fiqsas% Eaxpps, g adivgi dopporad pmfrbmadmlxed
with afTelit TRE BRAWYAIRARIVER 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 stearate. In the case of capsules, tablets, and pills, the
dosage forms may also comprise buffering agents. Tablets and pills can additionally be

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. Such compositions may also comprise adjuvants,
such as wetting agents, emulsifying and suspending agents, cyclodextrins, and sweetening,

flavoring, and perfuming agents.

The compounds of the present invention can also be administered in the form of

44



10

15

20

25

30

2, 4-di fl uoro-phenyl, 2, 4-di net hoxy- phenyl,
2, 4-di met hoxy-pyrimdin-5-yl, 2,5-difluoro- 10 phenyl,
wQ2@78uf3bruor o- phenyl , 2, 6-di net hyl - pyri di n- 3- yPCT/US2006/038181
2- acet am dophenyl, 2- arninocarbonyl phenyl,
lipckoRiZs.NAs E’é’lEdthfjithéaﬁt’ liposomes are generally derived from phospholipids or
2-chl or o- 4- net hoxy- pyrirm di n-5-yl,
othethlipid suistdnces rbppgmmamane ﬁm}aed by mpoomp}mdnmellar hydrated liquid
Aq i din- hl.or o- pyr | di
Cryitalgw?a& 35 (gl ?ﬁgltlﬂ 8&%&%@@% fnedlimét % gmﬁ ﬁlysmlogwally
accépteble Oy nidhdbakioablé tipld, capatié blpﬂ'oﬁnﬁrgﬂﬁiob&ﬁb's caBRnbd. The present
2-f 1l uoro- 3- net hyl phenyl; 2-fluoro-4-nethyl - her}y
comppqsitipss én Bpesemedeym sﬁeegntam,zn pddifionée @ccann@pﬂw Sheprosent
1nv§nt¥§nu %ﬁ%QS?T]é/rFsegve{tfvgf Qi g?éhfs érPi' e Ylk(e The preferred lipids are the

dr ox ’hoxX

ph&phglﬁj’ldemqﬂ"bmblﬁhdﬂydhphﬁes (%tthlllnlp both-rdturhl, and synthetic. Methods to
2- msthox - 5- tr| fl uglromsthyl

forp1 w&swas'@ars PHR AR Bleyprt. Ssoxfer hemiwrr?wnﬁﬁoﬁyvﬁﬁwgs i Cell

Bl(ﬁoéﬁt ngﬂeyjfm?%@h?lé wms%ﬁgwlﬁ%ﬁ{d%%o pyrl%l n-3-yl,

2 t ?\Hﬁl{é%@l i ds oﬁﬂm@%ﬁ%ﬂé&k ganylge’ adtiiR¥lerdd £ Lot Iactlve

uor o

phérmiaédutioslcagent) they -callﬂ ey Ibe ué’ed4n dombiracixy withemy lor more other agents
35d|rrethl-|soxazol 36d|rreth)i .. )
use&wp ths ‘q;pagn?,qt of gangek %?ﬁrg%aﬁﬁgﬁ?, pgents useful in combination with the

co }g}/r az?ﬁ?%@@ﬁ%ﬁ@ﬂ Ethe E@%&Eﬂﬂ'ﬂg‘ chi met¥ c;hfd% fi}fle%{ﬁ%le irinotecan,

cyanophe am nophe
topBteedh @Eglcnhinngg lgefiBnibt Yathladibemnttinib, sptaéfnyb, .erlotinib, dexrazoxane,

gleg\_/q%r E%F%’ﬁ E?Fl%t%;lr?qlﬂ iﬁl’g‘r’%&’g’; gast apq)%g, ?:Ysrpia%innfagél}/els  tezacitabine,
cyclopR %ﬁhﬂﬁ&él WiRRM U84 eRdtinib %ﬂﬁb&%ﬂé’sahﬁﬁﬁmw hesdkumab,
3-met’hox henyl 25 3-met hoxy- pyr azi n- 2- yl

topRispmierage gﬂq,lblmr@ a3 v{el a5 oBkep ganget ﬂwgu)ylnerapeutlc agents.
3- net hyl phenyl, 3- nethyl -pyridin-2-yl,
3-t Thé hhzmne@nmpbmxc}srib dagmplded in Edooinatiet Wwith fieatoyripounds of the

1nv&nté(§ﬂd\la{ﬂﬁ%eh€q)éﬁ i JJJJ‘P di %P%‘H% % indicated in the Physicians' Desk Referencé

(P]ﬂR):th 'Eﬁlt%ng(‘l dEDﬁE@VH{%h){S ﬁﬁ@l?}éfated“he@ah Bk @eference, or such
| uor o- phenyl | or o- 2- met hoxy- 5- met hyl - phenyl ,
thenapchﬂlqaﬂlaupgxﬁll @mﬂ‘JIBS 93 woulddbﬁﬂqngwnéo one efardipprypgkdhi the art.
4- et hoxy-5-fl uoro-pyrimdin-2-yl,
4- eThozgmpyurideioflthe-i@venltion 4nckt11e@;ﬂ}er Aftigycenrgants b¢ administered

at tﬁe ?qtcgﬁmpgnéem%ﬁ&m ﬁhéllﬁ% d%sazgle?q?r g}oﬁﬂ%%xasoggge r%vels of the
actﬁe%h%@ﬁﬂdsﬁn@ﬁé Mpdéﬁfdngbflth@ 112Ve‘111c10n may be varled so as to obtain a
oxy-pyridin-3-yl, 4- hoxy-p di n-2-yl,
desdred@l@@p@ytlpyqspmsmdqp@Mg omthmﬂty pf g%g ation, seventy of the
dlSE;E?— ﬂ@%ﬁ%’}{g@%@ﬁtﬁe pfmen O%%}?'{l‘tgg 3q§1§%aﬁ bg a91nlmstered as separate

coftpditior8lor db B sihgld doR¥dd fﬂhﬁlcﬂntamydg both agents. When administered as a
5 6- di met hoxy- pyrazin-2-y|, 5- acetyl-thiophen-2-yl,

combination 1@@9@9@10@@@{[2 can be t}qrmulated as separate compositions, which are
gl\/g gﬁhﬁ garg Hﬁ‘{eh%g%ﬂ%glﬁﬁgﬂéé tB? El?eﬁﬂ%u&c Xéents can be given as a single
corbpaditiar; o- 4- net hoxy- pyri m di n-2-yl, 5-

chl or o- 6- net hoxy- pyrazi n-2-yl ,

5- diAngédtdgans, Bectlas TR bR, ﬁﬂlﬁlﬁﬂbr@aﬁ cithcer érof\dtlﬂﬂ{rﬁug?h #@duction of

met hoxyphenyl, 5-fl uoro-4-net hoxy-pyrimdin-2-yl,

5-fl uoro- 6- nethoxy pyrazin-2-yl, 5-

fluoro-pyridin-2-yl, 5-neth@8y-pyridin-3-y|,

5- met hoxy-t hi ophen-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-

et hoxy-pyridin-2-yl, 6-fluoro-pyridin-2-yl,

6-fluoro-pyridin-3-yl, 6-hydroxy-pyridin-2-yl, 6-

nEthoxy 5 nethylan1no pyra2|n 2 yI

L, o,
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I n anot her enbodi nent the guani dine derivative is

acetyl guanidine. In another enbodi nent, provided is a
was®7oizepnpound of fornmula (V1) or (VI1) for PABUSINE6/038181

manuf acture of a conpound of forrmula (1). The present

cell dyerIvriedt) thi kdquites ’diéql@ﬁ&{ S’E)cﬁe E‘El[ @ycﬁéaﬁﬁﬁiﬂlﬁér Y7I§1?>f ?(e@&ftﬁf it has

tothefollovvlng exanpl e are prov
becgishpwn thet petivagion gfthedas- RﬂftMARtI@ndeaﬂanyeﬂﬂermhe plngsph{)rylatlon

stattélgg n‘g% g}&naﬂ @1%{@1‘[ 8%%1’[88’”%‘%{5 E§1 %%eospﬁg l%{c[g’sl ézgc('le is attenuated

therabyeuﬁtnbmm@foanusmglaﬁmmcawmvbﬁ &t BEUNBRYS Chem. 276:40888,
rein, or other nethods, whi ¢h are wel |

209(130 'r?bn%gteg bs Denovansigi < Bivione MARKovizhating tneugh treasment
MWEKQHQB@&t %eﬂ%t%‘h&?ﬂ%ﬁﬁ%{hg{aﬂﬁ Qﬁ’%?l( lugﬁlérgnone refactory breast

hr omat ogr aphy eni um
cancmcwﬂdnwg armpimysosipitgamestoicdthoam@ite s%ﬁgﬁvﬁiﬁ pAb@irdmglyl\/hﬂd)ﬂeﬁaspect

Do s Ranbipap 15 B0 Ut 558 T B ANTadeld, or (V) may be
use(l @?ﬁfeftfeﬁﬁﬁjent bEhornfong rd%ﬂétﬁl@ﬁt Ghlré %ﬁcﬁ/‘?sgb g%? /an\% prostate cancers, to

typically starting with 5% acetonritr
TeVeE® hemgie mesistance@ONadY sxeitin these caneers vathpmnivedionhl ficancer
nutes. All solvents contained 0.1 %¢trifluoroacetic
¢cid (TFA). Conpounds vvere detected by ultraviol et

orption ei ther 220 or 254 nm 30

%C e&é\% é“\%@?eésaﬂl S yslegeneys kaggmia (CML),
chrbNYS 529 8nsMakion s e's: Glfle 3¢ ufe%la h WQE; -

0 oA Sagdation BrsSh il D Ftttﬁtsl‘éa?gﬁt ) BCRABL
tyrasineekinasst dhe efflictpd pamqntws respsttss@etd glhey:vech |arsniadiymslecule tyrosine

L n l.ass or i ¢ _backed
e HTB 2R o S 8% 353 o™ ThoweoP vy patients
witBadvanded $tade difbasErdspdnd 16l gieetbCRtRally Thie tﬁ&ﬁ‘éla Se Iﬁ?e?%ue to
readi |l y detected visual Il%/hiunder ul travi ol et I i ght, or

resigtanesefindgiring nyations inthe Al dinsse derpain. dzmdzn@tsﬁwewmvsous

S T R
addﬁymi; e ihd marchationdkinésedn dhe’ﬂsaMe(}j’aﬂ{W@SprZQd&ﬁ&ﬁiltlonal

spectroneter; Colum;  Eclipse XDB-C18,' 2.1 x 50 mm
PTOEGSF%%&%% Eets@Fﬁm%C@@@srmgrm@tsm@@%AC@Prd@g@swa@thwgmf the

RIS ISP, BT 000 O o

(Va;z are\nsed: ol mmbmmqnevmm alrleas«ﬂ@ﬁi) adnlutlcmal—@dnetstmmgdawéc 1n the
HPLC, . Co] um: Ecli XDB- C

agen S

‘ t 10 g 1100
treahant 3 bemphiocital G @ﬁﬁhrfn@melg%e@paﬁfe chketnig (L), o

revied 6 prvddnP rddistmyd fof¥he fal RUEIGAE ﬁdcﬁtlﬂnama &i¢n; ol ecul ar
wei ght range 150-850; cone Voltage 50 V; colum

te rfﬁ%@ﬁmli’f fs eQoF ?éailrllveﬂi(ﬁ)‘f‘lsﬁ% tﬂ@{(@i}g&@&{ﬁt &q{lé}%ic'gﬁl%aﬁnds of the

_of the prot Bhat e parent 1ons
invggioharardvidad. aRbpmémltettlvB&uk ﬂfoﬁademﬁ-amn‘mn'l ,${diBEBS6H-pyrido[4,3-

S 15 t h Ma Sel ect |
AP RaRER 58 s9mPorH Gl BRaINE.&-AComINRA 2f LEGuAD: (=), (D,
(IIa) QHBG{IEE}J r(R/TZ)O @QJ a§: (Vf) | &qggg%ﬂ %a&l?dag@ Zﬁs@f'tlgr %}heﬁ?‘ Pefing including
dlfeé’@l)@rfﬁl’ tregging Mﬂulanptoﬂnﬁbratﬂd discapeby Mliistddng aAFHSP90 inhibitory

molugpgﬁgeggrgpogﬂdmnm ons: 30.0 in x 25 in x 0.25 n).

The synthesis of representative 2-amino-7,8-dihydro-6H-pyrido[4,3-d]pyrimidin-5-
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Nucl ear magnetic resonance (NVR) anal ysis was
perfornmed on sone of the 20 conpounds with a Vari an
WRO7TNHB6NVR (Palo Alto, CA). The spectral refRPCEOIS®6/038181
was either TM5 or the known chemcal shift of the
one ‘75841%8&}{ s anPis ﬁ@éﬁﬂﬁ%m' §SR E&ntatiVe 2-%&111 Q\ﬁa&flgdro -6H-
eratures f te |ncrease
pyridoj4Bad JplytiynidifiFeonrusdnipouads &aWemfprdsﬁaﬂedl ane eimwinin Tables 1-5in
conpounds i s assessed by el emental analysis (Desert
Examﬁ%ﬂ?rtl cs, Tucson, AZ) 25 Melting points are
determ ned on a Laboratory Devi ces ‘Mel - Tenp appar

( Hdnlone agnect, Rexfain ppmpenngs of theduysatiar hayiag asplstityle t? Fheny!
t t
B D R TR 098 0004 ol o i

amihé a4 b}z ed dudtivecdminatidm gnd pim;aama;ue gD, meparedfrgel a W286wddD

EngnehaaopH b Pt el S s B Sriehfigpion product
- S I} I
Lyl PLIOoilo® dage, BUSIRTTIAGI malsee UM 0y, Lol

J. Kabtahid, Masamtdﬁmaoﬁl;rM&@dcﬂderaetah@jAndm Bt Smit ge;{a@ em. Soc., Perkin

1raf g G001 (EVETRL BRI TRIRR B BBt R e 1 . of

cerﬂ\,eérﬁm\éﬁﬁﬁ‘ﬂ RigkafedN GEAb AR aR® wafer.aREIMIMd drhing 13N ¢k aRlagdd with
0.1 %trifluoroacetic acid. The follow ng are

methhbn@bnﬁlt dhdmridedsedo igiverdompexadbiibs Cyclizagion is offagted yéa a

T N T

lact@fih is tl%ﬂlttgéﬁggﬁth Cell‘ICEl Sish a¥ HG b yffM&WbﬂmLﬁd hagifflord compound
acet at e s Chromatogra our

115G segiaien Geth acgi BhIBrHa e G mp RSy fisHe Tyl mthbpyridine in

bmﬁ%%‘s:oq?én[t @ﬁdhqe@ Qb toffile 3Pk Cfﬁhéxférto Efedt nﬁgﬂﬁ A oft tﬁ_éoaéétate group gives

in a measured activit ter
conhpcﬁm:ld d-Xc iryoinmitimg Mg hy/ fomasd by prenﬁrrgin:ls twith gua@ldLrRmOH_md
in]tﬁ?lfy Utnlegi glﬁ?fq-li?lgﬁlpt%{z&nnﬁ;ﬁl{ %%E%rpgl'}’bgﬁlg%do at this s{?age (or after the

Suzuki coupling) with cerric ammonium nitrate or trifluoroacetic acid. The phenyl ring of

I-K can optionally be functionalized via 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.
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25 Mm millinmolar mmol: mllinole rim Nanoneter
NVP: N- Met hyl pyrrol i done RP-HPLC. Reversed- phase
whe@hopsst or mance |iquid chromat ography 30 rtPCDURA2006/038181
tenperature sat: Saturated THF: Tetrahydrofuran -55
WD 2007/ 041362 PCT/ US2006KeR&a81. TMS: Trinet hyl sil ane
TLC. Thin | ayer chromatography TRF: Tinme resolved
fl uorescence. Nomenclature for t he corrpound?%\"edl scl osed
[ Ssnppl i cation pr Q{w ded using 5 ASD Nane
on 5. 07_5—0’”@@6 venber 14, 2001) ACD Nane
(Maye

Me@at clhAverS| on 5.0 28, ZOOZ)_BALaI | able ffhom —

Advarnced Chemistry Devel oprre Inc., or N5J| Bg
D00 ( Aut omat ohe %t ure) for | SES/ Base,
nt i ng—HdPAC sar di zed nonencl aRer

gts, internedfat€s, Band startinggmtergal s were
name&Busi ng st andard | UBRC nomencl ature. 10 It shbul d
be understood that the organic conpounds according to
t he M&venti on may exhi biamet he phenomenon of oMe

Seri sm Ast eche gal structures wt
j.i cation I es nt one of th ssi bl e
t autjoneri c fOI‘mSl,_GI sho dobe oieler st ood t¥at ot he

I Nwenfy o enCUTrrrersSE?a oner i-e—erm o

st uc ur i s understoo th&®Ftt he i nventiorn i g not
tcPEtthe enbodi orth here' 00
g,ratlon but enp aII such for o’ ber eof as

corre wi thin the scope of t Wove dis€losuré T

foll ovm ng exanples ill ust rate nmet hods for rrakllng
of the invention. Exanple 1
dures for Conpounds of the o
-Unsaturated Ester O O 10

F~Br 1- - ButyH-+t i e84 mmo L
opwi se t j d solution of 7 NH,
osphono acetdte (84 mmwol) in dry Tt
- 78 C under 5 Ml ution was |'eft tof
gor 30 mn. |nner t enper at ure bel owr: 1-M

F F
C. The bhosphonate soFutrlgn was transferred via
cannula to a solution of 2-brono-4

In another aspect, certain compounds of the invention can be prepared as shown in
Scheme 2. Condensation of an appropriate amine such as methyl amine with oxalic acid
and a desired aldehyde 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
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

aminopyrimidine 2-G by reverse phase HPLC followed by coupling with an appropriate
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-56 WO 2007/ 041362 PCT/ US2006/ 038181
fl uorobenzal dehyde 1-1 (80 mmol) in THE (160 nl) at
wo 7@7@4ezder N2. The resulting solution was WaCTES2006038181
roomtenperature over 2 h. The reaction m xture was
h i
ary B ey SRR 480 PR 11 8 A compound
2-HwW th H20 (x3), sat. brine (x3); then dried (Na2S&4),
filtered, and evaporated under 5 reduced pressure to
give pale yellow oil. Wig@enieystals fornmed after
cooling in refrigerator. The crystals were filtered
and washed with nethanol to provide the pure conpo
1 2. The not her |iquogywag, concentr at ediN ccml ed a

eropd. d:'hgr\ﬂ;lzmlocess st epeated_unti t h&?
t @ eti c et
F3- o 0D, 4 opb WH | at e wa®”CculMe as a

whj cryst Al s O Step B;gConjugate Addltlwn of

As§/' tric AmnetoaR—Unsaturated Ester 1-3 0 9
00-o, --0 1 HbNO 4 =1:~~ F Br F Br "
stilrred sol ution Jof
)N\I-nzyl-l-(4-

xyphenyl ) et hangm pe 113

(58 FTdary 3 ) was addedNcormpodpdl- 2.
Thg i on was cool ed -78 C, and n- 15gpd

197t 1 (56.2 mmol ) WS addéd dropwise at -78 C under
N2. After addi tion, thesgeaction m xture was s*érred
at -78¥ for 40 min. Then the reaction mxture was
partitioned between aqueous NH4Cl, and Et CAc,
extracted with Et OAc (x3), the organics separated,

t he hed with H20 (x3), sat. brine (x3), then dried
( filtered, and evaporated under reduced
HENE fve crude oil, which was then purified on

silica col um (hexane/ Et OAc) to provide

conpodnd1-4. Step C: CAN (Ceric Ammonium Nitrate)

Depr ot ren NH2 0O~~~ 0Obcl 1-4 FBr 1-5 F Br

-57_\W\O 2007/ 041382 PCT/ U§2006/ 038181

Scheme 3 shows another means for synthesizing certain compounds of the

invention. Reductive amination of p-anisole 3-A with (S)-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
with trifluoroacetic acid gives amine 3-F that can be converted to 3-I following the steps

shown in the Scheme 2 and described above.
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The starting material 1-4 (81.78 mml) was di ssol ved

in acetonitrile:water (5:1, 1.6 L). Wiile stirring CAN
w@ 280/06861mol ) conmpound 1-4 was added i n thr eePGEpPS2084/€38181

portions stirring for 1 h between each addition. The .

reacti on was then all owedSthemaé¢ 8f overni ght at

roomtenperature. Next, the acetonitrile was renoved

under vacuum arjd the 5 renmai ni ng aqus

ous | ayer wasQEt ]
exipact@td (4 HeNa ) wth Et QAc. ~The EclayerosJ\/\AiD
vve conbi neds-B d”over sg@{sﬁ,’ﬂ fafi | tered,
‘Me@hd>concentrated to yiel dykh de prodd '? onmpound
1-5, The crude product was purified.sing a? as

col tifn (5% MCH in DCM. Step D. Acylation 0 O NH2 0
|AlI~NH O /OMeO~\ F Br F/ Br 1-5 1-6 10 To a stirred

solution offree amne 1-5 (5.27 mmol) in DCM (26 ) -

was adde ethyI am ne (21.08 mml) d di Ketefie

(6.33 Mo room t enper &ttar e eact i was”

stirred un|I Judged conp by L 2iben the Ar

m e sYartitioned b tween BeM—aﬁePaqueous —_—
Me , ract ed with QEx3), the organic | ayercet

wer e cofrbi‘ned, then washgg with H2O (x3), sat. byjne
(%Y, 0 tdried (Na2SO4), filtered, and evaporated 15
under reduced pressure to give crude oi |, which was
then purified on silica gel columm (hexane/ Et OAc) to
or oy de conpound 1-6. Step Oyclization 0 0 0 O NH
N Fy' Br 1-6 1-7 00 Br t e reaction vial
cont afni ng corrpound16( . ) in methanol (5 nl)
added 25% NaOVp, N 2 M) . The reaction
i Xt ur &' was heated|r1tﬁe nlcrowave at 144 C for 5
m rHAfter cooling to roomtedderature, the reaction
n1xture was diluted wth agueous ammoi ni um chori de,
washed with DCM (x3), then washed with H20 (x3), sat.
br iInené fibodintent) posvida i NaZSH) of ﬁrbﬂdxﬁfg%honﬂi@dnd of formula (1),
evapor ated under reduced pressure to give crude
COMBrS®ECt , pi peridi ne-dione 1-7, which was used directly

' n (hj"e Q@d&lnéfa%mpoéﬁd YWoria! @ﬁ%{ﬁp& S5 {HBaR8/ LiPtion

F: Ami no- Pyrim di ne- Lact

salt or

(b)  reacting an acid addition salt of formula () to form a free base compound of

formula (I); or

(c) reacting an intermediate compound of formula (VI) with glianidine ora

guanidine derivative

w O
R® N

O 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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OO0ONHI-7 NNH HN'"--N Ol \ Br F 1-8 Br F To the

m xture of piperidindione 1-7 (0.915 mmol) and
w@e@niogizpe HC (4.573 mmol )  in ethanol (9 nl)PEEEBS2006/038181

added pyrrolidine (18.3 mmol ). The reaction m xture

andRS ateligdipesticntly Fpordiky19¥adeh 4 EAMES M riskdulng). at 160
C for 10 mn. },&fter c}faollng to roomterrperatg?e, t he

r eagf drﬁ:@rﬁﬂoﬂhﬂ&ﬁ ﬂ%ﬁd@ﬁs@ﬁ’ﬁ%@ﬂné{&&? %;IM) hﬂﬁg (VI). Inone
washed wth , sat

aSP@‘NaE%@metth IIltl eltl@ljer aapabt, ethapm&mtedmtamﬂhqrouné dﬁ €@thula (VD) is a
[ essur crude product 1-8, which was then

°°‘§%°“na°£§° la(sgdxﬁf)ca gel colum (EtOAc). Step G Suzuki
Coupling 0 0 NHN-HH2NNH2NNBrFF 1-8 N 9
10 To the nixture of tAni Mrimdine-lactam 1-8 (1
eq.), boronic acid or|[ester [(4 eq.) in DVA was added

) K2 (8 eq). The
qt ed Ty croyave at 120 C
down tjo roomitenperature the

reaction m xturg,® ™S
for 15 mn. After cooling
reaction m xture was dil
with H20 (x3), sat. brifex3
(Na2SO4), filtered, &hd evaporated
pressure to give crude product, wh
purified reverse-phase pr ep HPLC t g
HSPYO inhibitor. Exanple 2 Syrnjda€si R
Representati ve N Al kyl ated Conpounds of the I nvention
Step A: Reductive Am nation -59 WD 2007/ 041362

PCT/ US2006/ 038181 NHBoc NH2 0 H NHBoctHN O J 1 '1 ©
2-1 = F1 Br I'SF Br 2-2 To @ ﬁtlrred sol ution of
free amne 1-5 (1 eq.), aldehydé”’2-1 (1 eq.) in DCM
waswherein ‘

R is as defined for formula (VI);

R’ is hydrogen or halo; and

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-
butyl, and isobutyl. In other embodiments, R is selected from the group consisting of
hydrogen, benzyl, 1-(4-methoxyphenyl)ethyl, 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 hydro gen.
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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added sodium triacet oxyborohydride (1.1 eq.) at room
tenperature. The reaction was stirred at room

woenp@aatear e until judged conpl ete by LCVS. Theartisen6/038181
mxture was 5 partitioned between DCM and aqueous

NaHa@meaoriodahals P8 sé_lg%c{ ff&h tﬁ@ grohﬁ %oﬁkﬁgﬁi@ of §ulzst1tuted aryl

conbi ned, then washed with sat. Dbri

andpbstithied h@terc@aylmmwd afyl |an@ hetdroaasdds seéwaq@kﬁrcanehb group

d Q
coniBffl of SEHSEDROBT Pty Syl Tt By SRR
yr&o@jd&nﬁida@lyléﬁi&lz@yl Qiﬂolﬂ}’&la'd?a@blleolhiadlazole quinolinyl, isoquinolinyl,
m no- Pyrim di_.ne- Lact am For mati on, Suzuki = 10 upI I ng

ISOWBM MEaeoly L fpigyotyland thiepkla N O Step C N~~"NHBoc 7 ?
A\O~~StepBFI/Br\O"OFBrF 2-3 2-5 2-40
0 Igisopelemorismenis, 8t eis seleptefifronHBo groyp demibisting ¢L(R-hydrdxy-

ethﬁﬁm& 2 Fg)\yéz%r{: -2 gt?r 1215 %%oﬁlégglﬁgﬂgetﬁ}% ﬁ%p@ﬁz&l\l\f yF lt-rrrllgth§rﬁﬁ?l

pyrﬁ)&*bmeilﬁufﬁ-&[btl@l-@yrlﬂin-ﬂyl)lﬂﬂsﬁ)ﬁl .12\|31d1ﬂ{10‘r01}sﬂﬂgn§</l\i])2,3 THnefRoM-phenyl,
H2N N F NI [O 2

2 4%@9‘#9&%’2 %ﬁﬁl’eﬁh@@epmk @14 dimethoxy-pysinidinofryb2,5-difluoro-

phe\i;jlﬁﬁ ﬁ %&ﬁ%ﬁ% WZQ lr@c:{\dfiﬁlttefh %fb %‘iégg glnwas ST P iel%l%gtf(rjoom
aminecepborgipleayl, Afaneno-pprimidihisoyl, Zthbrd-eaﬁéth@{y-pyﬁmidm-s-yl, 2-
chqupééﬁ%%éq%@%{-ﬁgl %u‘ﬂgg o ed o orrg-\ﬁ% 1n-f glaa?chf)grg-%yridin-4-yl,
2-difluoro-3-methoxyphenyl, 2- ethyl—phenyl, 2- ethoxy-th1azol-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-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-
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-
pyrazin-2-yl, 3-acetamidophenyl, 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-rﬁethanesulfonamidophenyl, 3-methoxycarbonylphenyl, 3-methoxyphenyl,
3-methoxy-pyrazin-2-yl, 3-methyl-3H-imidazo[4,5-b]pyrazin-5-yl, 3-methylphenyl, 3-
methyl-pyridin-2-yl, 3-trifluvoromethoxyphenyl, 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-
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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5 O her al kyl ated am ne conpounds of the invention

were prepared in a simlar nmanner. EXAMPLE 3 0 0 0 O
WORO00/0NE62 00 F Br 1-6 1-7 Br F 10 A m xture of PGDUS2006/038181

met hoxi de (25% by wt in nethanol, 0.193 nol), nethyl

yl, @mlml@yriagl-m@m-pm@mimn@l-tjagaﬁmﬁd;ngnﬁysi,smti@ggig% glgkin-z-yl, 5-
.St t . te eratuyre unaer ni
ace§ TR ¥ h drrmiRer B TR (143 Smipo-6-roRHaK bty -
¥ d . 3 _ s ias r€ S I‘_nl-tl‘. en _
PR S el SR IS S AR
chlgyofriuathoyy-prirazin-2-yhe-dintethytemhind énmethok yHperat ReZ-HE 6-BRoro-2-

me o RS S A Py R  h SMOTeSoRedoRs pYsam 2, 5
fludrePPAGRALUGE satﬁ@thbggﬁjgmﬂg_-yl,s%ﬂ&l{ﬁxgg&@gﬁglﬁg&?,ﬁs#%%gﬁmahﬂ_

reduced pressure. resi‘due was
pyriggidiay2-yh Scacetybpyridiot 2l 6gh5>ro:-pb/razHén24yt &athdn@r—py?aﬁh-.z-ﬂ'l%-
' t.J; 0 s t hen 1IN Lungi , .
et BBl IOrRW'?Pﬁ%Yﬁ?‘gﬂb%fPa%Y&ﬂ@-éﬁ_L by e Ridin2-5L 6
methexyoSnidhdamidvepythih 2r, @sthokylI-fethylBiabin®-$T8%hShoxy-
suspensjon forned and then was filtered. The Collected
PW%“II'EWE: %W@%-nwé%%@mﬁhampm@oml, g-m@ythelamino-pyrazin-2-

| ] VeI 1O Give 7 Gofslactam 1-7 as a
o1 Gtet R P o abinb R @ pitolo iy pPSai i, dy
triflperonteshybfpyH8in®4yl. HPLC area ratio). -61 WD 2007/ 041362
PCT/ US2006/ 038181 EXAMPLE 4 0 OHNO NS OH?2

Br ,In)anotEit embodBinedt thRianddind fEivakive Bracéil dind-1 4.2
Cud O NH NH2HCI Céoﬁtllit HCl (2.0 equiv Et 2 EtOH

(1.3 afi6tEyImbodBinert, Bloviddd & fud ofSbiBodnd 9%1 V1) or (VII) for
round- bottom fl ask %as charged wi tﬁ'%dry % %lgkn{)) (VID) fo
the manefasturs o acgompoudé of formua)(D). .
(S)-(-)-tent-butanesul fi nam de (Advanced Asymmetri es,
12. Thegresedt ibventivnlwill be lindepsiondl maae ekadily by reference ‘%o the following
- -4- 4,1 (Matrix Scientific, .
exalgg eg,o 161i' ir%%g\r/iggc? Q); \‘?lvla}(?i SP Ml%gtratlon a(nd are rllgsc intended to be limiting of

the present invention.

EXAMPLES

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
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.

"HPLC solvents were from Burdick and Jackson (Muskegan, MI), or Fisher Scientific
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18.2 g, 90.1 mol, 1.0 equiv). The resulting reaction

m xture was stirred under N2 at rt for 4 h. Upon
woeemtodmas2 conpl etion as nonitored by LCVS, thePC®aS2i06/038181

m xture was diluted with EtOAc (360 nL), and a

(Pittsburgly, @A) Ilbﬁoml@lnéﬁﬁ&sj_‘rl%)élty\ﬂv&ab aSsRkdell HyWRin 1R %Hiro‘ﬂiawgraphy

resul ting enul sion wa

orous 10 stirrin
(TIf‘h SHERPSSKF Blastic backad sibr selimates, sHgh aﬁaﬁnm@uamphehBaker-Flex Silica
GeEI A flezfiffe 1S, -’ﬁ% Ifeél.lllt érg AT tdE: gt%fcel Szlsueligﬁydl\m/deea ultrlaﬁbolet

seperatory funnel e aqueo

lighty orahy emiploying dehmivwmoﬂmehrapmea.rﬁmﬁbrmbmoui stefingréddeiques.
(Na2SO4) and concentrated in vacuo to afford 4.2 as a

yel Mayd qi&cmﬂleﬁlh ahalpEy wad bérbrine dWpUhe DF &RE L@M@%ﬁstﬁlments a
Wil 86.3 ml Hf 1H NVR (300 MHz, CD3Cl) 8 8.

415 ° yséergé ince Hil HRLGgnd lwnla!Sp ZQmass spmtronmer @olmnn
Eelige XBB-18M2 1% 50 300 sbhybliiidiemn! Rozodd g%ﬁsl/éprgi‘ég/zows -95%)

acemmntdk'rmozva,teramm 8.069(TIFRY) flowniaed 0.8 wil/miguesleliladeight range

Upon rermval fromthe oven, they were
so:{&tloh IéedV%lF?cge ptV; colrmen teppsragig 40%Q) cprraeHg\me@ Panlelard System

0 T e L2,
(Se%ﬁé’izgﬁ) u@t"é (QWUE%%WB'C :% 2%@ sog%zen mW'l 9’%/
ace{@ril ig, waB&. it 605 %6 TF A flogtiaie) 0.4 ﬁﬂdm(iifi :¥ndl b&lax(v@é? Hitlrange
ting reaction mxture was heated to ref%

res
150- gﬁ)pé?%ﬁ pRageP Yy qolrye Femnerature 393E b x Hraassep verge @)poaccbas those
[ wth an overhead stirrer for 30
Oftrﬁn;E R{&(%ﬁgeﬁ-}%gé%OOw 041362 PCT/ US2006/ 038181
re ' ed from mai nt al.ni )
Vi ggijous S}%llgngl;forghe %{?&rﬂ%ﬁ‘"h ’Eﬁ(‘ﬂ& é\g—g&@ﬁaﬁ,enes gas

hremato gRgh Withh Rk e
: equi g) gané dry EBYFHE (gg%aﬁ%gg?tlﬁjg;&ﬁg?g%n@ rﬂﬁi ‘inttiaPeolumn

temPeIa{rer Mﬁ@aépelugmdamuelb@r@joﬁé) A1; ramp divee: 129 mimiutespgas flow

S S S50 e 55 s,

dinghsionse @0 0af xP3 nastd]zsmmal 20 mn, then heated to 50 C
for 30 mn. The reaction m xture was then cooled to O

C lﬂlﬁﬁledr lﬁﬁigﬁ@'ﬁ’d fe‘s&ﬂm&éjmﬁk{) ‘éﬁ'ﬁ&ﬁ?qra Ellforﬂ'sea %1%091% ¥ the

equi v)

COHSR@I“H@S ‘Mﬁh Wé@rlﬁh éfo MI(B@NMR (iba\ka) éétot GA)h&he e;mtrakmference was

elthgll Pﬁﬁ@ & ﬂil%rqﬂ RN e?%ﬁatl Ilsié@t %&ﬁ%soﬁ%em CS%%?‘?‘BH%W g¥pre run
at elyate@Mmpetdteres @@.‘%t 790T) b pEoM e HReabdd {aBf % i éﬁ SJIE'ISlHH)gh a

pad of cellte washi ng the Zn and [ter pad

t .

o PR AR i S ARy
(Dem_ryAn@lmde(wd@ﬁS&Z) and concentrated-in vacuo to
afford 4.3 (7.30 g, 18.4 mvol, 86% as a clear oil

1H NfARng iSGIﬁtsM:l’z deteiziadd on §L3b&ato&m(3eélzid)ss M%l—@‘%m{)"ﬁl’g_)&ér'ﬁ%s

5.14 (m 1H)

(Ho lsionef\‘m oH), 2.90 (ddd, J1 =, J2 =, J3 = 2H), 1.22

(m_ 3H, 9H) 'LCMB mz 396.0 (MH+), tR = 15 2.96 nin.
HP(Beenarative sepprations Oveso@)rried thﬂlsmgla)@am d[romatography system

s AT 3L SRR oy v

silic@geB(220-40Q niesh)jlmﬁﬁl%)matéiﬁeﬂpor?oy HrBO Qmﬁi‘g ar@-ll B ‘i'e\ké%eﬁ %ﬁhse
fla Wa? charged with 4]%_§7 30 . 1.0
Colugah fcal gl epppiopsd foritie Flodh 40 Bic tagp Systérqlmnd)ﬂaah]dolum
in Et20 (37 nL, 2.0 equiv). The 20 reaction
m xture was sti rred at roomtenperature for 30
m nutes. The resulting susgPdnsi on
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was filtered and the solids triturated with Et20 (3x

40 mL) and hexanes (2x 40 nL). The solid was dried
wap@ensmseruum to afford 4.4 as a white solid (BCRBSN6/038181

15.2 mol, 83%. 1H NMR (300 MHz, CD3OD) S 7.61 (m

chr@iptogiapBP wers di¢hibronfetldhe( Methhhdl, etftyBRefalRS hedid), acBtohs, aqueous
J.=7.2 .2H, 3.15 (ddd, 2H, 1.22 (t, J = 7.5,
hy(%&sym am% riegley) aipqyfypical polxerts empRyedfor thereverse phase HPLC
. 4 4 s._dissQ I n Et OAc
e ERai e A Snea” e ARt 3% feychecatia
or ga{l e.dried (Na2S04) . and concentrated in
vaclafc?)é %Zloa O%I%E%WSVIH}%? boE gl.t%ﬁ\e?‘a&ﬁ fii'c mixture of
the final (3-amno ester product was prepared and
anatyzed by c‘ﬁﬂ‘r‘eé’lusHPLC to confirmseparation of the
enapgd:oner s (t@%lﬁﬁbﬁ_%lérboﬁﬁ colum, Inm/mn, S tR =
5.84; R tR=7.47 mn) '"-63 WO 2007/ 041362
PCTB852006/ 03BN8e seroalbumi® OO0 O HN NI H2 N Br
v ' SN dust Ti t)4, THEC ~S uC 5.1 Br
v £t ety (2.0 equiv) N CO2Et N COREt
~~ BCMB Br /-Dichlokéf¥ihide 1 equiv) S Br 5.3 5.4 Step
1: A 250 nL round-bottom flask was charged with dry
THEE%'54 ni), UAHNEm 5 ethoxide (18.25 g, 3equi ;/),
(S ) -tent -—ﬁ{-[gi finamde (4.85 g, 1.5 equiv),
andEtélfL br onot hi ag%l%gmf- car bal dehyde 5.1 (5.12 g, 1.0
equiEtAc: The rigthyl dcerage reacti on mi xture was stirred ;
und N2 at rf. on reaction conpletion as nonitore
by (Eél\/s t he ¢@a¢£‘l"6’|@rt°gﬁ3rpb{>’ure was diluted with Et OAc
(369 nL), and,@,m xture of brine (200 nL) with celite

was added with vigorous stirring. The resulting
emHBLGN was Hightperfedndrice tiqgid chrqastogbpleel i te 10 and

wa d with OAc (200 m). .The.filtrate was )
tr ZIE’E? ‘éa}j\";leéd 531(-:& cQ Cﬁ@??ﬂ%{ fff?fhﬁ%hlth%fn @att?ﬁé‘seéqﬁe% reduction
| ayer' r enbvedy a Theis@redanting. wer e washed with brine

(2019 m.), then dried '

liter
LC/MS: Liquid chromatography/mass spectrometry
LRMS: Low resolution mass spectrometry
MeOH: Methanol
min: minute
mL: milliliter
mm: millimeter
mM: millimolar
mmol: millimole
nm: Nanometer
NMP: N-Methylpyrrolidone
RP-HPLC:  Reversed-phase high-performance liquid chromatography
rt room temperature
sat: Saturated
THEF: Tetrahydrofuran
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(Na2SO4) and concentrated in vacuo to afford 5.2 as a

yellowi sh oil (7.9 g, 100%. 1H NMR (300 MHz, CD3C1)
w®E2@78813¢5, 1H), 8.72 (s, 1H), 1.21 (s, 9H) LOMI/DO$206/038181

296.9 (MH), tR= 2.35 mn. 15 Step 2: A three-necked

100TMS: r ound- Pambailsilkask, reflux condensor, and

addi tion funnel were oven-dried overnight. Upon

remb&l from Thia lexesghr Oﬂmmﬁb’e assenbl ed and put

und positiv nd cooled to room
ten'gféFature ihnll\ézlfe?gﬁ{ds Oreccﬁlé?ged with Zn dust (25.4

96 .mol , 1. .
uﬁwen%ﬁ%mdﬁ%ﬁ*ﬁ lm%sed hilia P%tmgW?sergeY%sfiusmg
5 ACﬂD NhME Qeidith NERIEHvS @sfelrliiliér 14 'ﬁ@@‘l%ﬁA@D(T@ﬁﬁ@Batch version 5.04
erat ure apprOX| rrate and stirred
My Z92808) 3railp e el ghonichy é}ersl@pn@@t, iticn or Pyyeising

bat h t ai
AGRREL 200 R RIENGHCL R R R R RS R
, staMdlkMﬁlﬁdrﬁ&ﬁiB 10tHel11 ﬁﬂmbomlﬁﬁ inteemedinrRs %d stirfiky materials were
| bronbacetate (6.68 g, 40 mmol, 1.5 equiv) and dry
singgandayd Wd%@t‘lf”é‘ﬁn‘ﬂ?w{%e et hyI br onpacet at e shoul d
be done at a rate to maintain gentle refluxing of the
10 r eabshofd e %ﬂ@ﬂrﬁooctjh@btha @macnimmmundmﬂcetdeng totthe invention may

[ S f or dd| ti on
oS8R BB A5 S DR
spemiﬁ)cﬁmﬂrecmlﬁrebf&éht @06 be thetpaséible tadddetihfdrad dt SN be

(I? charged with 5.2 (26.67 mol, 10eU|v) and
Oﬁlﬂha t ezlmlegtlonrwcgm@@ﬁsa% reviamerin éwnaqﬁh@ HvapIushire.

to the reaction mxture, which was stirred an

additis wilsrstepdibalribe Hyventiap is @ntlimitediorthaembodinieats sgofveth herein

udge the reactj.on m
15 for R, B fRSes ol UG for iR el 1 e S bove
disdoghré.he filter pad with Et20 (2x100 nL). The filtrate
was washed with 0.25 Mcitric acid 10 (200 nL), sat.
Na"mfoﬂ%vnggék APl liustidtd rﬁé’thécﬁiai%g%)ﬂnfqeﬁresentatwe compounds of
concentrated in vacuo to afford 5.3 as a clear
the gnventig.ep 3: A 500 ni round- bottom fl ask was char ged
with 5.3 (10 g, 26.67 mol, 1.0 equiv), Et20 (27 nl),
EtOH (1.7 nL) and 4M HO in Et20 (53 nL, 2.0 equiv).
The reaction 15 mxture V\EEa@Pler]red at room
tenperature for 30 resul ti ng suspensi on

Th
was 11 Henrewmiaiyedinoce ne%ji;?rt ppeuRdsolithe Fnvention ( 3x
40 nL) and hexanes lid was dried
under vacuum to afstépgx ﬁ% \ﬁﬁ‘?‘fﬁﬂ%l id (6.6 g,
88.7% . LCVs mz 280.9 (|\/H+) tR=1.63 mrb EXAMPLE

20

6 20 Preparati of
(R)-2-am n (cycl opent yl oxy) - 4- ayT) - 4- me
t hyl -7, 8- dr opyr Ho—4—3—H %l n-5 (6H)-one
00 IN MNHYN N HZNN H2NI1I1 N Br FOF

11 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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A mcrowave vial was charged with
(R)-2-am no-7-(2-brono-4-fl uorophenyl)-4-

Woreqopk13g2 8- di hydr opyri do[ 4, 3-d] pyri m di n- 5( 6 HEDNB2006/038181
cesium carbonate (2 eq), copper (1) 25 iodide (10

ﬂu(rmb@xﬁzald&hﬁfé-]ph €8taumintol i THE (180 M) 4978 80Ginder N,, The resulting
sol cI o ent arlfﬁli% The reaction m xture was heated wth

ER4R fERPerRuLY Of"élh% By Haaseaction mgmre:was qu@ﬁched by

addmg;/%szooe/ %@gildg ?ﬂe t 8@%‘?\“&@“&@‘ Feac tj&gﬁ 3 Qfanigggere combined,
Wa&hgd. @eﬂntHgQ e).asatl bpine (X3 gtlebyirice@®en SO, )pHiRsed HRd Cvhorated under

red‘(‘ﬁfl-piesé}lﬁeﬁ% givepale yeller sl niVite 5y tals formest affs epgling inrefsigerator.

Thd dbybtad e lshisaapwalda fith mamnd kP 050808 12

Thq mg;thethpocqu cwm@l@ﬂ | conllddte@d \filteRrd. BthiBprocess Wag rébeZtea until
e oS LB B 0 50 I bt

awhitd ciystdsL N 5 7.7 Am noester hydrochloride 7.1
(prepared according to the general procedure of
Exanpl e 1) was taken up in nmethylene chloride and the
r S¢eyl Bi i@pnjagate AaditiasofASes eiric Amide told Bﬁ]ﬂéﬁtﬁ‘ﬁté@Ester
(3 eq) was added foll owed by dropw se addi tion of
nmet hyl mal onyl 10 chloride (1.3 eq). The reaction was
stirred for 2h the partitioned between water and
met hyl ene chl ori de. The | agers were separate nd the
organic |layer was dried over anhydrous SOd.I @sulfate
UJ¥ 21n
t%anol to

T

and concentrat@d in vac rd co
71% yi eJ@E&w“p@md 7\35@%%@ ved
whi ch f Ly prepared 4. 2M sodi ym rré’th
met hanol was added. The reaction vessel
heat ed fp{ 10 m n at

seal ed and
Br

1-4

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-
butyl lithium (56.2 mmol) was added dropwise at —78 °C under N,. 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 (N a250y), ﬁitered, and
evaporated under reduced pressure to give crude oil, which was then purified on silica gel

column (hexane/EtOAc) to provide compound 1-4.

Step C: CAN (Ceric Ammonium Nitrate) Deprotection

: Ni Wz O
~o F 1 o™
/@\/\/u\o/\
F Br
Br

14 1-5
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15 140 C (m crowave). The reaction m xture was cool ed
to roomtenperature and partitioned between 1M aqueous
wogaroetsbnri c aci d and net hyl ene chlori de. ThePOTI/ysavne038181
and aqueous |ayers were separated and the organic
| ay¢he Wakin@nh B8t MES (SARHRBH SR sHReS i :
conce%.tra.tngon i vac(uo af ﬁ\glrg?ﬁcoﬁpfyﬁng{%&%@tﬁ%g%ﬂ@l’
1.6yli)e [WhileGaimpagi BN (490w8snmal) enmppunichl -doetsadied inl three separate
ntainin % wat er. The.reactjon vessel 20 S )
porfl g fort DR e gach SRR aThe BatEon e fhatayed to s
ovdraighe kb éih tepdrituded Qkt RhONd i fitrile Rhs MRARLE 1h@41364im, and the
PCT/ US2006/ 038181 conpound 7.4 in a Euant itative
remaigng aquegiplilieiowes extiaaisd (k40 oh)iwithiEveA Gy TlzecBtQed ldpers were

i . tal: a t for,.5 m
coff i, aHeq 85 BlnAL AR Rl ol Opeiuifi 18 Y18 e cpudopgouet
comppamidded] Thécrade producteasgririfiol using Wiash cMasn éS% MeOH in DCM).
i medi ately taken up in a 5.0 Msolution of dinethyl
amne in 5 ethanol. Acetyl guanidine (1.5 eq) was
added and the resul ti nGtep Bt xeylatbm heated at 140 C
for 10 min. The crude reaction mxture was

concentrated |jn yacuo and the resultingpsdlid 7.6,
used wi thout Rudification. Bromde 7.6 gHaleen up in
al1l |@- of Hi met hoxyettrame and 2M RQUs, ~

sodi um c|Erivonat e. Boronic acid 6-met hox razin-2-yl

boronic acjd was added fol lowed 10 by Br

Pd(dppf) C12. CH2C12. The reaction m xture Wds heated at

120 C for 10 min (mcrowave). After cooling to room

t enpe b atitté®solttich SR Enine 1S SSTahRoBIn BEMIDE )RR a8ded
was_ concentrated under a stream of nitrogeén.

|
wriefiy] pmined2] OF npol) and Aiketepn 533 mpD alfrpem desdperators clhedreaction
wad sfreg R ik ety KR CSD T80 the ity s ciignedsbgpeen
DCNZ éndm;de] ynthZHSOdjSetxyldmg Silith ﬂy@lk/tl\ltgé),l_éhe ONrI%Ianl\ilgl g\}/fbers v'x\f/egaglombined,
, 3- r in-5-qn o N -
theRgesisgi it a7 PRt D), heR orien Va4 Hhierecpmmicaaporaied

- 0l.jdi . .

g 0 a5 g B 595 i

(hexie/H#OMe) to Proiidal chiRidetdhd\l-6S 2M Na2CO3, Pd( dppf) Cl 2,
100CBr ,ON L S 8.4 88 N Conpound 88 was prepared

as shown above from5.4, the synthesis of which is
Step E: Cyclization

o)
)]\/U\NH o) NH

Br F

To the reaction vial containing compound 1-6 (1.1 mmol) in methanol (5 mL) was
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 ammoinjum choride, washed with DCM (x3), then washed with HyO (x3), sat.
brine (x3), then dried (Na,SO,), 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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20 given in Exanple 5. Conpound 5.4 is converted to 88
follow ng the general procedure of Exanple 1 using

wao b@7isdsrat ed reagents. -67 WO 2007/ 041362  PCT/US2006/038181
PCT/ US2006/ 038181 EXAMPLE 9 Representative-
2-am no-7, 8-di hydro-6H pyrido [4, 3-d] pyrimdin-5-o0ne
conpounds Repr eSteptExt Aw€ino-Pyrimidine-Lactam
2- am no-7, 8-di hydr o- 6H pyri do[ 4, 3-d] pyri m di n- 5- one
compounds arg shown in Tables 1-5. In the Cables, niz
refers to §he
spectrometr
2-Arri no- 7,

Conpounds

nmol ggul ar ion observed byy
. Whble 1. Representative, A\
i -6H—pyr|dol45d]p)ir|md|n-
5 d. Structure Name8.C/ MSPobServed
(mn) mz A>10 10 B<10 CH3 O NI NH

éﬁ@% ﬂ@rﬂé&gxg 3 géxéﬁl_lélhf%ﬁ% g- 3(1&;;’ lg ’}%;\1'?1) abi guanidine HCI (4.573 mmol)
in efirandb(%4mB) W]mg!ddedipgihn}i&ine 0183 Mokol°HBhdreaction mixture was treated in
mlégs&%\%dﬁmw?&mﬁggé %7 } 494(}? g g 0.min. After cooling to room temperature,

the %éac’f/i&r? gﬁ%ﬂﬁrl_eg\%%xgrﬁgte% with I?’C%xé? 31;1%1 Vgasggg Nidh }Pocfiﬁei sa‘Nbrine

(x3NithgnRjrieg-(Naz 521 7ﬁlie4'ed Iand: evarat¢Pudden cadoeqal/preshiure 8-give crude

progfdiing. SBde 185% gt piheYn Glic eelcAlBEOARD £ 0. oo

(R)-2- Ami no- 7- (2- brono- 4- fluoro-phenyl)-6-[(S)-1-(4-
Step G: Suzuki Coupling

0 .0
)N\: 7 A )N\\/ e
H,;NT N ‘ HaNT N
Br F | \ F
1-8 9 =N
_O

To the mixture of amino-pyrimidine-lactam 1-8 (1 eq.), boronic acid or ester (4 eq.)
in DMA was added Pd(dppf).Cl, (0.4 eq.) and 2 M K,COs3 (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
dried (Na;SOy), filtered, and e\}aporated 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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4 CH3 0 net hoxy-phenyl)-ethyl]-4- 2.61 485 A
met hyl -7, 8-di hydro-6H N N "' CH3
w@yoorae(3d2 3-d] pyri mdin-5- H2ZN "'N1 | one Br FPeBB8S/038181
2007/ 041362 PCT/ US2006/ 038181 |1C50 Cnpd. Structure
Nane LC/ MS observed (M R (mn) mz A >_ 1QHee<10
CH3 ONN I NH (R-2-Am no-7-[2-(6- H2NN
et hoxy-pyridig,2ryl) 5 ptrlrequsoéf- met hyl -7,8J 1.86 362
0

B di hydro-6H: i do[ 4, 34 N d}pyri nidi n-5%ng H3C'0
CH3 0 N Nft (R - 2-Ani no—#f-4—+or o- 2- SN0
(6- met hoXy~py®i dit*2-yl) 6 F phenyl]- hyl -7, B2

2.07 380 B dihydro-6H pyrido[4,3- N d]pyrimdin-5-one

H3C'O CH3. 0 N N'CH3 -Am no-7-[4-fluaro-2-(6- H2N

et R S0 SR e o R 1o et e 13 DCM veas
addgﬁl gﬁlﬁn%r%ﬁ%gyggé&ﬁ%%egdﬁ lpéq. J %Qil)\lé}nN%e;_r%&ranne. The reaction was
stirredrak oY tejubefdturenotiPiudged ¢dmgete byrGMB n TBey the-mixture was

5  partitioned between DCM and aqueous NaHCOs, extracted with DCM (x3) and the organics
combined, then washed with HyO (x 3), sat. brine (x 3), then dried (Na,;SOy), 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

NHBoc

'8 14 —
F Br /@(\)‘\O/\ 0
F Br Br F

2-4

o} )
Sten D /I’l\l\/ ] N""NHBoc Step E NZ | N NHBoc
ep ~
H,NT N HZNJQN
Br F = F

26 2.7 =N

Step B to Step E were the same as Step E to Step G in Example 1.

Step F: Deprotection

o
N/| NN,
TFA/DCM s
HN” N
[ F
N
27 7
e
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8 H2N N phenyl]-4,6-dinethyl-7,8- 1.88 382 B F
di hydro- 6H pyrido[4,3- d]lpyrimdin-5-one NF CH3 O N
WORDOTQm36m- 7- [ 4-fl uoro-2-(6- HZN " N met hoxypyrPCTUS2086/@38181
1) phenyl ]-4-nmethyl -7,8- 1.97 380 B F
di hyg eremonitalof Bhchhroebd NoaIRY18ted (&ddm 0B CNIRas ®eaBd with 50%
WO 2007/ 041362 PCT/ US2006/ 038181 1C50 Cpd. Structure
TF Naribie regckipn shisere/was gtivied arroofthiemperature AAftet Oompletion, the reaction

. : AM NO- 7= 2- ( 6- hoxy- H2 .
ruiEhES Shetbone il Bt of RyBlRk RA or b B o give the pyre
comf@mB. N yrido[4,3-d]pyrimdin-5. None H3C 0 CHIO
(R -2-Am no-7-[4-fluoro-2- N NH
(6- eieh arkytaBd Ain8 Cgm%bﬂrrds SN tibn were ]Io:repared in a similar
henyl]-4-nethyl-7,8- 1.85 381.1 B /p N_

magadiy dr o- 6H pyrido[ 4,3 CH3 1 , d]pyrimdin-5-one N CH3
O NN, CH3 -Am no-7-[4-fluoro-2-(6- 12 H2N "ill NI
et hoxy-pyrazin-2-yl) N FEmk’LE‘IS 6-di methyl -7,8- 2.19
395.1 B

0O O
/U\/U\NH o) NH

6 : .
F Br | -7 Br F

r

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 HPLC until 1-6
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 5 °C in an ice/water bath. To this solution was then added 1N HC] 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
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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Step 1:

A 500 mL round-bottom flask was charged with dry THF (50 mL), titanium
ethoxide (41 mL), (S)-(-)-tert-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

stitring. 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

removed. The organics were washed with brine (200 mL), then dried (Na;SO,) 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, CD5Cl) 5 8.86 (s, 1H), 8.03 (m, 1H), 7.35 (m,
1H), 7.11 (m, 1H), 1.11 (s, 9H) LCMS m/z 307.9 (MH"), tr = 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 N pressure and cooled to room temperature. The flask was charged with Zn
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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mixture, which was stirred an additional 4 hours at O °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 (200 mL), sat. NaHCO3(,q) (2x200 mL), dried (Na;SOy), and concentrated in
vacuo to afford 4.3 (7.30 g, 18.4 mmol, 86%) as a clear oil. : 'H NMR (300 MHz, CD;Cl)
8 7.39 (m, 1H), 7.28 (m, 1H), 7.01 (m, 1H), 5.14 (ﬁl, 1H),4.92 (d,J =5.4,2H), 4.1 (m,
2H), 2.90 (ddd, J; =, Jo =, J; =, 2H), 1.22 (m, 3H, 9H). LCMS m/z 396.0 MH"), 1z =
2.96 min. HPLC (frac_10min_2070%B), tz = 4.108 (major diastereomer), #z = 3.962
(Claisen condensation 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), EtOH (1.2 mL, 1.1 equiv) and 4M HCI in Et,O (37 mL, 2.0 equiv). The
reaction mixture was stirred at room temperature 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, CD50D) & 7.61 (m, 2H), 7.33 (m, 1H), 5.18 (m, 1H), 4.85 (bs, 3H), 4.13
(q,J = 7.2, 2H), 3.15 (ddd, 2H), 1.22 (t, J = 7.5, 3H) LCMS m/z 292.0 MH"), tr = 1.97
min. To free base the HCL salt, 4.4 (50 mg) was dissolved in EtOAc (20 mL) and washed
with 10% Na,CO3 (3x 20 mL). The organics were dried (Na;SO,) and concentrated in
vacuo to afford the free base. A racemic mixture of the final B-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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Step 1:

A 250 mL round-bottom flask was charged with dry THF (54 mL), titanium
ethoxide (18.25 g, 3equiv), (S)-(-)-tert-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 N 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
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
(NaS04) and concentrated in vacuo to afford 5.2 as a yellowish oil (7.9 g, 100%). 'H NMR
(300 MHz, CD;Cl) & 8.88 (s, 1H), 8.72 (s, 1H), 1.21 (s, 9H) LCMS m/z 296.9 (MH"), tp =
2.35 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 N 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
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

reaction was removed from the oil bath (maintaining vigorous stirring) and the addition
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judged by LCMS, the reaction mixture was filtered through a pad of celite, washing the Zn

and the filter pad with Et;O (2x100 mL). The filtrate was washed with 0.25 M citric acid
10 (200 mL), sat. NaHCOj3(,q) (2x200 mL), dried (Na2SO4), 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 HCl 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
(MH), tr = 1.63 min.

EXAMPLE 6

20 Preparation of (R)-2-amino-7 -(2-(cyclopentyloxy)-4-fluorophenyl)-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 q))
25  iodide (10 mol%), 1,10-phenanthroline (20 mol%), and cyclopentanol. The reaction mixture

was heated with microwave irradiation to a temperature of 180 °C for 20 min. After cooling
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Aminoester hydrochloride 7.1 (prepared according to the general procedure of
Example 1) was taken up in methylene chloride 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). The reaction mixture was cooled to room temperature and partitioned
between 1M aqueous hydrochloric acid and methylene chloride. The organic and aqueous
layers were separated and the organic layer was dried over anhydrous sodium eulfate 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 iz vacuo provided
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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,Cl. 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 0o 0
NHHCI diketene, NEt; )I\/U\ NH NaOMe. MeOH NH acetyl guanidine
{I\/ DCM ¢ j\/\/ 100°C [ pymolidine, EtOH
S7 > Br Br” S 110°C
54 8.2 8.3
0
LON B
N7 NH OH
ALy tJ
H,N” N B
Br S 2M Na,COg, Pd(dppf)Cl, 100°C
8.4

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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yrido[ 4, 34d] pyrim di n- Z-Ayligo-7-[2-(6=medB&ky-Al F
5- f | yoHgV'behzoni e DPyraziBHBylPphbdhyl]-4-
Rf- 2- Ani no- g 5- {mpthyl7,8pdidky dro-6H- 1.68 363 B
di me{ hoxy- pyili m,di n- 2- pyrifol4,3-glpyiapirinig-
f 1 uor o- phenyl ¥ 4- net hyP%7,8- mz = 411|B H3c'lo N F
di hydr o- 6H érd do[4,3 H3C.a 1 N d] pyri m di n-5-one -[77
MO_2007/ 041362 PCT/ US2/006/ 038181  CH3 D

(R -2-Am no-7-[2-(5-chloro 52 H N~N
- met hoxy- pgHg@i di n-2-y|l )-4- t = 2.27; ¢
i met hy|{(R)-Z;Aincy-[4HBGeR- N\ F

fl uofo-p
di_hydr o- 6 pyr ildo[ 4, 3 |Gtmethoxy-pytBin-20yDel] pyri mi dijn- 5- orle
11y HoN" °N phenyl]-4-methyi-7,8- 1.85 381.1 B
E dihydro-6H-pyrido[4,3-
CHj3 d]pyrimidin-5-one
N

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- ,

d]pyrimidin-5-one

12

2-Amino-7-[2-(2-methoxy-
" |pyridin-3-y1)-phenyl]-4-
methyl-7,8-dihydro-6H- 2.01 362.1 B
pyrido[4,3-d]pyrimidin-5-
one

13

2-Amino-7-(5,2'-difluoro-
biphenyl-2-y1)-4-methyl-7,8-
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one

14 2.02 367.1 B
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O NNH(R-2-Am no-7-[4-fluoro-2 53 H2N, N
(6- et hoxy-pyrazin-2-yl)- t = 1.93; B H C O\

w@b@nphize”, 8- di hydro-6H /z = 367 3 1i F PCT/US2006/038181
yrido[4,3-d]pyrimdin-5-one CN O N NH :
(R) - 2- Am no- 7- (5-ftUorjp- 2= 54 HZNITN IC50
et hgxy- bi phenyl - 2-yl)-{7,8- R_= 2.21,; LC/MS |observed
Mur o- 6HPVFP o[ 4,3-| Mz =48 B F R, (min) m/z zglev?o
d] pytimdin-5-one 0.CH3 O N NH B<10
(R) - 2- Ami nen,’o (5, 5" - diffluoro 55 HzN , N
' - et hoxy- ﬁnyl 2-yl)- t = 2.27;, B |F
7, 8- di hy /&046 pyrl do[ AdinoZ/-(5~fid@32'F d| pyri m di n-5- gne
C. CHB (OiN . 'iﬁloeraine(tt&xﬂbiplahsm loro- 56 HZN)"| N
-W¥e{ hoxy- bi yD-44methyls7, S@hydro- | 2.27 433.1 B
7, 8- dii hydr o-16 Gi1-gyridg[43-dyghmiin-
d]pyllmd|n5-oeCH p-ome 3 F 0 N NH
(R) - 2- Ami no- 7- ¢&>d | uorjp-3' , 4" 57 HZNN
et hoxy-biphenyl-2-yl)-7 8-t = 2 111 A
di hydr o- 6H— pyrl do[4 3-|z = 395 H3C F
d] pyr i fi5R ./ 0 NNH
(R) - &-Ag1inoy7-[2-(2-chloro-
rigin-3ryD-4-Buorgs . &
ImE‘1t6h3 gi/ie?yl]-mmeth}%l%]-s  PEIENNB | B
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one
CH, O
N% NH 2-Amino-7-[4-fluoro-2-(6-
)\\ | fluoro-pyridin-3-yl)-
17 HN" °N phenyl]-4-methyl-7,8- 1.75 368.1 B
N dihydro-6H-pyrido[4,3-
| F d]pyrimidin-5-one
FON
CH, O
)N\/ | NH 2-Amino-7-(4-fluoro-2-
H,N SN isoquinolin-4-yl-phenyl)-4-
18 O methyl-7,8-dihydro-6H- 1.46 400.1 B
b N F  ipyrido[4,3-d]pyrimidin-5-
O one
CH, O
N™XY" “NH
M 2-Amino-7-(5,3'-difluoro-
19 | NN O biphenyl-2-yl)-4-methyl-7,84 ., 5 3671 5
F dihydro-6H-pyrido{4,3- ’ )
O d]pyrimidin-5-one
F
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=349 7 3 F
2 Am no-7- (5-fl uoro-4'

H C di hydro- 6H pyri dof 4, 3-
dlpyrimdin-5-one 0 N NH (
I

W®Q00RAN 36t hyl - bi phenyl 2-yl)-7,8- Rt = 2.36; BCT/US2006/038181
dlhydro 6H—pyr|do[4 mz = 349 F d] pyri m di n-5-o0one
....... ...O N NH LCMS | observed

pﬂ)pd‘.- Ami ndgt‘?lct“f)e 4 - difl uor o e NN R, (min) m/ze Ag\?o

- et hyl - bi phenyl -2-yl)-7,8- Rt=2.36; B B<10

di hydr o- 6H-pyr|do[4 3-|z 367 F d] pyrimdin-5-one F
CH3 NNPl"a()-Z-Amno?(4quoro 2-

yridijn- 3- , B-Antino=7-[R-(4kchlcko-62 | HZN N B

di hydr o- 64 pyr i 4, 3- pwidin-B@B4-fidrd= d] pyri m di|n- 5- onge

D 0R) - IjgNAn{\lno 7- 2, henyl]-4-mpihy1-7,8- 2.09 384.1 B
di met| hoxy - pyyi - Pihydrot6H-pyridef43- 95|63 H2N |N

f 1 uor o- phen |]/ 7, 8- di hiflyrguidinS-ope | |
6H- pyri do[ 4, 3¥d]@yri m fin-5- z = 397 HBC,0~JII| N O OH3

pne—CH3 QO N NH (R)-2- Ami no-7-[2-(5-fl yaro-
- et | ] ' )- t = 1.971 64|H2N N

henyl . H3C o Nii
di hyq Py T R-Aminod3(@.2 Xiflgord Iy r i mi di - 5- one
O R’V NN (R -B- A Ble"bo’{yzt’lpﬁlwb?rﬂ) 23 w1 | A
= mgt hoxy-t¢ e g‘?lﬁéﬂg . '
pheny ge—dﬁ[.‘l pygmidin-3-

2-Amino-7-(5,4'-difluoro-2'-
methyl-biphenyl-2-y1)-4-
methyl-7,8-dihydro-6H- 2.44 381.1 B
pyrido[4,3-d}pyrimidin-5-
one

22

2-Amino-7-(5-fluoro-2'-
methoxy-biphenyl-2-y1)-4-
methyl-7,8-dihydro-6H- . 229 379.1 B
pyrido[4,3-d]pyrimidin-5-
one

23

N “NH 2-Amino-7-(4-fluoro-2-
)I\ P pyrimidin-5-yl-phenyl)-4-
24 H,N™ °N methyl-7,8-dihydro-6H- 1.66 351.1 A
N F pyrido[4,3-d]pyrimidin-5-
m one

272



H3C g i
i mdin-5-one CH3 O

d] pyr

di hydr o- 6H pyri d

WORDoplogrsyt ) - 4- met hyl - 7, 8-

di hydr o- 6H pyri do[ 4,3 33

of 4,
(R)
Rt

1.
3

Z =
A n
85
4.9

385.0 OF

0-7-(2-bronp- 66 N
A HZN\'N
d] pyri m di n-5-one

PCT/US2006/038181

r ¢

¢
Gl

A3 0 (R) - 2- Am no-

/-

Xy-thig 4-yl)
2.10 B ﬁ%lual hydr ot
imdin-5-aone CH3

57
6H py

3-
-2
y4
2.9/ 3
[2-(2-
H2N-

r
N

NH (

NH

N
|a&‘§he

[4,3- 7 ®(@hS.

|oszn‘%d
0

R) - 24 Ami no- 7-

nyl'] {4Lomighy

[2-(5

m3 A > 10

IC50
M)

B<10

oy
H2N' N
pheny
di hy

N di metiy

i_ro-

n-
B

oRy- pyr azi
- -7, 8-

2-yl) -

HC

Rt
/

yI}-4-maphyl)

dro-

Pwd{ﬁ;éhw |- 4- meth
4, 3-

748

-N
2-Ami®I4 FluGro-2-¢2-
3 CethoxypyridpEs-pI0 7/

s

2.11 68 N

041362
M nB847- |

363.

(2- broi
= 2 Q5 /

N

Rt

2-Amino-7-(5-fluoro-3'-
methoxy-biphenyl-2-y1)-4-
methyl-7,8-dihydro-6H-
pyrido[4,3-d]pyrimidin-5-
one

yrim din-5-ong

2.11 379

27

(R)-2-Amino-6-(3-amino-
propyl)-7-[4-fluoro-2-(6-
methoxy-pyridin-2-yl)-
phenyl]-4-methyl-7,8-
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one

1.97 437.1

28

2-Amino-7-(4-fluoro-2-
pyridin-3-yl-phenyl)-4-
methyl-7,8-dihydro-6H-
pyrido[4,3-d]pyrimidin-5-
one

1.24 350

29

2-Amino-7-(5,2'-difluoro-4'-
methyl-biphenyl-2-yl)-4-
methyl-7,8-dihydro-6H-
pyrido[4,3-d]pyrimidin-5-
one

2.43 381.1
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N NH HZN)N (R)-2- Am no-7-[2-(6-ethoxy- 71

pyrazin-2-yl)-phenyl]-4- t = 2.07 B N
W@BWAO413§B di hydro-6H z = 377.1 yrido PCT/US2006/038181
[4 d]pyrlmd|n50ne 10CH3 CH3 0 N NH
Ry=2-Am no- /- 2-(4- et [Toxy- 1C50
b-fl yoro-pyrimdin-2-y|l)-4- t = 2.33 72 @M | observed
‘GRS o- pheh%}’f“j““ﬁe net hy| -7, 8- \B™eH3c, | | | or/fgmin} |i /z liué\ll)o
di hydr o- 6H pyrido[4, 3-|z= 413.1 N d] pyti m di n-|5-one | B<10
CH3 0 N NHqH AN (R) 2- Am no- 7- (5-fluoro-2',3" (73 2
di met hoxy- 3p )-4- t = 2.067;|B F
bt hyI -7, 8N - AnidbIR[4 Hluoro-2-(1- :
g dC[%ﬁ‘l tyld H-iragi@3DH3 |CH3 O N NH
F@O_ 2- in payil-4-pethyl-F18~ N 1.87 353.1 B
yridifn-2-yl)y iy °'§FT§YT}¢P@4:34 met hyl -7,18- Rt E
p. 37| B Jpyidip4-08e "z = 394.0 N
d] pyni mi di m&-one H3C,|,0 CH3 0 N NH a
R -2- Amino-7-[2-(5-2 nn- HNIi 11 N
b- et hoxy- pygagi n-2-yl)t4 t =1.84; 75 NF
fl uono- phe -4-methyl-7,8- BHN, N
di hydr o- gﬁ: r iNfo[ 4, 3;_@?‘;@“0-7 Ulyorg-2-(3H~( 0
0] pyni o S "04136
3(,#/ LJSZZOOG%3818 hyl- Y@?h)}%roﬁ - %68 339 A
pyrido[4,3- d]pyrumdm-S-
N\ one
N
H
2-Amino-4-methyl-7-
(5,2',3'-trifluoro-biphenyl-2-
32 y1)-7,8-dihydro-6H- 2.08 385 B
pyrido[4,3-d]pyrimidin-5-
one
GH, O (\O 2-Amino-7-(2-bromo-4-
N\) fluoro-phenyl)-4-methyl-6-
13 N' = N/C?<CH (2-methyl-2-morpholin-4-yl-| .o 4921 A
H NJ\N/ 3 3 propyl)-7,8-dihydro-6H- ’ )
2 pyrido[4,3-d]pyrimidin-5-
Br F one
CH, O
N7 NH
)L ~ 2-Amino-7-(3'-
HN" N O dimethylamino-5-fluoro-
34 O g biphenyl-2-yl)-4-methyl-7,8- 1.54 392.1 A
dihydro-6H-pyrido[4,3-
dlpyrimidin-5-one
/N\
H,C”™ ~CH,

74




HNI,NNH (R)-2-Am no-7-[2-(5-am no- 2.
6- et hoxy-pyrazin-2-yl) 76 N phenyl]-4-nethyl-7, t =
wa2006/04862 HZN N di hydr o- 6H pyri do[ 4, 3- z = 392PAT/U82006/038181
d] pyri m din-5-one CH3 H3C O ~ NH
(R=Amno—4-ethyt=7=2=( 677 H3N—N IC50
g;ggﬂv-pv“gg' n-2-yl)- |t =2.24; | LC/MS | observed| (uM)
ety ] -7, Strathipdr 0-6H z = 3781 B N Rymim) | miz |A>10
yrido[ 4, 3- d]pyrlnldln-5 one H3C. 0 H3G 0O NH B<10
(R - An|q914)ethyl 7-[2-(6- 78 HZN N
etho&y-pyr -2-yl)- |t =2.03; N
phen/l] N 8=d|NWdro 6Hp-AZins-737.0,4 B LN
yr i db[ 4,3 i n-|Bmen@y-phakaidshBd 0 N NH
(B¥- 2- no- 7 - anfi-figoro-ph2iyHMd-methyl- 1.99 411.1 A
6- net hoxy- K1 [J,8-dihydro-GH-py@ido[#8-
phenyl ] - 4- - 7, 8- di flydimidin-BoneN
6H pyri doP4g B d] Dy mildin-5- z = 392.2] HZNN gne H3G, 0
H3C | 0 N NH*R)-2- 2\mno-4-ethv|-7-[2- 2-_80 ) :
net h Rt = 2.24; H2N N | Nz4
pheny I z = 382.0 A G-(/ NI
yrid Z-Agire-TH3Gugo-248C O N XN
(R -2 [ogth@cy-piagig-NyD-
f 13601 Phegy l}ﬁ-mgh}:kgs- L F1.65 380.1 B
Lyl ) F‘BY"G%QH'%WL“[@% 1 B
K diByriHdin-S19y
2-Amino-7-(4-fluoro-2-
pyrimidin-5-yl-phenyl)-4-
imethyl-6-(2-methyl-2-
37 morp}lllolin(-4-yl-pr}(,>pyl)-7,8- 1.8 492.2 A
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one ‘
2-Amino-7-[4-fluoro-2-(2-
methoxy-pyridin-3-yl)-
phenyl]-4-methyl-6-(2-
38 methyl-2-morpholin-4-yl- 2.08 521.2 A
' propyl)-7,8-dihydro-6H-
pyrido[4,3-dJpyrimidin-5-
one
2-Amino-7-(5-fluoro-3'-
methoxy-biphenyl-2-yl)-4-
methyl-6-(2-methyl-2-
39 morp}lllolirf-4-y1-pr};py1)-7,8- 2.25 5202 A
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one
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H3C 0 NH (R)-2- Am no-4-ethyl-7-[4- 82 HZN N a
fluoro-2-(6-nethoxy-pyrazin- RR = 2.11;
wa)oop,henm] 7a8-di hydro-6H nfz = 395.1 B N F POT/NS2006/038181

pyrido[ 4, 3-d] pyrimdin-5-one H3C 0 -81 WD 2007/ 041362
JS2006/ 038181 0N H IN=N—NH 1C50

R) -2- Am no-7-[ 2- (5-an no z 6-et hoxy- pyr &My 2oldedved (M)
pt | FofIYfBTDhenyl | - 7, 8- dY#Pdr o- t | R, im&%:| BuiH Na>10
N 6H{pyri doJ 4, 3- d]pyr| mdin-5- mz = 396.1 z J one |B<10

CH3H3CONNH(R) mno4ethy| [184 J:
| uoro- 2- (98 thoxyth HZN N N
Lyl ) {phe ,\,_&-_dlhyd 71:4%{9 B F

yrido[ 4, 3t d mdin- nl__ O NNH|HZN "i]l
N 40R) - ‘BNAMNno- 6- & 91 8_ 21yl 3.14-f|l (P96.0-| B
B85 N|F pief N ol ypyrdo r1m1d 59 B /Nj

di hydr o- BH plyr NdO[ 4, 3- e = lpyri m di n-5- ope
CH3 |Hi OH&H TR) - 2Amno7[2(6 ethox- HZN N

yraziln-2-yl)-4-fl uoro

phenyl ] - 4- et hgl -7, 8-di nydro- t z 2409.1 B | |y- N
6H- pyri do[ Hg d] pyrim din-5- 0 one CH3
2-Amino-7-(4-fluoro-2-
furan-3-yl-phenyl)-4-

41 methyl-7,8-dihydro-6H- 1.84 339.1 B
pyrido[4,3-d]pyrimidin-5-
one
Table 2
1CS0
LC/MS (Rt (uM)
Cmpd. Structure Name (min), m/z) |A > 10
B <10
(R)-2-Amino-7-[2-(6-

4 methoxy-pyrazin-2-yl)- Rt=1.87 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
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-[2-(5-amino-
6-methoxy-pyridin-2-yl)-4- O

44 N fluoro-phenyl]-4-methyl-7,8- 5}2&;)97 5’ 1 B .

| N F dihydro-6H-pyrido[4,3- )
H,NT Y d]pyrimidin-5-one
HaC'o
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0O N NH HZN N (R)-2-Anino-7-[2-(6-ethoxy 87 N F
yrazin-2-yl)-4-fluoro- t = 2.15; B p N
W@ b@nphizeé, 8- di hydro-6H z = 381.0 y- PCT/US2006/038181
yrido[4,3-dlpyrimdin-5-one CH3 CH3 O NI NH
P- Ami no- 7C*ﬁ359(6 met hoxly- pyrazin-2-yi )= [ 88 HZ N
R)8-AnRiz7-23TmBoB| O N S
OHretostyrpyddim2-ph-onel N - 82 [WO
Bieny [ btey]-3,8L C/ lvsfjih 1 C40 B
(|Aisiyo-6Hrpyzifio[A3- : ) 0
flpybtidn-5ote 89 H2N N |

y 4 ¢ =228 F
417.0
®)-2AnfnE7-2G3mMo-N NH

i |GrmBiBoxtykAidin-Ny1)-4- R=2.08:
8- t[fadreghenil]-7,8-dihydro- /73811 B

Am
- % - phenyl ) - 4-

di hydr o- 6H %r m z |EH-BBPolR.3d]ppymidiniSel| n- 5- one
NCHSONI\E! 'no-7-(5,3'°”dif|uoro-4‘ H2N N -
t = 2.07 A

(R)-2-Amino-7-[2-(4-ethoxy-
pyrimidin-2-yD-4-fluoro- o _ 14 ;

phenyl]-4-methyl-7,8- - B
dihydro-6H-pyrido[4,3- |2 =395
d]pyrimidin-5-one

(R)-2-Amino-7-[4-fluoro-2-
(4-methoxy-pyrimidin-2-yI)- Rt =2.00;
phenyl]-4-methyl-7,8- m/z = 381 B
dihydro-6H-pyrido[4,3-

d]pyrimidin-5-one

(R)-2-Amino-7-[4-fluoro-2-
(4-pyrrolidin-1-yl-pyrimidin- Rt = 1.72:
2-yl)-phenyl]-4-methyl-7,8- /7= '42 6 A
dihydro-6H-pyrido[4,3-

d]pyrimidin-5-one

2-((R)-2-Amino-4-methyl-5-
0Xx0-5,6,7,8-tetrahydro- Rt =2.03; A

pyrido[4,3-d]pyrimidin-7-y1)- |m/z =298
5-fluoro-benzonitrile

(R)-2-Amino-7-[2-(4,5-
dimethoxy-pyrimidin-2-y1)-4-
fluoro-phenyl]-4-methyl-7,8- |m/z=411 B
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one
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91 - F methyl-7,8-di hydro-6H nfz = 397.0
yrido[4, 3-d]pyrimdin-5-one OCH3 F CH3 0O N NH

WO 2e07n001342 et hyl - 7- phenyl -7, 8 92 di hydr o- 6H pyP¢TU20p86038181
Rt —19 A mz =2 255.0 H2ZN N d] pyrim di n-5-one 0 CH3

HZN' ] "N Ncrfi no- 6- (Z2-anj no- ethy1)-7-{4- N, N2
f | uor o- 2- (65 - pyr azi ng<2-AmilS37-B-Blchloro-
1) - phenyl | - 4- >0 8- 1 zdk@dxybyBimidin2-yD-4- |0 _, .

diRydr o- G¥N pyt i N d] Byaré-pliethli-Setipta.50 | LFG 2O | CHB
(R) - 2- Ani nee? £4-  Huihydrq-6H-pyrido[4,3-
f | uof o- pheny} ) idmet hyl - 7, 8FIPRIMEPE95 94 NNHZ

Al 4 o 20N lo:o n Al nvr

Iiily,IIU Ul_l'pyliﬁu 4 SOOI IO &Pyt
F BriCH3 0 N.L M ( )-2-Am' no-?-[,4-f| uor o
met hpxy- t hiﬁ\zg V1) - pheny )‘-ZzﬁmlP&J'@.'@m.’fi’@?'
HZR N N v hi %

B

Of  F_
pyri fol 4, 3nd] PR 5- ONB GG 'm_'_n%%%ﬂ?llsﬁz
PCT/ [S2006/ 03812 0 N NH (B 2R o oA [ uor o- 2-1(6
S6—HPIN=IN CLHUAyOpy||U|n 2y —pheny] +=2-08—0N
7, 8- di hydr o- n 366 CF_
d] pyfim di n}5-pr | “f :ﬂglyfﬁozz’?ﬁ( - ani no-|6
9P4HZN7N et . ; pyrldo 4,3- @i= 6§ ¢ Ns
a phenyl]-7, 8- -5-one

(R)-2-Amino-7-(5,5'-difluoro- .
2'-methoxy-biphenyl-2-yl)- [Rt=2.27;

>3 7,8-dihydro-6H-pyrido[4,3- im/z =383 B
d]pyrimidin-5-one
(R)-2-Amino-7-(5,4'-difluoro-

56 2'-methoxy-biphenyl-2-yl)- [Rt=2.28; B
7,8-dihydro-6H-pyrido[4,3- |m/z=383
d]pyrimidin-5-one
(R)-2-Amino-7-(5-fluoro-3',4'-

57 dimethoxy-biphenyl-2-y1)-7,8-Rt =2.11; A
dihydro-6H-pyrido[4,3- m/z =395
d]pyrimidin-5-one

o}
Ny “NH (R)-2-Amino-7-(5-fluoro-3'-
58 HN ! N methyl-biphenyl-2-y1)-7,8-  [Rt=2.35; B
Z He O ' dihydro-6H-pyrido[4,3- m/z = 349
: O F d]pyrimidin-5-one
0
N NH (R)-2-Amino-7-(5-fluoro-4'-
60 H NJ'\ N methyl-biphenyl-2-y1)-7,8- [Rt=2.36; B
’ O dihydro-6H-pyrido[4,3- m/z = 349
O F d]pyrimidin-5-one
H,C
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H3C F yrido[4, 3-d] pyri m din-5-one 2

(R) -2-Am no-7-(4-f| uoro 98 N henyl)-7,8-di hydro-6H B
WoR@7Mps2 do[ 4, 3-d] pyri midin-5-one F CH3 0 N MNEY/US2006/038181

Amno 7 [ 2-(5-am no-6- ethoxy-pyrazin-2-yl)-4-fluoro-

H2 NNO N"I NH
7 d

99 ™) 11 N phenyl]-4-mefnyl-7,8-di Nydro- [T=1.46 B
H:;C-C]\Iz F 6H pyr do[43d] r|md|n5X H
N N dne m“é:;‘@ - 2- A nR)Z-Aming-5( N ~
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CH3 O fluoro-phenyl)-6-(2,4- t = 2.72 114 NN'\ s o
di nmet hoxy- benzyl )-4-nmethyl- n501.0, A %H N-N CH3
wQ 2@7ditsyddr o- 6H pyrido[4,3- 503.0 Z Br F PCT/US2006/038181
dlpyrimdin-5-one CH3 OCI N N_
(R~ 2-Am no- 6- (3 chtoro- penzyt)=7-{4-ftuoroy2=(6=——
115 HZN N N i n-2-yl)-phenyl]- tz 35 5.0
B NI|-nmet (R)-2-Am1no-7 [2-(5-amino-
yri do[ 4, 3- 6 agipi3-yby4cl
- 2- Ani no- 6- |{3° Nch orfo- B e?‘}lbgé%ﬁlh)t?‘h @2239(66
116 HZN N F Wt oxypyrldlnn i -3z 3.05 B
N - et hyl -7, 8-¢Phydro 6H yr 66[4 3- d]pyr|n1d|n 5- ong
BC.O|H CH3 O €& N N (R)-2-Am no-6-(3-chl oro|H3IN~-N
benzyl ) - 7- P&Z~(506-di met hoxyf t = 2.94 117 N
yrazin- 2- yI)-<;-rmoro pheny (#)24ahithé 4-ethid 3540 O-/ |N
etglzyl -7, 8- dl/m gro- 6H CH, T9|fluoro-2-(2-methoxy-thiazol- [Rt=2.07;
pyri do[ 4, Bd]pyri n- 5- ong-y)@k3yIl7, Sy @hBH-Gn/z = 400.0
R) - 2- Ani no- 6o _(<ﬁ f et hox pyridold3dlpyrimidin-5-one
benzyl ) - 7- [HCf | s0Or 0- 2- (6- t —258 N F 118 HZN N
net hoxy- pyraz*hDZ yl)-pheny]]- z=531.1 B
- met hyl - 7, 8- tNHo- 6H L Pﬁﬂ-rz'/gmeo 7&8]6%)[ | {nidin-5
- one H3C. QZN, pyrazin-2-yl)-4-fluoro- Rt =1.92:
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88 thiazol-4-yl]-4-methyl-7,8- /7= 376 0
dihydro-6H-pyrido[4,3- ’
d]pyrimidin-5-one

-82-




0 CH3 0 (R -2-Am no-6-(2,4-dinmethoxy- Ao N" %
benzyl)-7-[4-fluoro-2-(6 119 HN),-, NI CH3
W(Dretmn/@mezpyri di n-2-yl)-phenyl]- R = 2.82 B FPCT/US2006/038181

-nmet hyl -7, 8-di hydro-6H mz = 530.1 N
pyrido[43d]pyr|md|n5 0 -
PCT/ US2006/ 038181 CH3 0 %na%l #’_BN

/Q)OA' Z A_f1 11 (A LD

86 WO 2007/ 041362

vt IIU T ["l‘ LI UUI U 4! \ J i |\| ™ ICSO(”’M)
xy-pyridin:2-yl)-phenyl]- 1 120- |EC/MS (Rt
i hy! - 6- p%ﬂ“ - 4-yl met|hyl - g Tafieg 71 108 | Gainy, it Azl
7, 8di hydt Ucpl‘@ pyrTdof4, 3§ N dj pyr. i di - 5-one
H3C10 CH3 ONNM I (R -2-|Ami no-7-[4-fluoro-2-(6 HzN~-N
et hoxy- pyr/gz; n- | ) - phenythnino7-(5~ud®2'121 N|F
thy! 1et pi)‘r i i @ y| et fiigthoronseyl-biphaR2 4 B-Rt N2.2 B

de[ 4, 3methyl-78:digddrpo¥i mi di /5= Hihe |
A (R) - 2- Anpisidel#3-fipyringdiantions - ¢
et hgxY-pYrazi n-2¢%Y1) -4-fljuoro- HzN~ a t=1.72 122 N F

phefyH—4—rpthyl—6 pyr.d.” 4 z—=48+1+B
| methyl - 7, 8{di hiydr o- 64 . o
yrigo[ 4, 3- n-s- A élmp;m@#gﬂpxﬁl 1,8 ad Rt=2.63
da- . {-yl-phenyl)-4-methyl-7,8- =2.
(48) -|2- ARINTO oro dihydro-6H-pyrido[4,3- m/z=350.0 A
F dJpyrimidin-5-one
2-Amino-7-(5,3'"-difluoro-4'-

91 methoxy-biphenyl-2-yl)-4- Rt=2.07 A
methyl-7,8-dihydro-6H- m/z=397.0
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N = F 4-methyl-7,8-dihydro-6H-
2N pyridof4,3-d]pyrimidin-5-one
He-?
cl
CH, O /_@
NZ N (R)-2-Amino-6-(2-chloro-
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‘ ylmethyl1)-7,8-dihydro-6H-
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-[4-fluoro-2-(6-
methoxy-pyridin-2-y1)-phenyl]- =251
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d]pyrimidin-5-one
(R)-2-Amino-6-benzyl-7-(5,3'"-
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NN ﬂuoro-2-(2-ﬂuoro-pyri<1in—3-yl)- Rt =261
143 A phenyl]-4-methyl-7,8-dihydro- n/z = 458.1 B
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(R)-2-Amino-6-benzyl-7-(5,2'-

144 difluoro-3'-methoxy-biphenyl-2- Rt =2.92 A
yD)-4-methyl-7,8-dihydro-6H-  [m/z=487.2
pyrido[4,3-d]pyrimidin-5-one
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145 pyrazin-2-yl)-4-fluoro-phenyl]-4-Rt = 2.18 B
methyl-7,8-dihydro-6H- m/z=411.1
pyrido[4,3-d]pyrimidin-5-one
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167 HZNJ\\N 0x0-7,8-dihydro-5H-pyrido[4,3- m/z='5072 B
~ F d]pyrimidin-6-y1]-propyl}- o
| N carbamic acid tert-butyl ester

-93.




-94 WD 2007/ 041362 PCT/ US2006/ 038181 O N NH

(R)-2-Anino-7-[4-f|uoro-2-(6- et hox Y-pYrazin-2- Y1
WO 2hom3yl] - =1.93; 175 HZN ~-N B O N | PCT/US2006/038181
7, 8- di hydr o- 6Fprr|do[4 3- z = 367 H3C F
djpyr|n1a|@beone N G NNH
(R)émm 26 I\(lmmo-
pro -7= -p idin-3-
é@@% néipy7,3-m di ni's jg@q B
dﬂyd&cﬁé}ﬁpyrdo[ﬂ Buor o- %4177 H N
- - 7iByrinRiin-S-oe 27; B g F /
di hydr o- 6H pyiN do[ 4, 3- /z] = 383 Nz~ F
d] pylri m désne5- one E - {RONHAmino-7-[4-fluoro-2-
(R) -[2- Ao g~ 54 0dd, | u@rfbm@prll%-"-B‘QRh&nle
Q%@OXylnglk “yl) -7, g@ mtethygISZO ,8 dglydro -SH- Rt=_2.55 B
di hydr o- 6H [4,3- z P8 §3T§]péf’ g @nm/%-_gzr?'é F
O CH3 0 NN (R)- 2- Ani nof® a‘fbf“ﬁ% 179 H NI N
dilrethexvebiphe a2y 8—t = . o
C IIUAyCI'fg“dJIICIIyI Z yl L J.J., a .
| 4,3: Z )§9}§mng:@_gFmgﬂooyrl mi di n-5- one
b hibes b nd80 H NLOL3E
piridd-33) phay|2-methyl- 1, ol A
#83&@&oﬁﬁpdymM$+n1dF/- -one O
d]pyrimidin-5-one
(R)-2-Amino-6-(3-amino-
propyl)-7-[4-fluoro-2-(6- Rt =1.89
methoxy-pyrazin-2-yl)-phenyl]- /7= 438.1 B
4-methyl-7,8-dihydro-6H- ’
pyrido{4,3-d]pyrimidin-5-one
(R)-2-Amino-7-[5-(6-methoxy-
172 H NJI\N/ N pyridin-2-yl)-thiazol-4-yl}-4-  [Rt=1.96 B
2 | D methyl-7,8-dihydro-6H- m/z 369.0
Hac’O | NS S pyrido[4,3-d]pyrimidin-5-one
Z
CH, O
(R)-2-Amino-~7-(5-bromo-
- )Nl\ > NH thiazol-4-yl)-4-methyl-7,8-  [Rt=1.28
H.NT N7 N dihydro-6H-pyrido[4,3- m/z=341.9
2 | Y ldlpyrimidin-5-one
Br S
Table 4
IC50
Cmpd. Structure Name (Ili(till:nl/sz) SLZN?O
B<10
(R)-2-Amino-7-[2-(4-ethoxy-5-
174 fluoro-pyrimidin-2-yl)-4-fluoro- [Rt=2.33; B
phenyl]-4-methyl-7,8-dihydro- |m/z=413.1
6H-pyrido[4,3-d]pyrimidin-5-one
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NH (R)-2- Ami no-7-(5-fluoro-2' 181 HaN ill N
nmet hyl - bi phenyl - 2-yl )-7, 8- Rt =2.31;, B

walRtwydssetH- pyri do[ 4, z = 349 F d] pyrim di n-BEDOB2006/038181
CHB 0 NNH(R)-2- Amno 7-(5-fluoro-4' 182 HaN N

et h -
di hy] z = 349 d] pyrim di n- 5 ong
NZZ H3C - 45 )43@1%@% %réfp]sl 0, . NH
; pyr Rt="1
am - di fl Ltér B
o- A r1d m/z = 367
met h bg%_ g7, Edey Ze..
di hydro p ris z 5}18@ pyrl m d| n-5-one |F
CH3 . NMH (R) 2- Ami no-7- (2- br onm- =11 .85 184
dro- z A'ill H2NI\
i NRP2-Am@o332-10r334. 9 Br CH3)Q N
mettorebiptery-2pPrTisai di Re22.31) {4- 5
dhydret6Hypyriqo[B3- B H3CmEN 365
FONrEdBYY91§i di n-5-one CH3 QO N
thoxy 186 HNJ" NN
yra2|n2yl)tiazol4yl 4- t = 1.72; B Z NI
et hy| -7, 8- d Q- 6H z 3 Z B0-783 S0
yrido[4, 3-1d] gyr ilgi di n-5- Cﬁ?@h 10;8 GD@NH =227,
(1R - - Alino [ 6-)et hoXynydro- 6H-pyr1do[4,3- m/z=383 | ©
F d]pyrimidin-5-one
(R)-2-Amino-7-(5,4'-difluoro-2'-
methoxy-biphenyl-2-y1)-7,8- Rt =2.28; B
178 dihydro-6H-pyrido[4,3- m/z = 383
d]pyrimidin-5-one
(R)-2-Amino-7-(5-fluoro-3',4'-
dimethoxy-biphenyl-2-y1)-7,8-  Rt=2.11; A
179 dihy dro-6H-pyrido[4,3- /2 = 395
d]pyrimidin-5-one
NI N NH (R)-2-Amino-7-(5-fluoro-3'-
= methyl-biphenyl-2-y1)-7,8- Rt =2.35;
180 | H,N" N O dihydro-6H-pyrido[4,3- m/z = 349 B
H,C O F |[dlpyrimidin-5-one
0
N™Y" "NH (R)-2-Amino-7-(5-fluoro-2'-
H N)I\N/ methyl-biphenyl-2-y1)-7,8- Rt =2.31; B
181 2 O dihydro-6H-pyrido[4,3- m/z = 349
O F d]pyrimidin-5-one
CH,
0
N7y "NH (R)-2-Amino-7-(5-fluoro-4'-
H N)l\N/ methyl-biphenyl-2-y1)-7,8- Rt = 2.36; B
182 2 O dihydro-6H-pyridoj4,3- n/z = 349
O F ldJpyrimidin-5-one
H,C
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H2ZN N | yridin-2-yl)-4-fluoro-phenyl]-4- t = 2.37; 187
B F ethyl-7,8-di hydro-6H z = 394.0 N

W@ 260dojB6B- d] pyri m di n-5-one H3CI _110 CH3 O I\P¢\HU82006/038181
(R) 2Amno [2(2 msthoxy 188 H N~I| N

hazpt=4=yi)=phenyti=—24—mgthyl—R—=2-105"
7,8-j|hydro-g r|d0[4,3- 2—36800 F<\?/~%\‘|NI I
d] pyrimidigp-5 H3C 0
(13- - AMN%N . 6 189 lglenyl'z'-‘iﬂ R B
di et hoxy- pyr aai k) - PR R eo[ 2.11 B[N
-net hyl -7, 8- o0-6H 1 5F H3C 0
yrido[4 3-dlpyrinidin-5-qgne H’%(‘J(‘) 96 WD 2007/041342
PCT/ US2006/ 048 1 CH3 O|N NH
(R) - 2- Am nQ=Ts b2 5- am NOw§- AHNL AW bromo- Rt=1.85
etghoxy- | ) - 4- T | piRhyD)-4 ety 73-db9@o- /2 A
phen) i hyaﬁpyndzp;,’salﬁayﬁmam-sl:one =332.9/334.9
6H- p) @ di n-5- (M-H) H2N [ N oEne H3C'|0
ﬂ N (4 ¥l vunrn 2 1 D1 L1 I

LI LI ) I\, H.b\l \_l'IIUUIUL J.JJ.II LU
yr|d| [2 §368 N F
6H pyri d Nd)'yrl m d| na g]n_z%,!l) ANH
(R)s" _ nmgmﬁrm n-%-yl)-4- B
t= Nhydro 6H-pyrido[4,3-
fl uor @p@ihidiz-5ene397 NI F
yri dd ne H3C.0~N O CH3 CH30

(R)-2-Amino-7-[5-(6-methoxy-

186 pyrazin-2-yl)-thiazol-4-yl1]-4- Rt=1.,72; B
methyl-7,8-dihydro-6H- m/z = 370.0
pyrido[4,3-d]pyrimidin-5-one

- |(R)-2-Amino-7-[2-(6-ethoxy-

187 pyridin-2-y1)-4-fluoro-phenyl]-4- Rt=2.37; B
methyl-7,8-dihydro-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
dlpyrimidin-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
pyrido[4,3-d]pyrimidin-5-one
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N (R)-2- Am no-7-[ 2- (4- et hoxy-

m di n-2-yl)-4-fluoro-phenyl]- R 2.13; B 193 H2N N |
wQ@ri07/03186F - net hyl - 7, 8-di hydro-6H z = 395 N PCT/US2006/038181

yrido[ 4, 3-d] pyrimdin-5-one Ol_11CH3 CH3 0 N H2 N I

*”NH—(R)-—2—AI°@;|_[‘IQ)714 (6=nethoxy 1542
yrazi n- 2-yl thyl- Rt =1.94 B |N
7, 8-|di hydrio - TrAmine-735 @-a@nir-6-
it o e g iyt =308,
(#9 -|12- Ani no- 7 qugll-4-pgtyy ydro- z=
et haxy-pyrinj %gy’fljblﬂ dlpyrignigigyS- g (M|
-met|hyl - 7, 8" 381 °/ N
pyrijdo[ 4, 3-dfpyrim di n-5{one H3C, TOCH3 O N L NH
N{(R-2-Am ro- 7-[2-(5-am no-6 196
et ho uoro- Rt = 1.84; B| 196 N
phen By-DAmMbT-(&d®2-1  HENr N,
6Pt py i pyBdindral-pheny)HEibydre- WD 356
2007 FemyidolEdloyinmiin-frongy HZN' N
(R) - -6 197 N
et hoxy- pybl-4-t = 1. 76 B+ 11N
et hy 392 1 H
yrid (R?-z-Ammo 7-[2-(2,4-
dimethoxy-pyrimidin-5-yI)-4- Rt=1.95
192 fluoro-phenyl}-7,8-dihydro-6H- im/z =397
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-[2-(4-ethoxy-
pyrimidin-2-y1)-4-fluoro-phenyl]- Rt = 2.13;
193 A-methyl-7,8-dihydro-6H- m/z = 395
pyrido[4,3-d]pyrimidin-5-one
N NH
s | (R)-2-Amino-7-[2-(6-methoxy-
HN" N pyrazin-2-yl)-phenyl]-4-methyl- [Rt=1.94
194 N 7,8-dihydro-6H-pyrido{4,3- m/z = 363.0
IK(N d]pyrimidin-5-one
H,c©
CH, O
N~ NH
N JI\N/ (R)-2-Amino.-7-.[4.-ﬂuoro-2-(4-
195 2 N methoxy-pyr1m_1d1n—2-yl)-phenyl]- Rt =_2.00;
E(l F 4-methy1-7,8-d1h.yd'ro.-6H- m/z =381
N pyrido{4,3-d]pyrimidin-5-one
hc™®
CH, O
N7 NH
H,N IN/ » (R)-2-Amino-7-[2-(5-amino-6~
ethoxy-pyrazin-2-yl)-4-fluoro- Rt = 1.84;
196 NS F bhenyl]-4-methyl-7,8-dihydro-  fm/z=410.1
HZNJYN 6H-pyrido[4,3-d]pyrimidin-5-one
o .
CH,
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ro CH3 H3C O N\ NH (R-2-Am no-4-ethyl-7-[2-(6- 198
HZN N et hoxy-pyridin-2-yl)-phenyl]- t = 2.24; B \

wQ 2@7@itsydr o- 6H pyrido[4,3- /z = 376.1 N PCT/US2006/038181
d] pyri mdin-5-one H3C.0 H3C O N NH O HZN N\

et noxy= pylameloc yl)-plll:Iyl_]- Rt——203—BN—

7, 8-di hydr oy yrido[4,3- z =377.1 ,_N

d]pyrlmd|n)\5 on o ﬁ u{}lz _,‘%__NN\
et hoky- py¥azi'n-2-Y1)J]- phen OE), -.g.-)'fl)-plh i%f_BRN:176

eohy| - 7, 8- di hydNS-BF+ pyr i |ghyhy S-tigdror e M/z=3921| B
d] pyti m di nﬁzﬁ)\o]ﬂ'é HZN - I—Bgnaom b3 1oy Ehilin-Slidne
(R -2-Am no-4-&t hyl -7-[2-|(2 201
met hpxy-thi azeh; 4-yl ) -phenyl |- Rt = 2.24; A} H2N N |
7, 8- i hydrige6H pyrirdo[ 4, 3- z = 382.0 O-N [ 1|
dlpyrimdin-%-a9gpe H3C s |CH3 0O N NH
(R) - 2- Ami nd} 731 2 5- chl or|@)4-Amino-4-ethyl-7-[2-(6-
8{990 KY- PYIN ) - 4- maBcXyplyrdlintd-P)-phenyl]- Rt =2.24; B
f1°Uor o- phenyl ] yl - 77,8-dihRird-bHCpyDid4 B- m/z=376.1
[ dlpyimidimPdien-5-one € N O |N
nmet hoxy
8-ill 203 HZN Nrt =]1.87 BlO
- mz = 349.1 H3C
(R)-2-Amino-4-ethyl-7-[2-(6-
methoxy-pyrazin-2-yl)-phenyl]- [Rt=2.03; B
7,8-dihydro-6H-pyrido[4,3- m/z=377.1
d]pyrimidin-5-one
Hac’o
H,C o
o (R)-2-Amino-7-[2-(5-amino-6-
200 H,N" N methoxy-pyrazin-2-yl)-phenyl]-4- [Rt = 1.76; B
N ethyl-7,8-dihydro-6H-pyrido[4,3- m/z=392.2
| A
N )YN d}pyrimidin-5-one
Hac,o
H,C °
N7 NH (R)-2-Amino-4-ethyl-7-[2-(2-
201 P methoxy-thiazol-4-yl)-phenyl]- [Rt=2.24; A
HN™ °N 7,8-dihydro-6H-pyridof4,3- m/z = 382.0
d]pyrimidin-5-one
(R)-2-Amino-7-[2-(5-chloro-4-
methoxy-pyrimidin-2-yl)-4-
202 fluoro-phenylj-4-methyl-7,8- B
dihydro-6H-pyrido[4,3-
d]pyrimidin-5-one
(R)-2-Amino-7-[2-(6-methoxy-
pyrazin-2-yl)-phenyl]-7,8- _
203 dihydro-6H-pyrido[4,3- " 1.87 B
.o z=1349.1
dipyrimidin-5-one
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N -98 WD 2007/ 041362 PCT/ US2006/ 038181 CH30O NH
(R -2-Am no-7-[2-(5-fluoro-4 204 HN N

W@ Rmwayr3pyri m di n- 2-yl ) - phenyl ]- t=1.971 B 2PC/NS2006/038181
-met hyl -7, 8-di hydro 6H z 381.2 H3C

—y+tdot4,3 d](‘H-IV'd rdim=5-gme —F=NCH3 0N\
(R -R- Am no- " 5-am nc-6 At 1735 205 H2N N
. -Amino
;E§X¥7pl-)ébrd%9l/ 1) p?ﬁ/ﬂ i r1m1 m— -y‘Il)Pphenylf:R‘l\|= 1.971 B
yrido[4 3 . -5-C )%g 'gl_ . m/z =381.2
(R -p- AM mS- 7 24(6- rrethc

yridin-2- VL\Fnhpan-? 8- f— 1.83 R

3481H3CON0

dﬂ oN‘[bl-(S -amino-6-
LaQr 0- 2m«€tﬁbxy—byri3m12 }Z)th&@ﬁ 42 111{1/%—38 7.1 B
- idethsll-y 8-diflydrobH- = (M)
ide[4,2-0]pMimidin-5-one
-5-one U0 H NN NH

(R38Aminoy-[2¢(6-methoxy-
f@hyn)ph 7,8 Rt 3
%b}?glc‘g;—l-pynfiﬁgg- HC. 0m/ztl=1-3|§48.q N B

H (R) - 2~ Ami.6o-v | uor

et hoky- t hiphdn-J- yI) - phe ’F]m TP°% 2 064 B | 209 H2N N
| -nethyl-7,8- ydro- 6H| z 385.0
CH, O
NI = NH
HZNJ\N/ (R)-2-Amino-7-[4-fluoro-2-(4- g _ ¢ 79

207 N pyrrolidin-1-yl-pyrimidin-2-y1)- in: m/z = A

[ F phenyl]-4-methyl-7,8-dihydro- 420’

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

(R)-2-Amino-7-[2-(5-amino-6-

208 methoxy-pyridin-2-yl)-4-fluoro- Elt;i??g 1niun; B
phenyl]-7,8-dihydro-6H- (M-+H) )
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
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-(2-bromo-4-

NZ NH fluoro-phenyl)-4-ethyl-7,8- Rt=2.05
210 S I dihydro-6F-pyrido[4,3- miz=367.0 | A
2

dipyrimidin-5-one
Br F
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H3C S O F yrido[4, 3-d] pyrimdin-5-one H3C O
(R) -2-Am no-7-(2-brorm-4- 210 N NH

wo bwanephenyl ) - 4- et hyI - It = 2.05 A H N BCMUS2006/038181
di hydr o- 6H pyri do[ 4, 3- m36702d]pyr|md|n50ne Br

F-99 WO 20.7/941362 PCT/ JS20067 038181 H3C O N XN
(R) - 2- Ami no- A:: | -7-[4-fluoro 211 HZN N
- (6- fret hoxgt YT 118 n- 2- Y1) (R)BtAriin4-3B174-foro-
phenyl ] - &N 6H  zpF6-B8Hoxd-pyridin-2-y1)- Rt =2.33;
yrido[ 4, 3-d] p| AT N 5- 0plenyl HBEHIEY dr36E-O NH llm/z = 394.1 B
(R) - 2- Ani no- 4lesmhy! - 7- [ 4- piridoi8-dpyamidgiN-dve
( 6- met hoxy- pﬁ azi n- 2- yI)- t =2.11; NF
henyll]-7 8- dfs ydro-6H z 395.1 BN
yri dof 4, 376 pybl m di n-5-ope H3C-00 CH3 O N [ NH H2
N" N (R)- -7-(5-flyoro-2',3 213
di mef hoxy- dij | - 2-yl) - R)-2tAmin@4-@ayl-7-[Bfludro-
etyl - 7, Ndi @ Z :24@1get110xnpyrazm-2-yl) Rt=2.11; B
yri do[ 4, 3- d] pyThm i tr 5- oy Efid-G1- 0 N M #8909 1N
(R) - 2- Ami no- Xbﬂ‘ (5 ani no%‘d?[ﬂ dfgyiimidings- one
etho uoro- Rt = 1.84; B |N
pllcn = 396-1-HZN J'
yr|d ne ro0
(R)-2-Amino-7-(5-fluoro-2',3-

213 dimethoxy-biphenyl-2-yl)-4- Rt =2.067, B
methyl-7,8-dihydro-6H- m/z=409.1
pyrido[4,3-d]pyrimidin-5-one

| = NH
BN N (R)-2-Amino-7-[2-(5-amino-6-
214 N . ethoxy-pyrazin-2-yl)-4-fluoro-  [Rt=1.84; B
Jl\fN phenyl]-7,8-dihydro-6H- m/z=396.1
HN ) pyrido[4,3-d]pyrimidin-5-one
r
CH,
H,C o
NTX NH (R)-2-Amino-4-ethyl-7-[4-fluoro-
215 P 2-(2-methoxy-thiazol-4-yl)- Rt =2.07;
H,N" "N phenyl]-7,8-dihydro-6H- m/z = 400.0 B
0—¢' F pyrido[4,3-d]pyrimidin-5-one
H,C s ‘
CH, O
NNy NH
H2N/|\N/ (R)-2-Amino-7-[2-(6-ethoxy-
216 NN . pyrazin-2-yl)-4-fluoro-phenyl]-4- Rt =1.92; B
LN methyl-7,8-dihydro-6H- m/z =395.1
) pyrido[4,3-d]pyrimidin-5-one
r
CH,
H,C o
N7y NH
" NJ'\N/ (R)-2-Amino-7-[2-(6-ethoxy-
217 2 N pyrazin-2-yl)-4-fluoro-phenyl]-4- [Rt=2.00; B
L] F ethyl-7,8-dihydro-6H-pyrido[4,3- im/z = 409.1
7 d]pyrimidin-5-one
o)
C
CH,
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CH3 H3C 0 N NH (R)-2-Anm no- 4- ethyl 7-[4-fluoro- 215

"I, " -(2-nmethoxy-thiazol - 4y|) = 2.07 HN I
WbeWVO]413328 di hydro-6H z = 400.0 B O_(, N F PCT/US2006/038181

yrido[ 4, 3-d] pyrimdin-5-one HBCs CH3 O N NH HZN I N

(R -2- Ami no- 7- p2- (6- et hoxy 216 N1

yrazin-2-vyl fNyuor o- phepyl]1-4- t = 1.92; / [N F

met hyl - 7,.¢ GH Z R)3%mido-B[2-@ ethBxy-

y%‘s o[ 4, 3% n 5-0 ﬁazu@:lﬁ) Jdé@r@pheﬁifl]' Nt =hiz B~ N

(R)- 2- Ami no- 7% (6- €t hoxy8-dhydo-6H-pyrido[4,3- m/z = 381.0

pyrazin-2-yl) f | uor o- philpytinhidid-5-oRt = 2. 00; [N F

et hyll-7, 8- di hy ro-6H pyrigdo[4,3- mlz = 409.1|B ~

d] pyni mi di n-5%ne 10 CH3 100 WD 2007/ 041362

PCT/U82006/G$8'81 ON- NH | HZN N

(R - 2- Ami ng ( 6- et hox -(R1-8-Anpirfe-4-methyl-5-oxo-

y2Bzi| n- 2 vl A Q[ O- pheﬁ [78-tetyabydeo-pyridofd.3-B Rt =2.03;

7, 8- i hydF o-6H pylJ dof 4, 3¢Ipyriaidingyg- fluoro-  jm/z=298

d] pyfi m di n-5- qere ~10F CHPERE™E N N NH - ((R|219

576 tet A Hor4—3—R—=2-03;

d]pyr' n2-i ) 4--5-net hyl fl uoro{- 5-oxot

Iz = (R)-2-Amino-7-{2-(6-ethoxy-

220 pyrazin-2-yl)-phenyl]-4-methyl- [Rt=2.07

7,8-dihydro-6H-pyrido[4,3- m/z=377.1
) d]pyrimidin-5-one
CH,
(R)-2-Amino-7-[2-(4-methoxy-5-

291 methyl-pyrimidin-2-y1)-phenyl]-4-Rt = 1.553
methyl-7,8-dihydro-6H- m/z=377.1
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-[4-fluoro-2-(5-
o0x0-4,5-dihydro-[1,3,4]oxadiazol-},, .

222 H,N" °N 2-yl)-phenyl]-4-methyl-7,8- Elt/_i 37527’

0] F dihydro-6H-pyrido[4,3- z
o= | d]pyrimiCldin-5-one
N—-N
H
CH, O
N™™ NH (R)-2-Amino-7-[4-fluoro-2-(5-
293 H NJI\N/ methoxy-[1,3,4]oxadiazol-2-yl)- [Rt=2.22;
2 phenyl]-4-methyl-7,8-dihydro-  im/z=371
o ~<\Ol F 6H-pyrido[4,3-d]pyrimidin-5-one
H,C  N-N
o)
)N,\ YT NH (S)-2-Amino-7-[5-(6-methoxy-
% "¢, N pyrazin-2-yl)-thiazol-4-y1]-7,8- |Rt=1.72

224 HoN g . Y ldihydro-6H-pyrido[4,3- m/z=356.1

H,C” \[ X 8 djpyrimidin-5-one
~
N
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HZN N A enzonitrile CH3
(R)-2- Am no-7-[ 2- (6- et hox
wQ e@ziosgz2 yl ) - phenyl ] - 4- e
7, 8-di hydr o- 6H-pyr|do[4 3-

in) MM

ON NHHZNIJIIN

y- 220 N

thyl- It 2.07 B /PqI/US2006/038181
z = 377.1 d] pyrimdin-5-one

T CH3G f—HNHAR=—2=Amno=7-{2=(#=methoxy- 5 22%
H2N 111, N [ -pyrimdin-2-yl)-phenyl]-4- = 1.553
B CO'TN etpnyl NI‘V 8- di hy|(R)a-Aiko-Z[4=f1u8rd2-(2-
yiis Aol 4, 3Nl PR dig- 5- OpethoxyiBGzN-SSHRPhOyRHNIL = 1834 |
(R - 2- Am no- 7- r o- 2methyli7|8tdihydpSH-PN N m/z=386.0
oxo- 4, 5- di hydg 2 ]:ox fdef4.31dIpyrirpidin-5-one
-yl ) {phéh§l] - thyI 8t 1.72; A OF
'ihyiro-ﬁﬁ;pyriuul4 3— 357 0==<1
d] pyri m ~di one N-N CH30 N NH
(R) - 2- Am M | uor o- 2yy5 zl.\gg\kmmw-
net hoxy-&;l\ oadiazol - &Jy.)pyraiur B2 uddo- Z fP-1.91 B
pHény| HM- di hy aneayl]-zzah}a7,2-dlh9drs-\6H4 oFz=424.1
6H pyr i ‘46§40 beli npidon-digGninM-on® N NH'
(S)-2-Amn (6- et hoxy 224 HZNAN N
'|n2v2f“) ' yl]-7.8- R =1.72 B
Z =356.1 H3C 0, NS
(R)-2-Amino-7-{4-methoxy-2-(6-
methoxy-pyrazin-2-yl)-phenyl]-4- [Rt = 1.98; B
methyl-7,8-dihydro-6H- m/z=393.1
pyrido[4,3-d]pyrimidin-5-one
(0]
HN 2\ (R)-2-Amino-7-(2-bromo- _
228 o I bhenyl)-7,8-dihydro-6H- o 91'74’
N™ "NH, pyrido[4,3-d]pyrimidin-5-one )
Br
0]
Nl \ NH (R)-2-Amino-7-[2-(5-amino-6-
229 H N)\N/ methoxy-pyrazin-2-yl)-phenyl]- [Rt=1.65, B
P 7,8-dihydro-6H-pyrido[4,3- m/z = 364.0
H,C” I x d]pyrimidin-5-one
o
H,N" N
CH, O
N"XY" NH (R)-2-Amino-7-[2-(2-ethoxy-
230 H NJI\N/ thiazol-4-yl)-phenyl]-4-methyl- [Rt=2.63, B
2 ~ \ 7,8-dihydro-6H-pyrido[4,3- m/z =383
HC\ d]pyrimidin-5-one
o~
S |
CH, O
N7~ NH (R)-2-Amino-7-[2-(2-ethoxy-
231 H N)I\N/ thiazol-4-yl)-4-fluoro-phenyl]-4- [Rt=2.87, B
A.C methyl-7,8-dihydro-6H- m/z = 400
RS ‘</N ) £ [pyrido[4,3-d]pyrimidin-5-one
S
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yrldo[4 3- d]pyrlmdln 5- one H3CO~N H3C O NNH

)= 2="AIT TTO- d‘,Fl & (5-amnop6 226 HN™ N
et hoxy-pyrazin- -yl )-4-flpuoro--t=1.91 B
phenyl ] - 4- %% di hyd(%?@hhmqﬂ-ﬁi(ﬂ-ﬁléthdxy- C-OCN F
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ethyl-78d|hy -6H nm303.1 H3C 0" 3
yridaof 4, 3- GJ@MI‘IOmGIn 5-ope N O H NN
(R) - 2- Am no- -brono- =228 | A
ph_en)I )-7, %b 6H  3R3- 2% nfifo-7-[sNeMeRoxy-
y o[ 4,35 @ 5-0 iay}azsz Q)-thbzo] 4Ni4-  Rt=1.72, B
(%3 2- At no- 7- [ 2- (5§ ali nojnBthyl;78-dihydro-6H- m/z = 370.0
et hoxy- pyRarz ) “phenpyrdo[43-dpylim@H;5-@29 H2N o N
7,8d|hydro6 ido[4,3t /z = 364.0 B H3C| NZ
d]DVI’Iden50 H2 NN CH3 0O N.NH
(R -2-Amino-7-[¢ 2ethoxy-
hi azgl - 4- yI§-<ph ]-4-ne I{ByzlAmﬁlo-- -C5 0__ 230 H2N N
7, 8-di hydrol 6 [ 4, 3 yrmé_ o Mt 7,
dFyni m Ehgn' g' 0 of d1hydr0 6H-pyrido[4,3- m/z=378.1 B

M d]pyrimidin-5-one
(R)-2-Amino-7-[2-(5-amino-6-

235 ethyl-pyrazin-2-yl)-phenyl]-4- Rt =1.68; B
methyl-7,8-dihydro-6H- m/z =376
pyrido[4,3-d]pyrimidin-5-one
(R)-I?-Amilﬁo-7-1()2;1brom}?-;1j7 . Rt =1.95
methoxy-phenyl)-4-methyl-7,8- s

236 HZNJI\N/ dihydr03-16II)—I-p}}lrido[4,3- ¢ r3n6121,0m/z— A

CH. [d]pyrimidin-5-one ’
Br o
CH, O
N7 NH (R)-2-Amino-7-[4-methoxy-2-(6- |, _
237 H N/lN/ methoxy-pyr%din—Z-yl)-phenyl]-4- §1t1n ?n}z5= B
2 0. N CH. . methyl-7,8-dihydro-6H- 392’1
H,C” ] > 0" % |pyrido[4,3-d]pyrimidin-5-one )
&
CH, O
N™y" “NH (R)-2-Amino-7-[2-(5-amino-6- _
238 HZNJI\N/ ethoxy-pyrazin—Z-yl)-4-methoxy- Elﬁn Iln;729= B
H,C._O._N .CH, phenyl].-4-methy1-7,§-d'1h.ydro- 422.’1
I = 0 6H-pyridof4,3-d]pyrimidin-5-one
H,NT N7
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-4-yl)-4-fluoro-phenyl]-4- Rt
we@ehwylo4368- di hydr o- 6H z

~3C- N F

2.87, B
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(R)-2- Ami no-7-[ 2- (5- amno-67' 234 H2N~N L (mM) A
&gy - pyr aziStugtugg ) - phenyl ] - 7, 8- Nawme, 72, B H N 1>10B <
di hydro- 6H pyrido[ 4,3- z=378.1 3 d]pyrinidin-5-one | 1
nno-/7-12-(5-amno-qg 235
(BRr2Aylino-742-(3-amifle-68;| B
IBTOXBEziY-2-y])-4- Rt =1.69
raethopgpphenyllcd-pgethyl-7,8- /7 = 408.1 B
' %l‘yﬂﬁgﬁpféﬂio[‘b%
et hoxXy- pheqyt w4- met hyl - 7, M mz = A| 2N N
dihygro-6Hgay g dof 4, 3=—365-0Br— O3
d] pyrji m dlN (R)-2-Amino-7-[4-methoxy-2-(2~
241 HN )L P methoxy-thiazol-4-yl)-phenyl]-4- Rt =2.14
2 methyl-7,8-dihydro-6H- m/z=398.1
.G pyrido[4,3-d]pyrimidin-5-one
3
N7 NH (R)-2-Amino-7-[2-(2-ethoxy-
042 HN /”\N/ thiazol-4-yI)-4-methoxy-phenyl]- Rt =2.31 A
2 4-methyl-7,8-dihydro-6H- m/z=412.0
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-[2-(6-methoxy-5-

243 methylamino-pyrazin-2-yl)- Rt=1.40 B
phenyl]-4-methyl-7,8-dihydro- [m/z=392.1
6H-pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-[4-fluoro-2-(6-
methoxy-5-methylamino-pyrazin- Rt =1.49

244 2-yl)-phenyl]-4-methyl-7,8- /7 = '410 1 B
dihydro-6H-pyrido[4,3- )
d]pyrimiOdin-5-one
(R)-2-Amino-7-[5-methoxy-2-(6-

245 methoxy-pyrazin-2-yl)-phenyl]-4-Rt = 1.78 B

o. N methyl-7,8-dihy@ro-6H- m/z = 393
H,C” \[ X pyrido[4,3-d]pyrimidin-5-one
N/
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pyrido[ 4, 3- d] pyrlmdln 5-one CH30 N NH
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4§ do[ 4, 3-d n- 5- apyezin2S§)@HBod-phenyl]-4- | = -
2 L4, 3,8 " F 7 methyl-7,8-dihydro-6 - m/z = 424.1
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-(5-bromo-2-

249 methoxy-pyridin-4-yl)-4-methyl- Rt =1.76
7,8-dihydro-6H-pyrido[4,3- m/z =364
d]pyrimidin-5-one
(R)-2-Amino-7-(6,6"-dimethoxy-

250 [2,3"Tbipyridinyl-4'-yD)-4-methyl- Rt=1.98
7,8-dihydro-6H-pyrido[4,3- m/z =393
d]pyrimidin-5-one
(R)-2-Amino-7-[5-methoxy-2-(6-

: methoxy-pyridin-2-yl)-phenyl]-4- Rt = 1.95

251 HoN N CH, methyl-7,8-dihydro-6H- m/z =392

H,C” I x> pyrido[4,3-d]pyrimidin-5-one
Z
(0]
NI " °NH (R)-2-Amino-7-[5-methoxy-2-(6-
252 H NJ\N/ O. CH methoxy-pyridin-2-yl)-phenyl]- [Rt=1.94
2 o. N 8 17,8-dihydro-6H-pyrido[4,3- m/z =378
H,C” | = d]pyrimidin-5-one
Z
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ARAA-Aing-734-8hoxki3 C5-
ethoxy-pyridin-2-yl)-phenyl]-4- Rt=2.29
methyl-7,8-dihydro-6H- m/z=406.1 B
pyrido[4,3-d]pyrimidin-5-one
(R)-2-Amino-7-[4-ethoxy-2-(6-
methoxy-pyrazin-2-yl)-phenyl]-4-Rt=2.13
nethyl-7,8-dihydro-6H- m/z=407.1 | B
pyrido[4,3-d]pyrimidin-5-one
CH, O Chiral
Nl Ny CNH (R)-2-amino-7-(2-
H N)\N/ (cyclopentyloxy)-4- Rt=2.1
257 2 fluorophenyl)-4-methyl-7,8- mt/ g B
0 F dihydropyrido[4,3-d]pyrimidin- [~%= 357
é 5(6H)-one
CH, O Chiral
N NH
/Ik _ (R)-2-amino-7-(2-
258 HN™ °N (cyclopentyloxy)phenyl)-4- Rt =2.03
o methyl-7,8-dihydropyrido[4,3- fu/z =339 B
é d]pyrimidin-5(6H)-one
CH, © Chiral
)NI\ YT NH (R)-2-amino-7-(4-fluoro-2-
259 H,N NZ isopropoxyphenyl)-4-methyl- [Rt=1.87 B
7,8-dihydropyrido[4,3- m/z=331
)0\ F d]pyrimidin-5(6H)-one
H,C” “CH
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263

Chiral

CH,

(R)-2-amino-7-((R)-2-(6-
methoxypyrazin-2-yl)-4-
methylphenyl)-4-methyl-7,8-
dihydropyrido[4,3-d]pyrimidin-
5(6H)-one

Rt=2.11
m/z =377.2

264

Chiral

(R)-2-amino-7-(2-((R)-5-
amino-6-(2,2,2-
trifluoroethoxy)pyrazin-2-yl)-4-
fluorophenyl)-4-methyl-7,8-
dihydropyrido[4,3-d]pyrimidin-
5(6H)-one

Rt=1.79
m/z = 463.9

265

(R)-2-amino-7-((R)-5-fluoro-2-
(2-methoxythiazol-4- -
yl)phenyl)-4-methyl-7,8-

-dihydropyrido[4,3-d]pyrimidin-

5(6H)-one

Rt=2.18
m/z = 386.1

266

Chiral

(R)-2-amino-7-((R)-2-(5-

5-fluorophenyl)-4-methyl-7,8-
dihydropyrido[4,3-d]pyrimidin-
5(6H)-one

amino-6-methoxypyrazin-2-yl)-

Rt=1.73
m/z = 396.1
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di hydr opy i daf 4l pyri migjcperylsxy3s7 5(6H)- one CH3
026ghilr al”" N NH ( R)- 2] ani nO-fIZorthen?lﬁ%SH-?N N [Rt=24min
(cycliopent yl oxyQ phenyl ) - 4-diHtiropyridof@3-dpyrienidin- m/z = 343
met hyl - 7, 8-di h& opyr i do[ 4(@4)-amz=339 6
d] pyr|i m di n-5( -one CH3 O Chiral NH
(R)-2-am no-7-¢04-TT uehRr 2

(R)-2-amino-7-(2-((R)-5-
amino-6-(2,2,2-

270 trifluoroethoxy)pyrazin-2- Rt=1.68
yl)phenyl)-7,8- m/z=431.9
dihydropyrido[4,3-d]pyrimidin-
5(6H)-one

CH, O Chiral .
(R)-2-amino-7-(2-((R)-5-
)Nl\ YT N amino-6-(2,2,2-
271 H,NF N7 trifluoroethoxy)pyrazin-2- Rt=1.67
F X _ON yl)phenyl)-4-methyl-7,8- m/z = 445.9
F I S dihydropyrido[4, 3-d]pyrimidin-
H,NT N7 5(6H)-one
1 chiral | R)-2-amino-7-(2-((R)-5-
NN "NH amino-6-(2,2,2-
272 HgNg\N/ trifluoroethoxy)pyrazin-2-yl)-4- Rt = 1.79
"L _oN fluorophenyl)-7,8- m/z = 449.9
F I ) F dihydropyrido[4, 3-d]pyrimidin-
H,NT N 5(6H)-one
CH; O Chiral
N’l NH . .
HZNJ\\N Osch, (R)-2-amino-7-((S)-2-(5-amino-
6-methoxypyrazin-2-yl)-4-

273 N F fIuoro—5-rr)1[st)|,1oxyphe¥u)/l)-4- Rt,=14725

HZNJ\fN methyl-7,8-dihydropyrido[4,3- |7 4261
I_|3C,o djpyrimidin-5(6H)-one .
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| 7,8-di hydropyrido[4,3- mz =331 o F
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NZ NH (R)-2-amino-7-(('S)-2-(5-am|no-
" NJ\\ . | Osgy §-methoxypyra21n-2-y|)-4-
277 2 ° isopropoxy-5-methoxyphenyl)- Rt=1.87, B
N )0\ 4-methyl-7,8- - /74662
H N)\(N H,c” “CH, dihydropyrido[4,3-d]pyrimidin-
0 5(6H)-one
H,C”
CH; O Chiral
YU . (R)-2-amino-7-((S)-4-
HNN" N CH, |soi)i:opoxy-5-(ne;hol>)(y;12-(6i) e 10
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s 3 dihydropyrido[4,3-d]pyrimidin-
He© 5(6H)-one
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Chir:

5(6H)}-one £ G Chiral ~NH [R)-pRnird-7agitnand4,62-| HaNN

| lopentiyTox Rt 2. 4dimethoxyphenyl)-4-methyl- [Rt=1.90
{5y pH le\y/ Osch, 7,8-dihydropyrido[4,3- miz=3951| 2
Br o d]pyrimidin-5(6H)-one
T 9 onE | R)-2-amino-7-(R)-4,5-
N? H
@ o dimethoxy-2-(2- Ri=1.960
284 HNT N “CH, methoxythiazol-4-yl)phenyl)-4- miz=d281| B
HC N 0 methyl-7,8-dihydropyrido[4, 3- :
o~ | &h, d]pyrimidin-5(6H)-one
CH, O Chiral
NP \H (R)-2-amino-7-((R)-2-(5-
S | Ouey amino-6-ethoxypyrazin-2-yl)- |0, _ 4s
285 A s 4 5-dimethoxyphenyl)-4- p—asa1| A
HaCVOIN\ 0 methyl-7,8-dihydropyrido[4,3- '
N N CH, d]pyrimidin-5(6H)-one
& ™ (R)-2-amino-7-(2-bromo-4-
286 )N\: T ethoxyphenyl)-4-methyl-7,8-  [Rt=2.13 A
HN" "N dihydropyrido[4,3-d]pyrimidin- m/z=377.0
Br 0" CH, 5(6H)-one
CH, O Chiral
(R)-2-amino-7-{(S)-4-fluoro-2-
(6-hydroxypyridin-2-yl)phenyl)-|,,. _

287 4-methyl-7,8- Rl B
dihydropyrido[4,3-d]pyrimidin- )
5(6H)-one

Chiral
(R)-2-amino-7-((R)-4-fluoro-2-
(6-hydroxypyrazin-2- Ri=135
288 yl)phenyl)-4-methyl-7,8- /7= 367.1 B

dihydropyrido[4,3-d]pyrimidin-
5(6H)-one
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269 | uorophenyl)-7,8- B F

di hydropyrido[ 4, 3-d]pyrimdin- z = 343 5(6H)-one O
w@koorak13bet NH (R) - 2-am no-7-(2-((R)-5- am no- 6- PFQI/BSRH6/038181

270 F2NF N rifl uoroet hoxy)pyrazin-2- t= 1.68 ~ON

) phenyT)~7,8-"2"= 4319 A
di hygr opyr i"%r 4, 3-d] pyri mg%t_g_ammgw_ brdnfdH) sorfe CH3 0
hdxypHan-4-meinior, §- k22,2 2-

irdal (RY-

CE]’%9I 2 THNHRT ?‘u/ocrbetdlhyu;o)nvrjdbplzai-d]pﬂimidin;mbzﬁioB A
_O N{I') phenyl ) b1yds; 7, @6H)one 445.9 F
di hydropyrido[4, 3-d] pyrimidin- H2N N 5(6H) -one O
Chiral (R)- no-7-(2-((R)-5- N NH am no-6-|(2,2,2 |
272 H2NFN g et hoxy) fRI-2amimoZ~(R)M4-frord-2-51. 79 A |y
N | ucrophe/QyI P = 449-h@drokytHiazol-4-yl)phenyl)- Rt =
dPydr ol i &O[ ri mdnethWrNg-N 5 6I—!)ionenllzdl;%79 A
Chirgl H N/ ) - Adihyaiopyidpl4Byyripnidis-|am no-
273 3 - net Ht%(gy azi n- 2- yI&H-9e3 N
| uor a- 5- net hoxyphenyl )-4- [Rt=1.75 B H2NN_net/hyl - 7,
8-di hydropyrido[4, 3- m z=426.1 H3c'O

d] pYsibgitls progyder deserabed-in Gigample2ld) Zéred 8@Apounds in Tables 1-5

Weljg%‘lr{)\g_é ﬁ(?n Qaﬁ\!g%‘%éyhl%ﬁy%gggﬁé %{_@“% gjgss than 25 pM. Some of the

conRIuRaX iad-a GCRS NI ABUNT0 YL 06 274 N F
2-yl)phenyl)-4-methyl -7,8- nlz=41 1B N
di hyd rido[ 4, 3-d rim di n- ‘
' hydropyri dof Ipy EXAMPLE 10

HSP90 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
(ICs values) of HSP90 inhibitors. Purified His-tagged N-terminal ATP binding domain
(amino acid residues 9-236) of HSP90o (HSP90o GenelD: 3320; thNA 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
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: ICsp values can also be determined using published methods in the following

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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5(6H)-one H3. CH3 0 Chiral N | NH

(R -2-am no-7-(4-fluoro-5 H N~-N 0" CH3
woreaohoxyge2- ((S) - 6- Rt =2.30 275 F PCT/US2006/038181

met hoxypyri di n-2-yl)phenyl)-4- z=410.1 B N "

rreéhyl cﬁgmg)? CR1 J?egﬁ%p%r %Z‘BOL}V) 3"Devh%}gmen . nﬂL?o(rgs'_%ﬁc%r})%larization

assaly @rtﬁe ¥l RaAtaf chdpBiond - HIRYOIGF Bionlol Screen 9(5): 375-81; and
mat oxy- 2-(2- met hoxyt hiazol - H2ZN N/ CH, t=2. 25 276 N

3y|) phepy! v - é ﬁﬁﬁ QYEI’ (2094). Z'ﬁ“ti'tﬁe-%esglve&@l@ofesceﬁce resonance
d| hydropyrldof dlpyrimdin 5(6H-one CH3 0 Chiral

enerfyy Mieh{fe2)-baded HT@casiay( qng)a Rrfpse plasmen regonanse-kesed inding assay for

heatl ge{]? @g@@@u}@% ﬁ?é 6%‘34\11%971@ 31Q5 34457,77
preé@[rqf énlaqdﬁlyﬂl gl;ﬁenlnm%c;@% bpenillgstragedqud dgscribed,
it wﬂ?’ﬁer aﬁJ réxld}.’@'c'l thﬁR)an%u@ Bi'ldﬁ% ess Cah(b%)mé’de thbr®nNvidhdt departing from the

I sop poxy 5- met hoxy- 2

spiritend socopp i Heiinvéhiiph,) phenyl) t=2.19 B 278 NH CcH
-methyl-7,8- mz=45 1.1 3 3

di hydropyri do[ 4, 3-d] pyrim din- H3c' O 5(6H)-one CH3 O
DOO@meanINd NH (R) - 2- am no- 7- ( 4- |sopropoxy H2N j, N
t hoxy-2-((S)-6- Rt =2, 37
Therf@ﬂ%wwbh‘éﬁtwniwmrsmIt9 ingthe ﬁ?f‘flfwéoﬁ' B N H cCH
met hyl -7, 8-di hydropyrido[4,3 3 3 d
il-B(Bed)akoff J, Bagz)iltell lgyPame- urrieta G, et ]aP¥ OIOgS ﬂormo e-'r_gfractory breast

cancer remains sensitive to the antitumor activity of heat shock protem 90 inhibitors.
Clin Cancer Res, 9, 4961-71.

2. Smith V, Hobbs S, Court W, et al (2002) ErbB2 overexpression in an ovatian cancer
cell line confers sensitivity to the HSP90 inhibitor geldanamycin. Anticancer Res,
22, 1993-9,

3. Solit D B, Zheng F F, Drobnjak M, et al (2002) 17-Allylamino-17-
demethoxygeldanamycin induces the degradation of androgen receptor and HER-
2/neu and inhibits the growth of prostate cancer xenografts. Clin Cancer Res, 8, 986-
93.

4. Blagosklonny M V, Fojo T, Bhalla K N, et al (2001) The Hsp90 inhibitor
geldanamycin selectively sensitizes Ber-Abl-expressing leukemia cells to cytotoxic
chemotherapy. Leukemia, 15, 1537-43

5. Burger A M, Fiebig H H, Stinson S F, et al (2004) 17- (Allylamino)-17-
demethoxygeldanamycin activity in human melanoma models. Anticancer Drugs,
15, 377-87.

6. Nakatani H, Kobayashi M, Jin T, et al (2005) STI571 (Glivec) inhibits the
interaction between c-KIT and heat shock protein 90 of the gastrointestinal stromal
tumor cell line, GIST-T1. Cancer Sci, 96, 116-9.

7. Fumo G, Akin C, Metcalfe D D, et al (2004) 17-Allylamino-17-
demethoxygeldanamycin (17-AAG) is effective in down-regulating mutated,
constitutively activated KIT protein in human mast cells. Blood, 103, 1078-84.

8. George P, Bali P, Annavarapu S, et al (2005) Combination of the histone
deacetylase inhibitor LBH589 and the hsp90 inhibitor 17-AAG is highly active
against human CML-BC cells and AML cells with activating mutation of FLT-3.
Blood, 105, 1768-76.
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CHO O Chiral NI NH (R-2-amno-7-((R -4 HZN I N ' CH3
I sopropoxy- 5-net hoxy-2-(2- t7-2.36, 280 0--e |

woregohoxshi azol - 4-yl ) phenyl )-4- m z=456.1 A HeCH/B8S2006/038181

msthyl 7, 8-di hydropyrido[4 3 H c CH
dP ng3(;61p) @ X}Oé@ Pdtfent with 17-allylamino-

R g/g cirly i b1to KC41 effective
( ) %ﬁ%ﬁ 1q8enes. W‘j“ﬁt‘r‘% “S‘t éFEf}}’z apeer Res,

hyI 7, 8-di hydropyrido[4,3 3
dbpMéllde@nam DA (B89, Biddmeda B 1d3 eI OfeMaliGI, Meuwissen SG,
( R) G@frﬁé@hn\VR7(ﬁ' anbn 4\/1]5 2 )'I):Atﬂ)sﬁnc@ ofotﬁ'infé't AR @915&‘)55326rﬂ 8F c-met in
Hﬁﬁ%fp afsﬁ‘l?c' rﬁuc?osé{ %@9&&% Fpattho19fosR B R34

[z =
dil hlyiguxﬁpyDu M;[Morangi]l?zyehm i i, ¢4 ©1(2091 6 Hphemsnent ofpaclitaxel-
0 Chmidiated (cR)ot@¢icity molung (c3ader calls By 37-alylamif@ geldaddrhycin: in vitro
di neidhiaxyphaalyisis: AnirEhbyac-Sutd, 72, 37198} dikdddion B8P3

7 8 dl %?/%i%ﬂg% gg Jl’gwg E}ngqf(gﬁ(?ﬁr%'aqloten%rac‘lcivi %If% novel dimeric heat

( R) shgm]é ,prcﬁ@m biter against heaghiand;pegks $eyanoys eell careinoma in vitro
=1. 8L erches, hbt%&;%h. azol - 4-yl ) phenyl ) - 4-

gng:n l\}[tz%g‘?% %ﬂ% 5f HRl.3 Kinase/Hsp90
EEB rc'ox%'p E(n 3 i I'eoﬁllgch rg%:&l{ Ei}ylastoma by geldanamycin.
Cancer Res, 61, 4010-6.

14. Chung YL, Troy H, Banerji U, Jackson LE, Walton MI, Stubbs M, Griffiths JR,
Judson IR, Leach MO, Workman P, Ronen SM. Magnetic resonance spectroscopic
pharmacodynamic markers of the heat shock protein 90 inhibitor 17-allylamino,17-

demethoxygeldanamycin (17AAG) in human colon cancer models. J Natl Cancer
Inst. 2003 Nov 5;95(21):1624-33.

15. Park JW, Yeh MW, Wong MG, Lobo M, Hyun WC, Duh QY, Clark OH. The heat
shock protein 90-binding geldanamycin inhibits cancer cell proliferation, down-
regulates oncoproteins, and inhibits epidermal growth factor-induced invasion in
thyroid cancer cell lines. J Clin Endocrinol Metab. 2003 Jul;88(7):3346-53.

16. Mitsiades CS, Mitsiades NS, McMullan CJ, Poulaki V, Kung AL, Davies FE,
Morgan G, Akiyama M, Shringarpure R, Munshi NC, Richardson PG, Hideshima T,
Chauhan D, Gu X, Bailey C, Joseph M, Libermann TA, Rosen NS, Anderson KC.
Antimyeloma activity of heat shock proteln—90 inhibition. Blood 2006 Feb
1;107(3):1092-100.

17. Isaacs JS, Jung YJ, Mimnaugh EG, Martinez A, Cuttitta F, Neckers LMHsp90
regulates a von Hippel Lindau-independent hypoxia-inducible factor-1 alpha-
degradative pathway. J Biol Chem. 2002 Aug 16;277(33):29936-44

18. Bonvini P, Gastaldi T, Falini B, Rosolen A. Nucleophosmin-anaplastic lymphoma
kinase (NPM-ALK), a novel Hsp90-client tyrosine kinase: down-regulation of
NPM-ALK expression and tyrosine phosphorylation in ALK(+) CD30(+) lymphoma
cells by the Hsp90 antagonist 17-allylamino,17-demethoxygeldanamycin. Cancer
Res. 2002 Mar 1;62(5):1559-66

19. Georgakis GV, Li Y, Rassidakis GZ, Martinez-Valdez H, Medeiros LJ, Younes A.
Inhibition of heat shock protein 90 function by 17-allylamino-17-demethoxy-
geldanamycin in Hodgkin's lymphoma cells down-regulates Akt kinase,
dephosphorylates extracellular signal-regulated kinase, and induces cell cycle arrest
and cell death. Clin. Cancer Res. 2006 Jan 15;12(2):584-90
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w2 oehoxyphenyl )-4- A H3CvO N PCT/US2006/038181
mst hyl -7, 8 d| hydropyrldo[4 3- z=452. 1 HzN*N CH3

r | m J?)%?a@ E%OC?@%%’@%U Uﬁkﬁn‘c Opinion in Onclology 2003 Jan

ﬁyl) 4rreth -7,8- t=2.13 A HZN N
ét@}P)Kl gafitksalt 1] Ntfeteml HSISDO Am3Ioh & Bincd: cAf3mique therapeutic
5(% orflty. @r&ie&ﬂ&fmﬁﬁér Thelraﬂshhcs 2004 3(8):1021-1030.

-2-am no- i 4-fl uoro-2 N
%Wﬂﬁwlﬁyﬂ"hd i 2“94’ Johierson) AB%t Gaog 739 AKFkinase and Hspo0
- menHiliker agnovel ant=cBBEL megpeqmcs Annual Reports in Medicinal Chemistry
di rzgadmmaﬁ%w[m 3-d]pyrimdin N 5(6H-one OH CH3 0

al - 2- ari no- ld%gas%s o%%g lan'érer Hsd¥e urine-
i%i ?l ’ ﬁ? A%m%l efogs 1%%%91;011}%1 a(;lﬁ:mlstr;y 2(?03 38:

F d| hydopyr|d0[4 3-d N( ) -110 WO
2007/ 041362 PCT/ US2006/ 038181 CH3O NH .
(R) -2-am no-7-(2-bronmo-4, 5 289 HzN J, N OUCH,
di et hoxyphenyl ) -4-net hyl -7, 8- Rt=2.20
di hydr opyrido[ 4, 3-d] pyri mdin- z=423.0 A Br CH3
5(6H)-one CH30O N - NH (R)-2-am no-7-((R)-4-fluoro-2-
(2- hydr oxyt hi azol - 4-yl ) phenyl )- t =1.89 290 H2N. N
-methyl-7,8- mz = 377.2 A N
di hydr opyri do[ 4, 3-d] pyri m di n-
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HO- < ~ F 5(6H)-one S Using the procedure described
in Exanple 10, certain conpounds in Tables 1-5 were

W@ b@mo41362 have HSP90 inhibitory activity at anpd¢1Z88200$/038181

| ess than 25 M Sone of the conpounds have an | C50 of
| e han . £ 101 M EXAMPLE 10 5 HSP90 | NHI BI TOR

BI W%ﬁf\féc%@% TRF BI NDI NG ASSAY I n this exanpl e,

t he' bi ndi ng potency of HSP90 i nhibitors as neasured by
a TRF binding assay.is described. TRF conpetition

bi hdi ngAa@gwgnﬂi‘ef@eé@m ?méd to deternine the binding
potency (1C50 val ues) ofgHSP90 A
H s-tagged N-term nal ATR bi ndi
acid residues 9-236) of P90a Cenel D 3320;
MRNA Sequence NM 00534 bat}chor two hours
at room tenperature iN“ bin g buftlr (50 mM HEPES, 6
mM MgCl2, 20 mM Kd agd 0. 194 BSA) wi|th biotinyl at ed

nhibitors. Purified
domain 10 (am no

radi ci col and progreBsivel y|hi gher Jconcentrations of
t he conpeting co i oN4Aphe m xture
was transferrecHQ captu pl ates (coat'eéd with
streptavi din) and incubated for one hour at 15 room
tenperature. After washing th DELFI A wash buffer,
eunpRi Yikbidhake dutthbr, phirmaABhtidadgackesatiedad, @anprodrug thereof,

i ncubated tor two hours at roomtenperature, foll owed

whetgmn washi ng wi th DELFI A buffer. DELFI A enhancenent

sol ytio t hen added. After.gentle shaking for 10
i &Jt‘%%e?e#\%;ﬁ?fpgl?ee%m%?%ns}%%g °f VI CTOR for eur opi um
counts. (g\}ote:h lifggen,val ues can al so be determ ned using
publ i shed nmethods in the following 20 references: 1.
Carrerad?) C. bhalogem Schirner, et al. (2003). "Filter

bi ndi ng( say, hporx { he gel dananycin-heat shock protein
90 interatti on. " al Biochem 317(1): 40-6; -111 WO
2007/ 04%362 RGICHBR@B6/ 038181 2. Kim J., S. Felts,
et al. (2004).. "Devel opnent of a fluorescence

pol ari z4f) on thigksay for the nol ecul ar chaperone

HSP9O0. " Bi quo 9(5): 375-81; and 3. Zhou, V.,
S. Han, (Q a@?ﬁ%%%l?.ﬁm% ti me-resol ved fl uorescence
resonanqf) ersabgfituted anshsibstitued € HiSallykay and a
surface plasnon resonance-based binding assay for 5
heat shcéé]k praseiap or SPstiiidARBes. " Anal Bi ochem
331(2): 9-5 i d r.rad enbodi nent of the
Covent O ety HGRBIGHAEAT SOl RN D W
be appr eaDpt eshibstitated vauhabstitntedrigesoarpnaimk made

therein without departing.fromth spj.rit and scope
of the idkntsuspiiiu %Hﬁ%{bét“@e_tdé’&%f?fy%}'i’ fol | owi ng
pubklii%ﬁcﬁ?’sﬁ(%gg& 58P EsREtihe of N the specification: 1.

Bel1a atel " R, Paine-Murrieta G et al
(2003) HA) noneyrdredenact ory breast cancer renmins

sensi 11 vey10 Lhe, 8 L WIRGARIE L Blleat shock
(3)  substituted or unsubstituted C,-Cg alkenyl,
©)) substituted or unsubstituted C,-Cg alkynyl,
6)) substituted or unsubstituted C3-C cycloalkyl,
(6) substituted or unsubstituted C5-C cycloalkenyl,

@) substituted or unsubstituted aryl,
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Cin Cancer Res, 9, 4961-71. 2. Smth V, Hobbs S,

Court W et al (2002) ErbB2 overexpression in an
woy@risaserancer 15 cell line confers sensiti vPCHUS™O6/038181

t he HSP9O0, i nhi bi t or gel dananmyci n. Anti cancer Res, 22,

1993-9. SodyHs M et al
(2002) 1§)AI |yl a%%]eo% Olrﬁgngun@%éaoly%eQ%t%%%ym n

i nduces. e d@l@?ﬁ@@mdlqrmnsfbs’ah@ddgmmmbéptor and HER-

2/ ngu. s t he of prostate cancer
xeﬂlgglrsafgdea% h&&ﬁ%‘&’r&’ﬁ&tmﬁ’s X o6 b0 634

Bl agoskl @pny ddbMtituted @2 u}isub@ﬁ@kédec;,]ﬁc?lcyﬁéal@'l (2001) The
Hsp90 i nhibitor gel danamycin selectively sensitizes
Ber - Abl - @) pr essbistiigtadenr loesibatimed Gs-Co cgold gk awil,c

chenot herapy. Leukem a, 15, 1537-43 5. Burger A M

Fi ebi g H3M ~ subsitgredor mnsubstituted(azylp4)

L LA bR SRR R e 300

377 87. 6) Nodubbittniedidr ukaibay@ediheMrockiclyl; andet al
2005) .ST1571 (d | vec al nhi bits the i nteraction

bet thegugyiso " i5tgRO.$hest R} is nobplsmyk, Healkyl-phenyl, 4-

lk&é}&ﬁﬁﬁ NHESS omal tunor cell line, Qd ST-T1.
2 nceer{yé,m , Hsg)aﬂie%g% 30 7. Funo G Akin C, Metcalfe

([JI) e r[%et ﬁgxygeﬁég%é\&n?/%@%ﬁl %&E)nqﬁ‘ s bydrag ve in

reglatln onstjt.utjively activated KIT
pro ‘ein X M 1n&gﬂv ereig R 43 C1 f%agikﬁ@?@@@l -ge alkyl.
Ceor ge P, Bal i P, Annavarapu S, et al (2005)
Corfbi nat4 eamppunchef Glaisn 3reherdindids wethye i nhi bi tor
LBH589 and the hsp90 inhibitor 17-AAG is highly active
35 Sagal s compoem! ELlaBC] cehdrsind®ids Ayl ockdttrdami.t h
activating nutation of FLT-3. Blood, 105, 1768-76.

- 112 WO 2 Q6mb OB IR 5 UsRA66/1038 38dct& fr&Rahe groﬁp consisting of
Bali P, Cohen P, et al (2004) Cotreatnent with

phe& : Byt dyil- iy ding b pragd dadelgntigzeli, adhienyl 3 ki nase
| nh| bi tor PKC412 is highly effe%t ive against human
e macogaewskof Eaie hi \&h@@hl& lmql«tptevdﬁramtthé:gfbuﬁ consisting of

subggﬁn%gﬁ)hé?ﬁé sub%"tut'gg?)ﬁd;lﬁbs 4 EE 0 ‘Bgdw%g@ﬁ%%él

substruted imioiy1\WRibstiutdkiazdot, éﬁcDQib)sﬂtﬁib‘él&Hféﬁlef tpr-net and
expression of c-net in human gastric nucosa and

cargi nom cogrh
o ang. B a8 Said B DEHOUE by nbliny1,
PYyraziuil; m@&l@l thipgollyl aanstthispybis @ubs@mtqd with Isulrstitueth ciensuldtitsted aryl
t 10 d
r Bbiet ABARARAAT L1, 5,10 Ot
37 Burra F, al . (2005
Po ent £ ?WP?Vé&f{ﬁalﬂgz’é’V he&?l{ﬂé?lﬁ%hﬁ%yét pyr’sd!% V¢ “HP%)‘P& n

pyrdhyl,ihddIVL, eiaRYA aftthi@dds smsbinfskwinuamous cel |

carci-noma in vitro
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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t he heat shock protein 9@4 nhi bi(t)or 17-al Iyl am no, 17
20 denet hoxygel dananyci n ( 17AAQ[ji n human col on cancer

model s. J Natl Cancer Nov 5;
95(21):1624-33. 15. Par

M5 Lobo M

proliferation, down- ot ei ns, and

i nhi bits epider EFI 0 . %bi nvasi on in
25 thyroid canc ZNeII . J din Endocrinol Metab.
2003 Jul ; 88(7):3346-53. 16. a tsiades CS, Mtsiades
NS, McMillan CJ, Poul aki V,“Kung AL, Davies FE,
MoRghareioR, RKiana Rl ald priShiouslg aefmedefoRforiviuies@). NC,

Ri chardson PG Hideshima T, Chauhan D, Gu X, Bailey
C, 1d0sepicdhpdund@f Tt ThaviiofeulSIN)Ander son KC.
Antinyeloina activity of heat shock protein-90

i nhi bition. Blood 2006 Feb 30 1;107(3):1092-100. 17.
| saacs JS, Jung YJ, Mmmaugh EG Martinez A Cuttitta
F, Neckers LMHsp90 rl%gul atéd a von Hi ppel

Li ndau-i ndependent hypoxi a-ijpduci bl e factor-1 al pha-

J_ Bi Chem 02 Aug 16;
277(33):29936-44 B8 Borgini P, staldi T, Falini B,
Rosol en A. Nucl eophosm n-janapl asti ¢ | ynphoma 35

ki nase ( NPM ALK), Ia novel yr osi ne

ki nase: down-re i OF Bssj on and
tyrosi ne phbiphoryl atNon i n | ynphoma
cells by the Hsp90 ant agoni st |

17-al l yl am no, 17- demet hoxygel danany Zdn Res.

{

2002 Mar 1:62(5):1559-66 19. Georgak;§ Ty,

whi

Rassi dakis &Z, Martinez-Val dez H, Medeiros LJ, Younes
A. 40 Inhibition of heat sKdgk protein 90 function by

17-al | yl am no- 17- denmet hoxy- gel.dananyci p,jin dgki n; s
|y nsh ﬁ@rwon@rd@mmeégaﬂ%%geuﬂ&%aﬂ]& papepible salf; 02 Prftrlg thereof,
ephosphoryl ates extracel [ ular signal -regul at ed
I'nase, and induces cell cycle arrest and cell death.
C imis Ganlcer Res. 2006 Jan 15;12(2):584-90 -113 WD
2007/ 041362 PCT/ US2006/ 038181 20, kers L, lvy, S
P. PBgEl déﬁe3?8?&9“”%65“@8?9@%%“@%5ﬁion in Oncl ol ogy
2003 Jangqy15: adked. 21. Bagatell R, Wiitesell L
Al tered $Qp90ﬂ%%%%%%on in cancer: A unique therapeutic
opportun{2y. Mibgamul ar Cancer Therapeutics 2004

3(8): 102&- 10.’%&).(1 5 §2. Machaj ewski T., Lin X D.,
JeffersofA BYIeEE: 7 AKT kinase and Hsp90
4 C;-Cs alkoxy,
(5) thiol,

(6)  Ci-Ce alkylthiol,
(7)  substituted or unsubstituted C-Cg alkyl,
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i nhibitors as novel anti-cancer therapeutics. Annual
Reports in Medicinal Chem stry 2005 40: 263-276. 23.

w@aw7M4136Harri son S., and Duhl D. Beyond ki naseGI/{/82006/038181
anti cancer discovery purine- binding enzynes and

ATPases cinal Chem stry 2003
(183\2 mg%ﬁ@%@%%%ﬂl%z PCT/ US2006/ 038181
V\hat |s ai nmﬂ>st1mtediloruﬁs1ﬂ:tmumdmﬂylof the formula (1):
H2N. N.Rb 5 st er eoj somar

Fguto orRr)er Hwbha?‘ﬂ’é@@ﬁﬁ@ %&n)@sg@é@ﬁt%?@y% and |
prodrug gher lebstltuY@aed'rQl;er‘uﬂgg ke Iﬁ%r@%ﬁcffzi) f Lglmo:]gﬁ

group consistin rogen ,

(3) whglﬁmo&ys selected))frapn @Geratkcongisting 6§ thi ol , (6) Cl-C6
al kyl t hi 1%(‘1%8% substituted or unsubstituted Cl-C6
al kyl , @Q) a substituted am no, (9)

substi tugyd osubdfitasdrivhsiREuBsME Cgmaylsubst ituted or
unsubstituted heteroaryl, and r1) substituted or

unsubst i ()t edsdbsﬁ‘mtadoqmmythbstltu?ém ®-Cg atkehyict ed from the
group consisting of (1) hydrogen, é?) substituted or

unsubst i (At edsmﬁmda}rmylﬁubstl‘(l@d Gubselkyoykd or

unsubsti t ut ed C6 al kenyl (4) substituted or
unsubsti{ teds‘%tl@éedé?rl%?ﬁ‘ihs{“ui@ (%5537%‘39% IL(JYlut ed or

insubst i {4t eq i d%ﬁ#n%%ﬁ%ﬁ ci-8) 5548kt ot eq or
unsubstigéted Lﬁa%b{ﬂuteg %ﬁg&@&l?ér 1362

PCT/ US2006/ 033 tituted or unsubstituted
het er oar (), asubstituted or unsubstituted heteroaryl, and

(9)  substituted or unsubstituted heterocyclyl,
wherein when n is 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
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?
and no more than 1 Y group is S or O; ‘
wherein Q' is at each position independently selected from the group consisting of
(1)  hydrogen,
(2)  halogen,
(3)  substituted or unsubstituted C;-Cg alkyl,
(4)  substituted or unsubstituted C,-Cg alkenyl,
(5)  substituted or unsubstituted C,-Cg alkynyl,
(6)  substituted or unsubstituted C3-C; cycloalkyl,
(7)  substituted or unsubstituted C5-Cy cycloalkenyl,

(8)  substituted or unsubstituted aryl,
(9)  substituted or unsubstituted heteroaryl,
(10)  substituted or unsubstituted heterocyclyl,
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(9) substituted or unsubstituted heterocyclyl; Rbis
sel ected fromthe group consisting of (1) substituted

wo@erooanssbhst i t ut ed C3- C7 cycl oal kyl, 5 (2) subseC¢T/usmde/038181

or unsubstituted C5-C7 cycloal kenyl, (3) substituted

Sgsﬂggglb(?u t m“ﬁ%f@l%ﬁ? %Su)ogtﬁaggt 3 uéﬁgs?irt uted or

unsubst i oy eddlétoetsmﬂ/cl yl; and vvlth t he proviso that
when Ra i s am no, Igblsnot C{) 3
4- al kyl (é?n)anle(O)R 1©0é1kc£>‘<(;€l)wﬁ%ay|8( R’ 4SRaR0- 9B hEAN R ),

2. Aco nd_ Al ! ydrogen. 3. A
corrpoun(rJEngJ d al(Q%,’ W]%sl)g@%éi Is\]l?%fs al kyl or halo
Cl-C6 al(liy) —@N, dhdconpound of Claim3, wherein Ra is

nmet hyl A conpound of Cdaiml, wherein Ro is aryl
or heter(éﬁ}yl‘“ 95 6. A corrpound of Caimb5, wherein Rb

e

and thi i@yl . Hydrdlgenpn'pound of CI aim1l, wherein Rb is
sel ect ed rom r,ou nS| ubsti t ut ed
phenyl , Glbsti Eﬂté‘% E{‘ﬂ&su kgglf?ﬁ ekl pyrimidinyl,

substi t dp g?=yl,

substit ﬂ(t Zd t%'{bazo orunschg)ls) Jbstl l‘lﬁf 11 enyl . 20 8.
A C,"”’PW{?@ °fsu%t?thiéﬂ%ruﬂ§iﬁ>"sﬁﬂufbd Bl pyridyl,
pyrimdinyl, pyrazinyl, 1ndol yI t?n azo and

thienyl (63 suliskiitinedes uﬂ&dbbtlﬁtddﬁﬂj C bﬁﬂoﬂkyl
unsubstituted aryl, or substitut ed or unsubstituted

het er oar ). 95ub$t1tutadrm unsiibstitu@dels2C7 cyclbadkasivh sai d

phenyl , ridyl, | m dinyl, pyrazinyl, indolyl,
t hi azol y&g anﬂlbsthﬁu ;qrmgl@u%\éq@qrﬂt ed with halo. 25

10. A cogpoungd 0k (didy 5%&@%&%&%&%? afglo is

fl uoro. . Aconpoun rein Ris

sel ect ed(10) Omdbbﬁtugﬂdwmnﬁﬂfsﬁiuﬁdlhm@mdycl}hydr ogen,
unsubstjtufed al kyl, and substituted alkyl. 12. A
confyBeIgtn %flséﬁlﬁ?"ﬁﬁ){ from th GFMIPFORSISIEA| ect ed from t he

gr oup co | sthﬁg % hydr ogen, benzyl,
1-(4- rret xyp enyT ) eéthyl, methyl, 3-ami nopropyl, and
2- et hyl €3- - hdlégenD 2007/ 041362 PCT/ US2006/ 038181

ror B0 | P OBl oo ok, g ek "1 o
(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;-Cgq alkyl,

3) substituted or unsubstituted C,-Cgq alkenyl,

(4)  substituted or unsubstituted C,-Cg4 alkynyl,

(5)  substituted or unsubstituted C3-C5 cycloalkyl,
(6)  substituted or unsubstituted Cs-Cy cycloalkenyl,

@) substituted or unsubstituted aryl,
t)) substituted or unsubstituted heteroaryl, and
(9)  substituted or unsubstituted heterocyclyl,
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(la) 5 wherein R Ra, and Rb are previously defined
for formula (1). 14. A conpound of C aim 1l having
wooromokeel11): Ra O NR NI Y H2ZN N X \Y YPCT/E$2008/038181
(I'1) 10 or a Istereoi sonmer, tautoner, pharnaceutically
ac t t f i [
or S @Ppfoui ot oo IEkHIA HR30 v 2 BIER b 43 oDt form 2
pherofl, 4-4Iky -plyshyhdeaikoxhBplenyl, bad-bglrphenyBaroty.dr oxyl ,  (4)
Cl-C6 al koxy, (5) thiol, (6) C1-C6 alkylthiol, 20 (7)
suhstit ui@&ngsuﬂdnﬁ’lmﬁfﬂ 1AReteio RGO haddsyén. -117 WO
2007/ 041362 PCT/ US2006/ 038181 (8) am no or
suhgt i t U esinpdlinddf difin BIRBébinUtad s@istitiiedGisddstibitiaded C-Cg
aryl, (10) substituted or unsubstituted heteroaryl,
alkygnd (11) substituted or unsubstituted heterocyclyl; 5
wherein Ris selected fromthe group consisting of
( In7hydrogefpofrdoribist 16 whedinR® ivnsgal i t uted Cl- C6
al kyl,  (3) substituted or unsubstituted C2-C6
al kgnyl, o c&fihodtdticihint Bf vHerdin 8RDst O it @isGeetRd from the
al kynyl, 10 (5) substituted or unsubstituted C3-C7
groupyainsatify bf subidptedids stsubstitstedarylusubgtigtad aruagubsttutsa

S B S5t e T BRI B

' cycl%gﬁ)(?rf, L LA LSS iRke MOSHRTD LR - BELRIQANGDY Y. -

19. A compound of Claim 18, wherein said aryl, heterocyclyl, heteroaryl, C3-C;
cycloalkyl, and Cs-C 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,

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-
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-methoxy-
pyrimidin-5-yl, 2-chloro-5-fluoro-pyridin-3-yl, 2-chloro-phenyl, 2-chloro-pyridin-3-yl, 2-
phloro-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-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-oxo-1,2-
dihydro-pyridin-3-yl, 2-phenoxyphenyl, 2-pyridin-3-yl, 2-pyrimidin-5-yl, 2-
trifluoromethoxyphenyl, 2-trifluoromethoxy-phenyl, 3,4-dimethoxy-phenyl, 3,5-dimethyl-
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15 wherein when nis 1, Xis C, Y is at each position

i ndependently selected fromCQL and N, and Z is
waedgotsd2 from CR2 and N with the provi so thatPeDURINE038181

than 3 Y and Z groups are N, and wherein mhen nis O,

180%?16%5163 6r$l B}ﬁﬁly&;@{rt e?mlgﬁ a06{ n | nglﬂ,? %ctaibl%é)o phenyl 3-
broinb ﬁigﬂ n!{)rr@l‘e@trc?1 bﬁx@ilﬁ;(%y@B%yéﬂm@h@ﬂﬁ%-a[rﬁethb/laﬂﬁhdﬁ@nylﬁlethoxy-
an

Pheéféle ﬁreﬁwéﬁm@hyli pheapk ﬁcrébﬁqyypb@%érﬂeorpr%metméyweéﬁ 5,3

ﬂuog%g%b ?113 5?@8 o yl&%u%i?l t u e%:‘i%égﬁ‘la ‘3’3“1@’;%

memub;&twttoumgem mmumypmamyeg OFNC6y-pYeeinyl-yl, 3¢Bythyl-3H-
[tuted. or t.ut C2- I I

imidagg EII%&Y@%%.S iInim? RSl G 15 @@WM (6)(7)

trlﬂﬁ %étﬁdi{?rggmg? 3uﬁ‘§}ﬁ9§éﬂléth‘}‘1ﬁﬁvn§§ 4@dﬁ1¥&ﬂ1&@%‘ﬁﬁﬁﬁ in-2 13)4-am1n0-

stit unsubst it ut ed substitu
5- ﬂuoron:msmhldhl-i-lyi decliapel, irdnwthoxy( 111&)1}’1514 (m)tEt ﬂu{orgfphenyl 4-

YRR et et St W 18 10 00O o

eth@@ﬁ‘ﬂuoﬁol glmﬂgi(a%%ﬁl -§tﬁ§x8(2 %g)m : _?l_llﬂ%S 3 Bﬁrlmldln- -yl, 4-ethyl-
1HP®@(Z®)3@1 4- ﬂle@g)mqhksy-pbenyl M- ﬂa39r3022m3 ybppars), 4—@pwrophenyl 4-

me&xﬂ)a%s‘g%%é%]t’%imlmeﬁ S’légl hbi?}( ﬁgrlcg ?1?&&19%2{6%@51 ?Pgl%‘fdm'z -y1, 4-

meﬂl&y-Pyﬂmaﬁ@rsrylg &}ne?emqueﬁm Behetiiylpyritins?-yt, dtmeth@pyhlin-3-yl, 4-
al k 10 (4). substituted or unsubst tuted
pyrmhd@h;lnyl-pmgx} ik P OUHBGthexy-BRSEHS 1Y R E @%en' 2-yl, 5-

I Sl [ 75 -
oYy 08 S AR SARRE3-A n
mettipry-patiiardyl, 5- c(h&)rosluﬂnsﬂhpxy}pgmmtdm-amdubshllommﬁnletmmpyrazln-il-

BELAC TR
memaﬁ %&ﬂm@nlﬁyls §-lfﬁ1‘6kﬁ@ mhétRRyL @A QU S-PRSioShyritin0fyl, 5-

ydrogen,” (2) hal ogen,
methoxy-pyrldm- -yl, 5-methoxy—th1ophen-2-yl 5-trifluoromethyl-pyrimidin-2-yl, 6-acetyl-

pyridin-2-yl, 6-chloro-pyrazin-2-yl, 6-ethoxy-pyrazm—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-yl.

21. A compound of Claim 14 having formula (IIa):
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20 (3) substituted or unsubstituted Cl1-C3 al kyl, and
(4) -OR3, -SR3, or NHR3; wherein R3 is at each
w@em7oisn2 i ndependent |y sel ected from the groupCT/US2006/038181
consi sting of (1) hydrogen, (2) substituted or
unsubstituted Cl C6 ﬁkgyl 5 (3) substituted or
unsubstituted kenyl , (4) substituted or
unsubsti t ut ed C2 CB allkynyl , [| (5) substituted or
unsubstituted C3-C7 (R substituted or
unsubstituted C5- cyc keny N//(7) substituted or
unsubsti t ut ed a;igisjo (8) substjtuted or
unsubstituted hetegioaryl,] and (P) subsijituted or
unsubsti t ut N 2007041362
PCT/ US2006/ 81 wibh the prOV|so n Rais
am no, then X, Y, Z, and n togetherldo orm a
phenyl , 4-al kyl - phenyl, 4-al koxy-ph§ /yquq
4- hal o- phenyl group. 15. A conpound o aim'14
wherein Ra is hydrogen. 16. A conpound of C aim 14
wherein Ra is substituted ofllajnsubstituted C1-C6 5
al k 17. A co f d ai 6 wher ei.n IS )
et B bt SRR recesbiahiy i Ou MBS beRes S K R
X, wz%drsme?k@@&ewéfﬁeatmenﬁmgm y.consi sting of
substitute unsubstituted aryl’, substituted or

unssHost i I ed or
> uns%%sti%ﬁ%gg)Hﬂfgf%%%§ﬁlﬁbmﬁstltutg%b unsubsti t ued

C3-C7 10 cycl oal kyl, and substituted or unsubstitued
C5- C7 cycl oal kenyl . 19 A conmpound of C aim 18,
wherein said aryl, he Al yl , heteroaryl, C3-C7
cycl oal kyl, and C5-Cf : i's selected from
the group consisting of phelyl , ' pyrazi nyl ,

pyrimdinyl, pyr p dazol yl ,
triazolyl, i ndol | azol-e, furanyl
quinolinyl i soq oxazol yl,

t hi azol yl, nor N0 AB\pi per™e nyl, i nyl,

t hi enyl , cﬂdﬂ%hexyl Ncycl opent yl , eToNRXENY! , and
cycl opentenyl. 20. A compound of @e wherein
one of QL or Q2 is selected fromt pulp consi sting

of (2-hydroxy-ethyl am no) - pyr agsh- 2-
1H pyrazol -4-yl, 1-nmethyl-1H pyrazol -4
1- et hyl -1 H pyrazol - 4-yl, .
2- (5- met hyl - pyri di n-2-yl)-phenyl, 2,3-Bifl uoro-

phenyl, 2, 3-di net hoxy- phenyk 2, 4-di fl uor o- phenyl ,
2,4-dinethoxy phenyl , 2, 4- dlngthoxy 20 pyrimdin-5-yl,

2, Serda fstmmrﬁdn,eta)ato,mé& phatimhteiticallyp heseptable salt, or prodrug thereof,
2, 6-di met hyl - pyridin-3-yl, 2- acetam dophenyl,

10 Wh?-'e]é‘mnocarbonylphenyl 2-am no- pyri nidin-5-yl |
2- Cht @r. yl,
2- cﬁl %rsgleétegﬁﬁgfﬁg yc??b oﬂhgt‘u%o%f‘ _chl oro- phenyl ,
2- chl oro(lpyrlhisrdne@nyl 2- chloro-pyridin-4-yl,
2-difluo a@ﬁthoxyphenyl, 2- et hyl - phenyl ,
2- et hoxy h| P&%%: y| | 2- fl uoro- 3- met hoxy- phenyl ,
2-f1 uor o3$- meyawdghenyl , 2-fl uoro-4-net hyl - phenyl ,
2-fluoro- 5-

15 - @) C:1-Cg alkoxy,

(5)  thiol,
6) C;-Cs alkylthiol,
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25 met hoxy- phenyl, 2-fluoro-5-nethyl phenyl,

2-fluorophenyl, 2-fluoro-pyridin-3-yl, 2
why@rospeet hyl - 3- net hoxyphenyl ,  2- hydr oxy et hyP@hes3006/038181

2-isoquino|in 4-yl, 2-nmethoxy- ‘

g: :nralt fﬂlo p%rsl gs\ftutgggf‘é{ns?bszut?”ﬁél h nmyldi, oy
> " phenyl,
2 et hovg gt gy shen

di hydr o-(Byr i ckuhstﬁutydprﬁnqubﬂmsipnényl 2-pyri d| n-3-yl,
2- -yl 30 t fl t ho I

2Py LT Sk AR BT AR

3, 5-di W' sub@t%@tex\@r&%%ét%&&@@te 6151132006/ 038181

|soxazol -yl, 3, 6-dinethyl - pyrazin-

3- Rl hﬁdl@é@h@rﬂ)absﬁtgteém m@s@uﬁﬂl Chh@a ?llky L3-

brao 0- pyrazi n-2-yl, 3-cyanophenyl,
oﬁr@nlégﬁg‘log?ﬁ ﬁﬁﬁﬁ@hﬁﬂ)‘ya thoxy- phenyl,
3 ﬁ‘a@ﬂ be #6181 ﬁ§/ lan@ tR@ '&Yé 1nde;‘peﬁH&M§fy§eIeefEﬁ'ﬁﬂm the gr01|1p consisting of

uor o- 6- met Hoxy- - f1 uorophen
hydsedehyadkyl; gioxy malozsqustmmsdrmtmamgmwdoammm@mnwed 85
ngthox ﬁ rbo henyl 3- met hoxyphenyl ,
uns tﬁ% %“89% Tn-22yl, 3-methyl-3H
i m Qﬁél@[bﬁoéelbldﬁ%xﬁ&' Pha?nﬁéeuﬂ@al[ﬁﬁéd&%tﬁﬂe Ik, .or prodrug thereof, and
3-met hyl -pyrid ., 3- trifluofomet ph
mtlztherprovwmﬁ@wtlmeﬁ@nyno and B2, &R nB% et - p;ﬁrh}fdrr@gqm they R’ is not

hy 0%% 3Ry IR B Tohenyt

or o 2-fl uor n - .
chi ot o- o carmORy el @@ﬁﬂ?@ wiisin R is bydrogen.
4- chl
100%4 ﬁg%}%ﬁﬁog{g& %ﬁ()élgpp g@ > i Legr? %lezsug'(etltu%d of Hns%lstitu’féd Ci-Cg
llqgl et hoxy-pyrimdin-2-yl, 4-ethoxy-pyrimdin-5-yl,
a ethyl- 1 H pyrazol - 3- yI 4-f | uor o- 2- met hoxy- phenyl ,

4 f oro- 2- met h A en fluﬁF%P ﬂ%!’ 4-
xy 8- Cﬁﬁ’lpﬁ‘;}‘x ﬁb&ﬁ }%34%’1‘?‘:’%‘ et
ﬁeﬁégsxé SRR (hoﬁ;)Clig}m 22, trglgﬂx 4p‘g)é/r ngr‘pecg hom thg group consisting

- y r I i gli _ -
of 1@)9?55%}31 %ﬁrﬁyllh 3{1 %@f;@éﬁ;ﬁéﬁ?}%{ﬂ}}’ m@Hy1 SlabriRsptbpylZind 2-methyl-2
rnoﬁmﬁﬁﬂmﬁapﬁoxy pyrazin-2-yl, 5-acetyl-thiophen-2-yl, 5

15 am no- 6- et hoxy- pyr azi n- 2. yl,

5- apj.no- ﬁd&ﬂigbﬁﬂd/oﬁcrﬁ&hllﬁj whateiaztris Byddogers- am no- 6-

met hoxy- pyri di n- 2-yl

5-chg or OAAcoHEBBﬁ’d(Mf OMirh 'IBdWHergrrM{ is hydrogen or fluoro.
5 chl or o- 6- &t hoxy- pyrazi n-2- yl,

] ?@Et hyl (ﬁﬁ]@%ﬁ% ? fqﬁfaﬂﬁﬂ ‘m{ér@ﬁl' " &3 ¥dnd R’ are each hydrogen.

uor o- 2 phenyl I"uor 0- 4-
et hoxy- Ryr 6 i
Cf ?u‘or ogé:_ohﬁ ﬁ%%?/fch%/érné 22 oW ergcllln R” is selected from the group consisting

of dubhtiturderylahi dubstidryd hetéroanyiat hoxy- pyri di n-3-yl,
5- met hoxy-t hi ophen- 2-yl,
5-tgifl UN&)E@JOUH& op&faﬁlﬁBdl Whekeil sa1cﬁm§\paﬁidyﬂete28aryl is selected from
pyridin-2-yl, 6-chl oro- ggra2|n 2-y

the@r@tmlspw gfzﬁuranxl,wrro mlﬁ@xlypxrmlmyaiazznxh pyrimidinyl,

pyrédaﬁgxgr 63 razewl %ﬂ&]azél' 7 trla%ﬂ%b#ﬁBQ y@g&hg%(ﬂ 7 a%ihhrazole quinolinyl,

isof¥ihaliny; idosazolyR o@iohpXihidzolyitdnythipyylazi n- 2- yl
- net hoxy- pyrazin-2-yl, 6-nethoxy- pyridin-2-y|,

6- net hoxy- pyridi n-3-yl, 6-nethyl am no-pyrazi n-2-yl,
6- net hyl - pyri di n- 2-yl , -123-

5-am no-6-(2, 2,2-trifluoroethoxy)pyrazin-2-yl, and
6-trifluoronethyl-pyridin-2-yl. 25 21. A conpound of
Caim14 having fornmula (Ila): -121 WD 2007/ 041362
PCT/ US2006/ 038181 Ra 0 N N'-* R H2N N X~ ~Y
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Y'~ Y /[Z]n (Ila) or a tautoner, pharmaceutically
acceptable salt, or prodrug thereof, wherein Ra, R

WX200Y/041362 and n are previously defined for forpei/as2006/038181
(II) 5 22. A conpound of C ai m 1 having fornul a

O 32 51 A Bumnaiaror Gl 3R R Rineliofod ditn (S Erodp donbisting
of( ?@&k%k}glmhb)-pmlﬁmﬂr UH-pyReiobatyl, l-il&thMILEl[Ep}Vraféﬂ 491, 1-

ected fromth Froup consistin

metbzl)llﬁ@lvtagew-yl @305-1119th Ryridin-244)-p yt:ﬁﬂcél)fblprébnlge nyt,2)3-

a5 Pyt Ay A O848 i

yl, Z3-dd8ucadphibnyl (B-déffdone phénys, lﬂ;&-ﬁirﬁéthﬁl%ﬁhﬁrﬂ@ W Qa-acetam1dophenyl
substituted or unsubstituted

2-amnogioony phesy! r?e%r@rlewgﬂrm 1§r§dylré C@PI aﬁ??%—b%%%?ﬁp -y, 2-
chldfg%ufﬁ%rb%pg dlﬁ f@r 8|r§f1|en§él %%hl&i] g%ﬁgﬁlﬁgﬁﬂ QIchloro-pyndm- -yl,

sub ﬁsu stitute
2- diﬂudr@@-em:thcadyphényl &-&tbylyphenyl, Bedt]nnxyahmlzole4 yR@; ﬂu?a?o 3R8cthoxy-

phegglgg—ggprch- -na)eft }%E endgg%ﬂlyorg%:(%gt y. pﬁf;(%& 2~ ﬂ%ﬂrg 50 mgthoxy-phenyl 2-
ﬂuo%ws%éﬂqgrpﬁ%ﬂrz 0§76 ?ﬁéﬂy‘l %ﬁgo@fﬁylnduﬁ@-@l DUy Ry 103

10 unsubstit'uted heterodaryl; or a stereoi soner,

methexyrhwnyl, 21hnénom@thvlpbanyly2m9mpbm4eyls%rmethw phiftogmethyl-

phegglg E%eth -qﬁg"‘i g tE@c}gr dVdi n— -%lgg%ne\ﬁﬁ?&ﬁéfuﬁm- - F%-methoxy-

th1a‘2Mﬂ4-9{lQEknetﬂbfkyﬁenyB|2ktﬁ6ﬁd l-%’jndiﬂBCyl , 23x0-A 2dinpdronsridin-3-yl, 2-
a|m22v\here|nRa|s_ 5g
phenoxyphenyl, 2-pyridin-3-yl, 2-pyr1m1d1n- yl, 2-trifluoromethoxyphenyl, 2-

trifluoromethoxy-phenyl, 3,4-dimethoxy-phenyl, 3,5-dimethyl-isoxazol-4-yl, 3,6-dimethyl-

pyrazin-2-yl, 3-acetamidophenyl, 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-
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-
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-
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, 5-amino-6-methoxy-3-methyl-
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-

-124-
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15 241. A conpound of Claim22 wherein Ra is

substituted or unsubstituted C1-C6 alkyl. 25. A
wa@eoopounse2 of Claim 24 wherein Ra is nethyl. 26PCHUS2006/038181

compound of C aim 25, wherein R4 is selected fromthe

B BRI B S BER gt o i ameti

pyrn%nd{ﬁlzhyll 6-4cet?Cpyritipnafl] @elﬁlbﬂpwrazﬂ&-yl%%ﬁmsupyehm{- -yl, 6~
aim26, wherein R4 is gdro gen. A caonp
%

f
ethO@y@WﬁdmzZ -yiueelluarerpreding? ér@@é@rpmdlﬂr%ﬂﬁ é-hywxyzpyrldma -y, 6-

metl} é)ﬁ{é%y?%%lgo%yp%zﬁr%Z Y@eﬁlgfh@(ggkmg@yl-%gzﬁ% rﬁaﬁ&y-

rogen erein
pyre&ﬁi-@xyl %mémgﬁy-wﬁdlggzwp 6amtha>>eyt pyrglin-25y1p6- n&ﬂbd%mm]?{mfmzm@-
aryl an ubstitute roas u
yl, @nathm-wuiw%’eﬂe?ﬁng%ﬁ-g-éﬁﬁ-ﬁ r%ﬁ}%ﬁ@%{r 'g'sﬁ’saé‘aéét ed
! __ consi sting of furanyl, pyrronI,
tnﬂ&ﬂgﬂklbilg§ﬂ&'l%oyl'pyrazinyl pyrimdinyl, pyridazinyl,
Y B A b BA B Cllicy iiha&@q%hnuwﬁ? )y' oxadi azol e,
t hi"adi azo gui nol ur noliny |soxazolyl
oxazol yl, thiazolyl, _and thlenyl ~123 WD 2007/ 041362
PCT/ US2006/ 038181 &%, bpound of O ai m 31, wherein
R6 is selected fromijthe gr p conS|st|ng of
(2- hydr oxy- et hyl am pgQ -pyr‘; ‘ﬁyR 1H pyrazol - 4-yl ,
1- met hyl -i H pyr B 1+R9pyr azol - 4-yl,
2- (5-nmet hyl - pyri 3-idi f I uor o- phenyl ,
2, 3- di nmet hoxy-p
2, 4-di met hoxy-
2,5-difluo
2, 6-di net hyl - yr|d|n 3-yl,
2- am nocar bonyl phenyl , 2-an1no-pyr'
2
c
2-

henyl N2, 6- di

- chl or o- 4- met hoxy- pyri m di n- Sgyf’,
hl or o- 5-f | uor o- pyri di n- 3-yl,

chloro-pyridin-3-yl, 2-chloro-pyridi
2-di fl uoro- 3- nethoxyphenyl 2-et hyl -
2- et hoxy-t hi azol - 4- yI 22 | GHab- 3- nethoxy "phenyl ,

2-flu R R,
2- "ot %to% gﬁ%}ﬁh S@éﬁ 1?/7 Iagce%k#’gé’% uor og?ﬁﬁe %g%{ﬁgﬁrflrf
X, €; 7] ahdroab a@yﬁevm&slf}ﬂdéﬁha’c foy foreiula @Iy hnd with the proviso that when R
2 hydr ox t hyl - 3- et hoxy
is agumg/y@}do&yng yp%gngqe hygrqgsegqtgpmg{ isof _hWr,ogen, alkyl, alkoxy, or
hal@- Met hoxy-5-trifluoronethyl- phenyl, 2-nethoxy-phenyl,
- met hoxy- pyridi n-3-yl, 2-nethoxy- pyrinidin-4-y|,

2- 28{RoxxﬁyrEﬂﬁﬁ£éfé%¥£é1%§%§¥8%$3| ro pyridin-3-yl,

2- phenoxyphenyl, 2-p@Hsdi nO3-yl, 2- pyrlnldln 5-yl,

3, 5-di met hyl -i soxa [
pyrazin-2-yl, 3-ace anldophenyl

3- an1nocarbony|ph 3
pyrazi n- 2-yl , §ﬂ%yanoﬁhenyl
3-ethoxy-pheny| 3- et hyl -4- nethyl-
3-ethyny|-pheny|, 3-fl uoro-6- F
3-fluorophenyl, 3-fluoro- pyra
3- net hanesul f onam dophenyl, 3-net hoxycar bonyl phenyl ,
3- met hoxyphenyl, 20 3-nmet hoxy-pyrazin-2-yl,

- et hyl - 3Hi m dazo[ 4, 5- b] pyF¥gzi n- 5-yl ,

met hyl phenyl , 3- nethyl -pyridin-2-yl,
trifluoronethoxyphenyl, 3-trifluoronethyl phenyl,
5- di et hoxy- -125-

3
3
3-
4
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pyrimdin-2-yl, 4-am no-5-fluoro-pyrimdin-2-yl,
4-chl oro- 2, 5- di et hoxy- phenyl, 4-chl oro-
wQ2do7eer3e2 phenyl , 4-chl or o- 2- met hoxy- 5- et hyl - p¢TEOF1006/038181
4-chl or o- pyridin 3-yl, 4-difluoro-2- nethyl-phenyl,
4- et hox uo I din- 2.yl
4 S RORTERGoh ot Mery sy aseonighc stynprdgye thereos
4- efeteinlH pyrazol - 3- yI 4-f | uor o- 2- met hoxy- phenyl ,
4-f1 uor o- 2- met hyl - phenyl 4-f | uor ophen

|
4 e tIR X grogem et Wrstﬂfggﬂdl grugsyestiaiad Cq-Ce alkyl,
- pyri 3-yl, 4- nethox rimdin-2-yl,
4- {Ejlﬁg‘yér é? S.]ilag Pn-5-yl, 4-net hyIy Bzenyl ey
4- r@q’lli'@’éei&i’erd' fdrh 'tl?e' gr}zShp cd’ﬁsﬁﬁhﬁ%f hyibg, Ha13 Sbstituted or

4-pyrrolidin-1-yl-pyrimdin-2-
unsghsituipdratyh ong Sp@&tlﬁiﬁmomubst@teéb@tﬂ@ﬂrﬁ hi ophen-2-yl,
5- am no- 6- et hoxy- pyrazi n-2-yl,
5- a¥fi. no- A-comphund/ef3laan Eylwlmelp)& ag salec@edyfrom the group consisting

of Ig'dgqgen QQ?WWENLIIZ% &?ﬁ%sypﬂl '@@%@"g r%thyl,sf& aminopropyl, and 2-methyl-2-

[)glrl &r&pyret hoxy- pyrazin-2-yl,
|nethylan1no 6- met hoxy- pyrazi n-2-yl, 5-fluoro-2-

u)(;%/gﬂgg%fr%t ﬁ‘;;‘;({’/f %@p{;g?n‘i@&aﬁw 19){%2%%&2%1%é 041362
PCT HS2 OzQG/ogligéﬁciLo%éfaﬁ'ﬁ 5% We{ %19'1{“ fshl ed fro t}1e group consisting

t'hoxy-py oXxy

of sﬁb §titired usy @ﬁ&tsllibshtut@illlidtﬂbﬁiyh 2-yl,
6-acetyl -pyridin-2-yl, 6-chloro- pyra2|n 2-yl,

6- e310Xy ARV EPOURE 8f (‘Zia1m@‘7 @ﬁ&@ﬁﬁ)&aﬁ&ﬂi‘jrlcﬂnﬁ‘}@te%aryl is selected from
6-fluoro-pyridin-2-yl, 6- il uor o- pyridi n- 3-yl

the @rdwpchoosigting ef furanyR pytrolyb phenyl, pyridyl, pyrazinyl, pyrimidinyl,

pyr, _a%@?ﬁg)%azgﬁfi Q%ﬁﬁcﬁ}%%@rtg%o 21'}1211?13/1/ é)xad1f1%ole th1gd1azole quinolinyl,

isoqiihélAiyly-idoxaloly B oRBANNI X thidzplyi, dilnd e,
6- met hoxy- pyridi n-3-yl, 6-nethylam no-pyrazin-2- yl,

6- meg_hy | AR¥hipduid 8f @laim 38, wherein R%is selected from the group consisting
5-am no-6- (2, 2, 2- trlfluoroethoxy p%azm 2-yl

of (fzrhwdrwwhﬂmwa)wrazm-% -yB-y}-pyrazol- leérm%bﬂdl%ﬂvygzali 4y, 1-
2 vin
809 A S By el 35
dmﬁs@lﬁﬁc@t}ﬂi@hﬂ Sal-dlﬂu@t’b 1eag 2g- d1im|emm§r ,phm{yg r2f341-ld11ﬁah0)84pyr1mldm-5-
n_are_as pr
B A L TR T -

B’Eﬁ%ﬂcog onf/el%h‘e%n;b %lﬁ{) @{Mfggrpg- a|2061ﬁ§1‘53 Ag‘)?‘rleﬂ%xgmlmldm- -yl, 2-
chlofo- i;lﬂaomliyrhhm?)r}g 2-ohlord-phetly iV R-chl@bipyfidR43 il, 2Nhlpro-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-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-oxo-1,2-dihydro-pyridin-3-yl, 2-
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-

-126-
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H2ZN Réa R5 H (IV) -125 WD 2007/ 041362

PCT/ US2006/ 038181 or a stereoi soner, tautoner,
w@banrmeseut i cal |y acceptable salt, or prodrug P¢EUSNG/038181

wherein R4 is hydrogen or substituted or unsubstituted

Cl- [ kyl ., ., R5 i d I , '
byragareth At pinioPRed, SHE L RphRL G- RolEpisivt, 2-ghioro-
yraﬁﬂk@% 1 5y acbphenylunditheh Ylhmiﬁ@héﬁﬂ -etamﬂy-@hh@ﬂll-emym-methyl-
unsubst it ut ed het er oar 35. A _conpoun

pherwhér@hynyﬂa@hmgyls%ﬂ@@t%@mthtm@dw%ﬂ 3&3\*@%@%5 fg‘fofo'

pyraé%%yoﬁggtrl%tg Qﬁlfo g}rﬂécﬁ%]{gﬁsz}hé) g%rﬂl;@&}%{)oﬁﬂ%ﬁengﬂ%tﬁwmxyphenyl
-m%&lﬁ%%yf%ﬁﬁﬂﬁ@slﬂ%Qﬁet?j@jﬁgfﬁﬂézom,éﬂﬂpymﬂﬁ 5-31 Bydwthgl@herml, 3-
methygpgrdwR-vh Jrir r‘rp ye]aﬁpéffs%fqr oro&?e?‘é;agl%eln?f % almethoxy-

pyrl%‘ic}ﬂl 23}2d4 SH- Stt%ﬁfj})%}%gﬁﬁrggfyi' | 4-c18ro-A\5 BRBREL pRENY1, 4-chloro-

wherein sa and heteroaryl is sel ect’ed
2-fldorephertyhed- glnlompZ-mmhlmmﬁ-mgﬂwi—phwé,rﬂychlompyrmnyﬁ-yl 4-difluoro-2-

)50 RYSE B35 R Y BTl 1, -t

pyrilfidlRIsyl, 4@&@@1?@%%113@1%@6@ matmmhenyll 4- ﬂuoro 2-methy1—
I soquinol i nyl, isoxazol yf , oxazoly t hi azol yl

phetyfh, 4 fAyoropBenyl M-mﬂ@mﬁdneﬂiy@mrmd%i y\lwi’emétmxmarlfl@- -yl, 4-

| ect ed .f th t I
me BT AE 20 by B oy BpORLgh S el ghenyd, 4 ety pyricin-2
yl, ﬂm@ﬁl@h}zs&ndmiﬂ' jaly4?§rﬂjoh4my1 -yl Ii.ynrﬂiﬁhhy-lyl 15 Gﬂdnly!e’chmql pytazih-2-yl, 5-

5- net hy n-2-yl)-phenyl 3-di hen I
acetzl— 1%@eﬂ12rbé1t ﬁ@mnq;ﬁ@mﬂxy-pzra@na Bl wamﬁrém? oxy 3 methyl-

1 -8t l -
pyrafiqSZ gll’ﬁeuor o%ﬁl&ﬂ{% pgﬂgfh d? W%oé}ga&g rﬁ%@tb@k%s}n&mm 21, 5
chlozo-8- rdeﬂ’iei}hpyrapiylﬂ gll 5-Bmythylafvine étra@ﬂlobqppymgm-Z -yl, 5-fluoro-2-

metﬁo&ghglgycf ] onyI %ylgzﬁrlg}q‘wg gﬁy If{;loro I3-meﬁéo)ty-pyraz1n-2-y1 5-

ﬂuogé1 kﬁl{i&iﬂ% 1 g%éfh&éf f)ﬁicﬁﬁ-@ ! 5-nR iRV AR PRGLDYI, 5-trifluoromethyl-
oro-pyrid 1 or o- pyfi di n-4-yl

pyriznidint2-yb |6€1icet-yﬁ‘m’hdmy2ph]e ﬁ'jphlorqz-pmaﬁy]ﬂ-ﬁh érg;hoxy-pyrazm-Z-yl 6~

et L2y et Ry aE b ¢ G S RRRE Y iy ndin 21, 6

metgoi}} Sl%éihjaaﬂﬁ{&}@yﬂmmeﬁ%meﬂmxﬁﬂSslﬁfeﬂryﬂippﬁtzimﬂ-ph @Ghykthoxy-

uor ophenyl fluoro-pyridin-3

yr@z-lmgcyl,oécmop;yfpygdm@ﬂh&xxypqhgwpyndm—3’ -yl, 6-methylamino-pyrazin-2-
o1, SRR PR P A Ao and

trifldofdRidaeppyBidin-2Hyh- 3-yI ,  2- et hoxy pyrim di n-4-yl,
2- met hoxy- thiazol - 4- yI 2- met hyl - phenyl
2- gy, hy | A RYRipeinitt é’f&l'almgﬁfﬁ%ﬁnéf&nﬂlilahﬁmﬁp' pyridin-3-yl,
2 30 phenoxyphenyl, 2-pyridin-3-yl, 2-pyrimdin-5-yl,
2- tr|fluoronethoxyphenyl, 2-. trifluoronethoxy-phenyl,
3, 4- di et hoxy- phenyl , 3, 5-di net hyl -i soxazol - 4-yl,
3, 6-di net hyl - -126

-127-



WD 2007/ 041362 PCT/ US2006/ 038181 pyrazi n-2-yl,
3-acet am dophenyl, 3-am nocar bonyl phenyl ,
w@2romsephenyl , 3-chl oro- pyrazin-2-yl, 3-cyaPOposIvgé/(38181
3-dinethy|an1nopheny| 3- et hoxy- phenyl ,
3- et hyl - 4- et hyl - phen&I ynyl - phenyl ,
| uor o- 6- met hoxy- pyri 3-fl uorophenyl,
nesul fo an1dopheny|

xygpé% I

f
-fluoro- pyrazin-2-yl,
met hoxycar bonyl phen
- met hoxy- pyrazi n- Nyl ,
e
nme

t hyl - 3H i m dazof|4 5 b] yrazin 5 yl,
thylphenyl 3-
r|quorone ph

3

3

3

3

3

3-

3-t

4, 5- dlnethoxy yr|n1d

4- am no-5-f| uor o- pyr|n1d|n 2-yl,
4- chl or o- 2, 5- di net hoxy- phenyl , 4- chl
2-f 1 uor o- phenyl , 4-ch|oro-2-neth6$?-5-ne yl - phRPyl ,
4-chl oro-pyridin-3-yl, 4-difluoro-2- nethyl-phenyl,
4- et hoxy-5-fl uoro-pyrimdin-2-yl, H

4- et hoxy-pyrimdin-2-yl, 4-ethoxy 10 pyrimdin-5-yl,
4-ethyl -1 H pyrazol - 3-yl, 4-(Tivdpr o- 2- met hoxy- phenyl,
4-f

4-
4-
4-
4-
4-
5
5-
5-

| uor o- 2-met hyl - phenyl, 4-fluorophenyl,
q{@g@n@r,mﬁpqc_egwﬂmaa(p@i@l@:falt or prodrug thereof, wherein

Nt
R E‘Zi@ﬁdﬁ%ef%ﬁ% SotenfbudaciRl Kb e el 021
Y| Aol ofp&}%iw%ﬁ%%gﬁ@% ey Syt

Py
, 6- di met hoxy- pyra2|n 2-yl, 5- acetyl-thiophen-2-yl,
a
a

m no- 6- et hoxy- py
m no- 6- net hoxy- 3-
5- am no- 6- net hoxy- p ,
5- chl or o- 4- met hoyy= py i , b-

chl or o- 6- net hoxy{pyr az
5- dinethylan1ﬁ25}£ﬂ?tho y-pyragin-2-yl, 5-fluoro-2-
nmet hoxyphenyl -pyr N]dln 2-yl,

5-f 1 uor o- 6-HpN"hoxy- gyr azi n-
fluoro-pyridin-2-yl, 5-methoxy-pyrijdin-3
5-nethoxy-thiophen-2-y|, 5-trifl uoNanetHyl -
pyrimdin-2-yl, 6-acetyl-pyridi -yl
6- chl oro- pyrazi n-2-yl, 6-ethoxy=pyraziny2-yl, 6 20
et hoxy- pyridin-2-yl, 6-fluoro-pyridin-2Rfl,
6-fluoro-pyridin-3-yl, 6-hydroxy-pyridin-2-yl, 6-
met hoxy- 5- met hyl ami no- pyrazi®)2-yl ,

MBS R UG, AT 1O & e ey

defﬁxeﬁﬂbmmu]@)(ﬂpdl n-3-yl, 6-nethyl am no-pyrazin-2- yl,
6-met hyl - pyridin-2-yl, ,
5- a no- ﬁdo&p%uadbfcfahﬂqn%mgwﬂmam)n 2-yl, and 6-
trifluoronethyl-pyridin-2-yl 40. A conpound of
Cl aim 34 having formul a (|va) -127 WO 2007/ 041362
PCT/ US2006/ 038181 CH3 0 R4 N N1-11 H H2N N R6a R5
H (lIVa) or a tautomer, pharnmaceutically acceptable
salt, or prodrug thereof, wherein R4, R5, and R6a are
as previously defined for formula (1V). 5 41. A
conpound of Claim 14 having fornmula (V):

-128-
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wherein RL0 and R11 are independently QlL, and Ra, R
w@Rgo7asd6XY are as previously defined for formal/aS2006/038181
(I'1). 10 42. A compound of Cl aim 41 having fornmul a
(Va): -128 WO 2007/0A41362 PCT/ US2006/ 038181 Ra O N N
R )II," N~*~ H2N ( N/ @@ R11 (Va) wherein
R10 and R11 are independentfly QL, and Ra, R QL, and
for_Ror mul a (V). 5 43."
A compound or a Nfere ut omer, or
phar maceuti cal | y|laccept gbl e sallft thereof of aiml

sel ected from Tafl es 1-5, . composi tion conprising
a pharmace Nnd a conpound
. of any one c 03|t|00n of
Claim44, further conprising at |east o i onal

10 agent selected fromthe groupﬁp
i ri notecan, topotecan, genC|ta 2fie,
trastuzunab 5-fluorouracil, Ieucovorln car bopl atin,
cisplatin, taxanes, tezacitablne, cycl 83hosphani de,
vinca al kal oi ds, geftinib (Hﬁﬁlanib suni tinib,
sorafenjb erlothnlb dexrazoxa ght hr acycl in

andWhsTemR rewd Rig are/sznﬁ@méﬁﬂw apérft i RgQa %h@ t“iec%? previously
defﬁ,}édq&%hﬁﬁlwg)_HSPQO activity conprising

43." A compound or a stereoisomer, tautomer, or pharmaceutically acceptable salt

thereof of Claim 1 selected from Tables 1-5.

44. A composition comprising a pharmaceutically acceptable carrier and a

compound of any one of Claims 1 to 43.

45.  The composition of Claim 44, further comprising at least one additional
agent selected from the group consisting of irinotecan, topotecan, gemcitabine, imatinib,
trastuzumab, S5-fluorouracil, leucovorin, carboplatin, cisplatin, taxanes, tezacitabine,
cyclophosphamide, vinca alkaloids, geftinib, vatalanib, sunitinib, sorafenib, erlotinib,

dexrazoxane, anthracyclines, and rituximab.

46. A method for treating a condition by modulating HSP90 activity comprising
administering to a human or animal subject in need of such treatment an effective amount of

a composition of Claim 44.
47. The method of Claim 46, wherein the condition is cancer.

48.  Use of a compound of any one of Claims 1 to 43 in the manufacture of a
medicament for treating a condition in a human or animal subject by modulating HSP90

activity.
49, The use of Claim 48 wherein the condition is cancer.

50. A compound of Claim 1 for use in the treatment of cancer.

-129-



15 adm nistering to a human or ani mal subject in need
of such treatnent an effective anount of a

weewposidsi on of Claim44. 47. The net hod of C BETUERN6/038181
wherein the condition is cancer. 48. Use of a conpound

of any ope af aj 110 43 in.t f
med canenirefiod pf bibarhd Soctipif SRLOERHAE (B'ord
sterasikstidr, Buln®e phaymagedtitAly dagegtitPOshlt, 8Dp@digrthérgof, 48mprising
The use of Claim48 wherein the condition is cancer.
50.af\ C Cf@milﬁgta BinpoliAd 57 thrhla FggTSﬁith i 4di@ td foRmtaRidid Aldition
cancer. -129 WO 2007/041362 / US2006/ 038181 51. A
salthet hod for preparing a conpound of aim1 of fornmula
(1) ,0r a_stereqis [y, I iccahl ‘
5 Godhr anrE kAR SRk B RimuBr®) (SR h R Hale compound of
fonﬁﬁlaqt)';mg a conpound of fornmula (I) with an acid to
forman acid addition_ salt; or,5 (b) reacting an, acid
addic i orteagsing agfineppediatg compoynd qfdprmyla Wéé’ﬂgh%l@m ine or a
PO formula (1); or (c) reacting an
gualﬁh eer&r?e?lgﬁg{ee conpound of formula (VI) wth guanidine
or a guanidine derivatiive WOR Ra NORb 10 (M)
wherein Ra, R and Rb e as defined for formula (1)
and Wis 0 or NR R' wh nd R' gre independently
Hor alkyl to form fprmula (I). 52. The
i nt ermedi ate conpouhd of dai m 51 jhaving fornmula (V).
53. The internedi ate conpoynd of aim52 wherein Ra
is methyl. 15 54. The i di conpound of Claim
52 having fornmula (VI1)0°0 0 NHR OR6a R5 H
(M1) wherein -130 WO 2007/ 041362 PCT/ US2006/ 038181

10 (V1)

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 (I).
52.  The intermediate compound of Claim 51 having formula (VI).
53.  The intermediate compound of Claim 52 wherein R® is methyl.

15 54.  The intermediate compound of Claim 52 having formula (VII) -

0O O

(VID)

wherein
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Ris as defined for formula (VM); RS5 is hydrogen or

hal o; and R6a is selected fromthe group consisting of
whadoo/04136bst i tuted or unsubstituted aryl, andPCT/US2006/038181

substituted or unsubstituted heteroaryl. 5 -131

R is as defined for formula (VI);
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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