WO 2005/ 016346 PCTNS2004/ 026235 QUI NAZOLI NE ANALOGS AS RECEPTOR TYROSI NE
KI NASE | NHI BI TORS [0001] This application is a Continuation-in-Part
application of U S. Patent Application Serial No. 10/642,440, filed August
14, 2003, and clains priority to U.S. Provisional Application No,

60/ 551, 718wofdsmdssar ch 10, 2004, each of which is 5 spa@irfige@lolyzss

i ncorporated herein by reference inits entirety. BACKGROUND OF THE
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| i gand bi ndi ng, hono- o 5 heterodinerization 1s induce results in

t he acti vat i obhyperprblifetajivediseasek suchse cargenamidrisilamudatdn spnemydaistandn  of

tyrosi nes on_the jntracellular signaling donains. Since no known |igand for
ErbB2 has be&P HALEP B ™ nd ErbB3 | acks an active kinase domain, these

receptors nmugf hebes@mbitionlof e $1atcdfithé Ar esponse. The phosphotyrosines
then recruit _the necessary cofactors to Initiate several different 30
si gnal i ng caf¥dks i ncTesliveg! reaeptoriyyoping kivese Pk corsistrpiipmelasehat hways. The
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(HER4) (Reviewed in Riese and Stern, Bioessays (1998) 20:41-48, Olayioye et al.,

EMBQ Journal (2000) 19:3159-3167 and Schlessinger, Cell (2002) 110:669-672).

These are single pass transmembrane glycoprotein receptors containing an .

extracellular ligand binding region and an intracellular signaling domain. In addition,

20 all receptors contain an intracellular active tyrosine kinase domain with the exception
of ErbB3 whose kinase domain does not exhibit enzymatic activity. These receptors
transmit extracellular signals through the cytosol to the nucleus upon activation. The
activation process is initiated by ligand binding to the extacellular domain of the
receptor by one of a number of different hormones. Upon ligand binding, homo- or

25  heterodimerization is induced which results in the activation of the tyrosine kinase
domains and phosphorylation of tyrosines on the intracellular signaling domains.
Since no known ligand for ErbB2 has been described and ErbB3 lacks an active
kinase domain, these receptors must heterodimerize fo elicit a response. The
phosphotyrosines then recruit the necessary cofactors to initiate several different

30 signaling cascades including the ras/raf MEK/MAPK and PI3K/AKT pathways. The

precise signal elicited will depend on what ligands are present since the intracellular



signaling domains differ as to what pathways are activated. These signaling
pathways |ead to both cell proliferation and cell survival through
i nhibition of apoptosis. [0004] Several investigators have denonstrated the
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Tarceva i e Jﬁiﬁﬁbdtedmkﬁlwﬂl&maﬂbéﬂaéﬁsdm&ldﬁig dldrRovdtgtbladder,sxerbed to 20 be
commercially aval | able. In addition, several other antibodies and snall
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receptor si undn evel opnent .
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have utilitySexerat inbibitpesoe the B eed he Brof kugnading paihway haveplemonsiateld 30 by

t he inhibiti I y act as

i nhi bi t or s %P“’%L?f?% § it e HesaR %%‘%@i‘ﬁ & YT}/_'S%{% TRuediatl oo

::n gelner ?l- ) Zrhdﬁﬁ)cldﬁmtlb@dy wae higiresedtior e inbe ol cated@rthy UhitsdeStars irgener al
ormita T 1998. Iressa and Tarceva are small molecule inhibitors of EGFR that are expected to

20 be commercially available. In addition, several other antibodies and small molecules

that target the interruption of the type I tyrosine kinase receptor signaling pathways
are in clinical and preclinical devélopment. For example, IMC-225, which is a
. humanized antibody against the extracellular domain of EGFR demonstrated efficacy
and will likely be approved.
25 SUMMARY OF THE INVENTION
[0006] This invention provides compounds, methods to produce these
compounds, and pharmaceutical compositions containing the compounds that inhibit
type I receptor tyrosine kinases. Such compounds, generally referred to as
quinazoline analogs, have utility as therapeutic agents for diseasés that can be treated
30 by the inhibition of type I receptor tyrosine kinases. They may also act as inhibitors
of serine, threonine, and dual specificity kinases inhibitors. In general, the invention

relates to quinazoline derivatives of general Formula I:
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WD 2005/ 016346 PCT/ US2004/ 026235 NR1 R2 Ar X D R3N H |

bonded to at | east one of the carbons at positions 5, 6, 7 or 8 of

bicyclic ri

ng and wherein the bicyclic ring is substituted by zero,

[0007] wherein Ais

t he
one or

two 5 i ndepgnaiRRieRe groups; [0008] Xis N, CH, CF or G Ais Qor
Z. NR6 ([ 0010] ©1s R8 [001 1] R is a substituted s @tg?g%ssuted,

nonocyclic

substituted or unsubstituted C _s alkyl, AR
R3 is hydrogen, hal ogen, cyano, fftro,
al kynyl, C3-C10 cycl oal kyl, C3-C O\

substituted benzyl;
Cl O al kyl, C2-C10 al kenyl,

or bicyclic, aryl or 10 heteroarijlliqzrmi ety; [0012] R2 is

c

H or a
[ 0013]
C2- O

| al kyl, aryl, arylallcyl,

heteroaryl, 15 heteroarylallcyl, hgterocycly}, partially unsaturated
heterocylyl, heterocyclylalkyl, -Q4 R5 _-ISO2NR6R4, -C(O R6, -C(O OR6,
-OC(O R6, -NRAC(O OR5, -NR4AC(O 3 4RBH - NR4AR6, - NR4AC(O) NR4RG, - ORG,
-S(O R5, -S02R5, or SR6, wherein‘said alkyl, alkenyl, alkynyl, cycloal kyl,
cycloallrylallcyl, aryl, arylalkyl, hetgroaryl, heteroarylalkyl,

het erocyclyl, partially unsaturated heterocylyl, and heterocyclylal kyl is

20 opti onal I[00&Abst i t othstrimitihbapded toat feas engpidhpeartans efpmsitiont 5,1, et 2ct ed

fromthe gr
C2-ClO allr

e B S AR xSRI el kTt o9 8, o,

kenyl ,
nitro,

trifl uor dmetihgdpenddnf RUgowpapt hoxy, trifl uoromet hoxy, azi do, NR4SO2RS5,
_COR6, -C(OORE., -O(O.R6, NRAC(O)OR5. - NR4C(O) CR6,
[g&i@%, - %&&:%ﬁﬁ%ﬁ-@: " NRAC({ NCN) NR4RS, . - OR6, - S(O) RS,

- SC2NR6R4,
- C( O) NRARS,

- SO2R5, arylmggy]yl al | wﬂSQ&ez.eroaryl , heteroarylallcyl,
3 ?

het er ocycl ylal I Cyl ;

10

15

20

25

NR® |

(RQ))LN, Nty
[0010] Qis Y R :
[0011] R! is a substituted or unsubstituted, monocyclic or bicyelic, aryl or
heteroaryl moiety;, |
[0012] R?is H or a substituted or unsubstituted Cy.5 alkyl, allyl, substituted
benzyl;
[0013] R’is hydrogeln, halogen, cyano, nitro, C;-Cyq alkyl, C5-Cyg alkenyl, C,-

Cyp alkynyl, C3-Cyp cycloalkyl, C3-Cyg cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, partially unsaturated heterocylyl, heterocyclylalkyl,
NR*SO,R’ -SO,NRR?, -C(O)R®, -C(O)OR’, -OC(O)RS, -NR*C(0)OR’, -NR*C(O)RS,
-C(ONRRS, -NR'RS, -NR*C(O)NR'RS, -ORS, -S(O)R®, -SO,R, or SR®, wherein said
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyelyl, partially unsaturated heterocylyl, and heterocyclylalkyl is
optionally substituted with one to five groups independently selected from the group
consisting of oxo, halogen, Cy-Cyg alkyl, C5-Cyg alkenyl, C;-Cyp alkynyl, C5-Cio
cycloalkyl, Cs-Cyg cycloalkylalkyl, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NR*SO,R’, -SONRR?, -C(O)RS, -C(O)ORS, -OC(O)RS,
“NR*C(0)OR?, -NR*C(O)CR’, -C(OINR'R®, NR'R®, -NR'C(ONR'R’,
NR*C(NCN)NRRS, -ORS, -S(O)R, -SO.R’, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, and heterocyclylallkyl;

het erocycl yl, and



WO 2005/ 016346 PCT/ US2004/ 026235 [0014] R10 is hydrogen, hal ogen, cyan,
nitro, Cl-Cl al kyl, C2-Cl10 al kenyl, C2- C10 allcynyl, C3-Cl10 cycl oal kyl,
C3-Clo cycloal cylallcyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,

het er ocyclwo20038igieocycl yl al l cyl, partially unsaturat epdi@i@iRayssy!
NRASO2R5 - SOZNR6R4 -C(OR6, -C(O CR6 -OC(O R6, -NRAC(O OR5, NRAC(O R6, 5

-C( O NR4RG, R R5 r SR6, erein
said al kyI cenyl %%%%gen wegega?w(? (m%‘?gl“cl% %&Vl — t‘gjocycl yl,
or partiall yclldran@ﬁyu@;,egcydslemﬁowgiowcmmqm&yloaﬂﬁlwamgvbﬁkﬂe%ddﬁ@d with one to
five groups mdependently sel ected fromthe group consisting of o0xo,

hal ogen, C1-leisoasylrlyl, hetoroeyedyl hefeaanyslylalisyl, partially wigafyirated hegragyelykycl oal kyl |
C3-C10 | g 0 ¥ ¥Tals th ,
(i 71 uor omet ggigb%ézgg%m%%%td@% N TR UOIORE BB o
8 % et e S, oo il e e

- - ary a et er oar

het er oar yl a|ﬂi‘5ﬁ auf‘?g;g Oalgﬂdarﬁﬁ@?%@th?ﬁ&w@i OT%@HEPWE‘@I*}%& 1to 3
and each R%t&@dg 1stogﬁorﬁiﬁ?'§ulﬁﬁmf$ﬂfr\]ng§roﬁ9¥0 ﬁv]e%rcl; hﬁlﬁpa{qeﬁg%e@&e@m e of said

R10 groups nmay bé 1'ndependently | oi t oget her tons to which
they are attiohés grompcongbtmge! ex® hilogeh0Crewathyb 26516 hlbariyll,d5s+Cro elkyrglor

het er ocycl oalkyl ri.n pti anal inin dditional

het er oat omsaé?s(é“é%?l%%kﬁ’r@’n@‘c"ﬁ%c%aruﬂ’gﬁfcﬂbqﬁcgﬂ%?gmg#m@me YbS0, so2 and NRS,
wher e eamh rdxﬂ@orsmem@? iflucfiRiiding dzioS PSS OIRT SD,WRFIR', cmﬁ@R@ three groups
i ndependent |y sel gct ed fromthe Q 20 con§| stllr;\gipo]‘5 ha en Cl- C10

al kyl, C2- qé(fap mPC @%C@ﬁ%y&l{ |-

cycl oal kyl al | kb d xy
trifluoronet ox a2| d ar Wﬁmﬁﬁsrﬁgaﬁ Sr%!‘%{e’r aryl, arylallcyl,

het er oar yl alﬂejzdroarylhmtﬁony}ﬁlkiyy heteioytlyiainé hetenciolylallddy Wherpih@is a3 &a&i d ri ng
does not cont acent or two adjacent S atons; RD R8 R6 Re WY

/ VFW 25 [ 001%¥ @ |°§n??tdh!el§ﬁle Fptvher ei n when R6 = H then Z further
i ncl udes;s4 Wgy05/ 016348 E&ér@%ﬂﬁi%%%ﬁémam independently joined together

with the atoms to which they are attached to complete a 3 to 10 membered cycloalkyl

ring or heterocycloalkyl ring optionally containing one or more additional heteroatoms
selected from the group consisting of O, S, SO, SO, and NR(’, where each ring carbon is
optionally substituted with one to three groups independently selected from the group
20  comsisting of halogen, C;-Cip alkyl, C5-Cyo alkenyl, C,-Cip alkynyl, C3-Cyp cycloalkyl,
Cs-Cig cycloalkylalkyl, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, aryl, OR®, NR°R, SRS, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl, provided said ring does not contain two adjacent O

or two adjacent S atoms;
RB

R RS R? I
NG 0
N
\
R N
25 [0016] Zis R . R )

[0017) wherein wherrR® =H then Z further includes




RX~NNN \~ Y~ v/W Q Nv/, > RWI1" and RO [00181 and wherein Z

i ncludes one or nore R$ or RO groups, wherein said R8 and RO groups maybe
bonded to the sane or different atons; [0019] Wand V are independently
sel ect ed fwomsbesgr oup consisting of 5 CR7Rs, CR$R9, prdboodore2sd and SO, ;
[0020] Y is selected fromthe group consisting of S, SO SO, CR7CRs, and
CR$R9, provided that [00211 when Wis O, NR6, Sg SO or SO2, then Vis
CR8BR9, and [0022] vvherhgv isH0, NR6, S, SO or Qé t henyW nd Y are each
CRBR9; 10 [00231 R4 is Cl-6 al kyl; [0024 g r| J uor onet hyl ,
Cl-Co alkyl, C3-do cy¢lwal \cyl, aryl, arylal etefoaryl,

het eroaryl al kyl , heterogygl yl/ erocycl yl al k I , ornypartially unsaturated
het er ocycl e, wherein saV'd; lkyl, oal kyl , ar?/( ~arylallcyl, heteroaryl,
het eroaryl al I cyl, het enRchcI yI part i al Iahdunsaagur ated heter ocycl yl, and
het erocycl yl algﬁ is optionally 15 substituted wifh one to five groups

i ndependent | 0| ect e dnf MhmcIengludesone eriapistR: ngogroups(@fhewmaag@q Cl - C10

al kyl, C2-C | oal kyl, C3-C10

gy;:: oal I cyIt ?{fgﬁlgf?%iﬁ‘gyggnl?@gd%&mg?tﬁéfsﬁr. fl uor olrgr;lt g%l 1 ev

I fl uorone ri f Wiasd dhat msieyen gc m tHeedreupominyiktingafy| al | cyl ,
het er oar IaI% er@c%@d él an;:lhg het erocycl yl al kyl; 20 [0025] R6, R$ and
RO are | t ﬁgq pF‘fe group consi sting of hydrogen,

trifl uororretmm CL- Ci0isabtkéid forh SRl ho s G0 of ST, ok Tcnd ilo, vyl al kyl

het er oaryl , roaré/l allryl, heterocycl yl, partially unsaturated
het er ocycl yI %del‘% @r’ﬁb@ycl yI allryl, V\/nerel n sal d allcyl, cycloallcyl, 1
aryl, aryl al het e ? punsat urat ed |
het er ocycl yl[wiuld het é‘&%{éﬁ: ngﬁé’t%w%l ]IS FJ?%‘ @bstituted with one
to five groqp&zz]ndepemdﬁm\hy()s @, 80 éﬂ&@gﬂh&e%mﬂlmaﬁ@ﬁai@ﬁw of oxo,
hal ogen, g@% aRcyI § al Eﬁnyl C2-CIO allcynYl, C3-d o cycl oal kyl,
C3-do ]t(,)ycl[ I](yIaII h itro, OR6, NR6Rs, SR6 trifluoronethyl,
di f | uor onet flgg(M? tri flqjs%gﬁa{,,ﬁgfﬁyl, c éoq,gkyl @3;@1&??%% g@%eﬁeroc CI al kyl,

y

het eroaryl al'l cyl, heterocyclyl, partially unsa yl and
het er ocycl y |Iatet(myy1 heteroarylalkyl, heterocyclyl heterocyclylalkyl, or partially unsaturated

beterocycle, wherein said alkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,

heterocyclyl, partially unsaturated heterocyclyl, and heterocyclylalkyl is optionally

15  substituted with one to five groups independently selected from the group consisting of
oxo, halogen, C;-Cyp alkyl, Cp-Cyy alkenyl, C3-C;p alkynyl, C5-Csp cycloalkyl, C3-Cyo
cycloalkylaikyl, cyano, nitro, OR®, NR*R®, SRS, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and
heterocyclylalkyl;

20  [0025] R® R¥and R’ are independently selected from the group consisting of
hydrogen, trifluoromethyl, C;-Cyp alkyl, (CHs)o4C5-Cyp eycloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl, partially unsaturated heterocyclyl and
heterocyclylalkyl, wherein said allcyl; cycloalkyl, aryl, arylalkyl, heteroaryl,
heterocyclyl, partially unsaturated heterocyclyl, and heterocyclylalkyl is optionally

25  substituted with one to five groups independently selected from the group consisting of
oxo, halogen, C;-C)g alkyl, C2-Cio alkenyl, C>-Cyq alkynyl, Cs-Cip cycloalkyl, C3-Cyo
cycloalkylalkyl, cyano, nitro, ORS, NRR®, SRS, triflucromethyl, diffuoromethoxy,
triftuoromethoxy, azido, aryl, heteroaryl, arylalkyl, heteroarylatkyl, heterocyclyl,
partially unsaturated heterocyclyl and heterocyclylalkyl;

5



5 WO 2005/ 016346 PCT/ US2004/ 026235 [0026] R7 is hydrogen, hal ogen, cyano,
nitro, Cl-do al kyl, C2-Cl0 al kenyl, C2- CI O al kynyl, C3-Cl O cycl oal kyl,
C3-Clo cycloal kylallcyl, aryl, arylalkyl, heteroaryl, heteroarylal kyl,

het er ocyclwd 2e088i84¢ocycl yl al kyl , partially unsaturated fRNSdSs -
NR4ASO2R5 - SO2NR6R4, -C(O R6, -C(O OR6, -OC(O R6, -NRAC(O OR5, -NRAC(O R6, 5

-C(O N”4R6, g R6, - NR4 -OR6, -S(O RS, -S0 ey OF S wherein

sgi( d) al kyl ,[O%enyl , I}gﬁ%’%?g,m?f%qg(%lc@ﬂoz mﬁ{P) lfclﬁé%ﬁgkg'@? a]%@gsgpé'cycl yl,

and partial | g, alk@ﬁdyﬂ,t 0f-8l,@8clbgk @] OLE G ydlodlley 1M | SRk MISH BSteidatified Wi th one
€ g

to five groups in elngglyly sel ected fromthe group Consisti'ng of oxo,

hal ogen, Cl -leicrpayl A1 hetsrpyclyletkyopartially wsayrateddstetiogeleycl oal kyl |
C3-C10 cycl 5 an L i ' t hoxy,
€10, oy kel sdyicangt Coge merittiood. e ie
-“Ejg(( 9 c%?ﬁl ,ngmé)-msﬁ, g@@(ms 6,--OH%4B®)R5;-SBQRK| lkﬁ?mﬁﬁsrein said

- — - R , ar , ar a , .neteroar ,

het er oar y|_a|ﬁ§84 aﬂ{e}g@?@#&w&gﬂkﬂaﬁ“ﬁ’ g‘i*@?”ﬁ@éﬁ‘%%’ﬁlt}’b&%%m?@’cycl yl yand _

het er ocycl'yl ﬁs&watedllétefbo@?aﬁis Qﬁtioﬁgﬂyaéﬁgstﬁﬁeé RESLAAE ﬁ%ﬂ%@%&;ﬁa&%ﬂﬁﬂgo whi ch

they are attached may be 1ndependéntly joined to co a 0
nmenber ed cycielsaied Epm the gigupeonsisngefosy.diabvgerk ¥h-Chi AllyloBi-Coradliehyl, €pfitbai ni ng

one or nore L I [ | ect from.the.grou nsisting of 0, |
S50 e AR BB R e R R R B 1B R oo Ebat  t o with |
P oG, L i ity oyel ol I oyt

al ogen, - a , - eny - al ken p cycloal l cyl,
C3- C10 cycl oééq?@ ,aéQQ(P),R C%Q,?é)ﬁl gf' ; 4@@)1“3&09@9&1%%5 ,,-NB,"’R uor omret hoxy,
trifluoronet] 460 naf, R NG, . Br0ar rylal kyl, ;
het er oaryl al cytlngo etﬂérﬁgy%,(ﬂ(/}l pg%fi al I’ys(g?géts{gﬁgt’ﬁh%#%@éycl yl and .
het er ocycl yllztdkgaryl, mtapeardeldty’s héteroeychyd, padialy umseturatal ietdrocytivbaraldj acent 0 or

two adj acent gatoln%' ’5 [0028] or R6 and R8 together with the atons to
whi ch ‘t hey AFERRYHRIE may be independently joined to conplete a 3 to 10

menber ed scy quopt kyl 1 ionR* aid Rh @loethacyifd etk to wileh SR kenRhdhkd &@Pb&I ni ng one
or nore additional heterogatons selected fromthe group consisting of 0, S,

SO, SC2 and ingpendgady singd Exeamnistey 3 nllypembaed oyplopknkuingorsubst it uted with

Pl ogan. |0 RehPRASERERIGRANY Ko BiE by TNl Biogine QIRLR | 09 ©f
cyl, C3- ClGray thegadupycbadisting of OyRSQ), SO, tudNRE mihbteimosaohEhdiydrbon is

di f1 uor onet hoxy, i . .
op)égnaﬂy substituted with one to three groups independently selected from the group

20  consisting of halogen, C,-Cyg alkyl, C3-Cyp alkenyl, C»-Cip alkynyl, Cs-Cyo cycloalkyl,
C5-Cyo cycloalkylalkyl, cyano, nitro, trifluoromethyl, difluoromethoxy,
triflucromethoxy, azido, aryl, OR®, NR®R, SRS, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, partially unsaturated heterocyclyl and heterocyclylalkyl, provided said ring
does not contain two adjacent O or two adjacent S atoms;

25  [0028] or R® and R® together with the atoms to which they are attached may be
independently joined to complete a 3 to 10 membered cycloalkyl ring or
heterocycloalkyl ring optionally containing one or more additional heteroatoms selected
from the group consisting of O, 8, SO, SO, and NR6, wherein each ring carbon is
optionally substituted with one to three groups independently selected from the group

30  consisting of halogen, Ci-Cyp alkyl, C;-Cyp alkenyl, C;-Cyp atkynyl, C3-Cio cycloalkyl,
C5-Cio cycloalkylalkyl, cyano, nitro, trifluoromethyl, diﬂuoromemoxy,_

6n48

trifluoromethoxy, azido, aryl, OR®, NR°R®, SRS, heteroaryl, arylalkyl, heteroarylalkyl,



trifluoronethoxy, azido, aryl, ORB, NR6R8, SR6, heteroaryl, arylalkyl,
heteroarylallcyl, 6 WO 2005/016346 PCT/ US2004/ 026235 heterocyclyl,
partially unsaturated heterocyclyl and heterocyclylal kyl, provided said ring

does not cwot28dsmi1é4p adj acent 0 or two adjacent S at onmsped o285 RL and R8
together with the atons to which they are attached maybe [lﬁ%gepengently '

joined to co [ dc oal.lyl ring_or 5 heterqcycloallryl

ring opti onaﬁ%‘%@%@é’%ﬁ%%‘g%g'?f%?%%%é@h%%ih&?’?ﬁ?‘*ﬁfﬂ@%&%&f%@é@ &88ed from

the group cofsdssibt ddfita@f twd adfacenbO or B a@idnfomyher ei n each ring carbon is

optionally substituted wi,th ope to three groups 1 ndependently selected from
g

the group cHkting SR read BYdegetler with theatomsito wokhiqy as ataciydd mbeCl O

T or ot BuPbetd Rt opbelcad BHG AR B BHEDE " ot vl . ore,
b o 3 e N g ey S
Contain two SRR SR Gl eSO Nttt o gerh e crbontid B ¢ oget her
with the at ogmichaliyuibaliutd it BictoHit r‘}%@ﬁ?@%ﬂyﬁ&%@%ﬁ Mg grkoly;]l?i ned to

conplete a 3 to 10 nenbered cycl oal kyl ri eterocyc ring
optional |y cemmsisiing ofdalogen, 61- 1deelCh psermil, Grele gyt G:-Cglogesadidy], from t he

group consi ski of SO,  SO2 _and. NR6 erein each ring carbon nay be
optional |y SESBQ?WC E}P%@d\%kylhc%’ﬁ%%’frﬁ}u@gm&ﬂg@ YR eHdent [y sel ected from
the group ceiflab®kielBxpiazida) #ECOR®, BRRY QR4 Heeidaryl Gg1&ikdl, Btk8MylatiyC2- C10

al kynyl, C3-Cl10 cycloal kyl, C3-C10 cycl oal kyl al'’kyl’, cyano, nitro,

trifl uor omet Rggrocyain. paviByBesabajed IE@IQOUFlﬁﬂ@di@WYﬂN?]MhETmed saigting ORS,
NR6R3, SR6, -1, . ' Jdcyl, heterocyclyl,
partially un‘?%%ﬁé%t%é hevtggy%géntpﬁwg&r:%ﬁ%é@g%%@%l ylallcyl, provided said

ri ggngo;as n[?ﬂS@:]onft air]mfﬁ%ﬁmnh ?H mmbt mﬂoﬁethmwwmﬂﬂiey%]md man{)ag}@al] or R6
an oget her . ato 0 | ey are attached may be

i ndependent I‘?Q?Pﬁp‘x\%hyi%“%&?rfﬂ@ gle g 340 ﬂ@m%E%W%H{Y«EW%TaI lyl ring or 25

het or 00y oakditbeycioRtly il SRk, GARMNRY: ABF iR GoRHogRRe,

het er oat ons sel eCte fromthe dgroup consisting o and NR6,
wher ei n eachirem tite grouponsisting of ©, So¥D.iShahd JRE wistdin edchdingicathomomey b t hr ee

roups i ndependent| lLected fromthe qgro onsi sting.of hal ogen, Cl-C10
e o R ol Bt o He StRan SR it B St e
cycl oal | cyl aédﬁmgﬁngcofm@gemt:plc%ag%idzll\ﬁng%wé%lc%ﬂi&ﬂﬂ%mbWI 30 -

trifluoromethoxy, azido, ary ) ) , eteroaryl, aryl aI’kyI ,
het er oar y! al $yf1e cycloalkylalkyl, cyano, nitro, trifluoromethyl, difluoromethoxy,

20  trifluoromethoxy, azido, aryl, OR®, NR°R®, SRS, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, partially unsaturated heterocyclyl and heterocyclylalkyl, provided said ring
does not contain two adjacent O or two adjacent S atoms;

[0031] or R®and R'® together with the atoms to which they are attached may be
independently joined to complete a 3 to 10 membered cycloalkyl ring or

25  theterocycloalkyl ring optionally containing one or mdre additional heteroatoms selected
from the group consisting of O, S, SO', SO and NR®, wherein each ring carbon may be

- optionally substituted with one to three groups independently selected from the group
consisting of halogen, C;-Ciy alkyl, C>-Cyp alkenyl, C5-Cyp alkynyl, C3-Cip cycloalkyl,
C5-Cyp cycloalkylalkyl, cyano, nitro, trifluoromethyl, difluoromethoxy,

30  trifluoromethoxy, azido, aryl, OR®, NR°R®, SR, heteroaryl, arylalkyl, heteroarylalkyl,

keterocyclyl, partially unsaturated heterocyclyl and heterocyclylalkyl, provided said ring

does not contain two adjacent O or two adjacent S atoms;




het erocyclyl, partially unsaturated heterocyclyl and heterocyclyl al kyl,
provided said ring does not contain two adjacent 0 or two adjacent S atons;
7 WD 2005/ 016346 PCT/ US2004/ 026235 [0032] or Rs and R10 together with the

atonms to W sdashiagy are attached may be independent!y pegirieshsbosi2e0npl ete a
3 to 10 nenbered cycl oal kyl ring or heterocycloallcyl ring optionally

containing o r nore pnal heteroatons selected fromthe grou
consi sti ng O@S%ﬂ S, s& ﬁséli‘hgncfo “Wiigbeeﬁ ?m%fﬁé’ﬂn?hth@’ @8 Alrshed g p
optional |y slﬁacb?ehdeﬂﬁ Fm’fédtt@c etegstt&‘p?ﬁeﬂﬁ 10 a?c{aﬂe?jpy gntly sel ect ed from

hal ogen, c2 Cl al keny C3-C10 cycl oal kyl,
C3- C10 cycl d@tdtgqyallokﬁ;/ryl nngcmﬂrwallymon‘tammgqnﬁbr moran&dmhyélheﬁroﬁtomrsdmed]oxy

trifluoronet | do het e Qar | al kyl ,
het er oaryl al yIP @%I(’focglﬁq §MQ3HR€]H§ e ﬁ‘Eg %S/ ¢ and
het er ocy @l yltginbﬁaﬂy,summtédiﬁﬂl @x@'t@'ﬂﬁé&ﬁo@@ﬁﬂeﬁ@ﬂe&%&ﬁb@d Fr%:{ patey 0 10

or two adjacent_S atons. [0033 The invention nay "also be direCted to

phar maceut i ca By et dkanal, Colonllonsl, Cpﬁ?qum]@é]ﬂwlb EaQMYabaﬂcyleﬂcmht abol i t es,

and phar mac ound al Formula I.
Met hods of en‘&&ﬁ t{%%’?@g%u ds f@?"@‘h"g tm‘?" érﬁgtﬁggpggz@%g%?, d. 15 [0034]

In a furtherNR ﬁi{ hétérearpl, exyinlityl, |hawmatyﬂamrylpfewmo@el§d ﬁ@ﬁﬂo}umgmiakbat i nhi bit

the activit f rece rosj.n nases such as EGFR ErbB2, ErbB3,

Er bB4, VEGF@? ﬂ%lgleaéﬂ&‘* %lylelgp%pl.’og;dﬁésae & 8ot soniam g ladjagent ©0035] I n a
further @spegtwo bdjsochf €6MAE | Nvention provides a nethod of treating

di seases or nedical conditions nediated by type | receptor tyrosine kinases

whi ch 20 corfﬂ933§ es adr"ﬁhntitmeeﬁdmga}t aiStabewarwteuItmphmenﬂly aoepdtlect i ve

anmount of a ound_of For ha ceutl ac |l e salt or
in vivo cl erﬂ% »P WFW&FH‘E%@YC mf%%%@fdo Jgalnﬂ?‘f g'y?ﬁ‘ée@%%?‘?%g‘ present

i nvention prmmm&uﬂ@bflg&ieﬁwommPletHQistdI%&Mg%%dr@ﬁbuﬁﬁsJn‘ype | receptor
ki nases whi ch corrprl ses adm nistering to 25 a warm bl ooded ani nal an

ef fective arfioumpledrrealendgseittd of Formula I, or a pharmaceutical ly

accept ablse or in a further
aspect, l:it heslgéje ent |nh¥/g§ﬁh%%§%\ré%\?ﬁlg %q%%ﬁ%eéﬁghpr%’\%}g’@fgt%}pe I

recept or ki ralsibit ithretectivityos fityed Imo&ptmmﬁpsmshngseadlmhmsm FgbB2) BabBRr m

bl ooded ani EL s ELERS Y tEnd T oSl ac ot nbortiyla 1 or @

[0035] In a forther aspect, the present invention provides a method of treating

diseases or medical conditions mediated by type I receptor tyrosine kinases which
20 comprises administering to a warm-blooded anirnal an effective amount of a
compound of Formula I, or a pharmaceutically acceptable salf or in vivo cleavable
prodrug thereof.
[0036} In a further aspect, the present invention provides a method of
inhibiting the production of type I receptor kinases which comprises administering fo
25  awarm-blooded animal an effective amount of a compound of Formula L, or a
pharmaceutically acceptable salt or in vive cleavable prodrug thereof.
[0037] In a further aspect, the present invention provides a method of
providing type I receptor kinase inhibitory effect comprising administering to a warm-
blooded animal an effective amount of a compound of Formula I, or a
30 pharmaceutically acceptable salt or in vivo cleavable prodrug thereof.
[0038] In a further aspect, the present invention provides treating or

preventing a type I receptor kinase mediated condition, comprising administering an.

8



30 pharmaceutically acceptable salt or in vivo cleavabl e prodrug thereof.
[0038] In a further aspect, the present invention provides treating or
preventing a type | receptor kinase nediated condition, conprising

adm nistering an 8 WO 2005/ 016346 PCTI US2004/ 026235 anount of a conpound

ef fecti veywi®Pahé6@s460r Prevent said type | receptor Kingggaspmgdiabszd
condition or a pharmaceutical conposition conprising said conpound, to a

h i mal | d t hergof. i i d | d of
Formil a1 sgbugt A ERSholf P Rgivs WA Ebhat et Wi BBE Y FtnpGr Ba%8T bawmbi
prodrug t heng@fiated@hdRiony @ pharifieecal colipBdien bREbaiRkafDRtidobad 14 hat can be

treated according to the nmethods of this invention includes
hyper prol i f diuganes agimabingsed therags vhesein said epmpsund fiva eamppuad of Ferawila | ung,

breast, colgn . € - Kl i S eukem as,
| ynphomas, gé%pﬁé%%?ceﬁtl%?%gc%erp ?%?éc}gﬁ g’{ ’é“!ﬂl“g‘gr}g%%"a@%?dlﬁ? %e%o'f Thé

hyper pr olsi f eyt I reeeptaikirose ewrdiatell @ohdid@dthatidan be asged nasrdifig foahemktods nmay be
used advant agequsly in, conbination.with other known therapeutic agents.
[0040] The i \%éﬁ%‘%‘%wl%%l “Y[i%hé&’%fgf s ding F‘é%‘laseéliﬁﬁﬁbeﬁgﬁiﬁ?@ mpri si ng
an effectivecamu bfeas@ém&g%%ry?ﬂmﬁfﬁﬁm{am%&ﬁwﬁ@%ﬁnﬁéasﬁems%i | or a

phar maceuti cal I'y accept abl e prodrug, pharnmaceutica actrve netabdlite, or
15 phar maceudyinpkdrhas, esopkgguabiterusen trodtdie rewhg ofteokinfls sllgiperpoviikratidv ant ages
and novel features of this invention shall be set forth in part in the
descri ption Sr?ﬁ‘ierﬁ"ol lows, and in part will becone apparent to those skilled
in the amt ypesy)exani makicompainds bEFdrallawhftbaed kdvaait@R]y iar My be

| earned by the practice of the inventjion. The advantages of the invention
may be real iceB@ingHem yiththes knewn Wgrapaiis $2971s-t he i nstrumental i ti es,

conbi nati on NPOoSi t 1 r L ..1n the
appended cl ZP%@? BRI E%%@&W%@gwaﬁ&ﬂéﬁfé%ﬂg#ﬁ%gglggﬂ%%any| ng
drawi ngs, wainclifeative anmat @itanaigent sklected fromrednionmisaf Fpanila bér 4 he
specification, ill ust{ate nop-limnti ng enbodi nent s. of the]étpresent i nvention,
25 and t ogetMRauagFEtically acogpie ipﬁqa”éﬁap wEpglicy haghr e metapplie i nci pl es of the

ipp\elgg'; iat(:{l%bn I@?%G@O&Hgﬁ]&g}, ng@@;ﬂ} ielegpire 1 shows a reaction schenme for the
[0041] Additional ad-vantages and novel features of this invention shall be set
forth in part in the description that follows, and in part will become apparent to those
skilled in the art upon examination of the following specification, or may be learned
by the practice of the invention. The advantages of the invention may be realized and
20  attained by means of the instrumentalities, combinations, cornpositions, and methods
particularly pointed out in the appended claims,
BRIEF DESCRIPTION OF THE FIGURES
[0042] The accompanying drawings, which are incorporated herein and form a
part of the specification, illustrate non-limiting embodiments of the present invention,
25  and together with the description, serve to explain the principles of the invention.
In the Figures:
[0043] Figure 1 shows a reaction scheme for the preparation of imino
amidines.
[0044] Figure 2 shows another reaction scheme for the preparation of imino
30  amidines.
[0045] Figure 3 shows another reaction scheme for the preparation of imino

aimidines.




[ 0044] Figure 2 shows another reaction schene for the preparation of imno
30 am di nes. [0045] ‘Figure 3 shows another reaction schene for the
preparation of imno amdines. 9 WD 20051016346 PCT/ US2004/ 026235 [0046]

Figure 4 YWosaigider reaction schene for the prepar atycqis9foslosd2 50
am dines. [0047] Figure 5 shows a reaction schene for the preparation of

oxazol i nes. 48] Figure 6, shows _anot her reactjon schene, for,.the
preparati on Wb‘? oxazﬁg‘ﬁﬁé .Shwmoﬂﬁﬁeﬁt[%ﬁ%ﬂﬁqr PrERETIQUERAER [ 0049]
The inventivgy,agapounds of Fornula | are useful for inhibiting type |

receptor tyrosine |cinases, such as EGFR (HER1), ErbB2 (HER2), ErbB3 (HER3),
Er bB4 (HERO[004HGFR2, HigurgSshovaRRetionsehesmnfovimgsepefativo ofiotagolinesay al so be

10 useful asg,hii bitors of .serine, .t hregnin an ual specifi.city ki nases
such as Raf,[Ob%K, anﬁ%ﬁ%@@‘&%@@%ﬁe&% élsﬁ% P’{J?f ﬂ“l“ipfripagﬂgmﬂ?ér apeutic
agents f divegslses that can be treated by the inhibition of the type |
receptor tyrosine kinases signalin Pg‘gt hwaﬁg‘ and serine, threonine, and dual |

specificity kinase patPaassLEDD ION QF THEJNHENEION| at es t o conpounds

of the gener or mul in VIR P@‘n'n'ig A nded to
at | east onel%g?dit he cg}hllgérrl\‘!s,! at %Oggota?%sﬁ , ?93éﬂse@ﬁ%w?ﬂ§‘%%§gl ic ring
and wher ei n etaptdritprpsihe kinrsengucls asBGER (HER £ EthB22@IHR 2) oFib B (HERS),
i ndependent r : S \ or C-CN, . _20 52] Ais Qor Z
NR6  (RL Nﬁ?géggﬁb% [F?;B%E‘%%ﬁﬂ J%C%E)‘E{“%&?wﬁ?}ﬂ@lﬂ%‘ﬁ% ut ed,
monocycl i Oisefl &/hibRorst¥erinR! thréaﬁﬁﬁ,ra@@rdﬁhl sSpBYi R kinases such as Raf

MEK, and p38. Such cornpounds have utility as therapeutic agents for diseases that

can be ireated by the inhibition of the type I receptor tyrosine kinases signaling
pathway and serine, threonine, and dual specificity kinase pathways. In general, the

invention relates to compounds of the general Formula I:

NR'R?
A
o0
N
15 RS/ 7N H
[0050] wherein A is bonded fo at least one of the carbons at positions 5, 6, 7 or 8
of the bicyclic ring and wherein the bicyclic ring is substituted by zero, one or two
independent R? groups;
[0051} X is N, CH, CF or C-CN;
20 [0052] AisQorZ;
NR®
(R1g/“\ N N \\\/'7_{
9 |
" 10053 Qis RS ;
[0054] R! is a substituted or unsubstituted, monocyclic or bicyclic, aryl or
heteroaryl moiety;
[0055] R?is H or a substituted or unsubstituted C,.g alkyl;
25  [0056] R® is hydrogen, halogen, cyano, nitro, Ci-Cip alkyl, Co-Cio alkenyl, Cy-

Cyo alkynyl, Cs-Cio cycloalkyl, Ca-Cio cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
10 '



[0055] R2 is Hor a substituted or unsubstituted C_s al kyl; 25 [0056] R3 is
hydr ogen, hal ogen, cyano, nitro, C-Co alkyl, C2-Cl10 allcenyl, C2- CO

al | Cynyl, C3-Cl0 cycl oal kyl, C3-C10 cycloallcylalkyl, aryl, arylallcyl,

het er oar yhwo @s¥¥e34005/ 016346 PCT/ 11S2004/ 026235 het empearushdlibssys

het erocycl yl, partially unsaturated heterocylyl, heterocyclylalkyl

-NR. 4S02R5 NR4AC( O Re,
- C( O) NRARS, h%ﬁq@%gcm@%%y%ma@ﬁ%ﬂ 1@‘8 Yglécfﬁﬁ%he vvk?(er )el n

Syl foyt ) hEe e“?%f??o’lmﬁé?mﬁ O R Ak AP X Qe

unsat ur at ed f€@ W{‘LRG é’yc@%aS( , -BER plt$]bmafhﬁym§alldst i tuted

with one to f t f

oxo0, hal ogenéﬂ*%ea %fl@”ﬁﬁzw‘*?@@ﬂ%@“@c RS B bR g, Clo™ =1 °

cycl oal k¥l , IeBrdatfrikyichadarbdyelydlpaytially ﬁl)ﬁa#ﬂmtedlhetef@,ylyﬂ fahfl hbt@fo@f&ﬁlﬁlwl,is

di f1 uor onet hox trifluoromethoxy, azidqg, -NRASOZ2R5, -S02NR6R4, -C(O R6,
-C(O OR6, - é}% subpgjtut mﬁ Ve gipurs(eerisenthycelpiakiing: the RuRS

-NR4AC( O NR4 ﬁﬁ;,] I | al kyl

het e%a?yl %ﬁlséupggf%d;@waﬁcf er c;%T y§ !}’%dq% t'e Q@’r(‘{?l aP ﬁw a[ 0)(;57]

218 i lskhydlrmgdnalkﬂa%@mlmyclcglbﬂdkylnc)tanm m@ltrfﬂuﬁroaidﬂq&ld;ﬂmerﬁ}thom kelny: 3 Icz
al kyn clo 0 ryl a

het er oa?/yly %gg%%]flg g‘? @#‘%@t’gﬁ I e ﬁé(ﬁmy%éé@]ﬁ@ %art [ gl |y

unsat ur aged -Neteq c?@RéINWC(O)lBRSOz L?NRSRGZN@R@ Nl@f: &'NRR‘SC(O)O% - OC( O) R,
- NRAC( O) OR5, 3 NR4R6, - NRAC( O) NR4R6, - OR6, - S(0) RS,
- S02R5,  or sﬁ@i sa@B -SRI -scamm arylalkwyhﬁproa@iscble@mmwkyl,aryl :

het er oar yl , ally unsaturated heterocyclyl is
optionally sugeg%%?ag dyﬂﬁ?ﬁa ﬁﬁh{%’ five groups independently selected 20
1‘Cr20rc1:11'(t)he| Er d0gsTgonsi sRi'hig hpdrogenphalbpeh.oyenm, nilb; @-ﬁmﬂldyylclz G;gfjﬁéh@d ,@;kenyl :

al ky al ky cyl, cyano, nitro,
trifluor orre%%ﬂq’ncg &ﬁ@)?éﬁ%ﬁﬂ’ﬁ)@ él@ £3e qaﬁﬁggﬁg ﬂk& J@%eromsoz R5,
- SC2NRER4,  -HfofcfdaRAalkyl, Hetérd %ﬂ%%ﬁfﬁ%%%ate%@&@ﬁS - SCPRS,

-C(O NR4ARG, -NR4 - NR4 NR4R6
aryl, aryl al-NRSORS -$RARBA-G(QRACOER’ y-mc(:g)w N&mmfc’m“c(@)ﬂ

het er ocycl yl 6 @ a the arre or
di fferent; @@%‘?ﬂ% ’V\gﬁg@o &I%(Sﬂl(@)l\é?ks’aéﬁ Rg@)g %%gsn%ﬂcﬁ% IR dent ly
joined t ogetan , alkehl nth?l , 3Ya6aIH Gyl Hebdodr IRkt RE e B, b@ﬁﬂﬁﬂlﬁ&sﬁ@ﬂﬁﬁhet e a3
to 10 nenbered cycl oaI
heterocyclyl is optlonally substituted with one to five groups independently selected
20  from the group consisting of oxo, halogen, Ci-Cyg alkyl, C;-Cyp alkenyl, C;-Cyy alkynyl,
Cs-Cyg cycloalkyl, Cs-Cyp cycloalkylalkyl, cyano, nitro, trifluoromethyl,
difluoromethoxy, triflucromethoxy, azido, -NR4SOZR5, -SO,NR’RY, -C(O)RG, -
C(O)OR®, -OC(O)R®, -NR*C(O)YOR’, NR*C(0)CRS, -C(O)NR'R, -NRR®,
NR*C(O)NR'RS, -NR*COINCN)NR'R®, -ORS, -S(O)R, -SO,R?, aryl, arylalkyl,
25  heteroaryl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl, wherein g is 1 to 3 and

each R'® can be the same or different;

[0058] or one or more of said R'® groups may be independently joined together

with the atoms to which they are attached to complete a 3 to 10 membered cycloalkyl

ring or heterocycloalkyl ring optionally containing one or more additional heteroatoms
30 selected from the group consisting of O, S, SO, SO, and NRG, where each ring carbon is

optionally substituted with one to three groups independently selecied from the group

consisting of halogen, C;-Cig alkyl, C3-Cip alkenyl, C5-Cyp alkynyl, C5-Cio cycloalkyl,
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ring or heterocycloal kyl ring optionally containing one or nore additional
het eroatons 30 selected fromthe group consisting of 0, S, SO S02 and NR6,
where each ring carbon is optionally substituted with one to three groups

i ndepender{d Yooshilaft €d fromthe group consisting of halgaRRnisianid O al kyl,
C2-C10 allcenyl, C2-C1 allcynyl, C3-C10 cycloal kyl, 11 WO 2005/016346

1' CT/ Us2004/ 235 - cycl oal kyl al kyl y,ano, nltro trifluoromethyl,
di f1 uor onet h @"Gy‘il?qﬁ]%fl%%oﬁé{‘ S%P %P’Eﬂ%‘e@(f afﬂlo ctho¥® 6Rs, SRS,
heteroaryl, @fibdhkinbxy, BEEHSBArORBINRIRY, SRAGEE ofal?ar eyl ally!

o a@\ﬁ@ﬂl oes%noitC ont-al nlﬂé;!m’?:ﬂ/l At 0 or

heterocycl yl al kyl , provided said fing d

two adj acenthereayelyh anditermeyclylallng, Revidad smid rixg dogs/noteontain 5vd S8 Z i s RO Re

v[0060] whe = Hthen Z further includes Rs NN Re H- X NN
-- 0\ \/K{/r% %geﬂté:z%oﬁ@ V [0061] and wherein Z includes one or nore Rs

or RO gr oups wherein said BY and R9 groups naybe bonded togthe sane or

different atons; 10 [00621 and VvV are i pelependent | y¢ sel ect d fromthe group

consi sting of CRVRs, CRSR9 O and SO2, ég el ected from

the group consisting of S, and *Qgr/ ded that [0063]
, en [0 64]

when Wis 0, NR6, S, SO or when V is O,
NR6, S, SO or SO2, then Wa ~Yyare e 5] R4 is Hor Cl-6
al l cyl; [S0046059R5 is tisfl uoRd rret hyl, d - Cl,o aI kyI RE:S Cl o cycl,oal I cyl,

ﬁgla’r og;g: 3:@%& : hs& %%'{% ‘éﬁlefl{ﬁt ﬁga{'g?}{%%(:‘ylﬁ@f‘hegg;g%d wner ein said

al kyl, cycloal kyl’, aryl, arylalkyl, heteroaryl gsheteroarylallcyl,

U ﬁ(N A
S LT

N
V- A 3\;\!"
RQ w A an d RQ ,
[0061) and wherein Z includes one or more R® or R’ groups, wherein said R®

and R9 groups may he bonded to the same or different atoms;

10 [0062] W and V are independently selected from the group consisting of
CR'R®, CR*R’, O, NRS, S, S0, and 80O,, and Y is selected from the group consisting of
S, SO, SOy, CR'CR?, and CR®R, provided that -

[0063] when W is O, NRS, S, SO, or SO,, then V is CR®R®, and
[0064] when V'is O, NR%, S, SO, or SO, then W and Y are each CR®*R”;
15 [0065] R*is H or Cy.6 alkyl;
[0066] R’ is trifluoromethyl, C;-Cyo alkyl, Cs-Cig cycloalkyl, aryl, arylalkyl,

heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, or partially unsaturated
heterocycle, wherein said alkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, partially unsaturated heterocyclyl, and heterocyclylalkyl is optionally

20  substituted with one to five groups independently selected from the group consisting of
0xo, halogen, Ci-Cyg alkyl, C;-Cyg alkenyl, C;-Cyo alkynyl, Cs-Cyg cycloalkyl, Cs3-Cyp
cycloalkylalkyl, cyano, nitro, OR®, NR'R?, SR, trifluoromethyl, diffuoromethoxy,
trifluoromethoxy, azido, aryl, heteroaryl, arylalkyl, heteroarylatkyl, heterocyclyl, and
heterocyclylalkyl;
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het erocyclyl, partially unsaturated heterocyclyl, and heterocyclylal kyl is
optionally 20 substituted with one to five groups independently sel ected
fromthe group consisting of oxo, halogen, Cl-Clo alkyl, C2-Co al kenyl,

C2-Cd o al lkyovhosow33410 cycl oal kyl, C3-d o cycl oal kyl al mszﬁt)ﬁ?b@ g5 Ni tT0,
OR6, NR4R6, SR6, trifluoromethyl, difluoronethoxy, trif uororret oxy, azido,

aryl, heterogryl, aryl yl, t’beteroaryl al kyI het erocycl yl, and
het er ocycl yI@PE‘bI 12 ZMﬁ%Q@BWFM@MMQE@O@mWRGf R8 and R9

BT dor bt d@én?ﬁ%ﬁ‘%&ﬁ bt eI g LB G R SRt RRIET | (1
Eez er oar y: llhmmahqwraarqul  etercpiylcdaytially pasatiraed lljteterﬁs ety miﬁ eka I I
et erocyc [Q a ., cycl oa ar
aryl al | >clyl y ‘é‘%@f@ﬁd @eﬁ%‘%/ ‘i)é%l’,li F oalé;gl, i%& ea?a@%/ed het gr ocyclyw

and het ersncylfdtetb@iciyy battﬁll?ﬁﬁshﬂfhi’éd' RéterdtyaSt hﬁd-ﬁe?e‘i‘odgclszﬁﬂﬁﬁ‘%é% ha gr oups

I ndependent | y selected fromthe group ConhsSisting Cl-Clo
al kyl, C2- Clybglitwedhyith omptodve gy indépendailysalectaddanattieydup oG&HSﬁia@ of

CYe] oo o o oy AL B T P, A, LSS B 1

het er oar yl al dycihlkylatiyk ooy iisth, OR NRéRBl; SR, hmuéﬂm%tw%%r&ﬁétﬁéﬁpycl yl and
het er ocycl yl a,I kyl; [0068], R7 is hydrogen hal ogen, cyano, nitro, Cl-Clo

al kyl , C2- crofupeigthexy, avido, ag. hetpanyliarrigikyl, hgeremlali%lhef&rqeyqul C3- C10

| oal ki al het | al kyl
ﬁgfe?gcy%:dl slﬂaﬁ%m?er Oa‘g%/r%te@*flé‘: lﬁwl B%&r}geftegﬁ%l P'ld'kgait u?a’?gga%t Zr o%:/ycl e,
- Q(R%OI% si RGSQBN% R4, -® ? ngog;ﬂl@o@ﬁﬁ cyanG{it),RG;Co mﬁﬂmmegggm% O R6, 15
- r erein
said alkyl Cﬁwgﬁwﬂi} %Pﬁ‘w ﬁ@c@%&%"aﬁ&?@fﬁ ‘W&W‘& eEFkocycl yl

and parti al |I:\éteréb&‘§[§]kyﬂr Eét&@cﬂ%ll Qfeﬁfdc?é1ylhmyppa&9£u)ﬂﬁ@&thﬁtealﬁ%fdc§r¢1é ed with one

to five grou A pendent 'y ~ sel ec romthe gropp consis 0XO0,
hal ogen, S OHRRy SO RS QIR S ORS GBB RS B APIOR CNRAO | ol | Gyl
C3-C10 I o] ! 6 3 ar N 520 d|f| uqr omet hoxy,
trifl uo%srcret Ef(@m%méﬁﬁk E@%{Rr BETERgﬁégﬁ %Rérs 8 -0C( O Re,
- NRAC( O) OR5, alkeyRisnéd) SRy, c@él@lkﬂﬁldiﬁ heté\@ﬁﬁaletem m
- NRAC( NCN) NR4AR6, - OR6, -%O)_ - SO2R5, aﬁ% ylallc het er oaryl ,
het er oar y| al R¥traisdigiereyaylys optioaslhyi sybgtiputeduith Qi%ea*f’ e E@PE‘?I@ dependentlyng’
het erocycl yl@]ehd from the group consisting of oxo, halogen, C;-Cro alkyl, Co-Cio alkenyl, Co-Cio

allkynyl, C3-Cyg cycloalkyl, Cs-Cyg cycloalkylalkyl, cyano, nitro, trifluoromethyl,

20  difluoromethoxy, trifluoromethoxy, azido, —NRA’SOZRS, -SO,NR®R?, -C(O)Rﬁ,

-C(O)ORS, -OC(O)RS, -NR*C(0)OR?, -NR*C(O)CRS, -C(O)NR'RS, -NR*RS,

“NR*C(O)NR'R®, -NR*C(NCN)NRRE, -OR®, -S(O)R?, -SO;R?, aryl, arylalkyl,

heteroaryl, heteroarylalkyl, heterocyclyl, parttally unsaturated heterocyclyl and

heterécyclyla]kyl;

25 [0069] or R* and R® together with the atoms to which they are attached may be
independently joined to complete a 3 to 10 membered cycloalkyl ring or
heterocycloalkyl ring optionally containing one or more additional heteroatoms selected
from the group consisting of O, S, SO, SO, and NRS, wherein each ring carbor is
optionally substituted with one to three groups independently selected from the group

30 * consisting of halogen, Ci-Cy alkyl, C2-Cyo alkenyl, C>-Cyo alkynyl, Cs-Cio cycloalkyl,
C3-Cip cycloalkylalkyl, cyano, nitro, triflucromethyl, difluoromethoxy,
triflaoromethoxy, azido, aryl, ORs,'NRng, SR®, heteroaryl, arylatkyl, heteroarylalkyl,
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25 [0069] or R4 and R6 together with the atons to which they are attached
may be independently joined to conplete a 3 to 10 nenbered cycl oal kyl ring
or heterocycloallcyl ring optionally containing one or nore additional

het er oat o ﬁt%l ecied fromthe group consisting of 0, fgrBshoosmRsrzand NR6,
wherein each ring carbon Is optionally substituted wth one to three groups

I ndependent sel cted.fromthe oup 3 sisting hal o en . Cl-Clo
allcyl, C2- ﬂﬂezmefeafaq? flwﬂw& egﬁeieéowaaﬁ@ﬂ pyvidedggid omg

cycl oal | cyl %é@ﬁ'ot co%Ya"i’ri‘ﬂvod?lécFﬁO b kAR, 1 {1 uor omet hoxy,

trifluoronethoxy, azid het eroaryl, aryl al kyl,
het er oar yl a[006'9] 13 mﬁmﬁwmmmm 11952 COWHDR 623 Fre dttethed amybby | |

tiall h ded said
foes not” comtapsiei lursDermbiions Bl ik rdetidenor  0070) o Re and Re
t oget her 5wi hitedob@lHIGNEnS @pﬁ@ﬂmm()hﬁﬁﬂngadne oahbﬁpiaaﬂloﬁﬁmeﬁﬁoatm%%&&ﬂe ntly

joined to conplete a3 to 10 menbered cycloallcyl ring or 5 heterocyclallryl

ri ng opti onfrmthegeunrernsisingefO,6s SAph@: ?@d@m;‘@h%rbmﬁé‘ﬂ?emmath@m%el ected from
the group c , er ring . carbon is
optionally §ﬁ§§’?ﬁ¥§{%e%{%8%t§8ﬁ§8t%é€% g%qn&%g%dse%% erﬁiﬁr?i‘}hy 0g’Pect ed from
t|hE gr |0UI0 consisting ﬁM@H,QLQIﬂkjglgﬁeﬁ|aPieﬂilk®d Closﬂ?ﬁlmﬁb%@?ﬂb%m do

al kyny cl oa) ky yl, cyano, nitro,

trifluor omepmhloc @&M%Lﬂ’%x@mo f@%r?m?t{aﬁ %ﬁ%‘fr%i 0% 7i do, aryl, ORB,

NRB RS, RO oAy 3], X0, IR QO By byl ParCIal |y

unsat ur at ed eterocycly et erocyclyl al kyl ri‘'ng does not
cont ai n tmhad;oaynéyiipaﬂ:iaﬂwunwadql baterotycS1 attiimmoc{yd@mm anovﬁdbdamdnﬁg t oget her

with the at hi.ch t t ached be independently joined to
conplete a etsdloﬁ??nl a@bﬁ’ée@é?e%ﬁwﬁ 13y #8115 het er ocycl oal kyl ring
optionally gmmipi ni ngomeanaras %@@mw%stbm%m@amh@%@% fromthe

group consisting of 0, 2 and NR6, wherein each ring carbon is

optionally mdbeqnd@nib/e@lmdtowomnbtet@ @Hﬂé‘@ﬂ&e@dﬁﬁdﬂﬂ]@é@@l%nt ly selected from

2l Keny 15 o RABLINENE e, O oRAE bopfeti b Bt 1645 adhifofel BefosER selpdetr <1
trifl uor ometiboy the gdoﬁlb Ceisiating dsmgys,, Sepsmfanﬂﬂ\uﬁmhm:h@wmr@uammlsar yl, ORB,

NR6R8, SR6, heteroaryl yl al k het er caryl al k het er o ycI yl, partially
unsat ur at edOPJ&néubﬁkbémW‘led%@Oﬁeg’éh@%%lllgﬁlﬁ‘ll@?m den %Yﬁﬁhcéf’écﬁ% giPg  does not

contain two 126£ 1 [ l-0p 18ag 1RO toget her
with the at o‘?rlgisﬁﬁ §é‘ﬂf‘]ha9ﬁ@1§ r?é‘\@l%?lg* Z?Yt g@hegﬁ); 0@33%10 ﬁ&ﬁ% P m%c Qﬁﬂy
C3-Cyg cycloalkylalkyl, cyano, nitro, frifluoromethyi, dlﬂuoromethoxy,
20 trifluoromethoxy, azido, aryl, OR?, NRR?, SRS, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, partially unsaturated heterocyclyl and heterocyclylalkyl; provided said ring

does not contain two adjacent O or two-adjacent S atoms;
[0072] orR® and R® together with the atoms to which they are attached may be
independently joined to complete a 3 to 10 membered cycloalkyl ring or

25  Theterocycloalkyl ring optionally coﬁtainjng one or more additional heteroatoms selected
from the group consisting of O, S, SO, SO, and NR®, wherein each ring carbon may be
optionally substituied with one to three groups independently selected from the group
consisting of halogen, C;-Cyo alkyl, C;-Cyo alkenyl, Co-Cio alkynyl, C3-Cig cycloalkyl,
Cs-Cyg cycloalkylalkyl, cyano, nitro, trifluoromethyl, difluoromethoxy,

30 trifluoromethoxy, azido, aryl, OR®, NRR®, SR®, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, partially unsaturated heterocyclyl and heterocyclylalkyl, provided said ring

does not contain two adjacent O or two adjacent S atoms;
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I ndependently joined to conplete a 3 to 10 nenbered cycloallcyl ring or 25
het erocycl oal kyl ring optionally containing one or nore additional
het eroat ons selected fromthe group consisting of 0, S, SO S02 and NR6,

wher ei n arbon may be optionall bstitut ' o three
' .%@6%65)32%4{ y pti y substitu el‘b%éfzi?%;b?&sé

groups i ndepen y selected fromthe group consisting o ogen, Cl-do

al kyl, C2-C | kenyl , (2- allcynyl, C3-C o cycl oal kyl C3-C10
cycl oal kyl afu%ﬁ], cyand Rfn % tocht%rlvﬂg’rtB‘?@P]ﬁﬂQ W%‘Fh ﬂ’ﬁb?’@ﬁ@%@é@(?{aﬂ?@

trifl uoromeiaesend Iy ) I}lﬁk?@ﬁl Eﬁ%ﬁ ryl, arylalkyl,
het er oar yl al kg}?%,m e@gggﬁ%dﬁg%]ﬂeggg?i a ybﬁﬁggm}ra egﬂgg%lerocycl yl and

het er ocycl yhetémRgycloafiybringl eptiemllylconitaigng ohmas mot adiitivnal Ietdryatorackekciedt 0 or
two adj acen tonms: 14. WO 46 PCT/:US2004/ 026235 0073] or R6 and
R10 toget he?°%ﬁ?39%°°¥‘8%?%g£%$@%4€§9 ’e‘%et“f’lﬁ_é bBRMaY Bfjependent | y
joined t® copfhatyesudstiutt®wih on®rhRee sotpsah Eﬂﬂéhtlﬂdl&te‘arﬁ‘oﬁﬁﬂl@%ﬁ?(d oal kyl

ring optionally_ containi n% one or nore additional heteroatons selected from

the group censisdng efgalegen Ci€o dlgyl, Gedho alkanylife-CulbyeilnCetoteyelbaliylcar bon may
be 5 optiongl | .t ey i hdependent |y sel ected
fromt IEle grgﬁgyo %@??@%ﬁ%&h@?@%ﬁ%&?%&%’&‘%@%g‘h@% Clpo al kenzl , C2-C10
al | cynyl , Coifibfnejivikgaizids) aryl, OBE, GIRFRE IR’ drtkodry) deylalkyl; Vietearyliliéy, 0,
trifluoronethyl, gjfl upEomat hox trifluoronmethoxy, azido, aryl, ORB,

NRG6RS, SRS, HEp&F Lrbgrtially pysagigted heterpryplyl %’éﬁ’ﬂeﬁ]"]@ﬂ,a]ky]fa@{%’?‘%é%ﬁ 1ipg

partial fy ugsahby dhesh Heta ag&y@ldfltw‘gglgac@ﬁtse%&ﬁ%cl ylal kyl, provided said ring

10 does not contain two ad) acent 0 or “two adj acent S atons; [0074] or RB and
R10 t oget he[00W#k h t heor® @nd R otogéthertwithibyatemstoatiticichedanaitirhed inaylependent | y

j oi ned | .3 0 _nenh kyl b h loal kyl =
|ng-opt i ondRRyReHPiatuils onERRR I T ke Es SRlehEafhn o ol ectca From

the group caiA&bScioalkybiingd optnaBPeoniingdtié oNiere MiARIBAIMeRAG NI BBctEAr bon

maybe 15 optionally substituted with one to three groups independently
sel ect ed fr Gpmitla ssgerconsisingat®, §) %94 SO:@rd MRS veheraimgach rog cabon wey bern Yl |
C3-C10 i:fycl

o I | kyl. LI t4.k f 1 uoromnet hyl ,
di f I uor onet Hox ééﬁiytsr“ | t%%‘?‘é"%? #8@&5 XAa% rdo ,mdgp %/I%é%&&ﬁgﬁc{eﬂl%gﬁé{ﬂ%
het er oar y| , CRC alltyl, GHHCro biktinf, @i (th lchngl, CsHGa5 evehatig, YinCipeycldaldylayiylins at ur at ed
het erocycl yl and, heterocyclyl al kyl, ovi ded said ring does nof contain two
adj acent 0 CYFO,BHLrQ, Wﬁ“&&%’é‘i@%ﬂﬁ&@%?% XY @%?@PHW&’@X%&IHP»"%Y LYRS as used
herei n ref eNRSROSRS, BakibhAl, S 1A SRferiy I RANERS Hoyc B PaftiallP B4R REH
hydr ocarbon radi cal of one t'o twelve carbon ators, Wherein the
heterocyclyl and heterocyclylalkyl, provided said ring does not contain two adjacent O
20  ortwo adjacent S atoms. |
[0075] The term "alkyl" as used herein refers to a saturated linear or branched-
chain monovalent hydrocarbon radical of one to twelve carbon atoms, wherein the
alkyl radical may be optionally substituted independently with one or more
substituents described below. Examples of alkyl groups include, but are not limited
25  to, methyl, ethyl, n-propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, tert-pentyl, hexyl, ischexyl, and the like,
[0076] "Alkylene" means a linear or branched saturated divalent hydrocarbon
radical of one to twelve carbon atoms, e.g., methylene, ethylene, propylene, 2-

methylpropylene, pentylene, and the like.

30 [0077] The term "alkenyl" refers to linear or branched-chain monovalent
hydrocarbon radical of two to twelve carbon atoms, containing at least one double

bond, e.g., ethenyl, propenyl, and the like, wherein the alkenyl radical may be
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al kyl radical nmay be optionally substituted independently with one or nore
substituents descri bed bel ow. Exanples of al kyl groups include, but are not
limted 25 to, nethyl, ethyl, n-propyl, isopropyl, butyl, isobutyl,

sec- butyl ,woesdsobasag| , pentyl, isopentyl, tert-pentyl ,pdiexssbosoreehexyl, and
the Iike. [0076] "Allcylene" neans a |inear or branched saturated dival ent

hydr ocar bon | . ban ONB.:;. €. 0. et hyl ene,

et hyl ene, pr%@ﬂ@%ub%mﬁng&%ﬁ%&rd\égﬂﬂ ‘gﬂ% ep%r?g??‘lg élﬁr%?tugﬂig dF?fg‘%Fﬁ?ﬁf‘&?mso [0077]
The term "al keriydliides edditats liayirg "oBAandfiraas astzhRdoss) 8t AleiRBeE EMand

hydr ocar bon "rZa"di,caI ,of two to twelve carbon atons, containing at |east one
doubl e bondZ @rgntatigsheny| , propenyl, and the like, wherein the allcenyl
radi cal may fpg7gid WO ) o] / i y substituted
[ ndependentl@ vvléjt h ongﬁgrérﬁrr%?gég Hggir%%&tgéﬁlgéﬁéf?%aélgpér%iecﬁ%ﬁéﬁt and incl udes
radi cal s Shavidgpearhion tadiend of tweatodielve cabomtcontaiyingt Iakt @feridubledbyd, "E' and
"Z" orientatipns. [0078], The term "al kenyl ene” refers to a |inear or
branched di v‘ﬁﬁ%ﬂ?%%@&ﬁf‘%‘ﬁi F’&ﬂsﬁaﬂm%‘f‘ﬁf %Stﬂtﬁte@\l\%‘#@éﬂ@?ﬁﬂbm %B®nt ai ni ng
at | east oneyrdRutbkehstinils desiBEEhdleih N BxAhNEIMERAE hpsk ol LR 3¢ optional I'y
substituted i ndependently with one or nore substituents described herein.
Exanpl es i nctiaglenparopenglensangd theiliked to, et henyl ene, propenyl ene, and the
Iike. [0079] termyalkynyl" r t0,.a linear .or branched nonoval ent 10
hydr ocar bon [rogzﬁcal ofTht%\Réé%{ %hmf%e?ér%é?%gﬁeagglgﬁgn@%ﬁ%qnﬁyﬁaﬁat | east one
triple bdnd hydocarph eslidahof twieto thelve drborgbdms bdhtdigidg adleagt bhy Bipls baadopyny! ,

and the like vmpgre{isqr’i‘é& he al keq_yl_ radi cal may be optionally substituted
i ndependent | &xamnes ingleden Putsg w0t lignited to. etionylsrignyei, e dhidece Phereindbgo] The

term " al kynygasi Rafby B BARIEH i valienly Dufcapdonan 15 radi cal

of two to twe carbons contal ni'ng at | east” one tr wherein the
al kynyl ene rsati§titedntadegdrtbedpeiebmal | y substituted i ndependently with one or

nore substi ts desgribed, herein, [0081] The term"ally!” refers to a
radi cal havi[hgﬁﬂhe f onif , 4 &ﬁ%?%Pthﬁl‘?t‘?dE‘{@%nﬁﬁmfR@ﬁRﬂn, al kynyl ,
cycl oal kpsl , tﬁﬁhﬁro‘?W&{OQWGM|carb|@f1§’éontéﬁﬁ%§£t‘lé’e{sb’$ne tﬂf_vle beAd AMYerSHRRE | tuent as

defined herein, wherein the allyl nmay be optionally substituted

i ndependent | ajkymyiehe tdécabmayrbe eptiuply substénted inflspendentbywiik oa¢ ot more

substituents described hersin.
[0081] The term "allyl" refers to a radical having the formula RC=CHCHR,
wherein R is alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, or

20  any substituent as defined herein, wherein the allyl may be optionally substituted
independently with one or more substituents described herein.
[0082] The term "cycloalkyl” refers to saturated or partially unsaturated cyclic
hydrocarbon radical having from three to twelve carbon atoms, wherein the cycloalkyl
may be optionally substituted independently with one or more substituents described

25  herein. Theterm "cycloalkyl" further includes bicyclic and tricyclic cycloalkyl
structures, wherein the bicyclic and tricyclic structures may include a saturated or
partially unsaturated cycloalkyl fused to a saturated or partially unsaturated cycloalkyl
or heterocycloalkyl ring or an aryl or heteroaryl ring. Examples of cycloalkyl groups
include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

30 cycloheptyl, adamantly, norboranes and the like.
[0083] The term "heteroalkyl" refers to saturated linear or branched-chain

monovalent hydrocarbon radical of one to twelve carbon atoms, wherein at least one
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[0082] The term"cycloallryl"™ refers to saturated or partially unsaturated
cyclic hydrocarbon radical having fromthree to twelve carbon atons,
wherein the cycloal kyl nmay be optionally substituted independently with one

or nore S%Edo?/ﬂﬁs@lﬁs descri bed 25 herein, The term "cyglcgaldsotliozédsy t her
I ncludes bicyclic and tricyclic cycloal kyl structures, wherein the bicyclic

and tricyclic, structures may .i ngl ude .a_ saturate rtial nsat ur at ed
cycl oal kyl f?fé@%cﬁruﬁo_naat%’ﬁf lfrré?l%‘&ﬁw ciqrogtony Sﬁlﬁ‘gﬁ‘fﬁP@ﬁgﬂéﬁé’ é‘?ftjkyl or

het er ocycl oalhdrith thd AGicAmAPbAL Hrbd rafiBdlVF B&ENhtohl Aicaffk 8MHeSeteRfatdy ¢! 0al kyl
groups include, but are not limted to, cyclopropyl, cyclobut

I,
cycl opent y| , maypsranyie miglegref Biaepd of the zadlioabin tThy hetamabiyt mdia:g{mawbq he |ike.

h m." " A0 d.li hed- chai
ronoval ent. KPRl BHERE Pilbpei B i B GG E B BeombehiBR e n ot
| east one& IPhewEn? Q0" enddkibhddeR A6l y028 Adferoalifoxy helicadd. bon atons is

repl aced wt heteroatom sel ected fromN O, or S. and wherein the
radi cal may [[‘}Q&J car borerterm é’ﬁTerQS’W"lH%l{(ﬂr et i ¢ erdweier of padially t he het er oat om

may appear | td : t ﬁ%ﬂ“ ; : [ ] : ey oal kyl
radi cal may gaﬁ%p%@icg’giéﬁa?/f csu fs?’ttiB? ut C?Erllsdltggg’rl\é entlﬁgi%{nlet gdrtlégﬁté)sreJ nor e

subst i t uent shatkreatomiseldcthe freimmitrégeihaxyper md 'soHg fleatiginingeivpoarpasbasg al koxy
and het eroal ko radi cal s. . 084] The term."heterocycloal kyl" refers to a
antur at ed orC BhPie dieies ol sind s by Bp P ALy HoESRTAPRAY M ot o i 1
whi ch ati( easde o tforé subdtitabMedctibad bdlk TR APaFRbLES £earhbPFidREL 4r09€N, oxygen
and sulfur, the remaining ring atons being C where one or nore ring atons

may be opt i dreddregionupdiedlt (Heteroryrdeatiodtalsn Ingludgsiradicds wheredetemmyelesubst i t uent
descri bed bel ow, | C radi [ et eroat om radi cal .
"Het er ocycl oljgﬁ]l%%/lf’ m&l“‘%@%@ﬂ%@%’ &%&%&%ﬁﬁﬁﬁe@?’hgﬁ@@%ﬁ] e radicals are

fused W th aisredyichalksyl figgsdnelade bRtarendtilingted t lidise, pfiperid@icer ocycl oal kyl
rings include, but are not limted o, pyrrolidine, piperidine, piperazine,
t et r ahydr opyRiBgF3Fine, helaBHEPP eyl RPBhelmshBIamapholssdmapinerizine, 15

pht hal i jde, i ' f. [0085] The term "heteroal kenyl" refers
to line?rﬂorp@%%ﬁ%gﬁﬁﬂgﬁﬁvﬁgﬁ%%% ent hydrocarbon radical of three to

twel ve car bojd088]lons, dhetainhegroatkehydé sifers innsdooiBrendhodrdhaie. g., et henyl ,

propenyl, and the |jke, wherei t .least, one of th car bon. at S
Fepl acod v CHoiRrbiGiaamon srded BETR R e g Mo SOOAREEA oo 20
radi cal may QR @ubBbhbea) e/@dRal, flophl,ahe #eaiRe! WEdr6idl at dast@me of th8 het er oat om
may appear
Y app carbon atoms is replaced with a heteroatom selected from N, O, or S, and wherein the

20  radical may be a carbon radical or heteroatom radical (i.e., the heteroatom may appear
" in the middle or at the end of the radical). The heteroalkenyl radical may be
optionally substituted independently with one or more substituents described herein,
and includes radicals having "cis" and "trans" orientations, or alternatively, "E" and
"Z" orientations.

25  [0086] The term "heteroalkynyl” refers to a linear or branched monovalent
hydrocarbon radical of three to twelve carbon atoms containing at least one triple
bond. Examples include, but are not limited to, ethynyl, propynyl, and the like,
wherein at least one of the carbon atoms is replaced with a heteroatom selected from
N, O, or S, and wherein the radical may be a carbon radical or heteroatom radical (i.e.,

30  the heteroatom may appear in the middle or at the end of the radical). The
heteroalkynyl radical may be optionally substituted independently with one or more

- substituents described herein. -
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in the mddle or at the end of the radical). The heteroal kenyl radical may
be optionally substituted i ndependently with one or nore substituents
descri bed herein, and includes radicals having "cis" and "trans"

orientati @ng00961634¢t €rnatively, "E' and "Z" orientati @ogsddabR9$0] The
term "heteroall cynyl” refers to a |inear or branched rmnoval ent hydrocarbon

bond. Examp! B0 e et HeRRRuFt MR eis® ¥iog S3kiaoyny1 | And t he
like, wher RO=GHCIERG StheBMER O a]kﬁeamafybquc szﬁ%léaﬂcﬂ%e%&%}élo‘éﬂ&h aﬁrl

het eroatom sel ected from _N, O, S, erein the radi’cal a
carbon radi dgterearyhet @%%}bamlm%as ql,eéinthergm; Whﬂemtﬁélﬂaétfmﬁ@ﬁtMrwﬂv@ appear in

the m ddl e oa I | may be
optional ly SEE Ig%}tg@ %la gjepfé&nﬁgn fg@uét%%ﬁé-%g\ro@ %?:: Hy ﬁ%S%ﬂP ﬁ%cgla

descri bed hemaybe a dﬁbMﬁaﬂﬁ@Edr%ﬁﬂﬁ&nPﬁﬁiohﬁZ@OﬂieQﬁ&?&ﬁoﬁ@ﬁ%é%F%ﬁl therm
"heteroal |yl f adi cal av] t he, f.or . R, wherein R

i s al kyl, IEJélﬂfﬂ W?H@nglhé%ﬁ@gr \@“Fgetﬁ@ﬁ]é}dd”% {“QWHY gpgtitutedet er oar yl |

or any SUbStm&ép‘éﬂ&enﬁ§\nﬁlﬁlfdn@%glﬂ&%ﬁb&xméﬁfﬂﬁdeﬁérfbeﬂthefeﬁﬁs'[ one of the carbon
atons is replaced with a heteroatomselected fromN, 0, or S, and wherein

the radical [0888tay be "Arda ﬂl@@mﬁ&rladmwalentﬂromatu@uwaQMOnanbmaj/cm|radaca,1 t he

het er oat om t ddI e of e end of th |}). The

het er oal | yl r@‘%tg%%gta{oo%hacﬂ%f B Ao 5’1‘3 qcﬁré?g’f)’eqi’&@ “gﬁt‘%ﬁt ne or nore
subst i t uent Sindtgesddntle titherme loﬁmoEé)@B&ituen&stanm%ﬁuﬁ Msfé%@dlﬁémlyalﬁé) matic
hydr ocar bon m)ngwgcl I ¢ radical _ of to 10 ring atonms or a polycyclic

aromati ¢ hydF@eybgglud %bwdﬁapqum@qsiﬁ@mlmwlehn thyhdepahiohtnd with one or
nore substit bed herein. More specifically the termaryl

I ncl udes, bu#ﬁ?%t&r?ggﬁféogn ted to, phenyl, 1-naphthyl, 2-naphthyl, and

deri vati ves [00R%eof . ["H@&fb]ary'.lFmbatsmangﬂo‘valmanmoayﬂim@mhmmﬁﬂnﬁw@| iC
aromatic raglir?cal (%f 5 to .10 .in at,o ﬁf; aPof .Y cY clic aromatic radical,
cont ai ni ng 2A0rs & FRONFITHS HEPERGRCsHS CTUrBES8e PPBRTAD, or S, t ho
renai i NG I ifGrahHPsddtdidrdm NTbeorartmﬂaﬁnﬁ%%gabmgsaﬁgg ol |y _
substituted independently with one or nore substituents “described herein.
Exanpl es i noirerdgic tedicalds eptm@tallsr $ubis1ntet¢dmdep¢nsimycﬂy with Daentyﬂ mOIp)%ubSditqehts

hi ophen- 2. yRtE ety iRt s G 5%ak ioBKG S W P BVt ¢ ner ot

pyridyl, pyrazolyl, pynnudmyl imidazolyl, pyrazinyl, indolyl, thiophen-2—yl

quinolyl, benzopyranyl, thiazolyl, and derivatives thereof.

20 [0090] The term " halo" represents fluoro, chloro, bromo or iodo. Likewise,
the term “halogen” refers to a fluorine, cﬁloﬂne, bromine, or iodine substituent.
[0091] In general, the various moieties or fimctional groups of the compounds
of Formula I may be optionally substituted by one or more substituents, Examples of
substituents suitable for purposes of this invention include, but are not limited to,

25  halo, alkyl, allyl, alkenyl, alkynyl, heteroalkyl, heteroallyl, heteroalkenyl,
heteroalkynyl, alkoxy, heteroalkoxy, Gy-cycloalkyl, Gy-heterocycloalkyl, G,-OR,
Gy-NO3, Gy-CN, G;-CO4R, G,(C=0)R, G,-O(C=0)R, G,-0-alkyl, G;-OAr, G,-SH,
Gy-SR, Gp-SOR, Gy-SOzR, Gy-S-Ar, G;-SOAr, G-SO,Ar, aryl, heteroaryl, G,-Ar,
Gu-(C=O)NR’R3, G,-NRR®, G;-NR(C=0)R, G,-S0; NR*R?, POsH,, and SO+H,,

30 wherein G is alkylene having from 1 to 4 carbons, or alkenylene or alkynylene each
having from 2 to 4 carbons, wherein said alkylene, alkenylene, or alkynylene may be

substituted or unsubstituted; n is zero or 1; R}, R?, and R® are independently alkyl,
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20 [00901 The term " hal 0" represents fluoro, chloro, brono or i odo.
Li kewi se, the term "hal ogen" refers to a fluorine, chlorine, bromne, or
i odi ne substituent. [00911 In general, the various noieties or functional

groups of wigmogewpeunds of Fornmula | rmay be optional | yesuRsibibissed by one
or nore substituents. Exanples of substituents suitable for purposes of

al | conyl - ai oy NI P e REGO etk otk ey oAt it V1

get (e]rq oaIG! CKlo Il})zé’ceroaﬁidxglxﬁn-cj'wézﬂlmaiﬂG;lQ?eieroo%oﬁﬂt ol @%d_ Jgﬁiga,r ylGr gb@fcﬁfsf»cy& O%lA | cyl,
al ky r
G : Gn V@Rre@aldsé*ﬁ @1,?02515%1:!1 ﬂ@*{ﬂ@z ﬁ?temél%wma@l agtprnall ey | |

het | %E@lﬁ%o NRZRS
PSBarZ()a;%d Sgtfﬁd%ﬂ{%aﬁaﬁé%% Glis gﬁ’}cgl enej avi ng &dig]l(ytpgudsf%ar’bons or

al kenyl er‘je thd lrxwr’oﬁlfmrhlmreahshmtekdanrlunglbsmmtﬁZ to 4 carbons, wherein said

al kyl ene, 5&% | ene, Tglr al ké’l.ﬁ eﬂﬁﬁ %e ﬁ substituted or unsubst [tuted; n
is zero or R GOTRBCOUR 0% SR ERUIH IR PATSRRP O1C PRIUNS BHHEFt 6346
PCT/ US2004/ Q@ﬁt@@%d@ubﬂbomﬁddnﬂ@éwbe pRodiayAs indieidakIqR) Kot! (8)-hrelebsnbh y | .

het er oal kenyl , het er oal kynyl al koxy, het er oal | coxy G'-cycl oal kyl, or Gn
het er ocycl oA Bejxtugp thepgof. |§n1§sw isitechethersgs (e descripip prndsaingoba kyl , al |yl ,

al I cenyl , eteroalkynyl
al | coxy, he%ﬁ%#coxé&h&%%é eocé ?‘58@&#{'{’5&%&@@ oal ax'{leb%l}p Rl, R2, 5
and R3 ridy hedifidndlleaanteoniest artduhisthresy raucmmlms bitteried the[rétﬁg.’A]cc&ﬂmglgoﬂmunds of
this inventi.on oss one ers, and such
conpounds céﬂveﬁga%?lg e%l’éaf’?lﬂ% f*lv(eé)anan@p a‘é‘?‘i‘?%ﬁ?%ﬁﬁr s or as

m xtures th%ﬁ@fmndsl@kmmﬂd}aqatrﬁén@ﬂlta@gm&@ deteﬂ%nﬁﬁ&%f frbQheRstrpani ng of a
particular conmpound in the specification and clains is intended to include

both 10 |ndlaudﬂmbp@mof@msommw&k@@wnnﬁbemtésegmsgﬁﬂ@nm% t her eof .

enant i oner & Ot 4ok X EPbALo &8 ChBBINSE Sl SRIPLRIRER A M RRLER o 1o

t he det gmm rm,hg(NmoYoﬂ(ge@ chem stry and the separation of stereoisoners
are wel | known In the_art_(see discussion in Chapter 4 of "Advanced Organic

Cheni stry", [A¢Blediti @hadﬂln%tP@HmPEJ‘B}ﬁlﬁOWP@%‘HﬂI e gypationlsy vedides 1992)

[0093] In a elanale) <SO

I ncl udes %ﬁlvta eQ@h&%%%r macgg egtlta?%ggoc a?]ééog}l{é%fﬁaggt?{%g%@éeut ically
active met ahnﬂphamacemuall)piw&ptdﬂesaltsoﬁmch campelptda,bl e salts of such
conmpounds.

[0094] The term "solvate" refers to an aggregate of a molecule with one or
20  more solvent molecules.
[0095] A "pharmaceutically acceptable prodrug” is a compound that may be
converted under physiological conditions or by solvolysis to the specified compound
or fo a pharmaceutically acceptable salt of such compound.
[0096] A "pharmaceutically active metabolite" is a pharmacologically active
25  product produced through metabolism in the body of a specified compound or salt
thereof, Metabolites of a compound may be identified using routine techniques
known in the art and their activities determined using tests such as those described
herein.
[0097] Prodrugs and active metabolites of a compound may be identified
30  using routine techniques known in the art. Various forms of prodrugs are known in
the art. For examples of such prodrug derivatives, see, for example, a) Design of

Prodrugs, edited by H. Bundgaard, (Blsevier, 1985) and Methods in Enzymology, Vol.
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[0094] The term "solvate" refers to an aggregate of a nolecule wth one or
20 nore sol vent nol ecul es. [0095] A "pharmaceutically acceptable prodrug” is
a conpound that may be converted under physiological conditions or by

sol vol ysi gyd syokhgsspeci fied corrpound or to a pharmacegcifighdoyofssiept abl e
salt of su (?1 (‘:%lrrpound (00961 "pharmaceutical ly actlvte: met ab}ffESE s a

roduct produced t hrough nmetabolismin the body

pharnacologlcall active
of a specifidd %/ﬂ?piﬁﬁﬂ tWi‘idﬁTeP‘e%f(ACN@PH@JBIeiSQ: 989k bhd devipeakred may be

i dentified t u d activities
determ ned uéh%%%e#’tdéﬂ%cgﬁg%eﬂhﬁtgdgg% g%éé'ﬁ%sfg‘é%l}\@ﬂ %‘8&[3& odrugs and
active met abchapitsw 'Wes@naﬂdﬁppmﬂtzmyf}bedﬁ@ﬂhbyﬂ Edndg’ﬂérd{slmg-wout i ne

t echni ques knq t e art rio fo of _pr.odru are known in the
art. For exa aﬁmﬁsc Hdge iifd‘éﬁ%ﬁ eaéq’?&bﬁnf‘(ﬁ@éfwﬁ@@: 88038 R Eemp L. a) Design
of  Prodr3igSpyfiilhbed e b, Jhur Rl BAORA e BRI L, TASER) 45@%{\@@ ds in

Enzynol ogy, Vo 2005/0 6346 PCT(US2004/0 -396, edited
by K deerKal@waaﬁtal,(@&eaué’hum Plufls 82:69D8984). b) A Text book of Drug Desi gn

"Desi g and TOOH cat | oh RABPEEIIGLY iy ApE S 3ggfmaﬁre9%%%a@flogzc%8tgi§ )
H. Bundgaar deffapglveiasast th¥ 86 dlsiave byse&ﬂmggﬁecxfﬁd%oﬁ%oﬁr@zﬂﬂ)that@

Bundgaard, et al., Journal of Pharmaceutic Sci ences, 77:285 (1988) and e)

N. Kal ceya, bielogigally onutbenvisenmdesirale) A compougbf the BEa)tion[ramg@isess 2

h | ogi cal
Lphan TSR | Gk BRSO AR b P38 o 58 ORI bR 00 0Bl
is not biol mgutmaﬂ]l iy of a atunbdenvd{Seorgapdesy orgdlicbasds, andvpotpaticahd bi@nicnvent i on

may possess 0 sufficjently acjdic, sufficiently basic, or both
f unct i onal iflsple X O%EPE %j% @1393“?1%%%? saf. tiRagmes ot p Eﬁﬁ@ﬁﬂwa@f i nor gani ¢

or _or 9ani ¢ basesanIanss HMAINE sAREBAY, roacliEh UBthe b

phar maceut i cal f‘p&a acce;s)t abl e sal g. F&%gjrnpl egcro% %ar mgceuP I ca accept abl e
sal ts incl uquesmbimelsmntveithmmpmaédr cbx)gazﬁeaqid bmn ipbremhie basmrpmhrseﬂ@ of the
present vent| Wi a mne a r an in rganlc base, such
salts 15 nc Ell& é‘é]&]arr%ffsa?gg %ﬁb@fﬁlﬁt@g fﬁ?ﬁg ]I@GES 08 ]Enaf?srtes bi sul fites,
phosphat es, mgRsHe emﬁ%nﬁ@@@genﬁhdamﬁmmaﬁmﬁpméseﬁ oﬁmisgm@sr)hat es,
pyr ophosphat es, ch or| des brom des, i odi des, acetates, propionates,
decanoat es, Qlﬁcp'rd)as dm@‘gldea@cp@td@; aogtates, propionates, decanoates, caprylates, acrylates,

formates, isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates,
succinates, suberates, sebacates, fumarates, maleates, butyn-1,4-dioates, hexyne-1,6-
20  dioates, benzoates, chlorobenzoates, methylbenzoates, dinitromenzoates,
hydroxybenzoates, methoxybenzoates, phthalates, sulfonates, xylenesulfonates,
pheylacetates, phenylpropionates, phenylbutyrates, citrates, lactates, -
hydroxybutyrates, glycollates, tartrates, methanesulfonates, propanesulfonates,
naphthalene-1-sulfonates, naphthalene-2-sulfonates, tosylates, besylates, acetate and
25 mandelates. '
[0099] If the inventive compound is a base, the desired pharmaceutically
acceptable salt may be prepared by any suitable method available in the art, for
example, treatment of the free base with an inorganic acid, such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, or with an
30  organic acid, such as acetic acid, maleic acid, succinic acid, mandelic acid, fumaric
acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, a

pyranosidyl acid such as glucuronic acid or galacturonic acid, an alphahydroxy acid

20




formates, isobutyrates, caproates, heptanoates, propiolates, oxalates,
mal onat es, succinates, suberates, sebacates, funmarates, nal eates,
butyn-1, 4-di oates, hexyne-1,6 20 di oates, benzoates, chlorobenzoates,

net hyl benzgghgsoigugi t r onenzoat es, hydr oxybenzoat es, nmifosyhaAENSt s,
pht hal at es, sul fonates, xyI enesul fonates, pheyl acetates, phenyl pr opi onat es,

phenyl butyrate citrates, lactates, y- hydroxybutyrates, col | ates
tartrates, neioRaReds aq aﬂe&aﬂ %‘g&ﬂéé‘iﬂof%}éﬁ“ggas“ﬁ%ﬁtaﬁ’éloéﬂétmlﬁulfonat es,
napht hal ene. i laPdiakifooid ARH bbdidoio BEALE BhiAnicA6R! AbRrMthadRcRNICE! at es.

[0099] If the Inventive conpound is a base, the desl red phar nmaceutical l'y
accept abl e snitelueneyolimiqpaceper etbaniosulfanic agid; oxtbe Ekeret hod avail able in the art,

for exanple at me of. th free baevvlth nor.gani ¢ such as
hydr ochl ori C[Oé’tc‘p ;@i— 363%1?1%0 dﬂ“ﬁc‘#eﬁre W 3{393(1:11 phosphori ¢
acid and § headdeﬁsﬁble@ﬂt maybe @ﬁp&@d@frﬂﬁﬁﬁﬁt&ﬁl@ﬁ&hﬁuﬁﬁ eREMAE Akdabindif bohe MRl €i C
acid, succinic acid, mandelic acid, fumaric acid, nalonic acid, pyruvic

aci d. oxal i ciraead wihgwe inarganieerdreanis hasgIsnch asendamine (psymanesadiryei d such

as gI ucur oni h WO

2005/ 016346 @%%@%ﬂ%‘%@%ﬁﬁﬂsuc%&%ﬂa&n ? @mﬁllgxcﬁggﬁ)gé&ﬁé%{% 9?1%011%%0, d, an

am no aci d slhistratbreasmapls of aithisle ealtsGhatidebet areumit dimid téropgamid waltaci d such as
benzoic acid_or cinnam ¢ acjd, sul fonl c aC| .d. such as p-tol uenesul fonic

acid or et hafi@¥isifom wnigeeaids,spch #5eelyqincand [OEAHE| APOR A PTIMNBNL | ve compound
is an acigl, tdey 'aﬁ&%r?ﬁ?%ﬂﬁfe@%ﬁ%%ﬂcyanﬁnécﬁﬁﬁfa@?i Bridifb tm Mol apg epar ed

by any suitable ne ’hod exanpl e, “treat ment of free wth an
i nor gani ¢ or pipeygaine,cant dge gansuigslfs dsn@df@mwdnmprcaham,powmmdmawe&mn
tertiary), an alkali.netal hydr ox!ﬂmgor a line earth netal hydroxide, or

the like. | PRSABFSE {TO% ORURGH NG AT pUd PAIEL ' < el ude, but are not

limted to, moaan ¢ saffeinvélgive mﬁp&magmaybapreeﬁbaiasmg HereGofkotgdsne and
arginine, ammonia, primry, 10 secondary nd tertiary am nes, and cyclic

am nes, suchangssypihses sq-hewés amdﬂseﬂzﬁﬂubﬁ@wvanmplownséh%tzclﬁ@queaﬁwﬂahw@ﬁm c salts
deri ved o] t sium manganese, iron,
copper, f%lg ng&%ﬁg% W%tﬁ%u%gékﬁg)lﬂﬁﬁ%e I nventive conpounds may be
prepared usi [@1olie rearhemgeﬂtm&@ctsaﬁdlesmnéﬂtﬁmj s schenes as descri bed

bel ow, enpl oyin the techni g I ] able in 15 art starting
materials t hHi0183e rearﬁli‘qfipeéwmé @VGPE@WEP%%QP@B%W(??%;ﬁg dothf t he

Invention v be used to treat diseases mediated by modulation or regulation of type I receptor

tyrosine kinases and/or serine, threonine, and/or dual specificity kinases. An

20  "effective amount" is intended to mean that amount of compound that, when
administered to a mammal in need of such treatment, is sufficient to effect treatment
for a disease mediated by the activity of one or more type I receptor tyrosine kinases
and/or serine, threonine, and/or dual specificity kinases. Thus, for example, a
therapeutically effective amount of a compound selected from Formula I or a salt,

25  active metabolite or prodrug thereof, is a quantity sufficient to modulate, regulate, or
inhibit the activity of one or more type I receptor tyrosine kinases and/or serine,
threonine, and/or dual specificity kinases such that a disease condition which is
mediated by that activity is reduced or alleviated.
[00104] The amount of a given agent that will correspond to such an amount

30  will vary depending upon factors such as the particular compound, disease condition
and iis severity, the identity (e.g., weight) of the mammal in need of {reatment, but
can nevertheless be routinely determined by one skilled in the art. "Treating"” is
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[ 00103] Therapeutically effective anobunts of the conpounds of the invention
may be used to treat diseases nediated by nodul ation or regulation of type |
receptor tyrosine kinases and/or serine, threonine, and/or dual specificity
ki nases. A,Eog,gbsmﬁfﬁﬁectlve amount” is intended to nean tﬂtﬁhrs@?}ﬂﬂ)d%ssof
conpound t when admnistered to a manmal in need of such treatnment, is
sufficient to effect treatnent for a djisease nediated by the activity of

one or nore @Eﬁﬂ@e topprag 3¢ @Ps'ftt@ﬁr%@igﬁ@%fﬁé%@ése QRN Hkt'emaﬁ@alstsﬁ?lb@rﬁ ne,

and/ or dual %%FTH Iy
effective arr]%%% o {}?ngta{fgﬁ%%ﬁ uifggﬂs bgfﬂ%{ CEJI’e Oillmow g%ﬂgﬁtG%S active
met abolite ohyrqsnmdtmagestfimdioeeérmel &rwnmaaanﬂldr;iuaimpémﬁm@rimases andiincaties,

regul at e, or |nh| he a f one m) receptor tyr05| ne
ki nases and/ ¥ Eﬁ@teht‘? WF%’S:W@G g‘ﬁ?f’ﬁ%?‘) iﬂ%e@m& such t hat
a di sease copgliidil aﬁrywﬁenqﬁeﬁﬁnuﬂmfaﬁmowpwaﬁbo@%mntl %th% dis%&Heced or

al leviated. 100104] The anount of a given agent that w correspond to such

an anount  3@ndition bublnag ndbyes hdmfbagnpeﬁﬁl dsdeviog §; madlating aodér pebibitiog| ar

d, di d d , h
of The mammsRReaeen pro PusBrHisblabnd BBt eatalfon o s Do routinery’

det erm ned b[soonxm ski IIh@ﬁHdrtbﬁdaa oafnpoumfrcrfemn‘cﬂgmlalI§o£alpmn2&ﬂﬁé£@6346
PCT/ US2004/ 026235 . intended to nean at |east the-mtigation of a disease

condi ti on i nAcsenteireraalt 01‘%(‘3’4*[’08?&%?1’1%%% theref, foxthg fhegpeulic regfmentast in part,
by the a aﬁﬁﬁﬂ’ﬂ}: {lﬁ%b s and/ or
serine, %C%I?]e g@%g]?ﬁﬁcu Fmi *nm ty lci nagXl Sp l%ir?(): u s, but is

not |im ted founulmeé\maIthrdgnwmﬂdstsmimhshwnmeutI@hpﬂacm as@q:hammacgutmal a manmmal ,

5 particul arl Ls fo to be d|s ose 0 haV| ng the

di sease conf OBUQCFPJNMW P gaﬂthaﬂ%ﬁ oI d Wﬁﬁ ‘5) nodul ati ng
and/ or Inhl &;euﬁ&h% SthSRRARR BAREIb hsb@acaﬁgéﬁfdﬁltﬁe%rﬁlmarlgome di sease
condi tion. 0105] In order to use a conpound of the Formula |, or a

phar naceut i c}dianyaceab@élmaawtﬂbbaﬂﬂlt obin Wre alsayeble p@dﬂ%@l‘@pf etidefiped her eof , for

A U RN e T e e el

phar maceut i cmmmact I cmeasam@oﬁﬁ@{smmm@abn nﬁprﬂaﬁsa for@uitdde frdtalg to this
aspect of the invention there is provided a pharmaceutical. conposition that
conpri ses a W66 araRle at Heletsplorenass, hardgyr seft C%ﬂk?fé‘ﬂ’éﬁﬂ“ﬁ@éi’lﬂw accept abl e

aesoctati on TPy ST ARl DEYERD or @Ruify bRE o EGTLRRpIAL 11

associ ation phar mace y- accepta t or c
use (for example as creams, ointments, gels, or aqueous or oily solutions or

20  suspensions), for administration by inhalation (for example as a finely divided powder
or a liquid aerosol), for administration by insufflation (for example as a finely divided
powder) or for parenteral administration (for example as a sterile aqueous or oily
solution for intravenous, subcutaneous, or intramuscular dosing or as a suppository
for rectal dosing). For example, compositions intended for oral use may contain one

25  or more coloring, sweetening, flavoring and/or preservative agents.

[00107] Suitable pharmaceutically-acceptable excipients for a tablet
formulation include, for example, inert diluents such as lactose, sodium carbonate,
calcium phosphate or caleium carbonate, granulating and disintegrating agents such as
corn starch or algenic acid; binding agents such as starch; lubricating agents such as

30  magnesium stearate, stearic acid or talc; preservative agents such as ethyl or propyl p-
hydroxybenzoate, and anti-oxidants, such as ascorbic acid. Tablet formulations may

be uncoated or coated either to modify their disintegration and the subsequent
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[ 00106] The conpositions of the invention maybe in a formsuitable for oral
use (for exanple as tablets, |ozenges, hard or soft capsul es, aqueous or
oily suspensions, emulsions, dispersible powders or granules, syrups or

el i xirs) , whobosheRigal use (for exanple as creans, O0i HdWH2604/0865$, Or
aqueous or oily solutions or 20 suspensions), for admnistration by

i nhal ation (for exanple as a finely. divided powder or a |iquid aerosol),
for adm ni sél?sathH Og&fci a_ﬁEYﬁ Wéﬂie 1%1%’(‘1?1’6 thegastromigstimal tragt; WP YURIPYA theig powder)
or o par Coilial snditiFlhh chbnd, i Bilel Ofcc SRR RvABoM ShAle BaRHELUS OF OF 1Y
solution for Intravenous, subcutaneous, or intranuscular dosing or as a
supposi t or yprofceduresewelbinosmsin leg) art. For exanpl e, conpositions intended for oral

use may contflRe0one 25 or more.colgrin weet epi n fl avori ng and/ or
preservati vLﬁgg@nts. é‘[’i Jﬁ%ﬂ“qglflqéﬁlﬁ%ﬂﬁ%g?%%E%Eﬂ“ncgdflhlava%eiwﬁg )

exci pi en§ s fnowhich thRtktive inkRaTEH i8 riieud WillCArigiert sS10Y diR%ANRir@xarhpiey t di | uents
such as | actgse, sadium carbonate cal ci_.um phosphate or cal ci um car bonat e,

gr anul at i ngCH¢EMREoRttegainn ghesghtie or kaglin, ergs sefo gelatin eapsHenin vdiigeni ¢ aci d-
bi ndi ng age : siarch: I i.ng. 2 esi um
stearate, s@%%ﬁ?‘téqg%@%e%@%% eeéi ;‘wg?‘é’étgﬁfaa??’\ﬁlgsg‘ggﬁefﬁ%&?&é ﬁg’ggg?qﬁgﬁ’or propyl
p- hydroxybendoeto, and anti-oxi dants, such as ascorbic acid. Tabl et

formul ati onf n&é be uncoated or, coated_either %%o nodi fy their

di si nt egr at [0 ng  HRAUSIBS HpRAstons gongBlly 0 R fosacsvpaereden dufiess 2 35

absor pt {@n ghwddi&l Bfh tyRiHP I8 She B mWolshidndifle 1838 LRINNE §8dikmal tract, or to

improve their stability and/or appearance, Ih @ither case, using
convent i onatarbaymicthylestuless nztlyiceinloss dydrexynrepiimkthylenlhilose; svedivamt . [ 00108]

Conposi tiong _for onal. use be in.the formof hard gelatin capsules 5 in
whi ch t he a@ﬂn@{g’?%mfp %?]ﬁgnehmgagﬁcﬁfgﬁﬂr%%ra?a%acl G e fEnt , for _

exanpl e,  C®kiting Bpnty feRas Reitlia bE¢dndbhsPtBdR 81 dhallyidhe oRldeddthsof t gel atin
capsules in which the active ingredient is mxed with water or an oil such

as peanut ofdfty agidg(forexsampls polypxeihyleng ptparatelior condgnsption paduei®os suspensi ons
gener al C i -g;wﬁg | LNt e ¢ . o nel 10 powdered formtogether
wth on!ayor&%?é@%%spen ?dr? %]é%g%[@?ahggfgﬂhdgss’ fgrghgcl‘a}&ﬁ%e car boxynet hyl cel | ul ose,
met hyl cel | uhepteelecdetigiameypiceiaydlnetdoydanedtion lpesiacts o dihwlene akide with @artial

pol yvi nyl - pyrrol.idone, m tr.ggacant h, and gum acaci a;. di spersing or wetting
agent s sychg%eés ﬂgﬁﬁeaﬁrioﬁﬂéﬁy@‘b‘a%@ws"gﬁxﬁ SBFlg @W?tﬁﬁlﬁn%ii‘ifw ne oxide with
‘;?t ty aci dspbhdylesfel APBIRI.RALYPNRHAMNS SNEhyIbRVxflcSiith ﬁ’i'rﬁﬁ%%l%%ﬁ%cpn products

from fatty acids and hexitol anhydrides, for example polyethylene sorbitan

20  monooleate. The aqueous suspensions may also contain one or more preservatives
(such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as ascorbic acid),
coloring agents, flavoring agents, and/or sweetening agents (such as sucrose,
saccharine or aspartame).
100110} Oily suspensions may be formulated by suspending the active

25  ingredient in a vegetable oil (such as arachis oil, olive oil, sesame oil or coconut 0il)
or in a mineral oil (such as liquid paraffin). The oily suspensions may also contain a
thickening agent such as beeswax, hard paraffin or cetyl alcohol. Sweetening agents
such as those set out above, and flavoring agents may be added to provide a palatable
oral preparation. These compositions may be preserved by the addition of an anti-

30 oxidant such as ascorbic acid.
[00111] Dispersible powders and granules suitable for preparation of an

aqueous suspension by the addition of water generally contain the active ingredient
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15 ethyl ene oxide with long chain aliphatic al cohols, for exanple
hept adecaet hyl eneoxycet anol, or condensation products of ethylene oxide with
partial esters derived fromfatty acids and a hexitol such as

pol yoxyet i 0901584601 t ol  nonool eate, or condensati on peeguglsombsset hyl ene
oxide with partial esters derived fromfatty acids and hexitol anhydrides,

for exanple lL.ye | ene sorbitan,.20 monool eat.e. The agueous suspensi ons nay
al so cont ai ntgg%%erwﬁ‘rﬂ)‘?ap %?%%EW%T%‘%@%? f‘?ﬁ%ﬁ%\%@gflﬁﬁf e Brogy1

p- hydr oxybengeaiwtivatSuitakle dapéSing dtFbitias a@mtOmdi sgsRalE) agarfPdr | Ng agents,
flavoring agents, and/or sweetening agents (such as sucrose, saccharine or

aspartane) . fe@pifed by thpsealwadnweninnedalovpe Additiontlexeipianis syclsgfendi ng t he
active 25 i Lentain . e of.l S his oil, olive oil,
sesane oil y%%%%%u@é‘@f@%\é&grg&@@gaﬂpn Tenéé}lvh(i%% rg{? as liquid paraffin).
The oi |y Ssusjpetigijons My phlnstcenithiedompasitidyi of Kigyinehtiag @iy a3dod? iRthebeeswax,
hard paraffip or c]ﬁ_tyl al coho|] . Sweetening agents such as those_set out
above, and fiPHYSF Piki-HglohFRulHaps heteRIYRRATIN I RRA TREHDI5ATk FUAH 26 Olivt a
prepar ati on.s;lesse 4 Lo BR8] VE t F 4 an anti
30 oxi dant sodqﬁsh%?gig(g%i C %@‘iﬁé’m%‘%gafﬁ‘] 'agpg?’g?f€|‘%§%§é\:§fe?¥q’gﬁﬁg%r anul es
sui t abl e f orSybteblesmauisifymgoigenin mayhadotscanpisppatsiap-cogurting gandslsuchan of wat er

generally contain the active ipgredient 23 2005/.016346

BT 1952004/ 9538 OF BB IETOITE HOsk oy 2 I RO g AR e SRR us pendi ng
agent, and OB&atHM, afisters oP PATET d6Bkd deied Sothtiab) Ridh 5B QERikd) dnBfdriod tdng agents
and suspendi ng agents are exenplified by those already nentioned above.

Addi tional esxemplesarbitan monoelsate)lsand sordensagion praduels ohthesnid reviabestery agent s,
may al so be . . o OS L .0f the

i nvention m@ﬁ%ﬁ@@%}ﬁ%@@%&ﬂ P%P%cy%@?%ﬁ??oﬁ%&%ﬁ@o%ﬁ%ﬁ ' erhc? ﬁ%ﬁ g ol y phase
may be a vegeipdlbeconkdin swetdnigg flavoring andplesavatbreagéits oil, or a mineral oil

such as liqui raffin, or m xture of any of these. , Suitable emulsifying
agents nay tj]@gnf%ir ex Pé,amﬂﬁlﬂ}ﬂ‘fséﬁlaryﬁleg{?ﬁ}ﬂﬂf’fﬁﬂl%ﬁWEetglﬂ%a%ts YethiSacaci a_ or
gum traggc a%l%er&%ﬂ%ﬂé%%gl%ﬁ%ﬂit@ﬂ aRRERE 6 éu@f‘o%e,sa&iggi%aﬁ?l@%ﬁtaﬁ%” , 10

| ecit hin, ar ester’s esters derived from aci ds and hexitol
anhydri des (deomulcorty arestreatives favtoamg modiondodaingagemtd condensati on products of

the said partjal  ester ith ethyl ene axide such as. pol yoxyet hyl.ene
sor bi tan rmr@éﬁé&t e. %pgm%?%ﬁé COHRGSUIRS J1a OaI?EHngl?ﬁe’ééf‘BH?ﬁﬁ[,%nﬁl avoring
and preser Vahje¥abld@§itoSis or oily suspension, which may be formulated according to known

procedures using one or more of the appropriate dispersing or wetting agents and

=3

I\
11
q]

20  suspending agents, which have been mentioned above. A sterile injectable
preparation may also be a sterile injectable solution or suspension in a non-toxic
parenterally-acceptable diluent or solvent, for example a solution in 1,3-butanediol.
[00115] Suppository formulations may be prepared by mixing the active
ingredient with a suitable non-irritating excipient, which is solid at ordinary

25  temperatures but liquid at the rectal temperature and will therefore melt in the rectum
to release the drug. Suitable excipients include, for example, cocoa butter and
polyethylene glycols,

[00116] Topical formulations, such as creams, ointments, gels and aqueous or
oily solutions or suspensions, may generally be obtained by formulating an active

30 ingredient with a conventional, topically acceptable, vehicle or diluent using

conventional procedures well known in the art.

24




[00113] Syrups-and elixirs maybe formul ated with sweeteni ng -agents such as—
15 glycerol, propylene glycol, sorbitol, aspartane or sucrose, and may al so
contain a denulcent, preservative, flavoring and/or coloring agent. [00114]
The pharnaceutical conpositions nay also be in the formof a sterile

i nj ect abl u@ssRds460r 0i |y suspension, which naybe for guhakedsamear ding to
known procedures using one or nore of the appropriate dispersing or wetting

agents and 2 pendi agents,. which have been.nentioned. apoye. sterile
i nj ect abl e @P g;’ir ati M@P%@rﬁgm@%@?ﬁ%m? @%Q%P%gggﬂg? ¥°6W Ogr
suspensi on i mﬁmlﬁ@iﬁjded?bﬁrdeﬂ&hﬁtﬁﬁﬁg Hﬁ’dxﬂiﬂea&ﬁ‘%@&ﬁ@@dﬁﬁm@ﬂei HE Mr REmpe] ent, for

exanple a solution jn 3-but anedi ol . [00115] "Suppository for mul ati ons may
be prepar ed #Y RRe sy the nestdey dself opgivasing aithaniaetivedngredientalenermsdilitted i t at i ng

exci pi ent, ' | ' i ] res, but.Jiqui t the
rect al tenpé@%%ﬁ?ée&él?ﬁgggﬁ%l? ﬁéﬁ%?%t%% c%a'ﬁ{x%%?%@é%? C Al Th%pq?%‘%égoge t he
drug. Suix abhsifatinngs theh sonvenlentherotdingd igx@npsut, coatiine, Bor dxafmpR)dio 50
pol yet hyl ene I¥c ls. [0 11%’ Topi, cal gor_ aL;%tiQns’ such as creans,
oi nt nent s, gIng 5‘%&65‘%@@% ruse@pt]ca);tgr p deee, sudyasispsAdor nay general |y
be obt ai ned ihufaigyrald buAkeBshifim Ainbdiftafdi et w th a convent onal

sin

topically acceft able, vehicle or diluent g conventional procedures well
known in t hd081%8] 24 Gammeitienobs 3dbinEEIASR0OULARE2ASy bd MGid HrmGhaposi ti ons
for adm nistration i nsufflatign may.be.in the form.of .a fipely divided
powder cont acloﬁ%%%‘oﬁgrypf sEfriegd 8?”5‘38’?%%% diFpspss &SP?t“‘fedPgrgQ’ﬁ?ﬁﬂl TE0  mor
nuch | esld) tdecpoultRntaidiselifely aivided solitordiquitedroftels] (oniddibadliagtoial one or
diluted wth one or nore loag siologically acceptable carriers such as

| act ose. TheP"pReNges spchasyo yorinnted ydracarhnes or byrresarkans maybetuisshed in a
capsul e cont.aijm qgrp(! . [ ' edi for use
with a tur bo@%d%a gorsﬁgcge\w/f?c?ée, gﬁgﬁb]gbo@ﬁ%%dgg d?ég?r?sgfaﬁﬁsfeﬁ?ﬁ]@ {fg{l‘mglh%(}; t he known
agent sodi umctivoimggidienat e. [ 00118] Conpositions for adm nistration by

i nhal ati on n@ﬁ]gi in ;Fhe formaf a, conyentional pressurized aerosal
arranged to nse tREMLDE Giomationon foppulatiqnsetee £hapten2 H2 1 ¥plyms|S

contai niymg firQkpreiediifeeaRidalCREmiki '?qlwgf - ChalrAY SRl aer osol
propel I ants such és evél at iel e fllcjorniulfilgffea hyﬁ%@g’?ggs or%ﬁj;'gfr%(}%gr bons may be
used and t Houdy Bagimetelresse 192). conveni ently arranged to di spense a netered

quantity of [ofi’fztoﬁ Ve 1L %mmogrrﬁtdf a compbund of this invention that is combined with one

or more excipients to produce a single dosage form will necessarily vary depending

upon the host treated and the particular route of administration. For example, a
20  formulation intended for oral administration to humans may contain, for example,
from 0.5 mg to 2 g of active agent compounded with an appropriate and convenient
amount of excipients, which may vary from about 5 to about 98 petcent by weight of
the total composition. Dosage unit forms will generally contain about 1 mg to about
500 mg of an active ingredient. For further information on routes of administration
25  and dosage regimes, see Chapter 25.3 in Volume 5 of Comprehensive Medicinal
Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Press, 1990.
{00121] The size of the dose for therapeutic or prophylactic purposes of a
compound of Formula I will naturally vary according to the nature and severity of the
conditions, the age and sex of the animal or patient and the route of administration,
30  according to well known principles of medicine.
[00122] Alihough the compounds of Formula I are primarily of value as

therapeutic agents for use in warm-blooded animals (including man), they are also

25




[00119] For further information on formul ations, see Chapter 25.2 in Vol une
5 15 of Conprehensive Medicinal Chem stry (Corwi n Hansch; Chairnman of
Editorial Board), Perganon Press, 1990. [00120] The anmount of a conpound of
t hi s invergpomsioiadls i S conbined with one or nore exci piandsaedie@soduce a
singl e dosage formw || necessarily vary dependi ng upon the host treated

dth f ad F 20, f I
i ended or orugRle Raf teaBP Bl B oBbh hum reeelor PRe Bnas SaRe ™ 1 oo

0.5 ng to 2 ghréinidC hd/6r @gp@kclﬁm@mmgdrwst {he? BreaBEfo PRy phatBacal@icgpnveni ent
amount of exci pi ents, which y vary fromabout 5 to about 98 percent by

wei ght of t ﬁéndﬂéd%ﬁ)féﬁﬁbﬁﬁﬁeﬁdﬁpm%§ﬁg@vhﬁi®qﬂbﬁﬁfﬁammthgé%éqhaﬁorl}ﬁ‘ftont ai n

about 1 ng t of an active ingredient. For further information
on routes of Bh%%%&rﬁlos@ aqggé‘ﬂ%g 25 and dosage regi nes, see Chapter 25.3 in

Vol une 5 f (@op3jehensTheackikity of thatompsads of thig n(n@aﬁmmaﬁaambyed%ﬁl rman of
Editori al Board#, Pergam)n Press,, 1990. 00121] The Size of {*ﬂe dose for
t her apeuti c 5P¢brsEPYT REesie kings igition ag O%Wﬁﬁrl] oRjpe,rEAion will

natural |y vagkoRaIIHana i 9ird)f 1A bF & AR IBEVAIibY Byl HElaoaRYhANS, !

age and sex e’ani mal or patient and the route o tion
accor di ng t odetednjink imbiknitiqer ofifles lohase activitye dilteinats in [vﬁﬁal@sﬁz}ys/éjumhmatg thet he

conmpounds of E l.are prinmprily of vyal ue as i c,.agents for use
- war m bl o8B0V Rt Bit ke ond st pe BramipC RS W J50H81 6346

PCT/ US209d 108 338bitd+ ?ﬂﬁ)iﬂ’m Bﬂikﬁﬁg\iﬁlaﬂnfg theSinhiB A Kifsde LOMPRR bh@UetbRiBink I €cept or
tyrosi ne ki nases and/or serine, threonine, and/or dual specificity Kkinases.

Thus, they afhe amouniaf radiolsbr] batid PobY BERng scamelitivs experimers Whera e

developnent h

pharnacologlca agen%ﬂlc t%%%&% @ﬁ%%'¥$$t?m%§g%§gmgo ouﬁﬁ””%?“?h|s

i nvention naydbﬁmaﬁsaygdaﬁnwdlh&mmibﬂkﬁeeimdﬂnﬂmwmﬁlne klnases i nhi bition
and/ or serin reoni aor dual ecifig ases in.vitro, in
vivo, or in E""&é‘ﬂ ntgleﬂlq%ﬁ%%enggg s@j %é@%ﬂéﬂ%@gaﬁ%sﬁ@%m%t ermine

i nhi bi tiga ofe rzalj}fdé% A afihiaMi Masﬁd%ﬁfd&@%t%p‘fés% @ém&aggeaf'tate the

ability of the 1 nh to bind to ki nases a neasured either
r adi ol abel | i mgdd nly bg waplof bianaple, pnd Gt munetrom&hha@es msﬂnleabmhglatubmand

o ek o0 oL o) g AR Sl hacl ghabil, bound. or
known radi ol EgAAS spith@RIQcaRbIMIBYersE, 8 heleaktbrt dlAmaad
BIOLOGICAL EXAMPLES
20 EGEFR / ErbB2 Enzymatic Assays
[00125] Thermo LabSystems Immulon 4HBX 96-well plates are coated by
incubation overnight at room temperature with 100 pL per well of 0.25 mg/ml Poly
(Glu, Tyr) 4:1 (PGT) (Sigma Chemical Co., St. Louis, MO) in PBS (phosphate

buffered saline). Excess PGT is removed by aspiration, and the plate is washed three

25  times with wash buffer (0.1% Tween 20 in PBS). The kinase reaction is performed in
100 pL of 50 mM HEPES (pH 7.3) containing 125 mM sodium chloride, 24 mM
magnesium chloride, 0.1 mM sodium orthovanadate, 15 uM ATP (adenosine
triphosphate) and 0.3 units/mL EGFR (epidermal growth factor receptor) (BIOMOL
Research Laboratories, Inc., Plymouth Meeting, PA). The compound in DMSO

30  (dimethylsulfoxide) is added to give a final DMSO concentration of about 1%.
Phosporylation is initiated by the addition of ATP and incubated for 30 minutes at

. room femperature. The kinase reaction is terminated by aspiration of the reaction
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cell culture assays are well known to those of skill in the art. [00124)

Al t hough the invention has been described and illustrated with a 15 certain
degree of particularity, it is understood that the present disclosure has
been m way of exanple, and that numerous epaRgaRsbI2Ishe

conbi nat %nﬁQ%%GP%rrangerrent of parts can be resorted to by those skilled in
the art without departing fromthe spirit and scope of the invention, as

her ei naf t ermigiue prdbsubsiqueheyachipg PhwrsiEbrffadseabrve). BhombomiisdRET ¢ Assays

[00125] Th ; : - | at coat ed by

i ncubat i on%%%?‘!%?d;%@%@@%%‘Wé%é’??? Egreg&\?mﬂ\ﬁlgpl%ﬂ%l_gg%g?@\%gl | of 0.25 ng/nL

(Polhy E} d u,anﬁyl}ldfspﬂdt%roéiﬁeﬁtiﬂoﬂy@mﬂmb tabdriefdng., Sib%th S Feuncibéd, CA) PBSd )
phosphate _buffer ali.ne).. ce >GT is renoyed by aspiration, and the

plate is maiéﬁ&-’é 9 Rﬁe‘@?‘?}i 13 S%&ﬁﬁi&&ggiwwgﬂnw&l hdsiis mnqvRd PBS). The

Ki nase rseaaqj | f 7 i .s.cont ai ni ng

125" Soi By BnPRL 6 PR iy Wasth TR e b B tornieR slepdl i

or t hovanadateg¢lopdl iyt th Riditieteofdd0 mé. pet wel) AdED Mitmvel PdradidseButistratal.  EGFR

b ymout h SRR ERS oy CoBfsTte M- ENEsrot Pa AR Paa OLER | o added

to give a fyaplM HeAH eEal Pﬁésgﬁﬁl}q@f;inaﬁﬂﬁéasﬁfédbg/'ﬁbﬁbiﬁeﬁfch‘hﬂjo%n.i s initiated
by the addition of ATP and i ncubated for 30 mnutes at roomtenperature.

The ki nase [PBE®Ii on {TheEehBa kinassds webaeprsing 39mebnl eid iawecellolar 26 WO

2005/ 01,6346 %&gg 3 ] zﬁ R ' i th wash

buf fer 1?)seed°§bq§€/]g) . #Sgé}%‘r‘ il;hg,?}g?éatcg I %aﬁﬁ@%@%@fggﬁgﬂ% %& ation with
100 ItL per(amiol actdBIt o 35) & cxpreRdéa@s ahisHipdyed photinioBaadodnsiabddy (Zymed
Laboratories,, Inc¢c.,. South San.Francisco,  CA iJuted to 0.2 g/nL in 3% BSA
and 0.05% ﬂ»@éﬁdﬁbmﬁel gating, {01xg Eali“%%‘%@ﬂﬁl%m %?ar%@%n, and t he
plate is Wi th 4t 68 e nrdddft iR OB hh KB TS ,'ShaA 8dss bendswgtped by

t he additmb%hloo Lp rugelq 'Igl\%g_l\/ﬁtclrgvmlilﬁgtr%? a(gg Sslaltt)hs%?rate

(Ki rkegaar dbOanM. Perry, Gaithersburg, MD), and stopped by the addition of 100

L per |1 1M phosphori c aci [ L measured by absorbance at
450 rul® [00126] The ErbB2 k’%@mﬁmﬁﬁ ng 250 ng/ni erbB2
intracell ul[eml.@_ donﬂxﬂlmgt_rdﬁbﬁaﬁt_hebmgﬁﬁ&n Jh@nipatind@clthdradentiomai n of the
ErbB2 tyrosine kinase (amno acids 691 -1255) is expressed as a his-tagged

protein in iBentipnis shown amBigures 1-6.
[00129] Figure 1 illustrates the synthesis of imino amidine compounds of the

present invention. Hydrazones (3) can be prepared by standard methods of

20  condensation of the aldehyde (1) with hydrazine (2). This can be accomplished in a
range of organic solvents. Preferably, the condensation is performed in 2 mixed
solvent system of DCM and IPA. Couplings to form imino amidines (5) can be
achieved by heating hydrazone (3) in a solvent mixture of THF and IPA at about 50
°C in the presence of an imidate (4).

25 [00130] Figure 2 illustrates an alternative synthesis of imino amidine
compounds of the present invention. In this route, an amide (6) is treated with POCls
in a suitable organic solvent like benzene or DCM to form the imidoyl chloride
intermediate. Hydrazone (3) is then added to this mixture to generate the desired
imino amidine (5). This coupling may require slightly elevated temperatures (45 to

30  90°C). _

[00131] Figures 3 and 4 outline syntheses of imino amidine compounds of the

present invention in which a imino amidine (7) is prepared and then condensed with
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purified by nickel chelating, ion exchange and size excl usion
chromat ography. [00127] Conpounds of the present invention have IC50 s from
less than | nMto 50 nM 15, PREPARATI VE EXAMPLES [00128] An illustration

of the pr@pagdigieof conmpounds of the present inventp@pysfofilies in i
Figures 1-6. [00129] Figure 1 illustrates the synthesis of imno am dine |

conpounds of vention, razones can be prepared b ;
st gﬁdard neta}@tﬁggdecﬁ)r %%EWBBH%‘? Fpidie (%rfé‘ng EEPP%JEP)QI’@PP“W%% hSdra2| ng (2).
This can be h?r&l%ﬁﬁpt%)%ﬁijirﬂ]&at@(4)'iﬁﬁ‘ﬁﬁtaﬁlfe PSR oSveRO ! MR ﬂﬁﬁf]anﬁf ably, the i
E
|

condensation’i s orned In m xed solvent systemo | PA.
Coupl i ngs t@m‘idlm:r{'l')mmﬁleahe dondlessed B)ithaddehjrde (lhm extablelpyganasolvegt hydr azone

3 I t d I PA at  abou f

[ date (1) SRR PA g RORAR Y el G gty el B RE el o of
i mno anmsdi 45 toVMEY Yo EEnigH thelAesird SaBdtantidMe (8) MFiguft 4, %ﬁmraﬁﬁalﬁe(ﬁn anmi de
(6) is treated with POC13 in a suitable organic solvent |ike benzene or DCM

to form t he CRbeiprppareth by eoupbing hydrazine@) with fhipimidate 6hdn ¢ 3yitable argaic added t o

oquire sl Gy aes s Rl PR TG cohsBol I 0.0

and 4 out | i nklchydet(bemessuithble mgamcamvditrsmmrmﬁum&mwoﬂmeH qresent i nvention

in which a imno am di repared and t edW|th 27 WO g-
2005/016346@@#@?@6&%&1&2‘%@ QQ%%W'@ @ fo 9|0h°%3| hthe Ogsired RIACA] ne (7
can be qbep%ﬁgnpqs%coupl ing of hydrazine (2) W|th i m date (4) in a suitable

organi ¢ sol vent. e resulting imno amdine (7) can then be condensed with
al dehyde (100132 sui Oam@nopqamlmdmjﬂfvmmlﬂsmxﬁemsparmsamﬂiﬂeﬁ’m or EtOH at

room tenperat ure. o t | evated t e 5 10.90,C) . to furnish
the desi red%t Y ‘%ﬂ]i%& géé f’%}j (Imr‘iia1 gﬁ?@r{ﬁl @M%%%."ﬁ%ﬁn&% ‘%Em be
prepared by sgauilairhignity 8f BUF agd DZE. th?esﬁlﬁhghrﬁblﬂibﬂﬁtéﬁhot1@01&6&?1% abl e .

i M no_am di ne can then

organi ¢ sol vent in Figure 3, the resultin
be condenseéathﬁl'thﬁ‘ateélﬂa@ﬁwgh anginojajeolold 10 é%péd%ﬁg@rﬁaeh@mau@m such as THE
and | PA,er EE%?&%&J&%@%@% aﬁ%rg&ealtgf%%fﬁ%é{azﬂ%%&fﬁ&g(tifmgm gjure (45 to

90 O t 6~ f urni esire
Generally, the resulting thlourea (11) can be isolated and carried forward without |

purification, The desired oxazoline (12) can be prepared from the thiourea (11) by
one of several routes outlined in Figure 5. The thiourea (11) can be treated with tosyl
chloride and NaOH in a mixture of THF and water at room temperature,

20 Aliernatively, the thiourea (11) can be freated with a variety of carbodiimidates such
as in EDCI, DCC, DCI in suitable organic solvents such as THF, DMF, DCM or DCE
at room temperature or slightly elevated temperatures (45 to 90 °C).

[00133] Figure 6 illustrates an alternative approach to oxazoline compounds of
the present invention. Aniline (9) can be coupled with diphenyl N-

25  cyanocarbonimidate (13) with or without a base such as NaH or Et;N in organic
solvents such as DMF, MeCN, dioxane, pyridine, IPA or DCM at room temperaturs
or elevated temperatures (45 to 120 °C) to give cyano isourea (14). Preferably, cyano
isourea (14) is formed by coupling aniline (9) and diphenyl N-cyanocarbonimidate
(13) in 2 mixture of THF/DCE/tBuOH at 80-90 °C. Oxazoline (12) can be prepared

30 by coupling amino alcohol (10) and cyano isourea (14) in a variety of organic solvents

* including THF and IPA. Preferably, the coupling of (10) and (14) is accomplished in
a mixture of THF and IPA af elevated temperatures (45 to 120 °C).
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[ 001321 Oxazoline conpounds of forrmula |I can be prepared as outlined in
Figure 5. Aniline (9) can be condensed with thioCD in a suitable organic
solvent such as a m xture of THE and DCE. The resulting internmediate is not

i sol ated BRydr2saidiey treated in situ with am no al coholpcrifiens/he23addi tion
reaction can be 15 acconplished at roomtenperature or at slightly elevated

t enper at ures to 90 C erally, the resulfing thiourea (11) can be
i sol at ed and[(ﬁ’i?‘ﬂi ed %%@ﬁf“ﬁﬁ%ﬁ& %‘(?Pﬁl‘?l}’g}fttjph?iwmgﬁéalﬂg@i; f%&d oxazol i ne
(12) can be H{cﬁﬁ@&.eﬂoﬁér\ﬁg‘if %_@o bérstieF 8 d (Hek ineBY exa@esHto RE Yighithe " OUL €S

outlined in Figure 5. iourea (11) can be treated with tosyl chloride
and NaOH i n #veitionang arsforfy-meamido suggest amethodeiprastiping thevineentip®. Persons

Al ternativel y,..the i 1 b ated. wt.h a, varie of.

car bodi i ni da Iggeiﬂéﬁéﬂ'drg%ﬁf%c@geﬁﬁ%@& c%f%;c’ Iﬁa%l?f]f éﬁﬁcgb%cﬁ@%f’%mg%}%ent s such
as TIFF, :DNFadagfaMt@pre a rinbePEathe? GRRAAILIE BnddégsIr it Tt shtigheinat ed

t enper at ures 51090 C. [00133] Figure 6 illustrates an alternative

approach to & P inethod by paeparing thecpmpeinds ehihis invention ere deamed foke (9) can
be coupl ed w th: di . 2 A r I4m ). WM r W t.hout a base
such a0 Nar SioiaibRpaR br dheti AHB R RaRNE (ELGusEor ol e tiprllel 0

pyri di) ne, IP&mpouﬁﬂﬁ\écﬂbrdingdmtheeiﬁmﬁahﬁaybeﬁcc%sﬁﬂmﬁoﬁ@émw ature)s (45fto .
120 C) to give _gyano isourea (14). Preferably, cyano isqurea (14) is forne
by coupling @Hﬁ%ﬁ@%@?l’a&% t‘aéhﬁFF}eﬁlfﬁlEdlm ot ar BBWHW%t@YP{OI@&mBn a mxture
of THF/ DU/ t Buthiak gRRApS By utiliehg 4@t Bﬁtfﬁl%%%ar%@ﬂg‘ﬁ%vﬂ{ SRAE &4 othr fdn COUPI 1 Ng

am no al cohol (10) "and cyano i sourea a variety of organic solvents

i ncl udi ng THRosmdeserihed, Mdéfrdy atrking rovigeonedificatignodf readipn sontlifdns) i s
acconplished,i,n. a m xt.ure of THE and .| PA at, el evat.ed tenqperatures,(45 to
o O S bl By Sl Fealiob e RA ki B ey G M o TP RLRA TR0 | oot
the i nvent i of habii dbhdaeiley roxmheanaicmpbiiglsud o impigaer . 1t is Lo be

understood that these exanples do not |limt the invention and are only
meant to suggest a method of practi GRYYERES nvention. Persons skilled in
the art wl| gni zeg,.t hat Hﬁl ' h i d I:he beyreadily
5 adapte to[dgigsaare Zmnﬁ%bg% g;?gggﬁgéduibﬁg%lﬁ%saﬁgg%% g? e(—ic-l ?lrlwenti on,
and al t er natemperatets arts sétoforfhr apaegmag ChiiusonBeageds okrd bushawid efrdrthon ar e

deened to be wthjn the,scope of this.inventio For exanpl e, synt hesi s
of non-exemF?W@E"&%ﬂPﬂBﬁﬁfﬁ% CIéCBéoiA(lﬁlr}‘?B E erpigel &Wﬁf‘%oﬁaﬁn}é?%e&gﬁ@éessf ully
per f or med byyﬁg@a&gegﬁ{w&é nSRRESRAE fukBerl fiisiBatiiunlRS ofhBrifEindichied - 9- » DY

appropri at el rotecting
[00136] The reactions set forth below were done generally under a positive

20  pressure of nitrogen or argon or with a drying tube (unless otherwise stated) in
anhydrouns solvents, and the reaction flasks were typically fitted with rubber septa for
the introduction of substrates and reagents via syringe. Glassware was oven dried
and/or heat dried.

[00137] Column chromatography was done on a DBiotage system

25  (Manufacturer; Dyax Corporation) having a silica gel column or on a silica SepPak
cartridge (Waters).

[00138] TH-NMR spectra were recorded on a Varian instrument operating at
400 MHz. "H-NMR spectra were obtained as CDCly solutions (reported in ppm),
using chloroform as the reference standard (7.25 ppm). Other NMR solvents were

30 used as necded. When peak multiplicities are reported, the following abbreviations
are used: s (singlet), d (doublet), t (triplet), m (multiplet), br (broadened), dd (doublet
of doublets), dt (doublet of triplets).
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10 interfering groups, by utilizing other suitable reagents known in the art
other than those described, and/or by making routine nodifications of
reaction conditions. Alternatively, other reactions disclosed herein or
known in we2dsidiewdsl | be recogni zed as having appl i cabpiivsYook@fs243r epari ng
ot her conpounds of the invention. EXAMPLES 15 [001351 In the exanples
descri bed bel ow, unl ess otherw se inﬁl cat&ﬁ all tenperatures are set forth
in degrees Cel sius. Reagents were pu from conmercial suppliers such
as Aldrich Chem cal Conpany, Lancaster, TCl or Aybri dge, and were used

wi t hout further purification unless otherwi se in ated. 100136] The
reactions set forth bel ow were done generally undgr a positive 20 pressure
of nitrogen or argon or with a drying tube (us ot herwi se stated) in

anhydrous solvents, and the reaction flasks typically fitted with
rubber septa for the introduction of subsjy-ates and reagents via syringe.
cJ\.I 100137] Col unm chr omat ogr aphy

G assware was oven dried and/or 'Theat drie
was done on a Biotage systerd '\& Urer: Dyax Corporation) having a
silica gel colum or on a silli ClHH SepPak arJJrl dge (Waters). [00138] 1H NWR
spectra were recorded on a Varian |nstrurrerN operating at 400 MHz. 1H NMR
spectra were obtained as CDC1l3 solutions (reported in ppn), using

chl or of or m as the,refeece st anda d ) her NIVR solvents were 30
used as needeBPaLARUOL(E)U-Tathoxyy 2 Jarpe )quinapelig-$

abbrevi atsi ons are used: s (SiLgL@ %neagm(l g&lgt]n%ﬁe t (tr| pI et), in
(nmultiplet), br (broadened), oublets), dt (doubl et of
triplets). Z00M38) 2oo5B@a@fﬁ—lﬁ@amm@mmmm-ﬁxa@mmqu;— ~/O HN ~H

O N. N~ NH n of = . .

() 2 met hosPer o Rang e R premrs o ldina oo o Pl AR PBTS g
solution of 4-(3-methyl-4-phenoxyphenylamino)-quinazoline-6-carbaldehyde (250
mg, 0.70 mmol) in a 1:1 mixture of DCM:IPA (6 mL). After stirring at room

c = C =

10 temperature for 4 hours, excess hydrazine and solvent are removed under reduced
pressure fo give the desired hydrazone as a brown solid which is carried forward
without purification.

[00140] Step B: (E)-2-Methoxy-N-((4-(3-methyl-4-
phenoxyphenylamino)quinazolin-6-yl)methyleneamino)acetamidine is prepared by

15  adding (6-hydrazonomethylquinazolin-4-yl}-(3-methyl-4-phenoxyphenyl)amine (30
mg, 0.081 mmol) to a stirred mixture of EtsN (20 mg, 0.19 mmol) and 2-
methoxyacetimidic acid methy] ester (20 mg, 0.20 mmol) ina 1:1 mixture of
DCM:IPA (4 ml.). After stiring the reaction mixture at 50 °C for 1 hour, it is cooled
to room temperature and stirred for 16 hours. Concentration and purification by

20  column chromatography (10:8:1 EtOAc:Hexanes:MeOH) provides the desired
product (16 mg, 45%). MS ESI (+) m/z 441 (M+1) detected; "H NMR (400 mHz,
CD;0D) 6 8.64 (s, 1H), 8.49 (s, 1H), 8.41 (m, 2H), 7.76 (d, 1H), 7.63 (d, 1H), 7.55
(dd, 1EL), 7.32 {(m, 2H), 7.05 (m, 1H),"6.93 (m, 3H), 4.13 (s, 2H), 3.45 (s, 3H), 3.41 (5,
1H), 2.24 (s, 3H).

25  [00141] The following compounds (Examples 2—5) are prepared as described in

Example 1 using the appropriate quinazoline-6-aldehyde, hydrazine and imidate.
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5 yl) nmet hyl eneam no) acetam dine [00139] Step A -

(6- Hydr azononet hyl qui nazol i n-4-yl)-(3-net hyl - 4- phenoxyphenyl )am ne is
prepared by addi ng hydrazine (50 ng, 1.00 nmol) to a solution of

4- ( 3- met hyl - 4- phenoxypheny) am no) - qui nazol ni e- 6- car bal dehyde (250 ng, 0.70
mmol ) i n awO205M1sa46re of DCM | PA (6 nL). After stirrinpceUS20000%6258
tenperature for 4 hours, excess hydrazi ne and solvent are renoved under
reduced pressure to give the desireg %@i\%one as a brown solid which is
carried forward w thout purlflcatlon 0] Step B:

(E) - 2- Met hoxy- N- ((4-(3-net hyl -

phenoxyphenyl am no) qui nazol i n- 6 yl ) met hyl ene m dine i s prepared by
15 addi ng (6-hydrazononet hyl qui nazol i n-4-yl) @4 phenoxyphenyl ) am ne
(30 ny, 0.081 mml) to a stirred|m xture O ET3N .19 mol ) and 2-
met hoxyaceti mdic acid rreth D 0. 20 mml) ina 1:1 mxture of
DCM I PA (4 nmL). After stlrrl her’ém'nL xture at 50 C for 1 hour, it
is cooled to roomtenperaturer‘%d st| edyfor 16 hours. Concentration and
purification by 20 col um chromatography (10:8:1 Et OAc: Hexanes: MeOH)
provi des the desired product (16 ng, 450/c) M5 ESI (+) m z 441( IVH)
det ected; 1H M"'-“ Gk I he indy N 8. 41 (m
2H) , 776(d : 32 (m ZH .05(m
i1).-6.935(m 3H), 4. 13 (s, 2@&&@5&)&&;@41 (s, 1H), 2.24 (s, 3H).

n | Bxanpl e |03t 18 AR R T AR BB R R A B Rl K2 o

:\I mNaatl\S 30 V@8 24 QB BIEBES1 HCE 2668008/ V2663 5H), Bvana) 812764 (d, Q)P M ~— OLN. N~

(E) - 2- Met hpaldd HEb A2 (. EHR- 795 (b L FH & % (i SFA DhEntih 3 TAdradihaz i n-6- 5

1) met hyl dj 42] MB APCl (+) miz 455 (M+l) detected; 1H
Kuv?:en?m% ma@n%%)z%sqwﬁg i %Qﬁ 11% 8.23 (s( )1H) “8. 26 Ed |)H)e 7ot (s,
11-1), 7197 (d, 1H), 7.64 (d i1), 7.54

Example 3

f a1
O
HN

HNT ‘N7 JN

15 (E)-N-((4-(4-(3-Fluorobenzyloxy)-3-chlorophenylamino)guinazolin-6-
yl )methyleneamino1-2-methoxyacetamidiné
[00143] MS APCI (+) m/z 493, 495 (M+1, Cl pattern) detected; 'H NMR (400
mHz, DMSO-Dg) 6 8.75 (s, 1H), 8.59 (s, 1H), 8.46 (d, 1K), 8.40 (s, 1), 8.03 (d, 1H),
7.76 (m, 2H), 7.47 (m, 1H), 7.31 {m, 3H), 7.19 (m, 1H), 5.27 (s, 2H), 4.02 (s, 2H),
20 3.34 (m, 4H).

Example 4
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(dd, 1H), 7.32 (m 2H), 7.05 (m 1H), 6.94 (m 3H), 4.55 (s, 2H), 3.72 (m
111), 3.54 (s, 311), 2.25 (s, 3H), 2.15 (s, 3H). 10 Exanple 3 C F O\ |
HN~ HHNNN I\ JN ON 115

(E) - N- ((4vwd2doSofehasor obenzvl oxy) - 3- chl or ophenyl anm noquippgARbdoin2ss

vl ) met hyl eneam no) - 2- net hoxvacet am di ne [00143] M5 APCI (+) mz 493, 495
(Mtl, Cl pattern) detected; 111 NWR (400 nhz, DMSO-D6) S 8.75 (s, 1H), 8.59
(s, 1H), 8.46 (d, 1H), 840(s 111), 8.03 dél—l) 7.76 (m 2H), 7.47 (m
1H), 731(m 3H), 7.19 (m 111), 5.27 (s, (s, 211), 20 3.34 (m
4H) . Exanple 4 31 WD 2005/016346 PCT/ U 26 540 HN HNEN. N~ O NJ |
(E)-N-(4-(3-Methyl -4-(6-net hyl yr|d|n 3-'yl ox) r) phenyl am no) qui nazol i n- 6-

yl ) met hyl eneam no- 2- et ho 144] Ms ESI (+) mz 456 (M)
detected; 1H NWVR (400 MHz, D) 6 .6;(5, 111), 8.5 (s, 1H), 8.41 (m
21-1), 8.12 (s, IH, 7.79 (d, OH, 7. , 7.61(d, 1H), 7.26 (m 2H),
7.01 (d, 1H), 4.12 (s, 211), 3143’ (s, 3H) 2.52 (s, 3H), 2.12 (s, 3H).
Exanple 5 C

henylamino)quinazolin-6-

yhmethyleneamino-2-methoxyacetamidine
[00144] MS ESI (+) m/z 456 (M+1) detected; '"H NMR (400 MHz, CD30D) é

5 8.63(s, 1H), 8.5 (s, 1H), 8.41 (m, 2H), 8.12 (s, 1H1), 7.79 (4, 1H), 7.7 (s, 1FD), 7.61(d,
1H), 7.26 (m, 2H), 7.01 (d, 1H), 4.12 (s, 2H), 3.43 (s, 3H), 2.52 (s, 3H), 2.12 (5, 3H).

Example 5

H
HNTN,.N P N
A

10 N

methyleneamino)-acetamidine

[00145] MS ESI (+) m/z 463, 465 (M+1, Cl paitern) detected; "H NMR (400

15  MHz, CD;OD) 5 8.64 (s, 1H), 8.52 (s, 11I), 8.42 (m, 2H), 7.92(s, 1H), 7.78 (4, 1H),
7.6(d, 1H), 7.4 (m, 15), 7.31 (d, 1), 7.25 (d, 1H), 7.19 (d, 1H), 7.06 (t, 1H), 5.21 (s,
2H), 2.06 (s, 3H).

Example 6

20
Cl

H “HN
N_YN N
UL
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/"I F HNH H\NYNNI ~ N 10/ N (E)_N((4-(4-(3-Fluorobenz}_ 1loxy
- 3-chl or ophenyl am no) - gui nazol i n-6-y1) - nethyl eneam no)-acetam di ne [00145]
MS ESI (+) nmlz 463, 465 (Mtl, CI pattern) detected; IH NVR (400 15 MHz,

CD30D) 5 g‘, goo% ckll), 8.52 (s, 111), 8.42 (m 2H), 71,@@,(1,@2003,@62357 78 (d,
1), (d 7.4 (m 111), 7.31 (d, 1H), 7.25 (d, 11), 7.19 (d, IH),
7.06 (t 111), 5.21 (s, 2H), 2.06 (s, 3H). Exanple 6 20 d / O H HN \
NYN N b'F Ol N 32 WD 2005/ 016346 PCTI US2004/ 026235 Preparation of

N4- 13- chl or O?fepel%naﬁ BPRR0S! @ﬁbﬁk@&:{sﬁh&ﬂaﬁéﬂzvmﬁvﬁéheﬁvﬁ Nt £i3aRbzazol-

2-vl)-gui nazol'The-4,6-diam ne [ OUT46]
N-4-[ 3- Chloro4(3fluorobenzy Vi s phenyl - 5

ing 6 WE
N o D3 eht bR 9 P RERAN R &%?Fﬁi?%”h-@ﬁ PSR RN e ne (0. 63
, 1.60 I - - THE
250 ). TDoE F’i‘%ﬁf‘@iﬁé‘mﬁ”‘%’f}%ﬂmwﬁﬁmpﬁ?ﬁﬁﬁyfﬁéﬁfﬁ?fﬁﬁ%r P our's,

then at 80- dbogo P%FY@XM@YI]W%@Fﬁ faming (493 g 560 ampolpayd diphenyl

N- cyanocabo t 3 hours, the
reaction m Qﬁg}mgﬁl zgwbécj:oo eg 6 cd)lozri{n}rnt:ﬂ?a&)1 era rgbn%% E?:@R%?La)t e%? DCM (100
m) is addecBu(Emletrhb) Mbmd tersparatutedociihdnys, fhentat 8000 ACtHr Dhghs.aAsi nt er ed

0Lase e e PSSl ARk
gl 2%/1 d [ oopaz ggf%r yhamg,tth@@eé@ﬁdﬂmﬁn@rs%@ea Rfrobh tBREHAREafCoRAABE.
DCM (100 mL) is added, and the solid is isolated by filtration through a sintered glass
funnel and dried, yielding 0.67 g (77.6 %) of tan-yellow material.
[00147] Step B: N4-[3-Chloro-4-(3-fluorobenzyloxy)-phenyl]-N6-(4,3-
dihydrooxazol-2-yl)-quinazoline-4,6-diamine is prepared by adding 2-aminoethanol
15 (10 mg, 0.164 mmol) to a mixture of N-4-[3-chloro-4-(3-fluorobenzyloxy)-phenyl]-
N6-(2-phenyl-N-cyanoisourea)-quinazoline-4,6-diamine (30 mg, 0.056 mmol) in 1:1
THF:isopropyl alcohol (2 mL) and heating to 100 °C for 20 hours. The reaction

mixture is concentrated under reduced pressure and purified by column
chromatography (5% MeOH in ethyl écetate) to provide the desired product as a

20  white solid (19 mg, 74%). MS ESI (+) m/z 464, 466 (M+1, Cl pattern) detected; 'H
NMR (400 mHz, acetone—ds) & 8.52 (s, 1H), 8.43 (bs, 1H), 8.17 (d, 1H), 7.85 (dd,
1H), 7.74 (d, 1H), 7.70 (4, 1H), 7.48 (m, 1H), 7.38 (d, 1H), 7.35 (d, 1h), 7.21 (d, 1H),
7.12 (m, 1H), 5.29 (s, 2H), 4.42 (t, 2H), 3.93 (1, 2H).

25 Example 7

¢, )
et
H HN
N N
Y
5
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15 (10 ng, 0.164 mmol) to a m xture of
N-4-[ 3-chl oro-4-(3-fl uorobenzyl oxy) - phenyl ]
N6- ( 2- phenyl - N- cyanoi sonea) - qui nazol i ne-4, 6-di am ne (30 ng, 0.056 mmmol) in

1:1 THF: weeRbRydasal cohol (2 i) and heatl ng to 100 GpEPiisRfyddersss. The
reaction mxture is concentrated under reduced pressure and purified by
d

columm chr omat 5% e desired
product as a 20P ﬁ@ﬁé’ns '*- (M1, d

pattern) detect ed 1%traNW0ﬁﬁf&G4nd16xazaPmQﬁnﬁ§6m§~cBéﬂ?anﬁﬁe 1H) gjg Ebs
. m

11 1), 8.17 7. 70 (d,_1H),
) . 38 (J‘S[’dlf 7. b4 [éémvm)4~(3;g@IOQ%zqux® pherwllrl’,zIG (A ,m) 5.29 (s,

21, 2 (gl B ) Py BROBBB i st Ggling? Y N7

N4- [ 3- chbor ¢hidCDB{X7 mguﬂaﬁ@mambb Xo/} stivheglrsplutioiNG £ I\T@@-éhﬁftﬁ&-@ fluoro-

'lt\lit {gh\éﬂlr?; %&?%xy? P% zol. - %‘3{\)/}@3[ nazoéél ne- ?jégzdl a 511 | %%148

tet rahydr of yg 8iL3, Afel pn@,&glz-aanmb)cyaupa%ei dSO%é‘O@O%ﬁBI)"%eadd%d RiEmered by
adding 5 thio (27 ng 0. ) to a stirred solufion of

N4- [ 3- chl or éea&tl‘qmnmr@ﬁbﬁ%@ﬁﬁ%ﬁ@yﬁmﬁ@nw}m@d mcheoredueedaprassmeandne (60 ng,
0. 152 | t tanol (30
o 0. 30, rndi et hlon RN eibbaflbyinsdhool cthel Pilicerads BRLBRERRHERED, 27

Sol vent 10s ﬁleﬁHFQmmMQﬂdIMN@eﬁlﬁmgI%ﬁMm ddaed foiswed b dditibrOe ea i's
triturated with diethyl ether. The crude thiourea is, suspended 10 in THE (10
m) and | MeNETsChseliicayn IHF®. 17imL). Afiggd daus, e rsgtionpyixmis diliedof a 1 M

TsCl sol uti g E“cggleﬁn& Grafef, Eﬁﬁh)the a@g&e‘% Q&VThethge&ﬁ?Jﬁgée%Fﬁe el Gfin S

diluted with E and wat er, ases ara aqueous phase
i s extract edt@At hnd Ebmmbmndlotgamcmmmsrmddmmmemnd awmtcsntzaiel. dr i ed

Qo Hx andut iR o Pp Gt ity s ks Rt rRdeR B ks apct
(+) n z1506 de&Rf ptddhds (5GP 85945 BIS APCI (+) m/z 506, 508 (M-+1, Cl pattern)
detected; "H NMR (400 mHz, CD;CN) 8 8.49 (s, 1H), 8.23 (bs, 1H), 7.94 (s, 1H),
7.73 (m, 2H), 7.59 (1, 2H), 7.45 (m, 1H), 7.35 (d, 1H), 7.29 (d, 1H), 7.19-7.10 (m,
3H), 5.23 (s, 2HD), 5.18 (m, 1H), 4.66 (m, 1H), 4.11 (d, 1H), 3.96 (d, 1H), 3.56 (dd,
2H).
20 [00149] The following compounds (Examples 8-56) are prepared as described

in Example 7 using the appropriate quinazoline-6-aniline, and amino alcohol.
Example 8

20

HN

NN
O

N4-I3-Chloro-~4-(3-fluorobenzyloxy)-phenyl]-N6-(3.8-dioxa-1-aza-spiro[4.5]dec-1-
en-2-yl)-quinazoline-4,6-diamine

235
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detected; 'H NVR (400 nmHz, CD3CN) S 8,49 (s, 1H), 8.23 (bs, 1H), 7.94 (s,
111), 7.73 (m 2H), 7.59 (m 2H), 7.45 (m 1H), 7.35 (d, 111), 7.29 (d,
1H) 7.19-7.10 (m 3H), 5.23 (s, 211), 5.18 (m 111), 4.66 (m 1H), 4.11

111), W‘gz@?j ofedss 1H), 3.56 (dd, 2H). 20 [001491 Thq,cfrﬁish@%f@3scorrpounds
(Exarrpl es ) are prepared as described in Exarrpl e 7 using the

appropri ate umazoll ili and am no al co le 8 a A HN;‘
HUN O X Nopiso] AT 342058 RFLR1 cforn) Aetectos H RMR (400

M en oyl au‘?lﬁ ‘fw ﬁ%?é‘i‘%i‘%%?@f@ﬁszrb%ﬁ“%&?}&@3@‘@2@?@2‘}"8258[22'23?'“

[ 00150] M5 2POm,(1H), HiB4 (&3H), BIB(d, MEY 7.161(d plal) &i) (dldfBci.2R(s, 2HH4NKR (400

?1;2 1E|)D3CN) “h?%@fﬁogélé%)ﬂ% §§(‘E€2é)ﬁi§|ﬂ‘ﬂé’9?9’§(@ﬂw 771&733(é|d 1%50 7.7'1?0

(d, 11-%, 5.23 (s, 2H), 4.19 (m 2H), 3.88 (m 2H), 3.59 (m 2H), 3.30 (m
2H), 1.78 (m 5H). 5 Exanple 9 O HNV H OYNN ONJ
N6- (3, 8- Di oxa-1-aza-spiro[ 4.5l dec- |E§ample\ﬂ) N4- [ 3- et hyl - 4- (6- et hyl pyri din

-3- 10 yl oxy')-phenyl | - qui nazol i ne-4, 6-di a? ne [00151] MS APClI (+) nlz 497

(Mtl) detected; 1H NWR (400 nmHz, CD3CD) 3

Q@/

N6-(3.8-Dioxa-1-aza-spiro[4.5]dec-1-en-2-y1)-N4-[3-methvi-4-(6-methylpvridin-3-

10 yloxy)-phenyl}-quinazoline-4,6-diamine
[00151] MS APCI (+) m/z 497 (M+1) dstected; "H NMR (400 mHz, CD;0D)
8.44 (s, 1H), 8.19 (bs, 1H), 8.13 (d, 1H), 7.71 (m, 3H), 7.63 (dd, 1H), 7.29 (m, 2H),
7.00 (d, 1H), 4.30 (s, 2H), 3.97 (m, 2H), 3.55 (m, 2H), 2.50 (s, 3H), 2.27 (s, 3H), 1.96
{(m, 2H), 1.77 (i, 2H).

15
Example 10

Bens
%@Cﬁﬁ

bl
o

2-{4-[3-Methyl-4-(6-methylpyridin-3-yloxy)-phenylamino]-quinazolin-6-ylamino } -
20 3a,4.6.6a-tetrahvdropyirolo[3.4-dloxazole-5-carboxyvlic acid tert-butvl ester
[00152) MS APCI (+) m/z 568 (M:+1) detected.

Example 11

35




8.44 (s, 111), 8.19 (bs, 1H, 8.13 (d, 111), 7.71 (m 311), 7.63 (dd, 1H),
7.29 (m 2H), 7.00 (d, 1H), 4.30 (s, 211), 3.97 (m 211), 3.55 (m 211),
2.50 (s, 311), 2.27 (s, 3H), 1.96 (m 2H), 1.77 (m 211). 15 Exanple 10 ON
\ L7 HygNedddedsd O NNONJ I O 2- PCT/US2004/026235
{4-[3-Met hyl -4-(6-net hyl pyri di n-3-yl oxy) - phenyl am nol - pui nazol i n- 6-yl am no} -
20 3 a4 6 6a-tetrahydrouyrrol or3, 4-dl oxazol e-5-carboxylic acid tert-butyl
ester [00152] Ms APClI (+) mlz 568 (M+l) dete te@ £ anple 11 35 WO
20051016346 .PCT/ US2004/ 026235 O ~N HN | z AN O N

N4- [ 3- Met hyl - 4- (6- met hvl pyri di n- 3- vl oxy);pA Il - 5,6 6a-tetrahydro-3aH
pyrrol of 3, 4-dl oxazol - 2-vl) - gui nazofli ne- -diamne 5 [00153]

N4- [ 3- Met hyl - 4- (6- et hyl pyri di '§ IS -henyl] N6- (4, 5, 6, 6a-
t et rahydro-3aH pyrrol o[ 3, 4-d] o oI- Aw nazoline-4,6-diamne is
prepared from 2- HN

{4-] 3-net hyl - 4- (6-net hyl pyri di n- 3-yl oxy) - phenylan1no] qui nazol i n- 6-yl am no} -
3a, 4, 6, 6a- tetrahydropyrrolo[S 4- d]oxazole 5- carboxyllc acid tert-butyl ester

by standard BRIJIBE Bhebivh- N (4B Briendvedlpp de. M5
APCI (+) 10 m z 468 (Mtl) det ect ed : 42 (s, 111),
8.21 (bs, 1H), p|3.4-d]axazqly? yinazpliger4 ), 7.28 (m 2H),

: ( :! 3¢
6. 98 E ﬁ] % 100}5%]08 ( ”Ng 33 geth%ﬁ-@ﬁ?&%gﬁ@s ﬁo:?y‘i pﬁlgnyleﬁ%-(zx% o (d. 15,

tetrahydro-SaH—pyrrolo[S 4-dJoxazol-2-yl)-quinazoline-4,6-diamine is prepared from
2-{4-[3-methyl-4-(6-methylpyridin-3-yloxy)-phenylamino]-quinazolin-6-ylamino} -
3a,4,6,6a-tetrahydropyrrolo[3,4-d]Joxazole-5-carboxylic acid tert-butyl ester by
standard BOC deprotection methods using TFA in methylene chloride. MS APCI (+)

10 m/z 468 (M+1) detected; "H NMR (400 mHz, CD;OD) 6 8.42 (s, 1H), 8.21 (bs, 1H),
8.13 (d, 1H), 7.68 (m, 2H), 7.60 (m, 2H), 7.28 (m, 2H), 6.98 (d, 1H), 5.18 (m, 1H),
4.74 (m, 1H), 3.34 (d, 1), 3.16 (d, 1H), 2.86 (m, 2H), 2.50 (s, 3H), 2.26 (s, 3H).

Example 12
fens:
=
H HN :
1 \n,N © _ N//]

15 0

lamino}-3a.4.6 6a—tetfaﬁ dropyrrolo[3,4-dJoxazol-5-yl)-cthanone
[00154] 1-(2-{4-[3-Methyl-4-(6-methylpyridin-3-yloxy)-phenylaminc]-
20  quinazolin-G-ylamino}-3a,4,6,6a-tetrahydropyrrolo[3,4-dJoxazol-5-yl)-ethanone is
prepared from N4-[3-methyl-4-(6-methylpyridin-3-yloxy)-phenyl]-N6-(4,5,6,6a-
tetrahydro-3aH-pyrrolo[3,4-d]oxazol-2-yl)-quinazoline-4,6-diamine by standard

acetylation methods using acetic anhydride in a mixture of pyridine and methylene
chloride. MS APCI (+) m/z 510 (M+1) detected; "H NMR (400 mHz, CD;0D) 6 8.44
36



Exanple 12 ON HNIT I / HMNNN ~y NON 15 O
1-(2-{4-[ 3- Met h(6-net hvl p) rri di n- 3- vl oxv) - phenyl am nol - qui nazol i n- 6-
yl am no}-3 a, 4, 6, 6a-tetrahydropyrrol of 3, 4-dl oxazol -5-yl ) -et hanone [00154]

1-(2-{4- [%rd%bémlasﬁ (6-met hyl pyri di n- 3-yl oxy) - phenyl arrb@@/hszuaﬂozszss
qui nazol i n-6-yl am no} - 3a, 4, 6, 6a-tetrahydropyrrol 0[3 4- dl oxazol -5-yl)-et hanon

3- ;Fox5§eﬁﬁ3 iﬁ) %Zéﬁfﬁléﬁé%@ a7 A Y P By, 7.28 (m, 28), 7.00 (@,

tetrahydro- aai) P38 (rﬁlHﬁ)34$9gﬂnomyqllszd>d9H)qm109%01m@.341 @; ¢ls@rse by
standard acetyl ation netho usi ng aceti ¢ anh ina mxture of
pyri di ne an(f Y@, 1804 590 ¢33V 2AKCRH)2.00dz 3810 (M+1) detected; 'H NWR
(400 mHz, CD30D) S 8.44 36 WD 2005/016346 PCT/ US2004/ 026235 (s, 1H), 8.26
(d, 1H), 8.13 (d 111), 7.71 (m 2H), 7.63 (in, 2H), 7.28 (m 2H), 7.00 (d,
111), 5.28 (m 11-1), 4.89 (m 1H), Bkaidpld18 0.5H), 4.03 (m 111), 3.84 (d,
0.5H), 3.75 (m 1H), 3.47 (m 1H), 2.50 (s, ,;3H), 2.27 (s, 311), 2.09 (d,
3H). 5 Exanple 13 O~zN HN HN. )(NO IV
NA- [ 3- Met hyl - 4- (6- net hyl | pyri di n- 3-vyl oxy)-

o
] I- 6-"\3- oxa- 1, 8- di aza

spiro(4.51dec-I|-en-2-y1)-gui nazol i ne 4, §- diqumi‘n 0-4.00155]

N4- [ 3- Met hyl - 4- ( 6- met hyl pyr i di n- 3- oxy)-henyl] N6- ( 3- oxa- 1, 8-

di azaspi ro[ 4. 5] dec-1-en- 1) f], 6-diamine is prepared from
2-{4-][ 3-

met hyl - 4- (6- met hyl pyri di n- 3-yl oxy) pheny m noj - qui nazol i n- 6-yl am no} - 3- oxa-
1, 8- diaza-spiro[4.5]dec-I|-ene-8-carboxylic acid tert-butyl ester by
standard BOC deprotecti on nmet hods usi ng TFA in methyl ene chloride. MS ESI
(+) mz 496 (M-I4-[BeMdth : hfdliz A v)vpla 03 bs, 11-1),
8.39 (s, 1H), 8.12 (d,

1 112)1”4 5¥d6091 -en-2-yl)-quinazoline-4,6-diamine
10 [00155) N4-[3-Methyl-4-(6-methylpyridin-3-yloxy)-phenyl]-N6-(3-oxa-1,8-
diazaspiro[4.5]dec-1-en-2-yl)-quinazoline-4,6-diamine is prepared from 2-{4-[3-

methyl-4-(6-methylpyridin-3-yloxy)-phenylamino]-quinazolin-6-ylamino}-3-oxa-1,8-
diaza-spiro[4.5]dec-1-ene-8-carboxylic acid tert-butyl ester by standard BOC
deprotection methods using TFA in methylene chloride. MS ESI (+) m/z 496 (M+1)

15 detected; "H NMR (400 mHz, CD,0D) 6 8.43 (s, 1H), 8.39 (s, 1H), 8.12 (d, 1H), 7.70
(m, 3H), 7.61 (dd, 1H), 7.28 (m, 2H), 6.98 (d, 1H), 3.45 (m, 2H), 3.32 (m, 2H), 3.25
(m, 2H) 2.50 (s, 3H), 2.32 (m, 2H), 2.25 (s, 3H), 2.01 (m, 2H).

Example 14

ﬁj@
Q@/

1-(2-{4-[3-Methyl-4-(6-methvipyridin-3-vloxy)-phenylamino]-quinazolin-6-
ylamino}-3-oxa-1,8-diazaspiro[4.5]dec-1-en-8-yl)-ethanone
[00156] 1-(2-{4-[3-Methyl-4-(6-methylpyridin-3-yloxy)-phenylamino]-
25  quinazolin-6-ylamino}-3-oxa-1,8-diaza-spiro[4.5]dec-1-en-8-yl)-ethanone is prepared

20

37




(m 3H), 7.61 (dd, 111), 7.28 (m 2H), 6.98 (d, 1H), 3.45 (m 211), 3.32 (m
211), 3.25 (m 2H) 2.50 (s, 311), 2.32 (m 2H), 2.25 (s, 3H), 2.01 (m
211). Exanple 14 Ol -~aN HN ~ H aN 20 O-N NJ 1-(2-

{ 4- [ 3- Met hwlo-28esiGe3aet hyl nvri di n- 3-yl oxy) - phenyl am no] - qp@ﬁggﬂb4,@6§5
yl am nol - 3- oxa- 1, 8-di azaspl roI 4.5] dec-1-en-8-yl)-ethanone [00

1-(2-{4-[3-Mgth di n-.3-y '
QUI( na{zol |[ n- 6- 41%‘}1'%@3 55 EB%HSIPIE‘Q‘HHQ ‘?’Q%Eh%]yglg%ﬁﬁg?@gg% Sydiszaat hanone i s
d 37 R ODAGRZREIR, st
prel[ogr et h |P§1i&( ggﬁyﬁpd@%gﬁﬁxy)ﬁgmnyl ]Jn (goyiatiop methods
¥

spiro[4.5] de@smgé@ﬁflz mamtmeafpy:@dlm mﬁm@hjdyn&;clﬂmﬂcmr d acetyl ation
nmet hods using acetic anhydride in a m xture of pyridine and net hyl ene
chloride. 5 Exanple 15 0 HHN I N 0\ \NO/ NJ

N6- (4, 4- Denet hyl - 4, 5- di hvdr o- oxazol - Inpte¥s- f 3- met hyl - 4- (6- et hvl di n- 3-
| oxy) phenyl]-gui nazol I ne-4, 6-di am ne 10 [O 157] I\/IS APCI (+) mlz 455 (M+1)
detected; 111 NWR (400 nmHz, CD30D) S 8.42 12 (d, 1H), 7.70 (m

41-1), 7.60 (m 3H), 7.28 (m 2H), 6.99 ( ﬁl@(s 2H), 2.50 (s,
3H), 2.26 (s, 3H), 1.40 (s, 6H). Exarrple ~0/

A@/

N6-(4,4-Dimethyl-4,5-dihydro-oxazol-2-yl)-N4-[3-methyl-4-(6-methylpyridin-3-
loxy)-phenyl]-quinazoline-4,6-diamine
10 [00157] MS APCI (+) m/z 455 (M+1) detected; "H NMR (400 mHz, CDs0D) &
8.42 (s, 1H), 8.12 (d, 1H), 7.70 (m, 4H), 7.60 (m, 3H), 7.28 (m, 2H), 6.99 (d, 1H),
4.13 (s, 2H), 2.50 (s, 3H), 2.26 (s, 3H), 1.40 (s, 6H).

Example 16

HN@

15

1-oxa-3.8-diazaspiro[4,5]dec-2-

en-2-yl)-quinazoline-4.,6-diamine
[00158] N4-[3-Chloro-4-(pyridin-2-ylmethoxy)-phenyl]-N6-(1-0xa-3,8-diaza-
20  spiro[4.5]dec-2-en-2-yl)-quinazoline-4,6-diamine is prepared from 2-{4-[3-chloro-4-

(pyridin-2-ylmethoxy)-phenylamino]-quinazolin-6-ylamino } -1-oxa-3,8-diaza-
spiro[4.5]dec-2-ene-8-carboxylic acid tert-butyl ester by standard BOC deprotection
methods using TFA. in methylene chloride. MS ESI (+) m/z 516, 518 (M+1, Cl

pattern) detected; "M NMR (400 mHz, CDCls) 8 8.61 (s, 15), 8.58 (d, 1H), 8.22 (bs,
38




NNIN ~ON 15 HN _

N4- [ 3- Chl oro- 4- (uyri di n-2-)1 met hoxy) - phenyl | - N6- ( 1- oxa- 3, 8- di azaspi rol4. 51de
c-2- en-2-yl)-guinazoline-4,6-diam ne [00158]

N4- [ 3- Chl of@-dusfoRssié di n- 2- yl met hoxy) - phenyl ] - N6- ( 1- oxa-gg1Gusioinds239

spiro[ 4. 5] dec-2-en-2-yl)-quinazoline-4,6-diamne is prepared from
2-14-13- bl oy Fro7 (6, 1 7 6 4,18

(pyri di n- 2- y Rt LB D S HY -t Dof £ G JFerd- 3006 Y2648 di aza-

spi ro[ 4. 5] de¢HS-A0PISIIERBBYY D, 73 @, 21BY, B-08Yky brR St Oyt potasd BOC
deprotection Hgarn::t hods I?gi ng)(TFz:IAEi n rrgt hy)lv enel{?ﬁl%‘?i d%(npws Slifjlm(i@)'i mz 516,
518 (M1, C 2Hpdt80mmPHdet ect ed; 1HNVR (400 nHz, CDC13) 8 8.61 (s, 1H), 8.58
(d, 1H), 8.22 (bs, 38 WO 2005/016346 PCT/US2004/026235 1H), 7.97 (d, 1H),
7.70 (m 211), 7.67 (d, iH), 7.64 (dd, 111), 7.35 (d, 1H), 7.26 (m 1H),
7.02 (d, 4H), 5.31 (s, 2H), 3.73 (s, ERihpled 705 (m 2H), 2.96 (m 2H), 1.97
(m 2H), 1.80 (m 2H). 5 Exanple 17 O HN\ I I N NYN'zN~ON N O~
1-(2- {4-[3-Methyl -4-(6-methypyridin-3-yl oxy)-uhenyl am nol - gui nazol i n- 6-

yl am no} - 1- oxa- 3, 8- di azaspi r o[ 4. 5| dec- 2- en-[B - none 10 [ 001591
1-(2-{4-[3-Methyl -4-(6-iethyl pyridi n-3-yl_| X34) >phenyl.grai no] -

qui nazol i n- 6-yl am no}- 1- oxa- 3, 8-di Hza-spit o[ 4. 5] dec¥2- én- 8-y1l)-ethanone is
prepared from Ny N NN

2-{4-[3-net hyl - 4- (6- net hyl pyri iEB- l ),jphenyl am no] - qui nazol i n- 6-

yl am no} - 1- oxa- 3, 8- di azaspi r o[ £\ 5] dec-"2- etie- 8- carboxylic acid tert-butyl
ester by standard BOC deprotection nethods using TFA in nethyl ene chloride
foll owed by 15 standard afgeet ation nmethods using acetic anhydride in a

m xture of pyridine and =t%yl ene chloride. M5 ESI (+) nt/z 538 (Mtl)
detected; 1H NWR (400 nHz, CDCl13) 6 8.68 (s, 1H), 8.28 (d, 111), 7.83 (d,
1H), 7.64 (s, 1H), 7.52 (d, 2H), 7.48 (d,

1-(2-{4-[3-Methyl-4-(6-methylpyridin-3-yloxy)-phenylaminol-quinazolin-6-
lamino}-1-oxa-3.8-diazaspiro[4.5]dec-2-en-8-~yl)-ethanone
10 [00159] 1-(2-{4-[3-Methyl-4-(6-methylpyridin-3-yloxy)-phenylamino]-

quinazolin-6-ylamino}-1-oxa-3,8-diaza-spiro[4.5]dec-2-en-8-yl)-ethanone is prepared

from 2-{4-[3-methyl-4-(6-methylpyridin-3-yloxy)-phenylamino]-quinazolin-6-
ylamino}-1-oxa-3,8-diazaspiro[4.5]dec-2-ene-8-carboxylic acid tert-butyl ester by
standard BOC deprotection methods using TFA in methylene chloride followed by
15  standard acetylation methods using acetic anhydride in a mixture of pyridine and
methylene chloride. MS ESI (+) m/z 538 (M+1) detected,; "H NMR (400 mHz,
CDCl3) 6 8.68 (s, 1H), 8.28 (d, 1H), 7.83 (4, 1H), 7.64 (s, 1H), 7.52 (d, 2H), 7.48 (d,
2H), 7.12 (m, 3H), 6.93 (d, 1H), 3.69 (m, 2H), 2.53 (s, 3H), 2.29 (s, 3H), 2.14 (s, 3H),
2,02 (m, 2H), 1.78 (m, 2H), 1.30 (m, 2H), 0.87 (m, 2H).
20
Example 18

0 N
TL
.y HN N
AT
HG 0 N/J

39




211), 7.12 (m 3H), 6.93 (d, 1H), 3.69 (m 211), 2.53 (s, 3H, 2.29 (s, 3H),
2.14 (s, 3H, 2.02 (m 211), 1.78 (m 2H), 1.30 (m 2H), 0.87 (m 2H). 20

Exanple 18 HN\ I I N NY N/ NHOO\ N 39 WO 2005/ 016346

PCT/ US2004/§2@3@fs34d - 4- Met hyl - 2- {4-[ 3-met hyl - 4- ( 6- met Rfrhhindasass

-vl oxy) - phenyl am no] - qui nazol i n-6- yl am no- 4, 5- d| hvdr ooxazol - 4-yl | - met hanol
[00160] MS EJ1 tl)l ( , CDC13),_S 8.54

(s, 1H), 8.18%4 pnagot-6-7 48 (dd,

1, 5 7.19 (dd, IH), 7. 1%1@%};%, cﬁh;gﬁi%&azolﬁznfmaoxd 1H), 4.01 (d, 1H),

3.42 (s, 2H), 2.52 (s, 3 . Example 19 C | O
HN H NN N HOO®60) 10 MS ESI (+) m/z 471 (M+1) detected; 1H (400 mHz, CDCl3) 6

N4- [ 3- Chl N - 3- 4.5]d

ooy S S e, e e, PSP oy Dl er Rl Tt B0 1 o

det ect ed;5 1H NVRd( # d, 3 £ I /8
zﬁi) 607660 (bSNNEa( ay) 7o32d, TOCE. 5%‘%{@ d#(d@lH)LH)m@ g@(ebﬁ(s,ﬂ@);ziz o (m

211), 7.02 (@33'95&296853&)(%39@ . 515(s 21), 3.81 (m 41-1), 3.69 (m
2H), 1.94 (m 2H), 1.87 (m 2H). Exanple 20 OHN\I IN

Example 19
Ci

H
N*YN SN F
;5
O {

1,8-dioxa-3-aza-spiro[4.5]dec-2-

10

en-2-yl)-quinazoline-4.6-diamine
[00161] MS ESI (+) m/z 534 (Mi+1) dstected; "H NMR (400 mHz, CDCl3) 6
8.64 (s, 1H), 8.25 (bs, 1H), 7.78 (m, 2H), 7.60 (bs, 1H), 7.49 (d, 1H)}, 7.44 (d, 1H),
15 7.35 (m, 2H), 7.23 (m, 2H), 7.02 (m, 1H), 6.94 (4, 1H), 5.15 (s, 2H), 3.81 (m, 4H),
3.69 (m, 2H), 1.94 (m, 2H), 1.87 (m, 2H).

Example 20

ﬁj/m

N6-(1,8-Dioxa-3-azaspiro[4.5]dec-2-en-2-y)-N4-[3-methyl-4-(6-methylpyridin-3-

loxv)-phenyli-quinazoline-4.6-diamine
40




HNNIN O\ NJ 20 CO N6-(1 8-Di oxa-3-azaspirof4. Sl dec-2-en-2-
|)-N4-[ 3-nethyl -4-(6-nethvlp "direr vyloxyl-phenyl]-g azoline-4.6-di am ne 40
WD 2005/ 016346 PCT/ 1382004/ 026235 [00162] Ms ESI (+) mz 497 (Mtl)

det ect ed; Wi R0R1£AH0 nHz, CDCI3) 6 8.67 (s, 1H), 8. 271,@[]521,@02623582 (d
1H), 7.69 (s, 1H), 7.63 (s, 1H), 7.50 (m 211), 7.12 (m 413), 6.92 (d

188 (m 2 0068 i 853l B ) Reinds m&oomnz,mnﬁ% (m 21,

N4- [ 3- Chl or 0845‘7((& hmiz@t'fgﬂ S04y 1H), 769 [ 1H),763g 1H), 7.50 (mL 2H),71§ e

-vhenyl | - N6- gm met h vdr ooxazol - ui'nazol i né

[00163] MS E f(H))G;?IZidAéJZ),ELéb(I@MH)ﬁ@V (mﬁﬂkaﬁﬁ(dé@ﬂ&(s,m,mm(woo nmHz,

DVSO-D6) S 9 835’(11‘11‘#%1\’) 8.52 (s, 111), 8.20 (bs, 1H), 8.13 (s, 1H), 7.93

(d, 114), 7.82 (d, 1H), 7.71 (d, 211), 7.38 (d, 1H), 5.60 (s,

2H) 4825(m 1H, 3.80 (m 111), 3.26 (m 1H), 2.56 (s, 3H). 15 Exanple 22
S' ON HNV H NNI N

Example 21
Cl S
o
H HN
NYN Y
I L)

5-methyl-4,5-dihydrooxazol-2-

10 yl)-quinazoline-4,6-diamine
[00163] MS ESI (+) m/z 467,469 (Mi+1, Cl pattern) detected; 'l NMR (400 @
mHz, DMSO-Dg) & 9.60 (s, 1H), 8.52 (s, 1H), 8.20 (bs, 1H), 8.13 (s, 1H), 7.93 (4,
1H), 7.87 (d, LK), 7.82 (d, 1H), 7.71 (d, 2), 7.38 (d, 1H), 5.60 (s, 2H), 4.82 (m, 1H),
3.80 (m, 1H), 3.26 (m, 1H), 2.56 (s, 3H).

15
Example 22

i‘” o &Y
H HN
Nay N
<

N4-[3-Chloro-4-(thiazol-2-yimethoxy)-phenyl]-N6-(4,5-dihydro-oxazol-2-yl)-
20 ~ quinazoline-4,6-diamine
[00164] MS ESI (+) m/z 453, 455 (M+1, Cl pattern) detected; "H NMR (400
mHz, DMSO-Dg) 6 9.54 (s, 1H), 8.47 (s, 1H), 8.07 (bs, 1H), 7.86 (d, 1H), 7.80 (d,
1H), 7.76 (d, 1H), 7.66 (m, 2H), 7.32 (d, 1H), 5.55 (s, 2H), 4.38 (m, 2H), 3.62 {(m,
1H), 3.18 (m, 1H).

41



0 NJ

N4- 13- Chl oro-4- (thi azol - 2-yl nmet hoxy) - phenyl | - N6- (4, 5- di h) dr o- oxazol

20 aui nazoline-4,6-diamne [00164] Ms ESI (+) mz 453, 455 (M+1, C

patter n) dwbs?ﬁﬁm&l_l NVR (400 nHz, DVBO-D6) S 9.54 (speiytRavofo62s(s
8.07 (bs, 86 (d, 1H), 780(d 1H), 7,76 (d, 1H, 7.66 (m 2

(d 111), 5.55 (s, , 4.38 (m 2H), 3.62 (in, 111), 3.18 (m 1H).

1
2005/ 016346 PCT/ U82004/ 026235 Exanple 23 O HNI I N HNYNSIN | / NJ 5

N6- (5, 5- Di met hyl - 4, 5- di hydr ooxazol - 2 pxh 8- et hyl - 4- (6- et hyl pvri
yl oxv) - nhenyl ] - gui nazol i ne- 4, 6-di am ne [00165] M5 APCI (+) mlz 455
detected; 'H NWVR (400 nHz, CD30CD) 6 8.42 (s, 1H), 8.17 (bs, IH), 8.
1H), 7.70 (d, 1H), 7.69 (s, 1H), 7.61 (dd, 310, 10 7.57 (dd, 1H), 7.2

21D, 6.98 (d, 1H), 3.64 (s, 2H), 2.50 (s, 02.26 (s, 3H), 1.51 (
S-m&ooxazol 2-vl)-

Example 24 k"™ ~N HN &c ~ 15 MN4-[3
Chl or o- 4- (pvri di n- 2-yl met hoxy) - phenylly

gui nazol.i ne-4, 6-diam ne [001861 ESI (+) m 2 447,449 (Mrl, d pat
detected; "H NVR (400 nhHz, 9‘!‘53 (bs, 1H) 8.59 (d, 1H),
111), 8.05 (bs, 1H), 7.89 (m 0

5
N6-(5,5-Dimethyl-4,5-dihydrooxazol-2-v1)-N4-[3-methyl-4-(6-methylpyridin-3-
yloxv)-phenyl]-quinazoline-4,6-diamine

-2-yl)

| H)
H, 7.
4

di n- 3-
(M)
12 (d,
8 (m
s, 6H).

tern)
8.45 (s,

[00165] MS APCI (+) m/z 455 (M+1) detected; “H NMR (400 mHz, CD;OD)

8.42 (s, 1H), 8.17 (bs, 1H), 8.12 (d, 1H), 7.70 (d, 1H), 7.69 (s, LH), 7.61 (dd, 1H),
10 7.57(dd, 15), 7.28 (m, 2H), 6.98 (d, 1H), 3.64 (s, 2H), 2.50 (s, 3H), 2.26 (s, 3H), 1.51

(s, 6H).
Example 24
Cl = '
0 \N
H HN
Y )
o 7
15
N4-[3-Chloro-4-

guinazoline-4.6-diamine
[00166] MS ESI (+) m/z 447, 449 (M+1, Cl pattern) detected; "H NMR (400
mHz, DMSO-Dg) 6 9.53 (bs, 1H), 8.59 (d, 1H), 8.45 (s, 1H), 8.05 (bs, 1H), 7.89 (m,
20 2H), 7.74 (d, 1H), 7.65 (d, 1H), 7.58 (d, 1H), 7.38 (dd, 1H), 7.25 (d, 1H), 5.29 (s, 2H),
4.38 (m, 2H), 3.62 (m, 2H).

Example 25

42



20 2H), 7.74 (d, 1H), 7.65 (d, 111), 7.58 (d, 1H), 7.38 (dd, 11-1), 7.25 (d,
IH, 5.29 (s, 2H), 4.38 (m 2H), 3.62 (m 2H). Exanple 25 42 WO

2005/ 016346 PCT/ US2004/026235 CI N O\ HHN~- NNNOI N

N4- [ 3- Chil owerresiaaydss di n- 2- yhnet hoxyphenvl ] - N6- ( 4- et hyl pér/e £ gizragoxazol 2
yl ) =gui nazol i ne-4, 6-diam ne 5 [00167] MS ESI (+) m z 461, 4%3 m+1l, d

pattern) detected; 1H NVR (400 nHz, DIVBODG? 6 9.51L (bs, 1H), 8.58 (d, 1H)
8.44 (s, 1H), 8.04 (bs, 1H), 7.86 (m 111)¢l 7.72 (A, )111), 7.58 (m 311),
7.34 (m 1H), 7.22 (d, 1H), 5.27 (s, 2H), 4~40m ), 3.72 (m 1H), 3.15
(m 1H), 1.32 (s, 311). 10 Exanple 26 C c@ I N"HHNNN/ ' IN~O\ NJ
O HN

N4- 13- Chl or o- 4- (t hi azol - 2-yl mg} hoﬁ ) -pbhenyl | - N6- (1, 8- di oxa- 3-aza-spiro[4.51d
ec-2- en-2-tilgui nazoline-A,\éiEﬁﬁrri 15N 00168] Ms ESI (+) miz 523, 525
(Mtl, C pattern) detected; 1MH-NVR £468 , CDC13) 8 8.64 (s, 1H), 7.78 (m
2H), 7.60 (bs, IH), 7.50 (d, 1H), 7.43 (d, 1H), 7.35 (m 113), 7.23 (m
2H), 7.02 (m 111), 6.95 (d, 1H), 5.15 (s, 211), 3.81 (m 411), 3.69 (m
2 o0 ,§ Mg ontord 4. GaiR D imethoie R 1RG4 tRettryl-£ 9 Aty droomarol-2-

£0Z2090

yD-quinazoline-4.6-diamine
5 [00167] MS ESI (+) m/z 461, 463 (M+1, Cl pattern) detected; "H NMR (400
milz, DMSO-Dg} 6 9.51 (bs, 1H), 8.58 (d, 1H), 8.44 (s, LH), 8.04 (bs, 1H), 7.86 (m,
1H), 7.72 (d, 1H), 7.58 (m, 3H), 7.34 (m, 1H), 7.22 (d, 1H), 5.27 (s, 21), 4.74 (m,
1H), 3.72 (m, 1H), 3.15 (m, 1H), 1.32 (s, 3H).

10 Example 26

1.8-dioxa-3-aza-spiro[4.5]dec-2-
en-2-yl)-quinazoline-4.6-diamine
15 [00168] MS ESI (+) m/z 523, 525 (M+1, Cl pattern) detected; "H NMR (400
mHz, CDCL) 6 8.64 (s, 1H), 7.78 (m, 2H), 7.60 (bs, 1H), 7.50 (d, 1H), 7.43 (d, 1H),
7.35 (m, 1H), 7.23 (m, 2H), 7.02 (m, 1H), 6.95 (d, 1H), 5.15 (s, 2H), 3.81 (m, 41D),
3.69 (m, 2H), 1.94 (m, 2H), 1.87 (m, 2H).

20 Example 27
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Cl HHN NN~YIN OI1/ N

N4- [ 3- Chl oro-4- (3-fl uorobenzvl oxy~- phenyl ] - N6- ( 5- net hyl - 4, 5- di hydr ooxazol - 2-
vl ) auinazoline-4,6-dianmine 5 [00169] 'H NWR (400 nHz, CD30D) S 8.50 (s,
1H), 8. 12wdmoddikdes 8.02 (d, 1H), 7.97 (d, 1H), 7.60 eddwsbidzez:s 44 (M
2H), 7.34 (d, 1H, 7.29 (d, 1H), 7.14 (d, 1H), 7.10 (d, 1H), 5.22 (s, 2H),

4.79 (m 1H), 3.87 (m. 111), 3.36 (m 111, 1.40 4d, 3H). 10 Exanple 28 HN
| NN\ANO NJ MN4-[3-Methyl -4-(6- rrethvly'dlnﬁ@\

| oxy) - phenyl ! - N6- ( 3a, 4, 6, 6a- F

t et rahydr of ur o[ 3, 4- dl oxazol - 2-yl ) - oui nay ne-4, 6-di am ne 15 [00170] Ms APCI
(+) mz 469 (Mrl) detected; 'H NVR (#R0 ™z, CD30D) 6 8.43 (s, 1H), 8.26
(bs, 111), 8.13 (d, 1H), 7.40 113 . 7.62 (m 2H), 7.29 (m 211), 7.08

(s, 111), 7.00 (d, 1H), 5.25(m . 82 (m 1H), 4.17 (d, 111), 4.02 (d,
1H), 3.64 (m 2H), 2.50 (s CBH) &/ : 20 Exarrple 29 44 WO
2005/ 016346 PCT/ US2004/ 026235 O\ H HN N NyN'zN ON- HO (IRS,

SSR) - 1- (5- net hyl - 2- (4- (3- net hyl - 4(6 nethvlpyrldln 3-
yl oxy) phenyl am_no) gui nazol i n- 6- vl am no) 4, 5-di hvdr ooxazol
[00171] [\V/S) -}“"‘ p-{nigrp-d-{ Fefhiiorahen2 1 ] N ‘ .

5- vI et halnol 5

auinazoline-4.6-diamine

5 [00169] '"H NMR (400 mHz, CD;0D) 6 8.50 (s, LH), 8.12 (bs, 1H), 8.02 (d,
1H), 7.97 (d, 1H), 7.60 (dd, 1H), 7.44 (m, 2H), 7.34 (d, 1H), 7.29 (d, 1H), 7.14 (d,
1H), 7.10 (d, 1H), 5.22 (s, 2H), 4.79 (m, 1H), 3.87 (m, 1H), 3.36 (m, 1H), 1.40 (d,
3H). '

10 Example 28

6:;/
N4-[3-Methyl-4-(6-methylpyridin-3-yloxy)-phenyl]-N6-(3a.4.6,6a-
tetrahydrofuro[3,4-dJoxazol-2-yl)-quinazoline-4.6-diamine
15 [00170] MS APCI (+) m/z 469 (M+1) detected; "H NMR (400 mHz, CD50D) 8
8.43 (s, 1H), 8.26 (bs, 1H), 8.13 (d, 1H), 7.70 (m, 3H), 7.62 (m, 2H), 7.29 (m, 2H),

7.08 (s, 150, 7.00 (d, 1H), 5.25 (m, 1H), 4.82 (m, 15), 4.17 (d, 1H), 4.02 (d, 1H), 3.64
(m, 2H), 2.50 (s, 3H), 2.27 (s, 3H).

20 Example 29

44




8.58 (s, 1H), 8.22 (d, 1H), 8.17 (bs, 111), 7.74 (d, 111), 7.71 (d, 1H),
7.60 (dd, 1H, 7.36 (d, 1H, 7.16 (dd, 1H), 7.10 (d, 111), 6.94 (d, 1H),
4.02 (d, 111), 3.92 (m 1H), 3.55 (d, 1H), 2.52 (s, 311), 2.28 (s, 3H),
1.45 (s, 3kbhooshidds (M 4H). 10 Exanple 30 HN\ | N H pNryshbsfdablss NI

N6- (4, 5- Di hydr ooxazol -2-y -N4-[ 3-net hyl - 4-(6-nmet hyl pvridi n-3-yl oxy) - phenyl | -
qui nazol i ne-4, 6-diamne 15 [00172] MS ESI () mz 427 (M+1l) detected; 1H
NVMR (400 nmHz, DMSO-D6) S 9.53 (s, 1H), 8.45 [s,111), 8.18 (d, 111), 7.80
(s, 1H), 7.72 (d, 111), 7.65 (d, 1H, 7.21 6.96 (d, 1H), 4.38 (m
2H), 3.64 (m 2H), 2.51 (s, 3H), 2.20 ( : e 31 C N HN\ H N
N/ N 20 HO\ N 45 WD 2005/ 016346 PCT/ yS2004/ 026235
(2-{4-f3-Chloro-4-(nvridin-2-y kRenyl am nol - aui nazol i n- 6-yl am no} -
4- net hvl - 4, 5-di hydr o- oxazol - ay)l [00173] MS ESI (+) mlz 491, 493
(lvi+l, C pattern) detected; NVR 4007 5 nHz, CDC13) 5 8.57 (s, 1H),
8.56 (s, 1H), 8.13 (bs, 11HP™(.97 (d, 1H), 7.81 (m 1H), 7.73 (m 211),
7.61 (dd, 1H), 7.44 (dd, 1H, 7.29 (m 1H), 7.04 (d, 1H), 5.30 (s, 2H),
3.64 (d, IlH), 3.52 (d, I'M 3.43 (s, 2H), 1.26 (s, 3H) . Exanple 32 ~cl r/ N

HN- H (1RS, 5SR)-1-(5-methyl-2-(4-(3-methyl-4-(6-methylpyridin-3-
loxy)phenylamino)guinazolin-6-ylamino)-4,5-dihydrooxazol-5-yl)ethanol
5 [00171] MS ESI (+) m/z 485 (M+1) detected; "H NMR (400 mHz, CDCL;) 6
8.58 (s, 1H), 8.22 (d, 1H), 8.17 (bs, 1H), 7.74 (d, 1H), 7.71 (d, 1H), 7.60 (dd, 1),
7.36 (d, 1H), 7.16 (dd, 1H), 7.10 (d, 1H), 6.94 (d, 1H), 4.02 (d, 1H), 3.92 (m, 1H),
3.55(d, 1H), 2.52 (s, 3H), 2.28 (s, 3H), 1.45 (s, 3H), 1.22 (m, 4H).

10 Example 30
0 =
,(ljf ®
H HN N
N.. -N
SR
FLL)

qujﬁézoline—4,6-diamine

15 [00172] MS ESI (+) m/z 427 (M+1) detected; "H NMR (400 mHz, DMSO-Ds)
59.53 (s, 1H), 8.45 (s, 111), 8.18 (d, 1H), 7.80 (s, 1K), 7.72 (d, 1H), 7.65 (d, 1H), 7.21
(m, 3H), 6.96 (d, 1H), 4.38 (m, 2H), 3.64 (m, 2H), 2.51 (s, 3H), 2.20 (s, 3H).

Example 31

' HN
HO o N/)

45

20



NN/ ~N HO 1"ONJ 1011 ° (IRS.
5SR)-1-(2-(4-(3-chloro-4-(pyridin-2-vhnet hoxy nhenyl am no) aui nazol i n- 6-

yl am no) - 5- et hyl - 4, 5-di hydr ooxazol -5-yl )et hanol [00174] MS ESI (+) mz
505, 507 drioos@ikspattern) detected; 1H NVR (400 nHz, pebek3004/82683500 (S,
1H), 8.58 (s, 111), 8.12 (bs, 1H), 7.95 (d, 111), 7.77 (m 1H), 15 7.72 (d,
1H, 7.69 (d, 111), 7.63 (dd, 111), 7.25 (m 21-1),7.02 (d, 1H), 5.30 (s,
2H), 4.07 (d, 1H) 3.98 (q, 1H) 3.56 (d,1H), 1 45 (s, 311), 1.22 (d, 3H).
Exanpl e 33 Cl =@\ i - a!ﬁazéllzgﬁ-;%%g gﬁ};_a_

3-Chl oro-4-(thiazol - , D- r ooxazol -
2-yl)-aui nazol i ne- 4, 6- di antk y 481, 483 (wm+l1l,

TRt Y %@9%%912 39%%@%8@9@%?2@ SRS (26035
1H), 7.85 (dnHLDCE) ¥857 6, 1115;,18)56(3‘ 85, §.03 (b1 10D), 7@7@ 11, 73I1+xm ﬁ{}SS (s 2H),
317 (4 2P 73 @, 580 P 8D 1654 MaS 195, 7.98 e, 1oty .04 0 1), 4 30(5, 28), N

3.64 (d, 1H), 3.52 (d, 1H), 3.43 (s, 2H), 1.26 (s, 3H).

2-yl met Ole

Example 32
Cl =
O & |
N
S
N
10

4-(3-chloro-4-(pyridi henylamino)quinazolin-6-
laim'no -5-methyl-4,5-dihydrooxazol-5-yl}ethanol

[00174] MS ESI (+) m/z 505, 507 (M+1, Cl pattern) detected; "H NMR (400
mHz, CDCl3) 6 8,60 (s, 1H), 8.58 (s, 1H), 8.12 (bs, 1H), 7.95 (4, 1H), 7.77 (m, 1H),

15 7.72(d, 1K), 7.69 (d, 1H), 7.63 (dd, 1H}, 7.25 (m, 2H), 7.02 (d, 1H), 5.30 (s, 2H),
4.07 (d, 11), 3.98 (q, 1H), 3.56 (d, 1H), 1.45 (s, 3H), 1.22 (d, 3H).

Example 33

20
N4-[3-Chloro-4-(thiazol-2-ylmethoxy)-phenyl]-N6-(4.4-dimethyl-4.5-dihydrooxazol-
2-y1)-quinazoline-4.6-diamine |
[60175] MS APCI (+) m/z 481, 483 (M+1, Cl pattern) detected; "H NMR (400
mHz, DMSO-Dg) & 9.52 (s, 1H), 8.47 (s, 1H), 8.09 (s, 1H), 7.96 (bs, 1H), 7.86 (d,

46




(1-RS, 5SR)-1-(2-(4-(4-(3-fluorobe foxy -3-chlorophenyl am no' qui nazol i n- 6-
yl am no) _5-net hyl -4, 5-di hydrooxazol -5-vl ethanol [00176] Ms ESI (+) nal/z
522, 524 (M+l, O pattern) detected; 1H NVR (400 10 nmHz, CDC13) 5 8.57 (s,
1H, 8.10 \@béoosﬂekﬁm 7-91 (d, 111), 7.70 (d, 1H), 7.65 f&mé‘zﬁﬁmzsz}s 36 (m
1H, 7.30 (m 1H), 4 (m 2H, 7.00 (m IH, 698(d 1H), 6 (s, 2H),
4.05 (d, 1H) H) 1 (d 3H) Exanpl e
35 15 H HN Nﬁ IQI*@lSéiNH@ 778 (&Jl%géﬁ(%myﬂ 324((d 1H,555 (s, 2H), 3.17 (d, 2H),

5-di hydrooxaq%(gdf) N4- f 3- et hyl - 4- (6- et h) apyri di n- 3-yl oxy) -

phenyl | - qui nazol'i’ne-'4, 6-di aniine 20 [00177] MS APCl (+) rn/z 441 (M1)
detected; 1H NMR (400 nmHz, DMSO D6) S 9.51 (s, 111), 8.45 (s, 1H), 8.18 (d,

111), 7.80 (s, 1H), 7.69 (m 3H), %3%&1 6.96 (d, 1H), 4.77 (m 1H),
4.13 (m 111). 6.73 (m 1H), 2.44 (s "3e342 20 (s 3H),1.36 (d, 311). 47
WO 2005/ 016346 PCTI US2004/ 026235 Exanple 3g Cl N HN\' M NNN O
NJ

N4- [ 3- Chl or o- 4- (t hi azol - 2- vl met hoxv) - nhen 8 -wet hyl - 4, 5- di hydr ooxazol -
2- 5 yl)-auinazoline-4,6-diamne [0017 APCI (4-) n:/z 467, 469 (M1,
Cl pattern) detected, 1H NMVR 400H nHz O-D6) S 9.53 (s, 1H), 8.47 (s,
111), 8.09 (s, 1H), 7.86 (d, 111) 7.77 (d, iH, 7.69 (m
3H, 7.32 (d, 1H), 7.02 (;s,@ ‘05 s,/) 4.47 (m 1H), 3.99 (m 1H),

3.90 (m 1H), 1.18 (d, 3H).

ylamino)-5-methvl-4,5-dihvdrooxazol-5-yethanol

[00176] MS ESI (+) m/z 522, 524 (M+1, Cl pattern) detected; "H NMR (400

10 mHz, CDCl) & 8.57 (s, 1H), 8.10 (bs, 1H), 7.91 (d, 1H), 7.70 (d, 1H), 7.65 (dd, 1H),
7.36 (m, 1H), 7.30 (m, 1H), 7.24 (m, 2H), 7.00 (m, 1H), 6.98 (d, 1H), 5.16 (s, 2H),
4.05 (d, 1H), 3.95 (g, 1H), 3.55 (d, 1H), 1.45 (s, 3H), 1.21 (d, 3H).

Example 35
15

N N
5y

N6-(5-Methyl-4.5-dihydrooxazol-2-yl)-N4-[3-methyl-4-(6-methylpyridin-3-yloxy)-
phenyl]-quinazoline-4.6-diamine
20 [00177] MS APCI (+) m/z 441 (M+1) detected; "H NMR (400 mHz, DMSO-
Dg) 69.51 (s, 1H), 8.45 (s, 1H), 8.18 (d, 1H), 7.80 (s, 1H), 7.69 (m, 3H), 7.23 (m,
2H), 6.96 (d, 15H), 4.77 (m, 1H), 4.13 (m, 1H), 6.73 (m, 1H), 2.44 (s, 3H), 2.20 (s,
3H), 1.36 (d, 3H).

47



Exanple 37 C ~O\N HN\ H NN/ IN ~O\' NJ O

N4- 13- Chl or o-4- (pyri di n-2-yl net hoxy -

henyl ] - N6- (1, 8- di oxa- 3-aza-spiro[4.51dec-2- 15

en- 2-yl ) -gui nazol i ne-44-diam ne [00179] Ms APClI (+) in/z 517, 519 (M1, C
pattern) debemisagssss HNVR(400 nHz, CDCl3) 6 8.66 (s, l1hcrés260/0b6ss 111),
7.87 (s, 1H, 7.81 (d, 111), 7.76 (m 1H) 7.66 (d, 1H, 7.51 (m 2H), 7.44
(d, 1H, 7.25 (m 1H), 7.01 (d, 1H) I( 2H), 3.82 (m 411), 3.75 (m
1H), 3.69 (m 1H, 1.95 (m 2H), ?"? e 20 Exanpl e 38 48 WO

2005/ 016346 PCT/ US2004/ 026235 O H HN NYN & 0 NIS™T

N6- ( 4- Met hyl - 4, 5- di hydr ooxazol - 2 )’OVEN
y1ll - Nd- [ 3- net hyl - 4- (6- et hyl pvri di n- 3-yl 0X henyl ] - qui nazol i ne- 4, 6-di am ne
5 [00180] Ms APCI (+) mz 441 (I\/H) det ~ "H NWR (400 nHz, DVMSO- D6) S
9.51 (s, 1H), 8.44 (s, 1H), 111 8.05 (bs, 11-1), 7.79 (s, 1H),
7.71 (d, IM 7.62 (m ZI—D\%?L?’ N699(s 1H), 6.93 (d, 1H), 4.45
(m 111), 4.02 (m 111), 3 2)41 (s, 311), 2.18 (s, 3H, 1.17
(d, 3H). 10 Exanmple 39 Cl OIN HN\ HN ‘

N4-[3-Chloro-4-(thiazol-2-vimethoxy)-phenvl]-N6-(4-methvyl-4,5-dihvdrooxazol-2-
5 yl)-quinazoline-4,6-diamine
[00178] MS APCI (+) m/z 467, 469 (M+1, Cl pattern) detected; "H NMR (400

mHz, DMSO-Dg) 6 9.53 (s, 1H), 8.47 (s, 1H), 8.09 (s, 1H), 7.86 (d, 1H), 7.81 (d, 1),
7.77 (d, 1H), 7.69 (m, 3H), 7.32 (4, 1H), 7.02 (5, LE), 5.54 (s, 2H), 4.47 (m, 111), 3.99
(m, 1H), 3.90 (m, 1H), 1.18 (d, 3H). |
10 |
Example 37
o 7

N4-[3-Chloro-4-{pyridin-2-ylmethoxy)-phenyl|-N6-(1.8-dioxa-3-aza-spiro[ 4.5 dec-2-
15 en-2-yl)-quinazoline-4,6-diamine
[00179] MS APCI (+) m/z 517, 519 (M+1, Cl pattern) detected; "H NMR (400
mHz, CDCL) & 8.66 (s, 1H), 8.60 (d, 1H), 7.87 (s, 1H), 7.81 (d, 1H), 7.76 (m, 1H),
7.66 (d, 1H), 7.51 (m, 2H), 7.44 (d, 1H), 7.25 (m, 1H), 7.01 (d, 1H), 5.30 (s, 2H), 3.82
(m, 4H), 3.75 (m, 1H), 3.69 (m, 1H), 1.95 (m, 2H), 1.87 (m, 2H).
20

Example 38

48




NYNN OI N

N4- 13- Chl or o-4- (pyri di n-2-yl net hoxv) _phenyl ] - N6- (4, 5- di hvdr ooxazol - 2-vl ) -

aui nazoline-4. 6-diam ne- 15 [00181] Ms ESI (+) mlz 447, 449 (M1, Cl

pattern) dgbesishiéasdH NVR (400 nHz, DVBO-D6) S 9.53 (bspcibsaofyd@séd, 1H),

8.45 (s, 11-1), 8.05 (bs, 111), 7.89 (m 2H), 7.74 (d, I1li), 7.65 (d, 1H), i

7.58 (d, 1H), 7.38 (dd, 1H), 7.25 (d, 1H), 5.29 (8,21f), 4.38 (m 2H), 3.62 ‘
| N O\NJ 49 WD 2005/ 016346 :

(In, 2H). 20 Exanple 40 C 0 N HN H NYN
PCTI US2004/ 026235

N4- [ 3- Chl or 0- 4- (pyri di n-2-vl met hoxv) - p N6% hyl - 4
5-di hvdr ooxazol - 2- yl|-eui nazolindg-4, 6-dji am ne [00182] M5 ESI (+) mz 461,
463 (M+l, Cl pattern) detecteex RAAFQ0 5 nHz, DMSO-D6) 6 9.51 (bs,
111), 8.58 (d, 1H), 8.44 (s, : , 1H), 7.86 (m 1H), 7.72 (d,
111), 7.58 (m 3H), 7.34 (m 111), 7722Nd, 111), 5.27 (s, 2H), 4.74 (m
111), 3.72 (m 111), 3.15 (m 111), 1.32 (s, 3H). Exanple 41 G S | Ov 'N
HN\A H NYNIN O1 / NJ 10

N4- 13- Chl or o- Mé{(#-Methdt4, S-diblvdesohanol-L-vl)4{3-metligl-¢36-methylpyridin-3-yloxy)-
a, 4, 6, 6a-tetrahydrofuro[ 3, 4- oII) gﬁ(v qumazoﬁne)drg%nazol i ne-4, 6-di am ne

5 [00180] MS APCI (+) m/z 441 (M+1) detected; "H NMR (400 mHz, DMSO-
De) 69.51 (s, 1ED), 8.4 (s, 1H), 8.15 (d, 1H), 8.05 (bs, 1H), 7.79 (3, 1H), 7.71 (4,
1H), 7.62 (m, 2H), 7.20 (m, 2H), 6.99 (s, 1H), 6.93 (d, 1H), 4.45 (m, 1H), 4.02 (m,
1H), 3.87 (m, 1E), 2.41 (s, 3H), 2.18 (s, 3H), 1.17 (4, 3H).

10 Example 39
Cl =

HN

H
Ny N
</jo/

N4-[3-Chloro-4-(pyridin-2-ylmethoxy)-phenyl]-N6-(4.5-dihydrooxazol-2-yl)-

guinazoline-4,6-diamine
15  [00181] MS ESI (+) m/z 447, 449 (M+1, Cl pattern) detected; 'H NMR (400
mHz, DMSO-Dg) 6 9.53 (bs, IH), 8.59 (d, 1H), 8.45 (s, 1H), 8.05 (bs, 1H), 7.89 (m,
2H), 7.74 (d, 1H), 7.65 (d, 1H), 7.58 (d, 1H), 7.38 (dd, 1H), 7.25 (d, 1H), 5.29 (s, 2H),
4.38 (m, 2H), 3.62 (m, 2H).

20 Example 40
;! . = |
N
N
\ ﬁ HN
~TUL)
N



[00183] Ms APCI (+) mlz 495, 497 (M+l, C pattern) detected; 1H NWVR (400 15
nmHz, CD30D) S 8.47 (s, 1H), 8,23 (br. s, 111), 7.95 (d, 111), 7.83 (d, 111),
7.71 (d, 1H), 7.66 (dd, 1H, 7.63. (d, 1H), 7.59 (dd, 111), 7.21 (d, 111),
5.50 (s, 24 20040k36( d, 1H) 4.05 (d, 1H), 3.65 (M 2HpcTAsiRe/02%03s211) .
Exanple 42 N HN H NN IN 1-0200 | / NJ

N4- c3- Met hyl - 4- (t hi azol - 2 yhnet hoxyl - pheny1ll- N6- ( 3a, 4. 6, 6a-t et rahvdr of ur ol 3,
4- dl oxazol - 2-yl ) -gui nazol i ne- 4, 6-di am ne 50 WO 2005/ 016346

PCTI US2004/ 0362 85ChjoR0A firidHS 5 Bhetkon hén 786 (bRl lal b tlaod o (IR ( 400
nHz, CD30D) . . . /. , 1H),
7.65 (d, 111) 7.59 (m 1H), MEWMMM 1H), 5.46 (s, 2H), 4.17

O IR ot s st ol 6t B o b RIRB 00 ) 31 oy

- phenyl ] -3N6- 1Bz SOMISOB:)F A5 hBPlHOESS B, dED; 244 GUing 8. OllQbs 1H) 7.86 (m,

At torr)  dot WD 42 G LNESY 00) 8514(@@{)375%@1@, Fab T o,
R o e e |

Example 41

H HN

N N
T
54 UL

N4-[3-Chloro-4-(thiazol-2-yImethoxy)-phenyl]-N6-(3a,4,6.6a-tetrahydrofirro[ 3,4-
_ dloxazol-2-yl)-quinazoline-4,6-diamine
[00183) MS APCI (+) m/z 495, 497 (M+1, Cl pattern) detected; 'H NMR (400
15 mHz, CDsOD) § 8.47 (s, 1H), 8.23 (br. s, 1H), 7.95 (d, 1H), 7.83 (d, 1H), 7.71 (d,
1H), 7.66 (dd, 1H), 7.63 (d, 1H), 7.59 (dd, 1H), 7.21 (d, LH), 5.50 (s, 2H), 4.19 (d,
1H), 4.05 (d, 1H), 3.65 (m, 2H), 3.19 (m, 2H).

10

Example 42
S
H HN
20 o ° N/

dloxazol-2-y1)-quinazoline-4.6-diamine

50



7.35(m 1M 7.23 (m 2H), 7.62 (m 111), 6.95 (d, M, 515 (s, 2H), 3.81
(m 4H, 3.69 (m 2H), 1.94 (m 2H), 1.87 (m 2H). 15 Exanple 44 ;Q HN\
f H CNNSIN 0 NJ

N4-f 3- Chl or 0-4- (pvri di n-2-yl net hoxv) - Dhm) f f | - N6- ( 5- net hyl -

5- di hvdr osm@a2005/61834620 yl ) - gui nazol i ne- 4. 6-di am ne [ 00p8BjUSMB4/ESE35( +) niz
461, 463 (Mtl, O pattern) detected; 1H NVR (400 nHz, DVSO-D6) S 9.51 (s,

8.58 ( 8. 1016346
PO US0045 JOREHL H#nggéég’?aﬁ %ﬂéﬁ ‘(9%?2&% }’iﬁﬁk&%@}%% %&S% 5.27 (s,
\2H)F ﬁ Lﬁl &reNs;{’/’i\lad)mﬁszzz (bnsuﬂ)ma(d;l}lﬁ?(sm(dnm,ms&ﬂ1@1;,,7% IEganmpl e 45 O
N4- [ 3- Chl oro752@32@u%966bﬁ%19=|%4®§3 PPefr}7 (d: D 4O0%sh, A, 3464 (m, 2H), 2.34
5-di hvdr oox 59'51—[% yl) auinazoline-4,6-diamne [00187] M5 ESI (+) nmlz 478
( M#1) detecta(e H NVR (400 nHz, DMSO-D6) 10 6 9.51 (s, 1H), 8.46 (s, 1H),
8.06 (m S2H), 7.76 (d, 1H), 7.64 (d 1H) 7. 47 (m 2H), 7.32 (m 2H), 7.24
(d, 111), 7.18 (m 111), 5.25 (s, z}eﬁl( 1H), 3.95 (m 111), 3.17
(m 1H), 1.19 (d, 3H). Exanple 46 CI gup HN \ H

o
H HN
(%‘E’
O

N4-[3-Chloro-4-(thiazol-2-ylmethoxy)-phenyl]-N6-(1.8-dioxa-3-aza-spiro[4.5]dec-2-
10 en-2-vl)-quinazoline-4.6-diamine

[00185]  MS ESI () m/z 523, 525 (M:+1, Cl pattern) detected; 'H NMR (400

mHz, CDCly)  8.64 (s, 1H), 7.78 (m, 2H), 7.60 (bs, 1H), 7.50 (d, 1H), 7.43 (d, 1H),

735 (m, 1H), 7.23 (m, 2H), 7.02 (m, 1H), 6.95 (d, 1D, 5.15 (s, 2H), 3.81 (m, 45,

3.69 (m, 2H), 1.94 (m, 2H), 1.87 (tm, 2H). ‘

15
Example 44
Cl =~

NN
¢

N4-[3-Chloro-4-(pyridin-2-yimethoxy)-phenyl]-N6-(5-methyl-4,5-dihydrooxazol-2-
20 yl)-quinazoline-4,6-diamine
[00186] MS ESI (+) m/z 461, 463 (M+1, Cl pattern) detected; 'H NMR (400
mHz, DMSO-Ds) 6 9.51 (s, 1H), 8.58 (s, 1H), 8.44 (s, 1H), 8.04 (m, 2H), 7.86 (m,

51




NN\ IN HNCI / NJ 15

N4-[ 3- Chl oro-4- (t hi azol - 2-vhnet hoxyZphen) | | - N6- (4, 5, 6, 6a-t etrahvdro- 3aH
pyrrol o[ 3, 4-dl oxazol - 2-vl ) - qui nazol i ne-4, 6-di am ne [00188]

N4- [ 3- Chl ovo-2dos(1dsu@zol - 2- yl net hoxy) - phenyl ] - N6- (4, 5, 6, 6 @82004/026235

t et rahydr o- 3aH pyrrol o[ 3, 4-d] oxazol - 2-yl ) - qui nazol i ne-4,6-diamne is

prepared fro

2-{4- [3 chl opig) Z6€t(ﬁl S{IQI?)’F 34%&5?%70%%8{1 1lfpén>lzl7a(§f12rll{3]4a4 F‘Ha]z%)i’ ?‘rpémyl am no} -
3a, 4, 6, 6a-t etipBydr(os pH),ridd4ofd33H). d] oxazol e- 5-carboxylic acid tert-butyl
ester by standard BOC deprotection nethods using TFA in nethyl ene chloride.
Ms APCI (+) rn/z 494, 496 (M+l, C pattern) detected; 1H NMR (400 nhHz,
CD30D) 5 8.44 (s, 1H), 52 WO 2005/01@%@@/ US2004/ 026235 8.19 (br. s,
1H), 7.96 (d, 1H), 7.83 (d, 1H) 7.67 (m° 3H), 7.58 (dd, 1H), 7.22 (d, II1),
5.50 (s, 21-1), 5.17 (m 1H), 4.76 (m 1MCI3.32 ( H, 3.16 (d, 1H), 2.85
(m 2H). Exanple 47 C ~ ON HN NN -- 3l N4- [ 3- Chl or o- 4- ‘
vridin-2-yl met hoxy -phenyl -N6- (4,5, 6, 6a- ahvdr o= 3al |
pyrrol o[ 3, 4-dl oxazol - 2-yl ) - gui nazol i ngn4-&=-di am ne [00189] '
N4- [ 3- Chl or 0- 4- (py i di n- 2- yhpet fbxy) - penyl 1 - N6- (4, 5, 6, 6a 10

t et rahydr o- 3aH pyrrol of 3, 4\({% az Jl qui nazoline-4,6-dianmne is
prepared from 2-

{4-[ 3-Chlor o- 4- (pyridi n- 2-yl met hoxy) - pHenyI am no] - qui nazol i n-6-ylam no }-

3a, 4, 6, 6a-tetrahydro- pyrrol of 3, 4-d] oxazol e- 5-carboxylic acid tart-butyl
ester by st B ] TFA |,n met hyI ene chl ori de.
MB APCl ~ (+) Sflz4uio-talggiuoraben HemeiyidsS ! A5t

CD30D) 6 8.56 (d |N) 15 8 44 ( a%bﬂne—@ts%%mﬂ? .S, IH) 7 91 (m 211)
7.70 (m 2H) ED (m 1M 7.16 (d, 1H), 5.28
(s, 2H), 1l’ﬁ0?(8ﬁ1 1H) MY ] $8(*()m/z4 (Mel)smte(atdd, "HHYMR @0061Kz DMIQDe) 2. 84 (m
2H) .

10 89.51 (s, LH), 8.46 (s, 1H), 8.06 (m, 2H), 7.76 (d, 1K), 7.64 (d, 1H), 7.47 (m, 2H),
7.32 (m, 2H), 7.24 (d, 1H), 7.18 (m, 1H), 5.25 (s, 2H), 4.47 (m, 1H), 3.95 (m, 1H),
3.17 (m, 1H), 1.19 (d, 3H).

Example 46
Cl 8 i\
i ,o\/l:N>
HN
\’/
15 HN N//[

N4-[3-Chloro-4-(thiazol-2-yImethoxy)-phenyl]-N6-(4.5.6.6 a-tetrahydro-3af-
olo[3.4-d]oxazol-2-y)-quinazoline-4,6-diamine
[00188] N4-[3-Chloro-4-(thiazol-2-ylmethoxy)-phenyl]-N6-(4,5,6,6a-
20  tetrahydro-3aH-pyrrolo[3,4-d]oxazol-2-yl}-quinazoline-4,6-diamine is prepared from

2- {4-[3-chloro-4-(thiazol-2-ylmethoxy)-phenylaminol-quinazolin-6-ylamino} -
3a,4,6,6a-tetrahydro-pyrrolo[3,4-d]oxazole-5-carboxylic acid tert-butyl ester by
standard BOC deprotection methods using TFA in methylene chloride. MS APCI (+)
m/z 494, 496 (M+1, Cl pattern) detected; "H NMR (400 mHz, CD0D) 6 8.44 (s, 1H),

52



Exanmple 48 CI ~~0 F HN('"~ 11 H NyNIN 20Ha Ol NJ

-{4- 13- Chl oro-4- (3-fl uorobenzyl oxy) - phenvl am nol - qui nazol i n- 6 yl am no} 4

nmet hyl - 4, 5- di hydr o- oxazol - 4- vf - net hanol 53 WD 20051016346 PCTI Us2004/ 026235
[00190] MS ESI (+) mz 508, 510 (M+l, O patten) detected; "H NWVR (400 nHz,

CDC13) S &1(5300;/«;61,634%11) 8.14 (S 1H), 7.93 (0I 1H), 7. FéTﬁU@zou%zﬁ%&s 7.63
(dle) 7.37 (m 2H), 7.25 (m 2H), 7.01 (m 2H), 5.17 (s, H) 4.38 (d,

00 L 1ok s i e 1Y, 83%d 8 Fe7 i 38 & 1m5 P2 @, TR © 40

N4 3- Chl t I f2 4| hpe t
PRI A B R S S R id o

(M1, O patten) detected; 1H NMR (400 nHz, CD30D) 8 8. 56 (d, 111), 8.45

1H), 8.21 (s, 1H), 7.98 (d, 1 1 7.72 oH), 7.63 (in,
(2ﬁ|) D w0 (m (1ﬁ|) D (d, (1H) Wfé‘*{“i’eﬁzﬂ 256 (s, 2(12]) s (m(IZIIji),

0.81 (m 2H). 15 Exanple 50 G ~O\N HN ¢ @
O \N

HN

5 HN N/)

N4-[3-Chloro-4-(pyridin-2-ylmethoxy)-phenyl]-N6-(4.5,6.6a-tetrahydro-3aH-
olo[3.4-dloxazol-2-yl)-quinazoline-4,6-diamine
[00189] N4-[3-Chioro-4-(pyridin-2-ylmethoxy)-phenyl]-N6-(4,5,6,6a-
10 tetrahydro-3aH-pyrrolo[3,4-dJoxazol-2-yl)-quinazoline-4,6-diamine is prepared from

2-{4-[3-Chloro-4-(pyridin-2-ylmethoxy)-phenylamino}-quinazolin-6-ylamino } -
3a,4,6,6a-tetrahydro-pyrrolo[3,4-dJoxazole-5-carboxylic acid tert-butyl ester by
standard BOC deprotection methodé using TFA in methylene chloride. MS APCI (+)
m/z 488, 490 (M+1, Cl pattern) detected; "H NMR (400 mHz, CD;0D) § 8.56 (d, 1H),

15  8.44(s, 1H), 8.21 (br. s, IH), 7.91 (m, 2H), 7.70 (m, 2H), 7.63 (d, 1H), 7.57 (d, 1H),
7.39 (m, 1H), 7.16 (d, 1H), 5.28 (s, 2H), 5.17 (m, 1H), 4.78 (m, 1H), 3.34 (d, 1H),
3.16 (4, 1H), 2.84 (m, 2H).

Example 48

HN

N N
—~
e

(2-{4-[3-Chloro-4-(3-fluorobenzyloxy)-phenvlamino] -qﬁinazolin~6-vlamino} ~4-
methvl-4,5-dihvdro-oxazol-4-y1)-methanol

20

53




HN / Ny\N&L.: HOO OH N (2-

{4-]3-Chl oro- 4-(pyri di n- 2-yl nmet hoxy) - nhenyl am nol - Qui nazol i n- 6-yl am nol - 4-
20 hydroxvnet hvl -4 5-di hvdr o- oxazol - 4-yl)-net hanol [00192] MS ESI (+) mz
507, 509 dﬂm%&kﬂgatter n) detected; 1H NVR (400 nHz, p@&VOS0bHd26859- 47 (s,
1H), 8.60 8.46 (s; 1H), 808(5 1H), 789(m 1H), 771(m2H)

(5. 4ty gt st oo bl et o2 5%,

H HONONn@I CDCl $8.57 (s 814 1 793 d, 1H), 774 d, 1H), 7.63 (44, 1
(R-1-((9)-2- 3) hi oro( QA) ’hi az(g -2- mgt hoXy ge H%tm{sno oul nazol i n- 6-
y

yl anino -4, 5- (Iﬂ}é@iﬁd)k%&(m Tﬂb(m,aﬁ'ﬁw[l@@lgﬂ} 438 (d, 1H)9400 (d, 1H),
R -1-((S
3(/I )rret hf)iyg p%’eérés@aﬁ'fnrcﬂg)‘%&?’n@( ?%&6 am no) - 4, 5- di hydr ooxazol - 4-yl ) et hanol

is prepdred from (1R
4S) - N6-[4- (1-tert-butoxyethyl)-4,5-di hydrooxazol - 2- yI] N4-[3 10

chl oro- 4- (thi azol - 2-yl met hoxy) - phenﬁ"]ﬁnﬂ%ﬁ‘ﬁ%zol i ne-4, 6-di am ne by standard
deprotection nethods using TFA in nethyl eng, chlori I\/S ESI (+) mz 497,
499 (Mrl, O pattern) detected; 1H NVR (440 ntz OD6) 6 9.53 (s, 111),
8.47 (s, 111), 8.08 (d, 1H, 7.87 (d, 1 . 1H), 7.76 (dd, 111),
7.66 (m 2H), 7.33 (d, 111), 5.55 (s, 2 .81 (m 1H), 4.37 (m 11-1),
4.20 (m 1H), 3.83 (m 111), 3.63 (m HN5 ,1.06 (d, 3H). Exanmple 52 C S~
( Cami N N'YN SN

U

N4-[3-Chioro-4-(pyridin-2-vimethoxy)-phenyl]-N6-(6-0xa-4-aza-spiro[2.4Thepi-4-en-
10  5-yl)-quinazoline-4,6-diamine '

[00191] MS APCI (+) m/z 473, 475 (M+1, Cl pattern) detected; "H NMR (400

oz, CD0D) & 8.56 (d, 1HD), 8.45 (s, 1H), 8.21 (s, 1H), 7.98 (4, 1H), 7.92 (m, 1H),

7.72 (m, 2H), 7.63 (m, 2H), 7.40 (m, 1H), 7.18 (d, 1H), 5.28 (s, 2E), 4.36 (s, 2H),

1.12 (m, 2HD), 0.81 (m, 2H).

15 _ ‘
Example 50
cl Z I‘
O \N
H HN
g SN
o b LS
OH

{2-{4-[3-Chloro-4-(pyridin-2-ylmethoxy)-phenylamino]-guinazolin-6-ylamino} -4-
20 hydroxymethyl-4.5-dihydro-oxazol-4-yl)-methanol
[00192] MS BSI (+) m/z 507, 509 (M+1, Cl pattern) detected; 'H NMR (400
mHz, DMSO-Dg) & 9.47 (s, 1H), 8.60 (d, 1H), 8.46 (s, 1H), 8.08 (s, 1H), 7.89 (m,
1H), 7.71 (m, 2H), 7.58 (d, 1H), 7.37 (m, 1H), 7.25 (d, 1H), 5.29 (s, 2H), 4.34 (m,
2H), 3.29 (s, 4H).

54




HN H NYN N o NJ

(R) -N4-{3-Chl oro-4-(thiazol - 2-yl net hoxy) - phenyl | - N6- ( 4- net hyl - 4, 5- di hydr o- ox
azol - 20 2-yl)-uuinazoline-4,6-diam ne [00194] Prepared using

(R) - 2-am mwprogganedss ol . M5 APCl (+) nfz 467, 469 (M1, p&Gu@bdBERs
detected; IH NWR (400 nHz, DVSO-D6) S 9.53 (s, 111), 8.47 (s, 111), 8.09
(s, 1H, 7.86 (d, 1H, 7.81 (d, 1H, 7.77 (d, 111), 7.69 (m 3H), 7.32 (d,
1H, 7.02 (s, 111), 5.54 (s, 2H), 4.47 (m 1H), 3.99 (m 1H), 3.90 (m 1H),
1.18 (d, 3H). 55 WO 2005/ 016346 PCT/ Beapf/4126235 Exanple 53 CI  HN ~ H
NYN N ONJ

(S)-MN-13-Chl oro-4-(tluazol - 2-yl net hoxy) - nhe III-N6-S(4\ met hyl - 4, 5- di hydr o- ox
azol - 5 2-yl)-guinazoline-4,6-diamne [001 d using

(S)-2-am no-propan-1-ol. M5 APClI (+) mz 46 69 (M1, C pattern)
detected; 1H NWVR (400 nHz, DVSO- D6), 6 9.H8 ~ 111), 8.47 (s, 111), 8.09
(s, IH, 7.86 (d, 1H, 7.812,‘(d,N175§1 /od, 1H), 7.69 (in, 3H, 7.32 (d,
111), 7.02 (s, 1H), 5.54 (g¢H]J 4 (mN1H), 3.99 (m 1H), 3.90 (m

111), 1.18 (d, 3H). 10 Ex | e \s® C N HHN'" IN NN YC NJ
(S)-MN4-[3-Chl oro-4-(pyridin-2-yhnet hoxy) - phenyl ] - N6- ( 5- net hyl - 4, 5- di hydr o- ox
azol - 2-

5 i henylamino)quinazolin-6-
vlamino)-4,5-dihydrooxazol-4-yl)ethanol

[00193] (R)-1-((S)-2-(4~(3-chloro-4-(thiazol-2-
ylmethoxy)phenylamino)quinazolin-6-ylamino)-4,5-dihydrooxazol-4-yl)ethanol is
prepared from (IR, 48)-N6-[4-(1-tert-butoxyethyl)-4,5-dihydrooxazol-2-y1]-N4-[3-

10 chloro-4-(thiazol-2-ylmethoxy)-phenyl]-quinazoline-4,6-diamine by standard
deprotection methods using TFA in methylene chloride. MS ESI (+) m/z 497, 499
(M+1, Cl pattern) detected; "H NMR (400 mHz, DMSO-Dg) & 9.53 (s, 1H), 8.47 (s,
1H), 8.08 (4, 1H), 7.87 (d, 1H), 7.80 (d, 1H), 7.76 (dd, 1H), 7.66 (m, 2H), 7.33 (d,
1H), 5.55 (s, 2H), 4.81 (m, 1H), 4.37 (m, 1H), 4.20 (m, 1H), 3.83 (m, 1H), 3.63 (m,

15 1H), 1.06 (4, 3H).

Example 52

H
N
(R )}-N4-[3-Chloro-4-(thiazol-2-ylmethoxy)-phenyl]-N6-(4-methyl-4.5-dihydro-oxazol-
20 2-yl)-quinazoline-4.6-diamine
[00194] Prepared using (R)-2-aminopropan-1-ol. MS APCI (-+) m/z 467, 469
(M1, Cl pattern) detected; 'H NMR. (400 mHz, DMSO-D6) § 9.53 (s, 1H), 8.47 (s,
1H), 8;09 (s, 1H), 7.86 (d, 1H), 7.81 (d, 1H), 7.77 (d, 1H), 7.6% (m, 3H), 7.32 (d, 1H),
7.02 (s, 1H), 5.54 (s, 2H), 4.47 (ni, 1H), 3.99 (111,' 1H), 3.90 (m, 1H), 1.18 (d, 3H).

35




yl ) -cui-nazol i ne-4, 6-di am ne 15 [00196]- Prepared using -
(S)-1-am no-propan-2-ol. M5 ESI (+) mz 461, 463 (I\/H CI pattern)

detected; 'H NMR (400 nHz, DMBO-DB) 6 9.51 (s, 1H) 8.58 (s, 111), 8.44 (s,

1H), 8.04 (m 2H), 7.86 (in, 111), 7.63 (m 4H), 7.34 (m 111), 7.22 (d,

1), 5. 2%ybSpspidls 4. 74 (m 1H), 3.72 (m 1H, 3,15 @Ewﬁdﬂhmﬂezéﬂs(d 3H).
20 Exanple 55 56 WD 2005/ 016346 PCT/US2004/ 026235 Cl O ~' NNI- ~N

(R -N4-f 3-Chl oro-4-(pyridin-2-yl nmethoxy) - phenyl | - N6- ( 5- rrethyl 4,5 di hyddr o-

oxazol - 2-vl)-gui nazol i ne- 4, 6-di ami ne [00197] Prepared using
(R) -1 -am no- propan-2-ol. VB ESI (g gj"épé%g 463 5 (M1, d pattern)
detected; 1H NVR (400 nHz, DVMSO D6) (s 8.58 (s, 1H), 8.44 (s,

Example 56 OCI HNI1 | NH N\ \'N 1

1H), 8.04 (m 2H), 7.86 (m 111), 7.63 (inS ’ (m 1H), 7.22 (d,
1H), 5.27 (s, 2H), 4.74 (m 1H)), 372(‘{,u (m 1H), 1.34 (d, 311).

N4- [ 4- (5- Chl or opyri di n- 3-yl oxy
-3-net hyl - phenyl ] - N6- (4, 4~ di ngt hhll - £
oxazol - 2-yl ) - aui nazol i ne- 4!¢ dfjam

o|hydro
0t198] Ms ESI (+) mz 475 477 (mrl,

Cd pattern) detected; 1H NVRW800 7, DVMBO d6) 9.62 (bs, IH),8.49 (s,
IH), 8.37 (d, 1H), 8.29 (d, 1H), IH), 7.81 (s, 111), 7.80 (d, 1H),
7.68 (d, 1H£S)-N4— Cl\lln;o-4—(t1na)zpl— ethyl-4.2HihydPo-0®a ol-s, 3H),

1.29 (s,5611). Exampl e 57 57 2 +)-quinazoline-4.6-diamine

[00195] Prepared using (S)-2-amino-propan-1-ol. MS APCI (+) m/z 467, 469
(M+1, Cl pattern) detected; 'H NMR. (400 mHz, DMSO-D6) 8 9.53 (s, 1H), 8.47 (s,
1H), 8.09 (s, 1H), 7.86 (d, 1H), 7.81 (d, 1H), 7.77 (d, 1H), 7.69 (m, 3H), 7.32 (d, 1H),
7.02 (s, 1H), 5.54 (s, 2H), 4.47 (m, 1H), 3.99 (m, 1H), 3.90 (m, 1H), 1.18 (d, 3H).
10
Example 54

N N
7

(:5)-N4-[3-Chloro-4-(pyridin-2-ylmethoxy)-phenyl]-N6-(5-methyl-4,5-dihydro-oxazol-2-
yD)-quinazoline-4.6-diamine |
15 [00196) Prepared using (S)-1-amino-propan-2-ol. MS ESI (+) m/z 461, 463
(M+1, Cl pattern) detected; "H NMR (400 mHz, DMSO-D6) & 9.51 (s, 1H), 8.58 (s,
1H), 8.4 (s, 1H), 8.04 (m, 2H), 7.86 (m, 1H), 7.63 (m, 4H), 7.34 (m, 1H), 7.22 (4,
1H), 5.27 (s, 2H), 4.74 (m, 1H), 3.72 (m, 1H), 3.15 (m, 1H), 1.34 (d, 3H).

20 Example 55

56



WD 2005/ 016346 PCT/ US2004/026235 OHNI I N H/ N\N ON 1

4. 4- Di net hyl - 4, 5-di hvdr o- oxazol - 2-vl | - Nd- [ 3- net hyl - 4- (pvri di n- 3- vl oxyl
phenyl ] - gui nazol i ne-4,6-dianhie 5 [00199] Ms ESI (+) mz 441 (mtl)

det ect ed; wd 00bv834400 nHz, DMSO d5) 9.54 (bs, 1H), 8. 4@ecarsadoaie28 33 (d,
111), 8.29 (d, IH),8.00 (bs, 111), 7.84 (s, 1H), 7.77 (d, 1H), 7.65 (d,
111), 7.37 (m 1H), 7.26 (m 1H), 7.03 (d,_111), 7 (s, 2H), 2.19 (s,
311), 1.28 (s, 611). 10 Exanple 58 F HN I§N HﬁN ol / NJ

N6- (4, 4- Di et hyl - 4, 5-di h) i dr o- oxazol - 2- vl O™
-N4-[4- (5-fluoro-pyridin-3-yl oxy)-3- net phenyl fl-gui nazol i ne- 4, 6-di am ne
15 [00200] M5 ESI (+) nmfz 459 (myrl) defected; 1H NMR (400 nHz, DMSO d6) 9.70
(bs, 1H,8.51 (s, 111), 8.43n(d.NJ114), A8 .20 (d, 111),8.11 (bs, 111), 7.86
(s, 111), 7.80 (d, 111), 7.@(}.29 (d, 111), 7.11 (d, iH), 4.61
(s, 211), 2.20 (s, 311), 1.38@s, ~eFH)@ [00201] The anino al cohols used in

5

t he above exanples are eithér known 20 conpounds or are prepared as

descri bed bel ofR)-Nek I EhRrEA-(paR1INE vEOSR6OASHREE PREL 5152004402883 0- OH H2~ i
O Preparation of (4-am notetrahvdropvran-4-yl)-nethanol
oxazol-2-vl)-quinazoling-4.6-diamine
[00197] Prepared using (R)-1-amino-propan-2-ol. MS ESI (+) m/z 461, 463
5 (M+1, Cl pattern) detected; "H NMR (400 mHz, DMSO-D6) 6 9.51 (s, 1H), 8.58 (s,
1H), 8.44 (s, 1H), 8.04 (m, 2H), 7.86 (m, 1H), 7.63 (m, 4H), 7.34 (m, 1H), 7.22 (d,

1H), 5.27 (s, 2H), 4.74 (m, 1H), 3.72 (m, 1H), 3.15 (m, 1H), 1.34 (d, 3H).

Example 56
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10

N4-[4-(5-Chloropyridin-3-yloxy)-3-methyl-phenyl]-N6-(4,4-dimethyl-4.5-dihydro-
oxazol-2-yl)-quinazoline-4,6-diamine
[00198] MS ESI (+) m/z 475 477 (mn+1, Cl pattern) detected; "H NMR (400
15 mHz, DMSO dg) 9.62 (bs, 1H),8.49 (s, 1H), 8.37 {(d, 1H), 8.29 (d, 1H),8.05 (bs, 1H),
7.87 (s, 1H), 7.80 (d, 1H), 7.68 (d, 1H), 7.41 (m, 1H), 7.10 (d, 1H), 4.11 (s, 2H), 2.19
(s, 3H), 1.29 (s, GH).

Example 57
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[ 00202] (4- Am no-tetrahydropyran-4-yl)-methanol is prepared by addi ng LAH
(99% 1.2 g), portionwise, to a stirred m xture of 4-am notetrahydropyran-4
5 carboxylic acid hydrochloride (2.0 g, 11.0 nmol) in THE (30 nL) at 0 C
Upon conpvetommiahs addi tion, the reaction mxture is wadmededadzé99m
tenperature and stirred for 1 hour. The reaction mxture is cooled to 0OC
and cautiously quenched by the portionw se addition of Na2SO4. 10H20 (4 g).
The reaction mxture is diluted with ethyl cebat warmed to room ‘
tenperature, and filtered through Celite t hé‘lo desi red product.
Exanple 60 NH2 HO NJI  O-O x Prepar atjof

4- am nomet hyl - 4- hydr oxypi per:l gll negd 1- carxyl ic aci d tert-butyl ester 15

[00203] 4- Ami nonet hyl - 4- hyd ey 1- car boxylic acid tert-butyl
ester is prepared from 1-oxa- .k;JS]octane 6- carboxylic acid
tert-butyl ester (Bourrain et al Med. Chem Lett. 9(23):3369-3374
(1999)). Concentrated aqueous NHAOH (6 nlL) is added to a solution of

1- oxa- 6-aza- sp|r0[2 5] oct ane- 6 carboxylic acid tert- butyI ester (0.50 g,
2.3 mol) in M : ?PD ed fromthe
cooling and al ' : F

reaction mxture is concentrap vﬂnmmmEMﬂduhédmnﬂmessure to afford desired

UL O S, STl el S A A T

4- Ami nomet hy$ 54 gis| ﬁmy@lu@(spm§r8 3@/ 1}[)58 29 QPQH?Q 0?)6(9@1111 ).7.84 ng m g] oct ane

spi ro[ 2, 5] oct ane. ution o di oXa-sp

(0.19 g, 5 @ #H}xﬁﬁ)(d,l H{)aaééﬂﬂit baﬂé@m ), @34 A4 ORI OF) (41 B(siL) at O
C. The reactq xggm is warnmed to roomterrperature and stirred for 16
hours. The re étlo

10 Example 58

ﬁirm
{*f

N6-(4.4-Dimethyl-4,5-dihydro-o0xazol-2-y1)-N4-[4-(5-fluoro-pyridin-3-vloxy)-3-
methyl-phenyl]-quinazoline~4,6-diamine
15 [00200] MS ESI (+) m/z 459 (m+1) detected; 'H NMR (400 mHz, DMSO dg)
9.70 (bs, 1H),8.51 (s, 1H), 8.43 (d, 1H), 8.20 (d, 111),8.11 (bs, 1H), 7.86 (s, 1H), 7.80
(d, 1H), 7.69 (m 2H), 7.29 (d, 1H), 7.11 (d, 1H), 4.61 (5, 2H), 2.20 (s, 3H), 1.30 (s,
6H).

[00201] The amino alcohols used in the above examples are either known

20 compounds or are prepared as described below.

Example 59
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m xture is concentrated under reduced pressure and purified by colum
chromat ography (10% MeOH, 2% Et3N in DCM to afford 90 ng (41 % of the
desired product as a white solid. 10 Exanple 62 H2N HO OH Preparation of
(2RS, 3SRwd.2008icB- 2- et hyl but ane- 2, 3-di ol [00205] (2BPws2004/026235

3SR) - 1- Am no- 2- net hyl but ane-2, 3-di ol is prepared fromacetic 15 acid
1,2-dinethyl-allyl ester. rrCPBA (17 g, 69pgmol) is slowy added to a stirred
sol ution of acetic acid 1, 2-dinethyl gyl Jester (6.80 g, 53.1 nunol) in

met hyl ene chloride (500 nmL). After 4 h(rs, the reaction is washed with
saturated NaHCO3, water and brine. Th ganic |layer is dried (Na2S®™) and
concentrated under reduced pressure. fication by colum chronatography
(20% di et hyl ether in_pentape; 20 r 1- RS, 2 SR)-acetic acid
1- (- 2- net hyl oxi ranyl)-—éﬁ%}ﬂ-@#ﬁé‘ﬂé opyea-4-yi-maethanol appunt  of (1- RS,
2- SR) - acet i | 7€ to (2RS,
3SR) - 3, 4- epgomgﬁjmet h;ﬁ@A’i‘i‘ﬁ Bﬁ?‘%ﬁ%ﬁ%‘?%ﬁgﬁ né%%?ﬁﬁ %ﬁ?ﬁi@@ @P@éﬁg[bﬁﬁgreat ment
with K2003 i(BYelR g, (pomsegﬁotdrﬂmeémmmﬁsmmnemtﬂqmmymnm@f this racemc
mat eri al .. K2 1. 54 1 ) add 5 rr oI ution of
acetic adid %"3& dr ]E‘Mdmﬁb fgl f@tﬁﬁ(é t(01‘?:;7i 11.8 nmol)
in MOH (12 letlﬁﬁbﬁﬁdcﬁtldmu{e,reééﬂen frﬁzﬁtﬁieh@ﬂaﬂéﬂ&ﬁ&&)ﬂl &Iﬁﬂekér@eaﬂdt hrough
Celite. The filtrate is added slowy via an addition funnel to 20 ni

concentr at ed‘tn'faﬁ freddwunHllmeadiion spix i is eoelefl ted)°RFond sautionely quenshedby mi xt ur e

is concentr VS ressure
and purifi e?‘ﬁ@“@gﬁﬁm 1t\rilé%)amato ééb@?ﬁgﬁgﬁyﬁﬁﬁéem ‘ﬁg%@b%lhg afford
0.97 g (69%ketiof atdige,deasmeé tb pomdeaperaarenand fikdred/ibkdugivCalite to Risend e 63 5
Preparation oN4-i 3- Ioro 4- (3-fluorobenayl oxy -_yl1 -(4 5-di hvdro-oxazol - 2-
- N6- et WYl adfieREEAdie 46d|amne [ 00206] Step A: A solution of

N4- [ 3-chl oro-4-(3-fl uorobenzyl oxy) - phenyl ] - qui nazol i ne-4, 6-diam ne (1.09 g,
2.76 mmol ) and di-t-butyl dicarbonate (2.0 g, 3.3 10 equiv) was heated in
t-BuOH DCE (1:1) in a sealed tube atEs@mpds6IC for 20 ni nutes,

NH,

X

N

0o

Preparation of 4-aminomethyl-4-hydroxypiperidine-1-carboxvlic acid tert-butyl ester
15  [00203] 4-Aminomethyl-4-hydroxy-piperidine-1-carboxylic acid tert-butyl
ester is prepared from 1-oxa-6-aza-spiro[2.5]octane-6-carboxylic acid tert-butyl ester
(Bourrain et al Bioorg. Med. Chem. Lett. 9(23):3369-3374 (1999)). Concenirated
aqueous NH,4OH (6 mL) is added to a solution of 1-oxa-6-aza-spiro[2.5]octane-6-
carboxylic acid tert-butyl ester (0.50 g, 2.3 mmol) in MeOH (4 mL) at 0 °C. The

20  reaction mixture is removed from the cooling and allowed to warm to room

temperature. After 7 hours, the reaction mixture is concentrated under reduced

pressure to afford desired product as a white solid.

Example 61
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then cooled to roomtenperature. The volatiles were renoved under reduced
pressure, and the product was purified by silica gel chromatography (60%
Et OAc/ hexanes), affording a yellow solid (670 ng, 49% . [00207] Step B: The
purified waimoi/elssder om Step A was taken up in THE (5- 1@cTtAS200dd2628s O C, and
LAH (1.0 Msolution in THF, 1 equival ent) was added. The solution was
refluxed for 1 hour, then cooled to roompgenperature. The reaction was
diluted with THE and quenched by t heigpor/tionwi se addition of excess sodi um
sul fat e decahydrate. The reaction was | tered and the product was purified
by silica gel chromatography (100% EfOAg), affording a yellow solid. 20
[00208] Step C: The purified material fgom Step B (63 ng, 0.15 mmol) was

taken up in THE (3 nl) nd 2tichl roet h]}/ll A oc al ate (3 , 2.4 equivalents)

was added. The reacti of< ¥y precipitate
formed. The [poxpduct i4SABRoR a uum
filtration ([26 ng 33% . [00209] St ﬁr%y}%ﬁg %gégrpﬁ%@hjpglmpgtdg‘%gc was taken
up in MeCN (SPirafi)s]egiene. ﬁ3€§:mbhs<&mﬂmﬁel G- digge-snjro[2.8]ostpné OQalSthets) was

e el SRl B 2 Ly

N4- [ 3- chl oranmw&sﬁﬁambdmemmﬁamye)mtpfmﬁlsﬂmﬂﬁfoé%50&1‘&hS[‘Hé ferabticaz Ol - 2-yl ') - N6-
met hyl - qui nazo| i ne-4, 6-di a 00210]. Additional compounds of
the pr esent TFFiJ’E?ﬂsFBHGEEHH@F’@H%&A@(;%JPTW}@E@B %@ﬂ@mp@szow 026235 O HN

LNI {\l L TN chkddtodedphyit 6osNibb, 22PENNX M) thfford 96 g (aBe)brmN O N O H
desired product as a white solid.
10 ‘
Example 62
HoN

Preparation of (2RS, 3SR)-1-amino-2-methylbutane-2. 3-diol

[00205] (2RS8, 3SR)-1-Amino-2-methylbutane-2, 3-diol is prepared from acetic

15 acid 1,2-dimethyl-allyl ester. mCFBA (17 g, 69 mmol) is slowly added to a stirred
solution of acetic acid 1,2-dimethylallyl ester (6.80 g, 53.1 mmol) in methylene
chloride (500 mL). After 4 hours, the reaction is washed with saturated NaHCOQs,
water and brine. The organic layer is dried (Na,SO,) and concentrated under reduced
pressure. Purification by column chromatography (20% diethyl ether in pentane;

20 repeated) gives (1-RS, 2-SR)-acstic acid 1-(-2-methyloxiranyl)-ethyl ester (3.45 g,
45%). A small amount of (1-RS, 2-SR)-acetic acid 1-(-2-methyloxiranyl)-ethyl ester
was converted to (2RS, 3SR)-3,4-epoxy-3-methyl-2-butanaol (JACS (1990)
112(13):5285) by treatment with K,COs in MeOH to confirm the relative
stereochemistry of this racemic material. K,CO; (1.54 g, 11.1 nmumol) is added to a

25  stirred solution of acetic acid (R*)-1-((S *)—2—methy1—oxiranyl)-ethy1 ester (1.70 g,
11.8 mmol} in MeOH (12 mL). After 1 hour, the reaction mixture is filiered through
Celite. The filtrate is added slowly via an addition fimnel to 20 mL concentrated

aqueous NH;OH. After stirring 16 hours, the reaction mixture is concenirated under

60
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reduced pressure and purified by column chromatography (20% MeOH, 2% EisN in
DCM) to afford 0.97 g (69%) of the desired product as a light yellow oil.

Example 63
5 Preparation of N4-f3-ch10r0-4-( 3-fluorobenzyloxy)-phenyl]-N°~( 4,5-dihvydro-oxazol-2-

y1)-Ne-methylquinazoline-4,6-diamine

[00206] Step A: A solution of N*-[3-chloro-4-(3 -fluorobenzyloxy)-phenyl]-
quinazoline-4,6-diamine (1.09 g, 2.76 mmol) and di-+-butyl dicarbonate (2.0 g, 3.3

10 equiv) was heated in #BuOH:DCE (1:1) in a sealed tube at 90-95 °C for 20 minutes,
then cooled to room temperature. The volatiles were removed under reduced pressure,
and the product was purified by silica gel chromatography (60% EtOAc/hexanes),
affording a yellow solid (670 mg, 49%).

[00207] Step B: The purified material from Step A was taken up in THF (5-10

15 mb)at0°C, and LAH (1.0 M solution in THF, 1 equivalent) was added. The solution
was refluxed for 1 hour, then cooled to room temperature. The reaction was diluted with
THF and quenched by the portionwise addition of excess sodium sulfate decahydrate.
The reaction was filtered and the product was purified by silica gel chromatography
(100% EiOAc), affording a yellow solid.

20 [00208] Step C: The purified material from Step B (63 mg, 0.15 mmol) was
taken up in THF (3 mL) and 2-chloroethyl isocyanate (32 pL, 2.4 equivalents) was
added. The reaction was heated at 50 °C until a heavy precipitate formed. The product
is obtained as a bright yellow solid by vacuum filtration (26 mg, 33%).

[00209] Step D: The material from Step C was taken up in MeCN (2 mL) and

25  40% KF on alumina (130 mg, 18 equivalinets) was added. The mixture was refluxed
for 12 hours, diluted with MeCN, and filtered through Celite. Silica gel chromatography ‘
afforded N*-[3-chloro-4-(3-flucrobenzyloxy)-phenyl]-N°-(4,5-dihydro-oxazol-2-yl)}-N°-
methyl-quinazoline-4,6-diamine (6 mg, 25%).

(00210] Additional compounds of the present invention include:

30
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N NJOC /1 IV OV HHNY NHN\Y I N /" NYN/ ~N/N NHQX ~01\ NJ ON
Cl 0 HN \wghobsolb4y LN ~O NJ 5 [00211] The words " conppigfszond/fRMari si ng, "
"include,” "including," and "includes" when used in this specification and

in the followng clains are intended to specify the presence of stated
features, integers, conponents, or steps,_but they do not precl|ude the ;
presence or addition of one or no le g‘teg_@\eatures, i ntegers, cpnmponents, ;
steps, or groups. 10 68 What is ' ~el. A conpound i ncl iUy resol ved |

enanti oners, diastereoners, soI s and N
NN
Q el NOF
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ﬂ N____
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5 [00211] The words "comprise," "comprising,” "include," “including," and

"includes" when used in this specification and in the following claims are intended to

specify the presence of stated features, infegers, components, or steps, but they do not
preclude the presence or addition of one or more other features, integers, components,
steps, or groups,
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pharmaceutically acceptable salts thereof, said conpound conprising Fornul a
l: NRIRZ A X R3/ NH wherein Ais bonded to at |east one of the carbons
at positions 5, 6, 7 or 8 of the bicyclic ring and wherein the bicyclic
ring is substituted by zero, one or two independent R3 groups; X sN, A sZ
Rl is a substituted or unsubstituted, nonocyclic or bicyclic, aryl or
heteroaryl noiety;, R2 is Hor a substituted or unsubstituted Cl-8 al kyl,
allyl, substituted benzyl R3 is hydrogen, hal ogen, cyano, nitro, d-Co

al kyl, C2-Cl O al kenyl, C2-Clo al kynyl, C3- do cycloal kyl, C3-COQ

cycl antalcl@}m@d mryl, arylalkyl, heteroaryl, heteroarylal kyl, heterocyclyl,

partially unsaturated heterocylyl, heterocyclylal kyl, -NRASO2R5 SO2NR6R4,

“C(O) RS, - CAGHR6und- i@ RBeso WAIRGEH A, dindRdSH) R@lvate%ﬁ?l NRARG, - NRARS,
-NRAC(O) NRARG, -OR6, -S(OR5, -S02R5, or SRe, wherein said al kyl, al kenyl,

al kynyhharmadeatioal | el , Ieroaryl

het er ogryl al k)t/?ﬁyﬁ%ee}%zf/%:aﬁslméwggrsfgeﬂacmﬁswl?ncgg{ ursafL”I%hﬂethZr ocylyl, and
heterocycl ylalkyl is optionally substituytedwith one to five groups

i ndependently selected fromthe group c f%tlng of oxo, hal ogen, Cl1-Clo
al kyl, C2-Co al kenyl, C2-Clp aI kynyl, -Cl O cycl oal kyl, C3-CIO

cycl oal kyl al kyl, cyano, nitro quor t hyl, difluoronethoxy,
trifluoromethoxy, azido, -NR4 , ~C(OR6, 69 C(OOR6
-OC(O R6, NRAC(O) ORS NR4AC(O C(O) NRAR6 NR4AR6 NRAC( O NR4AR6
NRAC( NCN) NRARG, -OR6, -S(OR5 aryl al kyl , heteroaryl,

het eroaryl al kyl, heterocyclyl lalkyl; R8\~-NR6 N V-L Z
is RO Wwherein when R6 = H ghen des 8 H\-~ N

er.
furt ™er incl

>

wherein A is bonded to at least one of the carbons at positions 5, 6, 7 or 8 of the bicyclic
ring and wherein the bicyclic ring is substituted by zero, one or two independent R? groups;

XisN;

AisZ;

R! is a substituted or unsubstituted, monocyclic or bicyclic, aryl or heteroaryl moiety;

R2 is H or a substituted or unsubstituted Ci-s alkyl, allyl, substituted benzyl

R*is hydrogen, halogen, cyano, nitro, C;-Cg alkyl, C3-Cyg alkenyl, C,-C;o alkynyl, Cs-
Cio cycloalkyl, C3-Cyy cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
partially unsaturated heterocylyl, heterocyclylalkyl, -NR*SO,R® -
SONRR?, -C(O)R®, -C(OYOR®, -OC(O)RS, -NR*C(0)OR?, -NR*C(0)RS, -C(O)NR'R?, -
NR*RS, -NR'C(O)NR*RS, -ORS, -S(O)R?, -SO,R?, or SR®, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, partially
unsaturated heterocylyl, and heterocyclylalkyl is optionally substituted with one to five groups
independently selected from the group consisting of oxo, halogen, C;-Cjg alkyl, C;-Cy alkenyl,
C,-C1o alkynyl, C3-Cjg cycloalkyl, C5-Cyp cycloalkylalkyl, cyano, nitro, trifluoromethyl,

difluoromethoxy, trifluoromethoxy, azido, -NR*SO,R?, -SO,NRR?, -C(O)R®, -
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N V /' >- RO Wand wherein one or nore R8 or RO groups in Z may be bonded
to the sanme or different atons; Wis O, and Vis CR8R9; R4 is Hor Cl -6
alkyl; R5 is trifluoromethyl, Cl-Cl o alkyl, C3-C o cycloal kyl, aryl,
aryl al kyl, heteroaryl, heteroarylal kyl, heterocyclyl, heterocyclylal kyl, or
partially unsaturated heterocycle, wherein said alkyl, cycloal kyl, aryl,
aryl al kyl, heteroaryl, heteroarylal kyl, heterocyclyl, partially unsaturated
het er ocycl %, and hgterocyclylalkyl is optionally substituted with one to
five gf , 1RIEPBHABRE CIOIOR’ 2 NREA(O)ARD, 1010)NRIRD-NRIRS] NR*0g0pIR 8L Q.

hal ogen, Cl-Clo al kyl, C2-Clo al kenyl, Cz-C o alkynyl, C3-Cl O cycloal kyl,
C3- Cl ONRJCNENNR RF IR, SY@)IT, -SU,RF, 0yl GRBlal k¥RABGr0aSRohcterbdry falypr Omet hyl

di fl uoronet hoxy, trifluoronmethoxy, azido, aryl, heteroaryl; arylalkyl,

het er onétsboaydipl! andRiBEQENFIM, and heterocyclylalkyl; 70 R6, R8 and R9 are
i ndependently sel ected ffomthe group consisting of hydrogen,
trifluoromethyl, _g1-ClO al kyl, (CH2)0_4C3-Clo cycloal kyl, aryl, arylalkyl,
heteroaryl, het®erQaryNal kyl, terocyclyl, partially unsaturated

het erocycl yl and he rohyclyldlkyl, wherein said al kyl, cycloal kyl, aryl,
aryl al kyl , heteroafyl, Bcyclyl, partially unsaturated heterocyclyl,
and heterocyclylahEMX i opt%ﬁﬁ%lly substituted with one to five groups

i ndependent |y sel egbétVfrom group consisting of oxo, halogen, C-Clo

al kyl, C2-d# al kefyl, C2-C 0O albkynyl, C3-d o cycloal kyl, C3-ClO

cycl oal kyl al kyl , cyano, nitro, OR6, NR6R3, SR6, trifluoronethyl,

di f | uorvdeesitnwhen Rt +iH theorZofuethtrorgindeszi do, aryl, heteroaryl, arylal kyl,

het er oaryl al kyl, heterocyclyl, partially unsaturated heterocyclyl and
heterocyclyl al kyll{ R7 is hydrogen, halogen, cyano, nitro, Cl-C o alkyl,
C2-Cl O al ke ,_{N-C O al kynyl, C3- C O cycloalkyl, C3-C O cycloalkylal kyl,
aryl, arylalk het eroaryl, heteroaryl al kyl, heterocyclyl,

het erocycl yl al kyl, partipal |y unsaturated heterocycle, -NR4ASO2RS SO2NR6R4
C(ORE C(O ~pC( R6 NR4AE(O ORS NRAC(O R6 C(O NRAR6 NRARE, - NR4AC(O) NR4RG,
-OR6, -S(O R5,_ 9 $U2R5, +SR6, wherein said al kyl, al kenyl, alkynyl,
cycl oal kyl, afyl, heteroary]. heterocyclyl, and partially unsaturated

het erocyclyl is optionally substituted with one to five groups

i ndependentidryin 5at eched Kra R tehaipg il mag ®8 Hbadddng tiefsas @r difftanogems; C1- CI O
al kyl, C2-C O al kenyl, C2-Cl O al kynyl, C3-CI O cycl oal kyl, C3-C10

cycl oal kyl ajykylp, angyano, nitro, trifluoromethyl, difluoronethoxy,
trifluoromethoxy, azido, -NR4SO2R5, -

V is CR*R%;

R*isHor Ci alkyl;

R is trifluoromethyl, C;-Cyo alkyl, C3-Cyg cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, or partially unsaturated heterocycle, wherein
said alkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, partially
unsaturated heterocyclyl, and heterocyclylalkyl is optionally substituted with one to five groups
independently selected from the group consisting of oxo, halogen, C,-Cyy alkyl, C,-Cp alkenyl,
C2-Cyp alkynyl, C3-Cyo cycloalkyl, Cs-Cp cycloalkylalkyl, cyand, nitro, 0R6, NR4R6, SRG,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, aryl, heteroaryl, arylalkyl,

heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

70




S02NR6R4 C(O)RE C(O)OR6 OC(O) R6 NRAC(O) ORS NRAC(O CR6 C(O) NRAR6 NRARG
-NRAC( O) NRAR6 - NRAC( NCN) NR4R6- OR6, -S(O RS, -S02R5, aryl, arylal kyl,

het eroaryl, heteroaryl al kyl, heterocyclyl, partially unsaturated

het erocyclyl and heterocyclylalkyl; or R4 and R6 together with the atons to
whi ch they are attached nmay be independently joined to conplete a 3 to 10
menber ed cycl oal kyl ring or heterocycloal kyl ring optionally 71 contai ning
one or nore additional heteroatons selected fromthe group consisting of O,

S, SO SOz Rk’ MRER’ b gidependeabiselecrd ﬁ@)ﬂfth@?rd@ cORfiRBR hyddophsti tuted with
one to three groups independently selected fromthe group consisting of

nal ogeninGiroBk@ynicicy, a3t @MALISRY cydBiof ekl nofh0 cvel oal k1.

C3-Cl O cycl oal kyl al kyl, tyano, nitro,” trifluoro di t1 bor onet hoxy,

net er oa g1 paEiE By SR MR Rlucr i) ARLARBL NGy Porsit

het er ocygcl yl. al kyl ovi de said ring does n contain two adjacent 0O or
two adj Sé@e%]%ﬁ§y§]togl#§£ a%’:l aﬁgalgﬁﬁh%gof’%’ elgqggpcng){l,rpa{wilyélp%ra@g which they are
attach%cé may be independently joined to conplete a 3 to 10 nenbered

cycl oal WO%’FIHE apd heigroayddplklb i apjionallymybsisttedwith ope toclve @besng one or nore
addi tional heteroatons selected fromthe group consisting of 0, S, SO SO
and NRéndeppiedeniln sedectdd from thecgrobpoenisistingrefi oo shidlggea UBSC|talkyb,dC W 1 alkemyd, t 0
three groups independently selected fromthe group consisting of hal ogen,

C - O O @Ry hlkyA; CLO,@dyklealkly], 0523, SQatilylalioy] cyakS nBlOORPCNRA K ¥RS, C3- C10

cycl oal kyl al kyl, cyano, nitro, trifluoronmethyl, difluoronethoxy,

trifl uaRAIRbRERY), dFfiofMnetRisy! trifRRmMREFBZid b1 Ml {é{“&lialk%‘f[,yl al kyl
ete

heteroaryl al kyl ; heterocyclyi, partially unsaturated ocyclyl and

het er o I haed. ..sdal I ontain t jacent 0 or

t wo adquégegér%r ﬁé&glf getrrglfog%drlﬂRgargﬁﬁ} %%%geé‘ﬁﬁ%?“&%h&ft‘ﬂbe?%?%%‘%@?%l@vqmi ch they are
attached may,s7be independent | | ol.ned, t | ete 3tq 10 nmber ed

cycl oal kyl >rﬁirll yéi]rogqg,t ?*?89{:%’83#&’3‘%0&1?530 ?Qalg{’][fgh'gllq ajkené’I}@éﬁlﬁglﬁlﬁ“ﬁr@‘or nor e
addi ti onal heteroatons selected fromthe group consisting of 0, S, SO SO

and NRé-10 Grdadinh den crelpgkdalkilo arvl.ardplkyloheierogryt iiststaarlalks, batetacyshd, t o

three groups independently selected fromthe group consisting of hal ogen,
C1- C10 hatekaglyslytateytipartialli ensatyrated het©boyat, kYRYSO,RE3- CLO cycl oal kyl, C3- C10
cycl oal kyl al kyl , cyano, nitro, trifluoromethyl, difluoromnethoxy,

trifl uENBRCROXGO)R-Me0)GRY LOC@RRS, -NRSEE)OBRENIfetosarg(DyNRIRA al kyl , 72

het eroaryl al kyl , heterocyclyl, partially unsaturated heterocyclyl and

P%eggm,{ -Ngégtt%)nNg?Rﬁ,i oed s3@id, IR’ FPSRS MerdR Eﬁi@iamyf, \Mke@)qj A, 0 or
cycloalkyl, aryl, heteroaryl heterocyclyl, and partiaily unsaturated heterocyclyl is optionally
substituted with one to five groups independently selected from the group consisting of oxo,
halogen, Ci-Cp alkyl, C;-Cyg alkenyl, C,-Cyg alkynyl, C3-Cyo cycloalkyl, C3-Cyy cycloalkylalkyl,
cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, NR*SO,R?, - |
SONRR?, -C(O)R®, -C(O)OR?, -OC(O)RE, -NR*C(0)OR?, -NR*C(0)CR®, -C(O)NR'RS, -

NRR®, -NR*C(O)NR*R®, -NR*C(NCN)NR*RS, -OR®, -S(O)R?, -SO,R’, aryl, arylaikyl,
heteroaryl, heteroarylalkyl, heterocyclyl, partially unsaturated heterocyclyl and
heterocyclylalkyl;

or R* and R® together with the atoms to which they are attached may be independently

joined to complete a 3 to 10 membered cycloalkyl ring or heterocycloalkyl ring optionally
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or R8 and R9 together with the atons to which they are attached may be

I ndependently joined to conplete a 3 to 10 nenbered cycl oal kyl ring or

het er ocycl oal kyl ring optionally containing one or nore additional

het eroat ons sel ected fromthe group consisting of 0, S, SO S and NR6,
wherein each ring carbon may be optionally substituted with one to three
groups independently selected fromthe group consisting of halogen, Cl-Clo
al kyl, C2-C o alkenyl, C2- Co al kynyl, C3-C o cycloal kyl, C3-C o

cycl oalckythiaingydng oc ynaregdditianaichetdrodtfrnsicel et frynh the glinfy consionms ¢rax)s, SO,
trifluoronethoxy, azido, aryl, OR8, NR6R8, SR6, heteroaryl, arylalkyl,

het er 00y laad KRF, whetis eagyidgydarbopds btanhly sbsitited afittbriaed ercyehps and
het er ocycl yl al kyl , provide said ring does not contain two adjacent 0 or

RN e ber eh0n B2 st R s H and
two adjiagasd §1ﬂwmt&%§@@@q 69;0 qf%?lgh&dgﬂtlﬁ@gglég%q@ 1k P{g_%z' s_H an

Z is bonded to the carbon & [ Sit _ ( 3 The
Te e S Tne Bl Gobr SRaPsT e o b TR e ound of ol m
1% S RIBE o S s SRS ot 5%,
\N\ HHN YNHN N~ NzzzrNI \'\ :~), \ 0 ~Nj O-OONN~1 01/ - O
a~N  Hhpigroaryladkyl, heterocyclyl, partially unsaturated heterocyclyl and heterocyclylalkyl, provided

said ring does not contain two adjacent O or two adjacent S atoms;

or R® and R® together with the atoms to which they are attached may be independently

joined to complete a 3 to 10 membered cycloalkyl ring or heterocycloalkyl ring optionally

containing one or more additional heteroatoms selected from the group consisting of O, S, SO,

SO, and NR®, wherein each ring carbon is optionally substituted with one to three groups

independently selected from the group consisting of halogen, C,-Cyg alkyl, C,-Cyg alkenyl, C,-

C alkynyl, C5-Cyq cycloalkyl, C3-Cyg cyéloalkylalkyl, cyano, nitro, trifluoromethyt,

difluoromethoxy, trifluoromethoxy, azido, aryl, OR®, NR°R?, SR®, heteroaryl, arylalkyl,

heteroarylalkyl, heterocyclyl, partially unsaturated heterocycl}.fl and heterocyclylalkyl, provided

said ring does not contain two adjacent O or two adjacent S atoms;

or R" and R® together with the atoms to which they are attached may be independently

joined to complete a 3 to 10 membered cycloalkyl ring or heterocycloalkyl ring optionally

containing one or more additional heteroatoms selected from the group consisting of O, S, SO,

SO, and NR®, wherein each ring carbon is optionally substituted with one to three groups

independently selected from the group consisting of halogen, C1-Cyg alkyl, C2-Cyo alkeny}, Cz-

Cyo alkynyl, C3-Cyg cycloalkyl, C3-Cyp cycloalkylalkyl, cyano, nitro, trifluoromethyl,

difluoromethoxy, trifluoromethoxy, azido, aryl, OR®, NR°R?, SR®, heteroaryl, arylalkyl,
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heteroarylalkyl, heterocyclyl, partially unsaturated heterocyclyl and heterocyclylalkyl; provided
said ring does not contain two adjacent O or two adjacent S atoms;

or R®and R’ together with the atoms to which they are attached may be independently
joined to complete a 3 to 10 membered cycloalkyl ring or heterocycloalkyl ring optionally
containing one or more additional heteroatoms selected from the group consisting of O, S, SO,
SO, and NR®, wherein each ring carbon may be optionally substituted with one ‘;0 three groups
independently selected from the group consisting of halogen, C;-Cyq alkyl, C»-C,q alkenyl, Co-
C1o alkynyl, C3-Cyp cycioalkyl, C3-Cyg cycloalkylalkyl, cyano, nitro, trifluvoromethyl,
difluoromethoxy, trifluoromethoxy, azido, aryl, ORS, NRR®, SR6, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, partially unsaturated heterocyclyl and heterocyclylalkyl, provided

said ring does not contain two adjacent O or two adjacent S atoms.

2. The compound of Claim 1, wherein R%isH, R}isH, and Z is bonded to the
carbon at the 6 position of the bicyclic ring.

3 ., The compound of Claim 107, wherein R! is a substituted monocyclic aryl moiety.

L. The compound of Claim 108, wherein R®is H.

& . The compound of claim 109, wherein the compound of Formula L is selected from
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, . The compound of claim 108, wherein R® is C;-Cyo alkyl.

T

4-(3-ﬂuorobenzyloxy)-phenyl]-NG-@,5-dihydro-oxazol-Z-yl)-N6-methquuinazoline~4,6-

diamine.

g.
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A compound selected from the structures:

The compound of claim 111, wherein the compound of Formula I is N*-[3-chloro-
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pharmaceutically acceptable salts thereof. 1 .

having the structure: 89 C1 S HNH
Claim 113 having the structure:
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The conpound of Claim 113
The conpound of



ci O HNN S
t he structure:

j

1= HO ~O~i J N11- The conpound of Caim 113 having
S /I N HN\VH NN~~IN O1 / NJ 2. The conpound of

Claim 113 having the structure: ci s HNH NYNIN ~ON 3. The
conpound of Claim 113 having the structure: SD HN\ H NNNN ON-~ . A
met hod of treating cancer-of the head and neck, |ung, breast, colon or
stomach in a manmmal conprising admnistering a therapeutically effective
anount of the conpound defined in CCaiml to the manmal. 91 1 g. A

phar maceuti cal conposition rr%r\ljl\l"?g a conpound of For?ﬂ/l aOI S defined in
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and pharmaceutically acceptable salts thereof.

9.

The compound of Claim 113 having the structure:
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Claim1, or a pharnmaceutically acceptable salt thereof, and a
pharmaceutically acceptable diluent or carrier. 6 , A nethod of treating
cancer-of the head and neck, lung, breast, colon or stomach in a mamal
conprising adm nistering a therapeutically effective anount of the conpound
defined in Caim1113 to the manmmal . A pharnmaceuti cal conposition conprising
a conpound as defined in Claim113, or a pharnaceutically acceptable salt

t hereof, and a pharnaceutically acceptable diluent or carrier. 92
cl

T
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1 © .  The compound of Claim 113 having the structure:
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V2. The compound of Claim 113 having the structure:
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\4 . A method of treating cancer-of the head and neck, lung, breast, colon or stomach

in a mammal comprising administering a therapeutically effective amount of the compound

defined in Claim 1 to the mammal.
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5. A pharmaceutical composition comprising a compound of Formula I as defined in
Claim 1, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable diluent
or carrier,

| ©. A method of treating cancer-of the head and neck, lung, breast, colon or stomach
in a mammal comprising administering a therapeutically effective amount of the compound
defined in Claim 113 to the mammal.

Y. A pharmaceutical composition comprising a compound as defined in Claim 113,
or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable diluent or

carrier.
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