4 - PYRI DI NONE COMPOUNDS AND THEI R USE FOR CANCER
DESCRI PTI ON [ 0001] The present invention generally
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to methods of using such conpounds in the treatnent of

I 36833 MEK L% SN oA R RISV Al G 2ecing
or pharnaceutically acc:@m)qqg@t@gst her eof . [0002]

Met, also referred to as hepatocyte growh factor
receptor (HGFR), i s expressed predom nantly in
epithelial cel '(? buk as_al l{Jeen i gl)nt ified in
endot hel i al cel IRSO,SSII;LJELI S5t %r’?‘gtE%quIeltCAnoN%I | s and

MpeON1 ] NeUTER Sppl PHeSLARI@SS ity Ghddrepal. €Y 5@ 19w 1.S.
factor and activation of Mt has been associated with

t Reovarigeal Patat ppRlifatien Nono I /AZA29 et oroFebiigry &y 298, entitled

o SOUUEXRRE B A Tpca bl B TR B el B PR Bl which

200int61P4ARL3IDbyALfetk e hegasforan payokésc het erocycl e

conpounds that inhibit the protein t\}/r osi ne ki nase

activi ty of grovvth %ﬂm&&éé‘élm&!&%s Met, thus
I'?IEF nv@ﬁtuﬁ%late@%% o ﬁﬂﬁﬁ)fﬁéﬁi%ﬁﬂu&& devices.

appr eC| at

ere remai ns a need for anti-cancer
c {)Oﬁﬂéﬂt nd sDtlﬂmaag searieondsetou vafen prdcessatg, figativet ofabt seratcenkductor

ncer and_advanta usI activit gai nst. .ot her
C ARGE o ARy b BB R e S e bR T e S Pidhgsses. In
C RO R)@ests@@a pﬁi@&;ré&?sft tIVR)t MaREA 5 Ap L RBEEK ﬁled@ﬂ&nﬂﬁ%en is
upon t activation and al so has act ivity agai nst
c arpwses takighs fFUEGRRYI avistidlet dhe retish is gamaralhaglassaplgts that is

d d f th f f

vl ¥ o PR e agat R D R A i B seaing
Ithrbﬁgmwr@{ﬁesl ble to provide corrpounds with different
phar macol ogl cal profiles as conpared with

c [0004ht | yhieiitesang fhreughcBe retisiep Bigrteit egrtaaty dgspigcendithe
r
P REGRRREC P A ok (BerdlcBitdrhdckition of the photoresit
t eaitelal yuchahatesdelblaperans ugrgowtr Aig@tioh of the pBRlokfsist material. In the
DESCRI PTI.ON OF THE DRAW NGS [ 0005] The invention is
i CRGX pasidye B]&OtPréﬁlét@htE{éalﬁdh? REPOTBE g Weng e sthiaAg én the
d@z?‘s%rdf lﬂ@ga ﬂmo[r&%@ﬁv]atéﬁag‘ the u%E%?tﬁ Fkgwnléqperremoved
activiti Exanpl e 1 and gal nst GIL- 16
g é"htneafterc&neovaﬁ@na etcberb@grambse theGDOFlyiRg mateﬁ‘lai; fromsthe areas that

antit rmr acti vi e 1 dosed .ora
oA i P Rher oeeA by e o st TRl e ey aTR8 e gesired
( P89 in R wardiPk, and 25 npk agai nst U37 gli obl ast oma
xenografts. [0008] FIG 3 shows the pHsolubility
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I( ?\I/Eel\gl'(l:rl [ 009 10192@@5 v%er elaﬁ be%qg)\g/}'l(ﬂg oft € smaflfl:nfl feature The

or Ssa
@%m(rﬁ@)y(lﬁ)ﬂtrazlarg@ lscal ke dohicd @)r&ntsXULSIHs @rcrlﬁilzkl)ﬂarameter for
gtlonally substituted with one or nore of

ghgerforpgncsslevisad/ Bre CRrpiormity ¥ the Ryte ele@gr@qk‘o sonaxpmple,
|
o ttlgﬁtf( g{e’ti)%%fchg g%ﬁ?i g ﬁi‘?ﬁ%&gﬁ% dndl tr? %\f&%l%@dof%é %ev%%@ As the

RaesigiBruland R4SIatéudeddip m’i@hﬁlésls y)f Hle&ﬂgémf thd: Kyds.(Line Width
[ 0010] Al sq. descri bed are pharnaceuti cal ositions

corpeinsrHd-WR) pehatar Siereorsisied béffPhF!Eﬂhﬁltﬂg pbegfpmey worse.
P FmE TRER é ﬁféhéu)fe éﬁ}?&@%ﬁ@&ﬁ tﬁ@é&ge%@%rlﬁggr’ feﬁﬂfe i€ when Vlewed
pharmaceutically acceptable carrier or [uent. [0011]
Fiotrhiée toledovn. bElek idsaldeatetelad af edget thets f stgngia hike r ruler”.
conprising admnistering to a mmal in need thereof

at | east one conpound of For a (l) or a
pharmaceutically acceptable salt thereof. DETAILED
DESCRI PTI ON[ 0012] Listed bel ow are definitions of
various terns used to describe the present invention.
These definitions apply to the terns as they are used
throughout the speC|f| cat| on (unI ess they are
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substituted al kyl. [0019] Exenplary nonocyclic
het erocycl es, heterocyclics, or heterocycl os incl ude,
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azetidinyl pyrrolidinyl pyrrolyl pyrazolyl
ra20|

o ta n
L R TR e ol RS udiapmgar jaseed.
g{gﬁa qahad Gi. et WidzOhiyh LV\t’ﬂaj a6 Ig@rz&mw VerS/ hha&ahbidivByduse the CD
iazolyl; isothrazolidinyl; furyl;
t eteaahrybl alofg thellinet fﬂaeng/ Woulskady G20l Bdsitiopitp@psitiomyendering

R AT Nt S SR

hexahydr odi azepi nyl ; SémpiARIOIADNYINVERYIONAY ;
p ra2|nyl %m|n1d|nyl pyri dazi nyl; tr|a2|nl

(?Q%M y1 To achiqvg the {pregoing. p Ay paffgyning WWH?JPY%W etch

am)r p&? eL %{r mnséﬂm &%9151@ E&%l:g'k gg( (8_) erl rtllg@(mg%mc mask layer,

t @drirdiny a Bl(hf:ori cdntﬁiilnmgﬁh:lmkelmydr o&&&ﬁ@brgﬁxﬁn@isaﬂa{yeb | fopaing @
hetero%ycles heterocyclics, or heterocycl os .include,
bgtterped mask lnyeriqveythe élllcp% ICO]ét'Xl]élilﬁfﬂ @aslq lﬁﬂfa'l ?Fhlng the silicon-

' i

bé%tglggl rhasktlgﬁ g@%&% %bgttf;/lg;@d"%lg%z gitéﬁ(%%t% )ﬁ a polymer over the
q ﬂtcherbi;lhcbmwmtalqmg madsk dapler, depo iy d slhcmqmntmoimgrf;lm over the
i SO U|noI|n m dazol enzopyranyl; .

| RO e eSOyt ot B a s g A e polymer
C QAR 'tﬂyélllc&?%ﬁzﬁﬁfné i, et‘éhﬂﬂ@ Qhd &ghmc %H/'ef‘ QXA kicAMg the
|ndazonI pyrrol opyridyl; furopyridinyl, such as, for
e%ﬁﬁgﬂ@ShVQWO[Z 3- c]pyr|d|nyl furof 3, 2- b]pyrldlnyl]

rof id hydr obenzodi 0x
Y oo Bie b Eabb Ll shy i P GRACAS SIS it escribed in more
didbitd belomdi@l tid detﬁiﬂdﬂﬂdﬂz@@ﬁiﬁoﬂ@f ith¥ihvention and in conjunction with the

dlhydrqu|nazoI|nyI such as, for exanpl e,
3folloyying §ewes- oxoqui nazol i nyl ; triazinyl azepinyl; and

tetrahydrOQUIn0|Iﬁg#F[th%ihDEQﬁyﬂgggﬁ%wnKE
t herapeutically gqualify the

ape0os] of Tlegabseagminentiontis dhuswhdell baohiyexf exihpleganal noﬂ)by way of
i mpr.ovenent in di sorder severlty and the fre of
i HENEEAR D JrehisurveftthepicoBardph dgydngs a9 in i eflfhke reference
“ﬁh&@mﬁM@&Qhﬂ&nﬁﬂygkﬁﬁnébHEu?ﬁﬁﬁﬁtS typically
associated wth alternative therapies. For exanple,
e{009091 i veFlantliicafowrchageht prazesd thaignahee swgdvun wabinbodignent of
of thelggtlent inhibit the rapidly proliferating cel
Bociated with the neoplasm or effect a
r ﬁﬂn@?sm Pt 2beard eaRhAGEcrdsQ9bndin@d ¢ PieWR @8 a Ofack
Formula (1) formsalts which are also within the scope
obrachissd peppeting man aqrakodiment ofdkd lﬂ(vsf)tlbnas en‘pl oyed
h es_aci di Qr pasic Its forne
S s CHRaTE A IR o PERGS R e TR,
wmm 28 commppynga edhehrakiowleay ¢fl 9 plagnd @loﬁéssb%tdha@b&&ﬁat(?may be
noi ety, such as but not Iimted to a pyridinyl group,
alerddh PRstiging thoinaeficguch as but not I|n1ted to a
d 0g
L R S T
ﬂaplte(nshtmm ccum@dilehﬁredllm emE’h(athselﬁ theciatdent avempinabl e

non-toxi c, physiologically acceptable) s
i@lail of arlCed.s &FlpHough ObaRhe e vlasy ?@@ea's%tjftﬁ? invention.

e{(ﬂ)lﬁ] i N #eok Qi 0ReQch@Hfdd dr6&L ée@ﬂibn%i %Rﬁtog'%&% Mst&%
enpl oyed during preparations. Salts of the conpounds

oprdeessadi herofding mathe lsebbdmmmt of FI§y. 6exanpl e, by reacti ng
a compound of Formula (I) with, an amount of acid or
base, such as an equival ent amount, in a medi um such
as one in which the salt precipitates or in an aqueous
medi um fol |l onwed by | yophilization. [0023] The phrase
"“pharnaceutically acceptable salt(s)" as used herein,
unl ess otherw se indicated, includes salts containing
phar macol ogi cal | y acceptabl e ani ons orcati ons, such as

.




i ncl udi ng humans, cows, horses, dogs, and cats; and
preferably, humans. [0032] In one enbodi nent,

w@orepoTas of Formula (1):or salts thereof arePCT/US2009/031713

10

15

20

25

30

provided, wherein: Gis H -CHX-OP(=0)(0H 2, or
- CHX- 0C( =0) Z; [ I 0 [ onal I subst | t u
With one of2EABHERSESERIPTION (LI by REFER R0 S

Zio0R 6! kythe ;ﬁy&hpﬁlv&ydon \%ﬂWﬂow Y d&@ﬁ&’(&ﬁ)ﬁ%laﬂ with reference to a
optiohally substituted with one or nore of al kyl, OH,

h&vo g@iﬁerretdyfam@dlraﬁm thereoNRaRMstratpdiinRhe aRPmMpRByingdaavRags. In

o eoflap ﬁllgntgfecﬁtgoltig)gr%ugﬂ%/aus %PCEE]¥|S}U g fuie)s-lst éortg ) 8{(%er to provide a

tﬂﬁﬁ@igh,unldérsﬂlﬁl@iﬁl A ghanhiededt mventich. He wilhBe gpaRdNbweker, to one
thi s enbodi nent has the structure represented by

Fekifed & the pyt: thpothg presq dneaHpd 018y béfpr%p%wah(eqtlsymﬁ@y all of

0 s
o dleShPirl S0ty BOSE AR SOEH RliplY ploRfs R Hhor sructures
" ovgou beerodesEidbadLih @ealllin dréeneb rict aMpeesdridyf odsotimuhapresent
(1) wherein Gis H' refer to the conmpound of Fornula
( FI}VFHWP the keto form the enol form or any mxture
Cf’(ﬂﬁ'ﬂ si ngy, fa@ﬁltz!ﬁghﬁdé?ﬁgn&l PQGOE i @fl@@ chhi Q@@%ro'c@ss that may be
anot her enbodi nent he conpound of Fornmul a
puspdi idad eabodinsak bf thExmqnhem Ah osganicsmadk lape rmmmﬁonded over

© eporgaea AT b [ dtoRer Bt B8 ek o Gay B formed over the
[ Q%ﬁie 1hyer Qﬁ@p moﬁidﬁﬁﬁtter&QMHmﬁr ﬁ{ay%@rfﬁi‘ﬁllél‘i dvle} tHfsilicon-
I'ts thereof are provided, wherein:

Mal@(gﬂ@%(wer psten 10QHRIGR A D) Zeroxs- $®t19i|l£@ Wlea\[ @fyan etch layer

nal Iy subs with one or
hgf)%g d¥)v dbSu tbgtﬁ%? 252 aﬁﬁf%anc 121a5>;ks g?reZI% fo%?/%q st khyel etch
anayker 2@1 ahﬂtceﬁ%mh@ngamtaﬂ@méﬂ MN2gukedd dvet @ odsdric @Ak layer
or nore of alkyl, OH hal ogen, cyano, and/or -NR3R4;
aR40.Rnd apattengd mapklamar Ak4efomerbpie desrriegnisimasklager 212, thereby
ly, Xis Hor nethyl. The conpounds or
(F}Hm% Egt?lfélg &gf yt hi s enbodi nent gre usef ul n’gs
p[(!IHISHJgS THe dubetrat® 2@DLIAY beﬁnfl‘mﬁcimi gubirhty sudbpam silicon wafer.
adm ni ratlggn to a manmmal, conpounds of this

eFFBB aichdnier 4 prabracisiesiamaeriab sigh HYQ: ¥k SION, which
gq&fm a HAREHSR fﬁp&@uﬁg of § RBYRIRr %]atérﬁl glhéhoas@f Although not
bolic or chem cal ocesses to yleld the conpoun

oﬂhﬁt:ratmi,l a 1hbigpnic[nRBB $E]yer magrbe f@mmddnvmsﬁnb etdhhleyer 204 as

ABRAEA Pl € T Pebils R B dey ReSipicppard mas

Oma%h k¥th 2P4rhOPRbUYcafidRS tTh bh'é chnyil¢, hh@&%aﬂlf: iRk ayRf may be
OH, hal’ogen, cyanho, and/or -NRIR2; and Rl and R2 are

mé@fé@ﬁd@mnptxowaﬂwmor al kyl . The conpounds of this

ng gﬁ:’]@}}eh Yceont %%ta?ﬁl{rlg (r:nfauk Faa/gf lF rglfr[r\gée Eﬁlé{ SITP;}% ?n g%%sg ﬁ%?OG)

OknatdHas tuchuils ad(net’vh)éihcom&ﬁiewf st G(Brﬁ&lhbng pSlyrserk] I@one example, the
met hyl, and nost preferably X is H The conpounds of

FoNigRI-SOTtRININg (REk lbﬁéef 8.1%@@8&@& 2% A A Haeatariak afhesilicon-
a%&rﬁgfnﬁg s‘fﬂh%e? ’21 ee?fs%'mlvg n gltltli] %f@cﬁ% Satin (ARC) layer (not
bi s- et no amne, tl‘l amne, glstrlsamne ?
Ns]limt/ﬂ))fbmﬁb@mc g siliconalohginidgmaxiahkpee? 18t Typaatipaund

of Fo I11) is the ¢ nd of Fornula
L%ﬁr aséy PEBY PR A" R8T %RE&?YCY Pt SRRl élqi’P%‘OWanleFéleCthe
c QgﬂﬁggﬁA@C)Fﬂw b ﬂl&édtﬂléﬁntirgﬁédﬁqg COQHI% ®ARPhyer are provided
et hanol am ne, bi s-ethanol a trisam ne,
anoddyitlxt pateeneidmeask alThese ijfes Ummpmmmmlmﬁnrﬁo rafigkcaor(s| dulrl)lg
or salts thereof of this enbodj ment are useful as
prodrugs of the conpound of Fotnmula (11). [0040] In
one enbodi nent, the conpounds of Fornmula (1) or salts
thereof, are provided wherein: Gis -CHX-OC(=0 Z; X is
H or alkyl optionally substituted with one or nore of
OH, hal ogen, cyano, and/or -NR1R2; Z is alkyl,
cycloalkyl aryl or heterocyclo optlonally
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(1992)). In addition, HGF plays a critical role in
ti ssue regeneration, wound healing, and nornal

W@ emppmIse processes, all of which are dependePCT/o82009/031713
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both cell notility and proliferation. [0044] HG-
|n|t|ate t hese ySi i.cal processes throu

L Prih g e e S Ry M REES SEtine pRES el Sanding
PRAVE! Maf WsOR iNGrKitDARS & %ﬁl%%l@il,“s@dfﬂloFﬂl%nbf fﬁe%ttirnads Rlask

pr ot ooncogene (Park et al Proc Acad
84ide87ds, 6888 formadipn ohfiteeBott thar mse of Gk patt@oeemosk layer.

Zﬁ‘ﬁsfgeﬁ%ra TP AREMIRRE e Lo TRh ety fRROeflbg kot g $2GeR sk

e S aildbole Bihehdévideamg@ri®X (¢.acsi0Ry tete ¢lesaithrough the patterned
transnenbrane se?nent and a cytoplasm c tyrosine

k ek e B A& PAR [ayeis dnayrhspyarrierbased o @&gw -based, and are usually
SRR AR5 0 LR BNERRSBIERULALE For cxmor
Shg naalrgarnanBARﬂ lagér raasbactespasd deditanigeh Ilnmde (TiN) as well as

transphosphoryl ati on of key cytoplasm c tyrosine
ré%?ﬂ%8§WF%§%é%§n®Ie for recruiting nultiple effector

ﬂ ns £ EH&&ﬁe@ﬁlaéﬂ 21 4%&99@ Rftmed %Véf’cﬁg sife&? cén?tglggl)g)mask

ese i ncl he p85 subunit of the Pl 3-ki nase,
plha(ysphtﬂ i hrageabGy t]@caaaltermﬂ mdsk 21®n$ofqepimtomﬁstkﬁﬂ9ﬂdl5 Fer

Gr b2 and, She ada roteins, the prote
p%%ﬂ S BB b S RO e BR. A sp B Eelt may be
PRCEEH AsrotdigingRh@hbdownst ream docki ng nol ecul e t hat
becones tyrosi ne phosphorylated in response to |igand
ot¥23hncyFIGséhne pérematic giew ofja proegssinBicomber 400 that may be used

i%’gﬂ’li‘llg%od? élg(g)%%o %@S@E?{ﬁéjceel%%ln%f am%j:r 4@?1’1’1%186? cor%tsnement
15@pd 805 ad aBPer(BRBBY9 40Aatlbvatdledtroat 408 rhegassb@aaulm Gind an
nol ecul es has been reported in HG stinmulated cells,

meshausctuEm $2(Rakhe SaRPOWFH 4 K@ eommTRTS shimpkdgposition gagsource 412

a4 STy e ETE 950 Sabl Gty STt b onflees

akouyrc&nnolgena etdld ph5BArBE89 a0 @0 ppingldie somkce 421 td’ﬂhbyv

hese si gnal i ng nol ecul es has een wel |l estaplished
i ﬁt%@g} StBPHPEffaé‘ﬁé%Peé RTOCEGH &) bavesriormed it thesame glprplpra Vithin

I
PRLERAS SRR RS0 FRhenkFuipBERTRS
| dbmtrcvda H18. iThedodert diedtiode 40& incerpomtesd astable substrate chucking

opoietic cells and to eur ons on
oFERh et FoTh Sr R0 G BhPHBE RS Gingiine
t Bgbsaageln2aNte PERWT @SP4 ik dpdratidMRehippet eMbkdRr MAtdisposed
tumor types as well as in the Bronntlon of netastatic

disegdiately mmsm thepdlerrdectioda k &gTMetlpHeo eleatiederdMakpwer
b e RNy SHPRR! tne@f' inb0E dr9e”t4b£ 82 Bl Klnase, dO'IHme 440.
m ssense mfﬁl ons I sposes In \)p C?UH?I

papk id apyliécdahe Eaifimed 9ma§1a (VBBG)e lgn@he igamiu@@eeat 1I0ualnar1s exhausted
car ci nomas (FKID (Lubensky et al., . Pat hol ogy,

149m5thy conlened pigg)a volwne Hirewphrtbe ﬁ%nfarem%t nﬁw& aind gn exhaust
o B o RO gl UZL B REERIec 42 RGN nccted o the
C appdrrtacapdd i shmédond &H souneghd@as electoind]y a@mhectedt toathe lower
netas S r|sten en_et al., Cancer Res.

GSleots 5&%2{@@1@% 11§ 432 %Jtrrogp the(ﬁnpg 5%rﬂglt rings 402, the upper
1%166@&?6 A2530d & Q(Q)Jer%'ﬂéin@ﬂé 203 O &th R first RIFisBurcEa3NE §Ad the
Res., 1:147-154 (1995)). In addition, further evidence

s sep:pod Rbwgutdeel4B ohay winprise a BtMHR aud(nc2? MEgz pasadowre and a 2
t he overexpressi on of HGF and t receptor in various
tunors including thyroid, ovarian and pancreatic
carcinomas. It has al so been denonstrated to be

anplified in liver netastases of colorectal carcinonas
(Rong et al., Cancer Res., 55:1963-1970 (1995); Rong

et al., Cancer Res., 53:5355-5360 (1993); Kenworthy et
al., Br. J. Cancer, 66:243-247 (1992) andScarplno et

-~ o+ 1 A NI\ N e e p— A NN\ ——p— B



enbodi nent can be used to treat a variety of cancers,
i ncluding, but not limted to, bladder cancer, breast

W@ 2000099760l or ect al cancer, gastric cancer, heRdI/H82909/031713
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neck cancer, ki dney cancer, Iiver cancer, |lung cancer,

omlésgw‘%ﬁ{]?ﬁ%iredl) n%% ?:gn%g]la dﬂﬁ({cuﬁg %%epro’wep to tshe e‘iectrode
r Bﬁk}%@ﬂ}é@s 3h aRMase M RREQSA CAPBratiBRS BAMrequency Capacitive
nmesot hel i oma, and

gI(IDBGD &sﬁmﬁ@ﬁm kot Bm@rcnﬂé:ﬁmramrgf M af igementthCalifofnia, which

|serrb I ment susdt t e an
iy EaReb et e £t O el B0hFls 27 4. BRE2 M
Ppetver @blrdes nfake up e RLod SR B pbWeRburdetABLbnhéttedN® the lower
enbodi nent, a nmethod is provided for treating cancer

c Slepirods; agd %waw&@ﬁn@g1&350@4?%%9&%6@%@@%@{%@ power
|
oL RIS PY BChie, L 03 RO R B NPy

Foonrexedpd ehe RIheounedstidd, MeMuus;ﬁﬂlpt 42 Cadind t‘hle%fae souace 410.
t her ?:E:eutl cally effective anobunt of one or

pr A58 Sysfern W@ugbl?ﬁ)lbs&ﬁ hep thedaysyity b% pqcile(bgoél 1s a dielectric layer,
p@@&h%%ﬁ%h%@lde%r%%ﬁ@%ﬁf&ht% gAkts of said prodrugs.

ter admnistration to the  manmual, the one or nore
p[QﬁZrZEJgs K5, 156\ aeinfidilhdtra aléomputea systdn) 13@@evhgah is suitable for

cheni cal .conversion_ in vivo b t abol.ic or chem cal
Rl eRu DTN 3t sl B DR G i el o erfion. FIG.
tBNsﬁQ%@'bh@?&Js%l@f)ﬁﬁ@al MR Eonut@n§sten. M @urse, the

prodrugs reters to the anmount(s) of adm ni st er ed '
pp@@ipu,tg( sypteneeds diafeompmmlilsdie:ahfwm rangeg ﬁr@alanyntegrated circuit, a

f.ective upnt_af th of F

U B ERER g GRS RE Gny Bf CHLR bt
rr@ohqﬂt@fs sttahaw(mhmdjd@@mnonmf 302 edeprII 18042 housing 1306, a
t her apeutl cally effective anmount of one lJc()r odru i's

adikniriye d PRy aj kﬁyt)%d Aetthand amause 43 Etdigk ddHt is 2 computer-

in
LN e
of0023ky| ML 6Brishh yxswhls bf 4 bloeld disighdm éoreoniputed Eﬁt@ﬁ 1300.
C%qagl?f{d&gggstgp us ?%2. a)g g{vglrds éﬁq%@%&q%gggﬁi; Iylg’rocessor(s) 1322 (also
S t r I
C%\%ﬁ%&& égnag;égfé&%l %rc%%?su?é uIm%R% ebud 4ty %:cou i tor&ﬁg?%e&wces
mntnloyy B2dndviemoy] I3gH 1ndPa®B emubhyacce(s sigerihry (RAM) and

O%ﬁe‘?ﬂiyo@m bRy 1S SRy Rrow et v BBV Sethgn tansfer data

S UR$ tristridtRfAs %hﬁ&lkectlaﬂﬂlymstﬁe orefauaimis bty %ﬁ@ﬁlhﬂo -transfer
The met hod of this enbodi nent can be used to eat a

vdpta@ng instruetigns ép 8 bi-diedtiegilngannsut Badtof|thase tyngs pbmemories may
blinacgj dd%r n§ eSle oﬁ ggl"i’lﬂlgtgln fafabi¢ Pnle [& eécarlg)eﬁ%nfow A flxed disk
gastric cancer, neck” cancer, ney cancer

| 1926 1s<‘e@2bQ§b[1FIeH BRYir€aRdaslly todVRl i1322;Gem@eides additional data storage
pancr eas/ bl adder cancer, prostate cancer, thyroid
c&#RA6Hy aps ey Slap dstede ap 8 desnspoRiteoiedable media described below.

[ 0
o S Rk e Rr R AR PRI L A B3R apg i pvpieatly o
t bé¢conéarpethragenhedismyset as @ hiardeditk)l thaitgs glaweethan paacryastorage.
neck_cancer S ncer, or bI
pltew%lr%?kﬂpyre%aﬂf@ %&fﬁﬁrn? rénaéw%ﬁtawe 5lzﬁ° Rl 326 may, in
bﬂﬁ@ ase® HRBhORHohRd R QA SRS fzfsﬁfon o& §ftal Qleﬁf?)%;ﬁlr memory
co rising ad’mmstenngtoarrarrrra i n need thereof
the conpound of Forrmula (llia) or a pharmaceutically
acceptabl e salt thereof. The conmpound of Formula
(I'lta) is aprodrug of the co und of Forrmula (I1). In
the present nmethod, a therapeutically acceptable
anount of the conpound of Fornmula (llia) or a
pharmaceutically acceptable salt thereof may be
adm ni stered. A therapeutically effective anount of
the conpound of Forrrula (Illa) refers to the anount of

Y | o o



vivo by netabolic or chem cal processes to yield the
conpound of Formula (11). A therapeutically effective

W@ ewone976fd one or nore prodrugs refers to the BODUMLHY31713
of adm ni stered prodrug(s) needed to provide a

th utic ective a ound of
FOHh PR pYaPla it 3 B e BiE Moy Ob Ak 5 R FUgPREr-eadable
admdan &k&ird velbv therapeutically effect anmount in the
nmet hod of this enbodi nent. Suitable prodrugs include

c M24lindsCRI 1837 mle qompleilrio wivaety Gf input/QHEUIGRyEe). (SO as

S dBBl PSPt 33 L0 shore e B R d3 8, egparsl an
5 anfugbuphRIRe mndbZarySofalikyd dishgd, @abiklls, B1idd, kefoards,

heterocyclo optionally substituted with one or nore of
arrnwoP @as. thadhotpapitive disalays. Arasdicer qyrB raders yyagretic Rp paper

ag]pe gibgﬂ’ta%&?s s@ﬂﬁ@%@g%gt# rﬁv@ﬂg{g%%%n% bg)mctrlcs readers, or

Clot}ﬁiai)ﬂ{yﬂtcrs NOPE 1322 betiatilly mdy, benmiplel to efidildr,computer or
substituted nethyl, or substituted eth and npst

pielgcomapynjcatiqng petiygrkhysing W@OH%WF%@C%ﬂ¥4q1 i VitB 33503 Reverk
10 € ﬁne@a%eur‘e &R ni J15Rd (i HRIEERY }hl%ﬁt rE@NGEhRrmh A& HInNde

but not limted to, bladder cancer, breast cancer,
C obtowoelc toa Imiglarogput ugafmmorn to ahecrmtwoﬂkea dheadvahrsged Iperformlng the

cer, kid cer er cance cancer
oIt e faNER G JerEimTe: Hithed cRRUERISGT e ipwent
c ﬂﬁféﬁﬁdn fnRy E%cﬂt&%@fﬁ orPEPBASAY 6P MRy execute over a network such as
r habdonmyosar cona, ? br osar comma,
giedbfeast omemyjestion c\yﬁlcﬁmelotm@PHrﬁbmharand portlon of the processing.

eli Prefera
15 CRRRST e RuiGRch § s b TS B8 o Bt Shher efatsde
CafiGfiiter §8SLE pfodaaR&aih a @mRl@ddadabieameduom thiefaeé adrhputer
the manmal 1s a human. [0057] In one enbodi nent, a
mEedediieien f PITQEBINE JRTIPY G TIHC I BIREERentqsl eperations The media
I

WA Sl e R e BB RBETAE e iRRR AL BEhULATI UM purposes
appthefpresaht iaventian, @cthewahete bethenmmm/elclanmdémr avd@able to those

grnulatron conprising adm nistering to the patient a
Cc

B g AR theompuier spitvaly . Exagiplerricamputcsreaslable media
a%ﬁﬁfcaﬂhearcsﬁdtthrﬁl%rt@%a nkfie n%ﬂ@éﬁléﬂ ds Haflrd':a‘i)é’kgufll(ﬂ)p disks, and
(I'lTa) is a prodrug of %e compound of Fornula ( F). A
t eigageuhpac aptiyal efddectuch es élﬂﬁa&ﬁ)ﬂ\/lxﬁndtﬂoéogr@m@dﬂdce@f magneto-
Formula (11 fers o t he unt
= HRT et P 5 USkreng BMEH Bt aichs that are specially

t bex foGedrk ¥n®E{R et pregranmient, sakh h%pqa@mun@cﬁt integrated
Formula (I1) in vivo. Pre erably, a therapeuti cal

25 ef?freutsm I@ﬁoprngrammahielqgmmd (HﬁD@dndﬁW(amﬂr%M&evwes
Qharﬁagf utd C é{)dat(l:rﬁc ch 2r$2|1 Iscgclotéilcf%srﬁgﬁ rerg]f%rold%cg:r(]i & compiler,
Uaﬁkﬁfﬂe@ cblﬁteﬁnﬁngauglaerruetey c@fe thaneeetecuied ®yludionputd? ut:m? @h

limted to, bl adder cancer, breast cancer, colorecta
¢ HHepreterg dompueer daarable magdinmay also e cRMpPAISE e9de tkangmasied by a

c P C
o e o 2R e 11 230RP e o RPIAR RN B nence of
30 camnaectios slhze asatxeourable b alpdereyasar cong,
fibrosarcoma, gli tmmyasroctmms

%‘f&}ﬁl Relflingaiask r?elﬂ% Tacheprtsar mk laypremppbhsiniged (step

this), efméjg'lfﬁ?s‘&tate'dsm E$Eh B On iHEdle sltrld@tgrré%%@@l?cr atBRRE nM 214

neck cancer, gastric cancer, or bl adder cancer

PaEfletrembllnctcmeaeo bemade thimea, Futher. wrd6 384 fehturesr Haonj igb are

cancer, a conbination of chenp éherapeutic agents

and/ or other treatnents (e.g., radiation therapy) is

of ten advant ageous. The second (or third) agent may

have the sane or different nechani smof action than

the primary therapeutic agent. It may be especially

useful to enploy cytotoxic drug conbi nati ons wherein

the two or nore drugs berng adnrnrstered act in

11" a - o s o 11" a I o " I B 1

20



correspondi ng racemate with a suitable optically
active acid or base, as appropriate. [0065] Also

wepdpaed within this invention is a class of PCT/US2009/031713
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phar maceut i cal conp03|t| ons conprising the conpound of

For or .a ceutic C tapl e sglt. and

R F R ket it A e e e TR
n@@mﬁ% & yrm:gﬁyéeucaahésyra 68RbRAD! £n EBMIHIEFRiRNYL QF

di Iuelnt s{gqg%d/or adj uvant s c ?) | ectivel I;/ ref ﬁerrec‘]ﬁ mming

h&reenaskdsyer ¢aay Oebasedrﬂvheﬁomiss yrimamebcess widle s iprasshire of fh@QmTorr

AN R PR Ay e GO o BT sl o P by b

t pE027pr M THe RatRhRarEGEN bicEéd in€OMp @ﬁicbmentadﬁpg @8sk [yer (step
such a route, and in a dose effective for th

t A &bk threoryeh ithet pasgegd masks v hnss shrien BdGe 8@pd‘sﬂ ¢jagide of a recipe
t V
d(?ﬁ e%h%?éy kil &!:5}1 g(ﬂftélﬁﬂl&%k 1%3%5 s%él?géo % r§(e)r¢t? gﬁvides a pressure of
| A0ITBirn GO0 n\tattau&smdhaédl ¥t a ﬁrdft{m:ﬁ&/}emﬁz 100 sccm of CF, are
i nt rg(qurl toneal | y, subcutaneously, intranuscularly
i ffPY4€%rnal Iy and i nfusion techniques, in dosage unit
f ati | I
e 1 S PR o B E I AL 0SB PORERHLRR! er (step
ex di@)plAaa 111ukteatq:1hmrﬁrg,cmLtth@1ad>lymar 21 &deposiyion onteanay be adjusted such

m_xt yr e. of or |actose an jcrocrystalli

cti Hiededire TRl i lo bRl REhElE A ner 1%, I an
CANRANSR dntdeheRSthd pbl&*ﬁ{dr 028 hidg AYEBY depBsifhdion the sidewalls of
magnesi um st earate and di si nt egr ating agent such as

C ﬂ@sq@mndmntalmfm elaélalaW¢re212|ﬁnfdtthﬁr patieaiediypaskiliyes @ 14 andnet on the
gﬁs i LRRARE et 7B ATRBE RS WP rp iR Fg Fipotymer

a% ﬁe@b@ﬂﬁ&@lﬁdf the pas&aEdimagelayet 1 4Caspositioh @Rahe top is not
ods of pharmacy to produce nedicinal agents for

aldfichi%Y-ration to patients, including humans and ot her

ar n‘Lceut | Slﬁqﬂrgglon%ggfl i%% b@ﬂ{?alg{V%EﬁlP %{Ja?'lﬁeep élgl%er SPCh 3 dydro-
eﬂammalcaboas (bﬂ{ydﬁicarlﬁ)ap,shdlt&na}sbtsmﬁﬁi’mﬂy depdsited udng Ehse
phar ceuti cal conposition js preferably made in th
SHHHoR (ye¥dye aﬁ%PPSIEaﬁP%%Sﬁ.aH a@f%&? Phagtii e hat allows
ogelE&Fve@'&thaq of [}Qr}ﬁ)@&rﬁé}twu}@ﬁgfgﬁhﬁf%é)& B gu%ocﬁégi@ewalls of the
units are tablets ‘or” capsul es. For “exanpl t hese nay
c eitican-noaingrgoumk layer 2d 2 v well ngn edicemcorfitnimmgafiloy tas further

oABPuPELPYIoF Bl Recacedd FRO TS, e O it Biop Wl fo depost he

d9§l§/nfei9 Bl Sw MHBRIBp&XitiSH BB AR mpeE¥uMaEYs thhflB00? C, which
depéndi ng on the condition of the patient and ot her

f afzghléfr%devm@tdarr@g@éhwm hudgehandg esaﬁé@fé rhmltn drtheinage, the use of
r ﬁl%t NGe nﬁft:r?l e 1&0068# rTlhlentaln a ow erma dlgettjfl?)(r:I 3 tlhat

are adm nretere osage reginen rea a
ding@asengi@ndi tion with the conpounds and/ or

co ositions of this invention depends on a variety of

3l s, FlhePusn mgre Adailgdlowehahet the siep ghdenpsigingdhe polymer

c N AQf C Y,

CE0 9" A R S R S SR Py o
adydled &tar@«:hoprocasmd:ohiyﬂsm@ratpoftyﬂlafdepommuphhse(qnél:ofy(éldand
Thus, the do]iage re aEFsS %vary wi dely, but can be

deplPer Neevald siaping andard methods. A daily
dose of about 0.01 to 1500 ny/ kg body wei ght,
preferably between about 0.5 and about 50 ngy/ kg body
wei ght and nost preferably between about 0.1 to 20
ng/ kg body wei ght, may be appropriate. The daily dose
can be administered in one to Tour doses per day.

[ 0069] For therapeutic purposes, the active conpounds
of this invention are ordinarily conbined with one or
nore adj uvants appropriate to the indicated route of
adm nistration. If admnistered orally, the conpounds
may be adm xed wth Iactose sucrose, starch pomder

o oy o o o o o Y o o



Formula (I), or a pharmaceutically acceptable salt or
prodrug thereof; and optionally an additional agent

W@ 20000996 f rom a ki nase inhibitory agent (snalPCT/US2009/031713
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nol ecul e, pol ypeptide, antibody, etc.), an

TR L B LSRR AR D PO & i s
aBbinPHAhE G 1e 8% oa@op@myw@m&ﬁf ahma@lrrm @hdel QicAtds ML, Ar, Ne, Kr,

compound: and any pharmaceutically acceptable carrier,
adjelpranilony prefshitdy.dhe ddpositinatges ﬁmﬂnpb@mprcsnsa efrriehgss, such as

i d
Mok e b 15 e R R R Dailioh A% b TGoRulisbyatdagst one of
t b bemizingunddlidy Rihararegeiid sriitive, aeneRIRDONS, BALF NeT;,

adj uvant or vehicle. Such conpositions may optlonall%
cbdﬂ?ﬂﬂ se dh éxmplﬁ@f @ palyaier deppsitionibiasgsigpidO4+ hpyetidss a tlow of

' rl‘ﬁd) F’L%'n{]@? L ufd {40 %&lneAr Tlg%?rgsslufmb Q%ﬁ 8"4¥ n?ﬂgerpt The substrate is

| mmaaetp@trmﬁ@eﬁamre af\E(D° C.anhe SecagdéRFSouI&B #“i8 piavades 400 Watts
agent s, antllnflannator§[agents antlfungg% %Sents
at

aﬁt 3 Hegengy of of Mz and (L Walf ata fgareppy ol 2 wing the
Qﬂ?ﬁ%ﬂﬂﬂ%hageotﬂz Gkp 3 ﬂﬁfn?g rb%ﬁl:él Xh@&éi)%@ltu%t? 8s is transformed into
lers, ad JuvanQS an i cl es 't hat “may b& used | n
th@kpharmmbhutme@prEangmu$mnppmﬁ this invention

LTSS Sl P%%'f% L3t PREs Thdnt: PR gaping

d h@dlﬁ%fngﬁrBﬁﬁ tBY 88 RRich 2k &HIISHB at least one of CxF, and NF
d%alpha t ocopher ol polyethyleneg yéﬁf 1000 succi nat e, >

s Mdrapredernblyuthe profrie phrpineagrs ditealcodpsiagse dagiieregasoph as argon

as_Tweens,or othe yoer| c ivery .matrice
S 8F )ﬁ?‘ﬂo& ore rIi)gefer E@hlﬂg é)r%fllﬁ,glﬁ pélé% %ahs,] gﬁ%er co sff,ftéeasts one of
S ubskﬂmlegsacﬁm\kb g apk cﬁisuveg by 3@, Bl QFNH or Nei;d,
pot assi um sor bat e, Partla ceride m xtures of

s 03t eAw eyRRlpOE lﬁmdwneaéi @allwb@réﬁg plase (epy$08) provides a
hlgl%gétpééﬁttcﬁﬁm %H& Qu&lsasplr(ﬁtsggﬂl h frid gxaﬁﬂﬂlé ﬂj lfmhe only gas
hydr os%

gen p at’e, potassium ﬁdrogen
S pehividadctikiag ititkeprofilershasiag t 8, presshfeoaf @al mEcbﬂr Ilsqﬁpwded to the

ma neS|un1tr|S|I|cate paol yvin rrolidone,
c6N3mipess dhp second Rivonisdas Pr%%f%%ﬁ Wttt g fygagency of 27 MHz

Sqfd o &%rali’ 9&%@%&%'0@ 8INIHL O%rln? Qﬁ%ﬁi&%@eﬁvall@éﬁﬁg phase,
pol yet hyl ene-p ypropyl ene-b pol yners,
ptieymofilglsbapng ggecls preaidtdwdelpréfae shapyed goex transigrnsdahto a
as aI anma- c%clod xtrin, or

C R R heaEhe prorf SR R So8GEn o
hyet3sxy al tertesanty, Qﬁ@]iﬁ%ﬁés@ $s pdritedbB@edn 28090 cycles. More

3- hydr oxypropyl-cycl odextrins, or other solubilized
derdaferablyvés prapgssald @erf@@leaid:xﬁa\m@g%@dﬂ gyclgs. e?ﬂh¢ eorabihatiereof
helrll)eOVSl 1 [2@8?%?}/% dsin o(f)vetr gg)hgrg m’” ﬁﬁe(]:lgse sbf%r the formatlon of

oun can

PRepiRfilette:adlor Hrdﬂ@alslg thB &eiftiehll @&wygls Sfdwmul thad f14)m bottom to
The conpounds are synthesi zed readily u3|ng synthetlc
MBS 3ngk ResverteBts k9 PP evith Fhethostony of thespplymepkayer.

hylgé'f@z{u{ﬁ% b@lElg tosl§igt f)a s?l co&%n&m ﬂg‘?‘na %qehpﬁgd over
Withi i the e prese I nventi o
Meiehmdgnmaf(stepll VL, hs)rlluamte&ai FI{. QEmdihe @lepesitiorg@aebaln-situ or ex-

known_| he art. ngly, the conpounds and
eﬁlélhpT%f'sSlﬁ?ont FROLIPLE Eli@*d@w%am beghyriERe YemithriglpgichaggOG, or

OK;- @Mﬁﬁlﬁiﬂ% Aiowrﬂérs,atﬁg iRy R&ri Qﬁ@fe%iﬂes%ﬁm}lag 98d be planarized.
exenpl i fi in the fol l owing schemes bel ow. [0078] The

c bmpougrdbakimigy thelsdicohicpneamngelm e2@imay bp thepmmednatsiia gind/or
the synthetic sequence outlin%g in Schenme 1. The

reaction of 2,3-dichloropyridithe (2) with

di phenyl methanimne (3) in the presence of a catalytic
anount of palladium (11) acetate, racem c- Bl NAP

(2, 2" -bi s(di phenyl phosphi no)-1,1"-bi napht hyl ene) and
cesium carbonate in THF can furnish the benzophenone
|n1ne 4 N@tallatlonborylatlon- OX|dat|on of

o, o o, ~ o A o L



of 20 mL/mn; B - YMC S5 ODS 30 x 100 mmcolum with a
flowrate of 20 nmL/mn; C - Phenonpnex 30 x 250 nmm

w@oioanyw7ed th a flowrate of 10 mb/mn; D - YMPSHUSDH/031713
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15
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20 x 250 mﬂcolunn W|th a flowrate of 10 nL/mn; E -
Y | O ODS 50 x mm col.u flowrateof 0
ngc Sn‘iﬁ Salg¢ PTQPC“‘?R/EES CHBEEUS Yﬁ&%% SLUGPRSRRNTTS @m 220
f QY veateBoed 2Pa f&a@&e@ure[l&@%l@ﬂn igoecfinal product was

characteri zed NVR, RP HPLC, el ectrospray
i 0374t | oThe(@&onh@pta@ttlngﬁhnslrzﬂwehercbq)pleszgmeé (§temi 2t 4son

AN TDRRE T harien Thop P e Ep 237 b Be b Rg csine any
| RESWHIPRIESs, fiichlad af bicBBObitk R6@s€¥PERESQM neBhatiédl poRdhing or

d (parts per mllion, ppn) relative to the solvent
pé@k%tc 188d peak nmultiplicities are designated as

d gddg’?f ts rﬁl(fnq%lﬂgu K etp%t?l%g&l Hagﬁ ag?xdm ?81%? lbgtSFIQ%the W removed

qeacd E12), d3rshewn ik BEGL 24, n"glthste;lectIVe ramhdviapbfethe [pGI:s)'&%} rebhRs in gaps
fol | ow ngZ abbrevi ati ons _are used for comonly

ed
r 81&8:@% %&Eat&re Qlj@ed v&%}ﬁ{eﬁle Egllyglgﬁma%renm?@é Tlfllus additional
9 T@aftdrgéjzgr@ @éﬁlrﬂ@tvl?ﬂﬂ srﬁﬁ[ep @'ﬁfr@m tﬂpEélmé t%HBﬂl rﬁ‘ﬂkquer DML

N- et hyl nmor phol i ne; Ms: et hanesul f ony
DhipEAg sﬂewsldxrmwmjé eoﬂ']ygm ne or Huni g s base NI\/P

11%& ytr }%Eé)olrlql’rﬂ!%q |agﬁ1%%§r%§ g‘ﬁﬂbmﬁﬁﬁg}zf g?én?ozv%ld by an ashing

h@t’éﬁﬁﬂsﬂﬂg faf} BQ?{,%%%Bﬁg eferably does not undercut the silicon-containing
- di cycl ohexyl carbodi i m

I flérdﬂﬂ@t @emﬂlmrﬁﬁwnﬁ pstt@’tlfr@/m@ekr Dlddniyrilge be removed in a wet

t
rSBRET R0 bimer o bt PR R R e ! B8 e o
b[60%0 I | PREER]nicBabloRNEIEH howawmsmee( éeh e@he@ hpche RadaBic layer (step
HATU O (7-azabenzotri azol - 1-yl)-N, N, N’
+ 124k paesrfedinddCusth JMWW%&@WQ&H@@I bemq’r@d i@ known

¢ SRR BES e Rt mbiPrl tr MRS Plfiina <o0
HOBtat alfrebiuBity ofi Rd MMy beprzoided axzthe eharhbt(r%ﬁ() s@Brbf 02 and 5 sccm
S gl umtriacet oxybor ohydri de etic aci

FHabroyewde kg EﬁiatuEffS p bg Fﬁch?f’f in the etchecij layer and the
bkéﬁﬁlﬁmg‘?ﬁeﬁk |las§}elrsyﬂ1£y393 f@nov@ﬁ/@% Pbsﬁ%%b% hd 91@ Cﬁ A

tonit nol ;" Et OAc: eth
acetangonaDkfeh rdnpmfdn ytchﬁxgrth@mchi@ layEHEOéL may be used for example, a
tetrah

AT ObEh BTN e HP S ReE TR b I bRy FEedes 1000 W ata

C leguidnd® of BB @ﬁ%ndﬁlroomkf% 9@&@9@% %E'QQJ/IHzaQB @ccm of C4Fg and 10
racem c- Bl NAP: 2, 2' - bi s(di phenyl phosphi no) -

bﬁ¢\?a1phf @yarerpéov@dANPLE 1
| Yadah, (2, 00053 56P) B98¢ blelidarto thapds e RaligRapY!
Lf fl'uor op P3 )

oxanicoﬂdmd})ddm@sy rT}ds PRycesspas gt e fEiepahathihalt thA\CD and
3- Chl oro-i V- (di phenyl met hyl ene) pyri di n- 2-am ne [ 0088]
2 daulde g feptuisy foraiedaisingdhe srmeyphorargsiphipask uspg(Egaayentional etch
ér&g 9, 17.74 nmol ), r c-BINAP (16.57 g, 26.61 nmol),

st um car bonat e (346.76 g, 1065 mmol ), THF (1.05 L),
apeD42énz apdmenofitte stepnm thd 2¥ove preferred érﬁbdili‘mie)lt Iwey Be omitted or
added to 2 L CHE ASS r) Reactor fi a
mEkaRgRT dAhoRkingreasing PIUSCRS IR Heriy gﬁ@ bligieqt may be
V‘@ﬁutlf@%recﬂaﬁ drﬁrfo nté}nl%dlﬁlél'ltrlﬂatfsﬁﬁ I'é(ﬁlCQS thy@) and/or
material was fi ere washed wth THF (100 ni)
resulting filtrate vvas concentrated in vacuo to 1/3
vol ume and used wi t hout furthiJ purification. 1H NMR
(CbA3) d 6.79 (dd, 1 H, J 6, 7.6 Hz), 7.19-7.60
(m 9H, 7.79-7.95 (m 2 H), 8.16 (dd, 1 H J = 1.5,
5.1 Hz); M5(ESI+) mlz 293. 1 (M+ H)+. Preparation |IB:
3- Chl or o- 2- (di phenyl net hyl eneam no) pyri di n-4(|I
H) - one[ 0089] To a 4-L CHEMG.ASS(r) reactor (fitted
W|th add|t| on funnel nltrogen bI anket) was added:

N ~ I ~ e



chloride (7.6 nL, 9.6 g, 56 muvol). The red sol ution
was stirred at 00C for 1.5 h. The reaction m xture was

wWQ e@apedeni th 1IN HO (13 nL) and diluted with PEL/Iyioeses1713
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chlorlde (200 nmL). The layers were separated and the
or ani ¢ .| ayer wi th saturated eous sodi

s e T O A B o el T s 202y Mg acerned mask
5hé&i’ At be trimmed after benég etched. _ _
f1 uor ophenyl ) acetyl) 2-di met hyl -1, 3-di oxane- 4, 6-di on
e[008% ¢ rEige Giing Sowedinziiob an@bersaxsmebmedmmlabsbl Iottlels example,

st B R R R A E L o K SRt

Vagbedialat, lhe inesiatidan WS’ PUAIAL, adttdylitd Asidicidbsiifegion for
chronatographg (SiC, 230-400 mesh, 8:1 hexane- et hyl
ki ileyicss anich As 2 gpiiphesH Yogie dafieopatteth &l Gl the gemaining chip for

DS, o 16310y AT BBt g By o

3 t}&Jar(aS' or 261[H)cg10'31 4&611c(h$proﬁdb!;) repdat@Be (daturds, MithdutnebeBarily

Hz); MS(ESI +) (MtH) +. Preparation | F:
5%%68#1%6%%%@ P§ th& 1%8%6"’[ P%lpélrﬂwgf‘r%%yr i di ne- 3- car boxy

| [604@?' d[RG83ne 19 F?Gs@laﬁtlﬁ& arfi nﬁtslb}ﬁlyer may be formed oyer, an etch
4-(4- Iuoropheﬁ 3-oxobut anoate (4.6 g,”2 1 mol) in
abgyet (steep @Ohanairga(nﬂémam layagn@dlmteﬁbrmladﬁvf:rshﬂ nbiganic(12yYo(step

| t Et CH, 7. 1.
R S e i e Tnev ey et fish Fusredyi e Pister
16B4)) ancPQPz!lt%‘i‘nédomﬁs‘Rq e PR AAbHA& G4l tHe s@l‘%o%dco\ﬁ‘taﬁﬁlné thask

addi ti ona Eortlon of " triazine (0.08g, 1 nmmol) and
NEpOEY (sérpl Q06D ol (. 71045 MeeOEs-ss et e wiawiah aEeOH la@rﬂoﬁgyer a

yﬁ]@j (léer? 9&); )éta wﬁ ¥ 1?18%@%;]‘%%85%21 ng n{aP/ & ?’%r&ne% over the

Wetch 14yNr 704, aurairgdmd mgsmhly@f708hﬁayr&a@hh@mom$h@la@ ni¢.mask
The preC|p|tate was collected to give the desire

eé&tyéf- T0heetisericap@inigg Mok lgyqrA10 may be formed over the organic mask

r
(3B SRRy badert i ol I RNy EorsRE PR MBI formed
( birdd)the oifg@Ri8 4hask heyeald by, ehastiyeforfingdh @ack3108. I‘ﬁ’]ielu)orgaﬁc mask
di ssolved in 2N Na (20 ,,) and heated to 65C f?
hlayeh 06 @ay P fofgee iteogs amy hicAnesorkes subeigtraghonysiat(TEOS). a
U eilR&H 8kide ﬁltﬁ&]éj ahfthe3fle! 98 oi’l\@éxearﬁﬂlé lifd ﬁlgrg%lfc m;—isQayer 706 may
filtrate was then acidified wth nd
t he 2368 it inngayiel haw npatercilpi t at e mas coIIected as the

d E(fd4§f d 1 Ao gk gléP ]ilgtr ech%zt(@ ﬂg%/Hc‘(hgr'\t/Ro{ %E@’B&h%@a%;%%g%ask
( M2 duakbe tﬁm?&d%s ﬁhs(rﬂ'ﬂed 2n HG. MS(1Eaturds by be SethddMhd dhe

Preparation |G
7¥lican-cantgningroask-lgdir phiengh We phierepaailniypy(sicaioAS 4 siptilar to

S rasop BRI . PP i98r SRRIIST el AU TG

r [6046¢- 3- Hﬂilb%?é&[’@adﬁai @@&Edere-ﬂc(st% 500 hi sHowaf in FIG. 7D. A cover
4a§4 am no- 2-f | uor ophenoxy) - 3- chForo

(

O HaM e AR evgethsyegig ﬁﬁaﬂ%m%@ne( 68436113#‘@ an }-lipe phefoyesist may
a
59%2?-? NI AN S T TR R L [NV A e S M
I ®rededably( @h@(dom‘g 722 has asiop)ng sarfBdd=7301 thsrda)l oAt vewieah surface at the

DRSO Egt[?% yiriesiigh dﬁgﬁ%@%} Wﬁ)?fe%{eﬂ @ﬁhqﬁ%%ﬁ%g%g@wsses
Shkhg PR tepes@ture for 3 h prior to being
quenched by the addition of cold water (50 nL). The
solid that forned was collected by filtration, and
washed with water and et her. lge solid was dissol ved
in DCM and purified by flash | utm chr omat ogr aphy
(Sic, DCMto 10% MeOH in DCM to give the desired
product (987 ny, 78% as a |ight yellow solid. MS(ESI
+) mz 633 (M+ H+. Exanple 1 [0096] To a sol ution of
N- (4-(3-chl oro- 2- (dlphenylnethyleneanlno)pyrldln 4-
onxy) 3 fluorophenyl) 5 (4 fluorophenyl) - 0X0- I 4 d



IS incorporated by reference herein for all purposes.
BACKGROUND OF THE | NVENTI ON [ 0002] The present

WO popen9d7eh relates to the formati on of sem conkC®USI009/031713
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devices [0003] During sem conductor wafer processing,

ﬁ@hui fhe senhfo duct qr deyi ce are defined kq
t fer lE’Q YT Y Lol BR e QY PR FigO L e Ringg Tk layer (step
p%@ge%seﬁustrareed iﬁqag T, WL S Pier mnh:@bgﬁel% tide thBe adjusted such
material is deposited on the wafer and then is expoSed
t that ﬂglft:atﬁrels {78+ ex¢ ipy campletaly fided th tlreepcrlEther 13. Preferably, the
gen a Ia atethati
oRaRBRarY2 Pl BRSO BhS Rt PP GUIRT sl sonspipin mask
PIBRAYES dddidthé Ptk thek 16@dri7aband El@@&ﬂﬂhe Abtien opasSieitgres 734
through the reticle, the light contacts the surface of
tH%ﬂb%6@©¢§BE@t7@aterlal The 1ight changes the
al tQ ' ri .

¢ RSS2 SRR O Ly A0S OBaAR; FRkEet & SRl above
phothe pesiiats elffﬂiodrmﬁit and mat be cOﬂi@EmﬁJllly fepobitddMeing gas modulation

phot or esi st materials, the exposed regi ons are

r éﬁfev@alg aBRPOMFOR AR 288 2 HroTH e AP REPERD A e psed above.
(ﬁ@ﬂ al SRefEItP élﬂaamoﬁg% raesglllc%ﬂscoﬁfa%nﬁ %ﬁj? be deposited over

Ther eaf t er, wafer s etched to re
u ﬁanrdlynagstﬁptééﬁ) as 11hmtnatedl heF14t. @Hs Thh dtpcartmnrmay bngeitu or ex-

protected by the mat eri aj ap there

R R6! e Tebrrui e 620 wit bhaniibe pr fpoBgsR ure siticon-
Vabhi@idmedanesiat Ao scuRiedriBel O Bifd SlicL &nkiAWe £ilh84 may be
phot oresi st patterns have a critical dinension (CD),
wlqumtnéyt demphatui shtheh 10AeC ek [ae¥?G pecees e, The CD

TN ™ g SRR SR

dﬁlldstl‘r@t%d in NEG. GGy, UThe 91 ¢8nt donkdinih B €@ I3 nﬁdy%tplé}iil@rzed @ing any
exanpl e, affects the threshold voltage distribution

ahaow eraseer gich ayiaa r@h@ﬁ bagkeprereys eledhemagnl meghanaedl galishing.
88 oL el A e B2 BNy (16 G958 o i
f UG Urtes Thatdletive derb(yvaﬂ) bbthelpotymog 78 p hesuhie togaps onfeaares 736

The LWR i s a neasure _of how snooth the e e of a
| 1 ate tpemgd where Sheprl et Windgmey e TiHs: rufitionahbaturgieare

' g&ﬁ{edfvﬁﬁ{ éfﬁﬁlepéﬁ ﬁ‘@mqg@ ?arﬁé"[?atttehl%d rﬁ‘is[(% ptﬂi hrﬁiehzﬁfln

rul er”. However, for various reasons the |ne feature
nar;dewelﬂmﬂhatrms suralgllltemd napjpeged. | Hygedymdaijgenay banesioved by the
are g neraIIy very undesirabl e

(i.e., with a hi LVWR

bBEﬁE%SS?ﬁ@”@fﬁﬁgﬂ%ﬂFeﬁuéF@ﬂ 1158Y | i ner feature woul d
Emszj r ONTIRARvEF @Ry berd@wehl(gép 62(2%@ Qellng ¢ tehieerrnz@,k layer
e resulting device unreliable UMVARY OF

| Nﬁ&r\ﬁﬂm\as[smwe]m TG .adhi Bspgurehaay dreadsictried in rhetommlc layer

fea UL es,.0 a Cc S

fg¥ﬁ$§%gan orgEmi © ]gﬁngséra%%eFuaﬁ%r%ﬁgrgggggézgsk

| 2aspéctiveBt nlfhég)rgan&t laly &0T08C@A tiRdrpAnig 78S KOd BYLhls@BEEtched using

the organic mask |ayer, formng a patterned mask | ayer

oWBPWR ﬁ@h@errfél@rﬂuéw diP@HRg 1Alagaboxy smbodiment. nigprerample, a

S t .

LA ERBLR Mo ey B S Y O b A 02T s provided

Sikd theehamabait AR R gouras frovialee 200 N\éamfréqu&gcﬁof 27 MHz. 100 sccm

silicon- con&%£n|n filmover t pl anari zi ng

t RECE} ISiREQHIb nt b TS RHESSIRHETS retelrfrfiyﬂert Ftebrs\iRYig (RtAR623)

PQhy A% fnaglgﬁ‘{/h@ gerhb@eds('sieke) %96)‘ QOMAHINTIGH S R ar@I7A Nk Bectively.
the organic’l ayer tchi'ng the inorganic |ayeér.

[ 0007] These and other features of the present
invention will be described iﬁ nore detail belowin
the detail ed description of t L invention and in
conjunction with the follow ng figures. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0008] The present
invention is illustrated by way of exanple, and not by
way of limtation, in the figures of the acconpanying
dramnngs and |n mhrch Irke reference nuneral s refer to

s e o F A/ 1 o~ A - T 2



| ayer 212. Preferably, the patterned mask 214 is of a
phot oresi st material. For exanple, the nmask may be a

W@ 0001990t or esi st material. The substrate 204P@HYS1969/031713
pl aced in a processi ng chanber. [0021] FIG 4 is a

ti i.ew .of sin er 400 .t hat may. be
B T T AN M R T e
4@91b6@1ﬁ¥é'htss herHe faltélﬁ{f@tﬁt n{oﬂﬂﬂzﬁtlﬁgz}éerﬁfﬁltéﬂﬁﬁﬁrand various

el ectrode 404, a |ower electrode 408, a gas source
4 3dhstitel equivalsthia wﬁuclptaﬂmlﬂm .theﬂqep@@fsthesom@@on.lﬁ should also be

higS a shri eposi tion s source 412 d,a
SRPREE M, Ry QERREL HER SRet e Es findfgy Pand
5 Cappiratissaddiet jregeat ingéediono Ut i€ @ersfoedlinemndedthat &b fgasving
source 418 and a stripping gas source 422 to all ow

epﬁpﬁnﬁ@d clgimsy trpplp%pre@ﬁ@s gtcﬁgi,mgﬁlbms;@tgrapgns@ godifications,
t tni

o%lggg[?oglé i d J%Elgl?@%é&tjﬂ?ehn%%{v%\% r% tfgle‘ll g) ﬁllr@e true spirit and scope
posmhm@neﬂnuwﬁmohhe | oner el ectrode 408. The | ower
el ectrode 408 incorporates a suitable substrate
chucki ng nmechanism (e.g., electrostatic, mechanica
clanping, or the like) for holding the substrate 202.
The reactor top 428 incorporates the upper el ectrode
404 di sposed i nmedi ately opposite the | ower el ectrode
408. The upper el ectrode 404, |ower el ectrode 408, and
confinement rings 402 define the confined plasm
vol une 440. Gas is supplied to the confined plasna
vol unme by the gas source 410 and is exhausted fromthe
confined plasma vol une through the confinenent rings
402 and an exhaust port by the exhaust punp 420. A
first RF source 444 is electrically connected to the
upper el ectrode 404. A second RF source 448 is
el ectrically connected to the | ower el ectrode 408.
Chanber walls 452 surround the confinenent rings 402,
t he upper el ectrode 404, and the | ower el ectrode 408.
Both the first RF source 444 and the second RF source
448 may conprise a 60 MHz and/or 27 MHz power source
and a 2MHz power source. Different conbinations of
connecting RF power to the electrode are possible. In
the case of Lam Research Corporation's Dual Frequency
Capacitive (DFC) System nade by LAM Research
Corporation(tm of Frenont, California, which may be
used in a preferred enbodi nent of the invention, both
the 27 MHz and 2 MHz power sources nake up the second
RF power source 448 connected to the | ower el ectrode,
and the upper electrode is grounded. In other
enbodi nents, the RF power source may have a frequency
up to 300 WHz. A controller 435 is controll ably
connected to the RF sources 444, 448, exhaust punp
420, and the gas source 410. The DFC System woul d be
used when the layer to be etched 204 is a dielectric
| ayer, such as silicon oxide or organo silicate glass.
[0022] FIG' s 5A and 5B illustrate a conputer system
1300, which is suitable for inplenenting a controller
335 used in enbodi nents of the present invention. FIG
5A shows one possi bl e physical formof the conputer
system O course, the conputer system may have nmany
physical forms ranging froman integrated circuit, a
printed circuit board, and a small handhel d device up
to a huge super conputer. Conputer system 1300
i ncludes a nonitor 1302, a display 1304, a housing
1306, a disk drive 1308, a kejgoard 1310, and a nouse
1312. Disk 1314 is a conputerreadabl e nediumused to
transfer data to and from conputer system 1300. [0023]
FIG 5B is an exanple of a block diagram for conputer
system 1300. Attached to system bus 1320 is a w de
varlety of subsystens Processor(s) 1322 (also

Y I oy o e ~r~1 1\ o



bottom of the features 216a, 216b. Furthernore,
al though illustrated with the pol yner deposited on the

w0 o09976he patterned mask | ayer 214, deposit i PCI/OM20091@31713
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top is not necessary. [0029] The pol yner 218 nmay be
any | ow tenperature polyner, such as

hydr of | uor ocarbons or hydr odd¥%s, that may be
coierd@hikneqdeposi t ed usi ng gas nodul ati on (providing
a deposition phase and a profile shapi ng phase) and
that allows sel ective renoval of the pol yner w thout

1T con maed PR CRuls SRS @ P caorrine

si | i coforaind @i Bigagic indsRlayas obdtthd@th tiysgussed bel ow
with reference to FIG 2 The use of gas nodul ation
to depéyming pailisen-gprEpiniig) ek layes oxeifhe Prgapls maskdexesr

at at ?&@ﬁg%{lt?ebﬂbegg@?%mgﬂ%]oggr e s%h&-%g@?ﬂﬂl‘gerﬁa&%}&?

damage, uses [ess
Fur t heewhing,thé fiicars €onddining @éndsk\a yiee trpevght the @at@hgdfHoto-resist
wll maintain a |l ow thermal budget for device

acturing. [0030] FIG 3 is a nore detailed flow
chart t ik p .
110y, AePeimeat Rhyil GRS el o POAUIRLS R er
conpr i deosdinglaniladdontgonafinioy tilre®vefthapalyoler;,c process
conprisjng.a | yoer deposi.ti phase (step 304) and
pol ymeP ISR UreapieRaptae Bt ep 308) . [ 0031]
Pr ef er ghibdtivelyh@mROIngBE psloReSichiiap tRNGB@n(&hefnid® film;
uses a deposi'tion gas conprising at |east one of CxHy
or CxHywFhingdheloiganicilaser,gades such as He, Ar, Ne, Kr
Xe etc.wgggq @{ef%fﬁﬂ]éy t he deposition gas further
conprige & %aPPH%P g% . such as argon or xenon. Mre
preferably, the deposition gas further conprises at
| east one of an oxidizing additive and a reducing
addi t i Jae methad ofslagm 1, furtheppompyisipgigtching gigpgtcintayer.
exanpl e of a polynmer deposition phase (step 304)
provides a flow of 100 seem C2H , and 100 seem Ar. The
pBessuiThe nstisetoftctnid® 1 of ar furthdhensprbéig @t ving the organic mask

intained at a tenperature of 20 C. The second RF

s PG AN RO CRPAIUEE TH6K RYET: @n%.fheaoaftﬁ@aﬁ SRSy 1QFr-27 Mz
and 0 Watts at a frequency of 2 WMHz. During the
deposi tion phase the deposition gas is provided, the
ddposi tThemegfasl! afslaimahsy, eheean thetdepesitpigs pelymancompresgs at least

t he depositio s. i s stopped. [,0033] Preferably, the
DO R VAT SRR R IBheEss WG sed el gprises
shapi ng pgBenedidbp&iteH pHakQ@hg he deposition gas and
conprising at |east one of CxFy and NF3. Mre
preferampgmﬁﬁhékpmﬁﬁhM%M&MM@ﬁng gas further conprises

a carrier gas, such as argon or xenon. More

preferably, the profile shaping gas further conprises
ab. | eaghe aieehdafof @aMi@X, Gihgiengtha dalyinhdr@lepoikich pHRGEIEd Mg ises:
additive, such as O2, H2, N2, or NH3. [0034] An

exanpl &ryfdipga ppImerEePasitipdgiF shapi ng phase (step

308) p i: E 0l ng. , such as 100
scom CETHIET pRAGREDAAA: CORSBIM 0, fF, PUE 0 S

pr ovi dewpping ithegflémef freafepbdtiahggsi ng. A pressure of 20
miorr is provided to the chanﬁ s~ The second RF source
448 pr SVFEES2 BOPoURieds leps tha g@ﬁ%ncy of 27 MHz and 0
Watts at a frequency of 2 MHz. During the polyner

si dewal | shapi ng phase, the profile shaping gas is
provi ded, the profile shaping gas is transforned into
a plasma, and then the profil§3shaping gas i s stopped.
[0035] Preferably, the process”is perforned between 2
to 20 cycles. Mdre preferably, the process is
perfornmed between 3 to 10 cycles. The conbi nati on of
deposition and pol ymer shaping over a plurality of
cycles allows for the formation of vertical sidewalls.
Preferably, the vertical sidewalls are sidewalls that

oy . . ~ N o ~~



silicon oxide nitride, and the like. In one exanple,
the inorganic nmask |ayer 706 may be a 300 nm i norganic

wore@R/ovgser i al . [ 0045] Al t hough not il ustrat eBICT/HS100%031713
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flow chart of FIG 6, the patterned mask 712 may be
trimed ,as illustrated in FI 7B. Features may be
Bched TR R S o EBHH S AR SFa e Dy BP b P atigh

t bempatdser ned nmask |ayer (step 608), simlar to the
process described in the previ ous enbodi nent and as

i || ust petveding a pRIf@: shpping ©O 46 erditaéhdnoiye depasgenngay;” be
covere ste 10 as,.sho in FIG 7D.. A cover 726
may be P ERHERPBIE o F 1D st Mid, "one. exanpl e,
an | - kiepiab Ghofl @8 s thelpRyfildSRabii®er eat e the cover

726. This type of cover can be a %OMIresqution cover.
Pr ef er aeiein § ranpesafeie iy ess has 180°<f.opi ng surface 730,
instead of a vertical surface at the edge so that an
undesi rabl e spacer can not be formed in the subsequent
pf7oces Jas naklangpicheme dge wikerdihihe pobyedr iy 2 6o @odpelatéye polymer.
pol ymer may be deposited over the silicon-containing
mask | ayer (step 612). As illustrated in Fig. 7E, the
PQ! ymerrpd 3R ddRRAR 17 wﬁ%reﬁ%etgﬁicm;c%ﬁ{aﬁﬁ%ﬁﬂﬁmstmw
the features 734 are not conpletely filled th the

p tinypeeaturg3icoRmedteniabl y, the pol yner 732 may only be
deposited on the sidewalls of the silicon-containing
mask | ayer 710 and the patterned mask | ayer 712 and

ngt onThBedRIdt A Lins U e WieRlM R HepSdtidSa bilibostsdiffhg film
in Fig. 7E. [0048] The pol yner 218 may be any | ow

t &rpher aerop@seyel progsssdivbeisaséd teappayatuiens ldse thand PP Wus
enbodi nrent and may be conformally deposited using gas
nodul ati on (providing a deposition phase and a profile
shepi Nghp hase)d ]S ¢ L5 Sedreab ¢ attéiBd BlasIRRI eI ik apBotoresist
back to Fig. 6, a silicon-containing filmnmay be
dapelsiand vhsien theferpige prattened aygsle g fugtder ¢anyyisesit ed

in FIG.. 7F. T | £ L 0= §i r exsitu

and t Eén%ﬁ?gctgg b gtgér%{t?éa(% %%%gesglﬁl ?(hrﬁbl%f '(t)&%s%/t e i%'any type of

| ow tenperature siliconcontaining material, as

di scussed above. The silicon-containing film 734 may

bé depéféeuﬁfl@&%ofglatl@ﬁﬁ-e% WHer FUBRIYMEN 100 C using a
SOG pr eGasse ad KHpRkdME (%ah%‘%‘ ?A‘R@?ﬁlﬁr@ﬂ el Elefs'ilhd&%ﬁtaining
t hen be plé%arlzed (step 616), as'iflustrated in FlI G
7@asKhgesi | i con-containing film 738 may be planari zed
usi ng any known process, such as an etched back

process or chem cal nechani cal polishing. [0051] The
Peby NeThEREHJASST REmS ¢l B¢ Lin¥@lyhe /NIRYE tirh 9he Phefhi®on-@Sitaining
shown in FIG 7H The selective renoval of the polyner
78msk kayar ars ajspingupgawifilieat ures 736 that are fornmed
where the pol yner was renoved. Thus, additiona

features are formed with smaller CD fromthe sane

past er mae nivdsdd dfayems 114, antheheothpigsisd femald & ihbhnidmeask
strai ght and not jagged. The polynmer 732 may be

r EYBURYET BiE tefelaypiocesses di scussed in the previous
enbodi ment. [0052] The cover nay be renoved (step 620)
as well as the patterned mask |ayer (step 622), as

shown in FIG 7H Features may then be etched in the
organic |l ayer (step 624) and inorganic |layer (step

626), as illustrated in FIGs. 71 and 7J,

respectively. The organic |layer 708 and inorganic

| ayer 706 may al so be etched using known etching

t echni ques as di scussed in the above enbodi nent. For
exanple, a recipe to etch the inorganic |ayer 706 may

be that a pressure of 40 mror 14i's provided to the
chanber. An RF source provides 200 Wat a frequency of
27 MHz. 100 seemof CF is provided. The features nay
then be etched in the etched |ayer (step 628) and al
mask | ayers renoved (step 630), as shown in FIG's 7K
and TL, respectively.[0053] Wile this invention has

o o N Y



