TI TLE OF THE | NVENTI ON SOLI D DOSAGE FORMULATI ONS OF
TELCAGEPANT POTASSI UM FI ELD OF THE | NVENTI ON The field
w@bowhe7dhiventi on is solid dosage pharmaceuti cCBECT/US2009/049069

fornul ati ons. More specifically, the field of the
invention is the fornmulation of active ingredients in
oral solid dosage fornms. BACKGROUND OF THE | NVENTI ON
CGRP (Calcitonin Cene-Rel ated Peptide) is a naturally
occurring 37-am no acid peptide that is generated by
ti ssue-COPEROLEING AMELD -PObERINTIHRIACESHAPEN n
messenger ORMAGRUAWINGSEHel YONiI GRYSHuIeUSINGt AN centr al
and paiNBA&ANCEDrMAGNE ¥$€ HTELDGRRD SO-ROTATEON
predom nantly in sensory afferent and central neurons
and nedi ates several biological actions, including
vasodi | ati on. Wien released fromthe cell, CGRP
BAGKGRPESD t 5 bi ol ogi cal responses by binding to
specific cell surface receptors that are predom nantly
coupl ed tpophe @iﬁ%levﬁ'%tglns_iﬁéon?%ﬁéﬂ Wl the % BRE ma | lFin most

receptors have been i1dentified and pharnacologically
preveaabasatfed fabrictver s¢micosdwes aledtrgst | somporehtsdi 1I3g commonly
t hose of gﬁain, ¢ rdi ovas uk@r dot heli al, and .
PIERASEY GRS E e r i o0 | %0‘3“??1 le REOWEUr orfBalftie BioCess:
pdlf@ystilafe BRRBn, 8PpbIGHLIESh, B chRe®ab hobedblOhnd melted, a seed
cerebrovascul ar disorders such as mgraine and cl uster
crivaldischreughtningd iconteetl wih bl eeolteal shieane dndl e singleo¢rygiaRRalso
15 P B AT B A0 S grction
AR&, fol@atdBéf a ekl is @bmphety, deercating dhc GEIRRgWetcearslaWWhe melt
to be elevated in mgraine subgects bet ween attacks ,
tel(ntqaméwn]@fge&tl’le ﬁ.@g@g‘é 1oé thoerystal yefil QQQ%@g_orm diameter is

] | S - Qtrigg ' [.n e
reitf o TR; eBREARS RO Lk GBB0AIT A1 B AR HARG ey an
applroximetaly tarisans dianteeer CERReagtavgo by sontBdIBhY AI6RA] Inets and the
been shown to_be effective in treatin cute t acks
melf temRGrafiireV iy eRRFNstting f.%r t C@%@Pg?fve Y\Ea.el,- 35%4*3(6 end of
thé%@omﬁé&éééks 1H beRek WRScrAlbR it AniphRY FHmARAAGLER, the crystal

induce CGRP infusion in a control group (Petersen
digmetat 1s, grafluahly ritheocdde ddrm Jhend-EorR0 0By picfly, MORaging)the crystal

P- nedj ated activation qof the trigem novasgul a .
Pl Bre e e toahe Rhiedle g e DY nSupHG L dliameter
betgfiks sinabddigh GEREyB6I IsMBEESpLRERTH S $hedficlt.he snpot h
nmuscl e of intracranial vessels, |leading to increased
vasodil ation, which is thought to contribute to .
headache [9894 dle iDaefust geagoadugtenarde singhe srystabatliseneand

R AP RTe.  p et Bageh CBOEY | CRSpls™ o gBhegiap of «

solii#icatield irecrfien) wiehlindudsrayperipherap edgecopihe caysta rogingngrown,
t he dura er, is_innervated by sensory fibers from
mp{ebey ?qn&@ﬂ?@aﬁh@aw&ﬁ%ﬁt% e fecs RiaihR csiadbgine grown is also
reREIAH AP BRI 88 a nidiCdotidiiRQr @A s-ﬁﬁ%eggmh@%elgﬁnﬂil infiface is an
stimulation in the cat resulted in increased | evels of
IMPGRENt faotdr imobtameanysa seitables process wihdowdot progeangaingle crystal
.system caused facial flushing and increased |evels of
P in the external jugular vein(Goadsby et al., Ann.

Neurol ., 1988, 23, 193-196). Thus the vascul ar effects

of CCGRP may be attenuated, prevented or reversed by a

CGRP ant agoni st, CGRP ant agoni st conmpounds are useful

as pharmacol ogi cal agents for disorders that involve

CGRP in humans and aninmals, but particularly in

humans. I n addition to headaches, such disorders

i ncl ude pain; non-insulin dependent diabetes nellitus;
vascul ar disorders; inflamuation; arthritis; bronchia

hyperreactivity; asthma; shock; sepsis; opiate

wi t hdrawal syndrone; norphine tol erance; hot fl ashes

in men and wonen; allergic dermatitis; psoriasis;



4,5-b] pyridin-I-yl)piperidine-| -carboxam de as the

active ingredient, for exanple about 35 to about 55%
whyowedght . Typically, the conposition may conpCT/BE82009/049069

about 50% by wei ght. Wi ght %:rcent is determ ned from

an equi val ent wei ght neasurefent of the

-[(3iJ,65)-6-(2,3- difluorophenyl)~2 -oxo-1

-(2,2,2-trifiuoroethyl)azepan- 3- yIj-4-(2-oxo-2,3-dihyd

ro-1 Hi mdazo[ 4,5-b]pyridin-l-yl)pi reridine-

- car box arﬁOQ%]poAa@gdm , &gprovied hWQitOé thetiyaiabkeveh process
SR b uBP I s TSR OEERE o RBEEGHR e
proédse alindest for heddeasen 6mﬁg15 tasdasidcqhar maceut i cal

fornulations in vivo in the stomach of the patient, or

in sinulated gastric fluid. It is believed that the

ngﬂ}gggcgng dard formul ati ons gel, thereby
preventing water fron1penetrating into the formul ation

and i nhi bighpN9 fnhend & rp%éts% RletHol St @dn%ﬁﬁ%aﬁgst@%}o‘éﬁh in a
ingredient. I'n standard fornul ati ons the potassitm
crgsidlt growmsysserm os pioeidedut Thal criystrhgrosne@asystgm ancludes a heated

vel i.nsol ubl. e nd the tabl et . .
erlfbf) i g S &1y RiPud e i T e “opotary e et i
gréwRl a@b&@@hgaﬁ)oé( @zobﬁtﬁlskﬂ}éﬁﬁtaésonTh§ ifkiot 66 toRélvh dnSPLed crystal

dosage fornul ations of telcagepant conpr|S|n§
pudledifrainnghe mpit.clihe W@Oddn@ad%mpelmﬁlg)manbmcb F\}Spleé magnetic
ﬁe%lij]g(?lhgr glgllrj[fﬁned ok a?m% tR I{%@ %@(?ﬁ%ant 01bfe 1nft§er %1" ¢ 1r§cq10n while
than@baﬁnﬁﬁgy&ﬂﬁambmla@@@ﬂﬁabIe baS|fy|ng/d|ssqut|on
enhanci ng agent. The basifyi ng/di ssol uti on enhanci ng
agentenhang&s rel ease of the actlvg |ngred|ent wi t ho
significaf oaothes GSBChet SYSERM TSR WIS JEFen 857531 ! that
falifi€tdOL IR re 18T intdd s . _Th I
aE%E?%yFﬁg/ sol utP%ﬁEen ané?ﬁg gé%nfe#% |???%%es §rJ§“a
growingagstehr Urciu'dhe afleatrd| catdibla tkiatrmcigdetsazb bahicendstaymah from
i ssol ution t he st.omach, under aci di dj tions
whigh demop@sabiiSed dar o eI IRt SRORRENEROges.  The
ing®as ifo e &iseeodriidthiqful R FRNE Bl melt af thetnht@t and the ingot form
nonoan1nod|carboxyllc aci d_arginine

th¢ (mql-}zggl—ldmf@@ﬂl)e RH@’QH( qusy);tenrrmgludes a first set of coils and a

bas i SS 0 nci n ro ties. f arg i ni he
soBR el pEUB RS ! atHOR L PRIl bR P e an
urb@latbdd ddsyed hﬁgﬁansbﬁélat arNa \Bhiclblé UEvO e apa @ngal drive unit
i solectric point. gi nine has a pKa of 2.03, 9.00 and
copfigyred s gptafe Hhe w@b@a@éﬁhq @yyaiinthe wmeidicepon.The ami no
acid baS|fy|ng/d|ssqut|on enhancer acts to prevent or
I ion (neutral form on
BRE2j§E§ ace C#@bﬁfﬂ?%%?%% ﬁ@*%g di ssolution in the
stomach or in sinmulated gastric fluid. Suitable
fornmul at i [@ﬂ@6]ofFighe | iswelvibd:lodliagmm iila;lﬂqwthgemaaxial (also referred
ast i ng/.d so UHIO liﬁh nc i} It
5 %Pﬂ 18? g6kt }C X ﬁ’&ﬁ@?ﬂ%ﬁ Qe%‘imfl l CO“WBP%P%‘“) na
ﬁ?@ﬂ bivRigippatatug. are at | east 5,0%
asi ylng/dlssolutlon enhancer agent, or at |east 10
096ba3|fy|n / di ssol ution enhancer agent, Suitable

amount s dP0PHe Biguict yiingy Blosk dliegrronileatiziiicer hesigonsal (also
I(%Qreh% %Qrefr?/%’%{s%ﬂs&%?%l%gé’ i %@&@9@%{%@3@@9@%8 containing

a wplt irva b s@Ygrodvinglgppamatdh. 0% or up to 30.0% Suitable
phar maceutical fornulations may conprise about 40 0 %
basi fyi ng/ di ssol uti on enhancer agent, about 30.0 %
basi fyi ng/ di ssol uti on enhancer agent, about 25.0 %
basi fyi ng/ di ssol uti on enhancer agent, about 20.0 %
basi fyi ng/ di ssol uti on enhancer agent, about 15.0 %
basifying/dissolution enhancer agent or about 10.0 %

basi fyi ng/ di ssol uti on enhancer agent In one enbodi nent
of the |nven$UB@TTThET%Sfﬂﬂfﬁdgb@éi2@}nu|at|ons are

o, —r Y a1 o o



di hydro-| H i m dazo[ 4, 5-b] pyridin-1-yl)pi peridine-I-car
boxam de (conpound IA): 1A As used herein, the term

w0 raboeryepant pot assi um et hanol ate” refers to PEEUS2009/049069
et hanol ate of -
[(3i7?,6S5)-6-(2, 3- D'fluorophe%yl) 2-oxo-1-(2,2
2-trifluoroethyl)azepan-3-yl]-4-(2-o0xo0-2, 3-
di hydro-1 H i m dazo[ 4
55-b] pyridin-1-yl)piperidine-I-carboxam de potassium
(compound08¢8]: Higmes 3isead bleekeidingranhllusratng taetusaed peagnetic

ﬁfﬁ@ [:)%alsgél élgl;e Gtg ra(actﬁuec‘éblra%%?t%%lg{ Oy %12 ? c?s{a?%rovrimg apparatus.
-(2,2,2-tri nuoroethyl)azepan 3- yI] 4- (2- oxo0- 2
3-di hydr 0009 Figure 4 is a block diagram of an exemplary crystal growing
i rai dazo[ 4, 5-b] pyridin-1-yl)piperidine-I|-carboxam de
SY@@?ESSlunr(conpound IB): IB As used herein, the terns

"treatment," "treating," and the Iike refer to
obt ai ni n%(])@l(ﬂeSF g&fés BhaH Taaed el &e eﬁ’ﬂ"&?étﬁl' iR Gces.
ef fect. t may be prophyl ac |c inte

conpletely or partially preventing a disease, dlsorder

or condi t[08hl] oFigssenptivm schemetof daghoof meglt Bew cells formed
d&ﬂprapggtrc Pn terms of a partial or conplete cure for

A i e, sorder or condltlon and/ or adverse

affect attributable thereto. "Treatnment”, as used

herein, cOUEr]s Pigyrek r&ﬁatmnancbﬁcalldhtsaeas‘ae exdhpiirgdancloflow

condrtron in a manmal partrcularly in a human, and
Simylafigpedn er%}plwé\?emﬁraﬁget Todd ginudagion, apg aBreyemplsry magnetic
Q@b Sl Ry REERER D by By BB ARlUE BRUnRR cusped
mhaetindicldyet been di agnosed as having it; (b)

i nhibiting the di sease, disorder or condition i.e.

arresting,i vel o nt; an c), relievin
arrestLNGghl 5, SRASHORIENty SoEChCELL S A LR, ot o
sifn@AtieH SérPQxenTﬂl@ryt @FiBratur8 dic¥d gﬂﬂﬁilatlon %H@Jaﬁ(‘etxe &W magnetic
‘patient," used’interchangeably herein, refer P

ﬁéﬁd\rrmtor Slmlam‘r’l,ngewwelryotdurmm argsdlalt growtrundes an unbalanced
bl agﬁmu unans, mammal i an farm ani mal s, mammal i an
S% N Tal’s, and manmal i an pets. Preferably, t he
patient is a human (nmale or female). A
"t her apeL[t()'ODQl | Figafef @0tisven dimtiation osf tved feeinplagy melt-solid
. anpunt” neans the anount of a tel cagepant, or salt or
intepfagett e thereof (e.g., the anount of tel cagepant, or a
salt or solvate thereof) that, when adm nistered to a
manmel or QlﬂerF g{h@ el faﬁrexteﬁ{fﬁefr& Nferétt Qfa%%ﬁ&? dihgtam for a
suffrcren to efrect such treatnent for the disease.
crifdia growe nathe préscadd of adfafamced wegaatodredd. will vary
dependi ng on the conpound, the di sease and its
severity t he. age, wei Ubj
e i1 eat 0o TERh piin e enPEiq oL B TLE] Gl or o
cryIgnrow e th thke PRchdd c&wﬁhmbmﬁ&asn@eeﬁcpﬁalﬁrrac eutical | y
acceptabl e excipient,"” "pharnmaceutically acceptable
dlluent har maceutically acceptable carrier,"” and
" phar mac e&99f tlal Figuege clépisa@I logghery a0k en  pEsaRPlay method for
coﬁl%‘??lelﬁ?%ﬁgs’tal %rAthgl:}lté a lﬁ ?me%?iéﬁéa?? or Q{anﬁﬁlgn th@gystern shown
infh@amredceut i cal fornulatlons that are generally saf e,
non-toxi c and neither biologically nor
ot herw se-undesirabl e, and include an exci pi ent,
di luent, carrier, and adjuvant that is acceptable for
veterinary use as well as human pharmaceutical use.
"Pharmaceutically acceptable” materials are, within
the scope of sound nedical judgnment, suitable for
contact with the tissues of human bei ngs and ani mal s
wi t hout excessive toxicity, irritation, allergic

response, or other problem conplications comensurate
with a reaso&HBlSé“IEé}Tdi SHErEEkRU&E 36) I'n sone

Y T L T . . T T T ]



a solid dosage fornul ati on of the invention. Co-sieve

Tel cagcpanl Potassium Salt, Argi nne, Mnnitol,
woelioneates 407, Silicone Dsoxide, and Crospovi BORESS0/049069

ndi ng V Magnesium Stearate Hubrlcatlon Rol | er

conpaction MIling Y Magnesi um Stearatet Lubrication

Conpressi on Qpadry (HPC/ HPMC) Wil e Suspensi on Coati ng

Al ternatively, a wet granul ati on process nay be used.

Wt granul ati on nmethods for produci ng pharmaceutica
DERBIEER D SCRIEMIORNown to those skilled in the art.

Typically met grantul ati on processes i nvol ve the

st eps of hi 3 X | r jn

darmp: mass O Gihedlisd B SN B BEFEENLE Mifortan

faCtOfTIH &asmngmtghﬁe qas Ry iofisidican b@ks{aebrodﬁb&i T hd stglpstoé filse melt-
ccur in a blender, such as a twin shell blend
SO&éuwreéfae% He dspehsal o8 PEACEISoRRTAMELER SUChH AS,i hutanot limited to,

P
R e et b R R
prgeanupadmeirspribe esslt-sbiy grafaat asi elsp  fietd. gr &nuinatekamplary

fluid bed gr | ati.o ocesses, are described.in
TR Ao TEn e B AR Eahe EPRAL B R BrIraR b0 Bifccts
thd Shafd of ¢BOXt-sai- 1n$e%§ac901Maﬁ£§§aQ@§ls ansl, Weegse@ftot Bfbilize

Fornul ati on of the InventionThe ability of the
cohweanyk dlomens naftaltand semicenduater meltssand tasla@BRPnatural convective

L TP SRS BN BAERUR, o

colaﬂguﬂ@ﬁbﬁs Gdelias Isyabilire ldAvdsive Tlaesfin rcobdRtive igel@f ndohdy, ax1al
resent i nvention have utili ty in treati ng,

lﬂﬁﬂém@h@n%guﬁﬁﬁelloratlng, control ling or reducing the
risk of one or nore of the follow ng conditions or
di seases d che.:
chroni o t[eggﬁo ﬁlsl §1~pee @baﬁdlagllagffrllﬁgtrﬂﬁ%dﬁl a&?al.(also referred
tortewin ge netical nagnotit ﬁdﬂ teivgs appﬂlledl Itmatcmoyblp aB n;:ontalmng a melt

euro athlc ain; e [ oot h bet es;
238 el $TH afe%lt gﬁ%?@é‘f%é‘l%!? Gt %@9 Y %186111%1} generates a
rngén%ﬁf: %[@]?arhﬁbfl |t@mrzﬁﬂ»gr§&/¥m&ﬁéch§n I Pfgcapé &l a magnet coil 21,
hyperreactivity, thm;” shock; sepsis; opiate
shpivinhid caosadsecsiond supplics armqghﬁtneﬁcldlte ceuedds 2BotAsf dhawinesrucible
d wo alle c der i.tis: encephalitis;
23 oaf i SRR FEBSY PR SPOURQEIPRIT e df seases.
skin dlseases neur ogeni ¢ cut aneous redness, skin
rosaceousoes® aniduRr ytibenBlocki dimgrtamsmuisﬂaéti@nﬁramrzyntal (also
bowel disease, irritable bowel syndrone, cystitis; and

refuigdrto GHUR 15 GIHESYOR®) MRRClie Neldebaing apnlicdrieavtiblg 29y Which

FILET 9 SO OOl PO AR

colnﬁghﬂadbmgwm rgsignictie pal&si 28 lausplaccdni@aghpotigon tol fmcehds ageagnetic
f the otaSS|un1saIt of tglcagepant (or the hydrate

ﬁéﬂp@@ﬁ etlat e th cranal-BRYH dreitivint her eof ), admi ni st er ed
wi || be dependent upon the age, health, and wei ght of
the reci gognt] Kk 9fis GORBH rd?a%?arﬁ gAEAL » 2 bfsp8d¥nagnetic
the frequency of treatnment, and the nature of R

ficdd fhsorg diegicdetd. cribiblef 33 swhehi malmf deeZIbr ms@mrystal growmg
i nventi can cqntain_ a nt i t t he tass m sal

PHG ca pgmpe?owa%%wh% af%n “r%t%‘ﬂlaﬁ 1“3“?‘11 g? e%‘fel“cor’“e

dePicicABic@ BPTHRhRUS ah@®horizdhed] Q@nglﬁtl@ﬁ@l@rdéhﬂgmﬁﬁoﬁsh | 8 pair of coils
invention in an anmount effective to treat the

3lcandii3Bi rg. Hebdhodarcadls) @lased seanplly jsbowyppd oelopep gelt-solid
treated. One of ordinary skill in the art wll
appreci ate that a nethod of adm nistering
pharmaceutically effective amounts of the potassium
salt of telcagepant (or the hydrate or ethanol ate
thereof (Forml or FormlIl, or m xtures thereof), or
an anorphous formthereof), to a patient in need
thereof can be determ ned enpirically, or by standards

currently reSEB@ﬂI@ETThSHEEIﬁﬁﬂRﬁE26&ts It will be

o .



a route and in an anmount commonly used therefor,
cont enporaneously or sequentially with a conpound of
W baofpoxrsent invention. In such conmbinations tPET/US2009/049069
formul ati on of the present gvention and ot her active
agents may be admi nistered séparately or in
conjunction. In addition, the adm nistration of one
el enent may be prior to, concurrent to, or subsequent
to the adm nistration of other agent(s), and via the
inteafvec 86 antl $ifcsstethin a’fmnpeseddfun@dhmndcstqwm@tﬁ a wagresis ficld that

ha‘ge&éﬂ% ﬁﬁ {1 omghelé :ngrhtrl]llgcael‘r%t Sur cgg%h:a;ﬁu%elglea&ﬁ field
o‘ﬁfpﬂﬁéﬁt@@ﬂ a Q)ént@ﬂ 838 of tiey sicRaASY HK'J &dmblﬁatidiheoﬁ%ﬁi upper magnetic
whi ch this invention bel ongs. Al though, met hods and

fighe t48r 90 & layveri magnege feadd |4@ap@4twqdoby ﬁ@%@ﬁ@@é r}3pkegpectively,
or testing of
ref s Th DB AR AR UE Al e 18y BUARREEE, P os “and
naterlals are now descri bed. AII publ i cati ons
nent i onec{OhéI]ei Im ahfe éxeopigrer ambadirengi A pyocessf @laameeser is

to dj sclo ri.be the met hads and/.or, nmat
adi iR et SR e o b Yot PaslCalse v e sacrplary
eI &AL maBheticORlld ANalpli¥d ilRRAS rhdidbr thhethe wReeRNklcYrace
descrlbed event, circunstance, feature, or el enent

shepey ,is kﬁffecwéed Inothe eeopary ardbediment, He cdazadr impengiv field is

stanc where.the event r CUNS C
uib RS SR St S R ERSTE N el RiseRURT hRSE gumete
soﬁ@ﬁﬁ@rfh&batan@%ﬂifeﬁ&ng el @t fRRdid éhhfaﬂ& ﬁh@ﬂ@ﬁﬂﬁﬂ c@ll %hmihereby
the singular forms ' and," and "the" incl

ingyiegieathe deptr afnfhe npgit- @shsi lﬂlF?éfaé@ntAesi@SH@b]@a?ff%ﬁ af &teawé@lanced

e BPUERUGEFs RSP TG, B e

shapatcntbto the drydietnded to serve as antecédent basis for
use of such exclusive term nology as "solely,” "only"

and the like in_connection with the recitation of
claim el eﬂ‘?@ﬁ% nFl&Pre ‘E B pplogk dipggam pfan ckemplaty frgsfal growing
syBREOI®. t SRtk 866 Rinpldi¥ %”@id%ﬁra'ls?m EHsta efovelR %ﬁe"th&% prbauce a

I's to be understood that this invéntion is not |imted
semacquanetoe ulgat Enpodiatetht @rxd;@é @rdvind systsmsiihinplagss ofacuum

(o]0) . It is, al st ood .t hat
Ch@%‘?’ ﬁ% H@eadcrﬂ%lP% fﬁﬁ & P%aﬁerﬁ??g {96 FRgRRie %remgﬁce heater,
suB@ERAd tiab REudPFE 103 UIDARing RaGh VB Sryoal pullirRth EscBRY drive unit
intended to be limting, since the scope of the

(e;gr es gptor) A0énofatss apigiblepld3) ifor exampémliy thy cloplewip sleeteen as
0]
nBERETSHATRLES. SHATBLENE, Ao RPN RS e oy over

creédibenialadseddfred albRg eeagbwiRprodesss oWwath ¢racibit T(Bn@ a ﬁhcon
12 weight % The solution was spray dried in SD
mehh A% 5%%1% aanapylevglld L Alrsor@ptiane ﬁhSéfer 10@ pullha Smslq Céwtfﬂgl 13,
0 P S t
st&rﬂﬂ I\)leght alpger:]edr g?&glaf’f 52&&%?%% {(lﬁ:‘rie ggﬂrsg%g o Qéﬂ% 117 frorn the melt
1(]9n| once tcadpértiat pokk shdfB6r 01Ut et cbnmepmddtwwey dfmlley (not
The .r sultl wder s nea red py x-ray powder
Sh e S ) SR nobShN: R B 4Ryl GE PHRREG ruoapected
to BRI LR EAH SRS D Pidutd ABSthatl H¥fds thB el d‘rwtﬁqtlls%dém@ E§stal 113
was run from4 to 40. A single anorphous formation was
growdifom exgdisyystadd 1profil e of a broad hal o. Phot ographs
of the resulting powder are shown in Figures I A (100
mm scal e bar) and IB (20 nm scal e bar). The resulting
powder was characterized as having a nean particle
size of 7 nm 95% of the powder had a particle size of
| ess than 18 mm and 10% had a particle size of |ess
than 2 mm The density of the powder was neasured
"l oose” at 0,1 1 g/cm, and "tapped" at 0.18 g/cn8B.
Carr's density was neasured at 39% and the Hausner

ratio was 1.64. The surface area was 1.5 m/g. Water
content at ZSUB$HWTU§EESHE§HﬁGﬁUBE&96Mas determined to

- A NA 7 p— o "~ O~ " o a1



3. The powder mx is dry granulated using a roller

conpactor.4. The resulting conpacted granulation is
woredibmeek79%5, The nmilled granul ation is | ubri catedr/vs1009/049069

t he remai ni ng Magnesi um Stearate. 6 The |ubricated

material is conpressed into tablets, 7 . The tablets

are coated with the white filmcoating suspension

conpri sed of Purified Wat er and OPADRY(r) White, Brown

or other colors. Exanple 9 - Exenplary Fornul ations of

t he Pot asli0hh Jarucibdg lﬁélanégmfg&wrymbhbi hrye 2 gbington axis of

f or nul 0 f t.he iumsalt o epant
R B obeibiskifeBR207 iR bR P FREAES 1955 o
mElpY 09 at &pladtiodhaif@imitPhoels] iflat M)desifabheetA-A digblabdrive unit
Formul ati ons of Form Tejca epant Pot asst um

128+ Happlariy rerfsemmHngke fbiow ieieES 7AS pdregtianigpragie the direction in

bt OGN JRES SRR MiRyerion.

enbodéntito misinglisd-etatian, niap btysiat iddivaang dnpey motateamd! shaft or
r us as pharnacal ogi.cal | y. lL.ve a ts capab
%E | ringhe £ SBe BF%‘F’&HHHR’Y %&@glmé?%dé%tﬁ AT R] Fsdeboppble 103
(e%a h'tﬁ@bl@ﬁkwfs@ ﬁfr@&%nb n!%%%duﬁﬁ n?éé)qﬂﬁd@é r&GEkddHoBds co-rotation.
feration and growh. Back und of the Invention
InFHddttmnn ckyisndsasc neprlgs emtsesaarhchlrog@ri thei drystalf 1 13 claivago melt
[ l.a central role in the regulation of a w de
b@%HﬁEngﬁ%ﬁagppﬁ$§FE%?%ﬂ@@ﬁ%? and so maintain contro
over cellular function. These ki nases includes Akt,
Axl, Aurooue2d), Auddiagp tHUCLQIcBralski %1@20 gahadwth process, a
fgfr3 fIt 3, vegfr3, igflr, I'KK2, JNK3 rX/egfrz Kl ,
quyBtTty G5 POLGKystabve s, OISP(éysﬁr@quls chapgrd o eiractble HidafA heater

g T L N O
inhethivdil of OB ’vaémﬁm charkbond®es An 28 uppINE78B.gl., Mptuttlgeeds argon

t her apeut| rgeting tool . Many djseases are
gaéstgd’é‘P‘&tr%c? Win # %h&wn%ga&:épm%m ¥shohied iy ey 151

reﬁ%v ésefr&nKJa@ﬁ'\ﬁﬁ cﬂﬁrq bat ﬁﬁ eXRYy EQ&%% p33s, &vis fed with
I ncl ude cancers such as acute an roni ¢ nyel ogenous
coobug emtca filoAM raaeciotNB, suanwundmvmnmn cihmrhbarﬂtﬁdt @ ygoling jacket
car di ovasc neur. ol ogi.ca proli and
et RR e babiest re e deatc 1P A BeRidt g T3S e Wémplary
enAbANBERE Codlird %a@&elsanﬁaﬁ PRARASE raeslhﬁf)@@f GlheS BRKEDIid interface
Accordln 'y ere has been a substantial effort in
(Sh@m o lﬁguree Benil 6).r Yorosierifigalby, Gltl epme Rmha@mentshwtthwrcgohng
Ja% e?tl %ﬁkgggf f { I%S@rgg%gﬁha%rlgp T a ¢ s%ap% gn?ave shaped relative

|on

toS eﬂygt@t iM8, vititde Nthghdoncpat §RdpeC BaPat deptd eof f&b{nbbdrﬁk{t&yofhree
Aurora kinases (A, B and C). The Aurora fam

mybmsisrs, s i Hewever.cbnin@uding £oekng szdket M@s%é ritepd) of the
t di T,
o205t R A L0 osbleat kS TG SRR R limer

(Smn@nlflcantly in their |ocalization, functlon
substrates and regulatory partners. Aurora A is mai nly

associ ate the i ndl e oles duri m t osi
where it L%Q%]eq T E0P BV BER I B ﬁ&l@%@ﬂ% Aepginefrgter return
migFdd 437.01?3/1(1%55\5&&{1 Ferffire swﬁﬁor sW¥Bidas a HRAGAN 139 (or pyrometer)

10: 234- 235 Spindl e assenbly requires that th
mmru@etthfn genpnemtenemﬁ welt XRP Rt 268 STHXE, anérag@tamem rtI@naiUAer 141

& %’rEt U faeps tn,gLOt“b“L?gtg{p% il Q?g'(%rgnt)r& it 143

pr5cé§s3€s5ﬁé sightl§ Qéreerfe@b$ eHelfioltd@NS 30 AndBOS b eRY transducer 141.
pronoting oocyte maturation, polar-body extrusion,

spi ndl e positioning and exit from netaphase |

Regul ati on of Aurora A occurs through

phosphoryl ati on/ dephosphoryl ati on and degradati on.
Protei n phosphatase 1 negatively regulates Aurora A
and this interaction is nodul ated by TPX2. Aurora B is

a chr ormsorra$UB§§:sIEbHd} SHEETE(E[M%)TU| tiple

e s T o o, .



Xis NH, NHCH2, NHC(=0), (-C=ONH, NH-C(=0)NH, O S,
S2NH, CH2, -CC-, -CH=CH, or an heterocycle ;Y and W
weaobhooatgependently is O S, or NH Ais a 3- 7PCETRE0EHI069
ring, saturated or unsaturatgd optionally having 1 or
nore heteroatons and further ‘optionally substituted;
Cy is selected fromthe group consisting of an
unsubstituted or substituted cycloal kyl, bicycl oal kyl
such as norbornyl, aryl, heterocycle and het er oaryl ;
TIR ¢onrR] uRBd4S hinayn@?e@ emﬁéfmlmyd idégita] oSkrhadeg aemputhiethabeontrols
crgcfﬂo% %?\ge fgl(l)l fl n’if ﬁ.lrsygtlaf {szg gﬁqf g.ﬁl a%e%tglr fplﬂxgzgf Sl?lﬁh}’ 013? vacuum
pudii 161, ahKyhs floar Bphtrolfdy dIROXge. g hydlragxanaklisyd corﬂidﬂ@?gy, In the
cyano, carboxy, carboxylic acid, a carboxylic acid
CXSBPENY e@béﬁlﬁkﬁﬁ%;ﬁb’ﬁtéma]é%dd%ﬁln@bl@b@ﬁ aggippeicaajer N(Tfemygsence
e C [ [
of b AEhEe, GO St I HoGTHGler, FEEL oo AR of the
cry{t&-10B- N(Rny) substltuted or unsubstltuted aryl,
het erocycl i c-al koxy, substituted or unsubstituted

het er ocyc r heteroaryl, alkylam no, dialkylam no,
o k1 oy 007 1 ey FOGTeT i P it h s a
sofdnlé¥d &gt ‘P@Sﬂlalﬁﬁ)%yl’ow%k ploHEa Bl RO K S¥noid 0011 147, may be located

het erocyclic-al koxy, alkylam no am de, di al ky1an1no
abant ded dnalomxya*»pectlmy,dnelstl@iel llh;/drloﬂkxalekgmplhgydmmdlment the

B e L s A I R

axicfdgpe agiendfl yyniraytrpa 191, Bﬂlémbperadﬂdnwel%ﬂs 145 and 147 have
di al kyl am noal kyl , aryl -am noal k

yl,
SCPAPISORYEIr SUAPH G0 ARRSIY; 4 PAt @rﬂomwyﬁrr suaaimb%m@ plowggrgcoil
po‘%l:? g@'f%tl ?F eta&? 0 %Rlléﬁ §St &%ﬂ?ﬁ%} {0 Vﬁnttd%%{lﬁheﬁehqg)t cgorrrl]tr?gumt 143.
mhlch they are bound join to forma heterocyclic
group; or[0a2gha€umes Lﬁdmahloppemteebteabd)ms inah¢ twepsaedidid coils

drat sol yate, taut.o nantiq cemc mx
”g t°|H’i° CprehaFEg hjoog rﬁ%ﬁ‘t’OIPﬂ%P@é{ H%é GRGIIng water to
th@clﬁpi%éld b 186WermQ4iUL 85 Lhq 11917 Wep&raﬁﬁfgj vidE&blfhg water return
phar maceuti cal fornulation along with one or nore

mphfnldrddéut Aclaibys alticklpt Fhberainds enils léﬁcangh Bt to teduce stray
I t t of .th t
midieh oo Freir PSR Esmtes b Fell S88Fkai dea. (111)

wherein: X is NH NHC(=0, NHCH2, (-C=0 NH,

NH C(=0) NB029, 1, th8@dpla&iiZ2mbofment, WysteHCH8Hpiod@edsSsilicon

NH(C=Y) or. (C=Y)NH Y and Weach independently is O
crgstalgneqyssuitablg £ @pe iy deviceamprufactating. rddpuitegsopslgsystem 100

[
L P ELER: gl B TLS L TP £l RYarteh b 0 Y fcn i
substhetiadly freoroft atgglcgm&mqad ciafrigiskt poigt atfoats. uﬁ$1wb$§; id whlesthntial
or. subs uted cyclo cycl oal kyl
PAREIHOY ﬂ@@ft orgyth 11 %rpé?@ws% my@aaﬁa dﬁ%st“é(eréitequtS Gress ghan about
1 %310“6&@&@/&999@&%%'%011@5 '3! 1@%&&@/&11%%% R about 1 x 10°
OX|date form of fur such sul fi'de, fone,
deedty/emb or swdrf mmdfm:cdéqle agglembfamdalmrdmc pmﬂltalefemts; rEurtherrnore
amn for hydr drox al k al ko
syEGimo Ba B ke e dtabieg ety Ahg S ity A gibmerarcd
de@&dtEthat fe @ﬁg&qm é%uﬁﬁktg/ RARbABteAU G M) &8 dialfer®) - N( RXRy) ,
acetic acid, acetic acid ester, acetic acid am de
including an acetic acid am de having substitutions
-(CO-N(RxRy), substituted or unsubstituted aryl,
het erocycl i c-al koxy, substituted or unsubstituted
het erocycl e or heteroaryl, al kylam no, dial kyl am no,
al kyl am noal kyl, di al kyl am noal kyl, al kyl di am no,
al kyl am noal koxy, al kyl di am noal koxy,
het erocycl i c-al koxy, al kyl am no am de, di al kyl am no
am de carboxylic acid ester, hydroxyal kyl - hydr oxy,

hydr oxy- al kyl am de ester, di hydroxyal kyl am de ester,
hydr oxyal kyl SWBdd Tateil SHAHI(RUWhér26n Rx and Ry each



in particular. The invention also relates to
conpositions that conprise these conpounds, nethods
WO 2010063708 t he conmpounds in the treatnment of ARCDUS2009/049069
ki naserel ated di seases and cqgnpl ai nts, and processes
for synthesizing the conmpounds. In a first aspect, the
present invention provides a conpound having a
structure according to Formula | : (1) wherein: Xis
NH NHC(=OH (-CCONH NHC(=0)NH O S, SG2NH, CH2,
OG-, or[00Md=Clhe stvpos of ths n@}t-smhri ® inelprystal onterface is

a itro, yl | het er 0a
Coaéoﬁedsp@ Ul ool gty |6 AR RGN Lol cKaramepy, of
aggldindrated liktyihsic palndakfeyls. F&éﬂ@é haha 6 idusthed exoadliyl melesolid
R is an heteroal kyl chain that optionally is bound at

inferfiapesy cxtgading fiou 8imelhgudacenidd - atlemehape of s preryge between
ofd AU L 11 SRR TP I o o
(shewiin Biguoe Sann shdper retﬂtlve xo diad edysfad rlmS 0br 8 ubibinasoe f both

as a sulflde qu sul fape, sul {inimde, .

OB AR FOIeISTT 1, 852t WH}gtk3ﬁlhaPef)or4ﬁ/1?eSC“bed below,
colﬂﬂgflﬁﬁ)éybhe YA QYR idt¥raceBlHARX WaciEMRR O r&RERGX Yn crystal growth
carboxylic acid, a carboxylic acid ester, a carboxylTc
dedeitd am de such as - (C=0 - N(RxRy), acetlc acid, acetic
acid ester, acetic acid am de including an acetic acid

A T

toSafRst ifdhRd- s@hd UReHRsd khidpeedChRiRifr YelR @F the process of heat
het er oar yl | am no, di al kyl am no, al kyl am noal kyl ,

tragisger Rmaalmm;@é’w% moazlewnup%ﬁherimm%utﬁ@lf ami gerdridoshiere are two
tygéskgdfl gdngg&tﬁ%al gt%%‘a}f coﬁ%n regg%‘albf{ogceﬁlcggéé,chaﬁ‘l W&tﬁm B&hvection
od@yldrvmeylahé(yiovhyldﬁt@fmethM’@)dye &bk@ﬁlaﬂfplaeo &ﬁ:tlﬁésence of heaters
di hydr oxyal kyl am de_ ester, hydroxyal kyl am de acetic
10&&%@&%@%«@%& geadienky Foxead ORYRSHER QETHP Yham {hegroygment of
th@'nﬁ{)! 108 a&&&&xﬁ eﬁf%r'r%h ‘%Eﬁ%@ﬂ% kay{'na Al fid d?%ﬁ!léfmb 103.
ocyc - am noal , O eteroary m no al kyl; and
Awlmedleglly ‘cdnErdil\iwg e oopsicho midkdmuy fadietaN @rodmiog aatesired melt-
afl kg{b ]group may, together with the N atomto
“&tﬁr #9rey it e bound, join to forma heterocyclic
group nis 1l 2, 3 or 4, with the proviso that n may

0 when X033 Ofibffc 1 MR sOXMGIRR: diffrad PNRAERERRHEEIGARAY and
accept abl e salt, prodrug, hydrate, solvate, racemc

2095 formed gheing crystel anemithi ofvethe taremplsry emboginfant, st crystal 204 is
f Al ,
RS SR RRITER Ll EOEH B, RS o gerton 210,

bt A ahd aRridbld,waXl 254. N, thal&der\v%laﬁy &nbédiment, hidltdﬂow cells
(ﬁ)r ef erred enbodi ment of For is CF3, X

el d\&OR @reformad g mgl 2P dﬁ%& @wfébi%grewm@wm@ W&ﬂe crystal

ik t f:
2031 4%(%' Hrrlggt{?e 2&8 alré" %{)ﬁ@ ﬁﬁg{ }_#aﬁl\ﬁdlfré%toﬁ Qge i§3- fo%iuonp1 More
spsulﬁeaﬂm dlenmmttypés dfiflow calistfbrnprdah endl€2Déearb e ammat colt 200 and

Brovene s ta B TheirmencOhaabi BT B PR Pa aEay and
thé uy eﬁfé?%ﬁ%ﬁi@ hrrRdd Eleﬁ%chfctﬂthe Rb £ Qféf e@lﬁ&*@ﬁ’tdﬂﬂ@%ﬂs are

R simul taneously is - di oxoal kyl ene
foohed nndxw modntﬁnrqtat@npmdyions,l mgluémga@ Eokrhamneell, @ot shown in

di ox not referred e di,.ment. t he.
FighS Bl ad i Sl oR AR cainlr el 58 SILRFTES dodahfion of as
coNBARI ITG rhélﬂscqai 1@%@6@2 B adUdes tHe p%ﬁeﬁbe K Subheemzbae

laWis O Xis NH n =0, and Ris Hin Subformula Ib
Wis O Xis NH n —0 and R sinmultaneously is d and

a 1, 3- di oxoal kyl ene chain bound to the phenyl ring so

as to form 1, 3-di oxol ane; in Subformula Ilc Wis O X

isO n=1, and Ris H in Subformula Id Wis S, Xis

CH2, n =0, and Ris d; in Subfornmula le Wis NH, X

is CH2, n = S)UB&TJTRTTFSSHEE%(MEOZ@JI a Iles O X



in Subformula IH Qis (CCONH, Wis O Xis NH, and A

and Cy are phenyl; in Subformula ITHk Qis (C=O NH and
w@010802123 hoxyphenyl ; in Subfornmula Hm Q is (BIDUs#d09/049069

and Cy is nethyl phenyl;in Suffornmula ITHh Qis (C=O NH

and Cy is fluoro, trifluoronméthyl phenyl; in

Subformula IHo Qis (CONH and Cy is chlorophenyl or

dichlorophenyl i n Subfornul a IHp Qis (CGONH and Cy

i s naphth in Subformula ITHy Qis (CCONH and Cy is

nor bor nyl| B(/)O?)ﬂ Seivdngthening Knmag godl 10©:©\;llilmt@n@e(f9l‘m@0n of a

trlfluoro X th 28
OB A e e Ao S i GERE A b nyFisure
6)l KdrfaRlcoN |2d@ dan Bhefade @troﬂgeir By Nﬁherwﬂp@(mé)én a;Nh‘l-lﬁhﬁletlc field
(-C=O NH, NH C(=0) NH, S, SO2NH, CH2, CC-
or. lPaCﬂ@rrasngthrescoelposento@f fag; 2l @aan@wﬁﬁérme@eapmreﬁgcusped
upsat W, t r
ot R e Ao, HPBARH SETCUET RS t SHATSE IyBlaslRE € mel
tesptiatied dt riamoirh @ 19r ofu prucdis i208] gingingain usedehi, twhiekl also
substi tuted cycl oal kyl , bicycl oal kyl ch as
aﬂgr%erfﬁwaﬂ% 2, MOFS CRRG G Shape s anq(ﬁfe%ogridlatr%rce 2% s H,
SH, hydroxy, halo, amino, acyl, fornyl,
al kyl am noohet emoeyC kfem dﬁh léﬁibamnr&theﬁ eieAY&eponent of a
alkylanrno al’kyl am no, di al’kyl am no- al kyl am no,
cuapédy Inmghetes- dicklorpnliedi during anrrmstalagmyg Iivetass os yiséreased by

N N

ficlg 8L i ghod@l ifl Fi@ire 3% i s6m@GinthodM&Rs a bélant&d &uspéd Ilﬂagnetlc field
denotes the presence or absence of a bond;

R1, R3
is dglaned h?él@p @ﬁ dénsnog magngfic éﬂddrh%ﬁnéh%@p% ma@swttraﬁ@@l 40 (i.e.,

thg %fagh&ic ﬁ %du%&? F¥ %811 Isghghlg . F%Q]I_r{ Qﬁ% of é‘”b t%ﬂﬁally equal

st@hitl to the ldwér m&gﬁdﬁ@fﬁld Mdf@ﬁﬁﬁh&tghetmﬂﬁ&d@od@dfw coil 33
car boxy,, oxylic acjd, a carboxylic acid e

r ter
(shoyyh di rigere a’SP d EARVEECKudh SqEIC. grebagim twm)unﬁ%le@teﬁccusped
tid.C C l |
el AT ACIARES B BSSDEL A ATHER KIS upp
magnetOfiehd #8([@@ 3 sshsbtinllyitdbront strasgtb shant tht dewarmagnetic field

oo SRGEURILS o BRGSO Bkl T @t YT gl fild
coa{ﬂsylbmléa@ ahdty burfldl ajd<1yslharrh rlﬁthﬁ(ﬂe, 3yal kybslitadl Q. unbalanced

(élanrnoalko§ﬁﬁ di am noal k %
curam n@glyfmq eldl dagsynot awb}deamprucﬁljarw e, ﬁddarompoanmtru@ﬁar melt

ot S Lo eSB! Sl (ALl T Sl 30. s

use& deR¥kY ainky hdghste ﬁél@ts!r@ng@lﬁ? ivekies\aesr@ing tRxfoaBthie Sagibtance
i ndependently may be H, al kyl, anrnoalkyl
frem dh& youes Wﬂmnkcy)ﬁnpagpwa_ séliepg@aqfkay first magnetic field produced by a
|
LDl SRty LAl AT A O
magnerio ﬁlekiysltreggmup nréagu,red agefdietthad is b distect| 24} ﬁmﬂ l(he first coil,

ch t y are. b join to forma het roc C|IC
f@h Ewco még%&f?ri% %tmrrg%rs MLagEEd pt HBBt 4 1§ hesagydigjance,
Xhﬁf&h%ﬁeesecé&lé’cﬁfe tautonmer, racemc mx, or enantioner
thereof. Tn a first preferred embodi ment of Formul a

IV, Xis NH, Ais phenyl, Yis O Cy is phenyl, Rl, R
andR3 eadf03Hd eherthe ncxeyﬂpla‘yH embadin®nt,s th;ehl wibelanterd acusped

ey LSS g s BRI Gk efergh S tpper

masR3 RACh0indeapensieat ﬂn‘z(gﬂeﬁc Hicl@d i€ 1io$ varied during the crystal
i met hyl am no-piperidine. In a third preferred

enbodi mnent of Forrmula IV, X is NH, A and Cy each

i ndependently is phenyl, Yis O Rl, R andR3 each

i ndependently is H and Z is dinethylam no-ethyl am ne.
In a subenbodi ment of the third preferred enbodi nent,
Z is dinmethylam nopropylamne. In a fourth preferred

enbodi nent 0$UB(SrTrHTlHE S’HEET GRNHE %hnd Oy each

1 =~ o



inhibitors for the treatment of solid tunors
characterized by having Aurora kinases that are

w@re10n07y5 expr essed or overexpressed. Such sol PAT/US2U0Y/649069
i ncl ude, anong ot hers, nonocytic | eukaem a, brain,

breast, pancreatic, ovarian, urogenital, |ynphatic
system stonach, |aryngeal and | ung carci hona,
i ncluding I'ung adenocarci noma and snal | -cell [ung

carci noma. Furthernore, the present invention provides
grpwdy mepsesst i Chd cmﬁﬁpmsmatgnotmcs rﬁmfanéttat@ﬁmaaftamm@mhataaxwg field
ol AP DL SR 96 LA B o MhRHERE RS Between he
stiehgthi aﬁfenhatupper eHagpameficldndd el BE Riwer tryp@stiOffickANT 6§ Saried

conpr|3|ng adm nistering to a subject in need thereof

dugingethe epts a&@r%tbﬁpceéf, 18 fReiHEs MaHIIBINE Y depred stPRh ©f the
0 I

ofASB GRS et mlsadd 36.07pd ol Rap B FRA D i ehe

current hepplicéad oppdr cofl ﬁeaﬁdﬁ»mlofzv@r o®il 68. cMmteGVer fHeeratio may be

ds of the Fornul ae |
vafiofl B & WO 04 A Mse NGB gy 5%% @ega%&t? W&cha}g the strength of
the )ﬁ?ﬁf ﬂélﬁtc'oﬁlp@cl&ﬁ oF %he' thoaBht ey &sgéﬂ 1%5% ic FRIE Y different crystal
chenot herapies, and/or can be u restore the
greWil stagey aod/oc diffeainn cesiabtenphscancer chenot her api es and
radi ot herapi es. The conpounds of the present invention

especi al | S, ful as Aur ar a. Ki nh| ors

Tho tr aad HORIC oo Frormefiey Qi ode St b} Sfkyinfgnenc
fiAIUOr the kirflasie st lohat nakectid ﬁélﬂ gQ)/aIﬁDQﬁrtB@fa@l@ Héfween the strength

overexpressed Such solid tumours include,

ofgiprer magnabisdtojd @ an lgves magnetie Held, 420re élg‘{errmned %ased at least
1ngﬁptcc{ne1%"e' ?fect WALkK anc ga %gﬁjydtﬂ%%ne i FRRALS nstég’ LR ﬂow cells
ngea car<i nomm, |nc ng

(caddhananceihaoa aﬁdi] d:busymlcy <€leR02). urg mngﬂhmfmperTrhEgnenc field
ounds of the present inyentjon_have

(0]
40aﬁ{1?/6? s plegngth wé I%FII grensic fighdl f4 max é’ﬁ o@eﬁeaﬁ%rtﬂda?ﬂch that
KiHRcol 205 13, MenklbEhd drdflrBub ity 366 D02 MefREhld, Furthermor.
thpagtice hetwiaary thegsteenpthpelr ypet infagnetid fielddilsaakthe strengthad lawer

e W RSP 3 SSORRE AR Bben

anldyo¥RRepIRl cEigped [suecallbg@ase, inhibit transplant
rejection, inhibit neurological damage due to tissue

repair, etc. The present conpounds are suitable for

pr ophy| ac0P&7lor Fighiss aifeutB cansliBpodlestrataia gxeaplny iraeit flow
511%{11218519 ISg(f) earna%txlel% la\%t %O& et&%ché?a/ tﬂ)lnsf lr()agf4 o] &%fatu%l in the
conpounds ‘accor TP he i nventon prior to the

meleed, apdan bxahplamenhgridtis gaievector sing atig 3200 Ebspéc&iwelyt during
the growmh of tunors, prevent netastatic gr

cryiteh %{ngﬂl vder arhslansehewwed aragnctiy tldcdn ahleoxllggt&sﬁcbﬁxample a
YR iy et E oo PERATPAUCR, B4 3P 3
andr the rsmemgzthrtg“ Ibiver malgnetmaﬁelsly%(ﬁwnah Elgmepla)t 1semte. Il other

Defl itions us h des tion of
Bﬁ Ha%era?agelﬁféc f %19 i gh Syt el @3@ girgngth &9&5@ stgength of
10%@&%?&@&@@@ YFECERRIALLS t2althte pPQRIutBELof MY %ﬁh@ed cusped
pro rug, tautoner, enantioner, Stereolsoner, anal og or
meggietiv dicids eppdrena o], (Slllch:tl indFiggrend end essert ¢@e1r3§o¢sh®\nn anyjigure

r i) P glEi BHRE vErBE ey R horr G pfSedsoe) of a

rnbﬁﬁmn{@nﬂhﬂh&eh&ﬁﬁM@@ﬂiaﬁE@hbMdQBCOWDaSS substituents
resulting fromwiting the structure fromright to

left, e.g., -CH O optionally also recites - OCH2-

The term"alkyl", by itself or as part of another
substituent, unless otherw se stated neans a saturated
or unsaturated, unbranched (linear) or branched chai n,
or a cyclic hydrocarbon radical, or conbination

thereof hav$HBSiFITDITESHEE15(RULE726)8 9 or 10 C

oy T . o o o o .



residue, C(OR Exemplary species for Rinclude H
hal ogen, substituted or unsubstituted al kyl,

wG@aien17e8 ed or unsubstituted aryl, substit ut ePCDUS2009/049069
unsubstituted heteroaryl, ang substituted or
unsubsti t ut ed heterocycloalky%. As used herein, the
term"fused ring system neans at |east two rings,
wherein each ring has at least 2 atons in comon with
anot her ring. "Fused ring systens may include aronmatic
as wel | d90s%in Eigoreat3% 9B.ngysl €xidlnpirate aof exepdaay melhdlow
.Syst.engh,arenapht hal enes,. | es ui npl.i nes .
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used herein refers both to preventjon of a particular
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her éby bl ocki ng the biol ogi cal consequences of that
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treat L., he term "pharnmacgutical.ly accept
midret A e Bty PORTRerEi: 79ds YulEStRe@Rt Dt ar More
spREIEPANE G et iMustelt@t enBddmBen tiRXdteen Gl Fuppbr Bagesic ficld 40 is
depending on the particul ar substituents found on the
appEnpOaishs0.-62 o€ thoegnpdref lawenweanatisriisddiAds Merespecifically, in

sofl s TGEPHET 0t WhsBOR Bl (R R NP ot S g mpspe ild
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a sufficient ampunt of the desired base, either neat ,
magnefig r%ﬁ% Detvast &g Hespethse st magsa%réﬁpﬁég 49 and lower magnetic
ﬁQQQFgggng; blay tg8pcePt abl e base addition salts .

I nclu sodi um potassium cal cium anmoni um organic

am no, or magnesiumsalt, or a simlar salt. Wen

conpounds[0840]t h& mpagstntratimeé Attdohy oot off exangilabnlyenyay be

Basi& functhpnalities cid, ad itiOF saltﬁhcan be . tel
acBisvad REPBY IlenteRet iR TheReti sl Of SPipYsthal ipproximately
tweHPEHE gercwhtt R 9%) Dffal hetidn arRwhlcvef atdiabdasicoRé 31 and 33,

acid, either neat or in a suitable inert solvent.
angdhapidaw lefvepkail faceitt idaydlyof seeept dsl & apreximaigih faty-five
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1oRRPSRN$y ous acids and the like, as well as the salts

erived fromrelatively nontoxic organic acids |ike
acetic, propionic, isobutyric, maleic, malonic,
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contain both basic and acidic functionalities that

al l ow the conmpounds to be converted into either base

or acid addition salts. The neutral fornms of the

conpounds are preferably regenerated by contacting the

salt with a base or acid and isolating the parent

conpound in the conventional manner. The parent form
of the conpobBSAITTEls SHES (RELEa26ous salt forms in
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A formul ation of the conmpound or conposition includes
any suitable for parenteral (including subcutaneous,

WO niwamesesal , i ntranmuscul ar, intravenous, periPONES1009/049069
and intraarticular), rectal ionotophoretlc
i ntranasal, inhalation, and %ral (i ncluding dermal,

buccal , sublingual and intraocul ar) adm ni strati on.

The nost suitable route may depend upon the condition

and di sorder of the recipient. The fornul ati ons nmay
kecb‘anv@rrmemSpymﬁealbfr &s enpredimatelyrihtee dodiagdelvor. nirathd eneiyplary
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pharmaceutically acceptable salt or solvate ther eof
capsqslcyy] the increpsedipepk comnpnen of flee apRtipd epsped sragnetic field at melt-

on r I I
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ingredient with liquid carriers or finely diyided
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urpBECdr LR floft B\)Jep@mfi%' red fornulation. Oal

ornmul ations are well known to those skilled in the
art, and general nethods for preparing themare found
in any st[@%@r dFighier heicly st hbetratiexxtdfooke dxemplaxarmtlesolid
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co'h@@xreecﬁgm m-gﬂpsoﬁ@gﬂétrféég%@f AaCCHIrVgPQB{?J\.B‘%thﬁt t¥e, for example, melt-
herapeutic dose typically varies e hature and
sohdvanmﬁpeoﬁ6®hdoennmttmnm@toabpnmcﬁaMEMKwndhwhEmﬂmwtepwal
of adn1n|strat|qp The dose, and perhaps the dose
MRy aCURE PTogE s 15#8Cyary according to the age, body
wei ght and response of the individual patient. In
general , [ob#3]t ofnahn dRhhpledOHBodiRBHE TristAMNhAPREt a Qialndi® of
per day to _about 7000 ng per day, preferably about 1ng
th@@rhuadgﬁdtmlllam@ts (BOO mary) plesr Sreray, unéﬁﬂarnﬁmleér@békaamdwmped

s R S SR R R S NS
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d/ or 0 | evel s be nece s ry to use
ofdhe gﬁggetwf di srriany %@é@r Mged SBEMPLSCPqqi MR- as
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that the clinician or treating physician knows how and
mggretic tfisld eaneitrampit,a G’Mﬂit@ﬂsllengih af edfimmatby rehevagythe arystal from
conj.unction wt di.vi d patient's response.
g gRARSRu e e RESKSS e Paventi on sul Labre for
oral adm nistration may be presented as discrete units
such as capsul es, cachets or tablets each containing a
predet erm ned anmount of the active ingredient; as a
powder or granules; as a solution or a suspension in
an aqueous liquid or a non-aqueous liquid; or as an
oil-in-water liquid enmulsion or a water-in-oil liquid
emul sion. The active ingredient may al so be presented
as a bol us, %UB&TJEWEDSHE&E éRULEt %@] et may be rmade



wherein Ris as defined herein for Formula (1). The
product from Schenme 1 or Schene | a is used in the
wo 201bo0d7ay synt hesi s of Schenme 2 based upon syPETE$1009/049069
met hods cont ai ned i nVWWD 05/05§§52 to Vertex
Phar maceuti cal s I ncorporated,” the content of which is
i ncorporated herein by reference. Schene 2 Reference:
WO 2005056552 wherein: Ris H, halo, cyano, nitro,
al kyl, trifluoromethyl, heteroal kyl, OR, SR and NR
R', wher d0f#4]ant iRidvaatiedude pemmlrtm yhage @f Hleltaidhyll interface

a al kyl hal o ter S
s SRt € it AB3hfe Bty dvsihsea i B Eigure ©
fa€iliehtdsO 1@@l¢a@in@ mgp@aésbowl@bmxofcr;tsm @bety! T fg tQemplary
which it is attached, thereby formng a bicyclic ring
enahqdifBeniy grocaydpaHangtens arg m@dl)éfsd 4o UWPTOI’Yetth% Hﬁfsl&fwesdlape (ie.,
ot PR ot LR ik 86 BB LGN, PRGOS Bardrpcters
suoh at bexdpoesientnd nmﬂﬂe: anatich @invberused td e difolthointartace shape,

Sche 3 :Referen e: Sakampt o, .Takao; Kondo,
oy@gﬁ{rﬁlsq,q paragg%w e TRRY Be su, ?ﬁté%rna e a significant change in
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wherein: R'is as defined above for Fo
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a napht hyri di ne core. In an exenpl ary enbodi nent, the
shept-enpi ty incl udes a napht hyri di ne heterocycllc ring

systemthat further is substituted at the 3-position

by a dou ongd ter

a |igan db[l884 g{eﬂﬁclgnﬁ%}(% ﬁwjdgf:ct t&?SI%OH %’f‘ag%n? @88 Yor a
cragali drown tharpyéseﬂct‘e dfel iocyd hiagnet”ml fedly.. Fidumy B 8rahedemplary

rylmoiety i s substituted or unsubstjtuted pheny

d ?QS GiSNSIEHAR dEAeEHD18F yoha eyl yeEPYVE TRdhepresence i %d@balanced
m éeﬂ%aé h?él%ctmaﬂ itig 'drb%ékar%ﬂ g@)e%ﬂddj 8'2y+a be used i 1n determining a
nzodi oxol i nyl, urany enzof urany oxazol yl,
pullsmteawmdpw, aﬂdm @favtedl to assa)pfuca$o¢vylldpw1 nDd&z‘otrymsﬂmddlagram
. azol The follo g .exa rovi ded
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Exanpl es Exanpl e
N- (4- Am nophenyl ) 2 fl uoro-benzam de To a sol ution of
N- Boc- |, A0pHelny Fienedi it #el@eiBrgh0q of Beverpli) moded for

co%ggﬁﬁ% %l%gﬁmcﬁ]eo“ ét:!ll gr%‘win Z tgrjg,@} g%«ﬂgn%lf crxstal growing
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preC|p|tate s filtered and dried. It was
exgpplEY dadhed, CIBCN“%IQ”WL%) thgrgrowh of agnenaserstaling ingof prpduced
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in‘fseo g%. I0 e %&gﬁoéﬁa Hqu %ﬁr at t%(ﬁj]éla ngld #bl?t hrﬁ@@c%on of an

m%gt%@in% |s%l$§ﬁnt¥§@1§z ORERE Theli- Mhd"i@{t@ﬁﬁcé)ﬂﬁ e (s‘ﬁMvﬁ% PM&ite 6).
he product (720 ny) obtained

concentrati on was used for the next reactlon w t hout

further p@P#7li cBd axstensovB! [re8mdy desaribyd h@@anpteede;slgned for
usg Wi v&fh a twglq%-%i‘/% 1nc Ihnot ZP%ee%elg?gnévg%Ht}g%lg&mcb fgu ﬁilf)qc\lélgwever,

added trlethylan1ne (1 1 eq) and benzoyl chloride (1.1
eq.). The precipitate (1.1 g) that obtained after 30
m nutes was filtered and dried. The solid was

di ssolved in MeCH (30 nL) and hydrogenated over ni ght
at 30 psi in the presence of Pd/C (100 ng). The

catal yst was filtered through a pad of Celite. MeOH
was renoved &HBSHH§EHEhSHE§HBGﬁ61IXB@D my) was used

oy - .



), triethylamne (1.1 eq) and 4-chl or o- benzoyl

chloride (1.1 eq). LCMS [247.6 (M+ |)]. Exanple 21
woR@doMThophenyl )-4-tri fl uor omet hoxy- benzam deCTH82009/049069

title conpound (750 ng) was f%nt hesi zed according to

t he procedure described for e preparation of Exanple

1 wth N Boc-I ,4-pheny| enediamne (1.0 ),

triethylamne (1.1 eq) and 4-trifluoronethoxybenzoyl

chloride (1.1 eq).LCV5 [297.2 (M) Exanpl e 22
thin-bene ity despihedyhorein- mey kdo- be neliay bﬁ@pplymgethﬁowpmmdand
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il DR e G RES LT LAP s S 20 MG of
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N- (4-chl oropyridin-2-yl)-2,2-di met hyl propanam deTo a

detgmiddon of 4- chl oropyri din-2-anine (8.30 g; 64.56
nmmol ; 1.00 eq.) in DCM Pyridi ne (100/ 100 rrL) was added

N, N- di et h i 7 0 .
fol l omedimb?ﬂ ol 5 déu}r%rrélﬁﬁ‘&p?%glaoﬁoy%g rdfede %pgy@% 394 o
unbﬁlaﬁ@edmmﬂppd Indedeeg field tolle miekt uFer eveesnae,i the edbtermined 402
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g; 15.52 nmmol; 1.00 eq.) in THF (40 nL) at -78 oC was
added butyllithium (15.52 mM; 2.50 M 38.79 mmol; 2.50
eq.) dropwi se. The m xture was stirred for 30 m nutes,

and a solution of N, N-dinethylformam de (4.40 m ;
46. 55 mol ; SUB(ST&&TU)TE SHEHfF (E.UIMQNas added. After
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3,5-Difl ouro-N-(4-(7-o0xo-7, 8-di hydro-1I, 8-napht hyri di n-
4-yl am no) phenyl)benzam de
W@ 28000F7baior o- N- (4- ( 7- oxo- 7, 8- di hydr o- | , 8- naphe¢yUE 20091049069
4-yl am no) phenyl ) benzam de icl)\gas synt hesi zed accordi ng
to the procedure described for the preparation of
Exanple 32. LCM5 [393.3 (Mt )] . Exanpl e 44
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N- Napht haI en-2-yl -4-(7-oxo-7, 8-di hydro-1, 8-napht hyri di

n- 4-yl - anippslpenzarg g The éxbédt%nceﬁ%%ﬁnﬁﬁ% of the rnethods
synt hesi zed accordlng to the procedure described fo

illpsteatest anglateaeriad hefeiExanghicescapal, wans qtagwise sprefiy]., That is, it
is fo%bn‘{%ll])?atedl W 1(13fentors tl}atselecfn%nt% ro(f) the trl]lgcri) {nﬁg; be &)Ielr]f_ogpgd n

| am no) phenyl)benzan1de The t|tIe conpound was

synt hesi zed according to the procedure described for
the preparation of Exanple 32. LCM5 [387.4 (Mtl)].
Exanpl e 52

4- Met hyl - N- (4- (7- oxo-7, 8-di hydro-1, 8-napht hyri di n-4-yl
am no) phenyl ) benzam deThe title conpound was

synt hesi zed &UEﬁﬂﬂThﬁjiSPﬂﬂ%FﬁRb%éHQGE descri bed for
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18.81 mmol 1.00 eqg.) in THF (40 niL) at -78 oC was
added butyllithium (15.80 m; 2.50 M 39.50 mmol; 2.10
we@epip/oe7epwi se. The mi xture was stirred for 3hPEE/US2009049069
and the solution was cool ed -78 oC agai n.
N- met hoxy- N- net hyl benzam de t .42 g; 20.69 mmol; 1.10
eq.) in THF (10 niL) was added. After lh at -78 oC,
the m xture was warned to rt. The reacti on was
gquenched with addition of water (10 nlL) , extracted
anyj qriierEtgags, othigrives speeificdy®dthatribic tiethods @iy ihelypde mgasor less
goncentr si.due was purified by silica ge
oA R M e bEPSRh BB B ovi a1, 3g-of
N- ( 3- Benzoyl - 4-chl oropyri di n-2-yl) -2, 2-di met hyl pr opana
rri de. LCNBO)B17Wheh thr))dium@( &Ilmh@tﬂ 43f the rnethods and systems
2- Ami no-4-chl oro:- pyridi n-3 % yl,- et han .
d%ﬁéﬁ?ér@%% %femoégn%%h%ﬁoﬂi %ﬁf"&leép?r i'dhn- ey| 3nd2 spid" are
0}
1nfi>'nH§& f&y}_%%{ OLHQtn[ %Jg%ge d&feocgr e(?‘e@t eéerlgrg%ﬂé?ﬁ?"%] J%epmg’ O'Hrrpr%ing,
"umimilnng and ”haymg herenintchdede tonbs imvdwsi veadridz mdamitttaln tIBie apy be

OH,  agnd extrac ed W t 4x20 nmL). The residue
Maggmﬂngngﬂog§r aplgguﬁﬁfﬁwgéﬁ S-.chr omat ogr aphy to
provide 210 ng of
(E>2( Am no;gf)&ﬂ' OTKis PWiitteh Nd@cMptionP NBBY | FREIPRROAE . disclose the
anp

mBGIm«vnom@luﬁnmtbe begiteardgl and glseifchgrabls- 4ny@m@pwkﬂw|ld ithegart to

¥ cid t st o A.m Xt u
el e R AR P8 AR G Y Rl nvp ond
pet@rmingi atye liﬁcobpdra'tbd rmdthodt e "Ilh% patdntEbnel sD&{ieaSB itheMinvention is

hydr oxi de (20 ng) was stirred at 150- 170 oC under the
defingd dxtthoalapns, Afl@ ygaslufe pthsp exapples akegeyh tanthgse skilled in

I
th%gﬁg rS%glE gth]\g%?n?%@sg#g fl/lllté\%g 6[8 lbgngxylglgn ?‘ﬁ%oﬁ@é%ﬂe WMaidls if they
ha@hlsonauid! ebemedts pliee ayinot diZfed froydtho liker8-laephphyf thdictadme,aor if

[ I C\VS 7. 7. (M
h[gt() oy ! Ce;(gﬁxlfa e&tesrtrtucttl)llfgly lenelécﬁtse rWlth 1nsubs[ta:13n5tial dif{“erenc)el from the

1uga[&ﬁgﬁhggd&hgqﬂangenzoylan1no) phenyl am no] - 2- oxo- 4- ph
enyl | 7 2-di hydro-1, 8- napht hyridi ne-3-carboxylic

aC|dThe title conpound was synt hesi zed according to
the procedure described for the preparation of Exanple
32. LCM5 [513.4 (M+Hl)]. Exanple 77

5-[(3, 4-Di fl ouro-benzoyl am no) - phenyl am no] - 2- oxo- 4- ph
enyl -1, 2-di hydro-1, 8- naphthyri di ne-3-carboxylic acid
(2-di et hyl am no-ethyl)-am de To a sol ution of
5-({4-[(3, 4-di fluorobenzoyl )am no] phenyl } am no) - 2- oxo-
4- phenyl -1, 2-di hydro-1, 8-napht hyri di ne- 3-car boxylic
acid (50.00 ng; 0.10 mmol; 1.00 eqg.) in DVMSO (2 nil)
was added I,1'-carbonyl bi s(l Him dazole) (31.64 ny;
0.20 nmol; 2.00 eq.) . The mixture was stirred for
overni ght. N, N-di net hyl et hane-1, 2- di am ne (25.80 ny;
0.29 mol; 3.00 eq.) was added and the m xture was
stirred for 5 h. The product,

5-[(3, 4-Di fl ouro- benzoyl am no) - phenyl am no] - 2- oxo- 4- ph
enyl -1, 2- dihydro-1|, 8-napht hyri di ne-3-carboxylic acid
(2-di net hyl am no-ethyl)-am de (3 ng) was obtai ned
through purification with RP-HPLC. LCMS [583.5 (MH)].
Exanpl e 78

5-[(3, 4-Di fl ouro-benzoyl am no) - phenyl am no] - 2- oxo- 4- ph
enyl -1, 2-di hydro-1, 8- naphthyri di ne-3-carboxylic acid
(2- hydroxy-ethyl)-am deThe title conpound was

synt hesi zed according to the procedure described for
the preparation of Exanple 77. LCM5 [556.4 (Mtl)].
Exanpl e 79

5-1(3, 4-Di fl ouro-benzoyl am no) - phenyl am no] - 2- oxo- 4- ph
enyl -1, 2-di hydro-1, 8- napht hyri di ne- 3-car boxylic acid
((S) 2, 3-di hydr oxypropyl)-anm de The title conmpound was
synt hesi zed &UEﬁﬂﬂThﬁjiSPﬂﬂ%FﬁRb%éHQGE descri bed for

NSy -



there are the cell culture nodels of Khwaja et al.,

EMBO, (1997), 16: 2783-93, and transgeni c ani nal
woredehs27ed White et al., Oncogene, (2001), 20:PCT/US2009/049069
7064-7072. For the identifi cg.}l on of certain stages in
the signal transduction cascad i nteracti ng conpounds
can be utilized in order to rmdul ate the signal (see,
for exanple, Stephens et al., Biochemcal J., (2000),
351: 95-105). The conpounds according to the invention

WHADbIsehABMERSEY as reagents for testing
ki nase- dependent signal transduction pathways in

& seases et 1 bt RE LS HRERERE Srim ol I Y BBbing

sy8etn, Vitley drgstdl teeehingquestwal hakingwa theatad perusibic skicludatgy a
inthe art. Generic¢ test systens for the determ nation
segcqnidHeier Ml from; yhighat re?ﬁﬂcwtaélmst%af &% Z{oye pegording fo a

CRETRI ruBsR e Bdag Y£R8 Koyl JRER Ry et

sadkmcthbbedmpnsihgre |iterature (see for exarrpl e
Canpos- Gonzal ez, R and d enney, Jr. . . Biol.

Ch 1992) . 267: For .the id
FRABEE RNt Sﬁé%gﬁg%}gﬁﬂe&i atﬁgme P

available. In scintillation proximty assay (Sorg et

al ., J . wfatinBiteibeciidanc SGEBeNInNBe sdndd@iZdctior whlte 8 ingot

and flashpl ate assay, the radioactive phosphorylation
lsbﬁlngppﬂﬁfigpﬁltb@ﬂﬁ@ptl de as substrate with ATP is

nmeasured. In the presence of an inhibitory conpound,

adecr eas r ad t

det oct abe.  tonangnl i e L RTRES, dkrcid Ippiving an
uﬂbeﬁncmhmespahmagyettcr fae1d foomp(ikEERypipRETY a sk rhhgt@nefmem gleove a

sl RBtETs bl poa mapehofs Fedbelg B audpagtid nerface,
wiRGEReNHAE stk RAR DY O firs? %@gne% fibR i Q\Fealéé*eth% a%e@@kﬂr&%{h of

test known to those skilled in the art.
thessvonddiagaciid vadd ELI SA assay met hods use speC| fic
phospho-anti bodi es (phospho-ABs). The phospho- AB bi nds

only to the phps lated ubstrt Thi s bindin
then can e de%engqﬁ%a/bna M Pﬁlt% %‘enﬁce%hs?reﬁnalgno of the

fige @@mgtlp ef@h@ fias angndtlghdle do A ficldheepsthnifitho ﬁk}éoﬁ&@@%metlc
et Bi ochem J . (2002)). The Aurora assays

ﬁ@@W‘M%@%b@@%?% perfornmed on two Caliper Life
Sci ences systens, the LC3000 and the Desktop Profiler.
These proyi de dahangd ifng i REV M Olai] 3, TRRRHT &FRTIg an
of the relative anounts o osp ory ate

unbaphosphiopyd atagoketid fidd esomensdsyapphbet hefdstsmbgtetlatfeld above a

pt.i the,end of an enz i C reac
R Bttt ARGE G0 pen e KR bealt Gelrala PRy syt
anPREARbAbndht bf ﬁ{eeaﬁagﬁe@ﬁamctﬂm 8 3G thaEraRl 8 S6MBShent of
of a charged phosphate group on the product (as
the pprdddnagnctihBeld b rermagleyoluhinteeca di fferent pepti de
mobility between the two peptides. This is visualized
by excitation pf he S
and pr od3§ct pe%trfl%gé& gn Crog&rrhecz%ﬁﬁl g lag@ %evg &8191 %I{?%’lgg the
filsheénagnadcy Sickl siafveveae emelt_@(l{)ﬁhthtdaoﬂldl theosadend tnfagnetic field

measure inhibitor activity of Aurora Ainhibitors in

baleye thegnelireplid infesfage Fempiass E‘EBIGIG’@ a gonytept fyssgaghegic field and
r I
cop R o M R R ko REP bRl of he
apDMBDI(agmtlc&iedidJstethe espanté iterface. cal cul atl on) into each
well of a 384-well plate. To this reaction conponents
were added to a final volunme of 25 m : 0.067 ng/m
GST- Aurora A (Carna Bi osciences 05-101. N-term nal GST
fusion with full length Aurora A (1-403 am no acids),
accessi on nunber NP_940835.1). 15 nM ATP ( Fl uka,
02055) 1mM DTT (Sigma, D0632) 1nM MgCl2 (Si gna, ML028)
1 mM substr a$TéB|§§yiTlH<£ SEE@%(R@LE 26)
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interfaces. [0015] Figure 11 is an exenplary defect

transition diagramfor a crystal grown in the presence
woRoioixabanced magnetic field. [0016] Figure 1PCT/BESHNY/049069

exenpl ary defect transition ¢jagramfor a crystal

grown in the presence of an unbal anced magnetic field.

[0017] Figure 13 is a flowhart of an exenplary nethod

for controlling crystal growth in a crystal grow ng

system for exanple, the systemshown in Figure

4. DETAI LED DES@Rn@tmm po@1$incCorith 6lldinng whghapwphfing the

% nterf ortant f ctor i

el gl N EE ) e FRRER o BRERophd ampsmgric fo

beldie tishafet-sofid tilerfa®) t@eprids Ivaf;eﬁg‘ ﬁfféestl*eﬁ ghlegrendent 088 of the
process paraneters such as, but naot I|n1ted t o,
fis pprangtiariidd andudicoisecond miagagtisl fiekk 4e i fgpilitalp gnaintaining a
te By
rEloiEh e tterafiof Blefu icoiithPR RS SpBACF BB Rpotc feid oy the
lndns@thﬁhﬁmy enbodi nent, a nmagnetic field applied
during the crystal gromﬁng process also affects the

shape of the oli.d interface. netjc fields may..
o heed th st b PFORY B ATBUTAUE FHBWCR ot A gortolling
r?ﬁ!ﬂl‘ SORALGRLOEry BT $:8 sylsRnf DM AinEH @Ne&;‘étdf\ﬂ?e melt-

| ow and turbulence ére are three conventional
soligt patsrade afdlymisgdtc fiel d configurations used to
stabilize convective floms in conductive nelts,
nanel y, al ’Ahrgeth (? COI‘(? nge S éﬁalm[’ROll?Jrelﬁ C%Ltjl{rglhng a
is a blocK diagrami 'us I'ng an axi al
shﬁﬁé 6f the eheltosoliet ﬁﬁbﬂa@&omiswﬁbmtmﬁng rpe(tdlmnf)m ef gh ihbitGving a
plied to a crucible 23 containing a nmelt 25 in a
Subﬁ%ttaélly cgpevic e appidriaterface shage é@k@twe tﬂﬁ}j’ﬂégq’tc field
configuration generates a magnetic field parallel to
the crystagl -gr [ Fi
cor 121 Fhonr i frief BEE A ShErlCr IR the [RATBOEEbnolling
a §hiapt df & medirsohd hterf&2, said cszbta\l/vgromngjg'rstﬂneh%ng@hbaed] sru01ble
silicon nelt ch a crystal 27 is,.grawn.
inflygig) « pregiescbeipt bR HhGhY Rrmprichetaiff fiky is erown
acBOIdirRORt AL 26 @ SSkiRbESS, %Qld Rgbep&hP g?o%vr{ bRRASHEd %ﬁl)stal pulled
magnetic field being appliedto crucible 23
fregronthel meelhepaid2Belt gnd  6#i¢ s ingot grosmnggy sawpan@lt s,rslld lipterface
th thorl 20l tsalte]?g:%netllsf: field configuration, two
%Eg% St % &3 are 6ﬁaced in opposition to generate
a magnetic field perpendicular to the crystal-growth
di recti om fifDQ&1Gf doilguine adsdeSndasdd| adalsilslipagitiamad adjacent to an
illustrating a cusped nagnetic field being applied t
exgqrigsiobhe %lblﬁﬁ@r&@n@f@ﬁfl&% ynbalanced susppg magpetshicld; and”
growi ng apparatus. The cusped magnetic field
confi gur af Lol dHES LR GHd LAY A HPLLRERG RSrdic the
the axial and horizontal magnéetic f
crggblifciagd that ¢rpstsl. in Ahqpainre dfectai.l s 3 1 and 33 (e.g
Hel mhol tz coils) placed coaxi al |y above and belom1a

nmelt-solig{nte fa and ,oper at.ed. i. n An ,oppose
current. rite b ‘Garm e ofRE BT ool SRR S gy setof
colyragd Yosifehadl aovelthe aMPRNghtciRed ahd SaitBctorfusdt A &0d6 are
and a purely axial field conponent near a center 38 of
p%ﬁ@nﬁégﬂow ¢ MeK-sebaintadaqcoheeingisid sk set ph geid are configured
tof%%]egateg’g ﬁl&{j ér?a%gt\f\@rﬁef@?ﬁ]c?t {4 gecgﬂléj s4t20f %ﬁ)sd chegmﬁiéured to
respec esults 1 n axi
gehatitead s&dﬁcpﬂldgmmgrfﬁ:ﬂd c fiel d conponent s. [0022] In the
exenpl ary enbodi nent, a process paraneter is adjusted
to nodify the nelt-solid interface shape. Mre
specifically, in the exenplary enbodi nent, a nmagnetic
field is applied in such a manner that the nelt-solid
interface shape is affected. In the exenplary
enbodi ment, a cusped magnetic field is unbal anced,
resulting in stronger axial conmponents of the nagnetic

field at theSHBISthEUTcE SHiEé}T éR@LFah@) influencing a

N e r 1 . I



or by increasing the conponent of the axial nmagnetic

field in an applied cusped magnetic field. The axi al
worageoi7es fi el d al so has an effect of increasiPOI/ESI089/049069

tenperature at bottom 212 of ,gruci ble 208, bringing in

nore heat, which al so facilitates formation of a nore

concave shape of nelt-solid interface 216. [0034] In

t he exenpl ary enbodi ment, an axi al conponent of a

cusped nmagnetic field applred during a crystal grow ng
pr ocess ikl.i nchensied ibycagrdralcamdtihr{gainh 0,uplpeein saigriest sst of

ety G 43 B el il S e < BB ufEfe fot pavine
anhXi AR AP0 EHS fie is@genatth@n 4 tlid compOgdnit Betle hertesorrdaﬁteﬁace.
cusped magnetic field wherein the upper nagnetic field
40 (i.e., the pagnetic field produced by co
(shown i nlZFi guir&YS§M in aceordagge vith felpim t@ %Qﬁr%rrl a field strength
of$hd ﬁﬂghﬂ étlct d LSOV e Qtﬁ'efdl dl gé? o‘f%he@ec@n ‘é tlc field.
nagnetrc produced by col f hown |n
3)). Cbnversely in some enbodi nents, an unbalanced
cusped nalghetis sfyr'steﬂndniascmjrdaﬂlq@editm €rla'mnl(bswlazrcciu9rxedo of the
etic fi.el ere field 40 has ..
iR GG ot 5 fipV R RuPelicld o PR i A RGHb tehe aihend miheric
fidraanlween 0 €0 Shd@ooAddi tional ly, a baI anced cusped
magnetic field has a purely radial field conmponent
near nmelt surface 36 (shown in Figure 3 In contrast,
an unbal akced Auspen iregaedmceryidh §laweld. voicrein @l ghie of the
ﬁeﬁ &e%/ﬁtl?] %‘fl 'tl?é Ifs't ﬁlag(:?t&g@ésw gﬁtﬂééglﬁglfi F‘%Létg Cofﬁréggeﬁcgf;ﬂ? 'magnetic
ﬁﬂé&ﬂmﬂ@bﬁ1@@@&ﬁt@7@6 As used herein, since nmagnetic
field strength varies according to, for exanple, a

di st ance omthe source, when c strength of
a first gnetééyrtrer 19 aﬁr%err@samﬁyna%@l P afhcgsip paifl Gtsf set of
codls LERGt e by 8 RETIARH o MBEREE bt {digloRd 9&‘6@%&1@% pBwered by a

second corI, the first magnetic field strength is
scneyaklov@df aurrentpoi nt that is a distance, X, fromthe
first coil, and the second magnetic fieId strength i's

measur ed gt a %r Nt thaE(Hg thet%
the second coil > ﬁﬁégf’? e “éxe

oftdgrentrib&lvascies walispeshdmeoslelficerréditel d is constant. | n
ot her words, a ratio between the strength of the upper

magnet i c freld 40 and the | ower (%netrc field 42 is
not vari elf- durf Ays!EREn epspsdance Mt Hajs dowbercinmil unbalanced
t

cuf é&%{néﬁ ﬁ%gﬁc@o%po ﬁegrﬁc% b g:glraq‘%‘%ﬂ %ﬂsﬁﬁ?ﬂgég@%?b&tw% E&Mfbination
Wﬂlh t@ad nathiioreinaght saiheradin¢csion tolfi gher @tidiblelaat weeerysthkeby said crucible

stren th of th per magneti.c fi 40 a he | ower

GREd sPiara oy 3P0 Ly P bR e DS Py So ine gy tirot the

lﬂgm@&ﬁ§§mﬂ§@egagkhﬁ(ﬁte mai ntai ning a desired strength

of the axial field conponent near nelt surface 36. The

rati o may be varied by adjusting the current supplied

to upper oil 43 systandhoecdrdense with Clam. I'ivorhessiesaidtshape of

th(g: f%hésrf a({mﬁy nggr c%rdfe &acr ?lt‘ﬂelg ?&gubstatnggll Strc?{wavg %—sohd

mk%ﬁcaxm@bmﬂmabdodﬁmngaent of the unbalanced cusped
magnetic field to different crystal growth stages
and/ or different crystal gths 0036] |n the
exen‘pl ary e b oHEHD ﬁf@r G Wg‘tlhé pwérrewasaﬁietrrbelanced
culs (ﬁi ﬁaé&&wtt{c@d Licened By Qfid! tﬁgtea{ndrg%g&ﬁit ée@ of t&ld iift€ombination
/or~the rat 0 between the strength of upper
nagnetlc field 40 and | ower nagnetic field 42 are
determ ned based at least in part on the effect the
unbal anced cusped nmagnetic field has on the nelt flow
cells (e.g., Karman cell 200 and buoyancy cell 202).
The strength of upper magnetic field 40 and/or the
strength of |ower magnetic field 42 nay be determ ned

such t hat KaSHE@THELHTéﬂﬁﬁﬂﬁféRLEﬁbf@bned and/ or

o o NN o o o o, e

i ;t Zn%rggl said. 1rs? Ryel



coil 145 (shown in Figure 4) and a level of current to
apply to lower coil 147 (shown in Figure 4) of crystal
w@eawiommy9syst em 100 nay be determ ned 402 to OPCHIUS2089/049069
desi red unbal anced cusped etic field. The |evels
of current to be applied to Upper coil 145 and to
| ower coil 147 are determ ned 402 such that when
applied to the sem conductor nelt, the resulting upper
magnetic field 40 (shown in Figure 3) and the
witlesaidl mtn@on oviee sm@d@@qtl@nfotf éhedcmczbl(e@hdm ¢IiStR @us:aed gucible
dlrfvaecI L ?1 X n‘gag drlg ?tt rren% t1 e? fK 91'11 ns Cre iNg ;an ingot
sh i guryé ) Rd"or "RPRT M S %r?&% %f g
habﬂfg&’mﬂe@pﬂdces%%nﬂ&h au déf@ctﬁt@bhl’u@n 7) Fur t her nor e,
the current levels to be applied to upper coil 145 and
to lower coil 147 may be determ ned 402 such that

a

desired r&tio fbéy%@ﬁn prrordanse Mithrfgfaigt Pewberminorid gihatanced
regsiy

o R o G AOF b P T S OB, Hfhation

wah sadgdthtiaf intpp eamerdigeneivon ©f theadrdcile aaddhd ¢rgstst byengd brucible
of | ower netic field 42 that Xi.m zes a streng

Are el iAo SR Vel GAcToGY PEghenge 4 + Ramman

cclUBMARCH IRl the &9 BywRe det erm ned. [0049] The
exenpl ary nethod al so includes applying 404 an
unbal anced cusped nmagnetic field to the nelt. For
exanpl e, the determ ned 402 levels of current are
applied to upper coil 145 and to | ower coil 147, which
generate the unbal anced cusped nmagnetic field. The
unbal anced cusped nmagnetic field is then applied 404
to the nelt. The exenplary nethod al so incl udes
rotating 406 the ingot and the crucible in the sane
direction while the ingot is being pulled fromthe
nelt. In sone enbodi nents, applying 404 an unbal anced
cusped magnetic field includesapplying upper magnetic
field 40 above a nelt-solid interface and | ower
magnetic field 42 below a nelt-solid interface. For
exanpl e, the unbal anced magnetic field may be inposed
by upper coil 145 positioned above nelt-solid
interface 111 (shown in Figure 4) and | ower coil 147
positioned below nelt-solid interface 111. In the
exenpl ary enbodi nent, the field strength of upper
magnetic field 40 is weaker than the field strength of
| oner magnetic field 42. More specifically, in sone
enbodi nents, the field strength of upper magnetic
field 40 may be from5%to 50% of the field strength
of |lower magnetic field 42. In other enbodi nents, the
field strength of upper magnetic field 40 may be from
10% to 30% of the field strength of | ower magnetic
field 42. The ratio between the strength of upper
magnetic field 40 and the strength of | ower nagnetic
field 42 may be any suitable ratio that allows crystal
grow ng system 100 to function as descri bed herein.
[ 0050] Applying 404 an unbal anced cusped magnetic
field to the nelt includes applying the upper and the
| ower magnetic fields such that an axi al conponent of
the applied magnetic field is greater than a radi a
conmponent of the applied nagnetic field at the
melt-solid interface (shown in Figure 9C). [0051] The
above descri bed nethods and systens for controlling
crystal growth are cost-effective and highly accurate.
The net hods and systens facilitate controlling the
shape of a nelt-solid interface of a nonocrystalline
i ngot grown according to a Czochral ski process.
Controlling the shape of a nelt-solid interface
facilitates increasing a process w ndow for production
of nmonocrystalline silicon. Conbining the application

of an unbaldﬁﬂB@TaﬁﬁﬁgﬁsﬁﬁﬁﬁE(Rbﬂﬂﬂ%6h and 1 sorotation
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