COMBI NATI ON THERAPY FOR TREATI NG CANCER AND DI AGNCOSTI C ASSAYS FOR USE
THEREI N This application is a continuation-in-part of U S. Serial No.
12/ 120, 9o 2bilosssedn May 15, 2008, which is a divisionalpcofusthiBiosssesi al No.
11/ 432,937, filed on May 12, 2006, now U.S. Patent 7,390,799, which clains
priority to U S. Provisional Application Ser. No. 60/718,618, Septenber 20,

2005 and UCOMBINATIONTEHERAPY FAR TR EAGIN GO AT IR ANIY DIAUNOSPIC 2005.
FI ELD The present disclosure relates to a conbination of therapeutic

agents for use in treating ASSAYSSRORUSKAHEREENf f eri ng from cancer. The

conbi nation ¢ rises (1) at |east one pol i dy, ;N i nt; and (b)
ot Teast one. e atpamngs ot EiftanmstRs S oY a0 % ATE eent

di scl osurgafh 52008 valiesistaQlifkidaNS US REsAVS 1Ws8D VBT iMcsbdRRYfocation of 5
patients for treatnent with a polyploidy inducing agent, a Bcl-2 famly

prot ei n i Hibpiavol).SoPanicHdd), 1 iwbrehotaimas podrytp toUdy Proviuaiahgpplgatipn and a
Bcl-2 fam |y _pr L0 Lnhi bitor, | articular, .th resent .di scl osure

rel ates t rﬂ&@r@?ﬁ@%ﬁ%ﬁ%@“&%@%@@g @F‘fggs WH@IWFQEPIFCQH%Q Sgnd%nut ation in
a BAX ge 1 He a NOXA gene and then classifying patients as

el i gi bl e@c/)?@f ?251.\43' ng %?{Ogat ment with a polyploidy inducing agent, a Bcl-2
famly 10 protein inhibitor or a conbination of a polyploidy inducing agent
and a Bcl-2 famly protein inhibitor, BACKGROUND Anti-apoptotic Bcl-2

fanmi |y protein nembers are associ at ddEW h a nunmber of 15 di seases and

t hus are underyy ' ' ' el tl G Ss. These

i nportant tar gTe}tngY%(%){rlg ﬁ%ﬁdgﬁf&gﬁ%}e@ﬁ%ﬁ@éﬁ@bg@@ Olf?]%?%ggﬁc %ﬁgef?(@r%ﬁ%, t he
Bcl-2 fankdayin@t pticdt €kits§edBedffoting Beokn encan A hBebmbinafRec&iprised (1hbblciser s of
Bcl-2 fam |y nenbers have been reported in the literature, see, for

exanpl e, OO PROHDEYduYgedng Gentrad et least ongBel-2 Rl protengishiditor. 81 (2005) ,
US 6, 720, .and US 7,030, 115. Wii.le this art teaches. 20i nhi.pitors_ having
i gh bi nelAgioTone REsE Apelo R skt ats o b GRS N sy FiPhRe o o
that @Jszpalﬁ@ntﬁ} AR waR a%o%[&?&’;“ﬂ@udﬁ%agéﬁ?%thg-Qthrﬁil Brotdit! fhitetor O
continued drug devel opment. As part of this devel opnent, it is highly

desi r abl eortaccoprbatitioe otopgppindy indhw@ingagentehdl b Bt darsily protem mhlbitondal s of
cancer after oral adm nistration. To .achieve this oral effic it is well
nown i n T g Aoy A6 Felothu SRS B8 1 TerSpey aBesiene! Aty 1 y

agai nst Y i L NN &S i : o]

achi eve Z%“f:eg%? %tb#éﬁlﬁg\%g(g%géf a?ﬁq?%%ﬁ%?g%os u%ghgﬁdet?&}ﬁlg#}fg%%htﬂ%{ts?ati on. A
typi cal msasigibé fof reeciSgrpatmdt s/ithalpoliplvidaatiusing yecng atBod-2danitent rat i on
eliciting 50% cel | ul ar effect, (EC50). A typical nmeasure of systemc

exposli e Prateimishiyterorgr@abinagan efi pelyplesiyiindusyieragenhagd afel-Ademke pl asma
conpound }ﬁr&%ﬁﬁﬂﬁfbﬁ&i on after oral admnistration vs. tine (AUC). The ratio
bet ween t'hese paraneters (AUC/ EC50) is well known in the art to constitute
a useful pharmacodynam c paranmeter to predict oral efficacy. 10l n one
aspect, this disclosure is directed to a series of hal oal kyl sul fonyl aryl
anal ogs that denonstrate enhanceBALIKGBOMRct ed properties with respect to

cel lular Anti-apoptotic Bel-2 family protein members are associated with a number of

15  discases and thus are under investigation as potential therapeutic drug targets. These
important targets for interventional therapy include, for example, the Bcl-2 family of
proteins Bel-2, Bel-X;, and Bel-w. Recently inhibitors of Bel-2 family members have
been reported in the literature, see, for example, WO 2005/049594, Oltersdorf, et. al.,
Nature, 435:677-681 (2005), US 6,720,338 and US 7,030,115. While this art teaches

20 inhibitors having high binding to the target protein, this is only one of many parameters
that must be considered as a compound is investigated for further or continued drug
development. As part of this development, it is highly desirable to produce compounds
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ef ficacy and system c exposure after oral admnistration in animls.
Specifically, conpounds of this disclosure maintain potent cellular

ef fi cacy wbi2be/es8sBbi ti ng sui tabl e system c exposure af Pemr/use@l/058549

adm nistration to animals. This results in AUC/ EC50 ratios 15significantly
hi gher than that of the conpounds taught in the art. O her aspects of the

di scl osurthatairecfliicsdd3se dniantimaggasLincdrafiet éral ddnlimktridbbCRIORThON B THE
FIGURES FIG 1 shows conparative antitunorigenesis of EXAVMPLE 1, etoposide
and 20 corpl sBeacynsistwdlrlaevngn te-asithat 4 spmpapremust not onlgdisplay peteains

conparatiyv ntitu i genesi s EXAVPLE 1 .. vincristi nd_.conbi nati ons
Chereor oL uAH TP RREREY o o RERE i O Bl R B athiER

ant i t umoricggnasé Rval oEXANMREDosirbieReadigl anhibtaioh OnstybhgrtakueRf B- cel |

| ynphoma. 25FI G 4 shows conparative antitunorigenesi s of EXAMPLE 1,

ri t uxismabcompoued sbélhddriagimatyt ik dreaohcanira@rcdicitingdhhertmlar effect (E€HG A5 shows
conparatiyve antitunori genesi s of MPLE 1, rapanycin and.conbi nations
Uher eof OHPEAIRIUE P SREREC cRoaireds 06 8 vatisnill Gy S e uRer omemities s of
EXAVPLE Tthe RrabtBoAftthd SosQiRAMALIA@NSra! RRHSRT R BN EABE)! ThyARpOM™.

of EXAMPLE 1, b

FIG 7 shows conparative antitunorigenesis rtezomb and

conbi nat i mmscdnhibese phraontensaiiU@ECe]) lis Wylhfoluovain the art to deh@Gitut8 assefuk t hat t he
BH3 m nmetic ABT-263 and t he pan- Aurora jnhibitor VX680 are synergistically
Lethal | EIGIMERNHES PRRREISUR ebolesd ie8kned at a i ngle, fixed 5dose (1

W §mpomi natiane okl A9 ALNSL-COSIRLIPLINEHL] Gl IS Bifiagr T esponse 1

a panel of 7 c nes derived fromvarious So Cel |

vi abi | i t yanakgs dat énminseste 3nidaysl aldh@exsRapipRrticd withecgposib oeltilan regi mens.
Synergy or__antagoni sm of drug conbi nati ons was determ ned using the Bliss
addi t i vi stffieassiand efstantio gxnpsuig aftar epkbasinivisgatiosde anigatse Mpacifivalis C., Cancer

Res 35, 269-335 (1981),)., The value in 10excess of Bl.jss ditivi,smfor each
dose was ARG Bclanite m it abPar e TieRivadle33 Bleshilt s s °.
syner gi stdyGtem@t hPosur® SftdrdhaLamidifmtior tolaimaRNTRY RS ICAUTIRSGratdl ues are
expressed’in a heatmap using SPOTFIRE(r) (TIBCO(r)) data analysis software
wher els5sy reegrgficandy hrghectheethai of thedymprondntaeghiat thenrti Othgraypectnd thent agoni sm

in blue. Fach dose response included.a point for VX-680 alone (0 M
conbi nat i‘E?ﬁ%FFp%ﬁﬂ’&?lP efa @pparentﬂerem_

BRIEF DESCRIPTION OF THE FIGURES
FIG. 1 shows comparative antitumorigenesis of EXAMPLE 1, etoposide and

20 combinations thereof on B-cell lymphoma.
FIG. 2 shows comparative antitumorigenesis of EXAMPLE 1, vincristine and
combinations thereof on B-cell lymphoma.
FIG. 3 shows comparative antitumorigenesis of EXAMPLE 1, CHOP and
combinations thereof on B-cell lymphoma.
25 FIG. 4 shows comparative antitumorigenesis of EXAMPLE 1, rituximab and
combinations thereof on B-cell lymphoma.
FIG. 5 shows comparative antitumorigenesis of EXAMPLE 1, rapamycin and
combinations thereof on B-cell lymphoma.
FIG. 6 shows comparative antitumorigenesis of EXAMPLE 1, R-CHOP and

30  combinations thereof on mantle cell lymphoma.



15val ues are not applicable for Bliss analysis and were excluded fromthe
heat map. Conpounds tested in conbination are shown at the right. The

t ar get s/ nwohanisesm3of acti on of each of these agents an#ctrhms@onssspondi ng
dose responses for the conbination screen is summarized in Table Ain
EXAMPLE 40. FIG 8B shows Bliss analysis of cell viability determ nations
for VX-680 i n G ki@td @impatatine ABtu@63gdnosisloSEXARSIANE doitozoatlb Bbdt MG,
HCT116, SWs20Q, A549, PC3, and EJ1 cells. FIG 8C shows cell viability

det er m nagombiratignsthgreation maptjegelldgnphoma.  F| G 9 shows that inhibition of

Aurora B and -XL i s ffighent. for IStic cyiotoxicity. &£l G 9A
ehows HCT116 ddbioh KPP SHE MG ARG e b EREFEDL v
transfecteyd an §hctdi@ichlUClcftal #36. 8 ARV sahAV XUESPWA O ScRedRed b 16,gpRectivel y.
24 hours 25post’-transfection, cells were treated with ABT-263 in dose
resportse, daad M) in singbndtion ywithald adkdrehemotbera@itiooinr spadaserespbrec addi t i on of
ABT-263. FIG 8B shows i mmnoblots of HCT116 |ysates denpnstrated knockdown
of t ar getPapelgfdiael lipos desiyed figpswariopsspdid aealighncigst el vRRIEY #8&d in FIG 9A.

M_N8054 . 1 Fl 9D} . dd i nat i i th DVSO
or 1 M A%k%@g?e@? (ﬁgﬁ'ﬁ%]eéé(fsfn(se to geel PrAE llroﬁir‘{gy%ﬁéés Sggergggg%ﬂ%fg?éﬁ \é\n hour s
af ter tregtd@héomtthdGonSwasivmindinsinhhoBEssldditekinlBodd atieg-digronst r at ed

knockdown of Bcl-2, Bel-XL, and Mc1-1 72 hours post-transfection. EJ1
(FI G 9F)intsracHoml(bec, Berasbage)Mde] CenogeRes 1 30$BeT 1881 The walheimi f er ase

Si or the s set,. of Sj ai nst Bcl-2, .Bcl-XL,. or Ml = i RNAs as
T F e oS 3 R Bt o Sy B AR e GERLemingion G fBer T er ent
amount s afs (7RI 525 =§gﬁérg1wi@l0t1|5' £ Yo WeSadRhETS oM taldniBOUT BheRS L Rlics€XPOSUr €
to AZD1152. FIG 9H shows HCT116 cells 5 were transfected wth different
anount ofardoxpesacdBinar heBmhapXisingi SRUAF IR R@i (TTBIGAR)) aternalpsicsrfwanawhem. Cel |

viability was determ ned 72 hours .post-transfection..In al i gures, cell
vi abi i tysy\%rgyég(lg&@gtg@glrg » ROHBICHSHRR Kt &gk 28 a@ﬁg@%*ﬂéﬂ%déacgﬂgﬁt r eat ed

trol lls,...T d_wvj ahili ) i st
conbi nat 1 gironss G LR KA o AP ST By SR E LTt e - xo
depengentyalfk e b ApptRasib e Iish aha {iThHGy G bxGudB RNt hamsiteaped w th | NCENP
or Bcl-XL si RNAs in dose-response individually or in conbination. Cell

vi abi | i t yCavagounds estail mechniindtionase shown-at the aighf. ltteitangets/Meehangunsoafr ve

represents _.a synergistic conbination. FI OB shows i nobl ot s. of HCT116
| ysat es o"éﬁ%g{ﬁ"aé{‘gléa‘ﬁw%\%g g‘ﬁ CPNESE 117@%6?@%&?%%@@%4“% with the
sane siR - I : treat ed
For 24 houran it Pt MroIETH EXObe 46, B M5O Coaim R BEP 1 P,

t he cul t wisbiligdictenm{ndd&isio2Y Xof8vastabinatidn With AST-263 ingotdwespomdd ihm wi t h
drug-free gro ne D1152 washout re cultured for an

9 wt h diuméAZ ). Cells we

addi t3bnaP>4GnHGAS 16 %). Betthd Su ik tews!ls.o Flliel ghomewrhhyiability

t r eat ment L ysi s n i FIG 10C) to determ ne the amounts of
p53, phos({pe}?egﬁlil a?f’@%ﬂ“%\&%%f{l‘)rhg*n ﬁ?l:o?logphoryl at )ed hi stone 20 H3, or Pﬁasz

contrast i nmagimg. ¢ khdws th@hhib®ios bOWurses Bhal Bgi-Raks qiffisisnt @r spadryRtiei dy, such
as dramatically increased cell size and nultinucleation, in AZD1152 treated

cel | s regutadpdsisy. oFGvshegwws HQF tleplonrcerinparatceds weretah@Bpt redsfcted 4 hour s

(FIG 10E) an ssayj for. Caspase-3 activity,..and further tyeatnent with
1 1 As 98t i B R oRTRG A G bt adl AR 1y
25F1 G5 11, 3hewaidchal, BRdWbatdeaRd %fithtAETQGi‘ir?dd@@?éé@éﬂ%e%ﬁ!c@ﬂlviabﬂit

pol yploi di zati on. HCT116 cells (FIG 11A) were treated wth DVBG or 200 nM
AZD1152 fwas ®RRrintned 92 holits afteckhbydditidroofr SBWi268. FIG.iSH shBWs 26@wnoblots of

Conf or mat | act]ve BAK or BAX was. inmmunoprecipitated and. detected by
i munobl ollf‘&]ﬂgé. H pome e g &f t%fg?tcﬁmtflil@)% HIg PPYEENRCIIVEO or 200

M AZD1152.f ok ' ol T 4
ours. ot bRl T PR, M PR A S o R e e

det ect ed jayomBTRAGDIRE DMISD 6f PRAVRABTIIg3dh @IERINGIc s, @2l vikbiRGtes  were al so
fracti onated and Cytochrome C release into the cytosolic fraction was

det eciled dejerimmed 73 hootstaftagtrea@iinl ]G SWpshows amohuDEAoSoEHICTS 1€ Fis@es 11C) wer e
treated with O (unfreate r_200 nM AZD1152) .for 72 hours and
he ennr clsp e Btk et BES oM ol ST B 5 GO oLt o

(FIG 11D FIG 11E) -3-



5 HCT116 cells were treated as in FIG 11B. Endogenous Bcl-XL and Mc-1 were
i nmunopreci pitated, and the Bcl-2 network conponents in the i nmuneconpl exes
wer e det ewDediimgsseamunobl otting. FIG 12 shows that el eremtts2ab/ 08519 2
network are required for Bel-XL "addiction” in polyploid cells and for

pol ypl oi di zat i on- nmedi at ed apoptosis. FIG 12A shows a 10 focused |ibrary of
si RNAs t aiFgetIn) or BCT-126 (EIGNVOGK celBriaea eaistecvedsyith ahsifeaioadREa drilsh vi dual
oligos into HCT116 cells. EJ1 and DLD1 cells (FIG 12B) were transfected
wi t h i ndistmgwel of WM s agRns Belr 2, Bisk Xarer Mplkl $RRNASS ihEF Ko B A4towis. | n both

200 ot adenzss s ipE G e pR R RS S RRSPEN ST sl et L8 Fbffh =t M 1"
AZD1152, %8 dceriiicd 70 heads @eteMixipbsute APAXABD- 368, amdhGA HCYI Bhédikty was

determ ned 24 hours after the addition of ABT-263. HCT116 cells (FIG 12C
and FISG. vabjrandeatcd walh diftsotne amanttlof &utwm BragBel-XontRa¥ getnidivegdual [RNANOr  a NOXA

si RNA. 24 hqurs. post-tr fection, .cel were treated with 0 nM AZD1152
Tor 92 hoamitaioR el Rl SEut Rt ot Bk gt b M o eol
l'ysi s and.qrpasn P i = sl jjﬁl’S@ E) cells
w)ére tragcselllect ed?g\%g\'?vi r&ﬁ%%@ g@ﬁsg‘ga%f“pef%‘%“%ﬁef?rd’y as Iﬁeé?%&n{r%i)m hour s

post - t r ansflecThored veabilitg cuvee ecprasestt e dymirgikti 2@ biddtidZD1152 t o i nduce

pol ypl oi dy. AZD1152 was washed out by replacjng the medium w rug-free
growt h nedi um@éai@slmw% pabplaidigsiat sensiors coli gﬁl-&zﬂﬂm@eﬁt&ﬁ qogabi lity

bol yolbi creaeishACRE el Ein RRGMOUIPRANPERAE, HRRIEI%s ang
AZD1152 piegbuseindivitRaly 6t inkombimatiogr OM viabilibi Wad detmined V2 \hoursipb$- 13A shows

the growm h curve of HCT116 tunors in mce when adm ni stered vehicle,
ABT- 263, trasfectm. e reheurgdraprasents apyrsreisnonbmatioy HGTI68 shews ndi cated in

Exanpl e 40. CT t -bearing mc FlLG .13B ted wth vehicle
o br 1 g m B D T alsR St Frafed s of TEE NPT okl v T e S0
days pri ofankRclidiwAll HcRhsk SRIN R RIFIGeL! BCan 14RTs26R5. (166-mkd 1080 - 4
hours and 8 hours after the adm nistration of ABT-263, tunbrs were

col | et edyeratrdated fro24Ihpsatveth MEISO en?A0ydeAZDdd 51.haZBb Uriteactbernéithe63 and t he
conformatjonally active. B ith 6A7, an antihody specifically detect
ot ve AR el sy ENO AT w5t byArRecTg e SR i bRt or

Bcl- XL " j SLdoans &5 i 6] = 1 @

Pol ypl oi gg%aé ?%ﬁ%%‘ﬁ@?i@%gﬂl? wé%lt&rngl F@Eﬁswﬁgﬁ?%ﬁﬁgﬁéé\%ﬁ%gﬂ a'? ib' ﬁaurﬁltl -1
protein, teforndeingsg)dNFo thafolleasigrtgatnhent/amtleyisadVdsanmn afal WWRIGY 10C)Me] - 1, or

sonme conbination of these effects. Additional)y, Bcl-XL becones burdened by
BH3- onl y (Brdgicanis theimayniofpas.mhaprborlacd sy )ra@ﬁ@aplsosemwla@gﬁwq;@

i ncr [ Y, . - " i ction”
opr caontd 2 SERECR Ao Son OB ERER S R IOLEHIET. 6o,

whi ch di sqbh esdrameti @il iinageed edlli izefdaa ehuleiucbhtiBe In XZD 1652 gbdt&d ¢otlpi d and
robust 10apoptosis in polyploid tunor cells. FI G 14 BAK and BAX

act i vat i ongdrdlessofovaskait] futtheresatnRBd oty BWSBD;263 Mok BiduredIGs1MBredt r eat ed as

in FIG 17B. Conformationally active BAK and BAX was i m’runogéem itated and
det ect ed @§ayinengnbpipesa-d aefivityy and famhes isaigmegevwih & AB-3 @& nlﬁg in the

Bc1l- 2 net D54 SW62 and, HCT116 cells were treated for 72 hours
wi th 200 W&Mﬁ%ﬁs%@%%r Rﬁj_lﬁﬁ%@g,y'or 1 uM VX-680. These treatments

resuljs in the figl hpm(ﬁ_a &8 nddd BkioMHF %@di_%@%m Hﬁd@spolyﬁ%i&fz@tic%. Aurora A,
or pan-Aurora, respectively. Gene expression changes in'the Bcl-2 network

wer e det dd€CE! boselln(fdGodt A pyereTivetsd witht RMBOraz 260 eVbAZDIl ¢ foy 72 haws er ed usi ng

a correlation simlarity neasure usi né SPOTFI REO (TI BQ00Q) data anal ysi s
sof t war e. followeddy 2 Bownsis 1tid ARER63.t CenfomeiioptBctivaB BAK was

i . FIG .17A h i f k i i f Bcl- XL
e R RingbteGinip el Qi R bufe, T bR QBB LY B
treated WH) wPOtreMASMEERE: 200 nWMAXBI-1 85 &ran hbh peief i thdhdd?tion fndogenous

Bcl- XL and | -1 is imunoprecipitated, and i mmunopreci pitated proteins are
subj extt eduMABT-2¢& fortdrhopts. Confiogestionaity amde BEKVE BEX was

immunoprecipitated and detected by immunoblotting (top and middle panel). Cell lysates
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25The protein identified fromall treatnent conditions were consolidated
into a single list as Bcl-XL and Mc1-1 interactones and applied to a
manual | y wonsiwasedeed Bcl-2 network map. Interactions arecrrude@atssiad n
green. Interactone conponents were subsequently confirned by

co- i nmunopreci pitation and i munoblotting (FIG 17B and FIG 17C) Bcl- XL

and M- 1 wet alsaditaoti@ated 308 CotochBnehOydedsbato the RNAsstRdtatied wkihdakdain of
Bcl- 2 network corrﬁonents. HCT116 cells were transfected with si RNAs as
i ndi cat eddy ipumeblogingo HCTlansV6e0.iaaA D3dMG selipd FIG 1l Eatver tigated vato nMm

AZD1152, S 7 an Lyzed. by

I mmunobl 01?&@%(?&%%%@‘6@2@/@@3@@ gﬂ?ééﬁﬁg5@péﬂﬁgﬁoué%%ﬁpwpr%SWBtOSr get ed,
control spéf¥etwork compofin€ wéi® d&@_&%b%ﬁﬁ‘&uﬁdm&ﬁ?méﬂﬂi FIG 11E)

pol ypl oi di zat i on- medi at ed apoptosis. HCT116 5cells were treated with 200 nM
AzD1152, Bl tetdls wiceddirdaiadyas waEl (@ dil Br dindegtnowselBclidindadel wenee cour se.

FIG 20 shows that.M-1 i l.static . to NOXA in the sensitization of

pol ypl of dTEBIOEISE e 5 e BRIy G PR M SEA TGO TRERS RS ed wi t h

si RNAs asydiadig tiﬁﬂlungﬂioﬁﬁgrs post-transfection, cells were treated with
200 nM AZD1152 for a turther 72 10hours. Cells were then treated for 4
hours with 1 FIG417A8DwR6Rt clenctntsad Bak2 ndtvacit areirtquined $ordszl-&f; faddckioniCT116

cells (FIG 20B) e transfected with si R as.indicated. 24 hours
post-trarﬂgﬂ)e@ﬂ)ﬁé%\?ﬁ@@pd@rm@IYéqu@é%&%ldn lted oRe0tGRis KKBLRESSIOBE 2 {ur t her 72
hour s Iyl . { ] Al - , and cell
vi abi {Oi tO;e/IJ 05%8&@@?95 %@Agwﬂkﬁléée@%ﬁ gos%\%(%{é?&t“ﬁé Mgﬁsg%eetﬁfa%di scl osure
conpr i sesindiviipelslidss hay HOT 11eeens| &) ( bhd DCB2X%311SSB2GUI 2BP ward trihsdected 5(11),

and therap_euticallil accept abl e salts,dgrodru s, salts of prodrugs and

net abol i twih indaidust NOje siBNAsxg BAX end BAKRIRNAS in combination. In both FIG.

12A and FIG. 12B, 24 hours post-transfection, cells were treated with 200 nM AZD1152
to induce polyploidy. 72 hours after the addition of AZD1152, cells were treated with 1

15  uM ABT-263 and cell viability was determined 24 hours after the addition of ABT-263.
HCT116 cells (FIG. 12C and FIG. 12D) were transfected with a control, nontargeting
siRNA or a NOXA siRNA. 24 hours post-transfection, cells were treated with 200 nM
AZD1152 for 72 hours. 1 uM ABT-263 was then added for 2 hours prior to cell lysis
and immunoprecipitation of Bel-X; or Mcl-1. HCT116 (FIG. 12E) cells were transfected

20  with the focused siRNA library as in FIG. 12A. 24 hours post-transfection, cells were
treated with 200 nM AZD1152 to induce polyploidy. AZD1152 was washed out by
replacing the medium with drug-free growth medium 3 and 7 days after the addition of
AZD1152. Cell viability was determined 10 days after the addition of AZD1152 to
assess polyploidization-induced lethality.

25 FIG. 13 shows that ABT-263 and AZD1152 produce synergistic tumor growth
inhibition in vivo. FIG. 13A shows the growth curve of HCT116 tumors in mice when
administered vehicle, ABT-263, AZD1152, or the combination of AZD1152 and ABT-
263 as indicated in Example 40. CT116 tumor-bearing mice (FIG. 13B) were treated
with vehicle or AZD1152 (100 mg/kg/day (hereinafter “mkd”, IP, QD) for 3 consecutive

30  days prior to the administration of vehicle or ABT-263 (75 mkd, PO). 4 hours and 8

hours after the administration of ABT-263, tumors were collected, and tumor lysates
-5-



X I's azepan- 1 -yl, norpholin-I-yl, 1 ,4-oxazepan-4-yl, pyrrolidin-

N( CH3) 2,
2- oxa- 5-

V. n2,
met hyl ;

m)r phol | nwéreythalysKe@fBﬁm&lﬁﬁldaﬁc%)ofpS:% chathabmﬁyﬁm{oaal
4 is N CF13?2 or norpholin-I-yl, i Xs _ 5Anot her

N(CH3) (CH( CH3) 2), 7-azabicyclo[2.2.1] heptan-I-yl or

axabknoywkssp2. 2. 1] hept -5- 10yl, and RO is JA, X6PCTWIR018/058545 .
k-(k-n-3)2 O CH2Cl112; X6 and X7 are both hydrogen or are both

and X8 is F, d, Br or |I; or 15X4 is azepan-I|-yl,

1 -yl,

Ais

aJchheBtAamP wilh, and le

aspect

corrpr i ses@ﬂa ip euihesly psrifiglly detaetiagtiya BAX, B}M@Wﬁby %ﬁtm@&mqwotﬁ@ﬁ)ept abl e

salts,
a or

1, 4- oxazeRay- ﬂo%lblmdpzaﬁb@mndndsnallgz nelytkahzéi(ﬁbm B ﬁle@mﬁ 164ER) Biotein,

7-azabi cycl o[ 2
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of these effects. Additionally, Bel-X;, becomes burdened by BH3-only proteins, such as
tBID and BIK. This renders cell survival increasingly dependent upon Bel-X;.. This
dependence or “addiction” represents a molecular Achilles’ heel of polyploidization, as
ABT-263, which disables the anti-apoptotic function of Bcl-Xj, elicits rapid and robust
apoptosis in polyploid tumor cells.

FIG. 14 BAK and BAX activation in tumor cell lines. D54MG, SW620, and EJ1
cells were treated as in FIG. 17B. Conformationally active BAK and BAX was
immunoprecipitated and detected by immunoblotting.

FIG. 15 shows gene expression changes in the Bcl-2 network. D54MG, SW620,
and HCT116 cells were treated for 72 hours with 200 nM AZD1152, 250 nM MLN8054,
or 1 uM VX-680. These treatments result in the following cellular Aurora selectivities:
Aurora B, Aurora A, or pan-Aurora, respectively. Gene expression changes in the Bcl-2
network were detected by microarray. These data were hierarchically clustered using a
correlation similarity measure using SPOTFIRE® (TIBCO®) data analysis software.

FIG. 16 shows the identification of Bcl-X;, and Mcl-1 interactomes. FIG. 17A
shows a schematic of the workflow to identify Bel-X;, and Mcl-1 interactors is shown.
HCT116 cells are either untreated or treated with 200 nM AZD1152, 1 uM ABT-263 or
the combination. Endogenous Bcl-X;, and Mcl-1 1s immunoprecipitated, and
immunoprecipitated proteins are subjected to in-gel tryptic digestion and LC-MS/MS.
The protein identified from all treatment conditions were consolidated into a single list as
Bel-X; and Mcl-1 interactomes and applied to a manually constructed Bel-2 network
map. Interactions are indicated in green. Interactome components were subsequently
confirmed by co-immunoprecipitation and immunoblotting (FIG. 17B and FIG. 17C)
Bel-X, and Mcl-1 interactomes.

FIG. 18 shows that siRNA-mediated knockdown of Bcl-2 network components.

HCT116 cells were transfected with siRNAs as indicated. 24 hours post-transfection,
-6 -

pr@%r Y9¢& shovf?lsI atl%gﬁ)eil g&afgiaig%d@aq% a’ﬁﬁg?n:ghlt 8%9%3 mp prFou{‘ X3 1s

1] hept an-1| -yl 2- oxa- 5-aza |cycl o[ 2. 2. 1] hept 5-° 10yl ,



, Wherein A ,75 . f-vrrvij is k_ 412, k_(k-r-i3)2 O | _.ri2k-1-12; X6 and
X7 are both hydrogen or are both nethyl; and x8 is F, C, Br or |I; or 15X4
I s azeparwolotiyegsesor phol in-1 -yl , N(CH3) (CH(CH3) 2) or  PCT/US2010/058549
7-azabicycl o[ 2. 2. 1] heptan-1-yl, and R is 4. X is N(CF13)2 or

nor pholin-1-yl, and RO is Still another aspect conprises conpounds
havi ng f ageffyihvere(ttdajed varicR G0NV AFDILISE 2dnld Yty sages Oeps Brbpaeed Al hsurs Ricpdndigs, salts
of prodrugs and netabolites thereof, wherein X3 is C or F, 4. Xis
azepan- lanalyred bimgawiobiptiing, | Ral-A savasyes 2 dgsdieaopirol agg sl ingphargated,y| |

N(CH3) 2, N gl—ﬁ%}@ﬁl-{( CH3) 2), 7-azabicyclo[2.2.1] heptan-1-yl or
2- oxa- 5- a2abrc é[z. 2.1l hept-5- yl, and Ris 10X

FIG. 19 shows that time-course of polyploidization-mediated apoptosis. HCT116
5 cells were treated with 200 nM AZD1152, and cell viability was determined over

indicated time course.

FIG. 20 shows that Mcl-1 is epistatic to NOXA in the sensitization of polyploid
cells to ABT-263. HCT116 cells (FIG. 20A) were transfected with siRNAs as indicated.
24 hours post-transfection, cells were treated with 200 nM AZD1152 for a further 72

10 hours. Cells were then treated for 4 hours with 1 pM ABT-263, and Caspase-3 activity

was determined. HCT116 cells (FIG. 20B) were transfected with siRNAs as indicated.
24 hours post-transfection, cells were treated with 200 nM AZD1152 for a further 72
hours. Cells were then treated for 24 hours with 1 uM ABT-263, and cell viability was

determined.



, Wwherein X5 is CH2, C(CH3)2 or CH2CH2, and X6 and X7 are both hydrogen or
are both nethyl; and X8 is F, d, Br or 1I. Still another aspect
conpri seswoanpeusssés having formula (I11), and therapeuti ealrlus2@oosysuiabl e
salts, prodrugs, salts of prodrugs and netabolites thereof, wherein X3 is
G or 15F; 4 . X is azepan-l-yl, nmorpholin-Il-yl, pyrrolidin-I-yl,

N(CH3) (CH(CH3) 2) or 7-azabicyclo[2.2.1] heptan-1-y1; 0. Rs , Wherein X6
and X7 are both hydrogen or are b ﬁ@iﬂ# and 8 . X is F, CI Br or 1.
Still another aspect conpri ses ¢o avi ng forn%ja (II)

t her apeuti cal | 9Oa@:é@s@ta%ue@rf‘ssamttdésclopsw@cfp@@@ses§amp§u®4s AYIBE 935%1

net abol ites thereof, wherein X3 is EJF or 5F; 4. X is N(CF13)2 or

nmor phol i n- 1-y1; éoz
2
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and therapeutically acceptable salts, prodrugs, salts of prodrugs and metabolites thereof,
wherein X is Cl or F;

X*is azepan-1-yl, morpholin-1-yl, 1,4-oxazepan-4-yl, pyrrolidin-1-yl, N(CHa),,
N(CH;)(CH(CH3),), 7-azabicyclo[2.2.1]heptan-1-yl or 2-oxa-5-azabicyclo[2.2.1Thept-5-

10 yl, and R is

, wherein
X is CHa, C(CHs), or CHyCHy;
X’ and X’ are both hydrogen or are both methyl; and
X% is F, Cl, BrorI; or
15 X*is azepan-1-yl, morpholin-1-yl, pyrrolidin-1-yl, N(CH3)(CH(CH3),) or

7-azabicyclo[2.2.1]heptan-1-yl, and R’ is



; and X8 is F, O, Br or I. 10Still another aspect conprises a conpound
having formula (I11), and therapeutically acceptable salts, prodrugs, salts
of prodruye 2andhesssBabol i tes thereof, wherein X3 is F; X#crajsowopbssis n- 1
-yl; 0. Rs , wherein X5 is C(CH3)2; X6 and X7 are both nethyl; and 15X8
is d. Still another aspect conprises N-(4-(4-((2-(4-chl orophenyl)-5
, 5 -dinmethyl- 1 -cyclohex- 1-en-1 -
yl ) met hyl ) pi penaziq-1-yl) benzoyl)-4-(((l R)-3-(norpholin-4-yl)-1-
((phenyl sul f anyl rreph%/(g)pr opyl)am no)-3 -((trifluoromethyl)sul fonyCb
enzenesul f onagQ g8 ernatively referred to herein as ABT-263),
3-((chlorof uor o)yfet hyl ) sul fonyl)-N-(4-(442-(4 -chl orophenyl) -4, 4-
di met hyl cycpQpex-1-en-1-yl)nethyl )pip erazin-l-yl)b enzoyl)-4-(((1R)-3
-(ITDI‘ phOl KH- 4- ; or
5y1) - 1- ((phenyl sul f anyl ) met hyl ) pr opyl ) am no) benzenesul f onam de,
3-((chloro(difluoro)nethyl)sul fonyl)-N (4-(442-(4-chl orophenyl)-1-cycl ohex-
1- en-1-yl)nethyl )piperazin-1-yl)benzoyl)-4-(41R)-3-(norpholin-4-yl)-1-
((phenyl sul f ar?§/|1)93’?@{3%)2)0&@53]}10%5&%3%2%%u| f onami de,
N-(4-(44(2-(4-chl orophenyl)-5 ,5 -dinethyl cyc
| ohex- 1-en-1 - nmet hyl ) pi perazi n-
101-yl ) benzoyl)>y (I R) - 3-(isopropyl (net hyl)am no)-1-
((phenyl sul fanyll) neglhy! ) pr opyl ) ani no) - 3-
((trifluoropety ul fonyl ) benzenesul f onam de, N-(4-(4-((2-(4-chlorop
henyl) - 1-cy/ept en-1-yl)nethyl)pip erazin-1-yl)b enzoyl)-

XS

5 Another aspect comprises compounds having formula (II), and therapeutically

acceptable salts, prodrugs, salts of prodrugs and metabolites thereof, wherein X’ is Clor
F,

xX*is azepan-1-yl, morpholin-1-yl, 1,4-o0xazepan-4-yl, pyrrolidin-1-yl, N(CHs),,
N(CH;)(CH(CH3),), 7-azabicyclo[2.2.1]heptan-1-yl or 2-oxa-5-azabicyclo[2.2.1Thept-5-

10 yl,and RV is

, wherein
X is CHy, C(CHs), or CH,CHy;
X° and X' are both hydrogen or are both methyl; and
X®is F, Cl, BrorI;or
15 x*is azepan-1-yl, morpholin-1-yl, pyrrolidin-1-yl, N(CH3)(CH(CHj3),) or

7-azabicyclo[2.2.1]heptan-1-yl, and R’ is



4-4(1R) - 3- (i sopropy! (et hyl ) am no) - 1- (( phenyl sul f anyl ) met hyl ) pr opyl ) am no) -
3 - 15((trifluoronethyl)sul fonyl)benzenesul f onam de,
3- ((chl orwbOanfiossssd) met hyl ) sul fonyl) - N- (4- (4- ((2- (4- chl ecopiseongloyssye| ohex- 1
- enl-yl) met hyl ) pi perazi n-1-y1) benzoyl)-4-(((IR-3-((1

, 4S) - 2- oxa- 5-azabicyclo [2 .2 .1
hept 5- yl) 1- ((phenyl sul fanyl ) met hyl ) propyl ) am no) benzenesul f onam de,
N-(4- (4-((2-(4-<Chl o 8p henyl ) cycl ohex- 1-en-1-yl)nmethyl )pip erazin-1-yl)b

enzoyl) -
204- (((1R) - 3

((trifluoro @ I )suIXf70nyI ) benzenesul f onam de, 44(1R) - 3-(7-azabi cycl o
[2.2.1] hept )-1-

((phenyl sul fanyl ) met hyl ¥ Bt opyl ) ani no) - N—(4 (4-((2-(4-chl orophenyl)cycl ohex-
l-en-1-

y1l) met hyl) pi per azi rgC_BLI?’&fleeoﬁphOhE)l-yol-?n(dt ri FI uor onet hyl ) sul f onyl ) benzenesul fo
nam de,

25N (4-(4-((2- -c | or ophenyl ) cycl ohex-1-en-1-yl) net hyl ) pi perazi n-1-y1l) benz
oyl)- 44(1R) - 3- ; Xp- 5- azabicyclo [2 .2 .1 ]Jhept-5-y1)-1-

((phenyl sul f yl)propyl)amno)-3 - ((trifluoronethyl)sulfonyl)b
enzenesul fo (4-(442-(4-chl orophenyl)-5 ,5 -dinethyl cyc

| ohex- 1- en- met hyl ) pi perazi n- 301-yl)benzoyl)-4-(((1R)-3-(2-o0xa-5 -az
abi cycl o {@ .2 .1] hept-5 -y1)-1- ((phenyl sul fanyl)methyl)propyl)am no) - 3-
((trifluor OrmtE%CBUf f onyl) benzenesuf f onam de,

3- ((chl oro(di 1t lanesh%ewt)cgﬁwﬁwwpwrzda heving fqrubd g sigpeytiopllys
dl( r2re E) yI c ccepgag%ﬁﬁjfté,)pép%rugsz s%l )oﬁ)fo I i;%)ilffs thereo¥ \theren%s)(yls) C140r( ((1R)-3

((phenyl slul fanyl ) met hyl ) propyl ) am no) benzenesul f onam de,

N- (4- (4-((2- (4-chl orophenyl)cycl ohept- 1-en-1 -yl)nmethyl)piperazin- 1 -yl)b
enzoyl) - 44( Qi3 3zdpan0%a; Ho ﬁél%m%lyq|410)[a%el?an]4 JheRkolRlin-Y3), N(CH, ).,

((phenyl sul fanyl ) met hyI )pr opyI ) am no

10((trifln i, eyl A &@Mﬂc}&@ﬂ?@ﬂﬁ@!ﬁﬂ PRABH A6xa-5-azabicyclo[2.2.1]hept-5-

3-((chl oro di uoro) rret hyl) sul fonyI)-N-(4-(4-((2-(4-chl"orophenyl)cycl ohept -
1 - en- Iy aHd)rfEt hy1) pi p erazin- 1 -yl)benzoyl)-44( 1R)-3 -(2-oxa-5
-azabicydo [2.2. 1 ] hept-5-y1)- 1 -((phenylsulfanyl)nethyl)propyl)am no)b
enzenesul fonam fle, N-(4-(442-(4-chlorophenyl)-4, 4-di nethyl cycl ohex- 1 -en-
1 -yl)nethyl)pi grazin- 151 -yl)b

enzoyl) - 44(1R) -3-|(i S p)EéopyI (methyl)amno)- 1 -

A 4-y1)-1- ((phenyl sul fanyl ) met hyl ) pr opyI ) am no) - 3-

X
0 X , wherein X is CH,, C(CHj3), or CH>CH», and X® and X' are both
hydrogen or are both methyl; and
X% is F, Cl, Brorl.
Still another aspect comprises compounds having formula (II), and therapeutically
acceptable salts, prodrugs, salts of prodrugs and metabolites thereof, wherein X’ is Clor
15 F;
x*is azepan-1-yl, morpholin-1-yl, pyrrolidin-1-yl, N(CH3)(CH(CH3),) or
7-azabicyclo[2.2.1]heptan-1-yl;
R’ is
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((phenyl sul fanyl ) met hyl ) propyl ) am no) -3 -

((trifluoronethyl)sul fonyl)benzenesul f onam de,

N (4- (4- (WD-20d/0sBd6or ophenyl ) cycl ohex-1 -en- 1 -yl) et hylprpiys2@nazssas 1

-yl )b enzoyl)- 44( 1R)-3-(1 , 4-oxazepan-4 -yl)- 1

- ((phenyl sul fanyl ) nmet hyl ) pr opyl ) am no) - 3-

20((trifluoromet hyl)sul fonyl)benzenesul f onam de, 4-(((1IR)-3 -(az ep
an- 1-y1)- 1 -((phenyl sul fanyl) et hyl) propyl)am no)-N(4-(442-

(4-chlor opheny1)~| 1 Oc%cl ohex- 1 -en- 1 -yl)nmethyl)piperazin- 1

-yl ) benzoy1) 7+ | uor onet hyl ) sul f onyl ) benzenesul f onam de,

N-(4-(4-((2- hl or gphenyl ) cycl ohept- 1-en-1 -yl)nethyl)piperazin- 1 -yl)b

enzoyl 1R3d| anj po) - .1
~(( pKe)nyI %ul f anyl ) n.ét hyl() 5{,’.’% gmgo%r_eé)o‘gh hydrogen or are both methyl; and
((trifl u %&%I hmonyl ) benzenesul f onam de,
3-((chl o thyl)sul fonyl)-N(4-(4-((2-(4-chl orophenyl)cycl ohex-

l-en- 1 yI i e - 3 - (di am.no)- 1 -

((phenyl sul f any{]%qnl’?‘lﬁp?#g& Cgmlpfl%er%%h)“?gﬁeﬁna%%‘)e“s}é ﬁ“]“ﬁ arf?[& ol bRy

3= (ol oré il LQne) gralind, Ll dr ket ArctabdRck froRdok AfIRRNE Y 13 ¢ Bor. 5 -

di met hylcycl ohex- -en- -y1l) et hyppi p erazin- 1 -y1)b enzoyl)-44( 1R)-3
- (nmor phol F;n- 4- y1)- ((phenyl sul f anyl ) met hyl ) propyl ) am no) b

enzenesul f onami de, N-(4-(442-(4- chl orophenyl)-5 ,5 -dinethyl- 1 -cycl ohex-

1 -en- 1 - 5ylX¥neiN{¢H)piopewaptiohn-11yl; yl ) benzoyl) - 4- (41R) - 3 - (di met hyl ami no) -

1 - ((phenyl sul fanyl)methyl)propyl)am no)-3 -
((trifludkomet hyl)sul fonyl)benzenesul f onam de, N-(4-(444-(4-chlorophenyl)-5
, 6-di hydro-2Hpyran-3 -yl )nethyl)pip erazin- 1 - yl)b enzoyl)-4-((( 1R)-
-(nmor pholin-4-yl1)- 1 -((phenyl sul fanyl) nethyl) propyl)am no) -
10((trifluorometbhydy sul fonyl)benzenesul f onam de,
3-((chloro(diflu met hyl ) sul fonyl1) - N- (4-(442-(4 -chl orophenyl) -4, 4-
di met hylcycfohex-~Z -en- 1 -yl)nethyppip erazin- 1 -yl)b enzoyl)-44( 1R)-3
- (|sopropy| et hyl ) am no) -1
-((phenyl s anyl ) met hyl ) propyl ) am no) benzenesul f onam de,
3-((ch|or8(d|fluoro)nﬁﬂhyl)sulfonyl) N- (4- (442- (4-chl orophenyl)-5 ,5 -
15di et hy] € -1 -en- 1 -yl)methyl)pip erazin- 1
-yl) benz ¥%J8F%§Pﬁ 3 - (isopropyl(nethyl)anino) 1

((p yl sul f I am no ene na de

N ( 4- @42 (4- Mt %ﬂ”ﬁﬁ&%ﬁ?‘ %H%"Sﬁecto ’iﬂztfagﬁ‘egﬁi @.) atd

-yl) met hythé@jf)@ﬁmy a@ceplabwba)n@ ﬁﬂéﬁgé)salés%{afédr&’)gs(aﬂﬁﬁrmm@s fheyebl- 1
- ((phenyl sul fanyl Y'net hyl ) propyl )am n
((trlfluowmﬂahhﬁhaﬁux mnmhbhﬂmzbybsulfonanlde

Ris

, wherein X is C(CHj); X® and X are both methyl; and
15 X'isCL

Still another aspect comprises
N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-
yDmethyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
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-((chloro(difluoro)methyl)sul fonyl)-N(4-(442-(4 -chlorophenyl)-4,4-

thyl cycl ohex- 1 -en- 1 -yl)nmethyl)pip erazin- 1 -yl)benzoyl)-4-(((IR)-3
1 S, A8p-28tiessds3azabi cyclo [2.2. 1 Jhept-5 -yl)-1 - PCT/US2010/058549

enyl sul fanyl ) et hyl ) pr opyl ) am no) benzenesul f onan de,

-(4-((2-(4-chl orophenyl)cycl ohex-1 -en- 1 -yl)nethyl)pip erazin- 1

b en Z(Q}hbhylsﬂfu‘hy()ﬁ(eth@z%m@yl()ﬁhﬂﬁ@) Bl-jﬂtﬁmw@[hethﬂll)sulfonyl)benzenesulfonamlde
henyl sul fanyl ) net hyl ) propyl ) am noz)f
i fl uoﬁaﬁefe@twl»rﬁﬁﬂrﬁedrﬁq/ﬁgr@@r@ﬁé\wsm Jonari de,

- (
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chl or o(di e on chl or ophen
i met hyI cycl oH¥ ;fz?(zg (Zefee Rﬁf’ ﬁsﬂ“)“ﬁ‘i ﬁlc@i;lﬁé?xﬂl o1 33 p }Piwn "4- (((

15I) ) propy §' éc%lzﬂr@( Zhﬁﬁ?}%ﬁ%tﬁéhﬂ a‘?ﬁﬁ%)oi hdin-

103- hl (@stealistlaT t athihony-1) - N- (4- (442- (4 -chl h 1)-4,4-
di rre“n(;l %‘ilg gx amg)ﬁl):ﬂ@)bmwl? rrlefoﬁglgpl p(er<(312| n- (1 ;1)grgﬁzgg>ll))4 (((

1R) - 1 @N@W@ﬁ%)ﬁ@f@@})ﬁ@ﬂh@@}ﬂf@aﬂ@%r rolidin- 1 -y1)propyl)anino)b enz
enesui fonam d

3-((chlor o( di ]‘j\q L%ﬁ) (ﬁé T%) Of(g)Llillel?%% fY clRpeEpAen(—hy P?‘Ethé’Qpl@ﬁ‘iaa?lolp}ﬁlé%w‘ﬁyél/c| ohept -
1 - en- ((YIR) UﬁF l(lﬁﬁ%}gl)aﬂnn -1= Q(ﬁﬁeﬁyl@ﬁl%ﬁlyg))rre%()p%ﬁ)arﬁmo) -3-
((phenylsulfany - 15(pyrrolidin-

: -yl 2p}rlﬁoPy(glél{qumeﬁfyh)zdﬁggPEﬁanmwﬁmamdﬁg4 (4_(22 (4-chl or ophenyl ) cycl ohex- 1
1%‘ (1 opr oyt CHRRKG SRl sy BRI A Ay sy sy roam no) - 3

;\I- ( Elt E Zzgpgaﬁgﬁﬁr@g h Iﬁghyﬁr]yﬂj}u%fgfﬁg@m % g@?gﬁ‘j’? 0xa-5- azablc%clo[2 2.1]hept-

-yl) met hyd-ypi 1H@pl&ﬂylﬂulf@@mmﬂW))br@VBmﬁb)béﬁi(e@éﬁdlﬂbnarﬂlde

henyl sul f anyl h i d |
(1 P11 vor ometyH) SlpbspiorushbieSlahstoamlad mdR i Rerd 1y heizoy -

20 4-(((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-

j/-\

N-
-y

-y
3-
di

S

(
t
(
I
I
(
(
ul
-yl
- ((
(t
(

(
3-
di

((trifluoromethyl)sulfonyl)benzenesulfonamide,
4-(((1R)-3-(7-azabicyclo[2.2.1Thept-7-yl)-1-

((phenylsulfanyl)methyl)propyl)amino)-N-(4-(4-((2-(4-chlorophenyl)cyclohex-1-en-1-

yDmethyl)piperazin-1-yl)benzoyl)-3-((trifluoromethyl)sulfonyl)benzenesul fonamide,

25 N-(4-(4-((2-(4-chlorophenyl)cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-
4-(((1R)-3-(2-oxa-5-azabicyclo[2.2.1]hept-5-yl)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide,

N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-yl)methyl)piperazin-

30 I-yl)benzoyl)-4-(((1R)-3-(2-oxa-5-azabicyclo[2.2.1]hept-5-yl)-1-
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3-((chloro(difluoro)nethyl)sul fonyl)-N-(4-(4-((2-(4-chlorophenyl)cycl ohex-

l-en- 1 -yl)nethyl)piperazin- 1 -yl)b enzoyl)-4 -(((1R)- 1

- ((phenylwol2bamgsgeaet hyl ) -3 - (pyrrolidin- 1 -yl)propyl) @oiruspdio/o58549

enzenesul fonam de, 25N- (4-(44(2-(4-chl orophenyl)-4, 4-di net hyl cycl ohex- 1

-en- 1 -yl)nmethyl)piperazin- 1 -yl)b enzoyl)-4-(((1R)-3-(dinethylamno)- 1
- ((phenyl (Wehﬁ@ﬁ!lfa)n@mbﬂﬂy)){@lfogplyfin)liaﬁj-BLO) -3-

((trifluoronethyl) f ony enzenesul f onam de,

N (4- (44(@riflgowmesybsrény ;ememsukfwnh«jq,cym ohex- 1 -en- 1

) {;'Z;gf‘wé’: ij'[ %‘?gaﬁamfdlﬁg%ﬁ @‘%hﬁ%;ffé{rp)l)-@dﬁi&ﬁ?z‘-é‘-éhﬁor%ptﬁmyﬁ-%)5-2' oxa-5

((phenyl sgihke ?Lé Mﬁﬁéxh}deﬂ-m gﬂéthﬁ)pqmam@i yl)benzoyl) 4- %(111) -3-(2-0xa-5-

((trifluoromethyl)sul fonyl)benzZenesul f onam d
N- (4- (4- (qzabicydio (3@0K I_Lc;p15 W)-phenyl) - 2-yl ) net hyI ) 1 pi per azi nyl ) benzoy1) - 4- ((

RS e S

N-(4-(4-((4" - g@gl I(% +(&: chmm%ﬂw)"c)ycl%h?ﬂt)lr@ﬁb thypr%ﬁB@Ira%ﬁ' ny Béﬁ%ﬂpyl) 4- ((

(1R)- 53-(4-nor nyl)-1- enyl sul'fanyl) opyl ) am
((trifl uM—QﬁH{)hy(Z)-sanj-aznjo[cpbb[&Em]hsplﬂ-S ghdri de, and therapeuti cal I y
acceptabl e salts odru , salts of prodrugs and netabolites thereof Still
anot her a@ﬂ@@i’ls%l@r%)ﬁ@@éfﬂﬁ@ﬁﬂgﬁ bgrs for treating diseases during which
are expr tiapoptotic Bcl-XL protein,

1P t?i?@o@ﬂ%t@ﬁ)i@%nsrc}b%@ne%ﬁﬁo E‘ﬂl&lfp

ant i apopt eln or antiapoptotic Bcl-w protein, said

conposi tions CD((ﬂﬂbﬁ)(diﬂu@fﬁ)rﬂ@tl@‘yl}suﬁ”ﬁﬁyl)ﬁNCMé(4i((ﬂeq’48cﬂﬂbtbphbabl)¢’yc&fhéptcll ve anmount
of the compound having fornu anot her aspect conpri ses

net hods ofn-t B”éﬁlﬁhﬁapmﬁ@élas]eﬂ)beﬁg%’d)é‘t(ﬁ(éR\Hﬂ&ﬂm;(%'ré agpiietelod?.8. 1¢hepr-éybed one or
th tot Bc1- t t t ot Bcl-2 t

or " ant i apbpPBEs b BER RRAR R ko bRy lohugiBl | Sh6 administering to 15

the patient a Ni(uﬁ(@((gqnicﬁﬁ)kdﬁheﬁﬁj 8 aLdiMBthaEpMBhexOf oA | GTRAMAiRRMNY formul a

(rr). Still "another aspect conprisés’ conpositions conprising an
exci pientl ahbbnaoylhéﬂé(bﬁ)jﬁ1(tsap1bpyléﬁ¢tbyibanueo)ahount of the conpound havi ng
formula (11) for _.treatjng di seases of abnormal cell growth and/or

dysr egul n&'ﬁ‘b‘fﬁnﬁg hyggr@ﬁy @ifdkder, including, for exanple,

mesot hi ol Ri‘ﬁqﬂ@r Sénzeﬂ&%ﬂﬁ&ﬁt%& cancer, skin cancer, 20cancer of
nec tan

t he head s or 1 ntraocul’ar nmel anoma, ovarian cancer, breast

cancer, ut erl @é—(@émqmm chblraphemﬁ)asyoﬁ)hémb-eﬁaLyl))mthiyi)mpﬁmmn lodybenzoghya of the
cervix, car he. va i na, carcinonma of

teﬂceio\r/rﬁlt \r/:';f‘u?(]ﬁ]d% gl ngén%eg%v‘ifg e@n((ﬁmkldlfmy Wﬂg’i)PTQPéi #8ino)-¢ol on cancer,
oot el CRhpSRIRTI R BRI RHRY, oL orech cancer. gastrofntestnal
4-(((1R)-3-(azepan-1-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-N-(4-(4-((2-
(4-chlorophenyl)-1-cyclohex-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide,
N-(4-(4-((2-(4-chlorophenyl)cyclohept-1-en-1-yl)methyl)piperazin-1-yl)benzoyl)-
25 4-(((1R)-3-(dimethylamino)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide,
3-((chloro(difluoro)methyl)sulfonyl)-N-(4-(4-((2-(4-chlorophenyl)cyclohex-1-en-
1-yD)methyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(dimethylamino)-1-
((phenylsulfanyl)methyl)propyl)amino)benzenesulfonamide,
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25| eukem a, esophageal cancer, cancer of the small intestine, cancer of the
endocri ne system cancer of the thyroid gland, cancer of the parathyroid

gl and, cawoeaniwdsssche adrenal gl and, sarcoma of soft tiseoeuscanosss4of the
urethra, cancer of the penis, testicular cancer, hepatocellular cancer
(hepatic and billiary duct), primary or secondary central nervous system

tunor, primar)3- Qchlsﬁc@ﬂa@;bynéahﬁ)smfbmmpm@k@@d@k(4nch$ordp1&ﬁms)6 5-chr om c or
acute 30 | eukem a, chronic nyeloid |eukem a, rT'phOCé)l c |lynpho

| ynphob! admcey|cacirbes- larenflos{l)meéhulmipqr%wmenmyhﬁh(ﬁ1 ﬁaﬂm@mmrﬁes of

ovari an_ ARLENnIR B m BN egindReize MBI Cancer . “ormi §col 1
lung cancer, OQ4-¢4- ((Qf(41ch%rd§jh€ﬁ5ﬂ)£5@fﬂim%?l-ﬁfc%rclélﬁiai-elf-@| carci noma,

car ci nona of the renal pelvis, neopl asns of the central nervous system

pri marly cﬁWMhYl)mI@rwmé yé)Jost@M)+4y((ﬁerfﬁa(dlm@hy1&ma@k1ln s | ynphoma, spinal

axis tumo %B 2c;lg)na E iwtary adenoma, adrenocortical cancer,
gal |l bla aiRR)-4p) een, chol angi ocar ci nom,

fibrosar conguo %IE sﬁ?& Bﬁenzéﬁéshl'?ﬂﬁhﬁéé oma, or a conbination thereof.

Still another aspect rises methods of treating mesothiol oma, bl adder
cancer, pancr ee{4-¢- ((é;(é&hlor(qiheml): ajbekhydre-dHegrams -yl hethybpgpeowinnbek,

o I TR M AR s AR
endongf ri qu%hﬁ'tlﬁriﬁmfoqlg/\)f)&ﬁeﬁe‘%ﬁl‘fbﬁ%mﬁ@r ci noma of the vagi na, carcinoma of

t he vul va,” bone ca arian cancer, 'cervical cancer, colon cancer,

rectal cancer,3- qaﬂgﬁ(dlﬂﬁorbhﬂet?nﬁhlﬂs@g).nrm (81(@:@1::&]11@@15[&@571,) dgast r oi nt esti nal
e

(gastric, colorectal, and duodenal), chronic ly éal c |l eukem a,
esophageadlmﬁlﬁwmh@ah@@ﬂ ﬁﬁnqtlhsé)mmmn 1541){1?{31@7@5’])149((( rcer of the endocrl ne

cancer. o PREnyhmgha ey maia e Atan GG pp BB Sl L e e o,
cancer of the p@&&l&o(dlﬁ%rb);ﬁ%@ﬂ)sgg&g@yN (hf(mczo@eéﬂwbﬁ[enymcser (hepatic and

billiary duct), prinmry or seconhdary cen nervous syStemtunor, primry
or sekﬁondfhmythlyl'caclnhQMh@n 1- }Hbmjlkyl)plptr@mls-éafé)éﬁnmm)dﬁﬁ((ﬂP()f3 acute | eukeni a,

ol 11 cul P PRBHBEE TRy RBHSH e n ety BRoR Bafipo brPaicuiahdg . o
mel anoma, mui tmlgstagﬁgqh%mr HER}1)- 6 Ay RYABAADI ANl AR R cel|

| ung cancer, cance ng cancer,” can e ki dney

and ur et er-yl)hscmlzayl) ¢€((Il R pas(morphiohin-4ed)- Ei( (phery 1 fahyigmetkylgiropéaviisn)-3reopl asms

of the ceptral nerv us Sy f_)gem prl nmary central nervous system | ynphoma, non
Hodgki n' s“?@WWﬁW 1§C§W gnzgngselfonaniides . br a| n stemglioma, pituitary

adenogp, adr enoganl b, GARGSRI HRbdy PAAALET CANGRRRIGS.OF the spleen

chol angi ocar ci'noha fosarc onma, Oor a

conbi nat ldiﬂlemfylcga@hm-lJ@ﬂneylpﬁetlﬁmmadm\ﬁelC;a)rbslezrosjl)mn((aR?@La(wHS) -3akg net hods
conpri si 391 adm nistering thereto a therapeutically effective anobunt of a

conmpound haxebisyclpb:lilhapii-y)-1-30Sti || anot her aspect conprises conpositions
for treat rai n,cancer bre st cancer, bone nmarrow
cancer, @q%fl%]ﬁﬁga&%h%&ygBW% ?fnﬁmn%})ﬁ?ﬁ%%wfp %‘i7 | eukeni a, col or ect al
cancer,  €S0DhagRAl4-FRNARklordHLAHRS B Ren NSy N FRRARI Aok Lk e 2.

folli cuI ar |ynpho i gnanci es of or B-cell ofigin
mel anfima, 4- (@H{)eb@ma@y]awkém@phmybhkﬁam )ymethgl ) popmbeninopdar i an cancer,

non- smal | (11 ce ro t e cancer, small cell lung cancer and

spl eZn c digigluoro, uq“g’l)é‘g%ﬂbb? ; I@HH@% si ngsan exci pi en;J gnd a

therapeuti cal 'N’ (@M R‘Et(h %ﬁlo%ﬂh%!ﬂ}l)c%loh@@l-%R—qp}ﬂ)fﬂéihﬁ?p‘{ﬁ&inﬁ-@fﬂ%kﬁzogzi)l ).
4-(((1R)-1-((phenylsulfanyl)methyl)-3-(pyrrolidin-1-yl)propyl)amino)-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide,
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Still another aspect conprises nethods of treating bladder cancer, brain
cancer, breast cancer, bone marrow cancer, cervical cancer, chronic

| ynphocytwo 2bawieesssa, col orectal cancer, esophageal caneemrjush@passsael | ul ar
cancer, |ynphoblastic |eukenia, 10follicular |ynphona, |ynphoid

mal i gnancies of T-cell or B-cell origin, nelanoma, nyel ogenous | eukem a,

myel ona, oral 33é(C’lﬂ@ﬂ’o(dlﬂt((&b)tﬁé’lh}ﬂ)ﬁ[llf@[ﬁyl)-}i@(ﬂ -(&HEd-(4-eddrbplionplg-deancer, prostate
cancer, small cell lung cancer and spleen cancer in a patient, said nmethods
conpri si r@%@ﬁ%ﬁbh@ﬂﬁqlt}d)mﬁ@lmﬁw lyDbprzorbeut({1Raidy ef fecti ve ampunt

compos: t 1R tpR L MY Rutaboehy o FOR e RRBRGERCR: & oxpr essea
one or nore thau-pRE2Qh-cARkd @@@ﬁ}@&lbﬁe&qlenxi—ygﬁ@ﬁ@l)ﬁtpeﬁﬁw1a91%&19@311 Bcl-2

pI‘Ot ein or antiapoptotic Bc rotein, said conmpOsitions conprising an

exci pifent4-godR)al - ((p baﬁanﬁmelﬂwl)eis{mqhdm biybprepylggmimpe3-conpound havi ng
formula ( and tically effective anount of one additi onal

t her apeutd(té')ﬂéiﬁ@m ﬁB’ltl ﬁ&‘&%ﬂgﬁnﬁ‘éﬁ% i tional therapeutic agent.

Still another gllgql)s I in a patient
during which |32&§>ﬁ<g¢0ggg{é%60ne§%)}ﬁgore Iﬁﬁ%éhé@o@%gﬁ%@gggf% otic Bcl-XL

protein, dnkihgypbbix- b—eBdlyl)znq:nhﬂ)pepanam 1 ahbeagoghtdet({IR)Bel - w protein, said
met hods ¢ risi dm njs to t eptlen a thergpeutically effective
anount _ of ((Bea g@ﬁ@ b (%fv Phdinal xlgnryp @Zﬁmf‘évzwm%m |y effective
amounf, of one g.addi ti onal

t her apeutl C ag%ﬂ%“IMO?&%OTEF%tWEﬁ%F{)@efﬂe@pg rrgorrlbé‘%ﬂy@gfrpom tions for
treating digsolhiyobhel -chladpesthyd pigeizin-pambeeay)al-gamrgar, skin cancer,

cancer of the head or neck, cutaneous or intraocul ar nel anoma, ovari an

cancer, tﬁ(}é@gylswléawbmethat)&(pa@oh@ncleyl)pr@hsrl)ﬁnnm)he@ﬁnqm@mﬂ@| | opi an t ubes,
i ft t t f th
Va0t o car oi e BRI R Gl R e e oS A NER Dol

cancer, C&Lpg}l)meﬂq?l)?lpaaﬁﬁelr 1)15@%563@ 4-‘%?[‘l@)e[-((pﬁam&'lfaﬂjl)rﬁaﬁylﬁga| regi on,

stomach cancer, gastroint es i nal “(gas col orectal, and duodenal),
chronis I()pmhluhy-tlr)d)ﬂr@ylk)emm)beaswhdﬁmamldﬁancer cancer of the small

cancer of 't ho WP HF AR AGRRR RasRkY Tah- B Sy e drdooeayfom o
cancer . nonalgea T A R R e O PR By 8P vy o

secondar y((tei€inbdroadcthyd)svltonybyretesulforantide, pri mary or secondary brain tunor,
Hodgki n' s di sease, éhr oni ¢ or acute |euke chronic nyel oi d | eykem a,

ynphocytic. |yt <41c;>wmp@smagﬂ14cdm§mm$tahexrbpwcxu gty R
yereal 9 Teha AIANEhaRI R L e BlaniTiihy A1 o Riai T PRRTR ileh 3P ©

prostate ﬁ@t@ﬂ@@femem)lsulf(ﬁ@[)beﬂz@ﬁ@uﬁ‘@{aﬂﬁd@ cancer of the kidney and ur eter,
renal cell carcinoma, carcinoma of the renal pelvis, neoplasns of the

cegt rk al nelr vouls((eyleroidiflugsemethyl) so oy BN-(A e A Gue-ehesorheny Yenstabee: 1-ason
henom, LiERGSTRpeaEn SRl bR TR LaB S BT Al E s BBt Lo cen

chol angi opf;q)lgrbﬁﬁ%m(f))bgﬁzgﬁ@{lmldew neur obl ast oma, retinoblastoma, or a

conbi nati oh of ohe or nore of the above cancers, said conposi tions
conprissi ng an NL)(@-(%}((éf(ﬂ chmlﬁlhmrlhﬂ,étmmemylcyclelﬁdxeb et ey Dmmeslun ppipefazan-c onpound

addi 11 onal s Dwarapbin R kgdfetstiniRo ke Ml i BT robemivnos. of
treating @EFRbRLRRMRIHAEAEEn&ARGRMmide,
N-(4-(4-((2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-yl)methyl)piperazin-
1-yDbenzoyl)-4-(((1R)-3-((1S,45)-2-0xa-5-azabicyclo[2.2.1]hept-5-yl)-1-
30 ((phenylsulfanyl)methyl)propyl)amino)-3-

((trifluoromethyl)sulfonyl)benzenesulfonamide,
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20pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or
i ntraocul ar nmel anoma, ovarian cancer, breast cancer, uterine cancer,

car ci nomawofotiiesseal | opi an tubes, carci noma of the endometrrisoem/osssuei noma
of the cervix, carcinoma of the vagina, carcinoma of the vulva, bone
cancer, ovarian cancer, cervical cancer, colon cancer, rectal cancer,
cancer of the mm-((egﬂﬂmo(151'xbimeﬂym:am)mexh@)aspfp@famn@sbmayl)@qeﬁRDJ c,

col orectal, and 25duodenal ), chronic |ynphocytic |eukem a, esophageal
cancer, chffb@ethylamirm-lsdphanyisplifayhmsthyDpmpybamep)-8he endocri ne system

f the thyroid gl f..th thyroid gl and, f th
aar onal g B R R R Er AR RL B dRET 5 Yhe Urthra, cancer of the
peni s, testicu{pd-(£aACHloroNSPAI RS 1b-gly@)ﬁnquﬂmc%'p@ﬁ@?@bbéhzaﬂgt_4t('(dlRbar y

y y

duct), primary or secondary central neérvous systemtunor, primary or
secondar y3-tt-miorphgbnitlihphemdsigfenyl)sethylsapd)amohe)ehi ¢ or acute | eukeni a,
chronic el.oid | eukeni.a, nphocytic .l ynphomas, | ynphobl astic | eukem a,
fol l'icul mlﬂyﬂrﬁﬂ@ﬁjé', SM%&HGQGS&%@&‘%% gnanci es of T-cell or B-cell
orrgrn, ”ﬁﬂd@ﬂ&@méﬂ{ Lol @abﬁ@’ﬁ!t&?ﬁ@drﬁ%@%al&%??ﬁfdmﬁ?‘éﬁ& HRALSRABE BbrconON- Smal |
cell lung cancer, prostate cancer, snall cell lTumnmg cancer, cancer of the
ki dney and ur étéranothenadpectebmpasosscbmposntiomsdocicating daéasthéurimgrveiiclpatvi s,
neopl asns of the central nervous system primary central nervous system

| ynphona, expessadedg ki moes thany aishd ratiapoptotia IBekXiLpreteimpaniapemeiinBdtZem gl i ona,
pituitary adenoma, adrenqcortical cancer, gall bl adder cancer, cancer of
the sil e&{Pte%Ia&h@(’@%ﬁ%CﬁWﬁPtefq’ B%l%%ﬁl%‘%ﬁ’,ns RRTPBBNGE: Srripient and a

ret nobl aabafRicly ArEaIPLAALL BgLoBRR R MRLSBluL I, above cancers |n a
patient, said nethods conprising adm histerin ere t herapeutically

ef fecti ve anouilsanothcBaspocirompesdianstinglsiodtroating didehdes andpairat @uihigt i onal

t herapeutic agent or nore than one l1l0additional therapeutic agent. Still
anot her aslpelt arecappsicd ese armbiedanodnetof estidpnptotre Bol-Ki ptatern,, anbhzghttéic cancer
pancreati c cancer, skin cancer, cancer of the head or neck, cutaneous or

i nt r aocul Bel-riptsiforrntisnpRidtiaBckanreten, e spthods pereprising administegan tcer |

carci of th al |l opi ap. tubes, carci noma_of the endonetrjim carci nona
of ¢ ne cabEptetf By RIS s afRhE PR SR u PR OTRL U o "bone

cancer, ovari aiillCaBHRT aspe@lcsmprbes cOMPBIitioLbAPriGiaf e Excifiemtaal acancer,
cancer of the anal region, stomach cancer, gastrorntestinal (gastric,

col or ect ahgrapewticallyoefeaativg amamt ohihe comnppmddyving forewike)dor esophageal cancer,
cancer of .the s | intestine, cancer of the endocrine system cancer of
Che ¢ hyr dfisrigp Aokl i lBE R EgPads, SEBAERET ¢ he adr enal
gl and, Saihﬂﬁﬁfiﬁg,gﬁ)r SQhpid, 'n?e%é&ﬁiolcﬁﬁd}%ll%'ad&fcaﬁ&?, C%?&%(E@&c"ﬁ'aﬁ@er,cﬁﬂf:&ahp&f the

penis, testicu cancer, hepatocellular can hepatic and billiary
duct )20 prdamearyf dre hset ondtak ycucandusalr imtewovdasmelysinganovamanrcanger i breasy or
secondary brain tunor, Hodgkin's_ disease, chronic¢ or acute |eukem a,
chroni ¢ Rp8FS; ﬁem@ﬂaa?ﬁreearm@q%@fc@%f lopig M@{cmomﬂ?@m Adlpmetriugykeni a,

follicul agaréil%(dtlﬁég&gﬁe céﬁi@&%iﬂgﬂ?& tﬂ@@%hf %gl‘gfnoil;fa(\o?ltﬂe \%ﬁvaBb&?el Jan&l}i gin,

mel anonma, MU nyeloha, o canc varian cancer, non-snall cell

| ung cancenriaptastatavicanaster, il dance| lecthliaged anaedr of dangelrre@ibnt he ki dney
and ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasns

of the ceyRmaoh capgop.cigstreipiesting] (gestrigenojorecdlt dngl duadenabuehrenis tyarphogytishoma, non
RS RST80T S BB P Y, e
chol angi agaksl BB ofthdhORA E1@AE cancer of the parathyroid gland, cancer of the adrenal
gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, testicular cancer,
hepatocellular cancer (hepatic and billiary duct), primary or secondary central nervous
system tumor, primary or secondary brain tumor, Hodgkin’s disease, chronic or acute
30  leukemia, chronic myeloid leukemia, lymphocytic lymphomas, lymphoblastic leukemia,

follicular [ymphoma, lymphoid malignancies of T-cell or B-cell origin, melanoma,
-16 -



30 neurobl astoma, retinoblastoma, or a conbination of one or nore of the
above cancers in a patient, said nethods conprising adm nistering thereto

t her apeutwoabiweedsBecti ve - 20 - anmpunts of a conpoundrpbaxispaohsssaul a (11)
and one or nore than one of etoposide, vincristine, CHOP, rituximab,
rapamycin, R CHOP, bortezom b, MN8237, tozasertib (also known as VX-680 or

MK- 0457) , mblbifte 1i3data, ofl 92:6:3r, oAdidhldarcer BloBish283cll By Grrod€116, AMIDO00,
PF- 03814735, R763, SNS-314 or TAK-901. 5Still another aspect conprises
net hods ofaneqredndlinigllBungeqancan,eapersod therkidney and ereter cigngd crl p#rgingdai ni st eri ng

h h ically. effecti f d_havi ng.f |
(1) “and alaibRrGht el ofihorR PR Lol olS SRR Sty Ohrale g
B-cel | | yfsptRRBydtdm & nisHohRNton Hodgk &P Binphbme, spefal iiistudidr rdim et 0

t herapeutical ly effective anounts of a conpound 10having fornmula (I11) and
vi ncr isst i glemaspituitaraadsnpms, adspecarticad wprdes gsll hiediodsnat, canesavf thg B- cel |

| ynphoma in a patient conprising adm nistering thereto therapeutically

e Tect | vePstuoangocuC BaR o AT B RO RATES (PO R

Still an S ReRtcgoMpri ses methods of treating B-cell |ynphoma in a
patient 15conprising adm nistering thereto therapeutically effective
amount s of a cuilpmothdr ispectrrgmbosasuhahdds lof treatthgmidsothiai@ba, bladder caBtdr] |

anot her aspect .conpri ses nethods of treating B-cell |ynphona jn a patient
conpri si MREERGTEEET Tihycanses eanger Hdhakrad or Beok) quigneewiRdnEacsulihount s of a

conpognd rﬂé’lﬁ@c{i}‘%ad%%r 'c%née{r't)rea%{‘&n %pﬁt@}{ﬂ &P)e%gﬁété&hémflgpﬁl@?e{lllogﬁpe(:t

conprises ne s of treating mantl é ce i n apa conpri si ng

adm ni st eb&gcdréigsal of thb end@psiiting adatdin@scefthabireixaamenemobf e eafipgund
having formula (I1) and R- CHOP. ~ Still another aspect conprises
net hods ofarcineseg ¢fihe melfielbene edncen, gvgsiansenden cerviral ¢aaper, eddampednsetngpetal

e o L0, AP S DTR35GB RSB, e
present diabR$uEiRonie@hSRci Rultttildotagtd] 8aick daRePétth€fthalpuf fering from
cancer. The nethod conprises the steps of . a)adm nistering to a patient
suf f el5 ngnfestonrn, cameanf the ¢rdecrapewystcmadnygeraff fileecthywel gland, cancer of the
parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the
urcthra, cancer of the penis, testicular cancer, hepatocellular cancer (hepatic and billiary
duct), primary or secondary central nervous system tumor, primary or secondary brain
tumor, Hodgkin’s disease, chronic or acute leukemia, chronic myeloid leukemia,
20  lymphocytic lymphomas, lymphoblastic leukemia, follicular lymphoma, lymphoid
malignancies of T-cell or B-cell origin, melanoma, multiple myeloma, oral cancer,
ovarian cancer, non-small cell lung cancer, prostate cancer, small cell lung cancer, cancer
of the kidney and ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms
of the central nervous system, primary central nervous system lymphoma, non Hodgkin’s
25 lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, adrenocortical
cancer, gall bladder cancer, cancer of the spleen, cholangiocarcinoma, fibrosarcoma,
neuroblastoma, retinoblastoma, or a combination of one or more of the above cancers in a
patient, said methods comprising administering thereto a therapeutically effective amount
of a compound having formula (II).
30 Still another aspect comprises compositions for treating bladder cancer, brain

cancer, breast cancer, bone marrow cancer, cervical cancer, chronic lymphocytic
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anount of at |east one pol yploidy inducing agent; and 30b)adm nistering to
the patient a therapeutically effective anount of at |east one Bcl-2 famly
pr ot ei n iwWbi2bi11068863 In the above met hod, the pol yplrordg20mwasssung agent
can be an Aurora Kinase inhibitor. The Aurora Kinase inhibitor can be an
Aurora Kinase A inhibitor, an Aurora Kinase B inhibitor, an Aurora Kinase C
i nhi bi t orlegkentigrtblonatdl omsect, kesphegeal ddacer, Bipadictildal daycertlp@phetiatia Ki nase
inhibitor is an Aurora Kinase B 1 nhibitor. For exanple, 5 the Aurora Kinase
B i nhi bi tlewkeya, Agibeulaplyniphamz.4gophojkmelgnakes si7Tell peBsisE osging . In

t he above hod, t Bcl-2.fam | rotejin. inhibitor can ABT 263,
aer7a7. . oot ol REs RS LSRR i eBhE: Sl R o iREy By SRl &8P
anot her agpeedncet PRsRfQIBE:, stHatlCleR St ah & @hE@Splécd @n&PHidN@hipesitiods

t herapeutic 10agents for use in treating a patient suffering from cancer.

The cdbi eeatpriomgeorpeipiseiand a therapeusiyal it effeetaet anamit plothy poropaiypdibadogi ng agent
for use in i nldl(lﬁi ng pol ypl oidi zation in one or nore cancer cells in the
patient; QHBYaUD. ™ by a3t |'east one Bcl-2 family protein inhibitor. In the

above conbi ”atStf?lr‘ano%h*é??(di}@éﬂéBhl 'hﬁéié nh IS oP e A0S Madd@Ncalber Bai¥hiicR Ki nase 15

inhibitor. The Aurora Kinase inhibitor can be-an Aurora Kinase A'inhi bitor,
an Aur or ebridsheseciBbonehindirdvo cancem cAwuicelr andir nedhseni Clymphobyjticdeukomia; onbi nat i ons
t hereof More specifically, the Aurora Kjnase inhjbitor is an Aurora Kinase
B i nhi bi t<oregtycansesRsPRilageah gankgr, amt%eh%b0%0¢rnk®9wast10§e %52,

o 22 oM BRI L AR RASK AN p 3O oF BEMRBNE, GRMRRAL) o0 L0e

i nhi bi t orm¢lo &N IBakcntfSnfdi@n€otal cancer, obiridnefan@natonesmatispR ¢ing t he present
di sclosure relates to nethod of classifying a patient for el i(gi bility for

t r eat mentCapFerhprastpeicyisiecnisag!l iceld ok sancag et splegn Bencepinfaaticyt, gidt ei n

inhibitor_o conbi nati,on.of . a | ypl.oi dy. i nduci ent  and cl-2

fami Ty 258roed GRPRRE SRS f Bt e R B SRS G 2 )
provi di ngeophpofitd hadiPlemilhem.a patient; b) determ ning the presence
or absence of at |east one nutation in at | east one gene selected fromthe
gr oupliconsi st i gl ambthenasPpact cgmpesesaoBpBsSIg@ndonircatinpidixgasgeme paficnthe t est
sanpl e; and 30c) classifying the patient as being eligible for receiving

t r eat mentdugingvhachyse gxresses, onarigeqrp draa gam ot atalagep%otzs 3&@@ Brofsitbt ei n

BT oSO IR0 O P BOLRL oL NG ng sgentyand 8
one mut at§ QR AfentSi el MeABLlticAlPEBR (P amount of the compound having formula (II)
and a therapeutically effective amount of one additional therapeutic agent or more than
20  one additional therapeutic agent.

Still another aspect comprises methods of treating diseases in a patient during
which is expressed one or more than one of antiapoptotic Bel-Xp protein, antiapoptotic
Bcl-2 protein or antiapoptotic Bel-w protein, said methods comprising administering to
the patient a therapeutically effective amount of a compound having formula (IT) and a

25 therapeutically effective amount of one additional therapeutic agent or more than one
additional therapeutic agent.

Still another aspect comprises compositions for treating mesothioloma, bladder
cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutancous or
mtraocular melanoma, ovarian cancer, breast cancer, uterine cancer, carcinoma of the

30  fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the

vagina, carcinoma of the vulva, bone cancer, ovarian cancer, cervical cancer, colon
- 18 -



In the above nethod, the polyploidy inducing agent can be an Aurora Kinase
i nhibitor. The Aurora Kinase inhibitor can be an Aurora Kinase A inhibitor,
an Auror avb 26imasss3B i nhi bitor, an Aurora Ki nase C i nhi lpctras2amn/058549

conbi nati ons thereof. Mdre specifically, the Aurora Kinase inhibitor is an
Aurora Kinase B inhibitor. For exanple, the Aurora Kinase B inhibitor is

AZD1152, calvéet 3] caxleerb&ntdvied iz anal repien ssp@nadicancer, gastrointestinah(gasteic,above
nmet hod, the Bcl-2 fam |y protein inhibitor can be ABT-263, ABT10737, a
Bcl- XL sedodarestaleandriviodenaby clypnie brmphesyticlhukoniarcseithagenl eanscmpeiger ofet hod, t he

t est - [ i le. F L he ti I
conpr; seare R iRIPG R BalhE SR Y Eamscer SIR 5ot LEnl BT o™ ror
tissue, ant PhhthlANEplakY,cRhQRILEME a8RAM glind Bsatdonfh JTeEHkiSsuRSRhERbERAND] €, a
bone marrow sanpl e, "a I'ynph node sanpl'e, a urine sanple, an ascites sanpl e,

a | avdge urbearpinser efthepah tayeelartvancshi hegateeatylas canebibapidierand billiarg wash
sanple, a,spinal fluid s | e, brain fluid sanple, a ductal ,aspirate
sanpl o, A pIBAT{OE SHEQPGRY il Berv Gl Sy RV PO T SESRBAGY VAR T con
frozen tigsye fﬁﬁ@fﬁh%i@%%ﬁ%ﬁfc%r %{R?Q:ﬁﬁ&nifal SEMBc ARl EIcHent) extract or

processed sanpl e produce rom any of a peripheral "bl ood sanple, a tunor
ti ssue orlympbecyne tingghohasdymphatdasac lakerhianfollaypér oytlehaglyoghoslanpl e, a fine

dle 20 i rat, | e, i , i | e, it
ol 6. - AR e phl Or e BRSBTS, e Bheder or | ung.
wash SAMD{ G iR &B%ﬂ,‘ﬁ‘& Lhat &lﬁﬁ{gé&ceﬁ n{@'éﬁ{erk]aﬂée?'sgnaﬁacgﬁlhﬁi %n&‘r’,cctaﬁéeraslo' rate
sanpl e, a ni ppfe |scnharge sanpf &, a B eural” effusion sar%pcl e, '‘a fresh

frozen tisshekidasiing uasterardpal @tlfchrimeddedomhh s5the raanpdleis, niddpagmover, in
the above nethod, the determination step (b) can be performed by in situ
hybri di zaafithheentral nesyauspysésmtrisnarn ceitieindiygsisysteradyraphogn neyeHpeégkinmp ned wi t h

a nucl ei ¢_acjd _probe tha,[t 'sngl Hor esc ntIy.tI z%bel d. Alternatively, the in
Situ hybr 7 BPOGPR SRS SR R S i ftar adorond aferSoreay ohes . 1 n
still yetc,abQt QfIrblaldeeemadn ¥fcerdTehd dplch ! dholMPlotatidaib Hbrbsirdd@daf or med with

a peptide nucl®@ic acid probe. 30Alternatively, in the above method, the
det er i natcumblastoap, {dhipoklasiotbe, qerchmbmetoryf queloy merasighe etva camast i on.

BRI R O T R A A
| LR b6 SO SRS LRGSR ARG g, o o1
i nduci ng algéivhal therBecliti? agdrami |y protein inhibitor or a conbination of a
(F:) 8'%?: glegyt Lgdsgﬁlgaggﬂ%? gs%%ct%gglpgselg%le_tgodfs %rfr![rlee%ingrn?etsgtlh{]olénr{ahlb a{dtcigrrc'angf:q,e method
20  pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular
melanoma, ovarian cancer, breast cancer, uterine cancer, carcinoma of the fallopian
tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina,
carcinoma of the vulva, bone cancer, ovarian cancer, cervical cancer, colon cancer, rectal
cancer, cancer of the anal region, stomach cancer, gastrointestinal (gastric, colorectal, and
25 duodenal), chronic lymphocytic leukemia, esophageal cancer, cancer of the small
intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer of the
parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the
urcthra, cancer of the penis, testicular cancer, hepatocellular cancer (hepatic and billiary
duct), primary or secondary central nervous system tumor, primary or secondary brain
30 tumor, Hodgkin’s disease, chronic or acute leukemia, chronic myeloid leukemia,

lymphocytic lymphomas, lymphoblastic leukemia, follicular lymphoma, lymphoid
-19 -



a) providing a test sanple froma patient suffering fromcancer and
currently being treated with at | east one pol ypl oi dy i nduci ng agent, a
Bcl-2 famwbyopwesssssn i nhi bitor or a conbination of a polpgmluskeiy/osssdaci ng
agent and a Bcl-2 famly protein inhibitor; 10b) determ ning the presence
or absence of at |east one nutation in at | east one gene selected fromthe
group congalginbhingesasf. T-ecl BAB-gaherigi® A ogen) ewuttipl @mhERhagatlecahsert he t est
sanple; and c) determ ni ng whether the patient should continue to be
treated viveHamcaneely poobmell ealidung erincergpiostategamet. spaflgail lyngenecs Gangaihi bi t or

oot ei n i TbiaDy edeb AR s o BE R P BPRaiBe bR Tt ati on
as det er iMEdcdnfrasde@Roul bystem, prima:r{{?' cdt@l ARONE s?%%rﬁ pHoAf:, e MBHgKiHY

i nduci ng agent can be an Aurora Kinase inhibi . The Aurora Kinase
i nhi bi% orlymaphorbe spmalrxisoiueos, hagestem ighombi nitortary dcnauma pdrekioodsel B

inhibitor, an Aur.ora Kinase C inhibitqgr or, conmbi nati ons.t hereof. Mre
oenoct 11 nr e el b BRS S efrrsnat i by SR rog e bR 5

i nhi bi t orpe FlasfAATRBoblhdlEmAYr ATcBmSinAASE B PR hddkd Ofthe SbAEPideas in 4MH4 7439,
VX- 680/ MKO457 or Hersperadi n. I'n the above nethod, the Bcl-2 famly

protei n ipicty tadd methodbeonfiBikin2GdmiARTTBY theatBhiraptuteell yecfdcviee ambunts t or or
conbi nati ons therepof 25In the above nethad, the test sanple can conprise a
L ssue s compRERd ey P@Eﬂnﬁ pdoag @ddiennl hegapaptiq 4gsat of e IBRORA| bl ood
sanplﬁy %15Hﬂ8&¢ﬁ&%ﬁﬂﬁ,8%ﬂﬁ suspected tunor tissue, a thin |ayer

cyt ol ogi czgl sanple," a fiHe needl e aspirate sanple, a bone marrow sanple, a

| ynph node sarfllleanothetifidpBé compHbs meiiibdd o€ irt @mhgsedspihévlorda, Ibdaddeecagedipl €, an
esophageal brushing sanple, a bladder or |ung wash sanmple, a spinal fluid
30sanpl e, paacisptg ganegruskan exas eancer afiiles ad a8 peokagwansawpdrdntrapcalappl e

di scharge_sampl e, a.pleural, effusion sanple, a fresh froz ti ssue sanpl e,
2 par af £ rRoanDu gl R BUE bR WP e Rl B FlgbliBcaced samp o
produced pQMAAYoh ofthehddRRNeA@h, B QRIS TRE Sorvik, EHTREmA bBHE Qa@ha, @
suspected tunor tissue, a thin layer cytological sanple, a fine needle

aspi r Et e ceomyneg ofthbowlea, hane cancsranpdren canagr,icoyiehempke, cadon eacen estabanpl e, a

| avage sanple, an e hageal. br ushi sanpl e, .a bl adder .or | ung wash

saml e, i ity ind 1S iApy Séqm%cﬂ%f“fﬁeﬁ %ﬂ@tml%rggslﬁﬁfgéﬁtﬂ& Cf[%?cgth %@pih rate
sanpl e, e : : a fres

roven t] oo R g G o ShRE PRl & e over

i n the abatstimetdnock oftthecndetarengystaini cancatofpho thyroabgiatk caeef efthed by in situ

hybridi zati on. For exanple, the in situ hybridization can be perfornmed wth
a nucl ei cruaibapy ghasheanceraf theadrenshgland spicoma ph } suc. APRCSF P vel y, the in

situ fyb rlirgtihga?rcén%re]r dfShe penis, testicular cancer, hepatocellular cancer (hepatic and billiary
duct), primary or secondary central nervous system tumor, primary or secondary brain
tumor, Hodgkin’s disease, chronic or acute leukemia, chronic myeloid leukemia,
lymphocytic lymphomas, lymphoblastic leukemia, follicular lymphoma, lymphoid
malignancies of T-cell or B-cell origin, melanoma, multiple myeloma, oral cancer,

25  ovarian cancer, non-small cell lung cancer, prostate cancer, small cell lung cancer, cancer
of the kidney and ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms
of the central nervous system, primary central nervous system lymphoma, non Hodgkin’s
lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, adrenocortical
cancer, gall bladder cancer, cancer of the spleen, cholangiocarcinoma, fibrosarcoma,

30  neuroblastoma, retinoblastoma, or a combination of one or more of the above cancers in
a patient, said methods comprising administering thereto therapeutically effective
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performed with at |east two nucleic acid probes. In still yet another
alternative, the in situ hybridization is perfornmed with a peptide nucleic
aci d prob®o2011/068Bt er nati vely, in the above nethod, thecdatseswiosssis on st ep
(b) can be perfornmed by pol ynerase chain reaction. 15In the above nethod,
the patient may al so, contenporaneously therewith, be receiving treatnent

W t h chemmidigtsag), compaiirat ha@ingdbrmadatilnatlionasr inberteaf oncldf cilpbsiic,yet anot her
aspect, the present disclosure relates to a nmethod of cl assifyig% a patient
10d

as havi ngviacrsting &HORgttuximap ggpasmygit, RroHOPe bertazamnibyMIN% 3dologasedibdy

pol ypl o dor ARG KB Bh B L B P Pk T SR E AR e The”
met hod  copRKICEDOT, UIYe 13680810300, PF-0381473 5, R78Y 1 SNRG1 Aot BAK-FANDI € from a
patient suffering from cancer; $®Mth££s@det erm ning the presence or absence

of at 3 east ordillamother eapeéteonnpri f yestmgderaltlyaphémam 4 pasicgr oup
consisting of..a BAX.gene, a BAK gene or. a XA gene ip the test sanple;
ona 250) PSS g RE A hIEPALGH g P LS BB At SPGB st ant +o
t r eat ment Mool Y RLQ jpduci ng agent, a Bcl-2 famly protein

i nhi bi tor aorntgaocorrblt atni gﬁ%gén a pol yploidy inducing agent and a Bcl-2

fam |y prot ei rStilidnothict aspetiasmgrion nidikeods o€ seaimg Becelblysphema of a pdticheast one
nmut ati on determ ned.i.n stgzg beo. In the g,bo e .net hod, the pol yp| oi dy
i nduci ng WEPHBIERAMFHsengAneIstohpppridigal 5eIIcHY IR OfRCOMPPBIh Ki nase

i nhi biOt orhaggl% fgﬁmﬁggﬁ%{nﬁrvﬂlc'ﬁi ase A inhibitor, an Aurora Kinase B

i nhi bitor, ur or I nase i hhi bitor or conbinations thereof. Mre - 25

- speci fical | yStiltdnethdbipee cKnpass ndilidiof atating Brbel MyphemKimapeichk
i nhibitor. For exanple, the Aurora Kinase B inhibitor is AZD1152, ZMi47439,

VX- 680/ M@IBTISBE apipeiingiherctol therppratisd bradfosbraaepuntsad aBempeufcani |y protein
i nhi bitor,_can tbe @B&i)zgﬁ, - 5737, a Bcl-XL selective inhibitor or
conbi natilgﬁglgt REPEDF 4 C[ above method, the test sanple can conprise a

ti ssue sanpl e.gtfiomof%ARRPL& compAsdsinfihtRls SAIPIRIRENI IyaRRoda REL paRar al bl ood
sanple, a tunor tissue or a suspected tunor tissue, "a thin |ayer

cyt ol Bgi caimpsiamglagmimstéringtheredherapsipical bt effesavpimequnés ddermempanrdow sanpl e, a

| ynph node sanpl e, urine sanple, an ascites sanple, a |avage sanple, an
esophageg?avﬁﬁgﬁgﬁ?‘%alb@é‘g%‘i”%{na bl adder or |ung wash sanple, a spinal fluid

sarbl 2 b o SARE gy QRS SHRLI SOBL g I B oCher g
enbedded dongsismgadnpligcrg thorcxtherapdutiosllypacogrsblednpanplofa poapeicedd from any
of a peri hpaglenrg Iomllollﬂg 1% asn%rrra}l)pla%iyc%. tunor tissue or a suspected
20 Still another aspect comprises methods of treating mantle cell lymphoma in a
patient comprising administering thereto therapeutically acceptable amouns of a
compound having formula (IT) and R-CHOP.
Still another aspect comprises methods of treating mantle cell lymphoma in a
patient comprising administering thereto therapeutically effective amounts of a
25 compound having formula (II) and bortezomib.
In still yet another aspect, the present disclosure relates to a method of treating a
patient suffering from cancer. The method comprises the steps of:
a) administering to a patient suffering from cancer a therapeutically effective
amount of at least one polyploidy inducing agent; and
30 b) administering to the patient a therapeutically effective amount of at least

one Bel-2 family protein inhibitor.
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tunmor tissue, a thin layer cytological sanple, a fine needle aspirate
sanpl e, a bone 15marrow sanple, a urine sanple, an ascites sanple, a |avage
sanpl e, awoesoplsssyeal brushing sanpl e, a bl adder or | ungcnasbosasypie, a
spinal fluid sanple, a brain fluid sanple, a ductal aspirate sanple, a

ni ppl e di scharge sanple, a pleural effusion sanple, a fresh frozen tissue
sanpl e or a pdnaliddbovenogddate polsplorlySadeing agMarenbetn Aurord Rénagbove met hod,
the determ nation step &?) can be performed by in 20 situ hybridization.

For exanphbibitehelhefuspraKingsg intibiicacrphe emfuiped Kineson atbifgrs 41 Avigtic| ei ¢ aci d

probe that. | l ugr.esc |y lkabel ed. . ALt ernativel. he i itu

hybri di 2ok & BERE SR R e Qb B B bt Whsbes. 1n stin)
yet anot hgecifitBT MatAwera Kikclithiitdr b Y Riidofh Ridhico® idh$hifeer Fardxesipw th a
peptide nucleic acid probe. Alternatively, in the above nethod,

t he dét ertht AatdroKimse nilohitaanABE 1pel, 7o +8d32.50Y-680IMkedde chai n reacti on.
In the aagve net.hod, the patient may al so, contenporaneously therew th, be
recei vi ng P&t Nt with chenot herapy, radiation or combinations thereof.
DETAI LED DESCH) R 483 hoBMic BERE il f161cRY 8816 el gpungs naipt es o the
di scovery of a synergistic effect that ‘occurs in tunor and cancer cells
when t hesB7ceBtkXasdeadmimhilstoe becbnbihdtenafewioifcal |y - 26 - effective anmount

of at |east one polyploidy, inducing agent and a therapeutjcally effective
anount of at |Iaa§?th@r?ép@éihezprﬁ%ﬁw fliyclpyiee eilaies thics Bw.lorsg‘%@?rﬁp%m y, the

i nveniors e 1\SE . di red i i of

ool ypl 61 cheShe PR EERhs e Sing rRAPURLES ThaBbmbRRud THRILES ' e
survival of tm)s&wamletpbpglo@@ iyphandyscaefor sscdapahdertpohpividibaion in
anti-apoptotic activity of Bcl-XL Mdre specifically, inducing polyploidy in
t hese t unie campreeaneercclein tse peissh.ah¢es these cells to Bcl- XL i nhibition.
Thus, the inventors hav hscaovered.a. pal.ypl oi dy- nmedi at ed net hod for

i nduci ng a_popfo S?éeagtron.ggl?rcﬁj-'zigrgi{%p?oﬂeq H@gbé%gel I's. This nethod involves

admi ni stering hehetdaé t&Abinsidn! @6 ipBE ploi@Nhe@dEELLgeAt GAMRIARA G Kahase

t herapeutic agents. Specifically, the patient 1s adm nistered at | east one
10 poldypliohidiyon. nchgdAurgraggease inhibitor pam poseAofords KmapoA ypHibikatyan Adosi ng agent
is to induce lypl.oidy jn o or .cancer cells. As ti oned

br v ousl B R ITDIRr Al A TG G GROpoT oaaRioRHEeSel Wos of ¢ hese

pol ypl oi %8%%%{1@?@@ ARG Kin&elidbitos isdﬁpﬁp%%ng%eﬁgﬁﬁt?ﬂm@&%@gﬁi or death

of these y tunor and cancer cells can tal ned or eved by
admi ni st ethe Agrdro Kiidege Bahhibitdr ianAZDa 482, 7041 7B8Y9,-\ZX 680iM K043 7atrei n i nhi bi t or .

The 15order in which the at | east one polyploidy inducing agent and the at
| east onéH@%@ﬂ%h$anily protein inhibitor are adm nistered is not critical.

nef | , s ;
tam 19 brot o1 cleathrt sRESnRRR SRl PRl PRERBERARMARTSRY, * is”

pr ef er r edABD-7801d BelsX egeldctiee mhiviteast cortgnapiohyeRofly i nduci ng agent to the
patient prior to or along with the at |east one Bcl-2 famly protein

i nhi bi tor. 20Ila yemathst aspactwihe praserd disslovercaelaiepioansthod pleclasseng 6rs of t he
present discl asure.al. di scovered that tunor, and canc | s, (regardl ess
bt “ahet hab g LR T ELPESUTNE 4 by B8R BT eRe Thlist s “Whi ch
contain ﬁkokﬁﬁﬁﬁbR&Qn@H%%%hﬁﬂohBf&b&yﬂo MR B huéntRh @2 3RAPIALIE encodi ng
gene (such as a human BAX gene and a  human BAK gene), (ii) a
25  protein inhibitor. The method comprising the steps of:
a) providing a test sample from a patient;
b) determining the presence or absence of at least one mutation in at least one
gene selected from the group consisting of: a BAX gene, a BAK gene or a NOXA gene
in the test sample; and
30 c) classifying the patient as being eligible for receiving treatment with a

polyploidy inducing agent, a Bcl-2 family protein inhibitor or a combination of a
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human NOXA gene, or (iii) a human Bcl-2 pro-apoptotic encodi ng gene (such
as a 25 hunman BAX gene and a human BAK gene) and a human NOXA gene are

i Mmune orwexhiiesssBesi stance to treatnent with a Bcl-2 fPamiusgonpnsdsed n

i nhibitor after induction of polyploidy (such as with at |east one

pol ypl oi dy i nduci ng agent). In other words, polyploid tunor and cancer

cel I s whigdypteidy aidaciap ap@aahd oBel-Irtindly @6teinninkibjtorebabeth@nthBedeséhce or

pro- apoptotic encodi ng gene (such as a human BAX gene and a hunman BAK
gene), (idbpenge gbatpashonaNaxatigeelctesminediin ytembhunan Bcl- 2 pro- apoptoti ¢

encodi ng gene ch as a.h n ne.and a hu BAK gen nd human
KO gene do- noTCRRPE B e pSRo B IR B SER B B SuBFI R Geat n- when
si nul t ane@hipltyr. OMheAURSQAURIE ivhibikRhEBe M Atrodd KIrRgSA ifHisitd3Car Rudoaim |y
protein inhibitor. Thus, in view of this further discovery, in another

aspect5, tkmagprBgditodispdwearkanascSoinpibgor etewmbitationisthenadf. degsosi ti ons for
nmoni toring cancer .and tunnor cell.s for 5resistance to.polyploidy jnducing
Rgent (S UBROHEA SR s s an i i AP I @psiy P Fpepleny of of
i nhi bi torgt Q%F@QKirQJBeB iAPRINGAZON 193, RPAYRES Y chpACIsrg Rgent and Bcl-2

family protein inhibitor therapy. The disclosure provides di agnostic assays
for identHérgpanglin.cl assifyi ng and nonitoring cancer patients which conprises

assessing a test sanple for the presence or apsence of at |east one

mitation in (it wgwﬁme@@i»%e prﬁ g Ydﬁ_%ﬁ?t“d?ﬁ@“@rﬁ@@@’?ﬁ@%@ Alich as a
h““”l@%g?yﬁcﬁﬁds %éﬁ*[&%&iﬁt%*ﬁg%d}ﬁ@inat{oh%}he opuman NOXA gene, or (iii) a
human Bcl1l-2’ pro-apoptotic encodi ng gene (such as a human BAX gene and a

human BAK gendh tidiuboac haitag, thst @eipes cahembriventdsuesagsayBoricR@hplde assay
met hods for identifying patients eligible to receive a polyploidy inducing
agent, Bcthe fissugsempic pempiases aipamplisral blood vamplgya wimog tigsaie pph sistgctechduci ng

agent and 15Bc¢l-2 fam,l rotein inhibitor thera as cophbi nati on
Cherapy 1 BBBESPE g BT Rplebl PPN 5 B Refis RS mBeg B eicn s wi ch
chenot her@pyow §afIatd 19MpR ho&ORpNah AAS sdolfiE QAfakciRBShME, AMBRIgkOr i Ng pati ent
response to such therapy. The disclosure conprises, for ‘exanple,

det er Ifi ni sagipbey atfi bwwphaseldmushing wimple, Apbdietior durigonash hemple s flord absence of

at least one nutatign..in (i) hyman Bcl-2 pro-apoptotic encodi ng gene
(such as SMalsan o aaegbl: S SR BAC: GURES S SRGn NoXA. gene,
or (iil ~ r s I : n BAX
gent(a anZ:I 1%@ E‘lﬁﬁm@%&a g]élggfrgsggmaze%ﬁsggQ@%&&gﬁﬁﬁ%ﬁg%g %%S&% Sﬁgﬁgi n can be
per f or medorianiceirad: or pioecssetiaatploprodicep dloypdnyiafyt periplad-ildtoodsempledaict i on  of

pol ypl oidy. Patients classjfied as having one or nutations, or an increase
in one orfURSF BSsHEDhE FUSPCIMVBMORLiSHS & thindaycs eyiglogiat B adipe ssedlevel in (i)

- ) - i d
Pumare B sRe P S o R B S it oS IR R 0o anl 2
pr o- apoptsatipte, emneRPhdigaldenehigSiaiplas bRdbeimMuiBAYast sagpleNdspinadd Ain BAK gene)

and a human NOXA gene woul d be considered to be ineligible to receive at
| east onesappley pibesiwfluidsampicngydentad nspirase sampdss e nipée Bechazefsampleya pr ot ei n

Be1-2 | ATyl B ER e RR b PRE P oA s PR SN 6%
consi deredpdpp. be less likely to respond to each of these therapies. - 28 -
25 Moreover, in the above method, the determination step (b) can be performed by in
situ hybridization. For example, the in situ hybridization can be performed with a nucleic
acid probe that is fluorescently labeled. Alternatively, the in situ hybridization is
performed with at least two nucleic acid probes. In still yet another alternative, the in
situ hybridization is performed with a peptide nucleic acid probe.
30 Alternatively, in the above method, the determination step (b) can be performed

by polymerase chain reaction.
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Specifically, patients who are identified as having one or nore nutations
in (i) a human Bcl-2 pro-apoptotic encodi ng gene (such as a human BAX gene
and a hurwo 2BAKegsBe), (ii) a human NOXA gene, or (iii) paThisowmo/oEss19 2

pro- apoptoti c encodi ng gene (such as a human BAX gene and a hunman BAK gene)
and a human NOXA gene are 5believed to be inmmne, resistant or |ess

sensi tized to Ihtieadbaeaincthot thapaticaamby alse, cBattmpofadcdusly therowh,bei nhi bi t or
before treatnment with or after treatnent with at | east one pol ypl oi dy

i nduci ng 'agRving fregmepidvidiechisaofisraydiagdiatipe gy combinations thegé aspect, t he

di scl osure conpr.i a_nethod f identifyin rcl i fyin pati ent as
cliginre for oPendRE R et gaEM e R G T ot O g b ot
protei n 1Okt Qfft@ig B6m\vhiddr MdiRlingirda@iddyith HENGHIDRIyaRRRIngMBENtan BEIl2 2 fami |y
protein inhibitor (either together or in conbination with a third t her apy) .

The et holdmdyppotéisimmybitdier 8 cepbination of a polyplgidy indnong dgengad 2 Belslie sanpl e
froma patient; . . .. (b) determning the presence or absence of at |east
one mut afﬁagﬁyipppt%lp)mlgblm%néhe E@%O?CBWBH%FBEES&HS ?'encodi ng gene (such as a
human BAX gen%g%gvi@ingléff@s@s%e %%ggag%bﬁ%ntsﬁ ﬂeﬂn@fr@ﬁl%ﬁﬁbe%%ﬁ or (iii) a

human Bcl-2 pro-apoptotic encodin (such as a human BAX gehe and a
human BAKvegetedatcandtiaat heastoncOKAlgénaduang agent, a Bel-Qdhmdy aseéifh yihilgtor he
patient as being eligjble for treatment with _a | ypl oi dy | nduci ng agent, a
Bcl-2 f arﬁwombma@%c)f hielpplely Tefuchigtageni 4 ﬂ@ﬁi-@&ﬁg}ﬁ’y Pl WY0488Nt  and
Bol-2fam |y BACKEL A ADHR AL RTRE B0 SO LALCRERSuh (FASEREGOT A | ast
one nmutation In a (17 a‘human Bcl-"2 pro-apoptotic encoding gene (such as

a human BA¥e geoedfichn #hd i 6BNcIBAISLGEHR )a, BAKigen® aBAR DN A NONA, geae (iii) a
human Bcl-2 pro-apoptotic encodi ng gene (such as a human BAX gene and a
human BAKndeneyt sampleaatlunan NOXA gene. In the above nethod, a patient woul d

be ineligible for treatment, wiih a. polypl.oidy inducin t, a Bcl-2

Fam Iy protei ) drgines BrngdbadiepEiy B SotdmietiE g 08 8 an: “and a so1- 2
fam Iy pfplﬂﬁj_ldﬁd%r iHaiuBinf; QEer® ASIBE-20Rmi 1) §rditia $-HIGiCr OF 2 RbmbiaAGIn GMe mutation or
an increase in the nunber of one or nore nutations over a baseline (or

pr edetSer mohgddidy exdeting agent aind a Belkh franlyBootein iphibiterpmpedorn the presodieny gene

(such as human BAX gene and a human BAK gepe), (ii) a human NOXA gene, or
UHT) o el LTy o mpBhent i hy oBhe (Such as a hummn BAX gone

and a human B qgﬁé- i ods

nment i oned preéﬁgggﬁgx%g@gpﬁfﬂgﬁ@gp%g?ho g%ﬁ@§2*€§P§%§%g§ﬁﬁ§?§§ﬂ or after

i nduct i oninhibitpo|'Fhel Anireiy Kinase ghijpigdricembe anr AB®ra Kinase A ihhibitdlj sn Aspect , t he
cancer can, be ag%ft%ge of cancer, suﬁh,as col grectal carcinoma or

pancr eat i kinasrR giibifgpraagyipra Kipasel; @hiitpeecombiatigesiBersphl Yipiccat i on can be

fet e neﬁ%egﬁcﬁWetAué&gllaﬁasre dHoLiRS G A{u]araslkl{ngserﬁ B{Hibq{o%.aféro&ﬁ&ﬁesm assay,
or exanplée, perforned on a l'ung cancer tunor biopsy sanple. I'n‘ot her

aspects, thbauetaRindsaBiiMabips!iy AZDAS 2, YN 7439, 6aCi80MK PGR) net hod is
used. In yet another aspect, the disclosure conprises a nethod for
i denti fyildesparadinassi fying a patient having a cancer that is resistant to

therapy with ol ypl oi dy induci ng.agent. a .Bcl-2 famil i i nhibitor,
or a conbi nat ?18%160%%56 B]S?(’S?B’qu? %391? Fﬁﬁ‘g& m&teglg‘gﬁ‘%“%fnc&n&e ééjpg&;f’My protein
i nhi bi torg37t QBCI]EFI Qekti& 0 Mhitifr BEcdmEngtlofPheplof. 10(a) providing a test
sanple (e.g., such as a tissue sanple) froma patient;
25 In the above method, the test sample can comprise a tissue sample. For example,
the tissue sample comprises a peripheral blood sample, a tumor tissue or a suspected
tumor tissue, a thin layer cytological sample, a fine needle aspirate sample, a bone
marrow sample, a lymph node sample, a urine sample, an ascites sample, a lavage
sample, an esophageal brushing sample, a bladder or lung wash sample, a spinal fluid
30  sample, a brain fluid sample, a ductal aspirate sample, a nipple discharge sample, a

pleural effusion sample, a fresh frozen tissue sample, a paraffin embedded tissue sample
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(b) determ ning the presence or absence of at |east one nutation in a (i) a
human Bcl-2 pro-apoptotic encodi ng gene (such as a human BAX gene and a
human BAKvoeng)aesdsBi ) a human NOXA gene, or (iii) a huneoTBrsie18/058549

pro- apoptoti c encodi ng gene (such as a human BAX gene and a hunman BAK gene)
and a human NOXA gene; and 15(c) classifying the patient as having a cancer
that is r@snsked: of prodcss@l sapipi shydided fionngnhyagamperipler8dlood shapiel ¥ prot ei n

i nhibitor or a conbination of a polyploidy inducing agent and a Bcl-2

fam |y priomer Asspp i bsuspectistiymgr bysue.ichivrlags arlelogicabtampie gifingnecdiut at i on i n

a (i) a human Bcl-2 pro- totic,encodin en such a {human BAX gene
2nd . hurtAEs S ofBoe AR et RS GuE 1 Pl BN "2

pr o- apopt @tipk, aﬁeﬁ%%hlmgmaﬁ@}&ab%d@f R UIRA BAXar8Fe s @ichl Aufiuman BAK
gene) and a human NOXA gene. As with the nmethods nentioned previously

her ei rf, tdaimplayebrrodfleidnabplepediatel wepiraefampée, emippla @schargdsemplona of

pol ypl oidy in the. patient. In.this aspect, t cancer, can be any type
bF L ancerBeutlaiaioh SyndPet st foabLignant fenbybli EHeaHA s cover 1 n
this aspegt,,d he gene anplification can be determned 25 by a nulti-color
fluorescent 1 n situ hybridization (FISH) assay, for exanple, perfornmed on a
| ung cancer t uvorcodrpinglye sanrphethodnthotttermiastpamctap, (b) tem hegleyfornalssy iwhai n
reaction (P 1S used, In still _ yet another aspect, the disc)osure is
di rect ed W%ﬂ%ﬁ@nf &Pr FERING thovg sy BaRridistion sambe R ioRRHh o Ruglelc

pol yp}.0i dy.: i Rals} fam Ly, ej Nl nbi bi:t.or 30a

conbi inogt ?%lchd @ﬁ Hé;{hg%f %ﬁ%&%}l}ﬂ}' ;ﬁg%@&néﬁg}&éﬁ¥&%2% }gr}g!é ?@41%%0}1% protein

i nhi bi t orperfoh@ed®ithodcad g nsdldigadill prodee i seifl yet anothef @l)eritiovjtlé pg a test
sanpl e froma cancer patient being treated with at |east one pol ypl oi dy
i nduci ng saydwbridizatRais perfaired yithradieptide nuekiihiaidprobe. a conbi nation of a

pol ypl oi dy inducing. agent,and a Bcl-2.fam|ly. protein.inhibito optionally,
Pomr or - sancebiait S8 Bnf Ay rRGiedme AL minBl R A RS 1 Bare Y e or

ext r act edyy poerRdragbedh@iTedttiog. i n the test sanple (for exanple, in the tunor
or cancer ‘cells) the presence or absence of at |east one nutation in (i) a

EumanngZ ﬁ 2 prloilmm.bpv@nieﬁloénhoﬂggt gey]elsaé,wnﬂap@_eraaemmlmheragmi,d?ne and a
unan ene ii) a human ne, or (ii.i).a human Bcl-

b1 0 Apopt B UTE HEGE G b BT 2 G L AL DO BEREERA o human BAK gene)
and a human NGX4yig &eahoﬁeldaskgc(t,cﬂle %@Hﬁ”ﬁis?ﬁsﬁrﬁ?%@Hgﬁ%erBOWs%@ﬂﬁ%' n(i) a

human Bcl-2 pro-apoptotic encodi ng gene (suc human gene and a
human BAK: geieef)as having a@aluerdiat NEdstae fetreamer(tiviith)a goliplodn ifduiing

pro- apoptotic encodi ng gene (such as a human BAX gene, and a, hunman BAK gene)
and a hun%ﬁmN@)ﬁAl'ééar’i@%f Pra e l%st@rsqr AGOMNRATIOR aéﬁp§l§pliordYtlh®qngr?@Pntor cancer
cel | s), agai é | | r .m ., and 15(d)

ot erh ni B SapeLHARAT ko2 En i Gordhe e Blo ST HTML S kB Bk cated with the

pol ypl oi dy i ndygiro@dmgantst s&eplc ﬁoﬁﬁ%@dtﬁénﬁhﬁ%ﬁﬁgﬂfrwﬁhhﬂe&;m or a conbination
of a polyploidy inducing agent and Bcl-2 fam |y protein inhibitor based on
the conpari sorb)i detesmépng 81 prossnogior Rbsches ofert lrasioneantationaniaideasipus| y

herein, thi th b for.med. b f i nd f .
ol ol oi AP AUEet o 5B EmBURER AR/ oo B e H SRR gl i o) o
the nunbee kt QAMGIQAndOr € nutations determined fromthe test sanple with

the baseline or predetermned |evel can be done by an automated system
such Zs a sof topal@ssifyiogtheipatentiaphaling gemcer thytgs mmstahttd tiegtnpeat witbfa, or

Compat g i S SN BRI G SRR e
can be d%@yﬂ?&idﬁ inducing agent and a Bcl-2 family protein inhibitor based on the presence or
absence of at least one mutation determined in step b).
In the above method, the polyploidy inducing agent can be an Aurora Kinase
30  inhibitor. The Aurora Kinase inhibitor can be an Aurora Kinase A inhibitor, an Aurora

Kinase B inhibitor, an Aurora Kinase C mbhibitor or combinations thercof. More
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25physi ci an. Specifically, if the test sanple (e.g., the tunor or
cancer cells) having at |least one mutation in (i) a human Bcl-2

pr o- apoptwoize1iawessdi ng gene (such as a human BAX gene amdTashanmsssBAK
gene), (ii) a human NOXA gene, or (iii) a human Bcl-2 pro-apoptotic

encodi ng gene (such as a human BAX gene and a human BAK gene) and a human
30 NOXA ggpdfitalyt the Aaom Kisasointibighh ey art Aedord Ridakd elhitier. Byedxample,
predeterm ned | evel, then treatnent with the polypl oi dy inducing agent,
Be1-2 1 arit fuptrokane Brmibieras AGP 1153 ZMI4TARASEROMIHAS ol ypl o dy

i nduci ng ﬁgrgnet%ﬁnd a Bcl-2 famly protein inhibitor can be discontinued,

st opped o i hat ed. Alternatively, the treating physician nay decide to

combi ne the pghyp moda/nieth@ughélgclam%i}yvyirm@nﬁhhﬂbﬁ@{sctan%ema@,tm-apy (for

exanple, treatment with a second snall” nol ecul e) as a conbi nati on t herapy.

Still 5 urt¥es BskKt edlersitvi wailyitor pheonbinationm thepioy.sIncthaabaveynatledd the tesdé conbi ne
the Bcl-2 faml rotein.inhibitor wwth at |east a second therapy (for
exanpl e, BFBRDADTRIG i SorHle SR R St Naye STEE CORBINAE on ¢ her apy.
However, ﬂefrir}])gérfllllﬁ saftpie, F\Wﬁlﬁ&‘ t%%u)? e a(s'ugpe%ﬁti't'ﬂﬁ&tﬁ%' 2 1R Bry@popt oti ¢

encodi ng ge such as a human gene and a human BAK gerie), (ii) a human
NOXA genecytalogiilisapla, hinmamrecBe hsHrge engpo ptbohe marowadinplg, gynehhdd¢ such as a
human BAX geﬂqe and a hyman BAK gq%gg) ajnd a hur’ian NOXA geng iﬁ' | ess then the
basel i ne Y8 @ SFING FEUNT: S8 @PRICHT C.1adgnge smple. anesorhegeal Srshiage det ect ed

in (i), a n FO- Lc encodi q n BAX gene
and ol thurR AR CHERg " e R S ERE FRERADE AP, 4 BHAT0AS i o 1”2

pr o- apopt dictat agpardamnglegen®pleslihar@s samplemilcBilcriision sanplcfa fiestiian BAK gene)
and a human NOXA gene 15then treatnent with the pol ypl oi dy induci ng agent,

a Bcl-2 flaedcnyissesemply, 4 papfbinicabeddeddispusripinpletar gh csfrachoppiogessasi dy i nduci ng
agent and a Bcl-2 fam| rot ei n i nhibi t.or can be conti nued. Again,
G noeBmtadycsd Hottargiol b BBt nfbok HoraS R s BieE A BHE SusrdRy
physi ci anymRytifas (ARint1Qyce epiBiodal fgphOk Yk Abcic AdpaieishdpRILNEncW th at | east

a second therapy (for exanple, treatnment with a second snall nolecule) as a
conbi Hat i marrew earey,.a @0WIsempleatn aseitss, sawploen bivagy semptchen esephdgesl obt ai ned

with said treatnent, treatin hysi ci an. deci de to copbi,ne the Bcl-2
e o2 R PR bR Ay R o BE. § St Gl Bt By o

exanpl e, ok . i and PCR
oot hods. CanfR TRBuMshRE s SEACHNIRTE bisclIR SHR) 1 ploural el anifh R =0

mut at i on firesh (fiozeratissuerpampde dr Lpypiftinapbptddditcsienangleng gene (such as a human
25 BAX gene and a hunman or (jii) a human

BAK , i hur NO )
Bcl-2 pro- apod‘ﬂ@ﬁepﬁeréﬁé]@ﬁj@t}%jg gg%d('illﬁ 'é%teg@n%mﬁt@dme%%ﬁom % Kuman BAK

gene),and_. - i 1 es I Lent .

Tre- arCer s P UTRR A Lo AEA E 4R 50 p IR R SRR PR ATAR g
or pol ynugiesobdst is Mabreengd ldbelche Alsgdtiasy, IRRnRik WebridizdtoBlit pr obes, etc.
30The di scl osure has significant capability to provide inproved

strati fi ceerfosnedivith at eashtvo funlcie agid erobenhdinapll yetangthenalganativeuhain f or
pol ypl oi dy. i,nduci agent. therapy, Bgl-2 -.32.- famly protein inhibitor
Pher apy. oS BieRaty 57 i s hinsPids fisliefiraBin s her apy and Boi- 2
fam |y protei mfiddtRbEOn thOSERBnethdaShRASRARMEMNN Kép (ﬂa@@éﬁo%e‘?ﬂ&%&‘@r S
according to the presént disclosure also allows tracking of individual
pati eift rigspdyseatechhingeddien.apy.

In the above method, the patient may also, contemporancously therewith, be

receiving treatment with chemotherapy, radiation or combinations thereof.

DETAILED DESCRIPTION
30 In one aspect, the present disclosure relates to the discovery of a synergistic effect

that occurs in tumor and cancer cells when these cells are administered a therapeutically
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5 A Definitions Section headings as used in this section and the
entire disclosure herein are not intended to be limting. As used herein,

t he si nguwenofieess”a, " "an” and "the" include plural reCenspieoitunl ess
the context clearly dictates otherwi se. For the recitation of nuneric
ranges herein, each intervening nunber there between with the sane degree
of preci siffuotivsargoupl bfattidagt @Qr}ioﬁfpllﬂl?ﬁ ducii@higeax aid icrapartichifecfarige 6- 9,
the nunbers 7 and 8 are contenplated in _addition to 6 and 9, and for the
range 6. CATROUDL OE%éeaﬁmﬂﬁé}Ci-Zéamﬂy protein ghghitog, %peceﬁcally,ahesm@lt@rs ofthe, 6.8, 6.9

heret n, TSk oGRSl JB B fouctpEo LA bR LERERYR ngporapoy
growt h. baanéésrc@mmﬂte@@wenha@m shﬁﬁva%ft%&hﬁ@éﬁtn'@ Ilstﬂﬁﬁoﬂdga REIR dePéndehef ers to a

t herapeutic conpound of any tﬁl (e.g., 20non-selective or selective),
i ncl udi ngonstire hti-apxdpéaiel a@tlwa}m Bxdd&, MmelsB@nﬁcallysnwdmg pﬂlmltbléy ImgeRNA, or

m cr oRNA- based at bi nd to_a t. uror Ki nase A,
N ora A BASE GrESRPS e senties ghes? Eisad Bt RIS . el "and
ant agoni zgg. tdﬂ@ox%?éd' A}{jotl%plé’iﬁ Aedt a@&ﬁh@tﬁ@@f&ﬂ{ﬁEﬁgﬁg 5dts (ﬁvceﬁl&’éﬁﬁ% A, Aurora

Ki nase B, Aurora i nase or Aurora C ted nucl eic acid or
protein. tBEge)celémrTinamKihndmoAzeh admibiste@mg to apatleﬁnsumegrﬁamMamaael A

inhibitor" refers a therapeutjc ¢ ound of any typ

non- sel ec(toiﬂibén%lpn§£&§@PP‘\‘}@)agelﬂt?’rc"§Pﬁﬁif$@nﬁ%’ ¢Pat%ﬁléé@m@lst§ﬁ‘f ?ﬁ%@ﬂ/oneantl sense,

smal I [ at | east

one o oép%l ?%lgsﬁglp\ ¢ ént%ﬁ%ﬁ%e%‘?ﬁ%%oﬁb ?@Ecsmé E@etn 5 gtt?v u%/é)of t he

Aur or a KI podEoidy Gf ordt Gk Aund6r detlb.ahe dleﬁmiealpeevacﬁis@ IRfeipragiteinductibhe met hods
of the present disclosure are useful wi th any known or hereafter devel oped

Aurora Ki Qf@@lé/phmdsh lﬁhetﬁumval omﬁq)p@gplmﬂ tamorndpacekielligedopenddni i Bek- are
PHA- 7393 21, NR-529

K e b RO d e AP s bofi gy Witer i iy BH hEpESRngd oty Spaut i ¢

conpound &El@%ﬂ’b}t YRSin{sRrilg to he 'jbat%%lt @ﬂ%&s‘t’@n@Bclsﬁfa R%g‘f@&:m ihfIBkardiTng smal |
nol ecul e, anti body, antisense, small interfering m cr oRNA- based

co rrpolﬁndsqrdtrhatvvhlmhrthe; attleastiond mﬁgq:tlmdyl endotingdagont and<hn ableasooe Bal or a B, and

ant agoni zgs .t he acti v of the Aurara Kinase or rora B rel ated nucleic
AT 50uin i

aci d or R dmimisirRdde potsfitiag]y RCAUSS RS Hidt or s are
10known tgniahi dl?ié do @t bb&EARL se ﬁﬁzeﬁfto @'cﬁé%“ﬁ oRIPRRMALX! Akl Sfr He cel |
division. In addition, a nu er of Aurora ase B inhibitors are known to
i nduce apagicionh of pasiyplbldlyemstpreﬁaﬁed:e)l ddnﬁmsn‘eeme(aslem oas palpplatiytiedueyel oi d

| eukem a cell 1ine, primary acute nyeloid | eukem a culture, etc.). The

met hods of&chiHe ﬂti’rl?s?éléﬁtpr@if gradangevi BC aslers ncuBelh? BylyreR 1BRibKR eaf t er
devel PSR Daf IR g 0, RS AL A Bpatpeee ©
discovered that tumor and cancer cells (regardless of whether or not these cells are
induced to be polyploid or not) which contain at least one mutation in (i) a human Bcl-2
pro-apoptotic encoding gene (such as a human BAX gene and a human BAK gene), (i1) a
human NOXA gene, or (iii) a human Bcl-2 pro-apoptotic encoding gene (such as a
25 human BAX gene and a human BAK gene) and a human NOXA gene are immune or
exhibit resistance to treatment with a Bel-2 family protein inhibitor after induction of
polyploidy (such as with at least one polyploidy inducing agent). In other words,
polyploid tumor and cancer cells which contain at least one mutation in (i) a human Bcl-2
pro-apoptotic encoding gene (such as a human BAX gene and a human BAK gene), (ii) a
30 human NOXA gene, or (ii1) a human Bel-2 pro-apoptotic encoding gene (such as a

human BAX gene and a human BAK gene) and human NOXA gene do not exhibit or
-7 -



AZD1152, al so known as, 24[3-({4-[(5-{2-[(3-Fl uorophenyl)am no] - 2-

oxoet hyl | - 1H pyr azol - 3-y1) am no] - qui nazol i n-7-yl | oxy) propyl ] (et hyl )am no] et
hyl di hyowogen/bsssphate, is a prodrug of a pyrazol oqui razais2e®/0f8sa90r a

Ki nase inhibitor (AzZD1152-hydroxyqui nazoline pyrazol anilide (HQPA)) and is
converted rapidly to the 20 active AZD1152-HQPA in plasma (See, Mortl ock,
AA, et alexpedencbepbptdsivaimcel] QitRdhdn ditu(t2AMd31y or Adisdqliortd Hkxed witlrathi ghl y
potent and sel ective inhibitor of Aurora B. ZM447439, al so known as

4- (4- ( N- Hesst 094 Bk hiomalyinretainyintgbitest hoxy- 7- (3- (1-

nor phol i no) pr cROXY: in li:n 1,8 i n lin erivative,. inhibits
Aurgra :A aZ]g Xﬁ’rux’%%q’%l.w %ﬁgls'&@}ﬁr@gg?@?}%ﬂhté?@?@&g?pe%?ﬁ Iﬁltidésclplﬂ’sgtﬁ Ided in
Di t chfi el dso frovid® métheds ahd c8@p8dition3ifr modi®tnglcamly arBmo2 898 )forand
Montenbault, E., et al., Drugs of the Future, 30(1):1-9 (2005).

VX- 6807 MdegSandedo pokyploidypndysargeagenir(vashyds ias Aawdrd Kaase inhibitor) therapy,
444- ( 4- et -pi perazinl-y1)-6-(5 -nethyl -.2H pyrazol. -3 )
o oy B bR S e MR ibor e TRt Gy HETSHE B RE A or @ A

Aurora B gid f&Hﬁlgr fotGn iJHisat&@1@'&1@@'Th%tdﬁédﬁ)%ﬁ&%ﬁ)r&fide%a%ﬁ%d%% {0301 S
provi ded i n Mnt ault, E., et al., Drugs of the Future, 30(1):1-9 (2005).

Hesper adi identdpingudokifyiogend inohitdringsafeer patenB. whittecanhgisecalsessinguaestir e of
Hesperadin i rovided in ngf, S, ,.et al., J, Cel,bj Ei 0., 16&(2):281-294
(2003) an® EHS PSECCPr d Sé’flceaf?f%t le@?t&& nyationdn ()¢ ygan B §ro1-9 (2005).
5e) or i - 1.nhi b} A j Inhl ki tor" refers to
at h:‘frﬂz’ipe P Fﬂgﬂggrﬁcpgggligg% g%(sg%ast%lbug d(%;B Ag}.%fgeﬁ%%l-ds@ e ecat%i E\%K%? h@e‘f‘@é‘t ive),

i ncl udi ngnsmRINONRI gadlloe (iiig phihed Bel-2pilo- e poeic codtaing dené gutleis g RNA,  or

m cr oRNA- based conpounds, that binds to at |east one of Aurora Kinase C or
Aur or a C, huaar BxhX ggemingdesshunta BbK igone) ynda human NOPoY gengi dds énvenioye Aurora C

10 I d of J-11 id i n.. .Th hod f the .di scl
are usef sty e uatiodk i Ralying Fulbly BERI R SR g aeE nh o
Exanpl es i@fiyciy {%é_ﬁt?B@l-%%%?ﬁgﬁ%rgtleiﬂhhi:%itb%eﬁﬁ oY pFSSidg eV B8 BHtMKd 0457. O

Consi sting Essentially of ynucl eoti de Havi ng” a %§Sequence | dentity

" Consl’st i bg-2efemdmtprattinyntobitca thesdppriash eanbideidnahiragy mgothseydegster vdbnt i t y"
means 15t hat the pol ynucl eoti de .does nqgt substantially differ in ] ength,
but . PG S B 4o SR ad 206 AR BT g
consi sti 1 J i I : sequence
Cdont ty Rt BB Rl Bl g B BBy Ra

pol ynucl estamgke, d&érniising b diuo@&nhilncle diybdd sationttls) presengs oribkenepof &t 20 nt's

can vary fromthe "B" sequence._ The pol ynucl eoti.de seqguence in question can
be | ongerledt OpOBHHOR M (@R urnRZNIe-APRIHICGICPHBE BRNCHPYeh 25 dheRaRs | f or

o onetl " phRPAC I Pkl PARRR UP SRR N R SRR ARERAL AT, “en

subst ant i gblagoptetic éndedinp cade (SRAUSAIRMaABAdERGAN @ iRABAK pérnaeda _
secondary structures. Such non-identical nucleotides are not considered in

t he cal culvamand¥OBA geaguEccthadmiarely csthenparfeemedpiierie iciisdusten f ed by
"consi sti pQﬁ’ypel\gi 367" 81; eitf{f‘elr ltﬁ/e ilzlgl?cfﬁb;l of polyploidy. Patients classified as having one or
mutations or an increase in one or more mutations over a baseline (or predetermined)
25 level in (1) a human Bcl-2 pro-apoptotic encoding gene (such as a human BAX gene and
a human BAK gene), (i1) a human NOXA gene, or (ii1) a human Bcl-2 pro-apoptotic
encoding gene (such as a human BAX gene and a human BAK gene) and a human
NOXA gene would be considered to be ineligible to receive at least one polyploidy
inducing agent, at least one Bcl-2 family protein inhibitor or the combination therapy of a
30 polyploidy inducing agent and Bcl-2 family protein inhibitor therapy because such
patients would be considered to be less likely to respond to each of these therapies.
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g) Bc1l-2 As used herein, the term"Bcl-2" refers to a famly of pro-
and anti-apoptotic proteins that constitute a critical control point for
apopt osi swoeniness3of this fam ly include both pro- andramtus2@popised i C
protei ns and share honology in up to four conserved regions ternmed Bcl-2
honol ogy (BH) 1-4 domains. The famly can be divided into three main

sub- cl assgsgcifirully, pagyoed who erc pdeptifibdss haping-ocapopimtd MuRtiGiseh (i a hilBki3- onl y*
pr ot ei ns. The anti-apoptotic proteins, which include Bcl-2 and

Bcl- XL, aBd-ZaMp-apenipti¢ ensasing genesughiasg wewn By cenerand ghwmen BAK f our BH

domai ns. ar . th - bapopt.ot | I oL e can further bdi vi ded
and 1 nei g RO §R P AR ALk FuRhEbEE wroafe ik spit cese

se uence(ig@mj jah BRER i B i ' BH3- onl y"
prgt eins are tSg(hcfllzrﬂﬂta{e1 al | g%}diﬂggggfﬁ}g?i C ag%{ﬁﬁﬁih%g%ﬂube{ggg élgrrglreogy vvithiyn

t he arfphisdicydddo de remuna IrcsBitit pelgbsovensitbdddh ticstmeatuith etdedsoona BeiX  apopt ot i c
function..10The hu BAK gene encaodi.ng human BAK has Accessi on no. U23765,
and i 5. deBEHH Bae ATCHI e Re  Re e L Ach S A 1985 The hunan
BAK- 2 ge ljgﬁéid GRESHL Qe Po ik B8 v p NG dhisndescri bed in Kiefer et al.,

Nat ure 374: 36-5?39 ?’1%9@3.&?’% hu%razpBAXagle?feis encodi ng human BAX have
Accessi on nos.Inba24spoct, th2 24¢lbsandoinpidsts 3, matind far lentefyoidebisdifyi@ 4 vai et

Pt o' apoptBHiFe S AUBBIHg GERBent B EONTHOHY Geeine HEEM B dasmal TGS, one
h ) - ' ' : l e,
nurman Gadt S0 RG ARG G oRY e Shor AATERL SRR P RbH RBIAS: (LR SFTP, G

subset oftopdikerBe i Sonitdidtion veithch thite thegepy).f Olic @¥A0H tEmprBfify thBGAs ofPUMA,  BI K,
Bl M and BAD. These proteins share 20 sequence honol ogy only in the

anphi pat hi ¢ - Hal prewilingragissesganmlafisera s paiigt i on anal ysis indicated is
required in prsapoptotic menhers for their . death activi.ty. he human BI D
gene encodi ng (RLARTER B fed RSB PBlFHO O AT PSR Q0 B 859%a 001196
and i s degqn 196%?5 ofieaRadikg oI shTRA hw%ﬁmge&%eqlhﬂ&ahm NOXA has
Accession no. NM 021127 and i's described in Genbank. 25 The human PUNVA gene
encoding gengral)RUMEaA0XA@ess oo fiithe huiv BOI12 piozapaptonive0@d2 7224, NM

encodi ng (A VRIS REEB GPeB Dby BOELSH ST CHOQCRTSH n Conbank.
Ihe A, L Mg R R GG ES SRR B S, [0
AY423441 iadetingagdes e Bcbe darity fioteiainkibitbher Huthra polBADidyanducarpcapditrgd human BAD
hos RocesgLon o, MAOISED, 00452z eCnosadt ang L decerlbed 0
gene 4nat;y eGA0e A 9380 o T HBRRE derd (B0 RhimBE BRS! fonnd § 2072t
human BAK gene), (i1) a human NOXA gene, or (ii1) a human Bcl-2 pro-apoptotic
encoding gene (such as a human BAX gene and a human BAK gene) and a human
NOXA gene. In the above method, a patient would be ineligible for treatment with a
polyploidy inducing agent, a Bcl-2 family protein inhibitor or both a polyploidy inducing
25  agent and a Bcl-2 family protein inhibitor based on the presence of at least one mutation
or an increase in the number of one or more mutations over a baseline (or predetermined)
level in a (i) a human Bel-2 pro-apoptotic encoding gene (such as a human BAX gene
and a human BAK gene), (i1) a human NOXA gene, or (ii1) a human Bcl-2 pro-apoptotic
encoding gene (such as a human BAX gene and a human BAK gene) and a human
30 NOXA gene. As with the methods mentioned previously herein, this method can be
performed before or after induction of polyploidy in the patient.
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5 exanpl e, human BI D, human NOXA, human PUMA, hurman BI K, hurman Bl M and

human BAD. h) Bcl-2 Famly Protein Inhibitor, Bcl-2 Fam |y I nhi bitor
or | nhi biwononfossseBcl-2 Fam |y Protein As used herein, rhe/ysheiassssd Bcl- 2
Fam |y Protein Inhi bi tor", "Bcl-2 Family 10l nhibitor” or "Inhibitor of a

Bcl-2 Fam |y Protein" as used interchangeably herein, refer to a

therapeuti c canpigsiagheot tharyndey ph Heeang typerodRaiicet, 8Geh M@olirece lceetnowa) ,
i ncluding small nol ecul e-, antibody-, antisense-, snall interfering RNA or

micr oRNA-Qf@@@@e@wrﬁﬁmmdMorm% ipthircaspeghdh %ﬂns@amihﬂ@@w@rcan heigermyngdhe

f f
o behond a Pl eRR RGeS AP uar BRSPS Seb Al necbfiita 90verns
ant i - apopdod luﬁ%éﬁiééﬂuﬁﬁ)r %%syzsanﬁ%l I{lothcBadpeWs, tBE duddtitalit pdlymrehsMCl - 1) .

Exanples of Bcl-2 family protein inhibitors i ncl ude the cohpounds descri bed
in Secti othaid rh@tlennﬁQ(H%anthOquﬁseZBB (which is

N-(4-(4-42-(4-chlo

Ny ohex 1. oI s oARE s @@ﬁ&ﬁﬁowCiﬁrfy%ﬁ%@ﬁﬂjod@wﬁ}fysng%rpho| N 4oyl
1-

i e e

(N- (4- (4-iedekingcigeot; @ BL]-2 'family protein inhibitor, or a combmatlon of a polyp101dy

bi pheny1) - 2-yl t hyl 1-yl 1R di et hyl 1-

it AL CA- IRy S EA e R e b
hed ol 0128706, Bcl- XL

: Ehf)gﬂ :)fse\ gg’dfg{]ﬁ nﬁgl S%Igﬂtelgg?éécﬁ%ﬁ aﬁ%&%@}?@%‘lﬁf @?%\Péglgrﬁhl bi tor(s) :

As used her ei nb) dh@nphingdr pr&edcods abshees  at teabttnic intt@iohsh a.(i) belumhs to a
Bcl- XL inhibitor that exhibits a sel ect|V|t¥ for Bel-XL over Bcl-2. Mthods

for det erBﬁlm e-appriotieencadipg gendl (siahrs ihpgan B\ gansl ansta hyerae &4Kve i nhi bi t or

N t h net hod | ve det
The 1 ni BHE RO AR a2RE B if R bty BUSE P RranO R PRSI L. ana”
the bi ndiggn Sd?,'a%ﬁaﬂ'HA\b( b@lc dAd GihRAmaf BN Lénc) Bedla KbmiH NBXIx genkiand The

i nhibition constant (Ki) "is the dissociation constant of an

enzyn¥- i nhi bi t(oyclass@ying theqrapkmas baviag praoteei hlmtstsradslstannbloeacmlﬁalmdyrpl ex,

wher ei n th smal | s inhibiting bindin tein to another
ool onduiT sl R i SrfoRun Gh i ot a8 of RoARBIUE: ng i o

Resol ved- 1'55&@1{0%%%% a'i?c‘-’t‘%r}%'ﬁﬂg gﬁﬁﬁﬁ%lﬂifo@'%geﬂron(t rE 1 o83 $AY: Oné\her e the

K, for a conp I'S represent >" (greater t a certaln 5Snuneri cal
val ue, i tmitatiominen@echuntnrBdid fréraporitdte dinlcmﬂnglgemf(ﬁuchlasy humhtu8AQegene, for
Bcl-XL) is greater than that determined in the assay. \Were the b| ndi n

sel ect i viang arhamag Bk ggn dﬁb@) waan NOpeheeisedt @ adgniag: BCé GiEAERI A an) g

par -4 o CRhE BineSleRs alhrif AR FEESa b RREPAR ) 28 SFLER L0 0" °

number i NdOXaAL @de. WK eiM th@meiﬁodi @Entione® pRelbsly hsreig Biemembedatle " <" (I ess
10t han) a certain nunerical value, it is intended to mean that the binding

af finity neaforaed ecfgre or pier iBBILtion OfEJIYIﬂWé.V mtharpatlm I | mt of detection of
t he assay usedI l.nhi bi ti n const a re et er m nef lor&ta}f\a . S_equation

(Vang zx, gl TRl TS SR e BERET0E inoma

or pancreatic cancer. Moreover, in this aspect, the gene amplification can be determined
25 by a multi-color fluorescent in situ hybridization (FISH) assay, for example, performed

on a lung cancer tumor biopsy sample. In other aspects, the polymerase chain reaction

(PCR) 1s used.

In still yet another aspect, the disclosure is directed to methods for monitoring a

patient being treated with a polyploidy inducing agent, a Bcl-2 family protein inhibitor or
30  acombination of a polyploidy inducing agent and a Bcl-2 family protein inhibitor, the

method comprising the steps of:
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Descri bing Conpetitive Binding O Two Different Ligands To A Protein

Mol ecul e. FEBS Lett. 1995, 360:111-4). 15j) Expression, Antisense

| nhi bi ti owoan/iGese3uppr essi on "Expressi on" refersprw/ushe@opsszdact i on
of a functional end-product. Expression of a gene involves transcription of
the gene and translation of the nRNA into a precursor or mature protein.

"Antisense i nt{h)o%rb'vidﬁig artedtstirdplt droth@cqpcadiadtitdoingfircant ins@irs &alNAc
transcri pts capabl e of suppressing the expression of the target protein.
" Co- suppriedgileidy imlgcing pegns, a Belt2amgly pentein i@nbise os 8 se@bIRAIOY ¢fdnscri pt s

capabl e of s ressi.n h Lon,.of Jdentical or substangtially simlar
forei gn oL EREHE seolE et EHER2 By oMb S8 OB SR ALY ac Lu”as
used her elafeertchigs dR4ifRd freRladk QR sampletdag be ARhEAdd &tfextt@b®i ¢ acid nol ecul es
or 25 polynucleotides refers to a nucleic acid nolecule or pol ynucl eotide

whi ch 3 s separ(h) éderfmming ot the teshsaoipdd Goraaxanipleningbefusmr or casknyaslls) thot i des
which are present .in th atural source of .the nucleic acid nolecule or
el cubieBRsOhabb et aFa Tkl RS (Rauate MiEp G anglidicanppint

pol ynucl i Ag% i of ot her
cel lul ar e%g% gﬁﬁlicgiégé;g%ﬁ%lulgt ure rregﬁil f%e%gggggﬁégggg%@gc@n%% gﬂé]et‘?%r

t echni quesij) aund@BddStpantpatdtyc dcedngperel{arheaab hpmee BASOgsicand at her

chem cal s when chem cal |y synthesized. In one aspect, nucleic acid

mol ecul eshwanrﬁﬁwa@%@a@ﬁ&@@araN@Xéswﬁ@&1 - 38 - 1) Gene " Gene"

referf 1o a nugl ot el hARIFSm ns3¥ LR ARG Bclg?ﬁréi-aé)iggtoﬂg otein,

i ncludi ng reg ory sequences precedin non- co uences) and

f ol | oW Ngenedding gehreqebhng a S mde BASS jerchad e ddinag BAEO @R, €ii) Didmdnnhi bi ti on
Constant or Ki As used herein, "inhibition constant” or "Ki" refers
the di ssOdPXA ganecursh akvmen Bsh2 grozgneptatisisnesding geae fsprless ohuaapBiXei n/ snal |

| ecul I wherein t | | le is inhibiting,bjndi f
oot o n o ARNE Kyt behORrR T BN GER g Tranl b Bt WCl s Aty "
af finity,mhand of tBlckr é@lls)va@ﬁﬂl‘ﬁdﬂ%g@:l%?l@\sel 8r Dp@BctinHid@vaf fdgni ty. 10 Ki can
be determ ned using any nmethod known in the art, such as by using Wang's

equat i%on (\Wanddy dxtermiamgBxtstiter Metfagenitshadd céipne sshatrcakdrwibether i bi ng
Conpetitiv i .ndi O Two Different Li.gands To A Protein | ecul e. FEBS
Cort " oIy eI Lot Ry Gy piodd O 1ot T e R G e v of - an

anti - apo | 10 LORLDY RO ESh | WS MpTak and

di ssoci aﬁ?og}hd 1%9 gg@gglgga ég?&g%%&t%]gﬁé&g? %tigj?]ll @%ﬁﬁg& 15i nﬁi& Eﬁﬁrmﬁ(}? n)
Nat i ve Geste @ndAChithed methisdsatentiohed atibvsly beaom) thisshethed tam tle gene as found

in nature with its own reqgul atory_ sequences. In contrast, "chineric
const r uctPeriogned befers o5 atepdustion BRPAYDlpidy Ibihe PSS fr agnents that are not

normel |y f oundrh%e%%ﬁﬁ)gﬂoniégr ARk ngg‘%:fa:ffgs% ABlLY m&b%ﬁﬂ@ﬁg LEmgQ construct nay

conprise regulatory sequences an equences 't are derived from
di ff er entmausReBterined ok Bt esysaapUee g basding @ﬂjgﬂ@ﬂet&lﬁﬁh@l@@@ cgheri ved

fromthe same source, but arranged in a manner different than that normally
f ound i n besdome &y an automated system, such as a software program or intelligence system that
18 part of, or compatible with, the equipment (¢.g., computer platform) on which the assay
1s carried out. Alternatively, this comparison or informational analysis can be done by a
25 physician.
Specifically, if the test sample (e.g., the tumor or cancer cells) having at least one
mutation in (1) a human Bcl-2 pro-apoptotic encoding gene (such as a human BAX gene
and a human BAK gene), (i1) a human NOXA gene, or (ii1) a human Bcl-2 pro-apoptotic
encoding gene (such as a human BAX gene and a human BAK gene) and a human
30 NOXA gene is the same as or higher then the baseline level or predetermined level, then

treatment with the polyploidy inducing agent, Bcl-2 family protein inhibitor or
=31 -



0) Percent (% Nucleic Acid Sequence ldentity "Percent (% nucleic acid
sequence identity" with respect to nucleic acid 25sequences is defined as
t he per cembDaga/mwsssaucl eoti des in a candi date sequence t lratr/iuse@oiosssas i cal
with the nucleotides in the sequence of interest, after aligning the
sequences and introduci ng gaps, if necessary, to achieve the maxi num

percent s&eibeigion oflepolyplwidyAhd@inpeipentfaad apBolRQdsaly plotdeinhibiiontaiobe? nucl ei ¢
acid sequence identity can be achieved in various ways that are within the
ski |l in dissenapyed, stofpe gt teaminatedu Hiltggapvdly.ithe (yearipgiphati¢ian moy demsiuicer

ft h BLAST; . BLAST- 2 L. | TAR ft .
:sl'gos\tlava;ﬁi c:[soﬁgo&ne?tﬁe p!ﬂlgﬁg}dty 1%@??1 aiggliff 1@at§%aﬁ£{a§%§9%c?t§e%m?@@??or Wamregsuri ng
al i gnmentreatm&lt WeihNGeddhd stladhd1Edu® a5 & e8@BinhorhBiapy eStBRiriied al i gnment
over the full length of the sequences being conpared. Wen nucl eoti de

sequeric esaltgrnatia¢ly ghe ticatinggphysiciar ey decidd @ combpursribeBeldbfanmikyyprettina 5gi ven
nucl ei ¢ acj d. sequence C to, w,th, agai nst a gi ven, nucl ei.c id sequence
b Cuni oh BV R cssvaronblishiy fon SIS grfufi it dteoitfatlequance ¢
that has g51GRORE$BmbMaki&h %h%tagy.‘yﬁ'a%bé%! fF aprchd oﬁﬁﬁﬂ%ﬂ‘éﬁ’iﬂ rhah O, with,

or against a gi'ven nucleic acid sequence D) can be cal cul ated as fol |l ows:
% nucl ei cBd€< gospopteticencodiep eiey(sech\dk Z2*hhi6n B gere and Whusmah BAKunber of

nucl eoti des scored as _identical nmatches by the sequence aljgnnment prograns
or al gor i $H& Gk XBtecks. g iipy g%arzﬁpls? PIRSAPOBIOHE CRAQHINE2CHS

nucl e i g(ggcthiha@ alfunmh YO0 gé&eagh%%ﬂn @A%ﬁ&{eﬁ é&g /f‘ﬁ{ﬁrﬂ?rﬁﬁ OXN bene G lo§s ot equal

to the | of "nuclerc®aci d sequence nucl ei ¢ ac sequence

identity taén Getbaschnwicvtl oralic greaduddmiiid 186ch bElf @b endatiods seqerord in dentity of D
to C. p) Polynerase Chain Reaction or PCR "Pol ynerase Chain Reaction" or
"PCR', a hewdirBddere-epontiof @yedinggéns (sichlag e dumaoBuidnhedneiaad adimepeci fi ¢ DNA
segnents, nsi st s..of a serdl of repetitive es (Perkin Elmer Cetus
et uro SR RADLENR e NG eBng, PR} hin £ E5bnibll BiotE

heat - denagdk edhch B8k BAXIRAS atCIRURIEBART dné)unt RGushan DOXAEAES of the
target segnent are annealed at |ow tenperature ‘and then extended at an

i nt er Hedi theretre¢atmpevathuthe polgpleidyendusing dgesfea Bol-2 &nubnyetcut inbibitet @ps i s

;n_er |e|r (r)ﬁg (%)?nb?%tign% gL&gﬂéggfggddcfngaagg&vaﬁﬁfalﬂcl-a%grgﬂgf %?eirllj 1Sn 1 it%?ca% el 'y DNA

continued. Again, depending on the results obtained with said treatment, the treating
physician may decide to combine the polyploidy inducing agent with at least a second
therapy (for example, treatment with a second small molecule) as a combination therapy.
20  Alternatively, depending on the results obtained with said treatment, the treating
physician may decide to combine the Bcl-2 family protein inhibitor therapy with at least
a second therapy (for example, treatment with a second small molecule).
Again, FISH and PCR methods can be used to detect the presence or absence of at
least one mutation in (i) a human Bcl-2 pro-apoptotic encoding gene (such as a human
25 BAX gene and a human BAK gene), (ii) a human NOXA gene, or (iii) a human Bcl-2
pro-apoptotic encoding gene (such as a human BAX gene and a human BAK gene) and a
human NOXA gene in a test sample obtained from a patient.
The disclosure is also directed to kits that package, for example, oligo- or
polynucleotides engineered to be used as PCR primers, FISH probes, etc.
30 The disclosure has significant capability to provide improved stratification of
patients for cancer therapy, and in particular for polyploidy inducing agent therapy, Bel-2
-32-



replication of a tenplate, in a short period of tine. ( (Millis, K, et
al., Cold Spring Harb Sytnp Quant Biol. 51 Pt 1:263-73 (1986)); European
Pat ent Apwbi2eaticess3No. 50, 424; Eur opean Patent Appl i cat iPom/uSe0108435496;

Eur opean Patent Application No. 258,017, European Patent Application No.
237, 362; European Patent Application No. 201,184, 30U.S. Patent No.

4, 683, 202family $rot&latigibitdNehershya? 2, cé68Binatiogl ofhobyplbldy enucivg ageht G&3apl94) . - 40
- The process uses sets of s,geci ficinvitro sglnt hesi zed ol i gonucl eoti des

to prine @ﬂ?@ﬁ@mﬁsp@wﬁrh@mbﬁ@rﬁpﬁf Thﬁésspﬁmé ¢f gh@eh@a@ﬁ@m upon t he
Chrough syl Wi Tee @il ool ABRIHS Rartigg! BARRMN GRS Ghhkeg, ™

t enper at Uch@thef”dp owing the priners to anneal to 5 conpl enentary sequences
within the tenplfate and then replicating the tenplate with DNA pol yner ase.
The prioducts of PCR reactions can be analyzed by separation in agarose gels
foll owed by ethidi um brom de stai ning @&d .¥i sualization with W

transillum nation. Alternatively, radiod8HM dNTPs can be added to the PCR

i order to i nepr@PRalificl bRk %Péh&ts@ctmeane&%ﬁidiédé@ugé;ﬁéaﬁa&%lhe

products of PCR are visualized by exposure o x-ray film The
added adviatthdgktodk linatng| abel i ng PCR products is that the |evels of

i ndi vidual anplification products can he quantitated. qg) Pol ynucleotide A
" pol ynucl eot i 'uﬁeéﬁﬁmmaeé%ﬂ%?%ﬂlﬁg%%ﬁg o Fhe%awﬂ@wﬂtealée?é@n@mm , 15
deoxyyi b | .C L : ' r : retics
(suc hfdas %& ?d,e cgﬁ%kgcelém?t%tgg%%ﬂéﬁ%(j %h%ci eﬁgﬁ%? gg% es cﬁél}@lﬁ e@ﬁlﬂ S,

pol ynucl eath tegveéritd mdebdp eleydbitacaonplotedant doatasidrtiisioe Bukplidigy nucl ei c

bases, sugars and coval ent inter-nucl eosi de (backbone) |inkages as well as
pol yner s deatemipdpteds nEoi gxampled for Ge eange ior?y tisormbsrs? andat are gortemplatediitni | ar | .

Such nodi fjed or .substituled nuclei id I S, ar | . kppwn in the
artand. sTiat s 3HES At e At Bloge h G PR RP o TR 8 . fenPal 1
short polgnurd & dfdeno bic QRpRRPHEotGniRedP t0 about 160 or 200 nucl eoti des.
Pol ynucl eot'i des al so conprise priners that specifically hybridize to target

sequelfces, i nc)udintignmorigowsies and/ or derivatives of the nucleic acid

sequences, and ho ogues thereof., 25Pol ynycl eoti des can b repared by
Convent | onal TAURR GURS: ey GtgiongopRe e Gt ST R Py et her ci ol 1y
avai | abl e, gy prent, such as that available from Applied Biosystens USA
Inc. (Foster City, CA, USA), DuPont, (WImngton, DE, USA), or MIligen
(Bedford, MA BSAhrordMiinaseddhibddoynucl eoti des, such as phosphor ot hi oates and
al kyl ated derivatives, can also be readily prepared by sim|ar nmethods
known in the 3Whrdurprdsinayg ighibies xfersipa thezapgules eggpousd abay7ues (Cegnd

o PR R PR RS e B o
interfering RNA, or microRNA-based compounds, that binds to at least one of Aurora
Kinase A, Aurora A, Aurora Kinase B, Aurora B, Aurora Kinase C or Aurora C, and
antagonizes the activity of at least one Aurora Kinase A, Aurora A, Aurora Kinase B,
Aurora B, Aurora Kinase C or Aurora C related nucleic acid or protein.

25 ¢) Aurora Kinase A Inhibitor
An “Aurora Kinase A inhibitor” refers to a therapeutic compound of any type

(e.g., non-selective or selective), including small molecule, antibody, antisense, small
interfering RNA, or microRNA-based compounds, that binds to at least one of Aurora

Kinase A or Aurora A, and antagonizes the activity of the Aurora Kinase A or Aurora A

30  related nucleic acid or protein. The methods of the present disclosure are useful with any
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nodi fi ed backbones or non-natural inter-nucleoside |inkages. Mdified
backbones i nclude those retai ning a phosphorus atomin the backbone, such
as phosphwoavhiessees, 5chiral phosphor ot hi oates, phosphecodistéioosises,
phosphotri esters, am noal kyl phosphotri esters, methyl and ot her al kyl
phosphonates, as well as those no | onger having a phosphorus atom such as
backboneskroamre deleyftghievdlogdlad roal Kiyihsc oY inbibitod aFxanhpl¢sifan Auueh &dsdsde

| i nkages, m xed heteroatom and al kyl or cycl oal kyl inter-nucl eoside

| nkages, A dihil e 36y PHTIBORHOMLYAANh Rét e NkT 6] MPHEDBROMERI S | nter- 10

nucl eosi de |inkages. Mdified nucleic acid polyners (anal ogues) can contain

one or nore nodified sugar noieties. Anal ogs that are RNA or DNA
mmetics, in v) &GrdtaKinhfeeB RHfBioaNd the inter-nucl eoside |inkage of the
nucl eotide units are replaced with novel groups, are also useful. In these

m metics, the AdaStunoni Kieaserinhdiitot aicfeesitofagherapdutic dompoundrofany typehe t ar get
15 sequence. An ex | e of such i neti.c, whi.ch s, been shown to have
Evcel lomt i senarsarsr sSreRer incdung Sl malitiiS Bl E R A ¢ ae.
Buchar dt ,; . e 3 } i i i )

u derfeaﬁgCRN'A, befibroRRE ﬁs%paﬁrerfgm&@s?taﬁte ﬁgﬁg ﬂo%?le'é‘é{g)}nggréﬁﬁ);gs) s)

Pol yploidy In I ng "Agent As use el n, rase "p i nduci ng
agent" r efmas B or AutoheB apneuhiagoiBesahpaativity of tharyurdry kan4se Bgor, Auron-Bel ecti ve
or selective), ilncl udi ng snal |_ nol ecul e, antibody, antisense, .snall

i nt er f er i IWFLdANAClelsraciy TBRRIA. FRE &4 Sumasr ofeAgeraikdngse B WBILIRISGIYY i n one

or rm{oe . .kx/'ﬁ'to %ﬁﬂpﬂﬁegs%ne %gsﬁdggnq{-%ogﬂfoglﬁ%ﬁ%ri & dRfisi V' lﬂeaﬂg%ﬁg f

0 .
pol ypl'oi dy in ‘one or nore ce usi'ng routine ni ques

known i n 4 Mgntk bf Alia KxAKPB enhibitrd e aowh td@bdR Hopipsis alathestaicaeri ned by
detecting el evated 25expression of p53. p53 is a surrogate for
pol ypl oi divsigmi(¥rhias ag apute myglobsblevlrinioicelling e ppsery et m@loiddenkemiy, F. et

Sbopt ony HEFERaR SRR Bl P R b U RO JuBbheRs o ™
post m t ot ficGeafibeGdRRIpAI ALRE KifaSe B iftARERT Eﬁaﬁge@@ﬁ an/R88ra/linaded906) ) -
Additionally, cells in which polyploidy has been i nduced exhibit a gross

mor phdl oginbiditor ave AdhXa 52,744 71433, v %-680/ MK o yvudntliHesedredin.i on, bot h of which
can be detected usjng routine t nj S in the art. Exanpl es
of pol ypl oi dy f?%léﬁg}n@ls% 153s, ?‘i@’rdjgig[}%ﬂgﬁwrﬁ%ﬁen}"arﬁ“fl%]dz't 0, Aurora

Ki L . b _ Taxot |
Ui ner st 1ot e aaIok- o B0 LRk Ry e A R BB, S or e
(such as, difplrogngtipsphatesisayprodpof npyrazodeypidaydlie Auroradeisagfesniabit@s, for
exanpl e, ONYX-015), Acridi ne orange, 5Dol astain-10, Noscapi ne,

t oposi omelPedl IPE-hygexpuivnzelipespicrzohaniligo@BANanéis conygricd gapidly 1o ther- 193) ,
5. 7. . . Do . . )

br oot i RO R PR T BRGAR AL ST fs B S - 50t 23 wbui o

poi sons ((90671)).a8ZDfi 052-HQRMPI @ highly fsterk4hd s@&dtive ifhdbidorBf AZid BN i nhi bitors
(such as, for exa%e, Cytochalasin B), Bistramde A or antitunor
antibiotics (AMMHES), dsrknexarsUe4-(Vebenrayhinaing phiingkdymethoxyFi-6ddt er ni ned

assay curorroymePeRitTrESE i GURLELE G R B AR AT Corpar i ng.
the assaypn@siBt $h@QRKASH striture of ZM447439 is provided in Ditchfield, C., et al., J.
25 Cell Bio., 161(2):267-280 (2003) and Montembault, E., et al., Drugs of the Future,
30(1):1-9 (2005).
VX-680/MKO0457 is a cyclopropane carboxylic acid of {4-[4-(4-methyl-piperazin-

1-y1)-6-(5-methyl-2H-pyrazol-3-ylamino)-pyrimidin-2-ylsulphanyl]-phenyl} -amide and
inhibits Aurora A, Aurora B and Aurora C. The chemical structure of VX-680/MK0457
30 is provided in Montembault, E., et al., Drugs of the Future, 30(1):1-9 (2005).
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predeterm ned | evel, and where the predeterm ned | evel already has been

| i nked or 15associated with various clinical paraneters (e.g., assessing

ri sk, sewsoi2011/06886di Sease, progressi on/ non-progr essi on/ POPIUSY@0BELSA9

determ ning the age of a test sanple, determ ning whether a test sanple
(e.g., serumor plasma) has henolyzed, etc.). An exanple of a predeterm ned

| evel that carH&gcrasiadan indelifdasghliibies Aeroed Bobhattivedcdl sewmnadef or nore
subj ects that nay optionally be suffering fromone or nore di seases or 20

condi t i ontdesperadings proyvid eﬁﬁbﬂwft%aﬁt?’éuﬂcﬁéfﬂgﬁ’lat L 28 - (P00 saddent on t he
t fa h furthe di Kill inth
ot e aodpRCRRERGE, of Mo NG ) Bl Sithed G016 oot aine e

assay-specific cut-off values for those other assays based on this
description. u) Primer or Probe 25A "probe"” or "prinmer" as used herein is a
pol ynucl eot i dee)t h’eurOirasKImase €ahlﬂ1ilﬁtumcl eotides in length and forns a hybrid

structure with, a, du 0 | enentarit f at | east one
sequence. i n t ¥ SRUBE KA B 1cs OdghEARalt fornRint.at gaf beg: on. The
pol ynucl e@g‘ dBn! s@l%t%%r@éleét%) lﬁ{c@&ﬁn ﬁﬁ‘alﬁ’ﬁol%@FP%ﬁﬁﬁo@f r&%a@lf RNA

y Y, e pr obe

and/ or synthetic nucleotide anal ogs.” Prefera oes not contain
a 30 sequetecferihBNA, o1 monplk ¥ Asnsat gontppuhdie timebudnioat tustoagoéAamsa used t o

D e OntRRATAC. O AUors S I HEES oraiay Db ia Ao REFE &) CIUHOMES | on of
Lo, offier 1,28 AERRLALE] SEOICMHS pARERHRIGR R dicios N SNRIRF Il SHpt Moot o

t he “'mani pul at Isola elc aci ds by genetic

engi neer Ilﬁ@vh&ﬁfheﬂeﬁlﬁﬂﬁﬁ‘devé edSQﬁ@ﬂaleﬁ@delcymhmbt dlE)Za(ﬁlples of an'ADp@e Kiinsal |y
hybridize" refers to the ability of a nucleic acid to bind detectably and

rs}pgm Ijl ca¢IthﬂIl@fares@%BhHQ[ﬁyleéf-éSQ{MI@Mﬁol ynucl eot i desdspe0| fically )
cond t1 Eﬁfsv“th tﬁ'ﬁwhrg 3%6?}?}?@%9 Pi%ﬁ@&%ﬂ@er‘ﬂ?wa%%‘Ja'tsghﬁf‘fé‘ﬁ'sgﬂeaﬁﬂg by:
Cpeciti oty of Conyfe S Taatr taol b RO Moyl s RERLIERRS bedlients i s

det er p§ negate pdl?n@ueroha@mympiubsta@ndlm@ﬂfém 1&1gmdbﬁﬂ1ﬁ>@sc11fflsﬁ/§%stglmzaﬂyl on
stringency increases as gropenm ty to form DNA dupl exes decreases. In

nucl ei ¢ aiscqueypd. |Tchuz,aetp0cbynm atdd Ghsconsisengsessintighnola pelpnuskotilosen to favor
TP L AR S e BB AR Yk SSH SRTBA LS b o
mol ecul esy{hRMRILELSHE “AUL Rk 10@%&&@&& (R [cH8IBR Wb To 20 nts can vary

from the “B” sequence. The polynucleotide sequence in question can be longer or

20 shorter due to modification of the termini, such as, for example, the addition of 1-15

nucleotides to produce specific types of probes, primers and other molecular tools, ezc.,

such as the case of when substantially non-identical sequences are added to create

intended secondary structures. Such non-identical nucleotides are not considered in the

calculation of sequence identity when the sequence is modified by “consisting essentially

25 of”
g) Bcl-2

As used herein, the term “Bel-2” refers to a family of pro- and anti-apoptotic
proteins that constitute a critical control point for apoptosis. Members of this family

include both pro- and anti-apoptotic proteins and share homology in up to four conserved
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DNA dupl exes are stabilized by: (1) the nunber of conplenentary base pairs,
(2) the type of base pairs, (3) salt concentration (ionic strength) of the
reacti on woxbuwmsset4) the tenperature of the reaction, aou/us2)iobbssspresence
of certain organic solvents, such as 20 fornmam de, which decrease DNA
duplex stability. A common approach is to vary the tenperature: higher

rel ative tegiopsereahed BS-2 lesndlbgy (BHWI-4 d6hiing gip farmidpedn lendiddedlinto thrg ( See,
Ausubel, F.M, R Brent, R E. Kingston, et al. 1987. Current Protocols in
Mol ecul arm@nghlyghasses.ciA-appptatic BroSaiss ProNdepivEE ROt vBHA-0aly " dxeteins.ent

expl anation of _stringency of hybridization reactions. 25Hybridi zati on under
"stringent coﬁﬁletainﬁﬁﬁoptﬁé%ﬁﬁemsb}‘m@h21&3(1?(’(5@%2@@6(%I'E(Li #C@hi ch nucl eoti de

seryence b tat; IO RIE o gL PRI R A

Pol ynucl eo es can'inc groups such as pep

for targelpop@tib prtcifedan bedig@it titivifledVindddcludy malgiedsin fpaséihs, tsaéh 429
transport across the cell nmenbrane. In addition, oligonucleotides can be

nodi fi ed BAKHnABN . diiiel passess séqygescdemolagava §él lahdemangdhsawre van der Kr ol
et al., Bj.otechnjque 6: 958-76. (1988 r intercalculating agents (Zon,

&, “phanrigeg BB B G Rt ROl et R Gk B St ed to

anot her nRlnestothBwitifin $ho anbhRfRLS Hhelicul BYDY ik giba alkioNiste Qe TRAn&GF 0ss- | i nki ng

agent, a transport agent, a hybridization-triggered cleavage agent, and the
li ke. y) #Pobpfoectysiiomr Patient(s) 5As used herein, the ternms "subject" and

"patient" are ysed interchangeably jrres ti of whet t he subj ect has
or i!slocurrentl e&#aé@&@g%%m@%&%ﬁmﬁgﬁtﬂ%ﬁme%nae@%?é?e%nﬁffs’the terns
'l' subj ect "de"él&‘ijoea%%hlfc’t%\%c?elh i &f %niré)s?zi%s‘!%é(ﬁ?éf)t Phe Mﬁ%n@Al@% Aot

imted to, a mamual (e.g., cow, pig, canel, Tlanma, horse, d%at, rabbi t,

sheep, haAwdcssion n@UIBRER, phd)is deadribed dgKicfatct alaMdirme 33473 73m19nsHrihe pri mat e
(for exanple, a 10 nonkey, such as a cynonol gous nonke chi npanzee, etc)

and a hunfan BAXpepesisngodingamnandp ¥ thay s AgeeRipmps. B&Zﬂ%&@w apditi ents can
be livin ired . T cleic Acid Sequence
"Tarbgl 3&%@Z§§§hagﬁk$ gﬁg@ﬁgn&%ﬁg%g%%@ﬁﬁﬂggéﬂgggzmwﬁean; a nLcIeiguacid

sequerxce enconpaget Rereinf Bic pRIREPhEManTB I Re-afoptSRRIC6ARA hencOiefbfsag BNt S
thereof, that 15is anplified, detected, or both using a polynucl eotide

primer orgepe dhaeencades 4t ilasstaini yumai Bek? preeanopratic tpaoteiator Segmenidlcredmet i nes

refers to doubl e stranded | el c_acj equence; a target seguence can
al so be sifi P%Efl%fﬁxa%f& .WW@S@@@W@?E@% target is doubl e-stranded,

pol ynucl eot | deTH%r"B'P%[mﬁf?M?é?ﬁs@%oﬂi@ﬁt@ﬂf&%ﬁ’d amRLtiof Yhely 2 fﬁl&lﬂﬁ%ﬁ& of the
target sequence. A target sequence can be selected that iIs re or |less

speci fi ¢ ihdudg forz@applet BHUINOX Ay BEM & BIKEBIMexd B [2, Thebepro@igasharsequence
il Sy LAEN O R R R
of organi iﬁ&%ate@?s)re(iqﬁt%td i Bl%pelp%ptotic members for their death activity.
The human BID gene encoding human BID has Accession no. NM_197966,
NM 197967, NM_001196 and is described in Genbank. The human NOXA gene
encoding human NOXA has Accession no. NM_021127 and is described in Genbank.
25 The human PUMA gene encoding human PUMA has Accession no. NM_ 001127242,
NM 001127241, NM_001127240, NM 014417 and is described in Genbank. The
human BIK gene encoding human BIK has Accession no. NM_001197 and is described
in Genbank. The human BIM gene encoding human BIM has Accession no.
NM 138621, NM 207002, NM_006538, BC033694, AY305714, AY305716,
30 AY423443, AY423442, AY423441 and is described in Genbank. The human BAD gene
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"Test sanple" neans a sanple taken froma subject, or a biological fluid,
wherein 25 the sanple may contain a target sequence. A test sanple can be
t aken frowoaown/msesssce, for exanple, tissue, blood, saliwyal/Uspubasssaucus,
sweat, urine, urethral swabs, cervical swabs, urogenital or anal swabs,
conjunctival swabs, ocular lens fluid, cerebral spinal fluid, etc. A test

sanpl e caem@dangjﬁﬁdar( B)\Ddtase&tésyloﬁsloomaa()M% Nmmomzssar)@ﬁmcahd (sii)
following a pre treatnent to nodify the character of the sanple. Thus, a
test sanpfescrebgd iBGeRankr e-treated prior to use by, for exanple, preparing

plasma or seru 0 I ells Vi rti cI preparing
| i qui ds from ?sagﬁ)gr? fﬁglpggasg ﬁﬁtﬁ\ g”@ RIS d&ggqnw %éer?f G182 I?S% | i quids,
addi ng r eg@6ddst 1cRY ohé Mg BMCJ BHS-ca8) (15teirfdiGraghitht thBRb RGNl CRt | Y

Ef fective Anount The term "t herapeuti cal |y effective ambunt” means an

amount5 ofexdmply, hyharcBID, élua@ﬁ vieinfaorP (pYld benangBEK, desian BdMi dndr apeut i ¢
ef fect upon adE%ﬂl stration to a patient, for exanple, to stemthe grow h,
or resul tMYHY shri nkage, of a cancerous tunor or to produce the death of

Transtor " as. BB FURRY PrE hiREr T R TR OB Sreconance”

Ener gy Trﬁél%fﬁ{mr_ﬁl’r&t@in TR-FRET" refers to an assay that unites the
princi ples of TRF (Tinme-Resolved Fluorescence) and FRET (Fl uorescence

Resonance Enerzg@/us& ansineth phﬁséwrmm Fail} &R Iﬁﬁ%ﬁ&s ‘P oknanw and
conmercially available in the art. An exanple of a TRFRET that "can be used

in the prlebbroriony hﬂnhlmnof & BdleZ Earnibe Broten’ bas. usedt mlltmd@ymalbbsh%elwﬁfet reagent s
descri bed beJ ow far use n be obtﬁﬁned from.t he v ndor uap ss ot ervvl se

speci fi oo SERYHC SYAP Hodiog CVATGE PTG tl}ﬁf‘gOfcﬁﬁ SO ISP dnayR
(DI EA), dighlae 05@{ e d@%; sﬁfamt&x%%m&'&%%r W)gisgpl Jor ophosphat &

2- (1H—benzotr|a2 ,1,3,3-tetr t hyl uroni

(HBTY), Mohmumdsymenlmodsrarﬂmtagomk@%)n}abld thé axemtgl iofiet leanotxegepbbai ned from
Applied Biosyste I n (ABlI), Foster 20 City r Anerican. .

Bi oanal ytire&in ofibg Belk2 fcame\ly th#tépbeé:awltgchopﬂ%roa@ nwm%me@ﬁvw pigatan ( Frmc)

Frmc- 8 u(o Bosroph e HERe ppRSa R B B RY bl B prREGRINCED. .
Fnoc- Leu- GdmpRas Beys 0ity pdtdin ﬁmwﬂﬁhclﬂé tthmﬁ Amd{ déstibddtn SEerve- Pr o- OH,
Fror-@ n(Trt)-0H Fnoc-Arg ngf )-0H, Fnoc- 25 Ser(tBu)-0H, Fnoc- Thr(tBu)-O0H,

Frroc- Val Bjaieremrfna:mqiyptfsawﬁ @mhickriol- (43(4((&236)0111@5116@?81 Stedigisthyi- ﬂlEd frgm ABI
A E MBHA
Cest oy o cleBRe RS C kTl Borhe B 0 e RLA TR Bk REb b SR G San D cgo,

CA. Si ngI(@pﬂeﬁﬂgﬁfm@bﬁl@{h@%ﬁbu,lfb;gﬁl%):§J n succinimdyl ester (6-FAMNHS) can
be obtai ned from AnaspeC.” Trifluoroacetic acid (TFA) can be 30 obtai ned

from ZDakvﬁﬁt@tﬂlummwdqﬂ)sulfowt)beI@emasnﬁm@mlm) ABiT- 65&?1(&-@4 -64-((phahbab(1,1'-
it Sopr 8823@%" 3 3[.‘)@)& i G ndibor s b L o ey e , "M wa kee,
RO BRI G S L 16 o
mass- s peqiubﬁsl(eﬁfél[ S Mintdgplibaion &sr 230059427 and 20060128706, Bel-Xy. inhibitors
\ and combinations thereof.
25 i) Bcl-X|, selective inhibitor(s)
As used herein, the phrase “Bcl-Xy, selective inhibitor(s)”, refers to a Bel-X,
inhibitor that exhibits a selectivity for Bel-X; over Bel-2, Methods for determining
whether a Bel-X; inhibitor is a Bel-X; selective inhibitor are well known in the art.
Specifically, such methods involve determining the inhibition constants (Ki) for the Bel-
30 X inhibitor compounds and the binding selectivity ratio (for example, Bel-X;, K;:Bcl-2

Kj). The inhibition constant (K1) is the dissociation constant of an enzyme-inhibitor
-37 -



Fi nni gan SSQ7000 (Fi nnigan Corp., San Jose, CA) in both positive and
negative ion 5 node. General Procedure For Solid-Phase Peptide Synthesis
(SPPS)  wo 2Paipisgstes can be synthesized with, at nost, Pe@iusowml/opssed oaded
Wang resin/vessel on an ABI 433A peptide synthesizer using 250 iunol scale
Fast nocTM coupl i ng cycles. Prel oaded cartridges containing 1 nmmol standard
Froc- am n@ngtixds,a et @idmal lafioltdite ddnjles ivthicmin BF sabll avivsietis ohilitig

fl uorophore, where 1 nmol Fnoc-Lys(Mt)-CH can_be placed in the cartridge,
and used BR4ing ebereuretew to ynetbardnaiei orpaptidsr i IRBbitencepsismiasandset yi ati on can

coupt | g dTtaRol TR s PSRl Brdte Enf) TEIERF (PSP RE Tehe ¢
resin fromdyhensyntther %@ﬁc@rﬁ?oyﬁ_ﬁ ivaphashttdis ‘oe (Wehtor 6N Anetaleept wet. 150

mL of 95:4:1 dichloronethane:triisopropylsilane:trifluoroacetic acid can be
f1 owed t humegiealtvabier & s intebéil toveaan St thertumdeng affingy malue (e, fohBal- X )tisir n deep
yel | ow and then fad al e.yel | ow. 0 . .of .DMF, can be .fl.owed t hrough
he bed- odenerien i dekefiihef i et o e b DBUINRRSHEA AR BT th DVE- and
filtered..\Ni [ hou ; ' | o £:QF i L am ne.
Resin Labce0 |ﬁr§gb{€\{'strﬁpr%- %geraggxyf(:ggeﬁ%ggg %_%%ﬁéﬂ -%%I%/?ONEQI%%’%% 1anéd'ldgg&r/esi n can
be treat edecani thit tBe edgetiviay effit saroeulfddbidpiGur dfol Be EX EAVENBcl @nd asltast aed or

shaken at anbi ent tenperature overnight. Wien conpleted, the resin can be
dr ai ned, g{ﬁ@ﬁé&letwm%ébmmomd- cre ey Kider §f QRPqUIgs DeCamEd12s, ﬁeflﬁ%?nm) and

dried o r,OM]. ok r-esi. hYv&: hy. Al in . test.
Genor i *PRADRHaR A RrAN0Re (PR MR 1o MBS, PEPREPHERA ARG o
Pepti des foaBclb®) i§ loway efin ftlicolifni: bedétegion o yhesibakius@. flakibioR @uAigarad wakbi ent
tenperature in a cleavage cocktail consisting of 80% TFA, 5% water, 5%

t hi oani sodessrmyuel phiag dYangs pwtians Wangd/ 2. Aok rprMathematioal Exgroseen Ryt The
resin can.be .renmpved filtratio d rinsing.twige with TEA The TFA
can be. ouperEras orpsiranfink G0 Mt LBHART Neifielivideate cn et er
(10 nl/0. Frgsyesi mps, Jecavened by centrifugation, washed tw ce with ether
(10 nL/0.1 g resin) and dried to give the crude peptide. Ceneral Procedure
For Purifi cat ijprExpiresSiopt Adtisensénhibitide apd €id-Segpressiorbe purified on a Gl son
preparative HPLC system runni ng . . .
“Expression” refers to the production of a functional end-product. Expression of
a gene involves transcription of the gene and translation of the mRNA into a precursor or
mature protein. “Antisense inhibition” refers to the production of antisense RNA
transcripts capable of suppressing the expression of the target protein. “Co-suppression”
20 refers to the production of sense RNA transcripts capable of suppressing the expression
of identical or substantially similar foreign or endogenous genes (U.S. Patent No.
5,231,020).
k) Isolated

As used herein, the term "isolated" in the context of nucleic acid molecules or
25  polynucleotides refers to a nucleic acid molecule or polynucleotide which is separated
from other nucleic acid molecules or polynucleotides which are present in the natural
source of the nucleic acid molecule or polynucleotide. Moreover, an "isolated" nucleic
acid molecule or polynucleotide, such as a cDNA molecule, can be substantially free of
other cellular material, or culture medium when produced by recombinant techniques, or
30  substantially free of chemical precursors or other chemicals when chemically

synthesized. In one aspect, nucleic acid molecules or polynucleotides are isolated.
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S5Uni point(r) analysis software (G lson, Inc., Mddleton, W) on a radi al
conpression colum containing two 25 x 100 mm segnents packed with

Delt aPak WbGaB/ib886am particles with 100 A pore size andrpelruseaioxnsssho one of
the gradient nmethods |isted below. One to two mlliliters of crude peptide
solution (10 ng/mL in 90% DVSO' wat er) can be purified per injection. The
peaks cont ai nilngsdnee product(s) fromeach run can be pooled 10 and

| yophilized. Al preparative runs can be run at 20 niL/mn with eluents as
buffer A 0. 1%GER& wédreto andlduddefragneradet oxpréssed espe€iiopradinPr ocedur e For
Anal ytical HPLC Analytical HPLC can be perfgormed on a Hew ett-Packard 1200
series syd¢legngireaylaoryiseansness pPrsrediag £ nor-cetiag scqmaisewtand tellowdrgi(31046A

fl uorescence i ng: PLC 3D Chenttati on software version

A 03. 04 c&iw%ﬁﬁ%@%&a%% Q&S%%@S%E%CA) on a 4.6 x 250 mm YMC col umm
packed with G}ﬁ)miﬁitwﬁ@@{sﬁlﬁloﬁﬁvﬁth a 120 A pore size and eluted with
one of the gradient nmethods |isted below after preequilibrating at the
starting condiAgwaé hérgin, 7inhibripneenst@tlentke” cefersblee dssotigronconstanefTFA- wat er

o DT SRSt 7o) ol St A S BaP® 1
1) GQVGRQLAL L s‘iﬁl‘ﬁﬁﬁ%g %ﬁ%ﬁgﬁ& owi,opro%a)in H\‘ﬁfo?ﬂé?m%éﬂﬂ% B&%@Y%k&’e‘a MBHA resin
e dJ era ce

can be extended using pepti de synthesi's pr dure to provide

the prot ggliested @ﬁvﬁbiﬁ@iﬂggffﬁﬁ’@} 8 doda G20 e indiBRedM ltiigglbﬁlldﬁlg%ﬂni > renoved,
| abel ed wth 6- FAM NHS and cleaved and deprotected as 25descri bed

her ei aboecahdepeRhied Ldigg eryudehed biebwat inabe &1 seehendsy BlgiWadds 37 g). This
product can be purified by RP-HPLC. Fractions across the main peak can be
t est ed bycqaaztWanglZ RpAuEpxact Mademaacab Bxpressioickar dpscreung bempefivat ed and

| yophi l'i zgd,. W t he.Amj or . pe nayl di he ti o ng.(,Q,0802 g) as
a yell ow 18f11ingﬁ%oﬁﬁﬁﬁ%ﬁﬁg&%{@é%oﬂn%ﬁ:fﬁe.) k: %ﬁﬁ 1[‘5"?@? 5\’}20%3% hesi s of
Pepti de PpobetyhicBakeasfiealt blimdileSE@ityRd MR and)ap FHERR Qi BRISEr A - - (SEQ I D
NO  2) IN@Z— NHXBrc easTh'e pr o%I{egcteCJIl_}éz?ept iaélle aggﬁybe asserrbl_etdr on 0.25 mmol
Frnoc- Ri nkbadanice betivBeinthe dgidmg(and datso oativargroasscahetipph thegratiosyd thens 433A

aut onmat ed ﬁ,epti de synt hesizer 5 running FastnocTM coupling cycl es using

pr e- | BadeBiDIpiE)- ami no aci d cartridges, except for the

fl uorescei n(6-EFAM ~| ahel ed ine ere mol Fnoc- Lys(4- nmethyltrityl)

can be wei ghedl)mtévfﬁg‘ecﬂ}wﬁ‘&&&c%tw erminal acetyl group can be

i ncor por at ed bywaayS biddd referdn®h ga@%lf@u@qhq?m&h@itwﬁgém flgalafd coupl ed as
0

descri bed herei nabove. Sel ective renoval the 4-methyltrityl group can be
acconpl i siegeenees Hn gorit@st [ citimonc odfnséctl referDEM Jdrghifidian(of hvugleip atidowi ng

E“h :TICE);J EC| ]E eggxrhq?}'fsshgqt%\éqe{ﬁ %gtq%@qr{i@&nsd tofgec‘)[Leer{I\{vle;gtuPey A%%Sr'ﬁ?n@lﬁ% c mtlerl]rica flow of

20 construct may comprise regulatory sequences and coding sequences that are derived from
different sources, or regulatory sequences and coding sequences derived from the same
source, but arranged in a manner different than that normally found in nature.

0) Percent (%) Nucleic Acid Sequence Identity

“Percent (%) nucleic acid sequence identity” with respect to nucleic acid
25 sequences is defined as the percentage of nucleotides in a candidate sequence that are
identical with the nucleotides in the sequence of interest, after aligning the sequences and
introducing gaps, if necessary, to achieve the maximum percent sequence identity.
Alignment for purposes of determining % nucleic acid sequence identity can be achieved
in various ways that are within the skill in the art, for instance, using publicly available

30 computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR)
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6- car boxyf | uorescei n-NHS can be reacted with the lysine side-chain in 1%
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acid sequence D) can be calculated as follows:
% nucleic acid sequence identity = W/Z*100
10 where

W is the number of nucleotides scored as identical matches by the sequence

alignment program’s or algorithm’s alignment of C and D
and
7 is the total number of nucleotides in D.

15 When the length of nucleic acid sequence C is not equal to the length of nucleic
acid sequence D, the % nucleic acid sequence identity of C to D will not equal the %

nucleic acid sequence identity of D to C.
p) Polymerase Chain Reaction or PCR

“Polymerase Chain Reaction” or “PCR”, a technique for the synthesis of large

20  quantities of specific DNA segments, consists of a series of repetitive cycles (Perkin
Elmer Cetus Instruments, Norwalk, CT). Typically, the double stranded DNA is heat-
denatured, the two primers complementary to the 3' boundaries of the target segment are
annealed at low temperature and then extended at an intermediate temperature. One set
of these three consecutive steps is referred to as a cycle.

25 PCR is a powerful technique used to amplify DNA millions of fold, by repeated
replication of a template, in a short period of time. ( (Mullis, K., ¢t al., Cold Spring Harb
Symp Quant Biol. 51 Pt 1:263-73 (1986)); European Patent Application No. 50,424;
European Patent Application No. 84,796; European Patent Application No. 258,017,
European Patent Application No. 237,362, European Patent Application No. 201,184,

30 U.S. Patent No. 4,683,202; U.S. Patent No. 4,582,788; and U.S. Patent No. 4,683,194).
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The process uses sets of specific in vitro synthesized oligonucleotides to prime DNA
synthesis. The design of the primers is dependent upon the sequences of DNA that are to
be analyzed. The technique is carried out through many cycles (usually 20-50) of
melting the template at high temperature, allowing the primers to anneal to
complementary sequences within the template and then replicating the template with
DNA polymerase.

The products of PCR reactions can be analyzed by separation in agarose gels
followed by ethidium bromide staining and visualization with UV transillumination.
Alternatively, radioactive INTPs can be added to the PCR in order to incorporate label
into the products. In this case the products of PCR are visualized by exposure of the gel
to x-ray film. The added advantage of radiolabeling PCR products is that the levels of
individual amplification products can be quantitated,

q) Polynucleotide

A “polynucleotide” is a nucleic acid polymer of ribonucleic acid (RNA),
deoxyribonucleic acid (DNA), modified RNA or DNA, or RNA or DNA mimetics (such
as PNAs), and derivatives thereof, and homologues thereof. Thus, polynucleotides
include polymers composed of naturally occurring nucleic bases, sugars and covalent
inter-nucleoside (backbone) linkages as well as polymers having non-naturally-occurring
portions that function similarly. Such modified or substituted nucleic acid polymers are
well known in the art and are referred to as “analogues.” Oligonucleotides are generally

short polynucleotides from about 10 to up to about 160 or 200 nucleotides.

Polynucleotides also comprise primers that specifically hybridize to target
sequences, including analogues and/or derivatives of the nucleic acid sequences, and

homologues thereof.

Polynucleotides can be prepared by conventional techniques, such as solid-phase
synthesis using commercially available equipment, such as that available from Applied
Biosystems USA Inc. (Foster City, CA; USA), DuPont, (Wilmington, DE; USA), or
Milligen (Bedford, MA; USA). Modified polynucleotides, such as phosphorothioates
and alkylated derivatives, can also be readily prepared by similar methods known in the

art (See, U.S. Patent Nos. 4,948,882, 5,464,746, and 5,424,414).
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r) Polynucleotide Analogues

As used herein, the term “polynucleotide analogues” refers to polymers having
modified backbones or non-natural inter-nucleoside linkages. Modified backbones
include those retaining a phosphorus atom in the backbone, such as phosphorothioates,
chiral phosphorothioates, phosphorodithioates, phosphotriesters,
aminoalkylphosphotriesters, methyl and other alkyl phosphonates, as well as those no
longer having a phosphorus atom, such as backbones formed by short chain alkyl or
cycloalkyl inter-nucleoside linkages, mixed heteroatom and alkyl or cycloalkyl inter-
nucleoside linkages, or one or more short chain heteroatomic or heterocyclic inter-
nucleoside linkages. Modified nucleic acid polymers (analogues) can contain one or

more modified sugar moieties.

Analogs that are RNA or DNA mimetics, in which both the sugar and the inter-
nucleoside linkage of the nucleotide units are replaced with novel groups, are also useful.
In these mimetics, the base units are maintained for hybridization with the target
sequence. An example of such a mimetic, which has been shown to have excellent
hybridization properties, is a peptide nucleic acid (PNA) (See, Buchardt, O., P. Nielsen,
and R. Berg. 1992. Peptide Nucleic Acids).

s) Polyploidy Inducing Agent

As used herein, the phrase “polyploidy inducing agent” refers to a therapeutic
compound of any type (¢.g., non-selective or selective), including small molecule,
antibody, antisense, small interfering RNA, or microRNA-based compounds, that induce
polyploidy in one or more cells. Methods for determining the induction or evidence of
polyploidy in one or more cells can be obtained using routine techniques known in the
art. For example, evidence of polyploidy can be determined by detecting elevated
expression of p53. p53 is a surrogate for polyploidization in cells harboring wildtype p53
(See, Gizatullin, F. et al., “The Aurora Kinase inhibitor VX-680 induces
endoreduplication and apoptosis preferentially in cells with compromised p53-dependent
postmitotic checkpoint function,” Cancer Res. 66, 7668-77. (2006)). Additionally, cells
in which polyploidy has been induced exhibit a gross morphological increase in cell size
and multinucleation, both of which can be detected using routine techniques known in the

art.
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example of a predetermined level that can be used is a baseline level obtained from one
or more subjects that may optionally be suffering from one or more diseases or

20 conditions. It is well known that cutoff values may vary dependent on the nature of the
assay. It further is well within the ordinary skill in the art to adapt the disclosure herein
for other assays to obtain assay-specific cut-off values for those other assays based on
this description.

u) Primer or Probe

25 A “probe” or “primer” as used herein is a polynucleotide that is at least §
nucleotides in length and forms a hybrid structure with a target sequence, due to
complementarity of at least one sequence in the probe or primer with a sequence in the
target region. The polynucleotide regions of the probe can be composed of DNA and/or
RNA and/or synthetic nucleotide analogs. Preferably, the probe does not contain a

30 sequence that is complementary to the sequence or sequences used to prime for a target

sequence during the polymerase chain reaction.
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25 Hybrldlzatlon under “stringent conditions” means hybrldization protocols in

which nucleotide sequences at least 60% homologous to each other remain hybridized.

Polynucleotides can include other appended groups such as peptides (e.g., for targeting
host cell receptors in vivo), or agents facilitating transport across the cell membrane. In
addition, oligonucleotides can be modified with hybridization-triggered cleavage agents

30 (See, van der Krol et al., Biotechniques. 6:958-76 (1988) or intercalculating agents (Zon,
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aa) Test sample

“Test sample” means a sample taken from a subject, or a biological fluid, wherein
25  the sample may contain a target sequence. A test sample can be taken from any source,
for example, tissue, blood, saliva, sputa, mucus, sweat, urine, urcthral swabs, cervical
swabs, urogenital or anal swabs, conjunctival swabs, ocular lens fluid, cerebral spinal
fluid, ec. A test sample can be used (i) directly as obtained from the source; or (ii)
following a pre-treatment to modify the character of the sample. Thus, a test sample can

30  be pre-treated prior to use by, for example, preparing plasma or serum from blood,
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\z,amntl met a%dé |l?lggleﬁ%ﬁ?|[r§ﬁct2 ar?tﬁlldbro I g)r)gf(lnégds%hkégﬁ%oﬁ %XPS aurora

ki nase i nhi Bj3t-telraﬁnetby1bmnumpb¢)<taﬁamsplprrsp]|m¢ BT, ;- hﬁkamblemotma)}e;(L, Bel -
i nhi bjtors, activators of death receptor E}gt hwaX Bcr- - 54 -
tFo

d Bfl -1
an Ki nas@(?fﬁhﬁlm pipgridingpangbe opfainsg dront ApphedRipsysertalier (ABIhFOBSHI es,
a”“%dy @&;gm&mﬁg@ 91 tﬁ%‘ﬁgﬁcﬁ%ﬂ@&sﬁrerﬁﬁg&wers cycl i n-dependent

ki nase in itors i'nhi cycl'ooxygenase-2 inhibitors,

DVDs, | eqﬁqa@ﬂe@ylmeﬂgloxgmw@m EFrivyyen@® dok R2HossqErpt-MlaiOHiHmdcor s, growt h
factor inhi bitors, heat shock protein (HSP) %

Cys(Trt)-OH, Fmoc-Asp(tBu)-OH, Fmoc- Glu(tBu) OH Fmoc-Phe-OH, Fmoc-Gly-OH,
Fmoc-His(Trt)-OH, Fmoc-Ile-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-Met-OH,
Fmoc-Asn(Trt)-OH, Fmoc-Pro-OH, Fmor-GIn(Trt)-OH, Fmoc-Arg(Pbf)-OH, Fmoc-

25 Ser(tBu)-OH, Fmoc-Thr(tBu)-OH, Fmoc-Val-OH, Fmoc-Trp(Boc)-OH, Fmoc-Tyr(tBu)-
OH) can be obtained from ABI or Anaspec, San Jose, CA. The peptide synthesis resin
(Fmoc-Rink amide MBHA resin) and Fmoc-Lys(Mtt)-OH can be obtained from
Novabiochem, San Diego, CA. Single-isomer 6-carboxyfluorescein succinimidyl ester
(6-FAM-NHS) can be obtained from Anaspec. Trifluoroacetic acid (TFA) can be

30  obtained from Oakwood Products, West Columbia, SC. Thioanisole, phenol,
triissopropylsilane (TIS), 3,6-dioxa-1,8-octanedithiol (DODT) and isopropanol can be
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5i nhi bitors, histone deacetylase (HDAC) inhibitors, hornonal therapies,

i munol ogi cals, inhibitors of inhibitors of apoptosis proteins (IAPs),

i nt er cal avongiiaessebi ot i cs, ki nase inhibitors, Kkinesin i rorhiscawssssdak?2

i nhibitors, mammalian target of rapanycin inhibitors, mcroRNA s

m t ogen-acti vated extracel |l ul ar signal -regul ated ki nase inhibitors,

mul ti val esbtaitdd b g1t @iondcal Mon MilwaukicelaV . avibirixiddfikadmméatcyorftioig s

(NSAI Ds),. poly 10 ADP (adenosi ne di phosphate)-ribose polynerase (PARP)

i nhi bi t orignizgica Mapgrypecta it laoueancle regmfles on apeARplISASHOSYSERY i nhi bitors,

h hoi 11 den : Bl 3K) i nhi bi i bt , :
Bnal ogs, | EOEH e R o B SRy ST ReiBl b o, - P
etinoi ds/Eghi %QNO@QFinﬁlgEﬁlC_@iﬂ,SSanSJ@é_, CA)Mb&h pBsidvd éﬂa%g@ti\@ii@n aci ds

(si RNAs), topoi sonmerase inhibitors, ubiquitin Iigase inhibitors, and the

| i ke, Sandmpde. 15 conbi nation with one or nore of these agents. Bi TE

anti bodi es are bi-specifjc antihbodi hat _direct T-ce to attack cancer
cells by sinultané@%@ﬂyf%?ﬁﬁvrdayﬁ%ﬁaﬁ%aﬁﬁ%Vgék-thﬁwégkﬁgthen attacks the
target cancer Fe?ﬁlies c_%ff%@%ln%&sﬁfsd Bith Bat kst *299’111%1 bﬂ&ﬁa&&?w%ﬂg%ﬁﬂ%s@b
(Mcronmet Mr201), blinatunomab (M cromet MI 103) and the ITke. Wthout

bei ng | i nort adABl433epapyide eymthostze2@inpe? S ohad std aBadhyocttfi cohplingastles. el i ci t

apoptosis_of the target cancer cell is, by exocytosis, of cytolytic granule
corrponent%r,elowﬁﬁdc%ﬂrlﬁ%qsl&a@aﬁé}gr hmﬁwll gﬁ%ﬁagi Emograing acids, euept f%téar d, Bcl-2

has bgen i i 0S| Vi erforin and
granzgﬁn @#R¥@é€gnﬁéﬁgﬂgﬁgg%%@ﬁ?ﬂggg?&ﬁ?ﬁ%@%@ﬁpﬁgéE&%ﬁgBégﬁﬁgygﬁhance t he
cyt ot oxi cpledetiecths cetttiddel el byd Witbebhductihienfctdsagl heditbing aveamingl | s (V. R
Sutton, D.L. Vaux and J.A. 25Trapani (1997) J. of Inmunol ogy. 158 (12):
5783).  acetylagorrpsbagcsomplidied by ysingy inmolaseisgsitbing RIEIEREEST or chemical |y

nodi fi ed Qy%j (}iq?s.dT@@rquifications do not abolish cellular activity,
but rathé? ﬁ%gPPP4H%$gr gg‘stability and/ or increased cellular potency.

Exanpl es of cheni cal nnqy%bggbyqn@aﬁﬁﬁhﬂg@@gmgﬁgmyﬁgghioate gr oups,
2' -deoxynucl eotide, 2'-O0CH3-containi'ng 30ribonucl eoti des,
2' - F-13 bonucl| ebteirdas from thersstnitmsizert dag be miabloadubtieovitdBEM ewhiiphaei. ons t her eof

and the ljke. T i.RNA can have varying.l engths (e.g.,.,10-20Q b and
%55 ot r ub e PP Ty DGR MRS SR tir Db tidisth BolovhT te gaps,
m smat ¢ hetﬁ)ougﬂ theb§n BEPERE 36 thifufteC #He%ni&ﬁhr@ﬁl%‘dld%rnﬁlge%t V8| HERRI héd #GCT1 N9 A
doubl e- stranded si RNA (dsRNA) can have the sanme nunber “of nucl eotides on

each st r angalchicliow. Hdsl). obDMissambetflowed endsgl the bedavegd ) mifdites. der hang of

1- 2 nucl eot.i des _can be present on_the sense and/or .the 5 antisense strand,
as wel | a%sipcaxihgh byashsd thylce wy N@ranﬁrtﬁte@dﬁ N Hydudp togts @M@%S@w @nd. For
exa , Sl | =1-1 have been shown to enhance the activity of
ABT- 283, s?ﬂlo-ﬁgégnél%lgﬁﬁﬂlé}g alMirde

N- (4- (442- (4- chl orephenaydingSVhh diCiebdxyilnckeey il OHE X6-EASNNHSY 1) met hyl ) pi per az
inl-yl)benzoyl)-4-(((1R)-3-(norpholin-4-y1)-1- heny%sulfa&ylﬁnethyl)propy
| )am no) - 3- ( (theiresimeandipettaaiad)vath 3 emyyal E Homdt BéEASMAgTd 737
(i.e., N-(4-(A4- ‘- 10. s .

Chi o o( 1,17t o gt SMins emmnsgatyrs oprpisdl- W hen RIS ESS FRTRR) - 3- (i e
hyl am no)drained, washed thrice with DMF, thrice with (1% DCM and 1% methanol) and dried to

1- ((phenyl sul fanyl ) met hyl ) propyl ) am no) - 3- ni trobenzenesul fonam de) in

mul t i3 e prawde awetahgd icppdhat P negativaby (2098)n €incer Research. 68(9): 3421

and references therein | tival ent, binding pr i ns .are hindjn roteins
compr st ng ¢ vBes P F gl diaaariag et DRl RV ERHEY BeReng br ot oi ne
are engi neer ebRdNRNR bt BRa AR B 8B By dRRMLIEGEM Al N Apight es and are

generally not naturally occurring antibodies. "The term"nultispecific
bi ndi ng propehtc mearisvagddoaklian goymising iof §@addlN, & Yodatot, 38 thgpahisolepF%nor e

I d I . | i abl i DVD) bi i i
related of Uy LoUR Larogl S,y PRl el able dermin (O40) b ndlng proterns
tvo el ”Dtﬁlﬁgﬁ&fdérﬂ‘%ﬂlsﬂl'g’%%c@%ﬁf '§191§.' TRYEEA YPSe BB oRB TR FRER{thE afd - & -

e o In anti gen or

capa I'ng on
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20 mul tispecific (i.e., capable of binding two or nore antigens). DVD

bi ndi ng proteins conprising two heavy chain DVD pol ypeptides and two |ight
chai n DVBvpabypeptssdes are referred to as DVD 1 g's. Eaclkchlaistoiofhss4OVD | g
conprises a heavy chain DVD pol ypeptide, a |light chain DVD pol ypepti de, and
two antigen binding sites. Each binding site conprises a heavy chain

vari abl e jgodwi preaipitatad Witglethee (i LA & ABInG, rd@veict byictdtrifugdbégtsakhadf 6 CDRs

i nvolved in antigen binding per anti gen bi nding site. Al kylating agents

ol ude. dvtecayEhtther (1RG0 72 rosip.mggged tawwﬂil@ Sruele petidgamist i ne.

b tall b | hi b |
OLORETAZ NE. (15 oot TeB LR GR e rr PR aR s By ael Geans bavi he.
estranusti ne, mtc@mgkptr@s c6h b ﬁ&fﬁé@dﬁ% Gildo@ ptepatati€e HIRVY 23¢tem rli tine

(CCNU), 30 nmafosfam mel phal an, mtobronitol, mtolactol, ninustine,

ni t r ogen Umipdiat®l amdklysed sd;étwarea(rﬁﬂmmtlnmeMldcﬁam ovh rmndeadlahompeqmpn TREANDAO
(bendarmstl ne), treosulfan, rofosfam de and the lik Angi ogenesi s
i nhi bi t ore ummcmm@g@m B2 Kila0 mypsegintants m@wﬁr%%%ﬂ%@l&lﬁa@e (Tie-2)

growth | derig DRLATER YeeREhica wif B et b iR i RaTere: nase- 2
MVP- 2
( ) |OR Bick@rAIIARL bf acg%@hhgmai&ﬂ(ne%@ﬁmw%Mgggmégl fithe < ondi n

pl at el et -derived growt recept or bi t

anal ogs, adiedparingotet HEie mhksgrootwiting te q)wducmémmoeachymm&nﬂxe poblrdse
( VEGF ibitors and the |ike. Antjnetab I ites. include ALI MTAO
(perre}(& x@g lm@lame@ n{*ﬂm&@yam@mﬂ} be 5 0 60 gl diny Wil plaentsces |

(capeci ta(p!ld/"l e?%&'lfil%ffelrﬁu§gé%b qb(lecl adri bi ne), clofarabine, cyt ar abi ne,

cyt ar abi né” oc os 0si ne arabi nosi de, decitabine, deferoxam ne,

doxi fluridine, eflornit hl(}q;@emEP%ah(r‘é Fok Mytlyficdl HHPLC
-D-ri bof urano;gll i m dazol e-4- car boxam deé@ enoci t abi ne, ethnyl cytidine,
f1 udar abi ne, SAHalyisROEPLEcan be prtorBed pia HswikithBackend W00 rerics Skssaomith,

& mvor o BT g e s N EPack iR PO P A AW undlRg S2PL oPurt e

nol at 1sex edpLOSDHAsH At RationQbitivhRXREsionP£ 08 08 {BEW Rtt-Fadkdril tFa@x&Ho, CAPSVA i N,
triapine, trinetrexate, S-1, tiazofurin, tegafur, TS-1, vi dar abi ne, UFT and

the |ike.4.6nt250mmYMC nelumigackddonavODS-AQ driox patitios withiar@0 dngbre biee | i ke.
20Bcr - Abl ki nase | nh| bitors include DASATI NI BO ( BMs-354825), G.EEVECO
(i mat i ni BNdghyed wih ppgef the gradienigprthpdirisidihstoy afi pirsauiibplisa aghe BM - 1040,

P, 600505 TR Y IR o SERRHG S8 TR Bk Yl e SVHRE ke

25C0X- 2 i BhickiohHile. TRE ﬂ@QQat@\EJra@l adi&RORY HO1 hat/ingoXi b) , BEXTRAO
(val decoxi b), BMS347070, CELEBREXO (cel ecoxib), COX-189 (lum racoxib),

CT- 3, ZQDEI:E}\WXGP(@%P@@@XAQ@)}'I"(IS"E@ B2NO: 4)G@VW<1Q12M@@DK=(@1FAMH§SE&@W1) 1- (4-
sul farmylﬁhe yr role), MK-663 (etoricoxi b) NS- 398, parecoxi b,
RS- 57067, %@JBZ 28D 8381, SVT-2016, S- 2474 T-614, VI OXXO (rof ecoxi b)

o e e 0L N e ST R | R
(gefitini thhesis procedure to provide the protected resin-bound peptlde (1.020 g). The Mtt

group can be removed, labeled with 6-FAM-NHS and cleaved and deprotected as

25 described hereinabove to provide the crude product as an orange solid (0.37 g). This

product can be purified by RP-HPLC. Fractions across the main peak can be tested by

analytical RP-HPLC, and the pure fractions can be isolated and lyophilized, with the

major peak providing the title compound (0.0802 g) as a yellow solid; MALDI-MS m/z =

2137.1 (M+H)").
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- 57 - TARCEVA(r) (erlotinib or OSI-774), TP-38, EGFR fusion protein,
TYKERBO (| apatinib) and the I|ike. ErbB2 receptor inhibitors include
CP- 724- 70 2@ 1/ab83 (canertini b), HERCEPTI NO (trast uzunmebx;usiddaRB®
(lapatinib), OW TARGO (2C4, 5 petuzumab), TAK-165, GM 572016 (ionafarnib),
GW 282974, EKB-569, PI-166, dHER2 (HER2 vaccine), APC-8024 (HER-2 vacci ne),
anti - HERI 2neu bi/speaivtiSenhais dQRytidEobe F2BGGAcetAS- (SERADINGOf Dnct i onal

bi specific antibodies, mB AR-209, mAB 2B-1 and the |like. Histone

deacetyl ase i nhi bi tGQYGR{YIAEDHcpEADEPISHE) I WQ: SPINR-MBL275, trapoxi n,
10suber oyl ani | i de hydroxam c acid (SAHA TSA, val pr oic acid and the |iKke.
HSP- 90 i nhi bi tHieretRerdprptidy comals: 3560500 lad7onnhey mongt Fwe Rigkemids 1OBHANF2024,

ant  body ‘L0 Feprgh Sl S« Bt Ry YRR P L RS, 12T
STA- 9090 Mﬁ%ﬂ%@@ﬁmam cbgﬁldgggaes &éﬁg@%&d&a% ol dﬂﬁh@h&amﬁc{zge@popt 0si s
proteins incltde HGES102 0152, LCL-161, LBW 247 and the

l'i ke. excepArii tbeﬁyordsdagl(@-ﬁAM)glabaed iysmb ud&reahmmdDIBﬁQ)—cmsM\/AF,
ant i - CD22- MCMVAE 1-vcMVAE, PSMA- ADC, MEDI -547,
SGN19AmM smhgl@tyfés@al bﬁswalﬂaeq HEo th R@mdzeAc? bi: Veteanigalgrectyberonn fatEpt or pat hway

ol ude TR, OGS o PLIEC o« AORAL Sk RS WAL TRAL LYy death

receptors conat - STO1,

GDC0145, Hdréitaoverus@botive Mafovh08Bthe U BYctHdhity FIRSpload e absbnipligsdduzith®b.
Ki nesin inhibitors include i nhi bitors such as AZDA487 ARRY-520; CENPE
3]21@‘5

25 i nHi bi obition©f 84D KDL A/ amiflowimg|thieugh tharesm ovehil bimivres, i ncl ude

CEP- 701
i nhi bi togéﬁg‘gé&] %@de% le’g §§%nd§ég$8 2%3424 andﬁ%@ﬁlislogieﬁh 98059 g/ﬁg t he
li ke. 6- carb&E@ﬁofeQéyllemrc%n'b@%a'éfé@ v tBSBéfhe s@@lch%ﬁ?n 1%VI§IE?31 {nmus,

RAD- 001, rapanycin, tensirolinmus, ATP-conpétitive TORCL/ TORC2 inhibitors,
i ncl udi ngDMIF-ab@3pnfirRRd 2omPpRBOYY i n]nydmn]tesamg Thepdritide catNomelﬁved cﬁlodrathe

N e R T e A e
NAPRCEVNG a7 S Ry ARk B P R B o AR &%@?ﬁ%&xﬁ?) e

CLI NO?I L @eptidd tenehacdd, byTsobdrpitdtdwithaliethylioer. TR dpeidodal scpurifitRADOLO
(ketorol ac), DAYPROO (oxaprozin) and the |like. 10PDG-R i nhibhitors include
C- 451, cﬁlmgersma%égb@e@fﬁﬂn%nﬁ@hﬂliuriéhromatograpﬂwa%mdntﬁmuewemﬂ iBpeut i cs

nodapi at 10 EAHRBLAFIREACeay Boa by Pl BRIABnato R Bt «ne

l'i ke. matrix-assisted laser-desorption mass-spectrometry (m/z = 2137.1 (M+H)")).
20 Time Resolved-Fluorescence Resonance Energy Transfer (TR-FRET) Assay
Representative compounds can be serially diluted in dimethyl sulfoxide (DMSO)
starting at 50 uM (2x starting concentration; 10% DMSO) and 10 puL transferred into a
384-well plate. Then 10 uL of a protein/probe/antibody mix can be added to each well at

final concentrations listed in the below Table AA

25 TABLE AA. Protein, Probe And Antibody For Use in TR-FRET Assays
~ Protein = Probe . Antibody
Protein Probe (nM) (nM) Antibody (nM)
: F-Bak(SEQ. ID. No. 1)
GST-  (GQVGRQLAIIGDK(6- f - Tb-anti-
Bel-2 FAM)SEQID 1 100  GST 1
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Pol o-1i ke kinase inhibitors include Bl-2536 and the |ike.

15Phosphoi nositide-3 kinase (PI3K) inhibitors include wortmannin, LY294002,
XL- 147, WoOlLol1aBsse®NC- 21, AEZS-127, ETP-45658, PX-866, GDCARWLD/05BBI226,
BEZ235, XL765 and the |ike. Thronmbospondi n anal ogs include ABT-510,
ABT-567, ABT-898, TSP-1 and the like. 20VEGFR inhi bitors include AVASTI NO
(bevaci zumab), ABT- 8B2)INEEMTRY, ANG QZYMETm (a ri bozyne that inhibits

angi ogenesi.s..(Ri.bozyme Pharnaceuti.cal s.(Boul.der.,. CQO.). and. Chiron,
(Emeryvil| e, CA)) F:Bag«$SEQniD NoA® 13736), AzZD- 2171, CP547,632, | M 862,
MACUGEN (|pegapt am b). or af eni b, - BAY43-9006), pazopanib
(GW786034), vat QQYQQ@QL{Q%@Z( 222584), SUTENTO (sunitinib, SU
2511248),| YRGE t rap,Fg}egg Iy (vandet ani b, ZD-6474),_agnd the |ike.
Antibiotiics 1nclude intercalating antibiotics aclarubicin, actinonmycin D,
anr ubi ci n|, BalnXiamyci o 2ad¥R-amide)) n, BLENOXANEO 108l eom(&ST), dauhor ubli ci n,
CAELYX0 ofr—MYOCETO {liposoral—doxorubiein)—elsamtrucin—epirbuchtn
gl ar bui ci FAXMRVEDEsbypillsarstsin: H) = b uBmES T gutatiors Srppsierase
neocar zi nost at#, Lo, ir irGin, : - ' i mal amer,
streptozocin, %LS@%& ﬁ%%g vtgkr%}?égioﬁ)a@é%gﬁlg? }nﬁ%gaﬁlgql?({%%?@é%

Topoi someyddiienhlhdurd Qrorh RphpeaguidCF@TRE kY, tHR-probdeidad! gidheci n,
anonafi de, ansacrine, becatecarin, bel otecan, BN- 80915, MPTOSARO

(i ri not ecRiptchyRipb #tibeilyiean begagtpdastaneasrhassOARBICEXAMROV ¢ dekpasitoRi ne)

di fl d i ELLENCEO PHA | Cl NO i r.ubi,ci ,
0t oposy sl iR A P s R st ek op g P LR R0

m t oxant @R, a UPINAE bxbitaRbA ARGUSH B20/B2 X ENBEIOPGIdE HRIIUSS MY yzoxane,
SN- 38, taf Iﬂ%paosi de, topétaecan and the Iigje]. pepi )Agri:lti bodi egﬁﬁlr{cl ude

AVASTI NO lgbdedaanitizldistithinge aGibody sqeisiién Gltermt i bodi es, chTNT-1/ B, denosunab,
ERBI TUXO ( cet W% HUNAX- O%énzanol i mumab), | GF1R-specific antibodies,
lintuzumab, PARHRESE TEHIWEAT IEIRENCAREXO 10 (WK G250), RI TUXANO
(rituximab), tjeili b 47] i hodi .y and 11 and
the like. Hor r?olfr?é%ﬂ“t{guhg?g‘p’u tél;eg@rgglzdﬁ3@%@&%%&%&@%@%%@?{5@ SI NO
(exenHst ane)or nare axivt egents EEASOIPEXS b swlj et amardeffort CEMREMRED (cetrorel i x),
degarelix, deslorelin, DESOPANO (tril ostane), dexanethasone,  DROGEN LO 15
(f1 utam dayholesis eonddion feany Reauarig (c.gameRytv gk Hoivubit ty pathalRETONO

t i f .. FA | . . (1 : t ,
o1 ucocor ty-0 g O mERT R L D kiey LB (R By g QR 1
car bonat e}dudeaodcuiith ®AE or ﬂnetmﬁ kg R EwitVRAGRRXHO gftieh) ,

M FEPREXO (m fepristone), N LA M (nilutam de), NOLVADEXO (tanoxifen

ci trat e) , reargippalSatvtteo agyaefateasi(W)thropghedh) ae sescePROPECIARBCL.f | nast er i de) ,

i | ., SUPREEACTO, (b | j, RELSTARO. (L.ut i ni zi ng h | easi
ot ok (LHRHS) WPRRRASEI IR e 08 4rY ST IEI SECPENE | Tostane or
modr ast ane), ZOADEXQ | Ie%{iaé’%or9%%&%@%&@9&%&&&&&%@?&t0' ds and

retinoids include seocalcitol (EB1089, 93), lexacalcitrol 25 (KH1060),
f enr et i ni mhdynuPlabIREETH AN@ (2 | dastetbowmdiOf) nuATRAGENQuEhdepdsity Imare ptefandily) |

TARGRETI NO, (b 0 d i
1t Ok 5o, 57 ER s BN NG L 8800, 60%. 70%, 71%, 72%, 3%,
74%, 75%, 76%, 77%., 78%., 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
20 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% nucleic acid sequence identity

and yet more preferably at least about 99% nucleic acid sequence identity with a given

nucleic acid sequence. Variants do not encompass the native nucleotide sequence.

Ordinarily, variant polynucleotides are at least about 8 nucleotides in length, often
at least about 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
25 2930, 35, 40, 45, 50, 55, 60 nucleotides in length, or even about 75-200 nucleotides in

length, or more.
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PARP i nhi bitors include ABT-888, olaparib, KU 59436, AZD 2281, AG 014699,

BSI - 201, BGP-15, | NO 1001, ONO 2231 and the like. Pl ant
al kal oi dsworoldesesbut are not limted to, vincristine, peirnsh@siosssey
vi ndesi ne, 30vi norel bine and the |ike. Pr ot easone i nhi bitors include

VELCADEO (bortezom b), MG132, NPI-0052, PR-171 and the |ike. Exanples of

i mmunol ogi cal sTHerredlmdd nuolt&tidee iehgleaddivatingrwliciain te-rrokancidgolagdat s.
Interferons include interferon aIE interferon al pha-2a, interferon
al pha- 2b, has bpen cavalertbnmpdifiad by ets ifugpBrehgateth CayMaNGTONMIKERDTOPTRLe T f er on

gamma- | b) erfer nblntlon reof and the like. Oher
agent s m%?aﬁla % %lﬁl%d\l%é afllal'—r}el-lﬁrgl @ §‘$5]>€<‘fSt “ed gl ut at hi one),

BEROMUNO (tasonermni n), BEXXARO (t osi turmmab) CAMPATHO (al ent uzunab), CTLA4
(cytotoxic |ynmphocyte antigen 4), decarbazine, denil eukin, epratuzumab,

GRANOGYTEO 10( | enogr ast i m) B, Ber? Faavily Pretkemkibitédspha i nt erfer on,
i m qui nrod, MDX-010 (anti-CTLA- 4), nelanoma vacci he, m tunomab,

mol gramost i m IMPLETRRGTHE Pirsentuislpstreselaigata esrtain, BARUPOLEROR | gr asti m)
OncoVAC- CL b%/AREXO regovomab) pent unomab (Y- nmuHWFGL), PROVENGEO
(si pul eucBpibRT C Sampstim sizofilan, tecel eukin, THERACYSO (Bacill us

Cal met t e- Guer '\V'erablét}%lbt'i@@f cMh?%ﬂnH@h&@nja% FPrRIBE S ﬂ@@t&ﬁé&ﬁw %194'1 us

Phar maceutical s), Z-1 (Specific Substance of Maruyana (

(Tetrachl lemﬂsimthmmnﬂaca(l D) JphabRQatkifieNCrifta) ahedshaibe spycifiZ?PAXI NO

(thymal fanv&p) ZENAPAXO (dacl i zumab), ZEVALI NO (90Y-1britunomab tiuxetan)
and tHe 1§ deér ol ogi cal response nodifiers are agents that nodify defense

rechani sims_of 204G 1RAANSHR 1Al pBha \ARhEAlerd BERBMRESor AGDiCAS, Sur vi val

growth or differentiation of trssu di's ect em ave antl-turmr

activity sdadombalaticies théresftand thdt evhbvednt ndictek hivdng mpicthiraoid atéthad512676
(CpG 8954), ubeni nmex and the |ike. Pyri m di ne anal ogs incl ude
cyt ar abi r@tag@d&h@u@ thajr dgft WE@{ de C), cytosine arabinoside, doxifluridine,

A 1 P AR bR oo REHBI Sy AP

troxap t afl th@3andd 6t diffigeht aK@nother specifftEdpa& Iﬁﬂﬁgﬂgﬁsahl@%dﬁﬁﬁeﬂ—ANV' SO
(thioguanine) and PURI - NETHOLO (nercaptopurine). Antinitotic agents include

bat abul i n, epdidmpoongs & thlx@scbs@’p mmwm(n(asymmmcally substituted carbon

PO oSN b RO R BB DA S LSO I abent | one

pat upi | oneyp  XARAA1976) a5 15211 o gﬁﬂuﬂ&il‘r‘ﬁﬂl é&%{’%mﬁﬁ%&%got hi | one)

and the |i Ubi quitin | se 1 nhi orS|ncue|\/D|\/I2|nh|b|tors
such as ruorhs with efNEDBER UMk d DR taod S csm[iguramnwhmmlamdhmdwtdmk eAtomSonpou nds
of this dﬂ scl osure %:an al so be used as radiosensit hzer t hat enhance
aving excess of one configuration over the other are assigned the configuration in

excess, preferably an excess of about 85%-90%, more preferably an excess of about

95%-99%, and still more preferably an excess greater than about 99%. Accordingly,

this disclosure is meant to embrace racemic mixtures and relative and absolute

diastercoisomers of the compounds thereof.

25 Compounds of this disclosure may also contain carbon-carbon double bonds or

carbon-nitrogen double bonds in the Z or E configuration, in which the term “Z”

represents the larger two substituents on the same side of a carbon-carbon or

carbon-nitrogen double bond and the term “E” represents the larger two substituents on

opposite sides of a carbon-carbon or carbon-nitrogen double bond. The compounds of

is disclosure may also exist as a mixture of “Z” and “E” isomers.
30 this discl y al t t f<“Z” and “E”
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the efficacy of radiotherapy. Exanples of radiotherapy include external
beam r adi ot herapy, tel etherapy, brachytherapy and seal ed, unseal ed source

r adi ot hermpyoangsdsie | i ke. Additionally, conmpounds havi mgTRSRMMWI088549 1) may
be conbined with other 10 chenot herapeutic agents such as ABRAXANETM

(ABI -007), ABT-100 (farnesyl transferase inhibitor), ADVEXI NO (Ad5CW- p53
vacci ne), ALT@gohouads WMEMAGERBOs e Mg silsataxid) as tAMBIk SNy {ifbliym| : pol y Cl2U, a
synthetic RNA), APTOSYNO (exisulind), AREDH AO (pam dronic acid), arglabin,
L- aspar agiixages thereaihshergina pratonst hyammuntd shifts fomeengragyt i anothedi ene), AVAGEO

t t AVE- 15 8062 i ivati it b),
Caanocsi rEpRrIE AT Taidt? DRbRETRRHERL Mhld BF e R Bt Bhe) " cpavaco
(cancer Viag6ioNBikro-4eElifidCnbmelenml etelike) , CEPLENEO (hi st ami ne

di hydrochl ori de), CERVARI XO ( human papi | | omavi rus vaccine), CHOP(r) (C

CYTOXANO ( cycl@hpssipisalmveie) fornla ADRIaamgNINE (i, O3 oo} mebitics mpy 0:

Vi ncri stine NO); P: predni sone), 20 CYPATTm (cyproterone acetate),
conbr eat dV R RS (Ao RBHORAE Jyaics SHPPARsaP BEHE TN BOMG: ns. of

di pht heri i VA 1 i i rowt h
facr:)t or) o@mwégn M&%ﬁg%l%@??nce?sﬁ%ﬁ% ﬁgals%ﬂhte E%ﬂé@dggﬁ}% %gzﬁi%ggmdagti nonyci n,
5, 6- di me€(©)Okbhottherihé: viva cbidmgaeic dis¢ fDMsAA justamgishictr giaihacokMeZONT M

(squal ami ne | actate), DI MERI ClI NEQ (T4 | i pospne | otjon), discodernolide,
DX- 8951f Hf@&ﬁ‘étl@&}ﬁhez@mp@g %&Ségi}lb@&z %rdwﬁwpﬁ@m%e PEBIonAR fisne B),

GARD L 3V} 1. -Dapj: VL L ; 16, 18)
reconbi n a%gélig%éqmﬁgkrsatg&wm&#h%g%gy%ﬁ)%é%ng {'osi de conj ugat e
vacci ne), GVAXR-tabslnsd dficompaineie haviag €iri@)a (I gredused bpievitrbostneried i n,
hydr oxycar bam de, ibandronic acid, TGW101, |L-13- PE38, |L-13-PE38QR
(ci nt r edeREtADDIEPIRKSEEK)May alsollgvp yiliydabieasing diseasgs #50@Ted witbr f er on- a,
interferon-y, JUNOVANTmM or VERPACTTm (m fanurtide), lo arni b, 5, 10-

met hyl eneqX@%/qsaﬂ% YrAPSPIORE FrhoRp i @ﬁ@ﬁ%{cfe %W&%‘%&d’ﬁ@?ﬁnﬂ%ilf% - 62 -
NEOVASTAT E-9 NEUTREXI NO (trinetrexate glucuronate), N PENTO

(pent ostﬁ%ﬁiﬁor%&\mg 8‘(a ri bonucl ease enzyme) ; O\ICQDHAGEO (mel anona
vaccire treat edHain prededY A dunds FhRGRAYIR) met SRR WEbE mulvd Rcan)

Osl DEMO (anti body-based cel | drug), OVAREXO MAb (nurine nonocl onal

ant i body)forrs cpapoundshketing fanDlaNEXmay @bglhycontdity &y diehtng disaesasgi nseng

i Si 20( S t i ol PPD). and. 20( 9). t trjol PPT)),
ot umuratc ASEVACEUR OF Ry B8 TGN HOLAPETID ARECREYEh Bbbhs par gase, | PEC
I nterf [ . iLoe, bi tat, REMOVABO
(cat unmcauiey: PEEVE BRF a8 s BREPPEBIRIER: ReR1s (ef aproxiral ). SOMATULINECD
LA (1 anreoti dgjom %Nﬁﬁ%@oﬁ@&lé@?}rﬁ%\émt,a% Iﬁ%%'d%lﬁ@ﬂdlt@?oa@i)@aﬁ&fiﬁ)%{%gy Ces

st aurospores), tal abostat (PT 10 exar ot ene) , REXI NO
( DHA- Hac| dattasetwitteridas CSTD f(compbosts drvide forfiuk2@B are frepartd dvemg,theiEMODARO

(tenozol om de), tesmlifene, thalidom de, THERATOPEO (STn-KLH), thymtaq

( 2- ani no-1801AUQH cmfaﬁ%meg HettHpifigatiogy &053 adﬁlttgnrsgﬁ\w@ Eh%y ﬁenlwg it the

di hydr oc i | Qr - - : rLers: iyl ng t he
gene for h{ie%&nfgﬁ%ﬁggé%‘@@@%&&&ﬁ@f@&%ﬁ%ﬁ&%&@&% 1(1 g@@%ﬁtﬂggn) ,
tretinoi mceRe hdipAe, aldigdte dichibonate, JiRhiSRNEMQE, desdaictbdnzemsildahte VI RULI ZI NO,
ukrain (derivative of alkaloids fromthe greater celandine plant), vitaxin

(anti - al phawde)abisefats Hotyyate, cxoppRCanmboBsRENRE, daernatd, mﬁ%atem NLAYTM

t t XYOTAXT. | i t.axel . Y L] SO (trabectedin),
o 5570 iDRhtesd R P RS B Rt R o RO vy sor ubi ci n
and the lfjdeochloride, %Mﬂ@ﬂ@dﬂﬁﬁéﬂ@fléa%tcﬂﬁ(ﬁlafee&@fa%e‘?%aie@te;hang, H C

Ni mrer, P.", Rosenberg, S. , Ng ., and joseph, M (2002). Devei opnent
of a H ghmJiyoetupfonatsncshassdfonete Ruiphthy kacsubfinnate sdsptihate, @albte (L) .

Anal ytical Biochemstry 3 70-75. 25Binding affinity of conmpounds having
ormil a (TorPioPBUDI FoERbls: FOPETH G AREH S TSRS P DITTER of ¢ he
activity tﬁfoc#wﬂfa% Rgcﬂfo%daetic_[?rif‘ﬂﬁ)tr@arcgﬁd?‘ﬁaﬂaﬂ@lu@ﬁé@ﬁ'l‘f&ﬁt@sfnﬁ'u‘ﬂﬁécﬁ e &@gPOUNdS
having formula (i) to Bcl-XL protein, representative exarrplnes were diluted
in DNBO taf thocongpoundd haoing foehvie dh) dOtheditb borcmbrapdd ndisalikdbduteco each wel |

of a 96-well mcrotiter plate. A mxture conpprising 125 uL per we|l of

assay bufBasic qddeiomyplbrRfsemppends are those derived from the reaction of the compounds
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30 buffer (pH 7.4), 1 mM EDTA, 50 nM NaCl, 0.05% PF-68), 6 nM of Bcl- XL
protein WD 2011/ 068863PCT/ US2010/ 058549 (prepared as described in Science
1997, 275w0288/@8%3, 1 nM fl uorescein-I| abel ed BAD pept i eeT(yse@passsdo

i n-house) and the DMSO sol ution of the conmpound was shaken for 2 m nutes
and placed in a LJL Analyst (LJL Bio Systems, CA). A negative control
(DVSO,  15hanMgBbEnydeal) wigh thadsaybobut f @Fhonakchyairgodd ér phesphartof@btidddVsO, 1 nM
BAD peptide, 6 nM5 &l -XL, assay buffer) were used to determ ne the range
of the as¥alyas Hbjuar isodivmepotosashsalsiypethdanagnesmt enper at ure using a

Per cent age of B i MREIR BN L AheR: H5m o R0 8aRe N - negat i ve
control)/ dpaﬂﬁﬁhikalk%%lym%&i?im%, tp?reﬁﬂe&l@gﬁ\ﬁﬁmhﬁbuj_a?@[—ﬁtrlperﬁtd’lﬂhmg affinity

of conpounds having formula (11 0 Bcl-2 protein i's indicia of their

10i nhi%i tintasterhaltyh ertraweriouslyysubeutettosslpy, otcélly, topisaldis transdermaltyne bi ndi ng
affinity of.c ounds having formul a. (11). to Bcl-2, .representative exanpl es
Nere di | ST SR EUR BN B PO BHEHBLRSTOTH I BN 200 ph and added to
each el | pigdonn O HEbddy Th AL IrbiexaRbRL fro AGRNIHLE nEQRPST RrRErdiAd & per
wel | of apssay buf fer (50 mM phosphate’ buffer (pH 7.4), 1 nM EDTA, 50 niv
NaCl, 0. &itPF-68), 10 nM of Bcl-2 protein (prepared according 15to the

procedure descri bed in PNAS 2001, 98, 3012 - 17), 1 n
f | uor escei n- | abErapgutgaly géfﬁwaém@]éméﬁﬁ% @%nmvnaga@ag fo&ﬂ’&Mt(Hé desopdodol ut i on

f th : ' i aced i LJL
anal y 3" CRGPRAN et NG T ARR RO Blrclr TR e PBER o et at ur e
usi ng a cfmé bfudenisisfritien] RuEeIMdhadifration cuaion @f trd@mentIpotendys &itosf 530 nm) .

The results are al so shown in TABLE 1. 20These data denonstrate the utility
of conpoudiersansavndghetberraiingt gnother duighs etegraingséerechdllcrmayint ofrs  of
anti-apopotic Bel- XL protein and. anti-apopotic Bcl-2. 1t s, expected that,
becauss. ComsOURGLRHE BRELE AR i Mk SRR PR TG fimblert ERaThor ey o
Bcl- XL anghtiBehn 2 1sin?téfabs¥\9ﬁihféﬁ\ﬁﬁe°cpdd§@s\’1§ fighd dbohi0. 8% t0 dehtbldOQﬁ?kQBody
anti-apopotic am |y protein nenbers having close structural "honol ogy

t o Bel5 Xlweipldt. Berigl@desachmpssitiahsfcontaimxbarp hmourtmdi a epolpottion décl - w pr ot ei n.

Accordingly, conpounds. having forrmula (11) are expected to have utility in
t r eat ment>Y muﬁlpi%é]%% Sfduri ng whi ch anti-apopotic Bcl-XL protein,

anti - apopoti c d?&ﬂp' | L ddniRGler i IRk 4@ conbi nati on
t hereof, are expreognslgsr. Dgrggﬁ%ﬂn tfrg%pgéf &C%Fﬁuefézg{r‘plE ?L:a\kélacoy% |an Human Tunor
Cel | Li necxcipient. Exd\&batklind6ide AouCare dalimssdisn, ehdApjuldtonyand sdditivessett asl ung

carcinoma cells were plated 50, 003_ cells per well in 96-well tissue culture
pl at es i rRbsOpHEmRCCHlSTalers aptoxigmts, Bindesssbuftery GratieaLrriticaloriag ppisrent ed wit h

o AT A PORDe IR s R Ml oy, 2o

and tTreate €fia Ion of of 5interest

from 10 |Hundcan®, RBAcdndsyperifands, peRgeniveatprepallnms rélesirgthoeits huplliziat e at
east 3 agents, sweeteners, solubilizers, wetting agents, mixtures thereof and the like.
Excipients for preparation of compositions comprising a compound having
formula (I) to be administered orally include, but are not limited to, agar, alginic acid,
25 aluminum hydroxide, benzyl alcohol, benzyl benzoate, 1,3-butylene glycol, carbomers,
castor oil, cellulose, cellulose acetate, cocoa butter, corn starch, corn oil, cottonseed oil,
cross-povidone, diglycerides, ethanol, ethyl cellulose, ethyl laureate, ethyl oleate, fatty
acid esters, gelatin, germ oil, glucose, glycerol, groundnut oil, hydroxypropylmethyl
celluose, isopropanol, isotonic saline, lactose, magnesium hydroxide, magnesium
30  stearate, malt, mannitol, monoglycerides, olive oil, peanut oil, potassium phosphate salts,

potato starch, povidone, propylene glycol, Ringer's solution, safflower oil, sesame oil,
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separate tinmes. The nunber of viable cells follow ng 48 hours of conpound
treatnent was determ ned using the Cell Titer 96(r) AQueous non-radi oactive
cell prolwbenaticsss3MI'S assay accordi ng to manufact urer' Crasenm®ssias i ons
(Promega Corp., Madison, W). The results are also shown in TABLE 1. 10
Phar macoki neti ¢ Eval uati on of Sel ected Conpounds in Rat The

phar macokdodin earbefyaethyt cafulazospoundshogphatdatts, dbgiamdsury Esuag, sefien m ned
following a single 2 ng/kg intravenous or 5 ng/ kg oral dose in nale

Spr ague- DaWiE]: saebaay ed, stears acids3tqsad ypaats) suciie sedhgiotinddciegecasthepar ed as

2 ng/ mL sQl uti ien 10% O.1.n PEG 400. f or mul at kon, for, both.oral and

i nt ravenotgggggﬁq?ﬁﬁ%quf@gﬁi%ﬁ%e@g% “ﬁ rﬁalpﬁtlﬁf %%h%ﬁ@ th%élée‘% Clpé%’ﬁ? ni st ered
as a sl owopplepsrafi@Petombogtifistish@eiking A coRBolitdchahflg f¥@hia af) 3 beat under

| i ght ether anesthetic. The oral dose was adm nistered by gavage. Seri al

bl ood 5s amsinesistsradepbthamiiealy droatyaneladd, butgireneflinstadio r lad-bptylene glycal, (1 'V
only), 0.25, 0.5, 1,.1.5 2, .3 , 8, and 24 haurs. after dosing. The
hepari ni z@atogawggowmiorisﬂ%%sﬁfdvﬁnﬁaﬁxaﬂﬂﬁaerﬁwgé@ﬁlt% g5 9ke bath. Plasma
was separ : E hon : (o ysis. The
results a?gﬁgng%Olg%g&EM’ﬁg#A Llé&ll?l%%lﬁbaﬁlﬁgylfg%%lggbr%gy ﬁ{fy I%Iﬁtggyra gis’t wer e
separ at edscfanonoit, lwertqp) msumcuthemregfl prdahelike. Hxeqiigitt fot pmparatidhofacet onitrile. A
pl asma (100-200 tL, sanple or spi ed,stfand rgﬁl al i quot .was  combi nﬁd with
50i at of SOFPEPIHENS CHMPEEHEAR coTPPWRG Iving formulp SR bssamystesd papetically i n
acetopy tri - toniyg L ' - \wel I - deep wel |

pl at em Thlg&1§%%$ g{sjar\%él{r;qeh@geﬁttgkdé%&r?%{r?org@dg%%goﬁ S ekhoaﬁﬁoﬁﬁ?g%&@g%t rifugation
(3500 r prehgredfundithilliles ,Exéfpientd for prepautieNet @ehpdBiiess confphiginguRempat@nt was
transferred to a clean 96- well plate. The sanples were evaporated to near
dryness divigNpenda JhyThre adasvstered pareripmaly inghydenbut eesgion ligvted 1, dW- heat
(-370) . The. s |l es were reconstitute ortexing 30with . 0.2.mM 5% DVSO in
oot oni ¢ raait 5830 Sy Pifoar Bt KRR e P UhhgRRiR Loy oacet o
aci d (20:1@0sohys, ¥RIHIR), oWeSoingheafit b, Fiash s Welution, fsffloQesi] RYsadfe auddi ti onal -
65 - 30 second vortexing. The plates were centrifuged (3500 rpm x 15

m nut Es, so@heaproilol).§.1 aeio@niEioiBInadkdbydd slut®anpites muetnees dreatof 2edithe

simul tanequsly with i ked pl as standards. All sanples fromeach study
vere anal Yo xa@icadPhrCRTRRT COmPOHKORRPNENE 8 FREPEENIYIREs of i nt er est
and the i t : : = O, racted
cont anm naroa ) B BRURLHLORH SeRART: Spetuly AR Bl RL REF ARG GRuoeal

acet oni t rbutter, polytfytent lyuolr wacehixtirachetcofolnd e lkease (50: 50, by vol une) at

aflowrate of_ Q.7 m/mn. Analysis was perfornmed on_a Scjiex APl 300TM
Bi onol ecul ar NE¥SdisHAWS R0 cpammsecaipaen fepsincniemethadeplte@lng peak ar eas

of t tig C | I 0 ing the
Sei exhechtBsTRPERERG B B0 Rl P DR R P EY A SR 2P
ratio (pafagddr, @dayatibmicempating b@naatahngaherétba thrhiatdcdBleflt@asmmanandar ds

using | east squares |linear regression of the ratio versus the theoretical
concent r aafiagharveutinet ¢asaposiion sogensinak cympewnddeviog &ermubre(lpange of t he

standar d Gutu (O GRLALL an £SEHLAoHNS 1n 8nO Ml 1R SR TRl
and / or ionizing radiation.

25 The combination therapeutic methods include administering compositions of a
compound having formula (I) and one or more than one additional therapeutic agents or
lonizing radiation to a patient using any desired dosing and/or scheduling regimen.

Compounds having formula (II) are expected to be useful when used with
alkylating agents, angiogenesis inhibitors, antibodies, antimetabolites, antimitotics,

30  antiproliferatives, antivirals, aurora kinase inhibitors, other apoptosis promoters (for

example, Bel-xL, Bel-w and Bfl-1) inhibitors, activators of death receptor pathway, Ber-
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15 plasma concentration data for each aninmal were submtted to

mul ti-exponential curve fitting using WnNonlin. The area under the plasna
concent r avoantitdcgss3curve fromO to t hours (tinme of thercaats2emasssaabl e

pl asma concentration) after dosing (AUCO4) was cal cul ated using the |inear
trapezoidal rule for the plasma concentration-tine profiles. The residual
area ext rAapdi@dse thhilgtord) BiTi (B’irSﬂeifﬁmdﬂGZilga%er) fgibbdivglantivaiswied pl asma
20concentration (Ct) divided by the term nal elimnation rate constant
(13), wascoatga@gs.tiplpgiceesponse nindifinis yelHedapetdent kiness infhbiéers,iogl cede ve (AUCD) .

The results..are al shown 4 n, TABL ~. K val.ues shown i he tabl es bel ow

were dot o RS GRRyTORAG-L Rutab B ool She AR Bk B et + cal

Expr essi o 50) rERpor inhiii@rCormeh ifickorentBhinds, MdatGho kvl op Ligands To A
Protein | ecul e.  FEBS Lett. 1995; 360:111-4)). 25 TABLE 1 Target Binding

Af £ i ni’t y NehibitaiashiRheg dracaila st A G ohibets! kiraonaldkarapibse inpmasetegicals,
e T oSl o bind P9 it SRR 0. o
241 144 OnQBfdrs! MMRiBhibLda, Jak2 inhibitors, mammalian target of rapamycin inhibitors,
microRNA’s, mitogen-activated extracellular signal-regulated kinase inhibitors,
multivalent binding proteins, non-steroidal anti-inflammatory drugs (NSAIDs), poly
10 ADP (adenosine diphosphate)-ribose polymerase (PARP) inhibitors, platinum
chemotherapeutics, polo-like kinase (Plk) inhibitors, phosphoinositide-3 kinase (PI3K)
inhibitors, protcosome inhibitors, purine analogs, pyrimidine analogs, receptor tyrosine
kinase inhibitors, ctinoids/deltoids plant alkaloids, small inhibitory ribonucleic acids
(siRNAs), topoisomerase inhibitors, ubiquitin ligase inhibitors, and the like, and in
15 combination with one or more of these agents.

BiTE antibodies are bi-specific antibodies that direct T-cells to attack cancer
cells by simultaneously binding the two cells. The T-cell then attacks the target cancer
cell. Examples of BiTE antibodies include adecatumumab (Micromet MT201),
blinatumomab (Micromet MT103) and the like. Without being limited by theory, one of

20  the mechanisms by which T-cells elicit apoptosis of the target cancer cell is by exocytosis
of cytolytic granule components, which include perforin and granzyme B. In this regard,
Bcl-2 has been shown to attenuate the induction of apoptosis by both perforin and
granzyme B. These data suggest that inhibition of Bel-2 could enhance the cytotoxic
effects elicited by T-cells when targeted to cancer cells (V.R. Sutton, D.L. Vaux and J.A.

25 Trapani (1997) J. of Immunology. 158 (12): 5783).

SiRNAs are molecules having endogenous RNA bases or chemically modified
nucleotides. The modifications do not abolish cellular activity, but rather impart
increased stability and/or increased cellular potency. Examples of chemical
modifications include phosphorothioate groups, 2'-deoxynucleotide, 2'-OCH3-containing

30 ribonucleotides, 2'-F-ribonucleotides, 2'-methoxyethyl ribonucleotides, combinations
thereof and the like. The siRNA can have varying lengths (e.g., 10-200 bps) and
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structures (e.g., hairpins, single/double strands, bulges, nicks/gaps, mismatches) and are
processed in cells to provide active gene silencing. A double-stranded siRNA (dsRNA)
can have the same number of nucleotides on each strand (blunt ends) or asymmetric ends
(overhangs). The overhang of 1-2 nucleotides can be present on the sense and/or the
antisense strand, as well as present on the 5'- and/ or the 3'-ends of a given strand. For
example, siIRNAs targeting Mcl-1 have been shown to enhance the activity of ABT-263,
(i.e., N-(4-(4-((2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohex-1-en-1-yl)methyl)piperazin-
1-yD)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)methyl)propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesulfonamide) or ABT-737 (i.e., N-(4-(4-((4'-
chloro(1,1'-biphenyl)-2-ylymethyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(dimethylamino)-
1-((phenylsulfanyl)methyl)propyl)amino)-3-nitrobenzenesulfonamide) in multiple tumor
cell lines (Tse et. al (2008) Cancer Research. 68(9): 3421 and references therein).

Multivalent binding proteins are binding proteins comprising two or more antigen
binding sites. Multivalent binding proteins are engineered to have the three or more
antigen binding sites and are generally not naturally occurring antibodies. The term
“multispecific binding protein” means a binding protein capable of binding two or more
related or unrelated targets. Dual variable domain (DVD) binding proteins are tetravalent
or multivalent binding proteins binding proteins comprising two or more antigen binding
sites. Such DVDs may be monospecific (i.¢., capable of binding one antigen) or
multispecific (i.e., capable of binding two or more antigens). DVD binding proteins
comprising two heavy chain DVD polypeptides and two light chain DVD polypeptides
are referred to as DVD Ig's. Each half of a DVD Ig comprises a heavy chain DVD
polypeptide, a light chain DVD polypeptide, and two antigen binding sites. Each binding
site comprises a heavy chain variable domain and a light chain variable domain with a
total of 6 CDRs involved in antigen binding per antigen binding site.

Alkylating agents include altretamine, AMD-473, AP-5280, apaziquone,
bendamustine, brostallicin, busulfan, carboquone, carmustine (BCNU), chlorambucil,
CLORETAZINE® (laromustine, VNP 40101M), cyclophosphamide, decarbazine,
estramustine, fotemustine, glufosfamide, ifosfamide, KW-2170, lomustine (CCNU),

mafosfamide, melphalan, mitobronitol, mitolactol, nimustine, nitrogen mustard N-oxide,
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ranimustine, temozolomide, thiotepa, TREANDA® (bendamustine), treosulfan,
rofosfamide and the like.

Angiogenesis inhibitors include endothelial-specific receptor tyrosine kinase (Tie-
2) inhibitors, epidermal growth factor receptor (EGFR) inhibitors, insulin growth factor-2

5 receptor (IGFR-2) inhibitors, matrix metalloproteinase-2 (MMP-2) inhibitors, matrix
metalloproteinase-9 (MMP-9) inhibitors, platelet-derived growth factor receptor
(PDGFR) inhibitors, thrombospondin analogs, vascular endothelial growth factor
receptor tyrosine kinase (VEGFR) inhibitors and the like.

Antimetabolites include ALIMTA® (pemetrexed disodium, LY231514, MTA), 5-

10 azacitidine, XELODA® (capecitabine), carmofur, LEUSTAT® (cladribine), clofarabine,
cytarabine, cytarabine ocfosfate, cytosine arabinoside, decitabine, deferoxamine,
doxifluridine, eflornithine, EICAR (5-cthynyl-1- -D-ribofuranosylimidazole-4-
carboxamide), enocitabine, cthnylcytidine, fludarabine, 5-fluorouracil alone or in
combination with leucovorin, GEMZAR® (gemcitabine), hydroxyurea,

15 ALKERAN®(melphalan), mercaptopurine, 6-mercaptopurine riboside, methotrexate,
mycophenolic acid, nelarabine, nolatrexed, ocfosfate, pelitrexol, pentostatin, raltitrexed,
Ribavirin, triapine, trimetrexate, S-1, tiazofurin, tegafur, TS-1, vidarabine, UFT and the
like.

Antivirals include ritonavir, hydroxychloroquine and the like.

20 Ber-Abl kinase inhibitors include DASATINIB® (BMS-354825), GLEEVEC®
(imatinib) and the like.

CDK inhibitors include AZD-5438, BMI-1040, BMS-032, BMS-387, CVT-2584,
flavopyridol, GPC-286199, MCS-5A, PD0332991, PHA-690509, seliciclib (CYC-202,
R-roscovitine), ZK-304709 and the like.

25 COX-2 inhibitors include ABT-963, ARCOXIA® (etoricoxib), BEXTRA®
(valdecoxib), BMS347070, CELEBREX® (celecoxib), COX-189 (lumiracoxib), CT-3,
DERAMAXX® (deracoxib), JTE-522, 4-methyl-2-(3.4-dimethylphenyl)-1-(4-
sulfamoylphenyl-1H-pyrrole), MK-663 (ctoricoxib), NS-398, parecoxib, RS-57067, SC-
58125, SD-8381, SVT-2016, S-2474, T-614, VIOXX® (rofecoxib) and the like.

30 EGEFR inhibitors include ABX-EGF, anti-EGFR immunoliposomes, EGF-vaccine,
EMD-7200, ERBITUX® (cetuximab), HR3, IgA antibodies, IRESSA® (gefitinib),
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TARCEVAW® (erlotinib or OSI-774), TP-38, EGFR fusion protein, TYKERB®
(lapatinib) and the like.

ErbB2 receptor inhibitors include CP-724-714, CI-1033 (canertinib),
HERCEPTIN® (trastuzumab), TYKERB® (lapatinib), OMNITARG® (2C4,
petuzumab), TAK-165, GW-572016 (ionafarnib), GW-282974, EKB-569, P1-166,
dHER2 (HER2 vaccine), APC-8024 (HER-2 vaccine), anti-HER/2neu bispecific
antibody, B7.her21gG3, AS HER?2 trifunctional bispecific antibodies, mAB AR-209,
mAB 2B-1 and the like.

Histone deacetylase inhibitors include depsipeptide, LAQ-824, MS-275, trapoxin,
suberoylanilide hydroxamic acid (SAHA), TSA, valproic acid and the like.

HSP-90 inhibitors include 17-AAG-nab, 17-AAG, CNF-101, CNF-1010, CNF-
2024, 17-DMAG, geldanamycin, IPI-504, KOS-953, MYCOGRAB® (human
recombinant antibody to HSP-90), NCS-683664, PU24FCl, PU-3, radicicol, SNX-2112,
STA-9090 VER49009 and the like.

Inhibitors of inhibitors of apoptosis proteins include HGS1029, GDC-0145, GDC-
0152, LCL-161, LBW-242 and the like.

Antibody drug conjugates include anti-CD22-MC-MMAF, anti-CD22-MC-
MMAE, anti-CD22-MCC-DM1, CR-011-veMMAE, PSMA-ADC, MEDI-547, SGN-
19Am SGN-35, SGN-75 and the like.

Activators of death receptor pathway include TRAIL, antibodies or other agents that
target TRAIL or death receptors (e.g., DR4 and DR5) such as Apomab, conatumumab,
ETR2-ST01, GDC0145, (lexatumumab), HGS-1029, LBY-135, PRO-1762 and
trastuzumab.

Kinesin inhibitors include Eg5 inhibitors such as AZD4877, ARRY-520; CENPE
inhibitors such as GSK923295A and the like.

JAK-2 inhibitors include CEP-701 (lesaurtinib), XL019 and INCB018424 and the
like.

MEK inhibitors include ARRY-142886, ARRY-438162 PD-325901, PD-98059
and the like.

- 58 -

105



112 0.0242 | uMs. 30 )1114 260 0.0298 LiM1.74 4M 58 0.0317 ktlVvl 3.39 1.1114
107 0.0130 juM 5.10 392 0.0187 p,M1.38 73.9 0.0378 iuM3.01 1.1114 79.8
0. 0200 i iwbbiiloe88631 LLM 554 PCT/US2010/058549

mTOR inhibitors include AP-23573, CCI-779, everolimus, RAD-001, rapamycin,
temsirolimus, ATP-competitive TORC1/TORC2 inhibitors, including PI-103, PP242,
PP30, Torin 1 and the like.

Non-steroidal anti-inflammatory drugs include AMIGESIC® (salsalate),

5 DOLOBID® (diflunisal), MOTRIN® (ibuprofen), ORUDIS® (ketoprofen), RELAFEN®
(nabumetone), FELDENE® (piroxicam), ibuprofen cream, ALEVE® (naproxen) and
NAPROSYN® (naproxen), VOLTAREN® (diclofenac), INDOCIN® (indomethacin),
CLINORIL® (sulindac), TOLECTIN® (tolmetin), LODINE® (etodolac), TORADOL®
(ketorolac), DAYPRO® (oxaprozin) and the like.

10 PDGFR inhibitors include C-451, CP-673, CP-868596 and the like.

Platinum chemotherapeutics include cisplatin, ELOXATIN® (oxaliplatin)
eptaplatin, lobaplatin, nedaplatin, PARAPLATIN® (carboplatin), satraplatin, picoplatin
and the like.

Polo-like kinase inhibitors include BI-2536 and the like.

15 Phosphoinositide-3 kinase (PI3K) inhibitors include wortmannin, LY294002, XL-
147, CAL-120, ONC-21, AEZS-127, ETP-45658, PX-866, GDC-0941, BGT226,
BEZ235, XL765 and the like.

Thrombospondin analogs include ABT-510, ABT-567, ABT-898, TSP-1 and the
like.

20 VEGEFR inhibitors include AVASTIN® (bevacizumab), ABT-869, AEE-788,
ANGIOZYME™ (a ribozyme that inhibits angiogenesis (Ribozyme Pharmaceuticals
(Boulder, CO.) and Chiron, (Emeryville, CA)) , axitinib (AG-13736), AZD-2171, CP-
547,632, IM-862, MACUGEN (pegaptamib), NEXAVAR® (sorafenib, BAY43-9006),
pazopanib (GW-786034), vatalanib (PTK-787, ZK-222584), SUTENT® (sunitinib, SU-

25 11248), VEGF trap, ZACTIMA™ (vandetanib, ZD-6474) and the like.

Antibiotics include intercalating antibiotics aclarubicin, actinomycin D,
amrubicin, annamycin, adriamycin, BLENOXANE® (bleomycin), daunorubicin,
CAELYX® or MYOCET® (liposomal doxorubicin), elsamitrucin, epirbucin, glarbuicin,
ZAVEDOS® (idarubicin), mitomycin C, nemorubicin, neocarzinostatin, peplomycin,

30  pirarubicin, rebeccamycin, stimalamer, streptozocin, VALSTAR® (valrubicin),
zinostatin and the like.
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Topoisomerase inhibitors include aclarubicin, 9-aminocamptothecin, amonafide,
amsacrine, becatecarin, belotecan, BN-80915, CAMPTOSAR® (irinotecan
hydrochloride), camptothecin, CARDIOXANE® (dexrazoxine), diflomotecan,
edotecarin, ELLENCE® or PHARMORUBICIN® (epirubicin), etoposide, exatecan, 10-
hydroxycamptothecin, gimatecan, lurtotecan, mitoxantrone, orathecin, pirarbucin,
pixantrone, rubitecan, sobuzoxane, SN-38, tafluposide, topotecan and the like.

Antibodies include AVASTIN® (bevacizumab), CD40-specific antibodies,
chTNT-1/B, denosumab, ERBITUX® (cetuximab), HUMAX-CD4® (zanolimumab),
IGF1R-specific antibodies, lintuzumab, PANOREX® (edrecolomab), RENCAREX®
(WX G250), RITUXAN® (rituximab), ticilimumab, trastuzimab, CD20 antibodies types
I'and II and the like.

Hormonal therapies include ARIMIDEX® (anastrozole), AROMASIN®
(exemestane), arzoxifene, CASODEX® (bicalutamide), CETROTIDE® (cetrorelix),
degarelix, deslorelin, DESOPAN® (trilostane), dexamethasone, DROGENIL®
(flutamide), EVISTA® (raloxifenc), AFEMA™ (fadrozole), FARESTON®
(toremifene), FASLODEX® (fulvestrant), FEMARA® (letrozole), formestane,
glucocorticoids, HECTOROL® (doxercalciferol), RENAGEL® (sevelamer carbonate),
lasofoxifene, leuprolide acetate, MEGACE® (megesterol), MIFEPREX® (mifepristone),
NILANDRON™ (nilutamide), NOLVADEX® (tamoxifen citrate), PLENAXIS™
(abarelix), prednisone, PROPECIA® (finasteride), rilostane, SUPREFACT® (buserelin),
TRELSTAR® (luteinizing hormone releasing hormone (LHRH)), VANTAS® (Histrelin
implant), VETORYL® (trilostane or modrastane), ZOLADEX® (fosrelin, goserelin) and
the like.

Deltoids and retinoids include seocalcitol (EB1089, CB1093), lexacalcitrol
(KH1060), fenretinide, PANRETIN® (aliretinoin), ATRAGEN® (liposomal tretinoin),
TARGRETIN® (bexarotene), LGD-1550 and the like.

PARP inhibitors include ABT-888, olaparib, KU-59436, AZD-2281, AG-014699,
BSI-201, BGP-15, INO-1001, ONO-2231 and the like.

Plant alkaloids include, but are not limited to, vincristine, vinblastine, vindesine,

vinorelbine and the like.
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teceleukin, THERACYS® (Bacillus Calmette-Guerin), ubenimex, VIRULIZIN®

15 (immunotherapeutic, Lorus Pharmaceuticals), Z-100 (Specific Substance of Maruyama
(SSM)), WF-10 (Tetrachlorodecaoxide (TCDO)), PROLEUKIN® (aldesleukin),
ZADAXIN® (thymalfasin), ZENAPAX® (daclizumab), ZEVALIN® (90Y -Ibritumomab
tiuxetan) and the like.

Biological response modifiers are agents that modify defense mechanisms of

20  living organisms or biological responses, such as survival, growth or differentiation of
tissue cells to direct them to have anti-tumor activity and include krestin, lentinan,
sizofiran, picibanil PF-3512676 (CpG-8954), ubenimex and the like.

Pyrimidine analogs include cytarabine (ara C or Arabinoside C), cytosine
arabinoside, doxifluridine, FLUDARA® (fludarabine), 5-FU (5-fluorouracil),

25 floxuridine, GEMZAR® (gemcitabine), TOMUDEX® (ratitrexed), TROXATYL™
(triacetyluridine troxacitabine) and the like.

Purine analogs include LANVIS® (thioguanine) and PURI-NETHOL®
(mercaptopurine).
Antimitotic agents include batabulin, epothilone D (KOS-862), N-(2-((4-
30 hydroxyphenyl)amino)pyridin-3-yl)-4-methoxybenzenesulfonamide, ixabepilone (BMS
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247550), paclitaxel, TAXOTERE® (docetaxel), PNU100940 (109881), patupilone, XRP-

9881 (larotaxel), vinflunine, ZK-EPO (synthetic epothilone) and the like.
Ubiquitin ligase inhibitors include MDM?2 inhibitors, such as nutlins, NEDD&
inhibitors such as MLN4924 and the like.

5 Compounds of this disclosure can also be used as radiosensitizers that enhance
the efficacy of radiotherapy. Examples of radiotherapy include external beam
radiotherapy, teletherapy, brachytherapy and sealed, unsealed source radiotherapy and
the like.

Additionally, compounds having Formula (IT) may be combined with other

10 chemotherapeutic agents such as ABRAXANE™ (ABI-007), ABT-100 (farnesyl
transferase inhibitor), ADVEXIN® (Ad5CMV-p53 vaccine), ALTOCOR® or
MEVACOR® (lovastatin), AMPLIGEN® (poly I:poly C12U, a synthetic RNA),
APTOSYN® (exisulind), AREDIA® (pamidronic acid), arglabin, L-asparaginase,
atamestane (1-methyl-3,17-dione-androsta-1,4-diene), AVAGE® (tazarotene), AVE-

15 8062 (combreastatin derivative) BEC2 (mitumomab), cachectin or cachexin (tumor
necrosis factor), canvaxin (vaccine), CEAVAC® (cancer vaccine), CELEUK®
(celmoleukin), CEPLENE® (histamine dihydrochloride), CERVARIX® (human
papillomavirus vaccine), CHOP® (C: CYTOXAN® (cyclophosphamide); H:
ADRIAMY CIN® (hydroxydoxorubicin); O: Vincristine (ONCOVIN®); P: prednisone),

20 CYPAT™ (cyproterone acetate), combrestatin A4P, DAB(389)EGF (catalytic and
translocation domains of diphtheria toxin fused via a His-Ala linker to human epidermal
growth factor) or TransMID-107R™ (diphtheria toxins), dacarbazine, dactinomycin, 5,6-
dimethylxanthenone-4-acetic acid (DMXAA), eniluracil, EVIZON™ (squalamine
lactate), DIMERICINE® (T4N5 liposome lotion), discodermolide, DX-8951f (exatecan

25 mesylate), enzastaurin, EPO906 (epithilone B), GARDASIL® (quadrivalent human
papillomavirus (Types 6, 11, 16, 18) recombinant vaccine), GASTRIMMUNE®),
GENASENSE®, GMK (ganglioside conjugate vaccine), GVAX® (prostate cancer
vaccine), halofuginone, histerelin, hydroxycarbamide, ibandronic acid, IGN-101, IL-13-
PE38, IL-13-PE38QQR (cintredekin besudotox), IL-13-pseudomonas exotoxin,

30  interferon-a, interferon-y, JUNOVAN™ or MEPACT™ (mifamurtide), lonafarnib, 5,10-
methylenetetrahydrofolate, miltefosine (hexadecylphosphocholine),

-62 -



concentration curve (rat) PK/PD ratio EXAMPLE W W2 WB H146, EC50, (pm
ClIMX (ium) AUC, (111\4) AUC/ EC50 38 SO2CF3 N(CH3)2 H 0.039 0.072

10

15

20

25

30

WO 2011/068863 PCT/US2010/058549

NEOVASTAT®(AE-941), NEUTREXIN® (trimetrexate glucuronate), NIPENT®
(pentostatin), ONCONASE® (a ribonuclease enzyme), ONCOPHAGE® (melanoma
vaccine treatment), ONCOVAX® (IL-2 Vaccine), ORATHECIN™ (rubitecan),
OSIDEM® (antibody-based cell drug), OVAREX® MAb (murine monoclonal antibody),
paclitaxel, PANDIMEX™ (aglycone saponins from ginseng comprising
20(S)protopanaxadiol (aPPD) and 20(S)protopanaxatriol (aPPT)), panitumumab,
PANVAC®-VF (investigational cancer vaccine), pegaspargase, PEG Interferon A,
phenoxodiol, procarbazine, rebimastat, REMOVAB® (catumaxomab), REVLIMID®
(lenalidomide), RSR13 (efaproxiral), SOMATULINE® LA (lanreotide), SORIATANE®
(acitretin), staurosporine (Streptomyces staurospores), talabostat (PT100),
TARGRETIN® (bexarotene), TAXOPREXIN® (DHA-paclitaxel), TELCYTA®
(canfosfamide, TLK286), temilifene, TEMODAR® (temozolomide), tesmilifene,
thalidomide, THERATOPE® (STn-KLH), thymitaq (2-amino-3,4-dihydro-6-methyl-4-
0x0-5-(4-pyridylthio)quinazoline dihydrochloride), TNFERADE™ (adenovector: DNA
carrier containing the gene for tumor necrosis factor-c), TRACLEER® or ZAVESCA®
(bosentan), tretinoin (Retin-A), tetrandrine, TRISENOX® (arsenic trioxide),
VIRULIZIN®, ukrain (derivative of alkaloids from the greater celandine plant), vitaxin
(anti-alphavbeta3 antibody), XCYTRIN® (motexafin gadolinium), XINLAY™
(atrasentan), XYOTAX™ (paclitaxel poliglumex), YONDELIS® (trabectedin), ZD-
6126, ZINECARD® (dexrazoxanc), ZOMETA® (zolendronic acid), zorubicin and the
like.

BAX and BAD peptides are reported in Zhang, H. C., Nimmer, P., Rosenberg, S.
H., Ng, S. C., and Joseph, M. (2002). Development of a High-Throughput Fluorescence
Polarization Assay for Bcl-x(L). Analytical Biochemistry 307, 70-75.

Binding affinity of compounds having formula (II) to Bcl-Xg, protein is indicia of
their inhibition of the activity of this protein. To determine the binding affinity of

compounds having formula (II) to Bel-X; protein, representative examples were diluted in

DMSO to concentrations between 100 uM and 1 pM and added to each well of a 96-well
microtiter plate. A mixture comprising 125 uL per well of assay buffer (20 mM phosphate
buffer (pH 7.4), 1 mM EDTA, 50 mM NaCl, 0.05% PF-68), 6 nM of Bcl-X}, protein
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(prepared as described in Science 1997, 275, 983-986), 1 nM fluorescein-labeled BAD
peptide (prepared in-house) and the DMSO solution of the compound was shaken for 2
minutes and placed in a LJL Analyst (LJL Bio Systems, CA). A negative control (DMSO,
15 nM BAD peptide, assay buffer) and a positive control (DMSO, 1 nM BAD peptide, 6 nM
5  Bel-X, assay buffer) were used to determine the range of the assay. Polarization was
measured at room temperature using a continuous Fluorescein lamp (excitation 485 nm,
emission 530 nm). Percentage of inhibition was determined by (1-((mP value of well-
negative control)/range)) * 100%. The results are shown in TABLE 1.
Binding affinity of compounds having formula (II) to Bcl-2 protein is indicia of their
10 inhibition of the activity of this protein. To determine the binding affinity of compounds
having formula (II) to Bcl-2, representative examples were diluted in DMSO to
concentrations between 10 uM and 10 pM and added to each well of a 96-well microtiter
plate. A mixture comprising 125 L per well of assay buffer (20 mM phosphate buffer (pH
7.4), 1 mM EDTA, 50 mM NaCl, 0.05% PF-68), 10 nM of Bcl-2 protein (prepared according
15 to the procedure described in PNAS 2001, 98, 3012 - 3017), 1 nM fluorescein-labeled BAX
peptide (prepared in-house) and the DMSO solution of the representative EXAMPLE was
shaken for 2 minutes and placed in a LJL Analyst (LJL Bio Systems, CA. Polarization was
measured at room temperature using a continuous Fluorescein lamp (excitation 485 nm,
emission 530 nm). The results are also shown in TABLE 1.
20 These data demonstrate the utility of compounds having formula (II) as binders to
and inhibitors of anti-apopotic Bcl-X} protein and anti-apopotic Bel-2.
It is expected that, because compounds having formula (II) bind to and inhibit the
activity of Bcl-Xy and Bcl-2, they would also have utility as inhibitors of anti-apopotic
family protein members having close structural homology to Bel-Xy and Bel-2 such as,

25 for example, anti-apopotic Bcl-w protein.

Accordingly, compounds having formula (II) are expected to have utility in
treatment of diseases during which anti-apopotic Bcl-Xp protein, anti-apopotic Bel-2

protein, anti-apopotic Bcl-w protein or a combination thereof, are expressed.

Determination of Cellular Efficacy in Human Tumor Cell Line
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NCI-H146 (ATCC, Manassas, VA.) human small cell lung carcinoma cells were
plated 50,000 cells per well in 96-well tissue culture plates in a total volume of 100 uL
tissue culture medium supplemented with 10% human serum (Invitrogen, Carlsbad, CA.)
instead of fetal bovine serum and treated with a 2-fold serial dilution of the compounds of

5 interest from 10 uM to 0.020 uM. Each concentration was tested in duplicate at least 3
separate times. The number of viable cells following 48 hours of compound treatment
was determined using the CellTiter 96® AQ e,y non-radioactive cell proliferation MTS
assay according to manufacturer’s recommendations (Promega Corp., Madison, WI).
The results are also shown in TABLE 1.

10 Pharmacokinetic Evaluation of Sclected Compounds in Rat

The pharmacokinetic behavior of compounds of this disclosure was determined
following a single 2 mg/kg intravenous or 5 mg/kg oral dose in male Sprague-Dawley
derived rats (n=3 per group). The compounds were prepared as 2 mg/mL solution in a
10% DMSO in PEG-400 formulation for both oral and intravenous administration. The

15 1 mL/kg intravenous dose was administered as a slow bolus (about 1-2 minutes) in the
jugular vein of a rat under light ether anesthetic. The oral dose was administered by
gavage. Serial blood samples were obtained from a tail vein of each rat prior 0.1 (IV
only), 0.25,0.5,1, 1.5,2, 3, 4, 6, 8 and 24 hours after dosing. The heparinized samples
were thoroughly mixed and placed in an ice bath, Plasma was separated by

20 centrifugation and stored frozen prior to analysis. The results are also shown in TABLE
1.

The compounds of interest were separated from the plasma using protein
precipitation with acetonitrile. A plasma (100-200 pL, sample or spiked standard)
aliquot was combined with 50 uL of internal standard (structurally related analog

25  prepared in acetonitrile) and 1 ml acetonitrile in a 96-well polypropylene deep well plate.
The plates were vortexed for 30 seconds followed by centrifugation (3500 rpm x 15
minutes, 4°C). In an automated manner, the supernatant was transferred to a clean 96-
well plate. The samples were evaporated to near dryness on a Micro-Vap™ under a
stream of dry nitrogen over low heat (~37°C). The samples were reconstituted vortexing

30 with 0.2 mL 5% DMSO in acetonitrile. A 0.1-0.2 ml aliquot of acetonitrile: 0.1%

trifluoroacetic acid (20:80, by volume) was added to cach well, followed by an additional
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NOZ -NO H0.974 0.195 1.157 1.2 CF3 |' -NO H >1.00 0.592 7.365 <7.4
69 -
WO 2011/068863 PCT/US2010/058549

30 second vortexing. The plates were centrifuged (3500 rpm X 15 minutes, 4°C) prior to
HPLC-MS/MS analysis. Samples were analyzed simultancously with spiked plasma
standards. All samples from each study were analyzed as a single batch on the LC-
MS/MS.

5 The compounds of interest and the internal standard were separated from each
other and co-extracted contaminants on a 50 x 3 mm Keystone Betasil CN 5 um column
with an acetonitrile: 0.1% trifluoroacetic acid mobile phase (50:50, by volume) at a flow
rate of 0.7 ml/min. Analysis was performed on a Sciex API 300™ Biomolecular Mass
Analyzer using a heated nebulizer interface. Peak areas of the title compounds and

10 internal standards were determined using the Sciex MacQuan™ software. Calibration
curves were derived from peak area ratio (parent drug/internal standard) of the spiked rat
plasma standards using least squares linear regression of the ratio versus the theoretical
concentration. The methods were generally linear over the range of the standard curve
(correlation coefficients > 0.99) with an estimated quantitation limit of 0.01 pg/mL. The

15 plasma concentration data for each animal were submitted to multi-exponential curve
fitting using WinNonlin. The area under the plasma concentration-time curve from 0 to
t hours (time of the last measurable plasma concentration) after dosing (AUC) was
calculated using the linear trapezoidal rule for the plasma concentration-time profiles.
The residual area extrapolated to infinity, determined as the final measured plasma

20 concentration (C;) divided by the terminal elimination rate constant (B), was added to
AUC to produce the total area under the curve (AUC.,). The results are also shown in
TABLE 1. Ki values shown in the tables below were determined using Wang’s equation
(Wang Z X,. An Exact Mathematical Expression For Describing Competitive Binding Of
Two Different Ligands To A Protein Molecule. FEBS Lett. 1995; 360:111-4)).

25
TABLE 1

Target Binding Affinity NCI-H146  Pharmacokinetic area =~ PK/PD ratio
Cellular  under the plasma
Efficacy  concentration Curve
» (rat)

Ex. Ki(Bcl2) Ki(Bel-X;)  ECsp  AUCo. AUC/ECs
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WO 2011/ 068863PCT/ US2010/ 058549 C TABLE 3 NCl - H146 Cel | ul ar Efficacy
Phar macoki netic peak plasma concentration (rat) Pharmacokinetic area under
t he pl asmsoconoesdesat i on Curve (rat) PCT/US2010/058549

_________ I <0.001uM <0001 uM  0.0891 M 5.01 uM 56
________ 2 <0001 uM - <0001 uM = 00291 uM 7.0l uM 4
<0001 uM <0001 uM  0.0288 uM 4.13 uM 144

3
4 <0001 uM <0001 uM  0.0587 uM 634 uM 108

________ S <0001uM <0001 uM 00388 uM 222 uM 57
6 <0001 uM  <0.001 M = 0.0010 uM  0.91 uM )
7 <0001uM <0001 uM 00589 M 3.87 uM 66
»»»»»»» §  <0001uM <0001 uM 00212 uM  1.10uM 2
9 <0001uM <0001 uM 00137 uM 1.88 uM 137

10 <0.001uM _ <0.001uM 00342 uM 248 M i

11 <0.002uM <0003 uM - 00206 uM 240 uM 7
12 <0.001pM  <0.001uM 00271 uM 207 uM 6

13 <0001uM <0001 uM = 00190 uM  2.06 uM 108

14 <0001 xM <0001 uM . 0.0309 uM  3.42 uM 11
15 <0.001 M <0.001 uM  0.0099 uM 125 uM 126
16 <0.002uM  <0.002uM 00374 uM 237 uM 63

170001 uM _ <0.001 uM 00287 uM__ 0.88 uM 3l

18 <0001 uM <0001 uM 00154 uM  0.61 uM 40

19 <0001uM  <0.001uM  0.0158 uM  7.12 uM 481
20 <0001 uM | <0.001uM 00277 uM  3.11 uM 112

21 <0.001upM <0001 uM 00643 uM  1.81 uM %

22 <0.001pM - <0.001uM . 0.0388 uM  4.08 uM 105

23 <0001uM  <0.001uM 00528 uM  3.54 uM 6T

24 <0001 M <0001uM | 00443 uM  8.04uM 181

25 <0001 M | <0.001uM - 00164 uM 167 uM 102

26 <0001 uM  <0.001 uM  0.0243 uM  0.80 uM 3

27 <0001uM <0001 uM  0.0185uM 208 uM 2
28 <0001 pM _ <0.001uM | 0.0242uM 630 uM 260

.29 <0.001 M- <0001 uM__ 0.0298 uM_ 1.74 uM 58

30 <0.001pM | <0001 uM 00317 uM  3.39 uM TY

31 <0001uM <0001 uM  0.0130 uM 510 uM 3
32 <0001 uM | <0.001uM 00187 uM 138 uM 739

33 <0001uM  <0.001uM 00378 uM 3.0l M 98

34 <000luM | <0.001uM | 0.0200 uM 1107 uM 554
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PK/PD ratio H146 Crax, AUC, EXAMPLE W2 EC50, (gm (gm

WO 2011/068863 PCT/US2010/0583549
35 <0.001uM <0001 uM  0.0076 uM 126 uM 166
36 <0001 gM - <0001 uM 00242 uM 422 uM 1
37 <0001uyM <0001 uM 00175 uM 730 uM 4
38 <0001uM <0001 uM | 0.0394uM 067 uM Y
39 <0001 M <0.001 uM  0.0827 uM_ 1.66 uM 20

The compounds of the present disclosure were compared to compounds disclosed
in WO 2005/049594, identified herein as EXAMPLES A-L, by determining the ratio of
systemic exposure to cellular efficacy. This measure, sometimes reported as AUC/ECsy,

5  is well known to those skilled in the art of pharmaceutical drug discovery and drug
development as a useful pharmacodynamic predictor of oral efficacy.

The examples of the present disclosure and compounds disclosed in
WO 2005/049594 were both tested in an H146 cellular assay and evaluated for oral
pharmacokinetic properties in rat, both as previously described herein. The results are

10 shown in TABLES 2 and 3. As can be seen with reference to the data, the compounds of
the present disclosure have a more preferred pharmacodynamic profile (meaning that the
compounds of the present invention exhibit higher AUC/ECsg values) as compared to the
compounds known in the art. From these results, a number of observations can be drawn.
It can be observed that the compounds having a NO, moiety at position W' tend to have

15 good to excellent cellular potency (e.g., ECsq < 1 uM). However, when the
pharmacokinetic properties of these same compounds are determined, it can be seen that
the systemic exposure after oral administration is poor, resulting in AUC/ ECs ratios of

from 0.5 to 19.7. On the other hand, when compounds having a CF3 or CN moiety at

position W' are tested in the cellular assay, these derivatives have relatively poor cellular

20 efficacy (e.g., ECso > 1 uM) even though they have suitable sytstemic exposure after
oral administration. Again, this combination provides overall AUC/ECs ratios from

about 2.8 to about < 7.4. Surprisingly, compounds of the present disclosure demonstrate
cellular efficacy on par with compounds having an NO, moiety while maintaining

suitable systemic exposure after oral administration. The resulting AUC/ECsy ratios for

25  the compounds of the disclosure are from about 20 to about 554.
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(04) AUC/ ECso 18 SO2CF2C1 N(CH3)2 0.015 0.059 0.609 39.5 26 SO2CF3 N(CH3) 2
0.024 0.097 0.803 33.0 G N2 N(CH3)2 0.026 0.057 0.507

WO 2011/068863 PCT/US2010/058549
W3
S

()
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TABLE 2

Pharmacokineti PK/PD
NCI- Pharmacokineti

¢ area under the ratio
H146 ¢ peak plasma
plasma
Cellular  concentration ‘
concentration
Efficacy (rat)
curve (rat)
H14e6,
1 5 3 Crnax, AUC,
EXAMPLE W A% W ECsy, (M) AUC/ECz+
(uM) u
(uUM)

38 SO,CF; N(CHs), H  0.039 0.072 0.665 16.9
A CF;  N(CH3), H 1.599 0.371 4412 2.8
NO, N(CHs), H 0.063 0.039 0.283 4.5
C CN N(CH3), H 1.807 0.315 1917 1.1
D CF; N(CH3), F 7.329 0.386 3.827 0.5
39 SO.CF, = o H  0.08 0.290 1.657 20.0
E No, - o H 0974 0.195 1,157 12
F ¢k = % H >100 0.592 7.365 <74
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19.7 H CF3 N(CH3)2 0.410 0.215 1.973 4.8 3 SO2CF2C1 -NO 0. 029 0.385 4.131
143.6 7 SQ2CF3 /[-* -NO 0.059 0.518 3.867 65.6
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TABLE 3
Pharmacokinetic PK/PD
NCI-H146  Pharmacokinetic area under the ratio
Cellular peak plasma plasma
Efficacy  concentration (rat) concentration
Curve (rat)
H146
1 2 CmaXa AUC)
EXAMPLE 'Y A% ECsp, AUC/ECs
(uUM) (uM)
(LM)
18 SO,CF,Cl N(CHs), 0.015 0.059 0.609 39.5
26 SO,CFs  N(CH3), 0.024 0.097 0.803 33.0
G NO, N(CHj3), 0.026 0.057 0.507 19.7
H CF; N(CHz), 0.410 0215 1.973 48
3 SO,CE.Cl = o 0.029 0.385 4131 143.6
7 SO,CF; —NCO 0.059 0.518 3.867 65.6
I NOo, = b 0.0%4 0.267 1.977 21.0
6 SO,CF,Cl1 ‘lﬁxﬁ 0.010 0.113 0913 91.6
~0
9 SO,CF; ‘12&7 0.014 0.156 1.878 137.5
~0
J NO, ~N 0.028 0.047 0.402 14.3
P\O
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NC2 -NO 0.094 0.267 1.977 21.0 6 SCQ2CF2C1 N7 0.010 0.113 0.913 91.6 9
SO2CF3 0.014 0.156 1.878

WO 2011/068863 PCT/US2010/058549
8 SO,CF; /NQ 0.021 0.071 1.098 51.7
K NO, /NQ 0.049 0.077 0.368 7.5
N(i-
33 SO,CF; 0.038 0.129 3.013 79.8
PI‘)CH3
N(i-
L NO, 0.034 0.0367 0.615 18.2
PI‘)CH3

i-Pr means iso-propyl

As shown in Figures 1-7, studies pertaining to the oral efficacy of EXAMPLE 1
5 in combination with etoposide, vincristine, CHOP, rituximab, rituximab with CHOP,
rapamycin, and VELCADE demonstrated that EXAMPLE 1 synergistically enhanced
efficacy of these cytotoxic agents during combination therapy when administered orally.

Further, combinations comprising EXAMPLE 1 and vincristine resulted in 10%
complete tumor regression.

10 Still further, combinations comprising EXAMPLE 1 and rituximab resulted in
70% complete tumor regression whereas no tumor regressions were observed for
rituximab alone.

Still further, combinations comprising EXAMPLE 1 and rapamycin resulted in
70% complete tumor regression whereas 10% tumor regressions were observed for

15 rapamycin alone.

Still further, combinations comprising EXAMPLE 1 and rituximab with CHOP
resulted in 90% complete tumor regression whereas 10% tumor regressions were
observed for rituximab with CHOP only.

Still further, combinations comprising EXAMPLE 1 and bortexomib resulted in

20 10% complete tumor regression whereas no tumor regressions were observed for

bortexomib alone.
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137.5 NO2 '"N7 0.028 0.047 0.402 14.3 i-Pr nmeans iso-propyl As shown in
Figures 1-7, studies pertaining to the oral efficacy of EXAMPLE 1 5 in
conbi nat iwo 20 ttdesssBoposi de, vincristine, CHOP, rituxi malpCcTristamiosssd wi t h
CHOP, rapamycin, and VELCADE denonstrated that EXAMPLE 1 synergistically
enhanced efficacy of these cytotoxic agents during conbination therapy when

adm ni stered qnigédsys during whidhnbit@opotcBRINArbRAS afRAPSost BYI- thE 1 and
vincristine resulted in 10% conpl e?e tunmor regression. 10Still further,
conbi nat i awtisapopay B v grofXMPL Eondbiaaitdnrthdreod aralxresad trethdebuf @fomoonpl et e
tunor regression whereas no tunor regressions were observed for rituximb
al one.  limiteddp; gancergnd petpimmaeieslispaddrs vehcempriices inglugssamisnot lighwdr apanyci n

S50 Lo T SRB B RO BRSO ARk A 351

wer e obse rap crn a I'nations
conpr issi nguleriiVithénoky@d) ehyleldbixticTaBentciitinoiePnpasilcbag, dsfo8@Mmgonpl et e t unor
regressi on whereas 10% tunor regressions were observed for rituximb wth
CHOP onl ymyclomonocytic 8td promyeloeyisy, aceto tioelh leukenis, rsamell shngmomyANRLE 1 and
bortexom(ﬁlg{esulted i n 2010% conpl et e turm{ reqressi,on whereas no tunor

[ egr essi oHS! HTBOBHLAYEFANGT BB AIGH BeRT SHES oTgpesye carcinoma,

cervical cancer, chondrosarcoma, chordoma, choriocarcinoma, chronic leukemia, chronic
lymphocytic leukemia, chronic myelocytic (granulocytic) leukemia, colorectal cancer,

10 craniopharyngioma, cystadenocarcinoma, diffuse large B-cell lymphoma,
dysproliferative changes (dysplasias and metaplasias), embryonal carcinoma, endometrial
cancer, endotheliosarcoma, ependymoma, epithelial carcinoma, erythroleukemia,
esophageal cancer, estrogen-receptor positive breast cancer, essential thrombocythemia,
Ewing’s tumor, fibrosarcoma, follicular lymphoma, germ cell testicular cancer, glioma,

15 heavy chain disease, hemangioblastoma, hepatoma, hepatocellular cancer, hormone
insensitive prostate cancer, leiomyosarcoma, liposarcoma, lung carcinoma,
lymphagioendotheliosarcoma, lymphangiosarcoma, lymphoblastic leukemia, lymphoma
(Hodgkin’s and non-Hodgkin’s), malignancies and hyperproliferative disorders of the
bladder, breast, colon, lung, ovaries, pancreas, prostate, skin and uterus, lymphoid

20 malignancies of T-cell or B-cell origin, leukemia, lymphoma, medullary carcinoma,
medulloblastoma, melanoma, meningioma, mesothelioma, multiple myeloma,
myelogenous leukemia, myeloma, myxosarcoma, neuroblastoma, non-small cell lung
cancer, oligodendroglioma, oral cancer, osteogenic sarcoma, ovarian cancer, pancreatic
cancer, papillary adenocarcinomas, papillary carcinoma, pincaloma, polycythemia vera,

25  prostate cancer, renal cell carcinoma, retinoblastoma, rhabdomyosarcoma, sarcoma,
sebaceous gland carcinoma, seminoma, small cell lung carcinoma, solid tumors
(carcinomas and sarcomas), small cell lung cancer squamous cell carcinoma, synovioma,
sweat gland carcinoma, Waldenstrom’s macroglobulinemia, testicular tumors, uterine
cancer and Wilms’ tumor (Cancer Res., 2000, 60, 6101-10 and Medicine, 2d Ed., J.B.

30  Lippincott Co., Philadelphia (1985)); autoimmune disorders include, but are not limited

to, acquired immunodeficiency disease syndrome, autoimmune lymphoproliferative
-T2 -



Di seases during which anti-apopotic Bcl-XL protein, anti-apopotic Bcl-2
protein, anti-apopotic Bcl-w protein or a conbination thereof, are

expr essedwonoiwdssesbut are not limted to, cancer and arcoiusomo@sshssor ders,
wherein cancer includes, but is not Iimted to, acoustic neuromm, acute

| eukem a, acute |ynphocytic | eukem a, acute nyel ocytic 5l eukem a

(monocyt i syndioyel BvhEtid ahemie] aﬁh@ﬁﬁabﬂ?Mase@,r@dQlﬁ@ﬁtbomopeﬁ&t(wwhDn'&

nyel ononocytic and fronyel ocC acute t-cell |eukem a, basal cell

car ci noned/langy endodsehme Berarty 7§d3:§é15 Bt alnBaematpk 3000 Seméd E0(3): 58¢ast

Chor | ocar ) B ZRARFo TS 9#@852%% o 2 Rt ?@7% Lk Sfironi o

nyel ocyt |3:51(gqr)ambqqyg) c) | eukem a col orectal cancer,

crani opharyngi oma, cystadenocarcinoma, diffuse |arge B- cel | | 'ynphonsa,
dysprdliferatilvs a@h@ﬂg@@d(wgtstpmgmab havidg rﬁcwmtﬂ (a]é Nwsl }d lnblhﬁﬁhmgrawﬂtar ci nonm,
endonetri ancer, .endot hel i osar it car ci noma,
orytnr ol ttieelis Sved S ugestrer of Aeunempek By Bt okt BRCE: Rpeth ent
cancer, §éio'f8r'p%§1t1%‘51%ﬁ%t?‘BEN&QeéHI@rectEI’Iﬂaﬁ&i rSorldtBAia) LdrbEORAL CARy Tol i cul ar

Iyrrphoma rmcell testicular cancer ioma, 15heavy’ ch I sease,

hemangi ot(hmachngasmdileq:eatlmgxanbmpaympieirﬂatﬂmﬂuch:ng'lﬁ)ﬁrculahor Difise Lagensi ti ve
prostate can rcoma, Iung ar ci noma,

I
| ynphagi o&% ekanhgélg B mgmyprﬂipaiﬁgmg@rco ), B S OV late ukeni a,
I h I f t
o 5o Jor LebRA LR cARS: ARNARERS S dnsc R, %I@o%s%%ﬂdtemcﬂ%gé& L ostat e,

skin and (bﬁoﬁ[dﬂ@g gdrmrmh@asdca&dm&drpnanm es of T-cell or B-cell origin,
| eukem a, |ynphoma, nedul | ary carci noma, nedul | obl ast onra, nel anomg,

meni ngi oma, ~ mab istakrel ok perked thﬁlwmp@mvmgﬁomwhgmmgthémh@gmwh nyel oma,
| dend |
S et et 2 AR BB g e B s GRS Ehal o1 L o enar 09t T o,

tic cancer,

papi | | ar th%&ﬂ%%rédrﬂ@%&am’@%@ﬁtk 3 phoB RS REIKEia HcBRB QMR POl yeyt heni a
vera, 25prostate canceér, renal cell carcinom, retinoblastoms,

rhabdtﬁrryaswlcmmus lsake@umed@afmaaémolﬁs rl@ﬂbdMymarcomopmhatls@mapbm smal | cel
| ung carcin SO|I t unor . rC|n nd sar.comas smal | cell lung
cander  PARDar e PO AT AC TS o Sdat GRS ol norm.

Val denstr I 1 cer and
Wit o gBebad F%E%I@%%%%ﬁl R A VT e

30Li ppi ncyyttemCpediatBhblphdedtpiic acutd @8kgn)in, [edtatinBurktsdyaplioher, pediateit ude but

are not limted to, acquired i munodefic¢i ency di sease syndromne, autoinmune
| ynphopr ofaneess af Eyise. sfa@lyogww aﬁ@%ﬁ%ﬂ@ﬂfﬁ%ﬂf al THRP B RedtiagFly

o Seases iRl FRRIRIbORRRLR b R BUL Vi e ARG Féﬁois;
95(4):12 1'09B&stoﬁﬁdpdﬂ%ﬁl&ﬂﬁﬂtﬁﬂﬁl&%@ﬁﬁnﬁédlﬁﬁc Magoblhdiema Qodia®rp; 351(14):
1409- 1418 5t is also expected that conpounds having formula (I11) would

i nhi bit tieeraplastomte-derived myslogeeingiediss pedinttic rarkees!l encere Gutiassm such’ as

b t d t t b

ol or ect dPI VPl Be B G R oy B R P e Rlihg smel | cel
| 'ung canc@gydond YERERAR ahd P&diMeE 'Tgceﬁ(%hllldei;slﬂu@lﬁ aPiynighbibafd Yak esccel l),

| ynmphoma (i ncl udi ng non- Fg dgkin's | ynphoma), néurobl astoma, ovari an
10canZer , (comowntevedideted Statas| A@lmgldm&enb}mel 0/ B&&%&ﬁ)x Camepkastwﬂ@ cancer),

R 1 S ITL T A R o I S
B L L e S

r habdomyosar coma, pediatric” acute en a latric acute

15nyel ogeaudytlcemkein, aflapeditat diseasal, \Aﬁd)ﬂﬁbmbdf@lttqmnmqésafrmnﬂler atric
anapl asti c ependynonma, pediatric anﬁpl astic large cell homa, pediatric

aﬂapl ast |1$91}F%3FH%I§I299¥ o8- %%dﬁat!]r eféqtylﬁﬂ@%ﬂ S¢ped ) éﬁi‘%ﬁb@@% t umor of
bodi ot HOFEDSPYSNBHEM, RENR o ar BRI Ay PSP Dt o s

such as pr4()911t1|1g)9 neur oect oder mal runors, pediatric
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20di f fuse anaplastic Wlms tunor, pediatric favorable histology Wlmns
tunor, pediatric glioblastom, pediatric nedulloblastom, pediatric

neur obl aswormai1/qeestdat ri ¢ neur obl ast oma- deri ved nyel ocyt ecmtuse19/0543edi at ri c
pre-B-cell cancers (such as |eukem a), pediatric psteosarcoma, pediatric
rhabdoi d ki dney tunor, pediatric rhabdonyosarcoma, and pediatric T-cell

cancers such aSorhpomploimsirdmsih (I canckes mad( posymhiatiy clnied ptdvecsses] St at es
Application Ser No. 10/988,338), Cancer Res., 2000, 60, 6101-10);
aut oi mrurexagples piwhishiapeshgwa hetsipbelome Ihistmeanhiothsdingderstoad gt the @rder of

horol vt cENER A 4 BB A b SIS ol RS bR B e o™
Al 'l er gy aﬂﬁﬁy hstubsmuile Wth&e%g&@ﬁcaﬁif BcBtiSRA; arfd thatl vuiREIFRE AbictidRE &ep;
110(3): 584-90; Blood 30 2000 Feb 15;95(4):1283-92; and New England Jour nal

of Medi cimeteoiodandsdgprotadad, 24hccedsdno- 1418) . Conpounds having fornul a
(1) may be e by syntheti i cal. processes, ex les of which are
shown her ei nbel’ qu&%p@sﬁg%ﬁqf)b?n lehﬁﬁ@ﬂgﬁ%%&}tﬁfﬁgtﬁ ﬁ]éedéfbder of the steps
inth | ] d ti

in the pré&%%@%ﬁtgmgﬁl@gebe\ﬁ%ﬁﬁ%gf, 'B@ﬁzg[ %R x%meggll,‘ffl’f%&xﬁﬂ reaction

condi tions ma titut’ed for those speci'fically nentioned, and that
vul ner abl tert+bniyddiplesylsdyl, bph&pidmtibgl eytletuty| deploatedt@dlopasylnecessary.

et oxy DR PPIODG Kien R il e Yk PABEHN DD PSS HBOWY L.t or ¢ - but v
tert-hutyl di ' , di : C i € -

cycl o@g nt@%hg%gﬁgglﬁ%%% m%lﬂg'gﬁlgé{nﬂl néﬁ%}l?}gi %@}@9};ﬁ)%li?lﬁlﬁ%b%&l%?h@éhgﬁbenzyI ,
met hoxy megrbpyl, 2,1,0-tielk | osheL, h@ﬁmﬁtﬁnﬂ-@riﬂﬂi&ﬂlbwlﬁlemlrwl t hi onet hyl , napht hyl ,

par a-ni trobenzyl, phenyl, nPr opyl, 2,2,2-trichloroethyl, triethylsilyl,
2- (t ri met(wymethylyilylethoxymethyl, triphcpemehys pndthy keoxynet hyl , tri phenyl net hyl

and the |ike. . Protecti r ar.C(0 d 0)H npi et es include,
but are not | ihipieaing i ia! GRAROAKEOM loigns? no R, i o B 0. ol

1, 3-di t hi pRldsotiatal, d@eﬂﬁﬂkéﬂé’l! Mef@ke%a'i,or,pﬁﬁmﬁﬁ&tﬂ?oaﬂ@lhﬁbﬁp{d ke.
Protecting groups for NH noieties include, but are not limted to, acetyl,
al anyls, Uéfpgt@wlommeramj/the(hkhenyl met hyl ), benzylidene, benzyl oxycarbonyl

(Ch2), tert-bLi;

di phenyl met hyl fgé%%’?%é%%&%lf%éﬁﬁg%w%ﬁ%&ﬁm% E&%@ﬁ%ﬁ%%@&?ﬁgﬁkﬁ,

ar a- et Q&r@%l I , succinyl,
ltori chl or @ﬁ%ﬁ%ﬁ%’@oﬁw SI tri é)t R%Pﬁéﬁé %?f’%‘%é‘?%’?@:ﬁtw,’ tr :Jme!t hgl silyl,
tri phenyltﬂﬂtblu;dxycatr?d@h@ch,s}é4-ylimetlpﬁwbeltzplommml dny, rdg))hbny:lmdthgzbe : i ke. |
Protectin roups for OH and SH noieties inc e ut are not limted to,
acetyl , aﬁplgqnylpgpsp@pwk,ieamdwh?n%@?@vl,msacla@tﬁwibpn iﬁi‘ﬁ’ya}rb‘kié’rlrzoyl . benzyl ,
tert-hut -b i S] rt- I ylisid
5 e suy i MG | Klorod R B BT Hrbroacetyl
1, 1- di metdhiyiktiRAsiy D peshchyndiighenyt eyl parb-estimtesul oy hadeselitony | |

met hoxyacetyl, 4-nmethoxybenzyl oxycarbonyl, para-nethoxybenzyl,
met hoxycar bonyiroteptingrgroupsgar @Htaoil SEhaeighi¢sangiide, but are not limited to, acetyl,

2,2,2-tri or.oet hoxycar bonyl, 2 2 2-tri chl oroethyl , triethylsilyl,

Cr 1t uor Bbayr DR B o Purfordi O e, thofblhy o1 1y et hyl
tri phe_”Y't@RIbﬂWIdim%thzIs'ﬂyE%@Wt?ﬁ%@ﬁ}?ﬁlyﬂ)ﬁ-ﬁ%?@&ﬁw, and the 30like. The
foll ow ng abbrevi ations have the ngani'ngs i ndi caf ed.

25 3,4-dimethoxybenzyloxycarbonyl, 1,1-dimethyl-2-propenyl, diphenylmethyl, formyl,
methanesulfonyl, methoxyacetyl, 4-methoxybenzyloxycarbonyl, para-methoxybenzyl,
methoxycarbonyl, methyl, para-toluenesulfonyl, 2,2,2-trichloroethoxycarbonyl,
2,2,2-trichloroethyl, triethylsilyl, trifluoroacetyl, 2-(trimethylsilyl)ethoxycarbonyl,
2-trimethylsilylethyl, triphenylmethyl, 2-(triphenylphosphonio)ethoxycarbonyl and the

30 like.

The following abbreviations have the meanings indicated.
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ADDP neans 1, 11- (azodi car bonyl ) di pi peridine; AD-m x-13 neans a m xture of
(DHQD) 2PHAL, K3Fe(CN)6, K2CO3 and K2SO4); AIBN neans 2, 2'-azobi s(2-

met hyl pr opoanittassdes) ; 9- BBN neans 9- bor abi cycl o[ 3. 3. 1] neoarzs2010053D) 2PHAL
means hydr oqui ni di ne 1, 4- pht hal azi nediyl diethyl ether; DBU neans 1,8- 5

di azabi cycl o[ 5. 4. O] undec- 7-ene; DI BAL neans dii sobutyl al um num hydri de;

DI EA meangDPPi &Rk @nyﬁ@édwdrwipim&lem@pﬁim hreghh bl nopyri di ne; DVE
means 1, 2-di met hoxyet hane; nmeans N, N di met hyl f or mam de; dnpe neans 1, 2-
bi s(di met(mHEDREANL)&)ELang K,OubehdEas6, ) dA MY ychsdd P'axobie2- dppb neans 1, 4-
bi s(di phenyl phosphi no) but ane; dppe neans 1, 2-bi s(di phenyl phosphi no) et hane;
dppf 10nmedashylprobionitrifl) 09-BBAwikgR Osiphabio)icfs 8 dfnene; IDHODYERHSL hchns

bi s(di phenyl phosphi no) met hane; EDAC neans 1-(3-di nmet hyl am nopropyl) - 3-

et hyl car bodroquinddine Faephthmbsamediyl diothehsthere DBdkpeansdatry| ; HATU neans 0- ( 7-
azabenzotyr.i azol -1-y1)-N, NN N - ramet hyl ur oni hexaf | yor o phate; HWPA
moans moxdifrabyr B s b tus: DAL FRart BR bRt HER neans
l'ithium ki i de-. | {it R :

bi s( hexane by aey (oA aRe: DA RN by Minopriding, RUEmesns,

met hyl pol k2dynehexyethamg hivib mednd NN-dinAithyifeanamides dmpmmednsti2zaum hydri de; NCS
means N-chl qrosucci ni n de;

. PyBOP means | .
benzot r i az¥Amethylphasphipeisthant: LVISG presaphisisthyhulexide: dpsb sisaesbfat e;  TDA- 1
means tri - (.2 - ) 1€ ﬁﬁ] 14 | anyne; TFA
means 20 @%(ﬁ%p?élﬁg?@f?@kgtgﬁ% ;dﬁﬁ%%rr@?h‘sg&s(edgrg ﬁﬁ@c}i Blﬁlg}?‘;a{awmans
N- chl moau@@hnil%ﬁmipw%mﬁﬁo}ﬁemhw fmph&hs ng- NVP nmeans
N- net hyl pyrrol 1 dine; PPh3 neans triphenyl phosphine. 25 SCHEME 1 /010 DI O
0 0 D - Ws(Mpwanyiphesphing)ynethgpe EDYAG mgang| -(Edmmetlydrminopropul)-8- A B As
shown in SCHE . .conpounds havi ng.formul a. (1), e Cco ted to
compounds AT PR i (oo orgBab R ek YT BRABEH Foni o aci d.
and ammonizabenzotriazol-1-yl)-N,N'N'N'-tetramethyluronium hexafluorophosphate; HMPA means
hexamethylphosphoramide; IPA means isopropyl alcohol; LDA means lithium
15 diisopropylamide; LHMDS means lithium bis(hexamethyldisilylamide); MP-BH3 means
macroporus tricthylammonium methylpolystyrene cyanoborohydride; LAH means
lithium aluminum hydride; NCS means N-chlorosuccinimide; PyBOP means
benzotriazol-1-yloxytripyrrolidinophosphonium hexafluorophosphate; TDA-1 means
tris(2-(2-methoxyethoxy)ethyl)amine; TEA means triethylamine; TFA means

20  trifluoroacetic acid; THF means tetrahydrofuran; NCS means N-chlorosuccinimide;

NMM means N-methylmorpholine; NMP means N-methylpyrrolidine; PPh; means

triphenylphosphine.
SCHEME 1

D! 1 1

00 D O oo D
H Yl Y/ 1 N\ 1
| AN HszS | N Y Zl)]\N/S | N Y

P - - H

E I gl U £l p!

25 (1) (2) (D

As shown in SCHEME 1, compounds having formula (1) may be converted to

compounds having formula (2) by reacting the former, chlorosulfonic acid, and ammonia.
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I 0 Conpounds having fornula (2) may be converted to conpounds having 5
formula (11) by reacting the fornmer and conpounds having forrmula (3) and a
coupl i ng woenii/oesseBh or without a base. Exanpl es of couptirng2@agesdsse i ncl ude
EDCI, CDT, and PyBop. Exanples of bases include TEA, D EA, DVAP, and

m xtures thereof. Conpounds having formula (2) may be converted to
conpounds having fornmula (I1) by reacting the former and conpounds havi ng
formul a Z1-00C1 and t he 1Obase. éﬁ@ﬁhQ#Stic Conbi nati ons of Pol ypl oi dy
| nduci ng Agents and Bcl-2 Fam |y P§ nhi bitors for Use in Treating
Cancer In another aspect, the present disclosure r%&&tes to the discovery
of synergistic conbinations of therapeutic agents $hat are ug€fyl in
treating patients suffering from 15cancer. As nent ongd ev 8|y herein,
the inventors of the present disclosure discqyc{ atYthe i nduction of
pol ypl oi di zation in certain tunor and cancgl Xl K or renders the
survival of these resulting polyp oid cells deﬁkndent on the anti-apoptotic
activity of 1- XL, Bécaus pol ypl oi dgrceld s nodeependent on Bcl- XL
for their su |vaR—ﬂ‘] es nd e&neer | s are sensitized to Bcl-XL
i nhibition. 20Thus, the’'present dP8closureXelates to a conbination of

t herapeutic agents (nameI%)i a conbi nati on tqerapy) bFat conprise (1) at

| east one pol ypl oi dy i nd ng agent; and ( ed? one Bcl-2 famly
protein inhibitor. The at |east one polyplloid |ndUC|ng agent can be an
Aurora Kinase inhibitor (such as an Aurora Klnase B inhibitor), a

m cr ot ubul e i nhi bitor (such as, for exanple Taxotere, vincristine,

nocodazol e, | itax | c pan- § ase i nhi or._ (such as, for
Al G N M I IR M M

ONYX- 15 I
it biQSt 0250?@31% 'Igﬁ @%%ﬁfgggeafggﬁé@%%&pé&ds 'H%E%RF %lga?,) ) £1Ripé3&Ju9Fﬁ‘gjiase

5chl or o- 2Zxpgut, witk @k wnthbl)tcam];qo hieampydspf opipding (agarts t¢lude EDE [ (DL bndno- 2-
qU|noI|ny oxy]phenor D, a m crotubul e poison

ro on aci d, P| at
(such as,Pxisp. &xampice h@@g%@cllﬂ %%%W%& 9%@%@@%@ hi bitor (such

as, for exarrpl %{ ]Q F %E ﬁl {1!% antibiotic
(such as, for @0 F&C r@f}fpﬁnﬁ@lé@ kg ﬂ&ee@g?r% u%%yp i dy i nducing
agent is f%ﬂmﬁh' my@y Jéaaﬁ@%helfemamnel chRhourfdd hEXAE Rl ZAUCOURa Rase

i nhibitor that can be used is an Aurora Kinase B inhibitor. Exanples of

Aurore) Kittigse B inhibitors that can be used include, but are not |limted
to, AZD1152, ZMA47439, VX-680/ MK0457 and Hesperadin. An exenplary Aurora
Ki nase B i nfi Siynengistisdionghinatiens o £olyiploidy bnduring Agemivard Belr2 Kamdly ni ni ng t he

I nduction or evidence gf, R0l NRURNY 1drUQRS Plating Cancer

In another aspect, the present disclosure relates to the discovery of synergistic

combinations of therapeutic agents that are useful in treating patients suffering from

15 cancer. Asmentioned previously herein, the inventors of the present disclosure
discovered that the induction of polyploidization in certain tumor and cancer cells makes
or renders the survival of these resulting polyploid cells dependent on the anti-apoptotic
activity of Bel-X1, Because these polyploid cells now dependent on Bel-X, for their
survival, these tumor and cancer cells are sensitized to Bel-X; inhibition.

20 Thus, the present disclosure relates to a combination of therapeutic agents
(namely, a combination therapy) that comprise (1) at least one polyploidy inducing agent;
and (2) at least one Bcl-2 family protein inhibitor. The at least one polyploidy inducing

agent can be an Aurora Kinase inhibitor (such as an Aurora Kinase B inhibitor), a
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15cel I s can obtained or determ ned using routine techniques known in the
art. For exanple, evidence of polyploidy can be determ ned by detected

el evat ed wpoegssssd of p53. p53 is a surrogate for pol ypcoiuseamatosssas i n
cells harboring wildtype p53 (See, Gzatullin, F. et al., "The Aurora

Ki nase inhibitor VX-680 induces endoreduplication and apoptosis

pr ef er entmakdtybulOinbibitos (sl &5, GerRAMPE SESoRES vile daiidenicopastdrpiditixe!
checkpoint 20 function," Cancer Res. 66, 7668-77. (2006)). Additionally,
cel I s i n Qusplermish) 3/panckitgse ipubifns ésnch agl decaxaapls; pyrogposian), BNRL@EAICent , gr oss

hol ogj.cal, i ' i mul i i |1 af which
be. dot ectufiRui R IR Bt ES, AR b B R e Brspie it “one
Bcl-2 fan&)gdsimbs%m inRtbite {sQeh £aforRRarARY, IORFL N rORPLING 22@1@,%” bed in
Section B herein (such as, for exanple, ABT-263), ABT-737, Bcl-XL

i nhi bi% orchlqreequinasalinyl ok pbzncaxmiiprapion@28u4ig3- (And/-briomoi Jrat i ons t her eof An
exenplary Bcl-2 fam| nber i.nhi.bitor i,s ABT-263. . The

2t or brrentHEET LRI RO AR A S S TG eh PO HaHE PYison WEchts fBast one
pol ypl oi dy, ?Fe[‘ﬁG-‘(‘)@Q4 1§ adlin b@g@%ri&@i%nﬁﬂ%i%rgtﬁ% Ly ferQbmbre, 1 nhibitor, can

be used to treat a 30patient ering from east one type of cancer.
Speci fi calytygchatismiB) BeatmealetA oedrhadisurhoneaatibietiathotinas f@rckagpla,

therapeutically. effective amount of at |east one polyploidy - 77 - inducing
agent an iR C&péﬁt)-i éwewmélﬁhfyé@&md}éwéuﬁpg ECnhis ANGHEPrAdIBagCc1-2 fanily
protejn inhihito Tl f E : i f
treat%ntlﬂ%g&r)%(ég é)%f@leg?éﬁ&% nK§ Slé g{}]ﬁ%&ﬁ% ngoggﬁ g%lﬁg‘ﬂg‘é‘;r é}%@ﬁ%ﬁ%‘l nduci ng
agent andnhibgo@tExagptss of AGrdse Kirdisé BrinHilitgas daetdh HenRedinthide dueardaoi ni st er ed
to the patient is not critical. However, because tunmpr and 5cancer cells do
not beconEmisie; AZPEIZ MBKT4Y, Va8 Mir(5éiand HastieridirorAn exemplarsf t er t he

i nducti on, of | ypl.oi it 1s st _be icigl to adm nister the
therapeyt%lf:rgﬁplgmégeflggmt@rmm% ecij]ég{éb@r?g pol ypl oi dy inducing agent to
the patient prygihodsdfoPlctSvBiRgURIThAnctvh bhcildct PEFAPALY GRbldorehdrect i ve
amount of at |east one Bcl-2 fTamly protein inhibitor. The therapeutically

ef f ectd veceHsroambtoficd draletrmined ssing rmitipo tegpnifjadsdyowndutdicny. dgeenanpdand t he

t her apeuti cal | ffective anount of the at | east one Bcl-2 famly protein
i byt or ML AT &Y GHEl e Do el BBt CaNE I RS he oI nat § on
of - ther aneloG @G HohyfGGhIdHaH ORIRkLRA R b, dehfim hed fy those
skilled i nﬁlttrﬂr?gatgrt, ﬁrr(g?g/ (';tahe C?ﬁat%ﬁgggﬂ%ﬁéﬁgg.(Sé,éc\h@engnm’ar'gt K

conbi nat i ‘Othe dfurdria ddingse uthilsitca yBO-H80 fnducassadoraduptiestanagd apgmdsient 15suf fering
from cancer _i nvol ves hhe use of a therapeutically effective anount of

AZD1152 aCeratiply ingets wifh cormpiontigdag énerendant ot itoEp shacken y ef fecti ve
amouny, ofg Af5263, 35, %&?6@%@8’-—7‘7?(?2&%&55).ggx‘a@ﬁfgﬁgl égélﬁ'iﬁg)'hich psolycpéor%a_gg

af or enent’i-one escribed cormbi nat I'c agent

adm ni st effag BedOindudedek @bt aSUNBNANGnich) MRNMotphpRgRhl Inbi¥ee, in calhSigs ,
mal i gnancy or 20conbi nati ons thereof. For exanple, the conbination of
t her apeutdnd rayenicicatian allof wdédh aap be detected using routine techniques known in the

art.
The at least one Bcl-2 family member inhibitor can be any of the compounds
25 described in Section B herein (such as, for example, ABT-263), ABT-737, Bel-X,
inhibitors (such as A-1113567 and A-1182848) and combinations therecof. An exemplary
Bcl-2 family member inhibitor is ABT-263.
The aforementioned combination of therapeutic agents, namely, the at least one
polyploidy agent and the at least one Bcl-2 family protein inhibitor, can be used to treat a
30  patient suffering from at least one type of cancer. Specifically, such treatment methods
involve administering a therapeutically effective amount of at least one polyploidy
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treat a patient suffering fromacoustic neuroma, acute |eukem a, acute

| ymphocytic | eukem a, acute nyel ocytic | eukem a (nonocytic, nyel obl astic,
adenocar cWOQUH/06886gi 0sar conma, astrocytoma, nyel ononocyt iPCTAISA010/058549
pronyel ocytic), acute t-cell |eukem a, basal cell carcinoma, bile duct
carci noma, bl adder cancer, brain cancer, breast cancer, 25 bronchogenic
car ci nonmaind@engvigenl andarbas eu@bﬂwfﬁsm@mm ohneeneme Biharfhmidapritdiona,
chronic | eukem a, chronic hocytic | eukemi a, chronic eIocytlc

(gr anul ociphibEyr tpém&léeﬁtéuff@m @ egIcecadde peedee; éwmpm fegn}[ R, order in

cyst adenocar 0 diff B-cel | I gl changes
PO L LG e A N G R

endot hel |1ﬁ§1@[t610£@adrﬁﬁ%'f@é’d%f’fﬁe p&Rht Babi @lticga MR beAUSS tiklar @hEuken a,
esophageal cancer, estrogen- receptor ositive breast cancer, essenti al

t hr on‘lﬁocyttaheﬁmcalls cExmq’q@e@)maﬁmmtlzeﬁlth@ Afaoimprofeol mhdsablamntlym&m germ
cell - testi.c r.cancer av di seas
emangi oondutBRer Blsaidon oy RSt ke Re haRRaRDy ciegivei 1 ve

prostate , Igﬂ&gﬁgé

| ynphagi oen ofﬁgz#ggarco lﬁf ﬁh%&@ﬁ@arnggxhygﬂmﬁggfggﬁl eﬁéﬁﬁgﬁia,

| ynphoma th@:-lthégipemmllﬁ nffcation ahiodlglof at kB)st onaBtlgh fandiygsotamdnhibitor.
N e s M
B- cel ], orj gi toma,
nelan%na.&%éﬁiﬁgﬁgéﬁﬂkﬁ% %ﬂp?%ﬂ&nu%?ﬁ# %ﬁ%cﬁ@ﬁ%f@ﬁﬁBRggﬁgﬂgﬁgﬁg eukem a

nyel ome, tabsadaitasmRd tredtiabbamp arbted m@ﬂh-tlsdfrainhblﬁe@ioh off tiegnpeatitchicnts

ol i godendrogl i oma, oral cancer, osteogenic lQsarcoma, ovarian cancer,
pancr eat i desetrslwdélﬁrenp@ﬁuhelrgadyly delsroingd by HonuskillgsHpith ak yamely cthaora,
plnealonq ﬁ gﬁgthenla vera, prostate cancer, renal cell carcinom,
retinobl ab hggﬁonyosarcona sarcong, sebaceous gl and carci nonma,

sem noma, smalAp &&hlp 1Ar}ﬂ R8mBRA G S ReraRQtit dgénmef Ssclif %aiﬂgcarmeﬁnd
sarcomas), small cell Tung cancer squanous cell carcinomga, synovioma, sweat

gIandhbarm&&nngﬁowmmmﬁmgnnbnsﬁwlﬁmaﬁa@@mpbumameﬁaﬁvtagomﬁ@féﬁtﬂdﬁbrs

ut eri ne cancer a d. VVI t unor ncer , 2000, 60, and

Vb o e 6 HaunSigY ind ing s and & BT popialk SUF RS ATOLYE B T3 &
P°|Y”UC|QBEBgﬁzﬁ&ﬁgﬁ?okﬂlﬁ,%Hg@t'on with the discovery described above in

Section C, the inv ors o he present disclosure also discovered that

t unor and candﬁmaﬁﬁhh&nkme@dﬁﬂhbﬁhxmﬂnmmmhﬁGMh@mpmmmag&m§@m¢elIs have been
i nduced to he polyploid or not) and which contain at ?ast one nutation in
(i) a hun@éiﬁngétfreﬂ t@ﬁ@ﬂ%@é&f&rm froNE §H; DR YSHBOY Senrast. aaligneoh BAX gene and
8 hunan KONGRS bl RN MY GRS ion s ikl o AR, B dect

proapopt ot1 ¢ encodi ng uhan §%K gene)

and a 25 tkeampat[@@mlf&@ﬂg ﬁ@hﬁadoﬁsmn@u@maemtdolleake'rﬁala%ma Roeyti¢ eat ment with
a Bcl-2 famly protein inhibitor after i nducti on of pol ypl oidy with at

| east onelewai@lnymla@ut@ynyemw hgkea@élﬁltﬂonqCmtle;trm@:loblﬁsnwdemmmomad tunor and
cancer cells wh n east ne tatl Bcl 2
o o- apopt Bt HEian AL Bite Aelsiiog A i akdhasiteyljEhn ol Becl AR i
gene), (ipakal@ciyiemoN ¥ aRREcarGhorhd, 'b'la)ddé’r &Hé@%rﬁ%%a@oepr‘tﬁeaﬁp&l%&t ic 30
encodi ng gene (such as' a human BAX dgene and a human BAK gene) and a human
25  bronchogenic carcinoma, cervical cancer, chondrosarcoma, chordoma choriocarcinoma,
chronic leukemia, chronic lymphocytic leukemia, chronic myelocytic (granulocytic)
leukemia, colorectal cancer, craniopharyngioma, cystadenocarcinoma, diffuse large
B-cell lymphoma, dysproliferative changes (dysplasias and metaplasias), embryonal
carcinoma, endometrial cancer, endotheliosarcoma, ependymoma, epithelial carcinoma,
30  erythroleukemia, esophageal cancer, estrogen-receptor positive breast cancer, essential

thrombocythemia, Ewing’s tumor, fibrosarcoma, follicular lymphoma, germ cell
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NOXA gene do not exhibit or experience apoptosis or cell death when

si mul taneously or subsequently treated with at | east one Bcl-2 famly

pr ot ei n iwWbi2bi11068863 Thus, in view of this di scovereCTius2&0058389

aspect, the present disclosure provides nucleic acid assay nethods to
detect the presence or absence of at |east one nutation in 5 (i) a human
Bcl-2 pr ocajpaht odncer, gheasgihogyyosham disdsd) hasargidilasmBAdpageng and a human BAK
gene), (ii) a human NOXA gene, or (iii) a human Bcl-2 pro-apoptotic

encodi ng lyppecqlbilaz sangst, AoruengrinwaNtivRprestaid 2 chUNEMYSRECO§ne) and a human

Sarpl oo, greqd ok A0y HratL B AR, M AE SR T ENA ext ract ed.
froma til?ﬁlﬁéﬁotﬂz@é%|1&1,keﬁ[h(,jly(rﬁﬂhb)na¥ﬁlo iweﬁ@ﬁﬁl-HB%gHm’s)?ﬁfan%&ac&E% or other

amplification assays to chronosoma extracted froma Tissue sanple.
Assays ushypgrpselfetatrd diserders ofythe bladderc brsh ¢, coddng Singsorshica papeersi de nucl ei ¢
acids, in a of .these formats.can.al sa be. used. .The assays of the

i sci osurkEoae A e Ry BeifeRge St e e eahor S aman Bot- 2
pro- apOp.t1?Blbﬁ0tﬁ@ﬂ9dtﬂﬁﬁ@a‘i‘ﬁdtﬁé{%d Rota AR I dPAS iSRG ARdnA, human 15 BAK
gene), (if) a human NOXA gene, or (i1ii) a Ruman Bcl-2 pro-apoptotic

encodi ng gesothe(ismemuadpla ninwetoam, BAX ogemes &udteaiah iyalomBAyg@aepmand a human
NOXA gene for use in botg_predicting thera@% response and for nonitoring
patient ricspRblstomas eyl elldyng eanges pligoslgediogliqne. o) cangeipesieogeniey | y
protejn inhihbjt I i | i | I t therapy and
a Bc 1102 fs’aﬂrry‘opl)? ’ g{aggéf%w?ﬁ ﬁ?%c:??dtgrc 2%@5@@1?&&%{?%%6%%%& ﬁgﬁ Bﬁ% Iction can be
run bef or@rdih@na@imchlosial giliGithcafia 8éra) gasgite o e adniptadi @ycimhomhjci ng agent (to
i nduce pol yploidy) or after induction of polyploidy but prior to the

adm ni st rigtindesisimas thabeergyosaisemaespre@nieasibreeopy gleed PAICIAGMBISEBIMONENd pati ent s

that do not Fh or exhibit s PmIn at. |l east pne nutati iplﬁi) a human
Bo1- 2 pr NSt vt Ehes fe o tainoRis and isemesadl s g & human BaK
gene), (idahcd@s s KA 61888, sQhovibhh, )swRat ARt aAIndRgel WaldinQr&RQPt ot i ¢

encodi ng gene (such as a human BAX gene and a human BAK gene) and a human
NOXA Genemgasogldbilmenon isdel @dumbisgitbiiee dapecrtahé Mapys wirnér (&apat Ros.oi dy

i nduci ng n Bcl-2 famly ejn i.nhibitar gr. a conbi ion of a

pol ypl of i 0pridlaéi g Gy ERkert e B Lifmgors e BhiefRig f0)

For nonitoring patient response, the assay can be run at the initiation of
therapy 30(nanely at the tinme of adm nistration of at |east one pol yploidy
i nduci ng agent or after adm nDstPoltnuokeotile Aksayeast one pol yp | oi dy i nduci ng
agent but prior to the adm nistration of - 80 - at |east one Bcl-2 famly
protein i nhi bilpépynectonwithBicidysoydiz dpwsibed shove ayeacsopt, theanveniost 9fon(s) in
the t4ss L a; .f I t I er of

col 15 Ena A3t Hsalofire TG Fspd R GRE Bhost S GHAG 8L vBYER™ ¢ hen
sanpl ed agithopseay@ds Rind Yebie indi®dnb be bol@?l&hﬁ(ﬁr o) b todi dhoddataRt & 1&Ren conpar ed
to the baseline or 5 predetermned |evel. Wiere the nunber of nutations
remai ns t¢ns nertionon (dedwueas Bel-2 peo-aneptosipgnoading geat (suple pnghwngneBAXve and can

oocurs.  1at pad T EiernaiR b SR DD AERAN T A e s HER B BREORE 1 oci st ance
to cont i nyggonekyRdRiad¥nt RIMEANALBNEA Kherame  IRedmZB ARMchY -pE @t €i n

i nhi bitor 'therapy or "a conbi nati on of polypl oi dy i nduci ng agent therapy and
Bel - 2502 HuamnlNOKAgcet rard¢ inmivictapexhibe raspyancd teetragseny svitifa B fdinggl osure can

be used with.test.sanpl es obtaine rom tient syffering fromcancers
such as, r_sakemrfafl%ﬂ?rn% éaldpat}onétf@agvthc_&(%h@ gﬁﬁé}st QeuRAYnIgidk dFHugneacut e

| yPNOCy Lo GHIRRE RorBOII M HASHl Eab RH BRI i STRARBEY i 1Gas g1 OB aSti
adenocar ci-nonm, angl osarcomne, astrocytona, nyelonbnocytic an

pr onyel ooytitatign indOutleinikhtBot-2lpro-hapkeivi cdcodims gdnegalch asahemaoBAX fanke duct
carci nonn, bl adder cancer, brain cancer, breast cancer, bronchogenic

car ci nomednddupas Al gensar(ii) & Roman DO Bers; Oicibraduimen B mierapanitivons,
chronjc | ' rani.c .l LG .l em ' I tic

Car antlh oo ErEf RSl 26 nbirap BEPLR & anG dHGLF BARO KR! Suy Bl

cyst adenocarci noma, diffuse large B-cell |ynphoma, dysproliferative changes
(dyspl asi as and netapl asi as), 20 enbryonal carcinoma, endonetrial cancer,
endot hel i osarcoma, ependynona, epithell9al carcinoma, erythrol eukem a,
esophageal cancer, estrogen-receptor positive breast cancer, essenti al

t hronbocythem a, EwW ng's tunor, fibrosarcoma, follicular |ynphoma, germ
cell testicular cancer, glioma, heavy chain di sease, hemangi obl ast ong,
hepat oma, hepat ocel | ul ar cancer, hornone insensitive prostate cancer,

| ei omyosar conm,



25 |i posarcoma, |ung carcinonma, |ynphagi oendotheli osarcona,

| ynphangi osar cona, | ynphobl astic | eukem a, |ynphoma (Hodgkin's and

non- Hodgkwo'2831/0688Bi gnanci es and hyperproliferative di secaaszoioissshe

bl adder, breast, colon, lung, ovaries, pancreas, prostate, skin and uterus,
| ynphoi d mal i gnancies of T-cell or B-cell origin, |eukema, |ynphonma,

medul | ar yYNO&ACgdne i noneditii @lekpatcas@apopisBo el damsnwhe giltandOusly or
nmesot hel i oma, multiple nmyel ong, el ogenous | eukem a, myel ona, myxosarcong,
neur obl astubsrvebrirested Withcad 1gast apgdPcdanemily pwtdigsdén@F.ogl i oma, oral cancer,

ost eogeni c - - .sarco .gvarian.cancer., pancreat i cer apillary

adenocar i nomed Ty dyis Pt L i BRI e S bt G GG o G

prost at e GRAGELcId 4s8NAchBdd toGRfcel the PRscric@ bt ARBARYS aMBast bheRHRAMPSAr cone,

sarconmm, sebaceous gl and carci noma, sem noma, snall cell Iung carci nong,
@

sol i d & unfrashynesarBdl2amerspenoticancedin@gyne (suchlas adeinian BénggSiceamne dumgguanous
cell carcipgm, .synovi ona at gl anpd carci Wl denstrom, s

mecr ogl 0B RriGi)ati Bian NOXA S5ao PE i 4 BrieB 02 eer At A ICRENE  umor
(Cancer e gsugﬁ)%)a h#fan BARIschOnd a humanBEK! SO UG uARE ﬂ@Xﬁgg'%naO@f:f or ned
on any type of test sanple, Such as a patie t'i ssue sanpl e of any type or
on a deriWatisikehythelizobn assayd todintag tparciopkelhdir shinpled, (i1) mmmoarcry 10suspect ed

tunmor tissues. (i.ncluding fresh frozen and fixed paraffin-enbedded tissue),
cel | i sollhbedizatieuassays & Pfgema%qmﬁé%@fsﬁéacreéﬁ)r(%ﬁrlgsugéﬁap st (BY i dentified
in a fl oo CPNe ' Al fine- lhe

aspi I’g)![ es&) 1%%461%1%15%?%9 8%% )ts(%?%lgég P ngg%ﬁlrgﬁggesg%dtg{} g{:otn%ldéﬁmgﬁﬁlg ﬁe genomn ¢

bi omar kerstiayted fHomi &k gad $aaipla SARY T usiigngntieficatabdpk vl hedhed eeldd) vedhaisc
aci d- based probes, such as 15deoxyri bonucl eic acid (DNA) probes or protein
nucl ei ¢ awsPHIE RINIIC pridsasanys thpse wdappliserbe 8sedhi ch are desi gned/ sel ect ed

to hybridize tQ a specific.chronpsonmal. t.arget., The unl abeled prinmers are
used”in ampt i 111EQeT N 008 SirEi0GHER ER! B8R wur Lot CRERAoT BB on (PO,
in which @B pishpditeil ddedifg PAIYNRNAS & haAkh Bibeserkhad hatggh nucl eic
acid sequence for subsequent detection. The detectionh probes used in PCR or

ot her 1520aBpKigene)afii) ehunss NEX Argeng pefie) abiyar Bdey meepoptotiaendodingl | nor e
preferably, detectipn pr useful in " | -tinme PCR'. escent | abels
Do ol oo el ar G ROpM 8B usne fd iyl R Rageherimg arogin SIOBA LR Mh1 o

| abel s copgmn i i.g I o : e
chronogeni ¢ air)f%(}h :ﬂ?g'?: 81'8? (t:%}[%é/g?%% ﬁ%:elaaﬁaaf @g&g@ﬁgggﬁg &b%SP%TﬁQ E%g%%ﬂ : 1z%el i ng
t echni queadeige gescthedapyl ai BelLHemily pertah irhébifoFana combiffatica@olyptalidcul ar

cytogenetjcs: 25 protocols, and appl.ications._ Humana Press, Totowa, N.J.
Xiv, p. 4RduCIRgRECBigAEIaRY 8nd Belm gﬁlllé(rpéOtPlﬁdéblb@ratAééﬂﬂﬁ EOTRYPOBSE r ef er ence) .
I n deject] ] I b ] BYAY t hese probe
I abefilong rg@ﬂtﬁénqé&g ?egf@%%ltﬁée%@éﬁﬁ%@& &fgmg %grt %ﬁ%@@ﬁ%@%ﬂ& ra§(e:l¥ted froma
patient s@hplese puypltdidy)sortakteninbiydeioh dF pelgplofiyttaepibrad eayddanisttitRherabl y, in
situ hybridization is used to detect the presence or absence of at 30 | east
one nut atdtdessi anc(Bej-2familyraiotee mhibifor.cnd paipingt that derobshovgorgeh®it( such as a
human B 8 S Rs o TR oA (98 Hhan b2 p-(opBRc MRS (e dd 1) @

a human BAX gene and a human BAK gene), (i1) a human NOXA gene, or (ii1) a human

25 Bcl-2 pro-apoptotic encoding gene (such as a human BAX gene and a human BAK gene)
and a human NOXA gene would be considered cligible for therapy with a polyploidy
inducing agent, a Bcl-2 family protein inhibitor or a combination of a polyploidy
inducing agent and a Bcl-2 family protein inhibitor.

For monitoring patient response, the assay can be run at the initiation of therapy

30 (namely at the time of administration of at least one polyploidy inducing agent or after
administration of at least one polyploidy inducing agent but prior to the administration of
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pro- apoptotic encodi ng gene (such as a human BAX gene and a human BAK gene)
and a human NOXA gene. Exenplary genes for which the presence or absence of
at | east woeomussssBon i s detected is a human BAX gene, achwsenoBsdssgene, a
human NOXA gene and any conbi nations thereof Prinmer and probes can be nade
by one of skill in the art 5using routine techniques in the art or using

probes sugheagsoncBrse favay p@ipdig inhibioeoestablahltly Byeidcdblets Kiths, such as the
TAQVANO Gene EXxpr.ession AssaYs (Applied Biosystens, Foster City, CA) for
det ect i ngneladeHs) id dtedissinsany e freassplenthe pereens oBmial celyorawmb cHenes.

Exanpl f TA eS| ilable f i ed
51 osyst ergOVHIE s o TR TS Bl THE o P Shufer SPMER o5 cene
Appl i ed Bisgs¥shedhe INQYRNEnERBE: FPrRitasshk AR theSainpaRBO3ARIFW01 n BAK
Hs00940250 (gﬁlﬁeNOXA Hs00560402 ml Probes for use in the in situ

hybri di zaredatermenaddelsl.oWheteghelinggbay ofimatatighs remains thasanisras ddcrgasouips :
chronoso enunerati.on probes, i.e. robes, that hybridi ze to a chronposomal
Fegton. _UBEARY Ik pdpase Caimdsn b PORmighM Rran s it HEsRedence or
Loabsencey gl KB b ik 1E ABRARE oo Ak oP BERL iR RS halic €, Pr obes
that hybridize to a specitic [ocus on a chronosone and “deteCt the presence

or absencdevolbpal iepisandeto comttusd péligplomdysndreirarageprtbdrersy, Bil-2 famipr obes t hat

hybri di ze to.a chronmpsomal regi.oqn and .indi cate the presence or absence of
an arm ofPrateglplél’:libﬁi)gtﬁﬁlﬁpﬁbﬂ%%@ln%‘é’ﬁ 0£p§15pll9ﬁyu§@wng| Etgemstﬂ?%f @IBE to use a

| ocus,spect.ti: . etect changes of the uni que 20 chronosonal
DNA sleoaugigie]g&f?&?ﬁgmihﬁ%rtﬁ% ted | ocus, such as, for exanple, one or nore

of human BAX, BiKsandoNXAistiogire ciebd@ds whthricst Sanilés sbtdiggieraagpanas probes
for in situ hybridization are described in U S. Patent No. 5,447,841, the
cont ent s wffelipg BAmzgeecarnvich pobat e linstedith apgustie paremeaculs latkedites ome

ated 25 either

ST A S M AR e
Loce  caingie sprane nuipmatn JoreRyRhopyomIa: |
cent r bnertecetflewkenie, bawas oatiecarcinoma, bile duct carcinoma, bladder cancer, brain cancer,
breast cancer, bronchogenic carcinoma, cervical cancer, chondrosarcoma, chordoma,
choriocarcinoma, chronic leukemia, chronic lymphocytic leukemia, chronic myelocytic
(granulocytic) leukemia, colorectal cancer, craniopharyngioma, cystadenocarcinoma,
diffuse large B-cell lymphoma, dysproliferative changes (dysplasias and metaplasias),

20  embryonal carcinoma, endometrial cancer, endotheliosarcoma, ependymoma, epithelial
carcinoma, erythroleukemia, esophageal cancer, estrogen-receptor positive breast cancer,
essential thrombocythemia, Ewing’s tumor, fibrosarcoma, follicular lymphoma, germ cell
testicular cancer, glioma, heavy chain disease, hemangioblastoma, hepatoma,
hepatocellular cancer, hormone insensitive prostate cancer, leiomyosarcoma,

25  liposarcoma, lung carcinoma, lymphagioendotheliosarcoma, lymphangiosarcoma,
lymphoblastic leukemia, lymphoma (Hodgkin’s and non-Hodgkin’s), malignancies and
hyperproliferative disorders of the bladder, breast, colon, lung, ovaries, pancreas,
prostate, skin and uterus, lymphoid malignancies of T-cell or B-cell origin, leukemia,
lymphoma, medullary carcinoma, medulloblastoma, melanoma, meningioma,

30 mesothelioma, multiple myeloma, myelogenous leukemia, myeloma, myxosarcoma,

neuroblastoma, non-small cell lung cancer, oligodendroglioma, oral cancer, osteogenic
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- 83 - Centroneres of primate chronbsones contain a conplex famly of |ong
tandem repeats of DNA conprised of a nononer repeat |ength of about 171
base pai rwo hiaissswBse referred to as al pha- satellite DNACT@SRI0ORSIE
fluorescent in situ hybridization probes to each of chronbsonmes 14 and 18
are comercially avail able from Abbott Ml ecul ar (Des 5Pl aines, IL).
Except i onaldoyhayseidriah carntes iphnerényiochtbez phpiflarypidolearcafomad, fapiitaly | abel ed
fluorescent probes, such as described in U S. Patent No. 5,491, 224,

i ncor por adaEdNMes: @ingaletnay palegydlivaua veyaprosete eprcemsenabeddiocpramoma| so descri bes

i mul t 1 SH [ h fl Ly | |.ed be.
ToUser ul ORISR TRy B B s R Sut R GRGRRbSeh MR’ eneral i v
contai n_sgehileddf sn ol Qrdiydihd, db1EEubdrA c&memRs MBdardds), amelgtelsRAgence of
about 10,000 to about 1, 000, 000 bases | ong. Preferably the probe hybridizes

to a tiar gencgsqenuhs ofll chicipomes.cyadviONA sacatt dlandicarqemd, Sakdenstiomats | east

100, 000 bases |0 t o about 500, 000 bases | on d,al so incl udes unl abel ed
bl 0cki ng MAEPUPENHETER Fortd i HPBBEVHRGE Caeerdne &) BRsqumer (GaGee fEPat ant No.
5,756,69@m0bng)?gﬂpgﬂts of which are herein incorporated by reference, to
avoi d non-speci'fic bi'nding of the probe. It is also possible to use

unl abel ed, syrifieaesvenade adsaganepdrformod be by gpé df ost spapk| deh auepationt aci d as
t he bl ocking nucleic acid. For tar%,eti ng the pgrti cul ar | ocus, it is

n
pr ef er r edISHaRMPROIHNFBEY or QB R gEVALYE hareofaasly @é@ﬁ%ﬂ@@%ﬁﬁ’gtm@ﬁéﬁr the gene

d 1t . h ai g ; : ;
fhe oihe. “elS B hal RsBR (beRigRET ot ol e R e AR i 5
cl ones sugdla@ssudhat eirdiddtingrepithdlal &dlls GhpaenebamesmtiBaAm sblood simisle| | ke. BAC

libraries for the human genone are available fromlnvitrogen (Carl sbad, CA)
and can bemphueds tisyae. band warrpweand fing-seadicoampstteusef ul clones. It is

preferred to e the iyersity of i f.ornia Santa uz .CGenone Browser to
Pent1 1y ona sabaseReieliR iR RisiOLo! s B8Rele areBilences can ¢ hen
be used tig,sMnhiGSisEHs DGR RECEEBIS 14R1IUERR B hdsbdprdbésesuch@si dentify
useful clones. The cl'ones can théen be | abel ed by conventional nick

t r anslsat i deoxyrdidnodsicand (D&EY)gdotes of progiin sudisgibadidi(2Paf) probex obedabeled
Exanpl es of fluorophores that can be used in the in situ hybridization

ot hode. dBERTT BBIT e e tensy Seel b niouhyr e b ATl A este et o

52 et 6) TER|o e e YRR efif TR e, s P 8firerdBthain reaction

5- (and- 6)(PC&n) hiaxyHidhuadtee pambnbinding,cr edpetrascnmpidichthecyrgetatuele(chcidC) ; 7- - 84
- diethylam noc?urrari n- 3-8ar boxylic acid, tetranethyl-rhodam ne-5-(and-6)-

i sot hi ocysAERNEe 103 spligauany detestionx y e detashonmyoben gepdri RER or other

7- hydyoxy- 1 N-3- r | 1d. 6-]fL ' .
LUl AT S LA i Oy B RO . oo
5, 7- di metfryles4s bRl id- Bal-tifie FURAZ & wortseeiadsueapire pls® picerRdifek use in situ
eosi n-5-i sot hi ocyanat e; 5eryt hrosi ne-5-isot hi ocyanat e;

5- (and- 6)hybaidizatign bis othet Adcadlc khels cammanly Tt bindwbadizetdnde¢haequesvbl ecul ar
Probes; an Invit r{)(ge br and% .. Probes 158 be a\rii wed %/l ﬁh‘?ﬁ fl uollr9 cence
i or o cope? IV ERTGBRREIERTE and (PR 1S S bbrd el Por BbEE ng dual
or tripleclafcPaRUcldib®n BELRHPPSEWS. DRI hRl&Q - vahohRAEES. See, for
exanple, U S. Patent No. 5,6776,688, the contents of whicth are
25 protocols and applications. Humana Press, Totowa, N.J. xiv, p. 411, the contents of
which are incorporated herein by reference). In detection of the genomic biomarkers by
microarray analysis, these probe labeling techniques are applied to label a chromosomal
DNA extracted from a patient sample, which is then hybridized to the microarray.
Preferably, in situ hybridization is used to detect the presence or absence of at
30  least one mutation in (1) a human Bcl-2 pro-apoptotic encoding gene (such as a human

BAX gene and a human BAK gene), (i) a human NOXA gene, or (iii) a human Bcl-2
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10 incorporated herein by reference. Any suitable m croscopic inmaging

nmet hod can be used to visualize the hybridized probes, including autonated
di gital iwegongesssstens. Alternatively, techni ques suchpas/usbawossstonet ry
can be used to exam ne the hybridization pattern of the chronosonmal probes.
Al t hough the cell-by-cell gene anplification analysis resulting fromin

si tu 15hyhoiagomatid @todiag pees (@tidhed a Hubran G200 gtk dat @i BAIC géhcgbisda be
detected by quantltatlve PCR In this embodinment, DNA is extracted fromthe
tissue salwma@ NQX4 gese-t Pﬁéﬂmahm gmpetpr pLghche prssange ar ahspnce of aideasiends

i fi | B t ot d
(otch s Bl ERNeB B Ml B R R TR S BT PFRREL SRS ecodi n
gene (sucihdagy @orhylmﬁblﬁlt&rmn@nn@r MIRBLNGMbYBRG: bRofUsraRilZE tRUVA gene, a

human BI K gene a human Bl M gene and ‘a human BAD gene), or (iii) a human
Bc1- 2 Spr aisa}gdputma t@clmm@@hnrtge gt peusingpriobesssueh athese aB@dab@)@me and a human BAK

gene) and in a.h enco hurran Bl D a human
XA, geneo AP G St EAOM RNGEAER Bofivan Aba JShdicdnd a
human BAR@&REIs péstaxcl b%g%ﬁfét fﬁ?gsaﬂa%rragtem{ e ﬁx@;@ﬁbﬁ 8f Bk pADL,TEr s. - Any
prinmer sequence 25 for the biomark can be use anpl es of priners that
can be uskAKand NOMgeis| (Bmampleﬂ'abTAQMAN@eG@eé?s;pmmomﬁsﬂlys hedlsblcone
rrutation s the ef er mi ned compari son_ to ef erence anplification

st andar d. qrabﬁp@{]%? @EKI@%%@ a@sw&m@@@?@@&ﬁ\ -3' (SEQ ID NO
1); aptisense: CTCAGCCCATCTTCTTCE;A&% (SEQ ID NGO 2) BAX WO

2011/ 068863PCT/ U82010/ 058549 sense: 'PGGTTATGGGATGGGTGAGG (SEQ I D NG 3);
antisense: 5 - CTGLITTTTC(E@QCCLIICQ 1&d1§1§§@dn[g NG |4) BAK sense:

5' - TCCGAGGTGCTCCAGT TGGAGGC- 3 (SEQ I ® Wthksense: 5' -
GCCCGECCTGEGICTTTCGE 3'| (SEQ | D NO XA M croarray- based copy
nunber anal ysis can al sg-pbg—uset: %) ebflog%%%—l%ﬁ{— t he chronosomal DNA
after extraction is la ﬁ&g for hH ) U,Ogn,l,n toa npicroarray conprising a
substrate having mul ti plBARmob| Iﬂ%@&“@ﬁﬂoa@el ed nucl € c acid probes
5arrayed at probe densi|tN@XAup toHg¥60H2 mill | i on prgbes per square

centineter of substrate surface. Miultiple mcroarray formats exi st and any

of these can be used, in the present
Probes for use in the in situ hybridization methods of the disclosure fall into two

broad groups: chromosome enumeration probes, i.e., probes that hybridize to a
chromosomal region, usually a repeat sequence region, and indicate the presence or

15 absence of an entire chromosome; and locus specific probes, i.e., probes that hybridize to
a specific locus on a chromosome and detect the presence or absence of a specific locus.
Chromosome arm probes, i.e., probes that hybridize to a chromosomal region and
indicate the presence or absence of an arm of a specific chromosome, can also be used. It
is preferred to use a locus specific probe that can detect changes of the unique

20 chromosomal DNA sequences at the interrogated locus, such as, for example, on¢ or
more of human BAX, BAK and NOXA loci. Methods for use of unique sequence probes
for in situ hybridization are described in U.S. Patent No. 5,447,841, the contents of which
are incorporated herein by reference.

A chromosome enumeration probe can hybridize to a repetitive sequence, located

25  cither near or removed from a centromere, or can hybridize to a unique sequence located

at any position on a chromosome. For example, a chromosome enumeration probe can

hybridize with repetitive DNA associated with the centromere of a chromosome.
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di scl osure. Exanples of mcroarrays that can be used are the Affynetrix
GeneChi pO Mapping 100K Set SNP Array (See Matsuzaki, H., et al.,

" Genot ypiwg 201688660, 000 SNPs on a pair of ol igonucl eot ipde/useo@wsssso Nat
Met hods. 1:109-11(2004)); the 10 Affynetri x GeneChi pO0 Mappi ng 250K Assay
Kits (such as the GeneChi pO Human Mappi ng 250K Nsp Array or the GeneChi p0O
Human Map@énti@nieblI6f Btisnalrcheymosomes st b yomplek XarkiyneTondandéap pipegs 500K
Array Set, each of which is conmercially available fromAffymetrix, Inc.,
Sant a O AfDNLapmprispd ofgimaenemeranest laeoefebadd | Mase redisr thyt aariqEsdai | abl e

from Agil en hn | ne. ant a r.a,. b lumn m,croarrays
(11 unt naS 4 bR BN ABPRE, ome i esel deeirigilpTh By Rl cgen, -

Inc., MadifsBfbmolbes B4 &nd MNRO cotRinB@ialy aQhilaBRTHsHh aBbbE®IJR GlpaNEAY t o det ect
anplifications, it is preferred to use a mcroarray that has probe

sequerfcesPlripendi)e than three separate locations in the targeted region.
Exanpl es of probes.that can .be used in.the mcroarr r own in bel ow
Tabl & 520 TarECR SR B TCHNE NGB NG DO TR RATEARACSEATC
(SNP_A- 193018011 B SFQ PUNG % CRAT ST FGAT T T EAGRITT 6N 2237715)
BAK SEQ LiSveR: HGOCT GAACATCTTGEACATTTTT " ( SRP A@Q{asl%oz) iomescEQ ID NO. 9
E. Det ectWSgP&xitMes $i40m, 224k describes sitheltdnemel FIBH ageneuexpmessthanorfcor (i) a

human Bcl: 2 pro-f;\pop ofi c_encodi ng gene (such as a human BAX gene and a
hunan BAI@%%?I}tY(Iﬁbeiedd)rﬂl?ﬁmn NOXA gene, or (iii) 5 a human Bcl-2

0" SHEPL o ¢ CARAIIL0 AN WDt AR, BYB50E ALV, A o)

and a human [2) m ne SSESSI e’ anount of one

or nore niBifmcedtothpbridiesto sschgthesom¥EDNACErget sdeary ot AlghuRNA00 1 sdanpl es are
known in the art. To neasure nmRNA | evels, the cells in a test sanple can be
| ysed, anb0QG00 tages|lengfPrafrraklyi the prode hybradiess top target mgach of ¢hrpmesosial

am 11 ar RN dledmer? BT f ARG O CRESERE R AR P e do R e cays
usi ng detggs @blesapdbRE bIRNMNG MubdR aBIdAR @R frbbemix, NoditdIs¥ed iPUM. ti ng) or
guantitative or sem -quantitative RT-PCR nethodol ogi es using appropriate
ol i gofuc| Radenit Ne. p75mre96s thelontentsa whadhyare beraintindoapdrsted by refemmceqioant i t at i ve
0 ot Iyl chzSlLen, BaSaS GRS PR3 AE S el SRMLG T ssue
oligomeric nucleic acid or peptide nucleic acid as the blocking nucleic acid. For
targeting the particular gene locus, it is preferred that the probes include nucleic acid
sequences that span the gene and thus hybridize to both sides of the entire genomic
20  coding locus of the gene. The probes can be produced starting with human DNA-
containing clones such as Bacterial Artificial Chromosomes (BAC’s) or the like. BAC
libraries for the human genome are available from Invitrogen (Carlsbad, CA) and can be
investigated for identification of useful clones. It is preferred to use the University of
California Santa Cruz Genome Browser to identify DNA sequences in the target locus.
25  These DNA sequences can then be used to synthesize PCR primers to screen BAC
libraries to identify useful clones. The clones can then be labeled by conventional nick
translation methods and tested as in situ hybridization probes.
Examples of fluorophores that can be used in the ir situ hybridization methods
described herein are: 7-amino-4-methylcoumarin-3-acetic acid (AMCA); Texas Red™
30 (Molecular Probes, Inc., Eugene, OR); 5-(and-6)-carboxy-X-rhodamine; lissamine

rhodamine B; 5-(and-6)-carboxyfluorescein; fluorescein-5-isothiocyanate (FITC); 7-
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15suspensi ons, and detectably | abeled (e.g., fluorescent, or

enzyne- | abel ed) DNA or RNA probes. Additional nethods for quantifying nRNA
i ncl ude RMA 2prigicessBi on assay (RPA), cDNA and ol i gonucl eeCirams20oo583a9 r ays,
representation difference analysis (RDA), differential display, EST
sequence anal ysis, and serial analysis of gene expression (SACE). 20In

sui t abl e @ohgldinimiobemarbCRcadspkylicieal tedamethylgedahmcdetagdd)f or at | east one
mutation in a (i) a human Bcl- ro- apoptoti c encodi ng gene gsuch as a

Eurran BAXSQfBIgEY A é—(ﬁl@r@rﬁam%@g?i@whyl(thdﬁmwehﬂ%ﬁfﬁmﬂﬁu@@fﬁb, -or (i ij i) a
Bcl- i i .
naran. A HRE R SRR S AR AR IR RS SN AR ARG "F o

two pri mes 7 6aMRICRBora38, AiPheRRdecntfapionic QcidOfmlEMRAG M ahfe;r €9 ONs on
opposi te conpl enentary strands of the nmarker sequence, for “exanple

cont aisni ngythtmeinsequethmegarfats; 5{(r)d-)-barhexyrBeliminagi(gapd plastaide™dneodi ng gene
such as a h n nd a_human BAK gene), (ii) a hunman NOXA gene, or
Ei ii) a I‘ﬂ?ﬁgﬁ%ﬂ%@ﬁﬁa@rgﬁ’%ﬁsﬁé{liﬁé‘f@?ﬁf’ag’m’&%en)e (guc% as a human BA?( gene
and a human BAX g&ne) haPdwad Raam 9€ Hﬁcroﬁ%g@%rﬁﬁa%sa otp?‘igte filter for

deoxynucl eoti de triphosphates are added to a reaction mxture along with a

DNA pol yneckasleoroph@e, or bagsipgldyater asge barfd-paefittarsgstio seguemndtipls present in

a sanmple, the - 87 - prinmers will bind to the sequence apnd the pol ynerase
Wil caus®iorpRhopss; §§¢,§0rteéawefée£étéﬁa@at E@-ém?j%@%é, ﬁﬁﬁ?fé?m%@ﬁﬁ@ﬁgémby addi ng

on 145 e DAoL 5 BP0, VS LR LB Sl LDR RS
r eact i on praEicthe kytRisRd prbIE isclvdihg alibmetcd digitlenm@ikeystand to the

S5reaction products and the process is repeated, thereby generating
anpl i fi cahitenatpiebeteshriques spdvasrfloay eytemeley ¢qothesscdorxampicithe cati on procedure

b din ord ity th f NRNA anplified.
Ay sui § ABPBCPR AR v ShrS el ishdS o0 o apopt ot i ¢ encod ng. gene

(such as a hungmdBoiXiRRRR-bHd]l geiumRyifRAKoD8RABKs rédultingdrdik R NOXA gene, or
(ti1) a human 10 BC1-2 pro-apoptotic encodi ng ‘gene (such as a human BAX

gene End hybhdmramorBAlkrajers)) thargdnemia dmemaridXcangadsvebaodetecksd byrmpiaititated and

det ect ed. sjgni ng.effici primers for PCRis within the ordinary skill
" the. arRCRT st T A e vREGRARTURE broug SRR e appr ox) mat el y
50 to 30 ipé?{s i ﬁ‘ﬂ% Pl | rQed(ﬁf( detected in
sever al \%an%lﬁfe%%l i |1(1:§zlar'f%%) prfzjéluct séﬂle 1?%26 Etcelg%slpfs)ua i?gﬁg{%nglﬁ}agt rophoresis
of the sanplapoptoti@crgedingnehd (Werh &S tadiunian@AX pémeanDlAubian BAIQ gehes, (iika g. |

et hidium brom de, Alternatively, the anplification products can be

i nt egr al | Bpmaaddildencpiing gang @eshiosehumandHDrgene rduusaiN o 1288¢ 2deM8Ad t hen
! . ; ] by . o L nen
bemt i) 2SR B P IO, G AAF LSRR QR AL s I £ 2

Anpl nrrored usin real - al -tinme

PCR 20al | iamsanfBul-2tpas-aplsiiteit dnosdiad Ger@Uarthiat athuman BA agdeahehGuaeh d t ar get .
Typically, this approach toaﬂuantl tative PCR utilizes a fluorescent dye,

whi ch carBAB gndoudliea SumamBHS saetdinggeng ésuck achhemansVBReaREEN (ML
fo an ol 10N st e BOERGRRG (N FRrksnr Gl M ke ade SBpBRT L oF
Rglr form ngApeRhe)t by RERpRK PRI QYR hinltphep@fstof pRfhetNAHARIm W qRY&™! €, the
25  for the biomarkers can be used. Examples of primers that can be used are shown below
in Table 4. The presence of at least one mutation is then determined by comparison to a
reference amplification standard.

Table 4

SEQUENCE GENE
sense: 5’-GATGGACGGGTCCGGAGA-3’ (SEQ ID BAX
NO:1); antisense: 5’-CTCAGCCCATCTTCTTCCAG-
3’ (SEQ ID NO:2)
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25 PRISMr) 7900 (Applied Biosystens) and LI GHTCYCLERO systens (Roche). The
fluorescent signal generated at each cycle of PCRis proportional to the
amount ofwBGRipsssbact . A pl ot of fluorescence versus cyelte/useobasssis used
to describe the kinetics of anplification and a fluorescence threshold

|l evel is used to define a fractional cycle nunber related to initial

t enpl at e concengdngd:ISUTGOVEAT@ORIATGEETGAGG @SB@IH) or mredByKl 30det ect ed on

an instrument 3§@ﬁ§‘%ﬁﬂ&ﬁk??dj@QGETW?T?€T€@E€G#W¢®9 thermal cycling, the
i nt ended PCR p*ggugﬁﬂjﬁygkpgp-speC|flc PCR products ¢an be differentiated

using - 88 - pefting By~ treastring. the,chapge -4 Ftuorescence
whil e graduallysnﬁﬁﬁégg% @QZGﬁgﬁﬁéﬁgfﬂFQAﬁﬁk?ﬁe rehot xﬁbubsequent to
anplification aftEQINGIHMEREi &n it can be possible to determine the Tm
of the intendedG CCEQGAE (Wl TCGIs-3¢ (¥HQ 8P NGié) nonspeci fic product. 5The
met hods can include anplifying nultiple nucleic acids in sanple, also known
as "multiplex detection" or "nultiplexing." Miultiplex PCR' refers to PCR
that invol ves M@maﬁ@y%m CORBAUBPRE a8 @ysipFanstye lp?ruSﬁ%r@tEtﬁ embegm@abti on in
order to tﬂ@f:t%hlo?d}ﬂalWz&‘taft&yetx%&}oh% ﬁb@%&‘ %&'h&b&@hﬂﬁm t Q?Ai%%l? nucleic
acids fromone or nore target gene narkers. Furthernore, multi’plexing with
an i nt er n@meRMgRub{Rtchayinkd il fifliimmebilZt utlibodat iud)eicldtiPprovésdes a control
for the PCR without reaction. F. Sanple Processing and Assay Performance

As di ScusBBachrtavsudsnsitiprereiopevarfaniliostprebospriesqofrechetimpetesdnubsdiatc] osur e

b ' npl e. Th ' b d, b h hods of
The prosctiant otFBRGBoradis RBRSE- LM Gvicd waSe FRARIERn Y S Bherar

bl ood sanpl@esufe. ExaRpled bfsrﬁiéﬁ)aﬁfa?rﬂh%ﬁ%h%él ArSHRIA 8 GHE GeReClitp® | ayer
cytol ogi cal sanple, a fine-needle aspirate sanple, "a bone nmarrow sanple, a

| ynph nod¥aprngl @K ScttiNharrsnfisk datauzalasdi, s, SGopitgyingovan 8¢,606anpl e, an
esophage rushin npl e, a bl adder, or | ung W le, .a spinal fluid
sanpl e, NG P cPICRRSOTIAS gy AV ardlesiqin ﬁ?@%hﬁﬁmﬁ ¥ ppl e di schar ge

sanpl a ‘ i il : f C6; éﬁﬁf'e1 a
par af in‘%ﬁggﬂﬁgﬁkﬁkggﬁgHggﬁgﬁi or §ﬁw2£%§§%?h§§9%?%%%§§®§ﬁganp e produced
from any Mbpgng230KpNep Akrabbothd GeasPhip® Hurhanndaping 330K Sty Arrsyspeet ed t unor

tissue, a thin J%%fr cytol ogi.cal sanple, a fine needle aspirate sanple, a
bone mar rdtyaatsIGeneghip®rdponiegie0 e fpre Setacashich whichipsemmegiaflici t es sanpl e,
a | avage n I <k, I e I wash
sanpl e, 2%%”@%?%% ‘#ﬁﬁﬁﬁnsgﬁgréﬁng E%gg%aﬁggﬁ%ﬂggﬁghgggg&ﬁﬁ%¥h aspirate
sanpl e, aviiyréuptag 44BYENALBIe fiHATRbsnt TegHnolwpds, 1At f 8&itoClsam)elllumihd esh
frozen tissue sanple or a paraffin enbedded tissue sanple. For exanple, a
pati eht peicrqsneya(lllbhpednsabpl RicgarCAk Nimblegen 460 myeossess (Nomelgganact an
epi theli cel l,. po atio and this,.extract can then be assayed. A

m cr oai s9agt BB hetr Vel Sinkgh BUEEBR bRl i &8 et e enr i ched
Wi th suspeedIRRaRSHs U préfRtb $10AAR 2 MisRakfy HeGHhs pldhe sBfRh&S tGHokd g€ sanpl es
for use herein are peripheral blood, tunor tissue or suspected tunor

ti ssue, ithrkuchange facateom eethcdargstpd reatans Eximpkh of probesthistices be usnddnpar af fi n

enbedded tissue, and hone .marro he tissue sanple can be processed by any
Gesi r abl MFEREBHTAGH Q@Wﬂdﬁﬁplﬁﬁa&% 5
20

Table 5
SEQUENCE GENE SEQ ID NO:
CTTCAATTTTCAAATCAAACTGATC (SNP_A- BAX SEQ ID NO:7
1936181)
TGAATGCTTTGATTTCCTCACGTTT(SNP_A- BAK SEQ ID NO:&
2237715)
TTGCCTGAACATCTTGGACATTTTT (SNP_A- NOXA SEQ ID NO:9
1815502)
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situ hybridization or other nucleic acid assays. For the preferred in situ
hybri di zation 5 assays, a paraffin enbedded tunor tissue sanple or bone
mar r ow sawpl2e1ti/mwsdssxed on a gl ass m croscope slide and aeparsadiviosssaed w t h
a solvent, typically xylene. Useful protocols for tissue deparaffinization
and in situ hybridization are avail able from Abbott Ml ecular Inc. (Des
Plaines, Illinois). Any suitable instrunentation or automati on can be used
in the performance of the inventive assays. PCR based assays can be
perforned on 10 the n2000 iEaRetestingExpyession: ABBt t Ml ecul ar, Des Pl ai nes,

nybr i di zat o HeRFLOPGRURERGr (s ShitFe P> BERDala EhERfifnks 3
peri pher glsudd RAthusRAAHAX béRMng aﬂﬁ?ﬂaﬁ'ﬂAH"@%ﬂéb‘, (iifa REASEROXN f@cPirqdnce an

extract g(lf circulating tunor or cancer cells to be exam ned for the

pr eserfce ahunsnsdelSeprofapeptoticensodioggenaiserthiasn humag BAJagénerrad aBoma® pro- 15
apopt ot codi.n ne as a human, BAX gene .and a .hupan BAK gene),

T o ek Aty damat N A B ol Fab e B S stk T SaRebidiing. gene
(such as ﬁlemﬂﬁﬁﬂeﬁcﬁé{}%ﬁﬂ%@t@ s%n@%ﬁ%t@@%ogﬁ@%riﬁgﬂm@%ﬁl Xy gene.  The

circulating tunor |'s can be separat by I mmunonagneti ¢ separation

t echnol odgshosmah thesart. Hiat measaicl raRNA 1&vabantHenelisincotast (shiupleicag tolysddlahey,
Pennsyl vani a) .. The at | east one nutatjon . 20js determ.ned for the

circul at itH@?etVﬁlﬁﬁP iy A 1§ §EXSP1‘§$10TC‘B @H“é%l UHEMHHY lq%fgom%@éﬁes it

pr edefer m i i C S hav] i .on made
ot iy prisadnis BBy sy uEAGFULALNAR GHIRE o fbap MR WAL

previ ous 1pokidizaiich dskayB usidp dbteasblgtiabichd DN ALE ROFA pldbesapy., NoAkgrgases or the
presence of at |east one nutation conpared to the baseline |level or the

pr edet er rilefdiag) @aehntdeaiy e dereaguantitayaBy-HER mgthedolpgieTegng appigirsse can
conprise any n r.of cells that is sufficlent.for cli.nical diagnosis,
and 1y pr OO RIEREG pfimsh” ARt My Mool e B i e ) S seay,
the hybrigivgiaizh@eh K345k RENbE SarASPOR S ] fOr @muﬂ%, &3sub s8QPn & Rk Lilysctiestl sanpl es

are typically considéred "test positive" when found to contain the gene
anpl i F3 catuspamsions, and détédtale lbelod (por fliaescoit, ormmzymendbeled THAARA of cell's

identified wt t.least o mut at.] on 30used classify a particular
samml & ntabs AdBionfmgaHbal GUap i RN HES Ry RSP ReRon s Tt b

sanmple. T ugmg f Ll : ! i is also
known as (IIT?eA r)’- 9 A_aﬁfi 85@%? ?%%ﬁﬂgwagﬁﬁgﬁiﬁ%@@{u?f%ﬁe}&%gﬂ%{}gfsg that can be
used in t(RdAetéferannal digisy, ESTIsuglenedamatysh, andSeriflGnali€i ofgahe250 cel |'s, or
5% 10% 15% .20%  25% 30% 35% 40% 50% and 60% of cells in the sanple
popul at i GEFPIGAEOR @B)-one cell can be sufficient to classi fy a sanple as
positive. In i ¢ i SO Lt referred 5
Fo i dihti fy annEBLFP LR DRGSR BB e btiedi®ol Toct Ty ot
| east 20 w@gthlion @S [PshtimMeBEIOY plodipop@tiatndoddstecp@uetisal hu@iin BAX exanpl e,
detection in a typical paraffin enbedded col orectal carcinoma of 30 cells
woul d be guf fndi bunan BAK gese), i) attvenaniNQXA gsse, oo 6ilid # bemamBelel pigi bl e f or
treatnment, 10 Kits The prese i scl osur.e al ont |ates a

var ety " oiPoROE ook pane (pat s PRGBS R AR AR Bl Fowrng <o
t her apeUtﬂLﬁna%Q@(')XXgeﬁé)n @t tés?ﬁ%{plé?%rﬁfd?ly[QfIfUR,'t%_lpﬁh{égs 8ite; a@nd (2) at

| east one Bcl-2 family protein inhibitor. In addition, the kit can

opt i oifal | prepangd theteare panplameitarygo fagionsoe oppesite lcymplehentadnitnndt ofahé on of t he

at least t 15 t heragpeutic agents t&]ﬁa ({)at [ e% ?uf Ler i ng from cancer and
need of tPHXFMEAICICHIPLORMPIDBIAHRT Ihgsedushees hfy Iha WP PeledP™n paper form
or in co o I S ' ke, In
anot her an% ggﬁw %ﬁgﬁ%%%n%gﬁﬁ% pr esazlﬁl%ﬁ)éi%lglz %nsd %ungﬁ%%ig%%’o@')get ecting
t he human NOXA gene, or (iii) a human Bcl-2 pro-apoptotic encoding gene (such as a
human BAX gene and a human BAK gene) and a human NOXA gene. An excess of
30 deoxynucleotide triphosphates are added to a reaction mixture along with a DNA

polymerase, e.g., Taq polymerase. If the target sequence is present in a sample, the
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presence or absence of at |east one nutation in (i) a human Bcl-2

pr o- apoptotic encodi ng 20 gene (such as a human BAX gene and a human BAK
gene), (iwDa1lmesssd NOXA gene, or (iii) a human Bcl-2 proTapeqbossses
encodi ng gene (such as a hunman BAX gene and a human BAK gene) and a human
NOXA gene in a test sanple. Exenplary genes for which the presence or

absence qfriradrs vilabind anthe Bejudhécadmditbe ptdyachedwilisiang thapdmbkistto bs a human BAX
gene, a human BAK gene, a human NOXA gene and any conbi nations 25 thereof.
Such ki t sxénded dlapg the anaskes sequepes by addagemmiickeptidae Byrrpisine gad toverispg esence or

absence o h o)V} scri-hed.at | east nut at i . Far ample, said kit
cancont anh s B PERPEM: M B2 3hsBE8 MYSLH LGRS g ¢ on
to the praQesstolftien kehétichdRoGRAL &lcBssPHN@S wilPhiRd PGk Blagkcaahdltathé Mers.
Thus, the present disclosure further provides for diagnostic and quality

cont rdl 30kdtios peashuptisiasd thy poerssois repseted thertley genaratidg pmpheeagion pudbets.c aci d
probes or, nucl ei c aci ipers . .and. probes descri bed herein. tionally the
Pecays, Kb femtdpsivishbbRanmu et racctutcho by FEturet §l QUrdBur o can’ be
optim ZEChJaHﬁf?L{§@arﬁ&ﬂﬁ8m% Pt forns (e.g., inmmunoassays on the

PRI SMr), AXSYMO, ARCHI TECT(r) Bnd ETA (Bead) platfornms of Abbott

Labor at ori es, AbbsaithblPamgmentlof (B edn Bd-2gtrbrepoptanmercediag garedswh asn vitro
Addi ti onal | th nd kit .conponents can

di agnosti c, assa ) e assays, kits N
be enpl oyEHmap %@irﬁ@m #sk vtimaan BAK g@&@n@ﬁé, uipin NOEA 26 @Rik s MBRATf her

hand- hel r I,0L=0f - - S ' ., for
examite, i FEahaoi SRREnESERY RN Wil AR AR N PR PGS, Abor
Labor at ordnds, huARBNOX Raseke cdnlbe 2ipiticd ashénieal. Dasimanpagieyntyyisicetot hat
performs sandw ch i munoassays for several cardiac markers, including Tnl,

CKMB and BNPis withti thesasdisatyskahia thsarh obiepiestly ogpen! Hicld dggmeimionileteodomgl e- use
test devices are descri for example,.in U S Patent Application

Publ i catiaéﬁal?\ﬁ’ég’?m‘ﬁ%%é%%%@é‘f? e?&%ﬁﬁ%dﬁ&%‘%‘??, 2005/ 0054078 and 2006/ 0160164,
whi ch are i ncogpplifdaaen _@&tglcatwber&i&fe%nﬁeeve&sﬂ%?s.%ﬁbh@@a@iwbmnason the

manuf acture of el ectrochem cal and other types of inmmunosensors is found in
U. S. Pat enn bhlyisuglj36 By eBttrophiordsisiof thd wmpieno ergebarglttheh $yinmegfvathend™NAf or its

ncht oS SRS 19 ST R Mt O A S S bhcortr o
Pt gl WL ORI Sh A RO Do o1 1
The kit camyifimorpedattee appdgtriact sipdutatinglBpéctrasuch as a fl uorophore,
radioactive Amplification can be also monitored using “real-time” methods. Real-time PCR
20  allows for the detection and quantitation of a nucleic acid target. Typically, this approach
to quantitative PCR utilizes a fluorescent dye, which can be a double-strand specific dye,
such as SYBR GREEN®. Alternatively, other fluorescent dyes (e.g., FAM or HEX) can
be conjugated to an oligonucleotide probe or a primer. Various instruments capable of
performing real time PCR are known in the art and include, for example, the ABI
25 PRISM® 7900 (Applied Biosystems) and LIGHTCY CLER® systems (Roche). The
fluorescent signal generated at each cycle of PCR is proportional to the amount of PCR
product. A plot of fluorescence versus cycle number is used to describe the kinetics of
amplification and a fluorescence threshold level is used to define a fractional cycle
number related to initial template concentration. When amplification is performed and
30  detected on an instrument capable of reading fluorescence during thermal cycling, the
intended PCR product from non-specific PCR products can be differentiated using
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noi ety, enzyne, biotin/avidin |abel, chronmophore, chem | um nescent |abel,
or the like, or 20the kit may include reagents for |abeling the nucleic

aci d pri nwopitdesseaucl ei ¢ aci d probes or the nucl ei ¢ acipdTprseomwnsssand

nucl eic acid probes for detecting the presence or absence of at |east one
mut ati on as described herein. The prinmers and/or probes, calibrators and/or
control s maanpenadysivviBleglcisorisemachimge dofli@cnens wiilgredudl] g prrseidgi nt o an
appropriate assay format, for exanple, intg mcrotiter plates. 25The kits
can opti dhafamperaiet gfdicgedstpn pubsepishicio aaplificaionapd sighdl ereraliahi ihgpiost i ¢

anzymos, sy B feliRhe i aRER el @R RN P ARG T T ke

Qt her conppggRifR.prédeh as buffers and solutions for the isolation and/or
treatnment of a test sanple (e.g., pretreatnment reagents), may al so be

i ncl uded in t hEhekngthodslven kictudmamphtyong inoltiale npcierecicuiden sameploralsodinews80 ot her
controls. Qne,or re .of,the conpanen of t Kit | yophilized and
Che kit dmgfiieniecam caltabgRa SubiehBER rosr TR b ABetieht  on o
the | yophidigefloE AIARE BLior PTRGALL RHfic FABRANARRr & ddlie ol buARK onal |y

are provided in suitable containers. As iIndicated above, one or re of the
cont ai nermuliiple noele avidsy intlutag nptlaicecidd fremkorie dbnord tagtet gare markdéraide

containers for holding or storing a sanple (e.g., _a cantajner or, cartridge
for a bl doHthermQre; fﬁ‘éltlﬁléﬁlﬂgé‘)lﬁl w&ﬁe@aﬁﬁwﬂr@gﬁg@t 1%,8 IRAE. IHAD Ry or 20y

optiopgal | et Al tI{)Ff%ﬂﬂe &SR t?eacm)ﬁ(.i ng vessel s and ot her conponents
EREERE A

t hat Taci € preparation of reagents or the test sanple. The kit may
al so include one or nore instrunments for assisting with obtaining a test
sanpl e, such as a syringe, pipette, forceps, 1lOneasured spoon, or the Ilike.
The kit further can opti @maﬁpampleﬁtmwgmﬁAsﬁ@NiP@hf@rmancmse, whi ch may be

oD or the 1 |5 s STl P rRER R e SRR FtBlen o ME Qo Meier cor )

as wel | agshdh@niprl e R5udah@ldth bt AGaydieythe aRMEs Of thaBRE&k Aiselos@t | east
one nutation in (i) a human Bcl-2 pro-apdptotic encodi ng gene (such as a

hunanl 5BAXagenapasthny tineytcludalg agempheral h1pgd santplayaturhi@Xasgpeore, susprectedi i) a
human Bcl-2 pr.o-apoptqtic encodi ne (such,as a human B ene and a
nurmn BAKUGERERuaRhe T aoReRA SelE SR GerHE R BHESBAL s BB ot hods. 20
descri be [ : ' g ted and

sen - aut gmn%? %‘gkﬁ%gggg{ﬁ??%ﬁ%lﬁﬁgg ﬁggi%\;\?@?’gﬁ?{lﬁgg%no@ %&qgﬁaggg conprises a
m cr opar tdaalpk) an esophegalbrbehihg @ample, abtudteror [Ratvesh saple, Hspd@d fldd and

5, 006, 309, and as conmerci all rketed, e.g., by Abbott Laboratories
(Abbott P#RRIC, p%auhﬁul)d‘ﬁ@nlp}p&é(cgeﬁ aspirate sampleg,] a mpp){e d1sctf1arge sample, a

20  pleural effusion sample, a fresh frozen tissue sample, a paraffin embedded tissue sample
or an extract or processed sample produced from any of a peripheral blood sample, a
tumor tissue or a suspected tumor tissue, a thin layer cytological sample, a fine needle
aspirate sample, a bone marrow sample, a lymph node sample, a urine sample, an ascites
sample, a lavage sample, an esophageal brushing sample, a bladder or lung wash sample,

25 aspinal fluid sample, a brain fluid sample, a ductal aspirate sample, a nipple discharge
sample, a pleural effusion sample, a fresh frozen tissue sample or a paraffin embedded
tissue sample. For example, a patient peripheral blood sample can be initially processed
to extract an epithelial cell population, and this extract can then be assayed. A
microdissection of the tissue sample to obtain a cellular sample enriched with suspected

30  tumor cells can also be used. The preferred tissue samples for use herein are peripheral
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Sonme of the differences between an automated or sem -aut omated system as 25
conpared to a non-autonmated system (e.qg., ELISA) include the substrate to
whi ch t hewbiositoesgseci fi ¢ bi ndi ng partner (e.g., capturepramusbadpyssis
attached (which can inpact sandwi ch formati on and anal yte reactivity), and
the length and timng of the capture, detection and/or any optional wash

st eps. Wigo&h surfornBsucaittsaspatted tunwr migsucsinchidag o nkddl Sopirayes,Ifeghli re a
relatively longer incubation tine with sanple and capture reagent 30 (e.g.,
about 2 8 Yissug 2ad popdinenbsddektifisug apdbencemfoy.mat  (e. g., ARCHI TECT(r),

Abbott Laboratgri.e hayv rel ativel harter .i batdion ti.me (e.g.,
approxi matel y ﬁeégﬁl@ Sg%élerﬁaﬂﬁ? ﬁgoc?sg?& l&h@f@% e@ioﬁﬁjré}e%@zﬁn%gé;? eas a
non- aut ondk, 8L Gzt ot beter AsclEb a&ill hRAydTBor tCHBREE] & FRthEBldeRiANt | body
such as the Conjugate reagent for a relatively |onger inCubation tine

(e.g.,5 abwstys proaffig embadrcd ttroomtiseer sampeor boacmarmaredmplensfixed e ay.
ARCHI TECT may have rel ively.shorter incubatign tjne (e..q.,
oor e s tronoogs s iz R et Bpicaly xeeher VSIS  or s

avai | abl gprBtro%‘Ik ARk deggﬁffﬁlﬁéaﬁbﬁ%d A Hebridisiofafe AQMatld FbinSho, AXSYMO,
| kO (see, e.g., US. Patent No. 5,294,404, which i1s hereby incorporated by

r ef er enceMboleciltsineniDics €tayges, IRRIoSM Ahy siitablo ibgac)entaiod ofmaomatioiMahlbe as wel |
as ot her plgtf rms.. Additi ?ngaj ly,. the assays, kits and kit conponents can
be enpl oy¥ad itiheperérmpnecntithg Wyt asseuhiER bad arsart fadsdsitemmedn of her

hand- hel b ALe.Of < t Adj re. s, for
exampite, L8P B a3 e A RS o, DR Pallef el AP\ EHAERES Aobor
Labor at orda@ 9k ueddefot thepheair@bfludrésatin oasiaahybsidhesn dskats. per f orms sandw ch
i rmunoassays. | munosensors and their methods of manufacture and operation

i n singl e-use Inese crbedimert, dicsample sompeses afpsripkskal bvad sampledira a pat ent  No.
155, 063, 081, U..S., Patent. | i.cation, Publi.cation Nos. 2003/017Q0881,
2004 0016875 e ocaors BB b et B MIRR AR o PR PYBoaPEd 1 n
their entdhgidcdFole pREGICEBEfost@ie drhlchst bREMNTaAES il @J@Eﬂhﬁ%é@rﬁo- e
further goes w thout saying that the nethods and kit's as described herein
neceskar i dpppletic onodg gethench ssgfoman B gaet drnoldshunon BAK ggneig(ivat t he

assays. For 2Q_ipstance, enc assed. are vari.ous huffers such as are known
'n the arfimg e o e SR A AT e e

enpl oyed. I %’Mn@ KON L 0 Lae-what s
bel i eved l%ugl akl)leBAt%ggIrlr{)%td ause %Imgﬁgerlr@gg??gu@%@er st ogg{edg?%??f%g?%#qof
pr ocedur eamancklis eac epidpatatedhydmnsinofmagivtis sehasationsecheolo@bsUucKAMRaE | A

3-(R) - ((Carhabenzyl oxy) am no) - y- but yr gl act one, prepared as describped in J.
Am Chemavgg%b.tfe frogdmnyipgon 4guniinggen Valley P@l}nsawamﬁiarﬁmt 1538 Qg G1uiation;

A o A e
acet at e. predetermined level of circulating tumor cells having a determination made of the

presence or absence of one or more mutations determined at a previous point in time,

such as at the start of therapy. Increases or the presence of at least one mutation

compared to the baseline level or the predetermined level can indicate therapy failure.

25 Test samples can comprise any number of cells that is sufficient for a clinical
diagnosis, and typically contain at least about 100 cells. In a typical FISH assay, the
hybridization pattern is assessed in about 25-1,000 cells. Test samples are typically
considered “test positive” when found to contain the gene amplification in a sufficient
proportion of the sample. The number of cells identified with at least one mutation and

30 used to classify a particular sample as positive, in general, varies with the number of cells

in the sample. The number of cells used for a positive classification is also known as the
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EXAMPLE 1B EXAMPLE 1A (16.5 g), diphenyl disulfide (14.5 g) and

tributyl phosphine (16.6 m) in toluene (250 nL) at 80C was stirred for 24
hours, cowmbediiamssssoncentrated. The concentrate was chr egmtusge@pbssdo on
silica gel wth 1:1 ethyl acetate/hexanes. 5 EXAMPLE 1C EXAVMPLE 1B
(18 g) in 30% HBr in acetic acid (250 nL) at 25C was stirred for 24 hours,

concent r aguedff vahigr Estampleo oflivtldElvadied tiaxtandetiged M thbdetbediigtioneidtide The
extract was extracted with 1M HC and this extract was cooled to 0OC,

1,
adj ust ed abguipH29250sil Phand Jallamd Sex d Paet Bd, AR50 AV P rettiand’e The

concent r a0 4 PEatiat i e eIty hy 38 1075 SR e bESIRRERE: s5c vas
treated WiisQify MsBhie 1§FostRcO 0 a Wﬁlca@}{%‘%ff%i_ dMeESd thkud afRld Qlis gdfopRUr S,

cooled to OC,"treated w th nethanol ), poured into nethanol (500 m)
and concentidentifoat lgusindGkealis es pdsitivieeind omeepitcfaaited to rlentefylaateast 20400s asL) was
treated with. a_.HCl-sat urated net hanol. (800 . refluxed.for 24 hours,
cooted. COMBRATVEREERE ohlsit Ode MHEoDM R Al esdRact b el Perklimy | mcet at e.
The ext  aghhdas! ASAE AHrkiNaCH ARG, bk nErrRRs ARG METSQRNs 11 ter ed
and 20 concentrated. The concentrate was chromatographed on silica gel with
et hyl aceimitec 2delneblodmnatdaehdnyl acetate and 10% net hanol / 10%

acetonitril e/ 5% TEA/ 75% et hyl acetate. EXAMPLE 1E 25Met hyl vi ol ogen
hydrochl oride (1.17 g) in DW (80 nL) at 25C was saturated with
triflyoromethyl iodide, treated ‘Ni“@}czjldté uor obenzenethiol (9.7 m) and TEA
(20 , stirred for 24 hours, dilutéd Wth water (240 nL) and extracted
with diethyl

chl oride and l{érepréésﬁglt?fﬁicgq)f?%%%ﬁstoa"}(l\og mp ge%E%W%%atcﬁ r@?ezl%g gzgo 3') o
in 1.1 2 GRathint IabrRCylehfdatd R ARutiE htsWal Bit least polyploidy inducing

agent; and (2) at least one Bcl-2 family protein inhibitor. In addition, the kit can
optionally include instructions for use, namely, the administration of the at least two

15  therapeutic agents to a patient suffering from cancer and need of treatment thereof.
These instructions may be provided in paper form or in computer-readable form, such as
a disc, CD, DVD or the like.

In another aspect, the kit of the present disclosure is a kit for detecting the

presence or absence of at least one mutation in (i) a human Bcl-2 pro-apoptotic encoding

20 gene (such as a human BAX gene and a human BAK gene), (i1) a human NOXA gene, or
(iii) a human Bcl-2 pro-apoptotic encoding gene (such as a human BAX gene and a
human BAK gene) and a human NOXA gene in a test sample. Exemplary genes for
which the presence or absence of at least one mutation is detected using said kit is a
human BAX gene, a human BAK gene, a human NOXA gene and any combinations

25  thereof. Such kits can comprise one or more reagents for determining the presence or
absence of the above described at least one mutation. For example, said kit can contain
one or more nucleic acid probes. Alternatively, or in addition to the probes, the kit can
contain one or more nucleic acid primers.

Thus, the present disclosure further provides for diagnostic and quality control
30  kits comprising one or more nucleic acid primers, nucleic acid probes or nucleic acid

primers and probes described herein. Optionally the assays, kits and kit components of
-9] -



(800 nL) at 25C was treated wth sodi um periodate (56.8 g) and
ruthenium(l11) chloride hydrate (183 ng), stirred for 18 hours, diluted
wi t h di chiorommaickssae (100 nli) and 5filtered through di arorase@ussssast h
(CeliteO). The filtrate was washed with saturated sodi um bi carbonate and
extracted with dichl oronethane. The extract was washed with brine and dried

(MySOA) ,  the biesere disalosure @M&”@p’tiﬁil@éﬂ fol i onavdermdrialtatfeams {¢.¢.1 ered through
silica gel. 10EXAMPLE 1G MPLE 1F %7 3 g) in chlorosul fonic acid
(32.8 m)mmunm@@ys\/mth@?m&l‘é® MSYM@ R BITREGHP apd EBA tBradaplatioinpedt ed ont o

crushed i T xtyacte nd t he extract
s vas ety rBaEalILL S UL i o SR B Pl M

concentr A Ily, the adsdNVRESanHQif ddapdheritdcdnSRRpIGRAlN (706 nl)
at -78C \?\%ggiltoﬁ%cg%s%&w Edl%ér_llnl?o%?tu?naﬁydr oxﬁle (198 nI%)e(;'vCern hour’, SH%I rred
for 1 Showtherdommdhéet axpmplesi ¢hetrocBSBicalior othmhmdledcbomtmfaawwnt rated.
The concentrate X W th. ter and 20ex cted with e acet at e.

The oxt r Bt i PERT AHUBHT i o ERarR A eI B o EeTe STt ant r af o
was recr ygj; Jlf'c%?é;gpfsmm@tpt%bn%s@fo%@%%?& PadO Y MRl Bctbhical ~ EXAVPLE 1H
(13.48 g) an LE 1D’(11.56 g) in TH L) was treated with DI EA
(15.1 m_)inmh]OHS‘Se}ZiS}atenSﬂhﬁl feofords kemdwich mmnineaksaysrfelaieeekaWalrdlacsmmkeat ed

sodi um bi c onat e and extracted with ethyl The, extract was dried
(MySO4) inrlndeg dal ﬁwg&%Mrmnworéaﬁémﬁwgwf epeEatpgdhepsing) | j zed from

hexangsl e L O m) at
3C vvagost rslle%{é 3&%%%%\%&68?9?% A E)Srge #% %)t i gpg%lngltq 9&@@ érr?eat ed

wi th 4, 4-Wogre0ds/0 cYes RResH0eIss7T, 720@5/0054078 aﬁ&ltm&ﬁl@om{ﬁfhmﬂa}e stirred for

18 hours, poured onto ice, neutralized with solid sodium5 bicarbonate and

ext ract ednmrpwa@ﬂé@m byetchusence THEdwignsl deek areundgadhemanifetiuigiofne and dri ed
i ca oetsiEhBedas SRR RPL TRt R R R O e PR DS p e 35 (1. 7"
9) and 4-phieeisadoIndorydrPea B9 rFeRféKorlthithcBfdsgbgatdind sdhle. 1 N
15 Optionally the kits include quality control reagents (e.g., sensitivity panels,
calibrators, and positive controls). Preparation of quality control reagents is well known
in the art, and is described, e.g., on a variety of immunodiagnostic product insert sheets.
The kit can incorporate a detectable label, such as a fluorophore, radioactive
moiety, enzyme, biotin/avidin label, chromophore, chemiluminescent label, or the like, or
20  the kit may include reagents for labeling the nucleic acid primers, the nucleic acid probes
or the nucleic acid primers and nucleic acid probes for detecting the presence or absence
of at least one mutation as described herein. The primers and/or probes, calibrators
and/or controls can be provided in separate containers or pre-dispensed into an
appropriate assay format, for example, into microtiter plates.
25 The kits can optionally include other reagents required to conduct a diagnostic
assay or facilitate quality control evaluations, such as buffers, salts, enzymes, enzyme co-
factors, substrates, detection reagents, and the like. Other components, such as buffers
and solutions for the isolation and/or treatment of a test sample (e.g., pretreatment
reagents), may also be included in the kit. The kit may additionally include one or more

30  other controls. One or more of the components of the kit may be lyophilized and the kit

-9



met hanol (30 nL) was treated wi th sodi um cyanoborohydride (0.6 g), adjusted
to pH5 with acetic acid, stirred for 18 hours and filtered through

di at onracewo08068863( Cel i te0). The filtrate was concent r ateds2anadssshe
concentrate was chromat ographed on silica gel on silica gel with 10-30%

et hyl acet at e/ hexanes. 15 EXAMPLE 1L EXAMPLE 1K (1.1 Q),

4- chl or ophenfurther @nipgisaedagertOsubtabll fordht Nadstfutiod ofithe [aephilPd€12( PPh3) 2 (0.1
g) in 7:3:2 DVE/wat er/ethanol (20 nL) was stirred at 85C for 18 hours,
filtered GOHDONGHS.di at onaceous earth (Celitel0) and concentrated. The

acetat of nexance ESUPRE Tobr SER B ebilafg sl i il i)

di oxane (ADindlchtc@RBowabRy or(mdte BF the WBStambis i theat mitRfkerfpddte 18ndigur s, cool ed

to 25C and concentrated. The concentrate was disolved in water, heated to
reflud, nledherahan methdaicontaibisHiaihaldigg 6r stohng ool (etg, PBGtaifarbt er ed and
concentrated., 30EXAMPLE 1N MPLE 1M (31.5.9), MPLE 11(39.93 g),
EDAC. HC1 C@%.d%%%é? blfod e eIple)s Vghers RO ﬁﬁﬁ%‘?‘h%gﬁ? SIEMY " at 25C
was StirreglfofcadBuRRWe, millihdt & id b CahALATR Mas.ilAshed W th

sat ur at ed arerlrror?iaumnchik%ri’glle 1a%d ger%!\%\e ané dr?ed (I\/gSOZL%I,l filtered and
concent r gireghratithef ceagenor tt ecstasnptd Thokit ogryayNoadclode @iclarcrgel 5 with

0- 10% net hanol / a ni a- sat u{la[?ed .di chl oror‘rFt hane. 1H. NWR ( SOOW, DMVBQd6) 6
8.12 (d, Wsifumentsgir psjifting pyth ogtamyng gytestpgmpleysueg ag g SYrpige, Ppctp IqUeRPs4H) , 7. 18

m)’l 'éé%%%s]greggm%ﬁé%gﬂgg (d, 1H), 6.85 (d, 3H), 4.07 (m 1H), 3.53 (br,

m 8H), 1.99 (m 3H), 1.80 (m 1H), 1.44 (t, 2H),
0.97 (s, 6H) . THRWAWRLE c2hopiomdiy adiuda@Eiridiong f@)use, MIAchimap bérblovaked
2-fluorobenzene thiol (33.6 m) 1n benzene (400 mM ) was saturated with
chl or odi finpepw tedhenie coapiier-eddaie Rog, fush 23 dist.{u.d3V R the likeer ed t hr ough
di atomaceous earth (CeliteO). The filtrate was washed with saturated NaHCO3
and the water |ayer was extracted with diethyl ether. The extracts 15 were
conbined and dried (MySO4), fil4 ex@gheaiich 6PRRENtrated. EXAMPLE 2B EXAMPLE
2A (46 g) in 1:1:2 CCl4/CH3CN water (1.2L) at 25C was treated with Nal0O4
(165.8 g) and Tedi3oxedapans®d4 thegdof), st welt esithe orethod didetesnindigltie ed wi t h

presence or absence of at least one mutation in (i) a human Bcl-2 pro-apoptotic encoding
gene (such as a human BAX gene and a human BAK gene), (ii) 2 human NOXA gene, or
(111) a human Bcl-2 pro-apoptotic encoding gene (such as a human BAX gene and a
human BAK gene) and a human NOXA gene using the components and methods

20  described herein, can be adapted for use in a variety of automated and semi-automated
systems (including those wherein the solid phase comprises a microparticle), as
described, e.g., in U.S. Patent Nos. 5,089,424 and 5,006,309, and as commercially
marketed, e.g., by Abbott Laboratories (Abbott Park, IL) as ARCHITECT®.

Some of the differences between an automated or semi-automated system as

25 compared to a non-automated system (e.g., ELISA) include the substrate to which the
first specific binding partner (e.g., capture antibody) is attached (which can impact
sandwich formation and analyte reactivity), and the length and timing of the capture,
detection and/or any optional wash steps. Whereas a non-automated format such as an
ELISA may require a relatively longer incubation time with sample and capture reagent

30 (e.g.,about 2 hours) an automated or semi-automated format (e.g., ARCHITECT®,
Abbott Laboratories) may have a relatively shorter incubation time (e.g., approximately

-03 -



20 di chl oronmet hane and filtered through di atomaceous earth (Celite0). The
filtrate was washed with saturated NaHCO3 and dried (Na2SO4), filtered and
concent r aveado1ifisssssoncentrate was filtered through sili eaTgsbtolob3aMPLE 2C
25EXAMPLE 2B (25 g) and NCS (17.55 g) in THF (700 nL) at -78 C was treated
with LHWS (178.5 m) over 1 hour, stirred for 1 hour and quenched wth

ammoni um Whdiuicd éor AREHMTBCTOR Siaslagxtwiredas d nohabitoaiativlfomee bedhess aand t he
extract was washed with brine and dried (MgSO4), filtered and concentrat ed.

The conceftlSatmayvasulears bosiecign aptiady shchsis|the epngugateeagenpiosegedethvely

acet at e/ hexanes. ., EXAMPLE 2D EXAVMPLE 2C (44. 1N | or osul f oni c
2o d (56 anyeypa G Bopyt o B eCor g s S BB Bl e e
onto crushed Af@@l{p{rﬂtmrﬁ%ﬂmﬁé ablbtive®} ShortePmBhRiBn tikR§e 28 ¥piBLinands Washed
w th water and brine and dried (MySO4), filtered and concentrated.” EXAMPLE
2E EXAvPLEMRDigsZor thy ARCHIFESI@Panol (700 ml) at -78 C was treated with

aqueous annoni 9 ove our,.stirred f.or. anot her hour, .quenched
WL ou oL 10 gt RS S i ket Liordon A Ad B8 arrRe lkefent r at o
was m xedowh oy @S glix@Nde Sl 268 St NB. oW h0AGETAlEherdl in@&s‘rb&%% Was

dried (MgSOH4), filtered and®concentrated. The concentrate wa
r ecr yst al by zéterfce anthexiastes PRISM®, Btetahé), addX@hdritim PHILBECAMBIOZE (2. 89 Q)

o o Gt Aoty Thoretad 38 Apdistt Sompement oxn heemalared inodist e,
_ gy BRBONS O |
therell | ol SHLARG RPURRLAREAIME A LE bS] DY ool 8 @

was chr ongsiegk aPhepreunt BistloQide Geforekipld,. &ppBOabIENL alisaanindertial Abbott
met hanol / di chl or onet hane. 20 EXAMPLE 2G Hexane-washed 60% oily NaH (17

g) in di ciierdiernadd AT8o\bbpit Laborapgesiptectrpehpmaen! impnoassay system that
4, 4- di met hyd- 2- 0xq- cycl oh boxyl i i d neth t d
descr i bed RS BREo00sn THEusaeRs AL Eh MiielSyhunLBRE, oG 15, 50
m nut es, a%@g%@ﬂaﬁsh fnosir(I:?Z@ﬁ%e tbt @atiesk b B chibdd Foi Rk ARRE NANES Wat@Ne. anhydri de,

warnmed to 2 stirred for 18 hours, washed with brine and dried (MySO4),
filteted 2068,68dntehPrine dppodivPPEDIRHtion Nos. 2003/0 EMAMPLAB02G0{ 86 7g) |,

Cetraki oCA0RBRETR BRGNS B P bicbateoh b g et sntirtimebsrisfiRasl (600
m.) at  for their teachings regarding same.
It further goes without saying that the methods and kits as described herein
necessarily encompass other reagents and methods for carrying out the assays. For
20  instance, encompassed are various buffers such as are known in the art and/or which can
be readily prepared or optimized to be employed.

The following examples are presented to provide what is believed to be the most
useful and readily understood description of procedures and conceptual aspects of this
disclosure.

25
EXAMPLE 1A
3-(R)-((Carbobenzyloxy)amino)-y-butyrolactone, prepared as described in J. Am.
Chem. Soc. 1986, 108, 4943-4952, (62 g) and morpholine (46 mL) in dioxane (700 mL)

at 65°C was stirred for 24 hours, cooled and concentrated. The concentrate was

30  chromatographed on silica gel with 10% methanol/ethyl acetate.

-94 -



- 99 - 70C was stirred for 18 hours and concentrated. The concentrate was
di ssolved in diethyl ether, and the solution was dried (MgSO4), filtered
and concewopnraidssc3he concentrate was filtered through eciriusacigesssweth 20%
et hyl acet at e/ hexanes. 5EXAMPLE 21 Li t hi um borohydride (18 g) was
treated with EXAMPLE 2H (76 g) in diethyl ether (400 m) and nethanol (23
m), stirred at reflux for 4 hourBXAsfRILEEtB quenched with 1M HCL, diluted
with water and extracted with dieth et her. The extract was dried

(ngsozt) filtdPetMBhE ohldent)s dipbeny Ydﬂﬁ’élﬁé@ﬁ]é‘eﬁg)r?élﬂéﬂmpbWbmﬁt ogr aphed on
Y EXANPL L 1(17.5
o o PR ARG b R 3l SRR BE DS i iYohfor Bl SEEMI Rl €

rret hanesUTﬁeqwben@ﬂaie%s(iﬁrcﬁ&t@Daﬁhbd@ﬂ@mI 16wdh mt ﬁadefa&eel@l:xﬁ@és. 5 15m nutes,

treated with 4-piperazin-1 enzoi ¢ acid ethyl er (17 g), stirred at
25C fdr 18 hours, washed W|th ammoni um chl ori de and dried (Na2SO4),

filtered and concentrated. The cogﬁ%%ﬁ% s chromat ographed on silica
gel with 10% et hyl acet at e/ hexane LE 2K Thi s exanpl e was

prepared by subgijipyld 1@9(1%?2\'\&5 2431 lf?féace%%%{ﬁl(ﬁsolﬂ?&t%%%n&é\é fofFXAVPLE
2L 25EXAMPLE 2K (16.9 EXAMPLE 2F (22 I n di chl oronethane (200 niL)

at 25C wazl hdumtmtemraté‘d lﬁDA@dHﬁIilM]HCDﬁld@)(tractdd DivhRicofhiyl 6fhicg) Thestxiracted f or

18 hours, diluted w di hI or onet hane (400 hed with rat ed
armoni um W Sfpeied aﬁﬁq é and fugextegt v P@%@w@e ézl‘i"é nt r at ed.

L hgﬁgf?fg%ﬁ?ﬁ@%ﬁ%m%@%@%ﬁ% Srd %Fﬂ?ﬁ@%@%ﬁf%@%@%‘}d Bisdo d6) 6
8.07 (d, N&S0.4; Arédshd chiontréted]

EXAMPLE 1D
EXAMPLE 1C (45.4 g) in THF (500 mL) at 55°C was treated with 1M BH3- THF

15 (650 mL) over 2 hours, stirred for 24 hours, cooled to 0°C, treated with methanol
(80 mL), poured into methanol (500 mL) and concentrated. A mixture of the concentrate
in methanol (400 mL) was treated with a HCl-saturated methanol (800 mL), refluxed for
24 hours, cooled, concentrated, poured into 2M NaOH and extracted with ethyl acetate.
The extract was washed with 1M NaOH and brine and dried (Na;SOy), filtered and

20  concentrated. The concentrate was chromatographed on silica gel with ethyl acetate
10% methanol/ethyl acetate and 10% methanol/10% acetonitrile/5% TEA/75% ethyl

acctate.

EXAMPLE 1E
25 Methyl viologen hydrochloride (1.17 g) in DMF (80 mL) at 25°C was saturated
with trifluoromethyl iodide, treated with 2-fluorobenzenethiol (9.7 mL) and TEA
(20 mL), stirred for 24 hours, diluted with water (240 mL) and extracted with diethyl
ether. The extract was washed with 1M NaOH, saturated ammonium chloride and brine
and concentrated.

30
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WD 2011/ 068863  PCT/ US2010/ 058549 (d, 2H), 7.36 (m 4H), 7.29 (m 2H),

7.20 (m 1H), 7.09 (d, 2H), 6.86 (d, 1H), 6.80 (d, 2H), 6.76 (d, 1H),

4.02

(m 1H), Wo301(mwss6dH), 3.33 (m 2H), 3.16 (m 4H), 2.81prC3/Us2Hp5B429 (m

12H),

1.99 (s, 2H), 1.94 (m 1H), 1.71 (m 1H), 1.42 (t, 2H), 0.96 (s,

10

15

20

25

30

EXAMPLE 1F
EXAMPLE IE (17.346 g) in 1:1:2 carbon tetrachloride/acetonitrile/water
(800 mL) at 25°C was treated with sodium periodate (56.8 g) and ruthenium(III) chloride
hydrate (183 mg), stirred for 18 hours, diluted with dichloromethane (100 mL) and
filtered through diatomaceous earth (Celite®). The filtrate was washed with saturated
sodium bicarbonate and extracted with dichloromethane. The extract was washed with

brine and dried (MgSQy), filtered and concentrated. The concentrate was filtered through

silica gel.

EXAMPLE 1G
EXAMPLE IF (37.3 g) in chlorosulfonic acid (32.8 mL) at 120°C was stirred for
18 hours, cooled to 25°C and pipetted onto crushed ice. The mixture was extracted with
ethyl acetate, and the extract was washed with water and brine and dried (MgSQOy),

filtered and concentrated.

EXAMPLE 1H
EXAMPLE 1G (23 g) in isopropanol (706 mL) at -78°C was treated with
ammonium hydroxide (98 mL) over 1 hour, stirred for 1 hour, quenched with 6M HCl

(353 mL), warmed to 25°C and concentrated. The concentrate was mixed with water and
extracted with ethyl acetate. The extract was dried (MgSOQy), filtered and concentrated.

The concentrate was recrystallized from ethyl acetate/hexane.

EXAMPLE 11
EXAMPLE IH (13.48 g) and EXAMPLE 1D (11.56 g) in THF (218 mL) was

treated with DIEA (15.1 mL), stirred at 50°C for 4 hours, cooled, treated with saturated
sodium bicarbonate and extracted with ethyl acetate. The extract was dried (MgSQy),

filtered and concentrated. The concentrate was recrystallized from hexanes/ethyl acetate.

-06 -
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5 EXAMPLE 3A Thi s exanpl e was prepared by substituting

2- br ono- cycl ohex- 1- enecar bal dehyde, prepared as described in Collect.

Czech. ChwonoGowessed. , 1961, 26, 3059.) for EXAMPLE 1J i mCEXAbMAbESSEK 10
EXAMPLE 3B Thi s exanpl e was prepared by substituti ng EXAMPLE 3A for
EXAMPLE 1K in EXAMPLE 1L. 15EXAMPLE 3C Thi s exanpl e was prepared by
substituting EXAMPLE 3B for EXAMPEEAMPLBIEXAMPLE 1M EXAMPLE 3D 20Thi s
exanpl e was prepared by substituti ng EXAMPLE 3C and EXAMPLE 2F for EXAMPLE
1M and EXAMPLEDNIF,(10 edpend 'chleﬂovqui (BOE)U)MP&‘E WMtreanNm PBQQMHnL).DMSO- d6) 6
8.11 (d, 1H), 7.92 (dd, Z}I_")é &ﬂ 7.34. (m 2H), 7.27
(t 2H) spirreg fgri20 mlﬂytesat C(tma@mlth %4 @thylcmlphexanm (M eBM), 4.04 (m

%ché&ofoiﬁ;_%() éa(r%]g) %%A)%%Hégig g'd(&{% %ﬁ&@ug%a {2 thd ObNium?2- 18 (br,

sol ut Ison arBoral and (& A5 HEDRNR WicEhyY B8 THY cMradti ¥y WAshEd ARE bliRE eRAr ed
according to the procedure described in J. Am Chem Soc. 1986, 108,

4943- 4952ricd.(MRSOy), 322 .a8d vormktrited. THe cohCdirhle winshmatatigrdphdd wht h gaseous
di methyl ami ne, stirred at room tenperature for 16 hours, and concentrated.
The resi omuleca\méwtthI()tl@P/e@thylmcotatngeaaq@lsug of silica gel eluting with 50%
acetone in hexanes to give the desired product. EXAMPLE 4B

EXAMPLE 1K
10 EXAMPLE 1J (1.7 g) and 4-piperazin-1-ylbenzoic acid ethyl ester (1.9 g) in
methanol (30 mL) was treated with sodium cyanoborohydride (0.6 g), adjusted to pH 5
with acetic acid, stirred for 18 hours and filtered through diatomaceous carth (Celite®).
The filtrate was concentrated, and the concentrate was chromatographed on silica gel on
silica gel with 10-30% ethyl acetate/hexanes.
15
EXAMPLE 1L
EXAMPLE IK (1.1 g), 4-chlorophenylboronic acid (0.6 g), 2M Na,CO; (2 mL)
and PdCl,(PPh3), (0.1 g) in 7:3:2 DME/water/ethanol (20 mL) was stirred at 85°C for

18 hours, filtered through diatomaceous earth (Celite®) and concentrated. The

20  concentrate was chromatographed on silica gel with 10-30% cthyl acetate/hexanes.

EXAMPLE IM
25 EXAMPLE 1L (4.59 g) and LiOH (1.25 g) in dioxane (75 mL) and water (10 mL)
was stirred at 100°C for 18 hours, cooled to 25°C and concentrated. The concentrate was
disolved in water, heated to reflux, neutralized with 1M HCI (28.5 mL), cooled to 25°C,

filtered and concentrated.

30 EXAMPLE IN
-97-



5A solution of EXAMPLE 4A (8.45 g, 30.14 mml) in toluene (15 nL) was
treated with tributyl phosphine (9.76 nL, 39.20 nmol) and di phenyl di sul fide
(7.30 g, wo.280/meBwB) and heated to 80 C for 16 hours. TireTrusa@miosss49m Xt ur e
was concentrated and purified by colum chronat ography on silica gel
eluting with a gradient of 0-50%ethyl acetate in hexanes to give the
desired produdiXAMPLEXAVRLES 4CEXAMPLEXALE ABEDACIIN @060 g; and
bi s(cycl opent adi enyl ) zi rconi un(1V) chloride hydride (10.31 g) in THF (100
nL) at 251%\4/eé>s(1§t1i5rga andielgproptheng (F009nlarid 26 Snwanitiried der. 1 3tours divetett r at e was

E%E‘E‘E:%%%@ﬁf%@i@%%%%%ﬁ%%@ Bigh SHlonBF St e g55E; |10
EXAVP i | | !
L gt o A A erdRA T oo AL ARt S B on silica el

acet ate, a6o Wi o j 0! It ,
fitored ‘ﬁﬁ%b?g #X%%tpﬁlﬁwgﬁﬁ.ﬂaﬁhaeﬂg%ﬁ%%ﬁ?glgﬁmé\}gaél%b ﬁ?ﬁ@éé@%ﬁ%ﬂé ioﬁg’)@si lica

0o s R0 o0 g EEney (BN o8, YT B LS

pr epar ed substit for 1Bin E 1C. "EXAVPLE
4F 7.12 d,rle,6e9@@(M. dpL 1), &S (9r3pad o7 (ay18) RSB (bt HN G BAANVIPLE), 2R 4f or
EXAMPLE 1D i(n 30§EXA LE )11. (EX32\1|?/PLE G Th)?s e>garrpI2 was preg)ar ed by

subst i t ut(MGHEXANPE 34D, .80 (EXANPLES (11 2H)h OE5ANMEER. IN. 1H NVR (400 MHz,
DVBO-d6) 6 8.08 (s, 1H), 7.98 (d, 1H), 7.71

10 EXAMPLE 2A
Powdered NaOH (31.2 g), TDA-1 (5 mL) and 2-fluorobenzene thiol (33.6 mL) in
benzene (400 mL) was saturated with chlorodifluoromethane, stirred at 80°C for 30
minutes and filtered through diatomaceous earth (Celite®). The filtrate was washed with

saturated NaHCO5 and the water layer was extracted with diethyl ether. The extracts

15 were combined and dried (MgSQy), filtered and concentrated.

EXAMPLE 2B
EXAMPLE 2A (46 g) in 1:1:2 CCly/CH5;CN/water (1.2L) at 25°C was treated
with NalQg4 (165.6 g) and RuCl;-xH,0 (534 mg), stirred for 18 hours, diluted with
20  dichloromethane and filtered through diatomaceous earth (Celite®). The filtrate was
washed with saturated NaHCOj3 and dried (Na,SOy), filtered and concentrated. The

concentrate was filtered through silica gel.

EXAMPLE 2C
25 EXAMPLE 2B (25 g) and NCS (17.55 g) in THF (700 mL) at -78 °C was treated
with LHMDS (178.5 mL) over 1 hour, stirred for 1 hour and quenched with ammonium

chloride. The mixture was extracted with ethyl acetate, and the extract was washed with
brine and dried (MgSQy), filtered and concentrated. The concentrate was

chromatographed on silica gel with 0-5% ethyl acetate/hexanes.
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(d, 2H, 7.37 (m 4H), 7.28 (t, 2H), 7.20 (t, 1H), 7.12 (d, 2H), 6.89 (d,
1H, 6.78 (d, 2H), 56.70 (d, 1H), 4.01 (m 1H), 3.13 (m 6H), 2.75 (m 2H),
2.28 (m wHp11Z68863(m 4H), 1.99 (m 2H), 1.43 (m 2H), ptTAR2¢wj0585@4) , 0. 97
(s, 6H). EXAMPLE 5 This exanpl e was prepared by substituting

4-(4-(2-(4-chl orophenyl)cycl o-1- 10enyl net hyl ) pi perazi n-1-yl ) benzoi c acid,
prepared as described in commonl y-owned U. S. Patent Application Ser. No.
10/ 988, 338, and EXAMPLE 4F for EXAMPLE 1M and EXAMPLE 11, respectively, in
EXAVPLE 1N. 1H NMVR (400 Mz, DVSEYOMMB2BO (m 1H), 8.09 (s, 1H), 7.98

(2(:6 , 12 1907'( 51 éfg()\lvﬁ’?E%? @2%) %ﬂ%mgrgglgg)ﬁécga%(ﬁ@ﬁ%{imﬂgﬁ% %_5 S,tllrg?df%rr( %9 El Eﬁ |
179 (m Hy G oo pP o e oMy Bl The 210

Thi s exang@ctWas WisBREK R war stDsietaut idFed @%@@@{zEﬁm@ed £d BXAMRkEJ1B in 20
EXAMPLE 1C. EXAMPLE 6B EXAMPLE 6A (6.13 g) iR THE (200 nL) at 25C was

treated with di-tert- 25butyl dicarbonate (7 g), stirred for 4 hours and

concentrated. The concentrate was_di ssolved into ethyl acetate (500 ni),

washed with 1M NaOH, water and brEX&MNE dkied (Na2SO4), filtered and
gt

concentr at ed. ate in THE Cto reated with 1M
e (200 m ) PSP T seob i C sl dls Fraes Sy or vas

ext 1 act ecy kbl ofbtlia @GBS Frer ARG Arclir AdhePROK! g RAGIALGIFNITATL S wer &
conbi ned, q30 washed with water and brine and dried %Na2804), filtered and
concerit r a36aimL)Exaivet o BESC and concEhirsted X Binpdon cavtumtepw espaixed with watdvahd t ut i ng

EXAMPLE 6B for EXAMPLE 5B in EXAMPLE 4C. 5 EXAMPLE 6D
extracted with cthyl acetate. The extract was dried (MgSQy), filtered and concentrated.

The concentrate was recrystallized from hexanes/ethyl acetate.

EXAMPLE 2F
15 EXAMPLE 2E (2.89 g) and EXAMPLE 1D (2.39 g) in THF (20 mL) was treated
with diisopropylethylamine (3.2 mL), stirred at 60°C for 18 hours, cooled, treated with
saturated sodium bicarbonate and extracted with ethyl acetate. The extract was dried
(MgS0,), filtered and concentrated. The concentrate was chromatographed on silica gel
with 1.5-5% 7M ammonia in methanol/dichloromethane.
20
EXAMPLE 2G
Hexane-washed 60% oily NaH (17 g) in dichloromethane (300 mL) at -5°C was
treated with 4,4-dimethyl-2-oxo-cyclohexanecarboxylic acid methyl ester, prepared as
described in Tetrahedron (1992), 48 (21), 4459-64, (53.89 g), stirred for 30 minutes,

25  cooled to -78°C, treated with trifluoromethanesulfonic anhydride, warmed to 25°C,

stirred for 18 hours, washed with brine and dried (MgSQO,), filtered and concentrated.

EXAMPLE 2H
EXAMPLE 2G (86 g), 4-chlorophenylboronic acid (50 g), CsF (104 g) and
30  tetrakis(triphenylphosphine)palladium(0) (2.5 g) in 2:1 DME/methanol (600 mL) at
-99 -



Thi s exanpl e was prepared by substituti ng EXAMPLE 6C and

2- oxa- 5-azabi cycl o[ 2. 2. 1] hept ane, prepared as described in conmonly-owned
U. S. Pat ewm0 24piplesssat i on Ser. No. 10/988, 338, for EXAMPLECA@Sand/058549

N-i sopropyl methyl amine in 10 EXAVPLE 4D. EXAMPLE 6E EXAMPLE 6D (7. 86
g) in dichloronethane (200 nL) at 25C was treated with 2M HCL in di et hyl

et her (20@°Qlyas shifrbd ford 8 hotirs 180 beHébsraA TRReAGNrak Shs distolFeMRidhEF

Thi s exanpl e was prepared by substituti ng EXAMPLE 6E for EXAMPLE 1D in
EXAMPLE 2dther 20dXRVEILEEi dGvas dried (MiaB6 e ksl endeshcpitpall dthe bpn@ubati t uti ng
EXAMPLE 6F and EXAMPLE 3C for EXAVMPLE 11 and EXAMPLE 1M in EXAMPLE 1IN. 1H
NVR (300 wWaijltcDivBtxaaigh sibic8g€l viths]0%4 bhhyl @R /HedanetH), 7.70 (d, 2H), 7.37 (m
4H), 7.30 (t, 2H), 7.21 (t, 1H), 7.12 (d, 2H), 6.84 (d, 1H), 6.79 (d, 2H),
4.2 (m 1H), 4.09 (m 1H), 4.01 (m 2H), 3.82 25(m 2H), 3.46 (m 1H)),
3.18 ( 6H), 2.86 (m 4H), 2.75 ERAMPYE2R- 28 (m 2H), 2.18 (m 4H), 1.88
(m 4H), 1.66 (m 4H). EXAMPLE 7 Thi s exanpl e was prepared by
substituting E[)(ﬂulid?hﬁorbﬁydrﬁfe (B(g\)\@hﬁréaMdiWﬁtBEXEmm:H_E[ﬂM g)]liﬂdMﬂle(SOOM—lz
DMSO-d6) 6 8. 09 f( , 7.18
(tt, 1H),ecther{ @O(IHD a@H)leth@lOéé%(raL) m)red @refiuX( ﬁf4éﬂ}fs 0@0@4 quem@w (m 1H),

f ?% E m \g‘:f% 1%@9{@%&9@?&7%& aﬁ& e&tpacteﬁl_\glth &etﬁg)l étﬁgr "ﬂi?el_gx’traé‘[ v?a% dgl@i 1H),

solu

3- (9H f 1 yi&D.9 m{ep%tdﬁwﬁ&h&a@a'ﬁf@ceﬁaen&ate %'Qhéhl%ﬁia&%pi‘ég%?%‘gl%’iﬁigﬁa %g‘ d

pr epar ed as descrl bed i n commonly-owned U. S. Patent

10/ 988 3&81t1aﬂgomThyllaeetaMEex@@st reated w t h 7-aza-bicycl o[ 2. 2. 1] hept ane
(prepared

EXAMPLE 2]
EXAMPLE 2I (17.5 g) in dichloromethane (100 mL) at 0°C was treated
simultaneously with methanesulfonyl chloride (5.6 mL) and TEA (21 mL), stirred for 5
15 minutes, treated with 4-piperazin-1-ylbenzoic acid ethyl ester (17 g), stirred at 25°C for

18 hours, washed with ammonium chloride and dried (NaySOy), filtered and

concentrated. The concentrate was chromatographed on silica gel with 10% ethyl

acetate/hexanes.
20 EXAMPLE 2K
This example was prepared by substituting EXAMPLE 2J for EXAMPLE 1L in
EXAMPLE 1M.
EXAMPLE 2L
25 EXAMPLE 2K (16.9 g) and EXAMPLE 2F (22 g) in dichloromethane (200 mL)

at 25°C was treated with EDAC-HCI (11.06 g) and DMAP (7.06 g), stirred for 18 hours,

diluted with dichloromethane (400 mL), washed with saturated ammonium chloride and
brine and dried (MgSQOy), filtered and concentrated. The concentrate was
chromatographed on silica gel with 0-10% methanol/ammonia-saturated

30 dichloromethane. 'HNMR (400MHz, DMSO-dy) 8 8.07 (d, 1H), 7.90 (dd, 1H), 7.71
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as described in Og. Lett., 2001, 3, 1371-1374; and N nethyl norpholi ne,
stirred at anbient tenperature for 30mn, diluted with ethyl acatate,
washed wiwb 20115%84d€1, 10 NaHCO3(aq), H20 and brine, dri edT(USa@5049549
filtered and concentrated to give the desired product. EXAMPLE 8B A
solution of EXAMPLE 8A in THF was treated with diethyl am ne, stirred at
15anbi ent%ﬂﬁﬂpe%t(mr éHf, (5’I’29ZnﬂQHDS720”I(dn qqﬁ)cam (datZHﬂ6 S, riegiodde was
purified r omat ogr ap 2012gl‘)at urated with
NH3) , fol(ldozﬁbwt?;é (é,tlﬂi/)HQ%émaHé) BéOémv@Hi ﬁé%(@s?Hé& kﬁr(@d& 2. EXAMPLE 8C

20This e p a b b E MPLE 1C in
EXAVPLE 1@%\%%@ g%P) 5‘59 (5, %H%'Jl %‘:“ﬁ@aﬂﬁ@% bggé substituting
EXAMPLE r EXAVPLE 1D in 25 EXAMPLE EXAMPLE 8E This exarrpl e was

pr epar ed y substituti ng EXAMPLE 8D and EXAMPLE 3C for EXAMPLE 11 and
EXAMPLE 1M respectively, in EXAMPLE 1N. 1H NWVR 30(300MHz, DWVMSO-d6) 6 9.19
(m 1H), 8.07 (d, 1H), 7.97 (d, UE_%.A%P %ﬂd 2H), 7.31 (m 6H), 7.20 (if,
1H), 7.12 (dt, 2H), 6.89 (d, 1H) I( 6.65 (d, 1H), 403(m 2H) ,
3.31 (m 4H), ”ﬁnsl&a(‘r[’% e #8dpreffar aﬁ 'bstlt fiflg 2- %ro?fb w(ﬁl'é&-’l eke&@beﬁﬂ@hyg

EXAMPLE 9A 5Thi s exa V\%s prepa y Ssubstituting EXAMP

EXAMPLE l@epanediiﬁ/ﬁﬁﬁdrﬂsedh CE)ééNIEIzEcIBEhem Commun., T961s 26)306P]) Gorwas prepar ed by

substi tuting. EXA 9@ and XAI\/PLE 3C 10 for EXAIVPLE 11 and EXAMPLE 1M
respecti MELE Hhya

10
EXAMPLE 3B
This example was prepared by substituting EXAMPLE 3A for EXAMPLE 1K in
EXAMPLE 1L.
15 EXAMPLE 3C
This example was prepared by substituting EXAMPLE 3B for EXAMPLE 1L in
EXAMPLE IM.
EXAMPLE 3D
20 This example was prepared by substituting EXAMPLE 3C and EXAMPLE 2F for

EXAMPLE IM and EXAMPLE 11, respectively, in EXAMPLE IN. "H NMR (400MHz,
DMSO-de) 6 8.11 (d, 1H), 7.92 (dd, 1H), 7.71 (d, 2H), 7.37 (d, 2H), 7.34 (m, 2H), 7.27
(t, 2H), 7.18 (t, 1H), 7.12 (d, 2H), 6.94 (d, 1H), 6.84 (m, 3H), 4.04 (m, 1H), 3.51 (br, 4H),
3.27 (br, 10H), 2.84 (br, 2H), 2.33 (br, 6H), 2.18 (br, 4H), 1.97 (m, 1H), 1.76 (m, 1H),

25 1.66 (s, 4H).

EXAMPLE 4A
A solution of 3-(R)-((carbobenzyloxy)amino)-y-butyrolactone (prepared
according to the procedure described in J. Am. Chem. Soc. 1986, 108, 4943-4952, 7.72 g,

30 32.8 mmol) in THF (100mL) was saturated with gaseous dimethylamine, stirred at room
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(300MHz, DMBO-d6) 6 8.08 (d, 1H), 7.94 (d, 1H), 7.71 (d, 2H), 7.32 (m 7H),
7.20 (if, 1H), 7.12 (dt, 2H), 6.87 (d, 1H), 6.78 (d, 3H), 4.40 (m 1H),
4.03 (m Wwb2p11de8B3(m 2H), 3.54 (m 2H), 3.26 (m 2H), p8Ta%2qwiosss)) , 2. 80
(br, 2H), 2.78 (m 4H), 1.97 (m 14H). 15EXAMPLE 10 This exanpl e was
prepared by substituting EXAVPLE 9A for EXAMPLE 11 in EXAMPLE IN. 1H NMWR
(300MHz, tBAMBEIati) fob 168 ho@s (aid cdidentrate® ST ckesidird wasﬁl?elec(tﬁrou%lﬂ)a ple &3 (m7H),
7.20 (tt, 1H), 7.12 (dt, 2H), 6.90 (d, 1H), 6.79 (d, 3H), 4.44 (m 1H),
4.03 (m siliqp geBelging vvith 3046, acgoserm(hwanﬁﬂyo gige the desifedmequet.2 25 (m 6H), 1.99
20(m 6H), 1.43 (t, 2H), 0.97 (s, 6H). EXAWPLE 11 This exanpl e was prepared
by substituti ng EXAMPLE 6F for EXAMPLE 11 in EXAMPLE 1IN. 1H NWR (300MHz,
DVBO- d6) 6 8.07 (d, 1H), 7.93 (d EXWMPIE 7@ 25(d, 2H), 7.33 (m7H), 7.20
(tt, 1H), 7.12 (dt, 2H), 6.81 (m 4H), 4.41 (m 1H), 4.06 (m 1H), 3.83 (m
1H), 3.47 (m AMpticy @EXAVPLEMA (2428 30 n@fﬂD’l) imto@ng h> B wasl. 43 (t, 2H),

027 {5 el RN SR dse SR TR BRGES et L
1, P9 SRR AU TSR

in EXANPLa'id%Nnﬁ&d"bMuﬁﬁQﬁMﬂﬁto @oﬂ@ﬂlc@ 8- DRin With a dablientofP55@dd, 1H),
7.71 (d, 2H), 7.32 (m7H), 7.1 1H . °7.00 Cdt. 28). 6.90 (d, 1H), 6.79

(d, 3H), ethyiBcgtate ikdxanes togiverhe edBroaw:t(m 2H), 3.55 (m 2H), 3.04 (m
8H), 2.34 (m 8H), 1.85 (m 7H), 1.54 (m 5H). EXAMPLE 13 10Thi s exanpl e
was prepared by substituting 4-(4-(2-(4-chlorophenyl)cycl ohept-1-

enyl met hyl ) pi per azi n- 1-y1) benzoi cggaivpr piepared as described in

commonl y-owned U. S. Patent Application Ser. No. 10/988, 338, and EXAMPLE 6F
f or EXAMPLE 1NEXANPEXANP(E ) and bm@pdopemmlepyl)zmn(ﬁ)ﬁWWEthlde]hyldﬁlﬂtR (300VHz,

DVEO- d6) (qO.%'l %; in THF (100 mL) at 25°C was stirred for 20 minutes and concentrated. The
concentrate was chromatographed on silica gel with with 50% ethyl acetate in hexane.
15
EXAMPLE 4D
EXAMPLE 4C (2.87 g) and N-isopropylmethylamine (1.92 g) in
1,2-dichloroethane (50 mL) at 25°C was treated with sodium triacetoxyborohydride (3 g),
stirred for 2 hours, diluted with ethyl acetate, washed with 2M NaOH, water and brine

20  and dried (NaySQy), filtered and concentrated. The concentrate was chromatographed on

silica gel with with 1% methanol/dichloromethane.

EXAMPLE 4E
25 This example was prepared by substituting EXAMPLE 4D for EXAMPLE 1B in
EXAMPLE 1C.
EXAMPLE 4F

This example was prepared by substituting EXAMPLE 4E for EXAMPLE 1D in
30  EXAMPLE I11.
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(d, 1H), 7.93 (dd, 1H, 7.71 (d, 2H), 7.32 (m7H), 7.20 (tt, 1H), 7.09 (dt,
2H), 6.87 15(d, 1H), 6.79 (d, 3H, 4.45 (m 1H), 4.02 (m 2H), 3.84 (m
2H), 3. 56w0m112i6¥8633. 07 (m 8H), 2.33 (m 8H), 1.85 (m p&iHus2d10b48s¢m 5H).
EXAMPLE 14 Thi s exanpl e was prepared by substituti ng EXAMPLE 2K
and EXAMPLE 4F for 20 EXAMPLE 1M and EXAMPLE 11, respectively, in EXAMPLE
IN. 1H NWMR (300MHz, DMSO- d6) 6 8. BXAMPLEL4, 7. 96 (dd 1H) 7 71 (d, 2H),

7.33 (m7H), 7.20 (tt, 1H), 7.09 (dt, 2H), d, 2H), 6.72
(d 1y, 4. 00 (i exppgple wasageraigd mubstgutlrg EMMHIéE Eéllmz 48 (m
25 EXAI\/P "&!ﬁ'ﬁ)IN21%@&@%{@ﬁk{é%é@éﬁ@s@ﬁf?&g‘@ﬁ). 8 g?(Aﬁ/liLE EDC
ab. somxatpre: 1ag (aYAGEEMT 20, i 23RRY: S5TRS TG Ruelhg ExaveLe

15A for EAMRLEHSR.01 nEXHIT)/FBLB Hy XA 861@ ampl(e, ¥as 1pvepar ed by
substltutlng ?/P r(158 or E%I\/PL 1D€1|En2¥§5<A mﬂ )X (I\/IbL 15D

Thi s exanfp,eBals4hmagdh el 1bimsiibbt 0.0U s o). EXAIVPLE 15c and EXAMPLE 3C 10 for
EXAMPLE 11 and EXAMPLE 1M respectively, in EXAMPLE IN. 1H NVR (400MHz,
CDC13) 6 8.32 (s, 1H), 8.01 (br, 1H), 7.67 (d, 2H), 7.34 (t, 4H), 7.24 (m
3H), 6.99 (m 3H), 6.67 (br, 3H), BAvpfers 1H, 3.88 (s, 2H), 3.79 (s,
2H), 3.73-3.23 (br m 12H), 3.14 (m 6H), 2.29 (s, 6H), 2.08 (m 2H), 1.74
(s, 4H). 15EXAVA &atrfple was prepafdu lsy evbstitplieg vk (Qplegidorephdnyl)syebsii t uti ng

azepanOe fecr)lgflmet )Opp Igeorfz){rll 1 yrS%terrl%licae% %relpgregéﬁyp Cl‘lbétP n common" I-Eov%r?e% U.S.
Patent Application Ser. No. 10/988,338, and EXAMPLE 4F for EXAMPLE 1M and
EXAMPLE 11, respectively, in EXAMPLE 1N. '"H NMR (400 MHz, DMSO-dg) 6 9.00
(m, 1H), 8.09 (s, 1H), 7.98 (d, 1H), 7.71 (d, 2H), 7.36 (m, 4H), 7.30 (t, 2H), 7.20 (t, 1H),
7.09 (d, 2H), 6.90 (d, 1H), 6.78 (d, 2H), 6.65 (d, 1H), 4.00 (m, 2H), 3.13 (m, 4H), 2.78
15 (m, 2H), 2.55 (m, 2H), 2.40 (m, 4H), 2.31 (m, 4H), 2.00 (m, 3H), 1.79 (m, 4H), 1.58
(m, 4H), 1.51 (m, 2H), 1.12 (m, 6H).

EXAMPLE 6A
This example was prepared by substituting EXAMPLE 4B for EXAMPLE 1B in
20  EXAMPLE 1C.

EXAMPLE 6B
EXAMPLE 6A (6.13 g) in THF (200 mL) at 25°C was treated with di-tert-
25 butyldicarbonate (7 g), stirred for 4 hours and concentrated. The concentrate was

dissolved into ethyl acetate (500 mL), washed with M NaOH, water and brine and dried
(NaS0y), filtered and concentrated. The concentrate in THF (200 mL) at 25°C to was
treated with 1M NaOH (200 mL), stirred for 5 hours and isolated. The water layer was

extracted with ethyl acetate, and the THF and ethyl acetate extracts were combined,

30 washed with water and brine and dried (NaySQOy), filtered and concentrated.
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20Thi s exanpl e was prepared by substituti ng EXAMPLE 16A for EXAMPLE 4D in
EXAMPLE 4E. EXAMPLE 16C Thi s exanpl e was prepared by

subst i t utwogoBXesdéRE 16A for EXAMPLE 1D in 25 EXAMPLE 1PpcTHXAMPIOESISD Thi s
exanpl e was prepared by substituti ng EXAMPLE 16C and EXAMPLE 3C for EXAVPLE
11 and EXAMPLE 1M respectively, in EXAMPLE IN. 1H NWR 30(400MHz, CDC13) 6
8.33 (s, 1H), 8.01 (d, 1H), 7.67 (d, 2H), 7.34 (t, 4H), 7.23 (m 3H), 6.98
(m 3H, 6.67 (m 3H), 3.99 (m 1 3.82-3.19 (br m 10H), 3.12 (s, 4H),
2.86 (m 2H), 2.55 (br, 2H, 2. 29%MM6C2 06 (m 1H), 1.93 (m 3H, 1.74

(s, 8H), 1.60 LE 17A ed by
substituting SMQD?AW% ﬁl—_’lbit@l th @‘ﬁm&"rm&ﬁg’%ﬂom S
exanpl e wagANMRRF4Ed by substituting EXAMPLE 17B for EXAMPLE 1D i n EXAMPLE
11. EXAMPLE 17C Thi s exanpl e was prepared by substituting

4- (4- (2- (4- chl or ophenyl ) cycl ohept - 1- 15enyl met hyl ) pi per azi n- 1-yl ) benzoi c

acid, prepared as described in COWM U.S. Patent Application Ser.
No. 10/988, 338, and EXAMPLE 17B f 1M and EXAMPLE 11,

gezgegu ‘S’e' BI/H)T SW%s%p akéd @l\éﬁkétﬂ XAM‘@% @@ncﬁz %x?@ a(z?f Sd 1;')H)

7.29 (d, @ejclof 22214he(pmne,211f¢par&1 a]s&leeonbedhi) con&n&ﬁy-letlecBH)S PéteﬁtZ ( m 1H) 3.87
( m 1H) 46&?@103‘[&% gér.zN@gl 0/988,3%8,(%} EX.|/_\D]\/IPLE 2[8 ancriT}\Hsopropy?[met%yf amme 1n - 274 (s
10  EXAMPLE 4D.

EXAMPLE 6E
EXAMPLE 6D (7.86 g) in dichloromethane (200 mL) at 25°C was treated with
2M HCl in diethyl ether (200 mL), stirred for 18 hours and concentrated.
15

EXAMPLE 6F
This example was prepared by substituting EXAMPLE 6E for EXAMPLE 1D in
EXAMPLE 2F.
20 EXAMPLE 6G

This example was prepared by substituting EXAMPLE 6F and EXAMPLE 3C for
EXAMPLE 11 and EXAMPLE 1M in EXAMPLE IN. 'HNMR (300 MHz, DMSO-d) &
8.07 (s, 1H), 7.92 (d, 1H), 7.70 (d, 2H), 7.37 (m, 4H), 7.30 (t, 2H), 7.21 (t, 1H), 7.12
(d, 2H), 6.84 (d, 1H), 6.79 (d, 2H), 4.21 (m, 1H), 4.09 (m, 1H), 4.01 (m, 2H), 3.82
25 (m, 2H), 3.46 (m, 1H), 3.18 (m, 6H), 2.86 (m, 4H), 2.75 (m, 4H), 2.28 (m, 2H), 2.18
(m, 4H), 1.88 (m, 4H), 1.66 (m, 4H).

EXAMPLE 7
This example was prepared by substituting EXAMPLE 3C for EXAMPLE 1M in
30 EXAMPLE IN. '"HNMR (300MHz, DMSO-dg) 6 8.09 (d, 1H), 7.92 (dd, 1H), 7.71

(d, 2H), 7.31 (m 7H), 7.18 (tt, 1H), 7.12 (dt, 2H), 6.92 (d, 1H), 6.82 (m, 3H), 4.04
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(m 2H), 1.81 (m 2H), 1.57 (m 4H). EXAMPLE 18A Thi s exanpl e
was prepared by substituting EXAMPLE 2E and EXAMPLE 17B 25 for EXAMPLE 1H
and EXAVRkA 20813/d6886EXAMPLE 11 . EXAMPLE 18B Thi s exanpl e was/ysc@passsdo by
substituti ng EXAMPLE 18A and EXAMPLE 3C for EXAMPLE 11 and EXAMPLE 1M
respectively, in EXAMPLE IN. 1H NWR 30(400MHz, DMSO-d6) 6 9.60 (brs, 1H),
9.47 (brsim,1H),3.8l 8 4H), 3 26Hm, HR2. eﬁdn 2Hj)230’(171710H)dl 92K, 1H),472(d, 2H),
7.30 (d, 2H) 7.24 (m 2H), 7.15 (m (d, 6.96 (m 3H), 6.92
(d, 1H), @.$6)(m 1H), 3.91 (m 2H), 360(m 2H) 337(m 4H), 3.15 (m
2H), 3.02 (m 1H), 2.74 (s, 6H), 2.25 (d, 4H), 2.08 (m 2H), 1.71 (m 4H).
S5EXAMPLE 19 This exanple was prepared by substituting EXAMPLE 2F for
EXAMPLE 11 in EXAMPLE 1N 1H NVR EXQMMZE 8@NISO dé) 68.11 (d, 1H), 7.93 (dd,
1H, 7.71 (d, 2H), 7.36 4H) , 7 (m 2H, 7.18 (m 1H, 7.12 (d, 2H,
6.97 (d, 1H), st@BtIQIm»f B ﬂmre159 yirmlethbf}yca@oa ammO)Al-lghensasﬂfsmyl;butymH) 2.83

0 i i a%%@?ﬂ%?ﬁﬂéﬂ%%@%@é@g bt Al ioB 3% vins 7 epar o

b bst Y 500 MHz,
7t VT o s SRS b 5

(d, 2H), &8.d2&ribdd i2Bhg, Latt. 23001t 3, 131 51374;4d Nsmedhldmorph@me(stirredlal) , 4. 11 (m
2 08 ?m88azéla%mzerm;@r€’tgr%8f9rﬁéﬂmiﬁ*&m%&%&% a5, pashediyth IBGSE 21 20Thi &
exanp| e ?F@yﬁd%'ﬁ}{d EHﬁ’esH{*&i&'ﬁ[aggoﬁzﬁﬁer&f‘aﬁdgcoﬁ@én%%ﬁWS’BPC%)[ o, 6-di hydro-

2H pyran i perazr n- oi C acl repar ed described in
comonl y- @e@ﬂ@ﬂprbu&t Pat ent Application Ser. No. 10/988, 338, for EXAMPLE 1M
in
EXAMPLE 8B
A solution of EXAMPLE 8A in THF was treated with diethyl amine, stirred at
15 ambient temperature for 2 hours and concentrated. The residue was purified by silica gel
chromatography eluting with CH,Cl, (saturated with NH3), followed by cthyl acetate to
give the desired product.

EXAMPLE 8C
20 This example was prepared by substituting EXAMPLE 8B for EXAMPLE 1C in
EXAMPLE 1D.
EXAMPLE 8D

This example was prepared by substituting EXAMPLE 8C for EXAMPLE 1D in
25 EXAMPLE 11.

EXAMPLE 8E
This example was prepared by substituting EXAMPLE 8D and EXAMPLE 3C

for EXAMPLE 11 and EXAMPLE 1M, respectively, in EXAMPLE 1IN. "H NMR
30 (300MHz, DMSO-dg) 6 9.19 (m, 1H), 8.07 (d, 1H), 7.97 (d, 1H), 7.71 (d, 2H), 7.31 (m
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EXAVMPLE 1IN. 1H NVR (400 MHz, DVSO d6) 68.27 (d, 1H), 8.11 (d, 1H), 7.89

(d, 2H), 7.59 (d, 2H), 7.48 (m 4H), 7.37 (m 3H), 7.13 (m 1H, 7.01 (m
3H), 4.35vd20s/0688dp, 4.24 (m 1H), 3.97 (m 2H), 3.68 (wCTAISR010858369 (M
6H), 3.07 (m 3H), 2.68 (s, 2H), 2.59 (m 4H), 2.14 (m 2H), 1.93 (m 2H).
EXAMPLE 22A Thi s exanpl e was prepared by substituti ng EXAMPLE 4E

for EXAVRIHG, 2B0i(n, 13D, EXP\WJ.H{)ZE@ (cEXIPM%,% @HZZH) 6.65 (Ghi 1), @x3rl, eHyas
pr epar ed bg/1 substituting K and EXAMPLE 22A for EXAMPLE 1M and

EXAMPLE 13 ér@s%c%ﬂ%énym)i a9@m#=ﬂ);_2ﬂé (PR (modl Bz, DVBO-d6) 6 9. 21
(brs, 1H), 8.17 (m 1H), 8.00 (dd, 1H), 7.77 (d, 2H), 7.42 (m 2H), 7.31
(m 2H), 7.24 (m 2H), 7.14 (m 4H), 6.97 (m 3H), 4.11 (m 1H), 3.90 (m

1H), 3.12 (m 6H), 2.84 (m 3H), EXQ:M}(EE9§H), 2.25 (m 2H), 2.07 (m 4H),
1.49 (t, 2H, 1.16 (m 6H), 0.97 (s, 6H) . 10EXAMPLE 23 Thi s exanpl e
was prSepar ed bEhisexastpila was m@aEdAmﬂUEstEngEXAMMMEfOIEXAMEkEI\V@_B AIN. 1H

NI\/R(400%_\7§€I§ H(ZL)%‘BC?dG) 69.21 (brs, 1H), 8.18 (m 1H), 7.99 (dd, 1H), 7.78
(d, 2H) il 2 7.30 (d, 2H), 7.24 (m 2H), 7.15 (m 4H), 6.97 (m
3H), 4.11 (m 1H, 3.89 (m 1H), 3.13 (m 6H), 2.84 (m 2H), 2.63 (m 3H),
2.28 15(m 2H), 2.07 (m 4H), 1.48 (t, 2H), 1.17 (m 6H), 1.00 (s, 6H).

EXAMPLE 24 Thi s exanpl e wasERAdpRIrIEIBby substituting EXAI\/PLE 2K for

585 (brs. 11y TRAGOBBTEOVES IOyl B SR GERAVG LA e EXARPEE 36 (d 2hy
(7}11411&?? E%M&iﬁ”@%@@ﬁﬁmmﬁ%@x ﬁ‘}l ﬁi‘g@f’f@%@%‘%ﬁ@m ey 094( %12
substl tut WE)%AMS% %7) %?%8 @%%E@yLﬁﬁ%éﬁm ?ﬁﬁﬁ&ﬁémepar °d by
respecti vahyy 1h g ERVBRE dNH)LE78ER 368%40 (m, 1H), 4.03 (m, 2H), 3.83 (m, 2H),

3.54 (m, 2H), 3.26 (m, 2H), 3.14 (m, 4H), 2.80 (br, 2H), 2.78 (m, 4H), 1.97 (m, 14H).

15 EXAMPLE 10
This example was prepared by substituting EXAMPLE 9A for EXAMPLE 11 in

EXAMPLE IN. 'H NMR (300MHz, DMSO-dg) 5 8.09 (d, 1H), 7.95 (d, 1H), 7.71

(d, 2H), 7.33 (m 7H), 7.20 (tt, 1H), 7.12 (dt, 2H), 6.90 (d, 1H), 6.79 (d, 3H), 4.44

(m, 1H), 4.03 (m, 1H), 3.84 (m, 1H), 3.57 (m, 1H), 3.02 (m, 13H), 2.25 (m, 6H), 1.99
20 (m, 6H), 1.43 (t, 2H), 0.97 (s, 6H).

EXAMPLE 11
This example was prepared by substituting EXAMPLE 6F for EXAMPLE 11 in

EXAMPLE IN. 'H NMR (300MHz, DMSO-dg) 5 8.07 (d, 1H), 7.93 (d, 1H), 7.70

25 (d,2H),7.33 (m 7H), 7.20 (tt, 1H), 7.12 (dt, 2H), 6.81 (m, 4H), 4.41 (m, 1H), 4.06
(m, 1H), 3.83 (m, 1H), 3.47 (m, 1H), 3.02 (m, 13H), 2.25 (m, 6H), 1.99 (m, 6H), 1.43
(t, 2H), 0.97 (s, 6H).

EXAMPLE 12

- 106 -



MHz, DVMBO-d6) 6 9.58 (brs, 1H), 9.39 (brs, 1H), 8.17 (s, 1H), 7.99 (dd,

1H), 7.77 (d, 2H), 7.41 (d, 2H), 7.30 (d, 2H), 7.24 (t, 2H), 7.14 (m 4H),
6.97 (m Wop1esR3(d, 1H), 4.43 (d, 1H), 4.13 (m 1H), p8TAR2qWI05&k) , 3. 69
(m 2H), 3.52 (m 2H), 3.01 (m 6H), 2.25 30(m 2H), 2.04 (m 6H, 1.49 (m

2H), 0.98 (s, 6H. - 111 - EXAMPLE 26 Thi s exanpl e was prepared by
substituting BEAVEamplenBasprepdrotAvRlubsta (il of-(ERAMP HordAhcaR Do AR E 1M
respectively, in EXAIVPLE IN. 1H NMR (500 5M—Iz DMSO-d6) 6 9.49 (brs, 1H),

8.08 (d, metlyy | gaparerdn- lﬂlﬂoenzplcmlct,@repmi as fesgEbgdhp cnmﬁlonly eonqtU.S2H), 7. 20

b9, 5 1548 St SN s T wnGESANLE Gifor DXRRAE e 5 55 (C

2 19X AMPAH 11, e p@é&uéér% EAMPER 1NN HHR B0ORHDIMD. 4 RAFIAVPLE 27A

ThIS exanpl e was pfe stltutlng pyrro
o R4 AR B A8 WS T e e

pr epared by substitutin
27C (d, IH), 67Ri(8, %bazﬁﬁ eémwHd), 4108 fha 2id). By8 S b g Hi. 1345 (g 2EXAMPLE 27B for

or opar o 8) et Uit g EXHRELE: D36 AP EXAWPLE 3C 25 for EXAVPLE 11 and

EXAMPLE 1M respectively, in EXAMPLE IN. 1H NVR (400 MHz, DMSO-d6) 6 8.08
(d, 1H), 7.96 (dd, 1H), 7.71 (d, 2H), 7.36 (m 4H), 7.30 (t, 2H), 7.20 (t,
1H), 7.12 (d, 2H), 687(m 1H) EXAMPLE [2H), 6.72 (d, 1H), 4.00 (m 1H)

> 19, 10 *aty Thi il v uhitnaind €65k slicomaby D slabsdchy afy

EXAMPLE 2é%lylmethyl)p1pf:1razm-l-yl)benzow acid, prepared as described in commonly-owned U.S.
Patent Application Ser. No. 10/988,338, and EXAMPLE 6F for EXAMPLE 1M and

EXAMPLE 11, respectively, in EXAMPLE 1N. '"H NMR (300MHz, DMSO-dg) & 8.07
(d, 1H), 7.93 (dd, 1H), 7.71 (d, 2H), 7.32 (m 7H), 7.20 (tt, 1H), 7.09 (dt, 2H), 6.87

15 (d, 1H), 6.79 (d, 3H), 4.45 (m, 1H), 4.02 (m, 2H), 3.84 (m, 2H), 3.56 (m, 2H), 3.07
(m, 8H), 2.33 (m, 8H), 1.85 (m, 7H), 1.54 (m, SH).

EXAMPLE 14
This example was prepared by substituting EXAMPLE 2K and EXAMPLE 4F for

20  EXAMPLE 1M and EXAMPLE 11, respectively, in EXAMPLE 1N. "H NMR (300MHz,
DMSO0-dg) 6 8.07 (d, 1H), 7.96 (dd, 1H), 7.71 (d, 2H), 7.33 (m 7H), 7.20 (tt, 1H), 7.09
(dt, 2H), 6.87 (d, 1H), 6.77 (d, 2H), 6.72 (d, 1H), 4.00 (m, 1H), 3.28 (m, 4H), 3.12
(m, 4H), 2.79 (m, 2H), 2.48 (m, 2H), 2.23 (m, 8H), 2.02 (m, 4H), 1.42 (t, 2H), 1.08
(m, 6H), 0.96 (s, 6H).

25
EXAMPLE 15A
This example was prepared by substituting EXAMPLE 6C and 1,4-oxazepane for
EXAMPLE 4C and N-isopropyl-N-methylamine in EXAMPLE 4D.
30 EXAMPLE 15B
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Thi s exanpl e was prepared by substituting EXAMPLE 2K and EXAMPLE 17B f or
EXAMPLE 1M and EXAMPLE 11, respectively, in EXAMPLE 1IN. 1H NWR (500 MHz,
DVBO- d6) wo20b®egdsss, 1H), 8.08 (d, 1H), 7.94 (dd, 1H), peTAB2010/058K) , 7. 36
5(m 4H), 7.30 (t, 2H), 7.21 (tt, 1H), 7.09 (d, 2H), 6.83 (d, 1H), 6.78 (d,
3H), 3.97 (m 1H), 3.28 (m 2H), 3.13 (brs, 4H), 2.90 (brs, 2H), 2.79 (s,
2H) 2. 55 (s, BiexatpBBwidreparéd-y suBstatifgkE X AMPLELl 9o $XA2WPLEbDO@A ( m
1.42 0.96 (s, 6H). EXAMPLE 29 10Thi s exanple was prepared by
substl t utk }%@MPL@G K.2- (4- chl or ophenyl ) cycl o- 1-
enyl nmet hyl ) pi perazin-1-yl)benzoic acid, prepared as described in
commonl y-owned U. S. Patent Application Ser. No. 10/988, 338, and EXAMPLE 27C
for EXAMPLE 1M and EXAMPLE 11, rqgg@mpmgqgm, in EXAMPLE 1IN. 1H NWMR (400
MHz, DMSO- d6) 9. 60 &brs 1H), 8.08 (d, 1H), 7.94 (dd, 1H, 7.71 (d, 2H),
7.36 (m 4H), Thlsa@ca(np ems)premr@bbﬂw(ostltum@EXANﬁiF( B ﬁlH)‘EXPGVIBBE(IH) in1H),
6.77 (d, %M@Egﬁ (m 1H), 3.26 (m 2H), 3.12 (brs, 4H), 2.80 (m 5H),
2.76 (s, (m 4H), 2.31 (brs, 4H), 1.99 (m 1H), 1.89 (m 1H),
1.77 (brs, 1.58 (m 2H), 1.51 (m 2H). EXAMPLE 30A 20Thi s exanpl e was
prepared by substltutlng EXAMPLE 2E and EXAMPLE 27B for EXAMPLE 1H and
EXAMPLE 1D i n EXAMPLE 11. EXAMPLEXOMPTRiISDexanpl e was prepared by

substituti ng EXAMPLE 30A for 11.25 E 1D in E LE IN. 1H
NVR (400 Mz, DHEs e%a@fﬁ?ﬂf%@? Eﬁ_tlil)ltm%EMMP&E ﬁ%an@E?éé 7.70

(S 21ty BT g A gl iy EXhap IR, @ﬂmﬁﬁ)z 308(1 e
2 for dubiyge o By s gt oridinugges S,
T A b S SR O MR A B

12H), 3.14 (m, 6H), 2.29 (s, 6H), 2.08 (m, 2H), 1.74 (s, 4H).

15 EXAMPLE 16A
This example was prepared by substituting azepane for N-isopropyl-N-
methylamine in EXAMPLE 4D.

EXAMPLE 16B
20 This example was prepared by substituting EXAMPLE 16A for EXAMPLE 4D in
EXAMPLE 4E.
EXAMPLE 16C

This example was prepared by substituting EXAMPLE 16A for EXAMPLE 1D in
25 EXAMPLE 11

EXAMPLE 16D
This example was prepared by substituting EXAMPLE 16C and EXAMPLE 3C

for EXAMPLE 11 and EXAMPLE 1M, respectively, in EXAMPLE 1N. "H NMR
30 (400MHz, CDCl3) 6 8.33 (s, 1H), 8.01 (d, 1H), 7.67 (d, 2H), 7.34 (t, 4H), 7.23 (m, 3H),
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MHz, DMBO-d6) 6 9.52 (brs, 1H), 8.06 (d, 1H), 7.92 (dd, 1H), 7.70 (d, 2H),
7.36 5 (m 4H), 7.30 (t, 2H), 7.21 (t, 1H), 7.08 (d, 2H), 6.81 (d, 1H),
6.77 (d, 8ORp11A683(Mm 1H), 3.26 (m 2H), 3.12 (brs, 4HpCTAISZE0(058542H) ,
2.75 (m 5H), 2.26 (m 4H), 2.20 (m 2H), 1.99 (m 3H), 1.86 (m 1H), 1.76
(brs, 4H), 1.42 (t, 2H), 0.96 (s, 6H) . EXAMPLE 32 10Thi s exanple was
prepar ed hQ98 Gui3si)i 6.67 (rﬁ,gSHl)- 699 (12; (4, oI82a3. ma(rbenyllb)Hyal IeheptH)12.86

enyl met hyl ) pi perazin % enzoi c acid, 8 ed as described in

conmonl y (@wA Uﬁbflﬁ’éi)e% 9 fp AH).CAG @GR Hsg,rl 3!\611 3t/ bés(s38H), lMd EXAVPLE 30A

for & and EXAMPLE 11, respectively, in EXAMPLE IN. 1H NWMR (400
Hﬁ&%NG 9.50 (brs, 1H), 8.08 (d, 1H), 7.94 (dd, 1H), 7.71 (d, 2H),

7 36 (m 4H), 7.30 (t, 2H), 7.20 15(t, 1H), 7.09 (d, 2H), 6.83 (d, 1H),
6.77 (d, 3H), 3.99 (m 1H), 3.26 (m 2H), 3.12 (brs, 4H), 2.80 (m 5H),
2.76 (5, 2H), 2.40 (m 4H), 2.31 XbAMPLEHJA 1.98 (m 1H), 1.87 (m 1H),

o7 epar 60 by <R PRI ALE A TN T GKBLE 0D B FESOMBLE Haong

EXANPLE 1 ARS8 e ver, in EXAWVPLE IN. 1H NMR (300MHz, DMBO-d6) 6 9.03
(s, 1H), 8.08 (d, 1H), 7.97 (d, 1H), 7.71 (d, 2H), 7.39-7.34 (m 4H), 7.30
(t. 2H), 7.20 (tt, 1H), 7.13 (dt, 2H), 6.88 (m 1H), 6.78 (d, 2H), 6.70 (m

1H), 3.99 1H), 3.37-3.26 4 12 4H), 2.76 (s, 2H), 2.68-2.53
(rknl) oH) 2(2«?4 2H)13 25(m 10H)(m EP@M%EW%(SzH)FDl 66 (s,(S4H),H)1. 13 (m

6 MPLE 2K and
E)I_<|)A E 27C fgﬁnﬁi%&ﬁ?@%ég%rapn\g@%ﬁﬁﬁgﬁq% res pe§ %’{/Béfdr, I n%%@l_l IN. 1H
NVR (m B¥AMPLE3O. (t, 2H), 7.20 (tt, 1H), 7.09 (d, 2H), 6.89 (d, 1H), 6.78
(d, 2H), 6.71 (d, 1H, 4.01 (m 1H), 3.38-3.27 (m 4H), 3.20-2.84 (m 10H),

.79 (s, 2H), 2.27 (s, 4H, 2.20 (t, 2H), 2.03 (m 2H), 1.85 (m 4H), 1.42
2

(t, 2H), 0.96 (s, 6H). S5EXAMPLE Thi-s exanpl e was prepared by
substituting EXAMPLE 3C and AT EAMBRE T ESAVRLE. 10 ang EXAWBLE 11,

tively i 1
r7 e; gegdhyelﬁ) I H%E%&%M(ﬁgeﬁwz reﬁa!#ed\%g{l%u@éltﬁﬁnﬁgﬂ(i4 ?@Qlﬂ&b%fbn@?é@c&yh@%ﬂ H) 1

( d ZH) By Biletlid)piphzin-6-yDbeadjc e&H) ;prf@a@d ag desciibfd in3omenopity-owtirgd, U. Sos 12 ( s,

1 76 78Pa(tentAp|1;?1catlon%erq\lso 10/5%8 33?8 d](iglAMﬁE 171B? E(%RM?-’]I:% IN?'a ( (m 1H),

EXAMPLE 11, respectively, in EXAMPLE 1N. 'HNMR (400MHz, DMSO-dg) 8 9.58
(brs, 1H), 9.46 (brs, 1H), 8.18 (d, 1H), 8.00 (dd, 1H), 7.77 (d, 2H), 7.41 (d, 2H), 7.29
(d, 2H), 7.24 (m, 2H), 7.13 (m, 4H), 6.96 (m, 3H), 4.12 (m, 1H), 3.87 (m, 1H), 3.63

20 (m, 1H), 3.38 (m, 4H), 3.15 (m, 4H), 3.02 (m, 2H), 2.74 (s, 6H), 2.46 (m, 4H), 2.09
(m, 2H), 1.81 (m, 2H), 1.57 (m, 4H).

EXAMPLE 18A
This example was prepared by substituting EXAMPLE 2E and EXAMPLE 17B
25  for EXAMPLE 1H and EXAMPLE 1D in EXAMPLE 11.

EXAMPLE 18B
This example was prepared by substituting EXAMPLE 18A and EXAMPLE 3C

for EXAMPLE 11 and EXAMPLE 1M, respectively, in EXAMPLE 1IN. "H NMR
30 (400MHz, DMSO-dg) 6 9.60 (brs, 1H), 9.47 (brs, 1H), 8.18 (d, 1H), 7.99 (dd, 1H), 7.77
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(s, 4H), 1.66 (s, 4H). EXAMPLE 36 Thi s exanpl e was prepared by substituting
EXAMPLE 2K and EXAMPLE 9A 15 for EXAMPLE 1M and EXAMPLE 11, respectively,

i n EXAMPLEODLMN 1/0b886BIMR (400 MHz, DMSO-d6) 6 8.09 (d, 1H) pcT3Zo10@s8s44H) ,
7.71 (d, 2H), 7.33 (m 6H, 7.21 (m 1H), 7.08 (d, 2H), 6.87 (m 1H), 6.78
(m 3H, 3.99 (m 1H), 3.14 (m 4H), 2.95 (m 1H), 2.80 (m 3H), 2.58 (s,

6H), 2. 28d(Dnl), 2H),(d 2207.600d,2H), 7.24 @8, AHy 7.45m, IHY2.101(d, 1BH)6.90. 96 (s, 6H).
20 EXAMPLE 37 This exanpl e was prepared by substituting EXAMPLE 2K and
EXAVPLE 178 365, .53 (dEXANFLIE (1] Hinch Ean/BEe: 300 (7.tPed 7 Vsl 4D, PASEXAVPLE 1N

RN e e S T e U B

1H), 3.14 (m 4H), 2.95 (m 1H), 2.80 (m 3H), 2.58 (s, 6H), 2.28 (m 4H),
2.20 (m 2H), 1.99 (m 4H), 1.42 (t, 2H), 0.96 (s, 6H). 30 Thi s
exanplse was prepared by substitut EXgMPIBI91, 1' - bi phenyl-2-yl net hyl)-1-

b ent Apol 1 camaadfe Wi ephsbam BRI o E X RS 2 R ERATEE 17 f or
EXANPLE i i | 0 6) 6 8.19
S 1ry TXARGIRCEL! HENMR | hokiEh TN TN 0P ey RSP AT 7.35 (n
1H), 7.3 T , \ 7 .25 (br, 2H),
4.H)12 (mqfﬁoﬁ?)’g%@(ﬁ]ﬁﬁg%?m%mﬂ’ 7(‘%&1)@’%@181’(@%2?&%7{1{)63 ﬁg&%% (s, ESH; 2.H)1o
4 Phemu 2 g b oy ) Bl oLt aci - prepar ed as
descritbhedm 2@6#%&1‘52%%@% ‘Zﬁ), bat b {'%béi“i“éégﬁgr{)-@eﬁsz Mo, 10/ 988, 338,
for EXAVMPLE 1M in EXAMPLE IN. 1H NMR (400MHz, DVBO d6) 6 8.19 (d, 1H), 8.00

(dd, 1H), 7.76(d, 2H), 7.52 (m 5H), 7.14 (m 8H), 6.96 (m 3H), 4.29 (m
2H), 4.14 (m 2H), 4.02 (m 1H), BXAMPDE28H), 2.13 (m 2H). 15 20 EXAMPLE
40

This example was prepared by substituting EXAMPLE 17B for EXAMPLE 11 in
EXAMPLE IN. "H NMR (500 MHz, DMSO-dg) 8 9.46 (brs, 1H), 8.18 (d, 1H), 7.99 (dd,
15 1H),7.76 (d, 2H), 7.40 (d, 2H), 7.29 (d, 2H), 7.23 (t, 2H), 7.14 (s, 4H), 6.95 (m, 3H),
4.11 (m, 1H), 3.88 (m, 2H), 3.58 (m, 4H), 3.08 (m, 4H), 2.73 (s, 6H), 2.27 (m, 2H), 2.08
(m, 2H), 2.02 (s, 2H), 1.47 (t, 2H), 1.00 (s, 6H).

EXAMPLE 21
20 This example was prepared by substituting 4-(4-(4-(4-chlorophenyl)-5,6-dihydro-
2H-pyran-3-ylmethyl)piperazin-1-yl)benzoic acid, prepared as described in commonly-
owned U.S. Patent Application Ser. No. 10/988,338, for EXAMPLE 1M in
EXAMPLE IN. 'H NMR (400 MHz, DMSO-dg) 8 8.27 (d, 1H), 8.11 (d, 1H), 7.89
(d, 2H), 7.59 (d, 2H), 7.48 (m, 4H), 7.37 (m, 3H), 7.13 (m, 1H), 7.01 (m, 3H), 4.35
25 (s,2H), 4.24 (m, 1H), 3.97 (m, 2H), 3.68 (m, 4H), 3.36 (m, 6H), 3.07 (m, 3H), 2.68
(s, 2H), 2.59 (m, 4H), 2.14 (m, 2H), 1.93 (m, 2H).

EXAMPLE 22A
This example was prepared by substituting EXAMPLE 4E for EXAMPLE 2E in
30 EXAMPLE 2F.
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Anti bodies Al antibodies were purchased from conmercial sources as
follows: antibodi es 25 agai nst | NCENP, histone H3, histone H3-(pSerl), BIK,
PUVA, andwBAKiwveesss3from Cel | Signaling Technol ogy; anti pogivsgo1agsssast
Aurora B, Bad, and Ral-A were from Epitom cs; antibodi es agai nst Aurora A,
p53, cytochrome C, Bid, and Bimwere from BD Bi osci ences; anti bodi es

agai nst Bcl-2, Bcl-XL, Mel-1, and S6K1 were from Santa Cruz Bi ot echnol ogy;
anti bodi es agai nst BAX were from Abeam anti bodi es agai nst NOXA 30 were
from | ngenex; anti bodi es agai nst EMM%IPE% BAX conformer (6A7) were from

?:L?l[{f‘;cﬁgﬁi oL Sl A %%&@@éﬁﬁ@ﬁ 2
oxor b, - hEXERARTE Lt ¥ RRL NS, ﬁWi@%&?@%@%ﬁﬁwﬁ%‘gf e
br evi aus! w0l BEIesa agér?gpgbtf Spopounde 1ARTOT Rl (17 1Rylm habi bi tor).

ABT- 888 (PARP i nhi Sée 8 an orally
active pohnyCAPPL31 G099 mhyfﬁezms&m lm e 7(has Hpat |k, aH 3. 99NA- damagi ng
agent s |(r]1(lm|c;r ecli nl(ggl t)urmr els “ )Cantc(er R}e)s 1g 102728 37 (2007)),
ABT- 263 (Bt 1H2, JtDbreiohl)t k4 [ry, 3fﬂh216i>’1(mri)Hx 8348 (mT2K), 287 (. 4H).. 1,49 ABT- 263: a
potent an |l e.Bcl-2 famly inhibitor," Cancer Res 68,
3421-8 (2@02%)),' %/2( 0%?917? QE[) Kenpf, D.J. et al., " D scovery of

ritonavir, a potent inhibitor of HV protease with high oral

bi oavailability and clinical efficacy," J Med Chem 41, 602- 17 (1998)),
A- 443854 (AKT inhibitor) (See, LuEXAMPIeE 23l ., "Potent and sel ective

o o eSSy O DR A B e,
doacety SRS MAE Bl wﬁmﬁ%ﬁﬁﬁ%ﬁ%@ B30 3%283%3%% ned from

appl a1 7 Akt Bin (RABkT AR AL é‘f@n%lfl? M5 cgo, O

The chem(mI3H$t4 Ub@nwl(ﬂs 3189 MW&IB&@%HMM(@QH) ISZl(ﬁ(msBHagIZ 28 "Anti t unor
act|V|ty of smal | - nol ecul e i nhi bitor of Aurora A

(i nasks ¥ Ao et 07 s A0 sh UekiR a7 (160 100500 ) - AZD1152 (See,

Mortl ock, A.A et al., "D scovery, synthesis, and in vivo activity of a new
cl ass of pyrazol oqui nazol i nes as selective i nhi bitors of aurora B kinase,"

J Med Chem 50, 2213-24 (2007)) aENAWKPLE 3680/ MK- 0457 (See, Harrington,

E.A et al., "VX-680, potent and sel ective small- nol ecul e inhibitor of

the Aurora Ki ri%tsse@anmiqowasays@gedbmbstgume%AMRhE/Kforh@iAW@Elm iP62- 7

2004 d Bl 2536 been disclosed. Th d th d
% Abi)ét?”&awam.“ave (i cbPBE - s AT 1592 Wt By mazol | ne

oY oar b, b€t B 4 %ﬁ’iﬂtﬁc@"(ﬁfﬁﬁ IR Jf"%ﬁc’.»?ﬂ?‘iﬂ‘e@ v

" Di scovery 4 gy MH)e606 (ma3Hh, 4N 2 YinY PHRGI3V ik 3H§>f3 G (ﬂ?%'ﬁ@ﬁ(n‘?fIOH)
pyrazol oqui nazol i'nes as sel ective inhibitors of aurora
2.24 (m, 2H), 2.09 (m, 4H), 1.48 (t, 2H), 0.97 (s, 6H).

EXAMPLE 25
25 This example was prepared by substituting EXAMPLE 2K and EXAMPLE 6F for

EXAMPLE IM and EXAMPLE 11, respectively, in EXAMPLE IN. "H NMR (500
MHz, DMSO-dg) 8 9.58 (brs, 1H), 9.39 (brs, 1H), 8.17 (s, 1H), 7.99 (dd, 1H), 7.77
(d, 2H), 7.41 (d, 2H), 7.30 (d, 2H), 7.24 (t, 2H), 7.14 (m, 4H), 6.97 (m, 3H), 4.63 (d, 1H),
4.43 (d, 1H), 4.13 (m, 1H), 3.92 (m, 2H), 3.69 (m, 2H), 3.52 (m, 2H), 3.01 (m, 6H), 2.25
30 (m, 2H), 2.04 (m, 6H), 1.49 (m, 2H), 0.98 (s, 6H).
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ki nase,"J Med Chem 50, 2213-24 (2007)). For all studies, AZD1152- HQPA was
used and referred to as AZD1152. si RNAs agai nst Bcl-2, Bcl- XL, Mel-1,
Aurora Aweenormsss3 | NCENP, BI K, 5 NOXA, BAX, BAK, PUNVApCBAS201@08858) M wer e
pur chased from Dharrmacon (Lafayette, CO . For each target, a set of 4

ON- TARGET Plus si RNAs were prescreened for target knockdown and of f-target
cytotoxicity. siRNAs that triggered nore than a 70% reducti on of target
protein w thout causing nore than a 10% off-target growmh inhibition in a
72-hour proliferation assay were E&AMRIH260r all si RNA-rel ated studies.

ont y one si RNA PP e TR o SR e N A A e AP R
previ ousl i } i : .X’Al‘ﬁ;} allgr g y anal ysi s
of off-ta%égggy%gl %ﬂg\%%%é@%% @ggé%elﬁg%ﬁ,g:rg 0 I?tnil iﬁl\gl\g;ﬁftggbance to
the smal | I ) i byt or -1fR77 5 26, 3972-9
(2007;’5;5l V\Ig?e%’ 2@?8@%&@5’%%@%@ %%gn%%% %@l 771CU@?'[9U ’gﬁ%nd Ani mal

Studi es (m, 4H),Th&0 (},LLTHiﬁTQaIO@@H),CTeﬂﬂ(d! 2me 5. 85\M20H ), 85N 25398 (IRCBH), EJ 1,
DLD1, HCT116, and 786-0 were purchased from American ype Cul ture

Col | ect i oh2§ (AmAE)), 3.AL (brgeit), 1-§h€f8”8,\ﬂé})ez-?§h(st Ul @ .44ds DI £§8 to4tha. Wupplier's

reconmendat i C..B.- cigdsb cid-pbg) or CB.-17 scid (scid) mce
wer e obt a(?"hégﬂ’fs%%ﬁn@%%)i ];éo Eﬂ“vﬂp E‘Qégma%fi es at 5-6 weeks of age and used
for studies when greater than 8 weeks of age and/or -20 g in size. Al

ani mal studies were conducted in a specific pathogen-free environnment in

accortance with the Internal | nstiXAMPOER7AANIi mal Care and Use Committee

(1 ACUC), accredi.ted bY t he Anerjcan_ AssQcCi atg;pgi . of Iﬁborato[%hAninal 25Car e
under condi ti oHY¥S PREPIGHERY Prepared Revgstinan sRYA4 g SO rsapyoRyKENlHNNEd St at es
Depart ”E%E%Aﬁgigql‘ﬂt ure Animal Welfare Act, Public Health Service policy
on humane care and use of animals, and the NI H guide on | aboratory ani nal
wel fare. Overt signs of dehydration, |ack of groom ng, |ethargy, >15%

wei ght |l oss as well as tunor vol une >20% of body wei ght were used to
determ ne tunor endpoint. 30The thdMPEEITB i ne” HCT116 was routinely tested

f I d fl d b ' ber ' j ' b
anp i 1y oot | on 1RGP pAe o e AL e AR R RS R AP BBl R0, 0

Labor at orgXANMPBI® 4Rk 0 i n vivo inoculation. Cells were grown in RPM
suppl emented with 1 mM L-glutam ne and 10% fetal bovine serum maintained
at 37Cin a humdified atnosphere equilibrated with 5% CO2, 95% air and

used bet ween passages 3-7 when i for tunor cell inoculation.
Cells (1 x 106) were mixed 1:1 S%MW%&I (BD Bi osci ences) and injected
S.C (0.2 M) o bl shapiethild Aol MBIGE2 7B R MBLE 1D in

si ze-mat ched (482-606 mmB)" and al’l ocated 1 nto treatnent groups before

dosi nzy) wasXAMRLEatled. Two bi secting dianeters were neasured with calipers
and tunor volumes were estimated fromthe forrmula: (length x w dth2)/2.

VX- 680 was adm ni stered intraperitoneall y50 ng/kg/d, b.i.d. to end; 17 days
dependi ng on

EXAMPLE 27D
This example was prepared by substituting EXAMPLE 27C and EXAMPLE 3C
25  for EXAMPLE 11 and EXAMPLE 1M, respectively, in EXAMPLE 1N. '"H NMR (400
MHz, DMSO-de) 9 8.08 (d, 1H), 7.96 (dd, 1H), 7.71 (d, 2H), 7.36 (m, 4H), 7.30 (t, 2H),
7.20 (t, 1H), 7.12 (d, 2H), 6.87 (m, 1H), 6.77 (d, 2H), 6.72 (d, 1H), 4.00 (m, 1H), 3.26
(m, 2H), 3.12 (brs, 4H), 2.97 (m, 6H), 2.76 (s, 1H), 2.28 (brs, 4H), 2.19, (m, 4H), 2.05
(m, 1H), 1.95 (m, 1H), 1.82 (brs, 4H), 1.65 (m, 4H).
30
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10 when the endpoint was reached and the study was term nated) in a vehicle
contai ni ng 10% Sol ut ol (BASF, Fl orham Park, NJ) and 90%tartaric acid

( Si gma- Alwtoizety/oe8ites Loui s, MO . AZD1152 was adm ni st er e@Cir/ul2010086%49g/ kg/ d,
b.i. d.x3) in a vehicle containing 2% et hanol, 5% Tween-80, 20% PEG 400,
73% HPMC ( Si gma- Al drich). ABT-263 was adm nistered PO, 75 or 100 ng/ kg/d,
g.d. x 13-17d in a vehicl e contai BKagMBOER®Phosal 1550, 30% PEG 400, 10%

et hanol . Agent s were initially dosed concurrently in conbination therapies

for the dur ati'Ghs ¢xeIDEAYERICRATGINRY spb@tﬁgm@:EXANéPLﬂ/%K@ad EXAMRLE §7Ber e

and. cul { UPEEAMETE oM and?ﬁ%\?%iﬁ o eeabpd RSB T el 5 [
o1 Dhar mlBerO N heneRTr Eiiry USSR o MR i gaa ot Mehadetin or s 00"

HRNA I

Lg?}g%pg‘ﬁ 0%192‘3(%@%% gllﬁl(tt Slm%hno%matzﬁ);%@; pgﬁ %&r?th ﬁ{é?@% w lH) cul tured
for a fur3 t@(mizmays:s (BrhermD)| ys@ties 2\1\1:)@7&2@ @H}eaeﬁse(@l 6HH02.28 ngRMH)dr ug

conbi nati ons, I'ls were treated with ound 24 hour post-transfection,

t hen cul tllZQ&@n,f?éi) b99 (8% EHarl . 9Anh 3t sl. 43:@; H)oBg6 (= 6M) pol ypl oi di zation, cells
were cultured for up to 10 days post-transfection. Cell Viability Assay and
Caspase 3/7 Assay 30Cell viability was determ ned using the Cell Titer-G.O

| um nescence assay (Pronega) accopgisngptperganufacturer’'s suggested
protocol. Cenerally, cells were seeded - 119 - at >90%viability (as

det erti ned by Thiypamphi wes Exwireshonupstitntie H6-Ee(4-chivraplesybueinight , treat ed

th d R dicated dyrat d th 1l cell
Vi i |14y R S s i A e DT congRaBE A/ v 1y vas
det er m ”%@A@?hi n@@ﬁ%sﬁ/%%gﬁé%@% i ﬁﬂ)E)éAMPLEQ%E%M th the

CellTiter Ity assay experinents were

per f or medg X WhaT & nnre@IIE&neewqmmmﬁeam e MR @go MHiLZ, OMBS-dTE&ssped and in

the other, cell viabi was determ ned. As Caspase-317 activity on a per

cel |l ba5|($>rsr ¢H), 8(118S(db1:1ﬁ)1719h¢d(§pﬂ()ﬂ‘l7h(daﬁﬂb\/736>(rrgf4HDh7e3OCIa,szib)$é23 enzynme and
the nunber of viab ta are_expressed as Casgase 3/7 activity

di vi ded by &b 7. OQ/(daBHI),lét§l3 (di(l.)H} Wr@{ﬁl@&@@%ma}ﬂ) P e pHe S i OB i on

Cell | P, HEPES,
ort 7.4 > SO AL 200 B 8 oo UP 3L, 180 Bur el BRs il T g 106
Triton X107 (4, 5%)51D§; (n@ )01 524 eaxychol at e (I nvi t rogen) Al | buf fers were

suppl enented 15wi th protease and phosphatase inhibitor cocktails (Signma)
prior to use. For

EXAMPLE 30A
20 This example was prepared by substituting EXAMPLE 2E and EXAMPLE 27B
for EXAMPLE 1H and EXAMPLE 1D in EXAMPLE 11.

EXAMPLE 30B
This example was prepared by substituting EXAMPLE 30A for EXAMPLE 11
25 and EXAMPLE 1D in EXAMPLE IN. 'H NMR (400 MHz, DMSO-dg) § 9.57 (brs, 1H),
8.07 (d, 1H), 7.93 (dd, 1H), 7.70 (d, 2H), 7.36 (m, 4H), 7.30 (t, 2H), 7.21 (t, 1H), 7.12
(d,2H), 6.81 (d, 1H), 6.77 (d, 3H), 3.99 (m, 1H), 3.26 (m, 2H), 3.12 (brs, 4H), 2.80
(m, 5H), 2.76 (s, 2H), 2.27 (m, 4H), 2.22 (m, 2H), 1.99 (m, 3H), 1.88 (m, 1H), 1.77 (brs,
4H), 1.43 (t, 2H), 0.97 (s, 6H).
30
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i mmunobl otting, |ysates were mxed with 3x |oading buffer (Cell Signaling
Technol ogy) and equal anpbunts of protein were separated by el ectrophoresis
on Bi s/ Trwe 2galmssgeBnvi t r ogen). For i mrunopreci pitati on, PCyasb@s/osssne
prepared in CHAPS |ysis buffer and >4 ng of cell |lysate was m xed with at

| east 8 nmg of i nmunoprecipitating antibody 20overnight at 4C. The foll ow ng
day, 30 [E1l of a Protein A- or PrBKaMPIE agarose slurry was added for an
additional 2 hr. Inmmunoprecipitates were washed three tines in CHAPS |ysis

buffer, and hekhiveramplerwssrersaes higsubstitpiane BXAYBEE Pk aml BXAMRIE 30A
A TR o e it R e e U L e
25C. (! L BB SRRt M, PR AR TR ot

16 et - 4fd B2 BBl BT B ARt D) o o

min, them 3O(HOMCE | DOTO RN Z 26l (2 HH) 256 (81, SBKES20.Gh, 78120 20/ R B)PESY | €. Cel |
honbgenates were centrifuged twce at 1,000 x g for 5 mnutes at 4Cto

pel I et nu®,éH)ahdp (IEIIIH)dbgé (bys, 4Thel 42 22H), 0.96(péHnat ant was centrifuged at
10,000 x g for 10 mnutes at 4C. The pellet fromthis spin was designated
"mtochondria” and further extracted in 80 | A of CHAPS |ysis buffer.
Extraction of mtochondria was pegkomwiedegn i ce by repeatedly vortexing the
sanples for 1 mnute each for -20 mnutes. The final extract was clarified

by cehi ri f ugatThonexamphidwag@Opaxedybyf smbstitGtimg 4(#-E5(4athlerGplicnyheyoboheptahy

cont am nati cell debris. The. 10,000 x syper.pat.ant cont ai ni yt osol
and | ow o@ﬁﬁﬁqtkyﬁm%%ésvlmﬁ%mm ﬂﬁ#ﬂ?@@a aaé criba in £ORMSH -W@e%(g(é-g; 000 rpm
in a TLA %ﬁ%h - 1 kabpreihg A tant was
desi gnat e éétpgg%al%&lgélgﬁ\%)bll(?yg%’%ﬁgf)g@(ﬁy in sanpj?gﬁgﬁmlg?.LE;iy&@erm nation

of Drug- DExAMPUEIaREpRASely, in EXAMPEE ANSt HONRIR (490 MI®s DNSY%, $89.58nd

chenot herapeutic agents were determ ned using the Bliss additivism nodel
(See, Ber@nbadmg.08(d, 1H), Dout(éd,i18)f 071 @naHy,Zi.36yni, AHG &80 (A1), ed ween

bi ol ogically active glgents " Adv Cancer Res 35, 269-335 1(41981 where the
conbi Fed (tddPohd(&257. Gt (4. Agbf’d (@i 2. 38w HakB 261medkd SA%HBE. B is C = A

+ 15 B - . e r e i i N bigti on tween O
and 1. ot red UeEl 28 S B SRS PR, 2R O 28, ERE a1 Bt L™ 98
syner gi st1.%6 (Heg6€l) BEx58 @3Nl Anghydl)s by Mcroarray Frozen cell pellets
were |lysed and total RNA was isolated using the Q Ashredder 20 and RNeasy
colums (Q agen). Label ed cRNA was prepared according to the m croarray
manuf acturer's protocol and hybri gkﬁ@;ﬁ%?un&n genonme U133A 2.0 arrays
(Affynmetrix). The mcroarray data e | oaded into Rosetta Resol ver

sof tware for anal ¥shpie @rtRSed @ﬁlﬂ&hﬁﬂn SPITEOAF Ad ERARIE BRE forvier e
normal i zed using the Resolver's perinmental Definition. Custering

anal ysi s BKAMPLIREs@H BAMBEH 1Migespe@lvelie X AMPLE IN. 'H NMR (300MHz,
DMSO-dg) 8 9.03 (s, 1H), 8.08 (d, 1H), 7.97 (d, 1H), 7.71 (d, 2H), 7.39-7.34 (m, 4H),
7.30 (t, 2H), 7.20 (tt, 1H), 7.13 (dt, 2H), 6.88 (m, 1H), 6.78 (d, 2H), 6.70 (m, 1H), 3.99
(m, 1H), 3.37-3.26 (m, 4H), 3.12 (s, 4H), 2.76 (s, 2H), 2.68-2.53 (m, 2H), 2.34-2.13
25 (m, 10H), 2.10-1.95 (m, 2H), 1.66 (s, 4H), 1.13 (m, 6H).

EXAMPLE 34
This example was prepared by substituting EXAMPLE 2K and EXAMPLE 27C

for EXAMPLE 1M and EXAMPLE 11, respectively, in EXAMPLE 1IN. "H NMR

30 (300MHz, DMSO-dg) § 9.53 (s, 1H), 8.08 (d, 1H), 7.97 (dd, 1H), 7.71 (d, 2H), 7.40-7.34
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25al gorithm and Pearson correlation for the simlarity neasure, using genes
that had a 1.5- fold change or higher in 1 treatnent condition. Only

di f f erencwe 20itvdassw3p- val ue | ess than 0.001 are shown. FecTiuseolpassTMRY
analysis, a 1.5-fold cut-off was applied and a 5% fal se di scovery rate was
used for p-value cut-off (See, Benjamni, Y. & Hochberg, Y., "Controlling

the fal sendi4ElgoMB0 §, 2H .20 &t AHHCT.0¢ ed, 28Inch. e t ) l6. 780d) 2H)c 6.7 ¢d, i)t i pl e
30testing,” J R Statist Soc B 57, 289-300 (1995)). Mass Spectronetric

Anal ysi s 601 (Mrihops&di2di(atHY 3Ki02 & (8, 10H), 2.7¢dgbRoklss B8, %20and M1-1

spect romebry uePEUhGHEA™ I T 370 GERAD AR s S0 ul I 5 1 mm 4. 1266

Bis/Tris gel (lnvitrogen) to reduce lateral contam nation. The gels 5 were
run at a constant 200 V in MOPS running buffer for 45-60 m nutes, then
fixed3n a solution of 50% net hanbXAMBARG2tic acid for 15 minutes. After

i nsi [ ter, th I t ted.w b ' | st ai
(1 nvi t rogen) 11 avApIres bR e eratie: EAM e el ERARHIL B Jore”
dest ai nedef EX%MPEE’HMd@x&ﬂ%ﬁ%hf%ﬁﬁkbivef%n%h@@?ﬂ@ ]f}PNNFIng)“Ut es

foll owed by washing and incubation in water for 30 mnutes Protein bands 10

wer e subseeieDMSO-deEDgth 8/06dd,HH)| 7.03r6gie 1 HY S g dt 21e), gr3e€m, SHR MBI (m,
Each | ane on the gel was manual I%/ cut into 24 equally-sized g]iueces, pl aced

into a 962WelL21 pnatid), drd (di et 81 {thd Hyi mEEal, gH), 351 7dowd Hver. 26 @usitBct ed to

andsUaueh bt b ghaad oo Bk (o HEh 1ot BR VR Lol T es for
each sanp(lts, el gekyaphi | ized 15prior to resuspension in 10 tL of a solution

of 5% acetonifrile, 0.1%fornmic acid. 9.5 tL of the resuspended sanpl es
were injected onto a 15 cm anal ytical capillary colum (I.D. 75 pm 5!..1

particle size, 200 A pore size) p Lth Mchrom C 8AQ nagi c
rever sed- phase resin. The pepti degm&%ﬁt%@t ed using an Ei ksigent nano-LC

unit in a 35 m [ r 'ﬁp%] 15 P?@I | £% i 1% formc

acid). Hydr op?o@%j%ﬁglgg{‘?%epg%a\ggde 2 bétatﬁté%%%t ﬁ@%ﬁ@%ﬁ%@@%?gasi ng the

acet orsi t rfiol EXANIPIOS il M i FXANPE 5 | rosp20tocdy ¢ EXPS/PIEX I N5 'HINMRE400 The

el uent was directed into the orifice of a linear trﬁ) quadrlgjgole (LTQ nmass
g,

spect oMbl PYIRE-ADRI IR, [WAITOHAS. 1Y) 7.7 56adbD et lruilied? bni WD,
dat o devenfent 0N £2PLEY ACR, 20, 108 UG K2R S0 TeTALZGR S
agel ot 45125, A, pRprSndERt il sehl gt e foip el

2 m ssed dH)ypsin cl eavages, carboxyam donethyl as a fixed nodification,

oxi di zed nmethionine as a variable nodification and a mass w ndow of + 1.2
Da fo¥ intact peptides and + 0.8 Da for ions generated from tandem mass
spectronmetry. The Mascot search results for each data file 30 were conpil ed
by gel lane in Scaffold v.1.0 using the MudPIT conpilation feature to yield
protein identifications by treatnment. WO 2011/ 068863PCT/ US2010/ 058549

An interactonme map of the Bcl-2 network was constructed nmanual |y using

| ngenuity Pat hway Anal ysis sof t wvaE&AMPNgEAdi ty Systenms Redwood City, CA).

Mhmunopreci pi t HtisSepmlieracirar bl wbnitin R aMiE B e ESMILE 578 e gea-»
net woysk NRPEXMMPLLE PMYIRATO0L OIPLPI 1 He§RciMile iR PRIAVIEICE SNMTANIK (400
MHz, DMSO-dg)  8.09 (d, 1H), 7.97 (dd, 1H), 7.71 (d, 2H), 7.33 (m, 6H), 7.21 (m, 1H),
7.08 (d, 2H), 6.87 (m, 1H), 6.78 (m, 3H), 3.99 (m, 1H), 3.14 (m, 4H), 2.95 (m, 1H), 2.80
(m, 3H), 2.58 (s, 6H), 2.28 (m, 4H), 2.20 (m, 2H), 1.9 (m, 4H), 1.42 (t, 2H), 0.96 (s,
6H).
30
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Resul ts VX-680/ MK- 0547 and ABT-263 elicit synergistic cytotoxicity

Smal | -nol ecul e inhibitors that specifically target the Aurora famly of
10seri ne/wbnrenmicsss3ki nases are under clinical eval uati orcaascmnosdsey apy and
wi |l no doubt be conbined with other chenotherapeutic agents. To
experinmentally identify agents that could be therapeutically conbined with

Aurora Ki nase THihxahiply was prep@Dhy subprtatmis-04-al, 1'biphehylor-ylnwets/ | st eened in
conbination with 19 clinical and experl ment al cancer therapeutl cs for their

3}1 fect orPip&r3inylibenzai¢ eid, pacnarddopsalessyihed i commeondonped Vls/vsgtg@bser vledb|15
sl | le T ﬁ@{%%?ﬁéf? %mm PR AREREI IS 52 % (R G
?ﬁ)rmr Bcle W&éﬁsp?rr eﬁepec%' tXfA\fﬁ Eq ogl ca {, & DWIé(F)g@%GS ?%3. Ionmal)
NCI - H460 S@ﬂﬂg@?@@ (dd, qnl% 96 Gd t %7)52 (IaCZﬁH)(, P40 D), ¢35 @mnﬁmmaog%l (bl adder

car ci noma (colon 20 carci norra%] 6-0 (renal

car ci nomedH), FR&(t, 8K),B. kr(el %ﬁt@\%ﬁn Hhoha) (bri 2Hd), ddRi(mg |Hh&L3 7 (e 28yner gy
observed (@ of y..drugs may reflect a nol ecul ar
suscept i bﬁq Wq@rﬂme@%i@ﬁ%&?ﬁ%ﬁ gﬁ 2fﬂe tar get s/ nechani sms of action
of each of the 19 clinical and experinental cancer therapeutics and the
correspondi ng dose responses for the conbination screen is sumarized in
Tabl e A, below. 25TABLE A  6- poi ERKAdRIEE B@sponse (1M Conpound Tar get/ MOA
1234
10 This example was prepared by substituting 4-(4-(1,1'-biphenyl-2-ylmethyl)-1-
piperazinyl)benzoic acid, prepared as described in commonly-owned U.S. Patent
Application Ser. No. 10/988,338, for EXAMPLE 1M in EXAMPLE 1N. 'HNMR
(400MHz, DMSO-dg) 6 8.19 (d, 1H), 8.00 (dd, 1H), 7.76(d, 2H), 7.52 (m, SH), 7.14 (m,

8H), 6.96 (m, 3H), 4.29 (m, 2H), 4.14 (m, 2H), 4.02 (m, 1H), 3.10 (m, 8H), 2.13 (m, 2H).

15

20

EXAMPLE 40
Antibodies
All antibodies were purchased from commercial sources as follows: antibodies

25  against INCENP, histone H3, histone H3-(pSer10), BIK, PUMA, and BAK were from
Cell Signaling Technology; antibodies against Aurora B, Bad, and Ral-A were from
Epitomics; antibodies against Aurora A, p53, cytochrome C, Bid, and Bim were from BD
Biosciences; antibodies against Bel-2, Bel-Xp, Mcl-1, and S6K1 were from Santa Cruz
Biotechnology; antibodies against BAX were from Abcam; antibodies against NOXA

30 were from Imgenex; antibodies against the active BAX conformer (6A7) were from

-116-



5 6 ABT-263 Bcl-XL/-2 0 0.062 0.19 0.56 1.7 5.0 ABT-751 f3-tubulin O 0.062
0.19 0.56 1.7 5.0 ABT-888 PARP 0 0.062
WO 2011/068863 PCT/US2010/058549

Sigma; antibodies against the active BAK conformer (Ab2) were from Calbiochem;

antibodies against f-actin were from R&D systems.

Small-molecules and siRNAs

5 Active components of the clinical drugs BCNU, Doxorubicin, Gemcitabine,
Etoposide, 5-FU, ALIMTA, Rapamycin, and the previously disclosed Abbott
compounds, ABT-751 (B-tubulin inhibitor), ABT-888 (PARP inhibitor) (See, Donawho,
CK.etal.,, “ABT-888, an orally active poly(ADP-ribose) polymerase inhibitor that
potentiates DNA-damaging agents in preclinical tumor models,” Clin Cancer Res 13,

10 2728-37(2007)), ABT-263 (Bcl-2 protein family inhibitor) (See, Tse, C. et al., “ABT-
263: a potent and orally bioavailable Bcl-2 family inhibitor,” Cancer Res 68, 3421-8
(2008)), Ritonavir (See, Kempf, D.J. et al., “Discovery of ritonavir, a potent inhibitor of
HIV protease with high oral bioavailability and clinical efficacy,” J Med Chem 41, 602-
17 (1998)), A-443654 (AKT inhibitor) (See, Luo, Y. et al., “Potent and selective

15 inhibitors of Akt kinases slow the progress of tumors in vivo,” Mol Cancer Ther 4, 977-
86 (2005)), and A-407846 (histone deacetylase) (See, Vasudevan, A. et al.,
“Heterocyclic ketones as inhibitors of histone deacetylase,” Bioorg Med Chem Lett 13,
3909-13 (2003)) were obtained from the Compound Depository of Abbott Laboratories,
the assignee of the present application. 17-AAG was purchased from AG Scientific (San

20  Diego, CA). The chemical structures of MLN8054 (See, Manfredi, M.G. et al.,
“Antitumor activity of MLN8054, an orally active small-molecule inhibitor of Aurora A
kinase,” Proc Natl Acad Sci USA 104, 4106-11 (2007)), AZD1152 (See, Mortlock, A.A.
et al., “Discovery, synthesis, and in vivo activity of a new class of pyrazoloquinazolines
as selective inhibitors of aurora B kinase,” J Med Chem 50, 2213-24 (2007)), and VX-

25 680/MK-0457 (See, Harrington, E.A. et al., “VX-680, a potent and selective small-
molecule mhibitor of the Aurora Kinases, suppresses tumor growth in vivo,” Nat Med 10,
262-7 (2004)) and BI 2536 have been disclosed. These compounds were synthesized at
Abbott Laboratories for comparative purposes. AZD1152-hydroxyquinazoline pyrazol
anilide (HQPA) is rapidly converted from the dihydrogen phosphate prodrug, AZD1152,

30  in the presence of plasma (See, Mortlock, A A. et al., “Discovery, synthesis, and in vivo
activity of a new class of pyrazoloquinazolines as selective inhibitors of aurora B
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0.19 0.56 1.7 5.0 ABT-100 farnesyltransferase 0 0.062 0.19 0.56 1.7 5.0
Ritonavir CYP3A4 0 0.062 0.19 0.56 1.7 5.0 A-443654 Akt
WO 2011/068863 PCT/US2010/058549

kinase,” J Med Chem 50, 2213-24 (2007)). For all studies, AZD1152-HQPA was used
and referred to as AZD1152.

siRNAs against Bcl-2, Bel-X;, Mcl-1, Aurora A, Aurora B, INCENP, BIK,
5 NOXA, BAX, BAK, PUMA, BAD, and BIM were purchased from Dharmacon
(Lafayette, CO). For each target, a set of 4 ON-TARGET Plus siRNAs were prescreened
for target knockdown and off-target cytotoxicity. siRNAs that triggered more than a 70%
reduction of target protein without causing more than a 10% off-target growth inhibition
in a 72-hour proliferation assay were selected for all siRNA-related studies. The most
10 potent sSiRNA against each target was used in experiments where only one siRNA/target
was used. The control, nontargeting siRNA and a previously described luciferase siRNA
(See, Lin, X, et al., “’Seed" analysis of off-target sSiRNAs reveals an essential role of Mcl-
1 in resistance to the small-molecule Bel-2/ Bel-X, inhibitor ABT-737,” Oncogene 26,
3972-9 (2007)) were also purchased from Dharmacon.

15
Cell Culture and Animal Studies
The human cancer cell lines SW620, D54MG, A549, PC3, EJ1, DLDI1, HCT116,
and 786-0 were purchased from American Type Culture Collection (ATCC). All cell
lines were cultured according to the supplier’s recommendations.
20 C.B.-17 scid-bg (scid-bg) or C.B.-17 scid (scid) mice were obtained from Charles

River Laboratories at 5-6 weeks of age and used for studies when greater than 8§ weeks of
age and/or ~20 g in size. All animal studies were conducted in a specific pathogen-free
environment in accordance with the Internal Institutional Animal Care and Use
Committee (IACUC), accredited by the American Association of Laboratory Animal

25 Care under conditions that meet or exceed the standards set by the United States
Department of Agriculture Animal Welfare Act, Public Health Service policy on humane
care and use of animals, and the NIH guide on laboratory animal welfare. Overt signs of
dehydration, lack of grooming, lethargy, >15% weight loss as well as tumor volume
>20% of body weight were used to determine tumor endpoint.

30 The tumor cell line HCT116 was routinely tested for Mycoplasma and confirmed

to be microbe-free by infectious microbe PCR amplification test IMPACT, Missouri
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Research Animal Diagnostic Laboratory) prior to in vivo inoculation. Cells were grown
in RPMI supplemented with 1 mM L-glutamine and 10% fetal bovine serum, maintained
at 37°C in a humidified atmosphere equilibrated with 5% CO,, 95% air and used between
passages 3-7 when in log phase for tumor cell inoculation. Cells (1 x 10°) were mixed 1:1
with matrigel (BD Biosciences) and injected s.c. (0.2 mL) into the shaved flank of female
mice. Tumors were size-matched (482-606 mm’) and allocated into treatment groups
before dosing was initiated. Two bisecting diameters were measured with calipers and
tumor volumes were estimated from the formula: (length x width®)/2. VX-680 was
administered intraperitoneally (I.P., 50 mg/kg/d, b.i.d. to end; 17 days depending on
when the endpoint was reached and the study was terminated) in a vehicle containing
10% Solutol (BASF, Florham Park, NJ) and 90% tartaric acid (Sigma-Aldrich, St. Louis,
MO). AZD1152 was administered I.P. (100 mg/kg/d, b.i.d.x3) in a vehicle containing
2% ethanol, 5% Tween-80, 20% PEG-400, 73% HPMC (Sigma-Aldrich). ABT-263 was
administered PO, 75 or 100 mg/kg/d, q.d. x 13-17d in a vehicle containing 60% Phosal
50, 30% PEG 400, 10% cthanol. Agents were initially dosed concurrently in

combination therapies for the duration indicated.

siRNA Transfections

Typically, cells were seeded at 5,000/well in 96-well plates in antibiotic-free
growth medium and cultured overnight. The following day, cells were transfected with
siIRNA oligos using Lipofectamine RNAIMAX transfection reagent (Invitrogen) or
DharmaFECT transfection reagent according to the manufacturer’s recommendations.
Individual siRNAs were transfected at a final concentration of 10 nM. For
immunoblotting experiments, cells were cultured for a further 3 days, then lysates were
prepared. For, siRNA/drug combinations, cells were treated with compound 24 hour
post-transfection, then cultured for a further 72 hours. For long-term polyploidization,

cells were cultured for up to 10 days post-transfection.

Cell Viability Assay and Caspase 3/7 Assay
Cell viability was determined using the CellTiter-GLO luminescence assay
(Promega) according to manufacturer’s suggested protocol. Generally, cells were seeded
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at >90% viability (as determined by trypan blue exclusion) into 96-well plates overnight,
treated with compounds or siRNAs for indicated duration, and the overall cell viability
was determined by measuring luminescence.

Caspase-3 activity was determined using the Caspase-GLO 3/7 Assay (Promega)
in tandem with the CellTiter-GLO viability assay (Promega). Parallel experiments were
performed, where in one experiment Caspase-3/7 activity was measured and in the other,
cell viability was determined. As Caspase-3/7 activity on a per cell basis reflects both the
specific activity of the Caspase-3 enzyme and the number of viable cells, the data are

expressed as Caspase-3/7 activity divided by cell viability.

Immunoblotting and Immunoprecipitation

Cell lysates were cither prepared using a CHAPS lysis buffer (10 mM HEPES,
pH 7.4, 150 mM NaCl, 1% CHAPS) or a cell extraction buffer containing 1% Triton X-
100, 0.1% SDS, and 0.5% deoxycholate (Invitrogen). All buffers were supplemented
with protease and phosphatase inhibitor cocktails (Sigma) prior to use. For
immunoblotting, lysates were mixed with 3x loading buffer (Cell Signaling Technology)
and equal amounts of protein were separated by electrophoresis on Bis/Tris gels
(Invitrogen). For immunoprecipitation, lysates were prepared in CHAPS lysis buffer and
>4 mg of cell lysate was mixed with at least 8 ug of immunoprecipitating antibody
overnight at 4°C. The following day, 30 ul of a Protein A- or Protein G-agarose slurry
was added for an additional 2 hr. Immunoprecipitates were washed three times in

CHAPS lysis buffer, and heated in 1.5x loading buffer at 95 C for 5 minutes.

Purification of Cytosol

Approximately 20x10° cells were rinsed once in ice-cold PBS, trypsinized, and
centrifuged for 2 minutes at 1,300 rpm at 25 C. Cell pellets were rinsed once with PBS
and transferred to microcentrifuge tubes. The pellet was allowed to swell in 200 ul
homogenization buffer (10 mM HEPES, pH 7.4, 250 mM D-mannitol, 1 mM EGTA, 10
mM KCI, and 5 mM MgCl, with phosphatase and protease inhibitors) for 30 min, then
dounce homogenized with 50 strokes using a type-B pestle. Cell homogenates were
centrifuged twice at 1,000 x g for 5 minutes at 4 C to pellet nuclei and cell debris. The
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supernatant was centrifuged at 10,000 x g for 10 minutes at 4 C. The pellet from this
spin was designated "mitochondria” and further extracted in 80 pl of CHAPS lysis buffer.
Extraction of mitochondria was performed on ice by repeatedly vortexing the samples for
1 minute each for ~20 minutes. The final extract was clarified by centrifugation at

5 14,000 x g for 10 minutes at 4 C to remove any contaminating cell debris. The 10,000 x
g supernatant containing cytosol and low density membranes was centrifuged again at
100,000 x g (55,000 rpm in a TLA 120.2 rotor) for 1 hour to pellet membranes. The

supernatant was designated “cytosol” and boiled directly in sample buffer.

10 Determination of Drug-Drug Interactions
Synergistic activities of VX-680 and chemotherapeutic agents were determined
using the Bliss additivism model (See, Berenbaum, M.C., “Criteria for analyzing
interactions between biologically active agents,” Adv Cancer Res 35, 269-335 (1981))
where the combined response C of both agents with individual effects A and Bis C=A +
15 B -(A=*B) where A and B represent the fractional inhibition between 0 and 1. Combined

response scores greater than 15 were considered synergistic.

Gene Expression Analysis by Microarray
Frozen cell pellets were lysed and total RNA was isolated using the QIAshredder

20 and RNeasy columns (Qiagen). Labeled cRNA was prepared according to the microarray
manufacturer’s protocol and hybridized to human genome U133A 2.0 arrays
(Affymetrix). The microarray data files were loaded into Rosetta Resolver software for
analysis, and the intensity values for all probe sets were normalized using the Resolver’s
Experimental Definition. Clustering analysis within Resolver used the Agglomerative

25  algorithm and Pearson correlation for the similarity measure, using genes that had a 1.5-
fold change or higher in 1 treatment condition. Only differences with a p-value less than
0.001 are shown. For the pathway analysis, a 1.5-fold cut-off was applied and a 5% false
discovery rate was used for p-value cut-off (See, Benjamini, Y. & Hochberg, Y.,
“Controlling the false discovery rate: a practical and powerful approach to multiple

30 testing,”J R Statist Soc B 57, 289-300 (1995)).
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Mass Spectrometric Analysis of Immunoprecipitated Proteins

Endogenous Bcl-X;, and Mcl-1 were immunoprecipitated from HCT116 cells.
Samples to be processed for mass spectrometry were loaded into every other well of a 10-
well x 1 mm 4-12% Bis/Tris gel (Invitrogen) to reduce lateral contamination. The gels
were run at a constant 200 V in MOPS running buffer for 45-60 minutes, then fixed in a
solution of 50% methanol, 7% acetic acid for 15 minutes. After rinsing in water, the gels
were treated with Sypro Ruby protein gel stain (Invitrogen) for 3 hr at room temperature.
Once completed, the gels were destained in a solution of 10% methanol, 7% acetic acid
for 10 minutes followed by washing and incubation in water for 30 minutes Protein bands
were subsequently imaged on a Fuji imager using the green channel.

Each lane on the gel was manually cut into 24 equally-sized pieces, placed into a
96-well plate and minced. The minced gel pieces were subjected to in-gel tryptic
digestion at 37°C for 5 hr using a Perkin-Elmer MassPrep unit and sequencing grade
modified trypsin (6 ng/uL). The extracted peptides for each sample were lyophilized
prior to resuspension in 10 pL of a solution of 5% acetonitrile, 0.1% formic acid. 9.5 uL
of the resuspended samples were injected onto a 15 cm analytical capillary column (I.D.
75 um, 5u particle size, 200 A pore size) packed with Michrom C18AQ magic reversed-
phase resin. The peptides were eluted using an Eiksigent nano-LC unit in a 35 minute
linear gradient (15 to 35 % acetonitrile in 0.1% formic acid). Hydrophobic peptides were
subsequently removed by increasing the acetonitrile composition from 35% to 80% over
the next 5 minutes. The eluent was directed into the orifice of a linear trap quadrupole
(LTQ) mass spectrometer (ThermoFisher, Waltham, MA). Scans were collected in data-
dependent double-play mode for the duration of the chromatographic separation.

Each LC-MS/MS data file was searched using Mascot Daemon v.2.2 against the
NCBI non-redundant database restricted to the mammalian taxonomy. Peptides of 2 to
3" charge state were searched, with a maximum of 2 missed trypsin cleavages,
carboxyamidomethyl as a fixed modification, oxidized methioning as a variable
modification and a mass window of + 1.2 Da for intact peptides and + 0.8 Da for ions
generated from tandem mass spectrometry. The Mascot search results for each data file
were compiled by gel lane in Scaffold v.1.0 using the MudPIT compilation feature to

yield protein identifications by treatment.
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An interactome map of the Bcl-2 network was constructed manually using
Ingenuity Pathway Analysis software (Ingenuity Systems Redwood City, CA). The
composite of all protein identifications returned from Bel-Xp immunoprecipitates under
all treatment conditions was applied to the Bcl-2 network map. Mcl-1

5 immunoprecipitates were analyzed similarly.

Results
VX-680/MK-0547 and ABT-263 elicit synergistic cytotoxicity
Small-molecule inhibitors that specifically target the Aurora family of

10 serine/threonine kinases are under clinical evaluation as monotherapy and will no doubt
be combined with other chemotherapeutic agents. To experimentally identify agents that
could be therapeutically combined with Aurora Kinase inhibitors, VX-680, a pan-Aurora
inhibitor, was screened in combination with 19 clinical and experimental cancer
therapeutics for their effect on cell viability. A unique synergistic activity was observed

15 when VX-680 was combined with ABT-263 (FIG. 8A), an orally bioavailable, small-
molecule BH3 mimetic that inhibits Bel-X;, Bel-2, and Bel-w (FIG. 8A). Bliss analysis
showed that VX-680 was synergistic with ABT-263 in tumor cell lines irrespective of
histological type (e.g., D54MG (glioma), NCI-H460 and A549 (lung carcinoma), PC3
(prostate carcinoma), EJ1 (bladder carcinoma), HCT116, DLD1, and SW620 (colon

20  carcinoma), and 786-O (renal carcinoma); FIG. 8 A-B and data not shown), indicating
that the synergy observed for these two classes of oncology drugs may reflect a
molecular susceptibility pervasive in cancer cells. The targets/mechanisms of action of
cach of the 19 clinical and experimental cancer therapeutics and the corresponding dose

responses for the combination screen 1s summarized in Table A, below.

25 TABLE A
6-point dose response (pM)
Compound |[Target/MOA 1 2 3 4 5 6
ABT-263 Bcl-XL/-2 0 0.062 0.19 0.56 1.7 5.0
ABT-751 B-tubulin 0 0.062 0.19 0.56 1.7 5.0
ABT-888 PARP 0 0.062 0.19 0.56 1.7 5.0
ABT-100 farnesyltransferase |0 0.062 0.19 0.56 1.7 5.0
Ritonavir CYP3A4 0 0.062 0.19 0.56 1.7 5.0
A-443654  |Akt 0 0.012 0.037 0.11 0.33 1.0
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gateway to m tochondrial dysfunction and death," Science 292, 727-30 (2001)
and Zong, acgerstance[wWiHdNERP Trole Rowéeguard peaingimobiptidy (Sea, RengA theidson, C. B.

"BH3- only, pr.oteins that bind - ' 1-2 f.anil fail t
' nduce apostugnanf e g ¢EhAfnd BioRh Mg St el AT e TRERE B 1 %
(2001)). aha g@ﬁ@kﬁbcm@h%t}%ﬂeg*@w@ ®Bid/he, MEOTRNDEATE). IRCENPRIRWA GRdudsd - XL

neutralization elicits cel eath in polyploid cells, the activation of BAX
and BAK imompédlogicaldatimarkd op polyplowiydsuentak giaBshy ealarged icelly vaitit inblbiglces t hat

sel ectively rec ize e actjve BAX a conforners s exam ned.
Add £ on BEETEBGstag! JErGH Bekders 26N CEIREE sisBer Al £51 cel | s 15
rapi dly apg,ymeneSineatiy, Lkesh g»?é M-Bgalﬁgg&ﬁfémtaf ARibitfohGr BELA and
FIG 14). The activation of BAX and BAK was fol Fowed by m tochondri al

rel ease oXL cydadatéricusgor@olyplad céles. ddwasol, targetaig AINSEWP vertesiRNAnalsdhe
commi t ment ' to apoptosis (F pro- apoptotic function gf BAX and

) h
o & Ol N E sl TS Actisiin (8ot R S Ao Nisto FA s CBREDE! ari |y

such 1 - 1 % O I i ,ons between
e oy e TR b aiefins B0e chroh Pl AR ARF Eo Bl SN MRS PO

t hrough tdubcompled oSBereslat, Buawif, 206 thdd-mrmithal dbmaih.of INEERPAT b Bial

regul ati on of mtochondri on-dependent apo%igsis by BCL-2 subfami|lies," Nat
Cel | Bi ol Cgl 11 3447-58 (20960 6) hesgfarevihi leffect oS INCENP ssiNA camebpe 68lys i ni ti at ed

when BH3 |.i gan en e | t4 pl e 1-2 honol ogs, . not BAX .0r " .. Science
s1e, soe-GPan6a PRl b &ued g RIE SR s B R s aPOBloitoacel I <.
neutral i a4 ik@WaObufBeidntXb sdiSitROLcIRAb MRI-KY iibifibi€ ic8IN wére tichte@9gth apoptosis in
diploid or aneuploid cells (FIG 8C). To elucidate how pol ypl oi di zati on
engagkis ehZ&behi2stoaiduch polaploptyowashedautthadrug, znddhe polgelosl qets phtunédd cel |

i val Bcl-XLd dent, the Bcl-2 t k it d at the nRNA d
orotein |WHLAURS BachBRekas BoREy BPPIMDaYFoH onFe by LA CXRICSSO § ng of
_ _ | &3 i f
Bod- 2 ety (BRGSO ALLRBLACTE Bakpiohc bl MSRE I ANk RS I LSS O

pol ypl oi di zation \é/g:( wer e consi sten simTlar
conpar ed GratblingF actAl.} ‘Ahic uroraKifdvk NGy V-8l gldutdReydaedipticatbnaad oss -
127 - cell lines (fFI G .1 e protein | evel, a nunber of pro-apoptotic

. 15). At th , nber . of -
BH3- onl y 4PPBIOSIS RE %m@ﬂw)ﬁ &) 51 e theprinsPised Py -¢peydanbpestipEeticiegkmot 110)

An i e t 0P a i erved e 1 C | nes;

aner ok a i o R SaoRR CodBeRe iR, "L Ekho Rl AERucE bt “nner.
Though ondeysisiztRtalsebsehaftamsani diofX REBSHI TRAID. dvaEE Qs &itH eetutesn &L l-2 and

Bcl- XL, Mc1l-1 was significantly reduced in HCT116, SW20, and EJ1 cells

(FI G 110 RAH--BAL EelldReaghbiiiey. Emubxhedsi af gsint GOBHIcnd disjjibias K., tKmopleva,

ti- totic f ti f l, - Vo« ..l Lal ., Dif tial
ar gty nao S5 deu ke Gire sk 1€ Aot et s b5t RhiloparRnd iiic. afl ovs
conpl emenhaEatiaR Rt Rlilofa Kﬁlﬁféﬂ%@%\g}lel\sgﬁ’é p3eldpeddent FRBNAAR $2dQ@8hnks anfiher ef ore,

the upregul ation of NOXA in I's predicted to antagoni ze Ml -1,

t houg? t heneigishidalycedwts MB-hedinteDdidchaslibkapepsnatongedticeducedl G 11C) .
Col | ectively, | ypl oi di zat i i nd ff, f t 0Si il
compr ot SgeRR IR e e TRecRSR ISRt gt § L rsRaBSt ARE i Prg ¢ hi s
Db 1 ¢ ynE QU iBlRRlcs Rprchd EALUR G Rl iHatbREEIRLINOR fdobtRPo!

r epr esent AZDhE52 eashtoudthistdriedB pligpideHaometumsdtoivatreglilcadethdidating
col l ection of binding events between pro- and anti-apoptotic proteins

ul ti mat el hatduirerd pawity had beandhlderasoreddEHO s i pelyplpd caPoifilesi@). The

Bed- Xy anRErch iIEST GRLATES,RTS oRIRAL by 8 SRR, TTh4Cr ed the

diploid cells, independently of the activation status of Aurora B (FIG. 10E-F). These data
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these interactions. HCT116 cells were treated with DVSO, ABT-263, AZD1152,
or 20 AZD1152 and ABT-263. Endogenous Bcl- XL or Mel-1 was then

i Mmmunopr esopntiaicest3 and the i rmune conpl exes wer e anal yreu/usgotionssyed
tryptic digestion and LC-MS/ M. The protein identifications were conpil ed
fromall treatnments yielding a conposite interactone that represents all
Bcl- XL anighdst that avueyiadictionsf pelysloidgder(detsi@ell Sovival ddpenémt owtir angr e
subsequent|ly confirmed by co-i1 mrunoprecipitati on and 25 i mmunobl otti ng
under eacHOPiOEEBFHEHY qf@ﬁé?(u on (FIG 11D-E). None of the

coi nmunopreci pitated proteins were detected in anti-S6K1 inmunoprecipitates
using an 1gG isotype-matched anti body (FIG 1E-F), highlighting the

speci fi cipolypbidi/aeida shilis@hasiiviagbutdenReBe¢pXei d cel I's (AZD1152), the
interactions of Bik and tBid with Bcl-XL were increased while the binding
of BAD, BI M Bk mahdormunvapapstiopretass ddX @l BAKI0gaEr comdiitgant ng t hat

Bcl- XL was i ncreasjngly bur.dened ro-apoptotic pr I, NS

ol ol of GRAHOBHIOEb Ribepire (et WAL ALC et MOt AX BRa BT 4 ever | a
pal ol of BT Se4iRr o e R R T P tai e

i ncr ease dnd 2NGXAVEX nHindgreal(i.j Rugps pblly MaoGeigpatG Rn&(Tho@psdrl E)B., FRH8-her nor e,
DLy of PELPREIRY S DIy SUSifs e R PHAETE e OB ROV IO TE and
5 i tant | G| LAl Ly Deut al i ze Mel -1,
oont (11 carsg O PR Rk tRnR BT Ukl E R0l PRIRR bl T, O

i nhi bi t orths ymeek@ysnAl thivautgWwhizh Bel-X; @ ciealiz2tidnadticlty c Q) dvat inpolploed cadgul at ed by
pol ypl oi di zation at 10t he | evel s of expression_and/or protein-protein
i nt er act i b activatiopwel Bivilasd BAhinceslls randeriqg polwploéd wils AA1462 #HRg sensi ti zat i on

erphas vi e e Sraetd R NI ARl BN GRERFRRIS Crent o of 1t he
Bcl- 2 nety@mbnddhaldditien @ ABTQSAeWR Ly pfd HE T €6, 0084 MG adWh 6 Yanll BT T B&IsPr esence
of dual inhibition of Aurora B and "Bcl-XL. Miltiple siRNAs targeting NOXA,

BAX, knd rapidly an8lsgseestieklyermtuced BdXeand B Aje attmgtiBAKE e d BA fodiRkG.t18).r escue
pol ypl oid_cell.s from ABRT-263- nediated cell.death. (FIG 12A and FI 17).
oY B g aom oL AR EbBAKIA ARt miT RSk R Gisg BT Aoeme £ noe
rendered ;: J : LSt - LA B P G 12B and FIG
17). Theslgﬁ)lc}g?gﬁi)%é’lcd;d elé%hvrgg?&?tg?gfg ¢ I(q))ir )I%ﬁo adr?gaﬂg%&hitlgﬁtl L@'syner gistic

activity of BclheXo-apdytdtid funetionrof BaX/ pidBAKdehbignally dfobitadrityhsati- under st and
how Noxa inhihition praotects polyploid cells fromABT- 263-nedi ate

apopt osi saPoplREC membwrs of e Rel-2-familysughasiBoinds apd Meld omshit sdhpbalgrce Ognd after
I PSS I . ‘ TN
Dot ol ShERHER, dol SR ety bR S ARG REA ROl hoRyT O iRt RE L | 7 Novca

bi ndi ng tgpopMekis %rw@%otﬁ@&ﬁﬂil\/sﬂﬂpdtﬁw Sks Kiadel. pdly pHitdichisd] Rgudbl 662 (FI G
12D). Depletion of XA 25restored the binding of Punma and Bimto Mel-1 in
pol ypl oi dndedhosdrianddepandenpanontosistyd3apaubiomilss,” Nt Cell Bép/ 8 haft8p¥- apopt oti ¢

effectors b restored. .Jhough it.is suff nt .to cause,Bcl- XL
dependond@0DBE TTHIDS oY S ARBTES i Sl tyht BPtnch SedBRmayBEs, <
i nconpl et B nRPGRL ASIEBA X BHBARD” By eAEB1L 36 ARD0E0S InToRSIRIWRA vl M1-1
knockdown (FI G 19). 30 Pol ypl oi di zati on-nedi at ed "apopt osi s i nvol ves a
mechath snobdersed mgtol¥pl@rhcelsahevtmatizatmn Bf BBE Xz ¥nat nbintmllyisofficient to trigger

apoptosis in diploid or aneuploid cells (FIG. 8C). To elucidate how polyploidization

engages elements of the apoptotic machinery and renders polyploid cell survival Bel-X; -

dependent, the Bcl-2 network was monitored at the mRNA and protein level in response

to polyploidization. Hierarchical clustering of Bcl-2 network genes indicated that the

30  transcriptional profiles of polyploidization (VX-680 and AZD1152) were consistently
most similar compared to Aurora A inhibition (MLN8054), though they differed across
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Cancer cells accunul ate viable cell mass during polyploidization and
continue to do so for up to a week after the addition of AZD1152. However,
10 days awvoenitvdseseenset 5of pol ypl oidy, viability sharplpgTasedionssias cel |l s
succunb to the polyploidization process (FIG 18). To determ ne whet her
apoptosi s secondary to prol onged polyploidi zati on engages the sane, albeit
del ayed, @pdpeoHIG. pf)o Nt alne @stethualel] iiniict bbproaipoptatio BaI 3Bl Bploteinkl, an

addi tional siRNA rescue screen were perfornmed to gdenth¥ conponents of the

Bcl- 2 net%®E kpreaaleted vplkoving pelyploisiaation (F16r Lt d\n nsispe ip L&A wad t he

| ong- iabj | i | Qi L . h
or edom na Pt 4 Sreh CLyPERIRARHER RobChelpl B bl @0 R cea by ' he
AZD1152/ ARlre4%d it 98 lrﬁ%f-degendeﬁi RV aURGURE onBANLAOEhaRAK \Aig eRfr8dsionl M | ar

degrees of protection, and si RNAs agai nst” Bl K and Bl D, which were
i nef f éct i werciohserved ferBtli andBd-clie Mstd e sigpiforetty wdudlin HGTrl don

Gep! ot | o612 haRAETGrdh g 130 st B0l i oF OGN UBRUp e it < ot ti ng

(FIG 12F&)n‘ti-d|%@it’oa§§un%95@8pﬁ§1-f K%’ee?@ﬁén?ﬁcé’t an“[ﬁ%fEﬁﬁal@t@@tﬁ%bdfnhi bitors in

vivo Al thoug urora Kinase inhibitors have been shown~to be efficacious in
precl i ni qabsuwtivaliRed-2 fratege by tigirBH 3 -Mhlyiligapdsl afipive complanontagedpostotray pr oduce
efficacy 20 supey, 0 Aurora Kinase inhibitors as nonqgtherapy. This was
assessed @g}cwﬁﬂ%{?f éﬁj} PhaokAds CORsD. Eh?rpgawhedfpr%a 18 ogbl A7D1152

t r eat yent [ ' T- ' ' nd
theragguHP%a F§§P%?g3g2$5@ggFﬁﬁgﬁé5%%@ﬁé@?ﬁﬁﬁ?@ﬁ@’?8ﬁ§#%£ﬂ?§%@%§’(-0_5
gran andeclls tvas hitgcdmyd (I 1 e r@illectivdds polgplofdiAlibh Zndubddifiedrast a singl e

agent produced significant tunor growh inhibition in the HCT116 col on 25
car ci nome2pepi@eis whila saighpronusiog Mos dprcaignt 4s celt viabitityf is oraintiseddyingithisi n one

week (as evi denced hy.tunor. regrewh). Ln.contrast. the nbi nat i,on regi nen
of Azbt 1957 Ao R PR i HES R dpas 1 PR € Hhreat AEuTRT R  escron
that per sfrsh@tifiap gi-x,east 2 weeks (FIG 13A). In tunors that were
pretreated for 3 days with AZD1152, an induction in p53 was observed, a
surr ofat e mar K¥hilogensekyebsodrdicpsdndnoneht @l atoB)ich Tied3cB0 natrdrkes BAX conf or ner
was detecte mﬁtﬁ%n 4 houqﬁggf ABT-23§ treatnena in tunmors from

AZD1152- ti@H#ieth thy eqlecipn Of PG, Cyeais\PEtEABFS and &Rtj-8RANGHS FHE™ api d onset
of ABT263; i [ Bl gt : One
skilled ﬁﬁ&?SggggﬂﬁﬁﬁﬁgﬁﬁggﬁF?gﬁggﬁgggﬁg?éﬂgﬁ ?ﬁfﬁis%%gggﬁ%%ggé%?osure i's
wel | adapt mebricoraasrwate ompirichiky ddfjred isd moditabd terffettof polyploadichtddvant ages
mentioned, as well as 5 those inherent therein, The nol ecul ar conpl exes and

the met hdliese ifpgetiansr ST Il p sallsmssre sreated Wit IMSO, ABLE08i AZDd o Qhds
descrjped ' r e ¢ tati f - s, are
exerpi'ar v 2oh B Al AP R R bt SR BT PEM R (R PGB s BRRER S

di scl osurgd thd inwhiide ddgpleRaghivtiy appipaddeditinigel @RRicshgdsti@bandT.C-MS/BY. t hat
varyi ng substitutions and nodifications may be made to the disclosure
di scl osedivarreien identhisations Oeepenmpiled fromoat treremeno pisldingie egmpdsite of t he

di scl ) | | t | i,cat | . i j h

Chect ¢+ oot BT BRSSP FEEL RGO e are o
whi ch t henghREbRSWES sBREGRAS coriirncl By eBlisnRRshBHpkitAthgns are herein

i ncorporated by reference to the sane"extent as it each 1 ndividual

publ i Zfat i iomwablogpeainflercath frezmenti coddivion (RIG. y1D40i dahedf the be i ncor por at ed
by reference. 15The disclosure illustrativel escri bed herein.suitably may
be pract i CEIMHACR FADIERRIIS v eé%?ret%t?éﬁﬁﬁ?tl'(%'(gIl@ﬁjélﬁf’léf?“mtar??st%?ﬂfigcﬂﬁl or
limtati which i . idfiicad | 115  F for exanple,
in each iqggtlan g@g%éngﬁgag %}h? tk érh%%%o%rfgﬁg%cﬂy'pggﬁ%l sting

essent i al ingeraetionsarid polgplosd sdllis 14ZDf 152ypgie beera& @naofBikvint hBeliwitteBcloX;, t he

other two terns. The terns, and expressions which have been enpl oyed are

used as tWerRdNCEFasehyRidcthe pindayg o e R IMBAX mnd SUNA wasnachangeb(BlS. no

i ntengj on, 10 24, 0f - SsLan ¢l udi ng any
caui vl ent &) Biicdlat s BEPXChap BBV GulRR RAVERRLERT: BoutiSibtlor” oy 1
i s recognict@foitiation ardn@idtenWih fHeGadiicBs ofNeRI-PpfotdiR el kdtiuded difomeope of
the disclosure clainmed. Thus, it should be understood that although the
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di scl osure has been specifically disclosed by preferred aspects and
optional features, 25 nodification and variation of the concepts herein

di scl osedwvoryiiesseesorted to by those skilled in the artcrasdomsdsisuch
nodi fications and variations are considered to be within the scope of this
di scl osure as defined by the appended clainms. WHAT IS CLAIMED IS: 1. A

met hod ofoftMeal wagcaptupat byeinimgisbfceipitagor ih@alypioid ells (FI@ 1nBy.hiad conpri si ng
the steps of: 5a)admi nistering to a patient suffering fromcancer a

t her apeut ddg#ionythererveasta siictapmetrie insrease in NAXA Wpding dviaa poilyploidizdiiet ng agent ;

and b) admni.st.exi he.pati ent. auty.cal | ffectiv unt of at
Toast ond Bet )t ERbGbe R oFipEot UF- PGS Eifin R G b MRRY

wher ei n thenddted BPDlypRIE cAR! (VG ail gy, s&%@i%dglﬂaﬁﬁ@fbﬁuétﬁmﬂl\féﬂl%nﬁ Ki nase

i nhibitor. 3. The met'hod of claim 2, erein the Aurora Kinase inhibitor is
an Aursor scokConaisant Bicraakd ¢fi NOXA W& soffichent teepdnoalyofeutrhledied; 1. wher ei n t he
Aurora Kinase B inhibitor is VX-680, AZD1152, ZM44739 or Hersperadin. 5.The
met hod of claiml1, wherein the Bcl-2 famly protein inhibitor is ABT-

20263, AEI-ﬁ'eKﬁEcatt n%‘fkc&_n%ﬁl«ﬁﬁtcbﬁﬁfoggmg Pédufifeddbr BOIMR| ArbANS idHIFHGOT - 6. A

conbi nation o erapeuti c agents use In treating a patient suffering
from cancgmergyher ei n said conbi nati on conprises: a) at |east one pol ypl oidy
'nducing agent, f o8 A S eite B ) oot ot madulatod by polyploidization at
10 the levels of expression and/or protein-protein interaction, it was unclear which, if any,
were essential for sensitization of polyploid cells to Bel-Xy, inhibition. An siRNA screen
was carried out emphasizing the Bcl-X;, and Mcl-1 interactomes, to identify elements of
the Bcl-2 network that, upon knockdown, could rescue viability in the presence of dual
inhibition of Aurora B and Bcl-X;. Multiple siRNAs targeting NOXA, BAX, and to a
15 lesser extent, those targeting BAK were found to rescue polyploid cells from ABT-263-
mediated cell death (FIG. 12A and FIG. 17). In fact, siRNA-mediated depletion of
NOXA and BAX in several cell lines rendered polyploid cells resistant to Bel-X,
inhibition (FIG. 12B and FIG. 17). These data imply causal roles for NOXA and BAX in
the synergistic activity of Bel-Xy inhibition in polyploid cells.
20 To further understand how Noxa inhibition protects polyploid cells from ABT-
263-mediated apoptosis, the Bel-X, and Mcl-1 interactomes were compared before and
after polyploidization in cells transfected with a control or NOXA siRNA. As before, a
reduction of Mcl-1 protein and a stoichiometric increase in NOXA binding to Mcl-1 was
observed in cells made polyploid using AZD1152 (FIG. 12D). Depletion of NOXA
25 restored the binding of Puma and Bim to Mcl-1 in polyploid cells indicating that the
capacity of Mcl-1 to bind pro-apoptotic effectors had been restored. Though it is
sufficient to cause Bel-X;, dependence, the inhibition of Mcl-1 during polyploidization
appears incomplete, as apoptosis induced by AZD1152/ABT-263 is augmented by Mcl-1
knockdown (FIG. 19).
30
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25in one or nore cancer cells in the patient; and b) at |east one Bcl-2
famly protein inhibitor. 7. The conbination of claim®6, wherein the at

| east onewpabypieessdy i nduci ng agent is an Aurora Ki nasepcmhisboinosss480

8. The conbination of claim7, wherein the Aurora Kinase inhibitor is an
Aurora Kinase B inhibitor. 9. The conbination of claim8, wherein the

Aurora Ki Ptﬂnﬁploﬂiiamilﬁhhhédlﬁteﬂ&pb@@osﬁfﬁﬁ&@ves Adh¥chbiis m/dNBHnc8 $romi diddr sper adi n.
10. The conpbination of claim6, wherein the Bcl-2 famly protein inhibitor
i s ABT- 268uros@B/ BelzX, dnlgbition) sel ecti ve i nhibitor or conbinations thereof.

4011. A net hod of classifving, a.patient for .eligibility for.treatment with a
pol ypl of dy 1 ndde iy asstmtger5ts oqlDmassfugF bl Rl digatipn ey Sopfe™s”

conbi nat | @sotbr @ Q! WElkaifidytht REELNET AABM! 528 MM4bvwevBE 10 dayPdfick YheRingdtel n
inhibitor, the nmethod conprising the steps of: a) providing a test sanple

from & pagﬁpempic;i%sty)'abdéy ehamplmidn@i}nteh;es c?llfesm@u;mﬁmtlalpgbmhvédi@a_ftic?_tprd)c@aft ongAX
mut atlonék% 1 %a%t one n sSel ecte rom e rou OqSl S ![.n or. a
| B ot TRIBR A DG BHEANORIOP K sosondaTy Lo prgrmee gl yploidizati
gFggSi ?yi éﬁ%aggifeos%hf.eeﬂf)ei@&jgéh offolighRlofanh dl?:gﬁlﬁibY i ft}{lﬁéitar;liclw th a
| ' ’ B’g%-g # arn Igy ‘ﬂh(lﬂgo

pol ypl oi dy uci ng agent, protein in Itor or a

conbi nat i Xy anfadditiomh SIRNA cdsclye scredul eicrigpeaipemed @n dera fBedmpneatsiof thepr ot ei n
i nhi bitor_based on the presence or absence of at |egst one nut %ti on as

e
det er mi neclizmnesver that, when funCt@?I?Wﬁ@Hh‘ﬁwlépméﬁéﬁ c1qng-(gHB VEOHILY he

ot hod o P4 BEUSTRREAZER, Lot SNt pRARRiAA el ent 8BAX a0 or 2 1 nase

A i nhi bi tNOX Aafor Atiit®ipdptusiRasdicBd bnthe 2D 1522BAR6P EemithaamesiRNAzhI bi t or  or
conbi nati ons thereof . 8014. The nethod of claim 13, wherein the Aurora

Ki nase i ragainst BAXjand BAK\gordersikilyaiserees piinplsrtian and siRNAs against BIK and

BID, which were ineffective in the earlier rescue screen, protected cells from
polyploidization-mediated loss of viability (FIG. 12F). Furthermore, depletion of NOXA
15 failed to provide any protective effect in this setting (FIG. 12F).

ABT-263 enhances the efficacy of Aurora Kinase inhibitors in vivo
Although Aurora Kinase inhibitors have been shown to be efficacious in

preclinical studies, targeting Bel-X;, in polyploid tumor cells may produce efficacy

20  superior to Aurora Kinase inhibitors as monotherapy. This was assessed by comparing
the antitumor efficacy of single agent AZD1152 treatment to the combination of
AZD1152/ABT-263 in a stringent and therapeutically relevant setting: well-established,
large tumors (~0.5 gram) and with the maximum tolerated dose of AZD1152. AZD1152
as a single agent produced significant tumor growth inhibition in the HCT116 colon

25 carcinoma model, though tumors started to recover from therapy within one week (as
evidenced by tumor regrowth). In contrast, the combination regimen of AZD1152/ABT-
263 resulted in a rapid and more sustained tumor regression that persisted for at least 2
weeks (FIG. 13A). In tumors that were pretreated for 3 days with AZD1152, an
induction in p53 was observed, a surrogate marker of polyploidization (FIG. 6B). The

30  active BAX conformer was detected within 4 hours of ABT-263 treatment in tumors
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15. The nethod of claim 14, wherein the Aurora Ki nase B inhibitor

AZD1152,

Bcl- XL sel ective inhibitor or conbi nati ons thereof.
claim 11,

is

ZMA4T7439, VX-680/ MKO457 or Hersperadin. 65 16. The net hod of
cl aim 11, woherwicssshe Bcl-2 fam |y protein inhibitor isPpPABIrS2@8/0595BX- 737,

wherein the test sanple conprises a tissue 70sanpl e.

18.
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sanpl e, adder or lung wash sanple, a spinal

dpiing apd mwddicalions mey Gssmade to the lgsclopps diss BEICYL

| Ssue,

an
fluid

a

1 on.

in situ hybri déklZg&tblﬁmamcﬁplﬂﬁbitQmMnﬁ&Mhﬂﬂﬂﬁ speudfigition arlifdipitbeef theat i s

fluorescently |a

21. The nethod of claim?20, wherein the in

si tu hybrlpwilyefithess skdleg ar the erivel wiichihedistlesisy pqﬂmmn/&li paicats aed d pr obes.

9522. The

with a papt ; ﬁloﬁggliegﬁeléel%&c%t‘pgﬁla%gieby reference

15

20

25

MU he onthg 'sei[nllje ent as if ‘each

publication was specifically and individually indicated to be incorporated by reference.
The disclosure illustratively described herein suitably may be practiced in the absence of
any element or elements, limitation or limitations which is not specifically disclosed
herein. Thus, for example, in each instance herein any of the terms "comprising,”
"consisting essentially of" and "consisting of"' may be replaced with either of the other
two terms. The terms and expressions which have been employed are used as terms of
description and not of limitation, and there is no intention that in the use of such terms
and expressions of excluding any equivalents of the features shown and described or
portions thereof, but it is recognized that various modifications are possible within the
scope of the disclosure claimed. Thus, it should be understood that although the present
disclosure has been specifically disclosed by preferred aspects and optional features,
modification and variation of the concepts herein disclosed may be resorted to by those
skilled in the art, and that such modifications and variations are considered to be within

the scope of this disclosure as defined by the appended claims.
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23. The nethod of claim 11, wherein the determning step (b) is perforned by

pol ynerase chain reaction. 100 24. The nmethod of claim1ll, wherein
t he pati ewd 2081/@8%08 bei ng treated w th chenot herapy, ra@dCattise0m58549
conbi nati ons thereof 25. A nethod of nonitoring a patient suffering

from cancer and being treated 105with a pol ypl oi dy i nducing agent, a Bcl-2
famly protein inhibitor or a conbination of a polyploidy inducing agent
and a Bcl-2 famly protein inhibitor, the method conprising the steps of:

a) providing a test sanple froma patient suffering fromcancer and
currently bei ng WeEl BACMAIMELAES: | east one pol ypl oi dy i nduci ng agent, a
Bcl-2 famly protein inhibitor 110or a conbination of a polyploidy inducing
agent and a Bcl-2 fam |y protein inhibitor; b) determ ning the

presence or absence ofm@hod Faghtin @@atﬁ@ﬂ@iffeﬁﬁngrdShlazincél,eﬁ§hle@16@ gene sel ected
fromthe group consisting of: a BAX gene, a BAK gene or a NOXA gene in the

t est Sanp|egmgﬁ§mgﬂwsprMi c) determ ning whether the patient should
continuesto be tfeateg W Y8 QU IR i ivarRels 2 famly
protein ?nhibito? or gn%Sﬁﬂngﬁﬁ%hQ%ghg%ﬁ%%gpP%#gfﬂ?% c?%bygggﬁgeand a
Bcl-2 fam | ympmobit feastohéd pilypdeidbmsedhgogeithmdpr esence or absence of at | east

one nmutation as .,determned .in step.b). . 26. he net hod .of, cl ai m 25,
wherein the pol J§| oi AYMNRERIRS wg}ﬁ%lgagﬁﬁt ait%erafﬁutfﬁ@mﬁ{%w oI 2 lﬁar# bi t or .

27. The net brAB@D fehid proid.inibigrei n the Aurora Kinase inhibitor is an
Aurora Kinase A inhibitor, an Aurora Kinase B inhibitor, an Aurora Ki nase C

i nhi bitor or conbi nati ons thereof. 125 28. The nethod of claim?27,
wher ei n  the Auroya Ki Lnhd hi-tQr_js. i i.nhi. hj r

56 The Bothot o ol AEAgbON AU whdcRheReat Rl MBRENIHRLLR o
AZD1152, ZMs4dA38yra KitaG80HIMKDA57 or Her speradi n. 30. The net hod of
claim?25, wherein the Bcl-2 famly protein inhibitor is ABT-263, ABT-737, a

Bc1l- XL sel ective inhibitor or conmbinations thereof. 13531. The net hod of

claim 25, whereiyn thehé asthoSranig 200RREH $RAWorh KSRUEnEBHAGRian Bdorkhe met hod
of claim31, wherein the tissue sanple conprises a peripheral blood sanple,

a tunor tisgﬂéﬁhﬁﬂﬁﬂﬁﬂ%pected tunor tissue, a thin [ayer cytol ogica
sanpl e, |a

4, The method of claim 3, wherein the Aurora Kinase B inhibitor 15 VX-680,
AZD1152, ZM44739 or Hersperadin.

5. The method of claim 1, wherein the Bcl-2 family protein inhibitor is ABT-
20 263, ABT-737, a Bcl-X selective inhibitor or combinations thereof.

6. A combination of therapeutic agents for use in treating a patient suffering
from cancer, wherein said combination comprises:
a) at least one polyploidy inducing agent for use in inducing polyploidization
25 1in one or more cancer cells in the patient; and

b) at least one Bcl-2 family protein inhibitor.

7. The combination of claim 6, wherein the at least one polyploidy inducing

agent is an Aurora Kinase inhibitor.

-132-



140fi ne needl e aspirate sanple, a bone marrow sanple, a |ynph node sanple,
a urine sanple, an ascites sanple, a |avage sanple, an esophageal brushing
sanpl e, awvbladdesseer | ung wash sanple, a spinal fluid saopluso@/obssasn fluid
sanpl e, a ductal aspirate sanple, a nipple discharge sanple, a pleural

ef fusion sanple, a fresh frozen tissue sanple, a paraffin enbedded tissue
sanple or an extract or processed sanple produced fromany of a WO

2011/ 068863PCT/ US2010/ 058549 145peri pheral bl ood sanple, a tunor tissue or
a suspected tunor tissue, a thin |layer cytological sanple, a fine needle
aspiratgébosanpl e, a bone marrow sanple, a urine sanple, an ascites sanple, a

| avage sanpl e, esqphageal .brushi.ng s | e, a bladder. or. | ung wash

sampl e, a spi nafgjfl u&ge% agon Cﬁaﬂlﬁignwﬁqqugwmﬁ nage IBE‘[?F%{IIS pirate
sanpl e, a nhpﬁhﬁKﬂgﬁqh@mgmnsanple, a pleural effpsion sanple, a fresh
frozen tissue sanple or a paraffin 150enbedded tissue sanple. 33. The net hod

of claim25, wherein the determning step (b) is perfornmed by in situ
hybri di zati on. 5347, B fileal By ekh, dnbirst & ¥rx.

hybri di zati on iiﬁpergﬁgﬁgﬁﬁﬁh?ﬁogﬁﬁugﬁgﬁ%éagfgngﬁogéz%%%% ?gé#?ﬁgrescently
| abel ed.353568haZpei FodMd#730lcamiHarsB8adimherein the in situ hybridization is
performed with at | east two nucleic acid probes. 160 36. The net hod

of claim 33, wherein the in situ hybridization is perforned with a peptide

nucl ei ¢ acid proipe. The combdation BReldMIHRECrah tie/Byl-MAfly prbreih @ihibiloh B

determ ning ste (b% is perfornmed by 165pol ynerase chain reaction.

38. The net ABd-268. P& #. 2Bcl-Khealestive nhibitgrr paplingtigngthereofpei ng treated with
chenot herapy, radiation or conbi nations thereof 17039. A net hod of
classifying a patient as having a cancer that is resistant to treatnent
with a pgol ypl oi dy. i nduoéthy! dgksifying aBetien2fof eligibility gordteetinrent witli i t or or a

polyploidy inducing agent, a Bcl-2 family protein inhibitor or a combination of a
polyploidy inducing agent and a Bcl-2 family protein inhibitor, the method comprising the
steps of:

a) providing a test sample from a patient;

45 b) determining the presence or absence of at least one mutation in at least one
gene selected from the group consisting of: a BAX gene, a BAK gene or a NOXA gene in
the test sample; and

¢) classifying the patient as being eligible for receiving treatment with a
polyploidy inducing agent, a Bcl-2 family protein inhibitor or a combination of a
50  polyploidy inducing agent and a Bcl-2 family protein inhibitor based on the presence or

absence of at least one mutation as determined in step b).

12.  The method of claim 11, wherein the polyploidy inducing agent is an
Aurora Kinase inhibitor.
55
13.  The method of claim 12, wherein the Aurora Kinase inhibitor is an Aurora
Kinase A inhibitor, an Aurora Kinase B inhibitor, an Aurora Kinase C inhibitor or

combinations thereof,
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conbi nation of a polyploidy inducing agent and a Bcl-2 famly protein
inhibitor, the nmethod conprising the steps of: a) providing a test sanple
froma pawvoenii/mssdesBeri ng from cancer; 175b) determ ni ngpChhaspriessssae or
absence of at |east one nutation in at |east one gene selected fromthe
group consisting of: a BAX gene, a BAK gene or a NOXA gene in the test
sanpl e; and c) classifying the patient as having a cancer that is
resistant to treatnent with a polyploidy inducing agent, a Bcl-2 famly
protein inhibitor or a conbination of a 180pol ypl oi dy i nduci ng agent and a
Bcl-2 famly protein inhibitor based on the presence or absence of at | east
one nut gtion determ ned i tep.b) . 0. The nethad of claim 39,
wher o nhe pol vt of ¢ PHURE Y antersn wn At Rk HASEr R, 185
41. The net Radscod iklbabim 40, wherein the Aurora Kinase inhibitor is an
Aurora Kinase A inhibitor, an Aurora Kinase B inhibitor, an Aurora Kinase C
i nhi bitor or conbinations thereof. 19042. The net hod of claim4l, wherein

the A Ki i Nk bj i ' L B gor.: 43, Th t hod
of clai m 42, wherei n (racan SRR AN KL ATRE BrbilD by narase,

VX- 680/ MKO4BZDoi52HEMIHEB AV X-68A/BBK 0457 or Herspdradiihe net hod of cl ai m 39,
wherein the Bcl-2 famly protein inhibitor is ABT-263, ABT-737, a Bcl-XL
selecti& i nhi bitor or conbi nati ons thereof. 45. The net hod of claim

39, wherein the feest Th@ABhed 6N i1$8Shefeitt 1he BUIE2 ARG PraMdiLinhibWeR is _
2011/ 068863PCT/ US2010/ 058549 46. The nethod of claim45, wherein the

tissue sanpPBTOAPIBEGST. 4 BskXi pestiad inbibdg@r semiprasionsgtheregfor ti ssue or a

suspected tunor tissue, a thin |layer cytological sanple, a fine needle

aspirate sanple, a bone marrow sanple, a | ynph node sanple, a urine sanple,
17.  The method of claim 11, wherein the test sample comprises a tissue

70  sample.

18.  The method of claim 17, wherein the tissue sample comprises a peripheral
blood sample, a tumor tissue or a suspected tumor tissue, a thin layer cytological sample, a
fine needle aspirate sample, a bone marrow sample, a lymph node sample, a urine sample,
75  an ascites sample, a lavage sample, an esophageal brushing sample, a bladder or lung
wash sample, a spinal fluid sample, a brain fluid sample, a ductal aspirate sample, a nipple
discharge sample, a pleural effusion sample, a fresh frozen tissue sample, a paraffin
embedded tissue sample or an extract or processed sample produced from any of a
peripheral blood sample, a tumor tissue or a suspected tumor tissue, a thin layer
80  cytological sample, a fine needle aspirate sample, a bone marrow sample, a urine sample,
an ascites sample, a lavage sample, an esophageal brushing sample, a bladder or lung
wash sample, a spinal fluid sample, a brain fluid sample, a ductal aspirate sample, a nipple
discharge sample, a pleural effusion sample, a fresh frozen tissue sample or a paraffin
embedded tissue sample.
85
19. The method of claim 11, wherein the determining step (b) is performed by

in situ hybridization.
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205an ascites sanple, a |l avage sanple, an esophageal brushing sanple, a

bl adder or lung wash sanple, a spinal fluid sanple, a brain fluid sanple, a
duct al aswonratwesswapl e, a ni ppl e di scharge sanpl e, a pl egrals:ebisssison
sanple, a fresh frozen tissue sanple, a paraffin enbedded tissue sanple or
an extract or processed sanple produced fromany of a peripheral bl ood
sanple, a tunor tissue or a suspected tunor tissue, a thin |ayer
210cytol ogi cal sanple, a fine needle aspirate sanple, a bone marrow sanpl e,
a urine sanple, an ascites sanple, a |avage sanple, an esophageal brushing
sanpl e, a bladder or |ung wash sanple, a spinal fluid sanple, a brain fluid

sanpl e, a ductal,.aspirate.s di schar npl e | eur al

ef fusi on sanpl e,?%a f %ﬁ‘@?%&@%m@ﬂg§ﬁﬁﬁgé ’%”%Eagggﬁﬁg%?PﬂﬂgWHdeed tissue
sanpl e. 9@15wuhanuclel(4201d poBe wEtidehr@tenel #ibele@9, Wherein the determ ning step
(b) is performed by in situ hybridization. 48. The nethod of claim

47, wherein the in situ hybridization is perforned 220with a nucleic acid

pr Obe that is flyor e%ﬁ Itlcl]Xd J)fac?ﬁln?g Wherel the irf* m}ﬂﬁhﬁ?&?@ge&rm% ai m 47,

wherein the in situ rzation 1’s }or e st two nuclelc
aci d probeswﬁRmﬂaﬁtWMmudmthadpmbmnla|n147, wherein the in situ

hybridi zation is performed with a peptide nucleic acid probe. 51. The net hod
of claim 39, wherein the determning step (b) is performed by pol ynerase

chain reaction. 230 TM@@M&&%&QBR@&&S@@%Q@M&&J efspedod of claim

39, wherein the patient is _also being treated with chenot herapy, radiation
or conbi nat W&h38 penvide asicic acid probe.

23.  The method of claim 11, wherein the determining step (b) is performed by
polymerase chain reaction.
100
24, The method of claim 11, wherein the patient is also being treated with

chemotherapy, radiation or combinations thereof.

25. A method of monitoring a patient suffering from cancer and being treated
105 with a polyploidy inducing agent, a Bcl-2 family protein inhibitor or a combination of a
polyploidy inducing agent and a B¢l-2 family protein inhibitor, the method comprising the
steps of:

a) providing a test sample from a patient suffering from cancer and currently

being treated with at least one polyploidy inducing agent, a Bel-2 family protein inhibitor
110 or a combination of a polyploidy inducing agent and a Bcl-2 family protein inhibitor;

b) determining the presence or absence of at least one mutation in at least one
gene selected from the group consisting of: a BAX gene, a BAK gene or a NOXA gene in
the test sample; and

¢) determining whether the patient should continue to be treated with a polyploidy

115  inducing agent, a Bcl-2 family protein inhibitor or a combination of a polyploidy inducing
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agent and a Bcl-2 family protein inhibitor based on the presence or absence of at least one

mutation as determined in step b).

26.  The method of claim 25, wherein the polyploidy inducing agent is an

120  Aurora Kinase inhibitor.

27.  The method of claim 26, wherein the Aurora Kinase inhibitor is an Aurora
Kinase A inhibitor, an Aurora Kinase B inhibitor, an Aurora Kinase C inhibitor or
combinations thereof.
125
28.  The method of claim 27, wherein the Aurora Kinase inhibitor is an Aurora

Kinase B inhibitor.

29.  The method of claim 28, wherein the Aurora Kinase B inhibitor is
130  AZDI1152, ZM447439, VX-680/MK0457 or Hersperadin.

30.  The method of claim 25, wherein the Bcl-2 family protein inhibitor is
ABT-263, ABT-737, a Bcl-Xy selective inhibitor or combinations thereof.

135 31.  The method of claim 25, wherein the test sample comprises a tissue

sample.

32.  The method of claim 31, wherein the tissue sample comprises a peripheral
blood sample, a tumor tissue or a suspected tumor tissue, a thin layer cytological sample, a
140  fine needle aspirate sample, a bone marrow sample, a lymph node sample, a urine sample,
an ascites sample, a lavage sample, an esophageal brushing sample, a bladder or lung
wash sample, a spinal fluid sample, a brain fluid sample, a ductal aspirate sample, a nipple
discharge sample, a pleural effusion sample, a fresh frozen tissue sample, a paraffin

embedded tissue sample or an extract or processed sample produced from any of a
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145

150

155

160

165

170

peripheral blood sample, a tumor tissue or a suspected tumor tissue, a thin layer
cytological sample, a fine needle aspirate sample, a bone marrow sample, a urine sample,
an ascites sample, a lavage sample, an esophageal brushing sample, a bladder or lung
wash sample, a spinal fluid sample, a brain fluid sample, a ductal aspirate sample, a nipple
discharge sample, a pleural effusion sample, a fresh frozen tissue sample or a paraffin

embedded tissue sample.

33. The method of claim 25, wherein the determining step (b) is performed by

in situ hybridization.

34.  The method of claim 33, wherein the in situ hybridization is performed

with a nucleic acid probe that is fluorescently labeled.

35.  The method of claim 33, wherein the in situ hybridization is performed

with at least two nucleic acid probes.

36.  The method of claim 33, wherein the in situ hybridization is performed

with a peptide nucleic acid probe.

37. The method of claim 25, wherein the determining step (b) is performed by

polymerase chain reaction.

38.  The method of claim 25, wherein the patient is also being treated with

chemotherapy, radiation or combinations thereof.

39. A method of classifying a patient as having a cancer that is resistant to
treatment with a polyploidy inducing agent, a Bcl-2 family protein inhibitor or a
combination of a polyploidy inducing agent and a Bcl-2 family protein inhibitor, the

method comprising the steps of:

- 137 -



WO 2011/068863 PCT/US2010/058549

175

180

185

190

195

200

a) providing a test sample from a patient suffering from cancer;

b) determining the presence or absence of at least one mutation in at least one
gene selected from the group consisting of: a BAX gene, a BAK gene or a NOXA gene in
the test sample; and

¢) classifying the patient as having a cancer that is resistant to treatment with a
polyploidy inducing agent, a Bcl-2 family protein inhibitor or a combination of a
polyploidy inducing agent and a Bcl-2 family protein inhibitor based on the presence or

absence of at least one mutation determined in step b).

40.  The method of claim 39, wherein the polyploidy inducing agent is an

Aurora Kinase inhibitor.
41.  The method of claim 40, wherein the Aurora Kinase inhibitor is an Aurora
Kinase A inhibitor, an Aurora Kinase B inhibitor, an Aurora Kinase C inhibitor or

combinations thereof,

42.  The method of claim 41, wherein the Aurora Kinase inhibitor is an Aurora

Kinase B inhibitor,

43, The method of claim 42, wherein the Aurora Kinase B inhibitor is
AZDI1152, ZM447439, VX-680/MK0457 or Hersperadin.

44, The method of claim 39, wherein the Bcl-2 family protein inhibitor is
ABT-263, ABT-737, a Bcl-Xy selective inhibitor or combinations thereof.

45.  The method of claim 39, wherein the test sample comprises a tissue

sample.
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46.  The method of claim 45, wherein the tissue sample comprises a peripheral
blood sample, a tumor tissue or a suspected tumor tissue, a thin layer cytological sample, a
fine needle aspirate sample, a bone marrow sample, a lymph node sample, a urine sample,
an ascites sample, a lavage sample, an esophageal brushing sample, a bladder or lung
wash sample, a spinal fluid sample, a brain fluid sample, a ductal aspirate sample, a nipple
discharge sample, a pleural effusion sample, a fresh frozen tissue sample, a paraffin
embedded tissue sample or an extract or processed sample produced from any of a
peripheral blood sample, a tumor tissue or a suspected tumor tissue, a thin layer
cytological sample, a fine needle aspirate sample, a bone marrow sample, a urine sample,
an ascites sample, a lavage sample, an esophageal brushing sample, a bladder or lung
wash sample, a spinal fluid sample, a brain fluid sample, a ductal aspirate sample, a nipple
discharge sample, a pleural effusion sample, a fresh frozen tissue sample or a paraffin

embedded tissue sample.

47. The method of claim 39, wherein the determining step (b) is performed by

in situ hybridization.

48. The method of claim 47, wherein the in situ hybridization is performed

with a nucleic acid probe that s fluorescently labeled.

49, The method of claim 47, wherein the in situ hybridization is performed

with at least two nucleic acid probes.

50. The method of claim 47, wherein the in situ hybridization is performed

with a peptide nucleic acid probe.

51.  The method of claim 39, wherein the determining step (b) is performed by

polymerase chain reaction.
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52. The method of claim 39, wherein the patient is also being treated with

chemotherapy, radiation or combinations thereof.
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