ORAL FORMULATI ONS OF CYTI DI NE ANALOGS AND METHODS OF
USE THERECF |. CROSS- REFERENCE TO RELATED APPLI CATI ONS
WO 0@0ABIsThi s application clains priority to U BCT/US2009/002999

Provi si onal Patent Application Nos. 61/053,609, filed

May 15, 2008; 61/201, 145, filed Decenber 5, 2008; and

61/ 157,875, filed March 5, 2009, the contents of each

of which are incorporated by reference herein in their
entireties. Il. FIELD [0002] Provided herein are

el ggg?’ﬂfﬂ%ﬁﬁ@%ﬁb; NS ojeesa Iﬁhgﬁréﬁtéi,%&g
precu HEOFor oral

adm nistration in subjects. Al so provided are nethods
for making the fornul ati ons and net hods for using the
formul ations to treat diseases and di sorders including

L CROSSREFERACE OB ERTTD RPPMIEATIONS, e
10001 *Shis bR A Bt o S BT AL E APl ah o

61/05340p! Ridd Mat ES 2008161/ 200 P4 fileEDedenber 8, BIUB; and 61/157,875, filed
cancer-rel ated deat hs were expected in 2005. See, . . )
March &, 309, therpanteats efieacioal whishare meoxpopatedby referepcesierein in their

L (D

mnheﬁ% 005). Many types of cancer have been described in

ie nedical literature. Exanples include cancer of the
bl ood, bone, lung (e.g., non-small-cell |ung cancer

IL #HLDml | -cel |l lung cancer), colon, breast, prostate,

ovary, brain, and intestine. The incidence of cancer
[0002] conPiovided Hefein htenghasraaddudca) forndlbti@apohgirising oytidmeaindlogs, or
. as new for of cancer devel ap.. A conti nui need . . ..
their safi; SISOy ERRBATFRHESHHAPHET geriyagives threcd p57 ol sdpinigration in
subj ectg.aﬁ‘fs%g)ro{'iggé) He MYRLEINT PlAN e the SHRANRITRS ahd PP)thd'd%ff&r wsing the
to a diverse group of hematdpoietic stemce
formulaies ita geat.divES sanflaliscdap prebxdinmearicyr, d3ooRes HiteD® abnormal
opl.e in the U S. and 75,000-85,.000, subjects iin
cell ol e, opallag e BisoRfkts. A5 APMABE BPETE AMOD 2Ry ¢ ow
wi th inpaired norphol ogy and maturation

III. BANCSREROPNDSI S), peripheral blood cytopenias, and a
variabl'e risk of progression to acute | eukem a,

[0003] ' esChideRss 4 majOr wfdvaas Bmioh{e@nﬂ pEHldy RAHE Un@ted S&E&s alone,
e The Merck Manual 953 (17th ed.

e.g., _19992; Li st et
approxgnately 570000 san@sgelatedgleaths werq og@rted in 2005. See, e.g., Jemal et al.,
CA Cancer J. Clin. 55(1):10-30 (2005). Many types of cancer have been described in the

medical literature. Examples include cancer of the blood, bone, lung (e.g., non-small-cell
lung cancer and small-cell lung cancer), colon, breast, prostate, ovary, brain, and intestine.
The incidence of cancer continues to climb as the general population ages and as new forms
~ of cancer develop. A continuing need exists for effective therapies to treat subjects with
cancer.

[0004] Myelodysplastic syndromes (MDS) refers to a diverse group of hematopoietic
stem cell disorders. MDS affects approximately 40,000-50,000 people in the U.S. and
75,000-85,000 subjects in Europe. MDS may be characterized by a cellular marrow with
impaired morphology and maturation (dysmyelopoiesis), peripheral blood cytopenias, and a

variable risk of progression to acute leukemia, resulting from ineffective blood cell



[ 0005] MDS are grouped together because of the

presence of dysplastic changes in one or nore of the
wheomatiagsss et i ¢ | i neages includi ng dyspl asti c chemys®09/002999

the nyeloid, erythroid, and negakaryocyte series.

roasc S5, 2L ) SRR 0 1, A, o

8:1424de9%)op conplications related to anem a, neutropenia

[0005] Gy DS e om0 st g 2 1he HTESiice i 008 Al Shanges i one or
more ogﬁ\\eéqieﬁﬁt&b%?éﬁ% 1in%g§e%%audihg ggg‘;ﬂaﬁﬁrdh}inéésQH@ﬁe ﬁgfelMa?ela'throid,

mal n cause of -~ cytopen I's i ncreased progranme
and megakdryatysic lseriey ofitess Clsngesestlh & ditspeasas ip oogoes®esofithd three

. copverts into,le .8, a. proliferation of, | eukem c.
ineage o PRE el nERAESTaal efismsortticofons Tollig@heria,
neutropeAid GfeMidos§ afd/ oY HrBmBOSRoFATLHIQANAY | FEorAAb&R 10% to about 70%
i ndol ent di sease and ot hers behavi ng aggressively with

of patieats/with MRS maycdevalopaicutedemkemia.hb the earle stages ¢fiM Dby the main

cute f.orm.of |eykem a. The Lok L f .Reqpl i th
cause of £¥ioBpnigy &ifssersed pEokramey) el skrth ioptositl ARl Slieate
progreské And @nvéis info RAKerafa, Mpholifadatien b lcakemisdells Overwhelms the
conplications, such as _infection or bleeding, before

healthysnesgews dina diseasepourse[diffens] with sorae gasgn gekavingeraaninfpient disease
s @SSRS\ 1 RO CHBEARBMEIAR oino  s
form off ladkeshiae Thp ynajorityraifpesple ovitd highgratshrMDiSeveatually experience bone

marrovx? o an@; g?éa(%nzi({#gﬁlbg Fpseggnet%{]cgg%gg icglglfl:) ic qlaoz%,esl\lﬁ[c) as infection or

bleedin ilﬁéfslﬁ?g;f}sgreg’ﬁh%ﬂgﬁﬂhime_ two groups is the conplexity of

bnor aryotypes; single chronosone aberrations are
[0006] t y pPumbaryf oxd secondary M arevdeifined by takiind mte ieogaispaticnts’ prior

isory s i RO P PGt e ) B B Baposape
toxic subsRindéhrt RS ACBARSAS sbdbhdbiyt DS (sMDS) focid paim,\%% Mag.

The genetic changes in the nmalignant cells of
Cytogenetinally, ong diffprange befwveen dhe o grewstis tharomenlexsity, of abnormal

incl udin Qo I I [ [ . .
aryorspf A b oS Bt fRins APBPERF R pRARREMS, Wil Aot
change§hRNfbreArRfuE Aty sdBhiih sedonQirp)isdcdap.esaink deugdsimatphave specific

classified MDS into five subgroups, . differentiatin
targets purbyAstySRQaEea for dyRred iPPOBQRISHSES inbihitorsfog 11 qH@ARIR. The

seneic s i ey ETDS SRS iy o loss Spadcg mageril,
including pedableitmmonNeuppheséon genég.3) : 599- 617 (1992). An

0007 R RSB B3 B BRIl e phRBS s
Cooperafif OGRGp, eRsdific@NADS b Sive 8aBErHN R diffiBeRAating M ®orPscute
myeloid leukemia. See, e.g., The Merck Manual 954 (17th ed. 1999); Bennett J. M., et al.,
Ann. Intern. Med., 103(4): 620-5 (1985); and Besa E. C., Med. Clin. North Am. 76(3): 599-
617 (1992). An underlying trilineage dysplastic change in the bone marrow cells of the
patients is found in all subtypes. Information is available regarding the pathobioiogy of
MDS, certain MDS classification systems, and particular methods of treating and managing
MDS. See, e.g., U.S. Patent No. 7,189,740 (issued March 13, 2007), which is incorporated by

reference herein in its entirety.



MDS, certain MDS classification systens, and
particul ar nmethods of treating and managi ng MDS. See,
wWe@2@9/139888S. Patent No. 7,189, 740 (i ssued MarchPdBUS2009/002999
2007), which is incorporated by reference herein in
It ket cl egsi . .
R R B e e

and carea Qdbst MMokbside ahslogs ale chaisifiedas amtb-nitabdlitdsi edteashey enter the
anti -netabolites. After theé enter the cel|

cell, nuglgeside analeesAra pergessivaly shesphemiated o MickosidsSymonephogphates,
. hde B - - phosphat es, di - phosphates, and

di phos?#%t%%%gggrﬁg?gﬁﬁgfégtmg] 5- Azacytidine (National Service

[0009] Cenj-Arzackeslign@ationalNGCvicd C28tel Besigia oRNS G 098 Ny T8 Registry

S0 N T R 7
triazin-%}"l%ﬁ‘ége(:,?i? f:&‘r’r'érftf%’%!aﬂkeféara% @E@&u@%rddﬂl‘ét HAZACOHIRL acytidine is a

5-AZzacytidine is a nucl eoside anal og, rnore
nucleosiqrearialdgs aiorgy specificallyliarytidimglapglog 5 5 Akzesytidide mean antagonist of its

et SRR ik ook R 8 B EHGh S5 i o know
as decithBing CarkdHAYSy X8R d i) Gre A% ANAIRHOSS ARR}VRMihe!i ASructural

are al so antagoni sts of “deoxycytidi ne. A structural
differengie e byasndhesg eylidian anplegeand theid irelated matusy) ruglegsidpéd the presence
.rel at t cl eqsi 1S th r c iy
otanitBeF bR RS BL B I SBR % T O BREERT 3o hacTiiing ray be
definedQds havingth®moldeulz &6ryriilal CgH | ,Ma0s, emoRtilacdeiaht 6804421 grams per
the nol ecul ar formula C8H 2NACb5, a nol ecul ar wei ght of
mole, apd thefpllgwingsstieturgp] e, and the fol | owi ng structure:
5- Azacytidine. [0010] O her nenbers of the class of
cytidi ne anal ogs include, for Y&xanpl e:
1- b- Dar abi nof ur anosyl cyt osi n tarabi ne or ara-Q);
5-aza-2' -deoxycytidi ne (DeciNF abijne or 5-aza- CdR);
pseudoi socytidine (psi ICR); 5-,#£§uor 0- 2' - deoxycyti di ne
(FCAR); 2'-deoxy-2',2" - difluqQrocytidine
(Gentitabi ne); 5-aza- degxy-2', 2" -di fl uorocytidi ne;
5-aza-2' -deoxy-2'- fluo § ndi ne;
| - b- D-ri bof uranosyl - 2(1}, Ilm di none (Zebul ari ne);
2', 3" -dideoxy-5-fluoro- 3 -thitacytidine (Entriva);
2' -cycl ocytidine (AncitaBMfnefH
| - b- D- ar abi nof ur anosyl son @7 0si ne (Fazarabine or
ara- AC); 6-azacytidine (6-aza-CR);
5, 6-di hydr o-5-azacyti di ne (dH aza-CR);
[0010] N~ pRthey msrpees dfchg Flass oftybidinegnalogs insdydei firggample: 1-B-D-

. (-Capeci t abi ne)s -.oct adecy|. gyt ar-ahi ne; Y i.di
arabinc RS RS b A SIRE kBB Py TR or 5-aze
CdR); pseiddisctlytiaihe PPAICR) oz Aapio-2lideex@ytidiRZBCARY; 2'-deoxy-2',2'-
deoxycytidine forns a coval ent conpl ex w

t h_DNA
difluorepytifipeFamsitabingk 2 -azpnidaethg 1 2-AEhoresytiding: arga-2-deoxy-2-
ﬂuoroc?tg%gg;g- élyﬁxgbéﬂfanggylfﬂ‘fﬂ)-%%h@[é @e‘bﬁﬁ:iﬂ@)‘? 2f,3)-rdideoxy-5-ﬂuoro-

3'-thiacytidine (Emtriva); 2'-cyclocytidine (Ancitabine); 1-B-D-arabinofuranosyl-5-

azacytosine (Fazarabine or ara-AC); 6-azacytidine (6-aza-CR); 5,6-dihydro-5-azacytidine
(dH-aza-CR); N4-pentyloxycarbonyl-5’-deoxy-5-ﬂuorocytidine (Capecitabine); N4-octadecyl-

cytarabine; and elaidic acid cytarabine.



establ i shed nethylation patterns in daughter DNA

strands of replicating DNA. Inhibition of DNA
woredobybassanst er ases by 5-azacyti di ne or PCT/US2009/002999

5-aza-2' -deoxycytidine | eads to DNA hyponet hyl ati on,

t he I ri L. functhons: Lo mprphal @aically
e T e e R S
deoxyc@¢€dihg fitnsrecovsehesahplex ofithdoNasSmethyhtanefirdsss. NONa|

cell cycle regul ati ?n, differentiation and death. The
methylizgnsirases areespansleforidgaigxo MNA matlylatien yykior spseducing

' . hal " . e . =
coabifEp AR Mol A Sronb5tMIRERRERRL phiion o
DNA ngtioptrinsterages by Syacdogtidiaersr 5-hza2adgoxiydytitine leads odDNA

5-aza- 2' - deoxycyt | di ne, S0.i ncor porates. int L
hypom RIS USRI S B DT R OGS FaTREP ARG FDfysP s immature
hematogHﬂeEb BLIR ARICRRN RS by REEMAERHN SHYeREd in0bIved i%nal cell cycle

RNAand protein synthesis, incorporation into RNA and
regulation/difigremtiagen sad denath.oThOrowaiveeftectsatfiiheey cytidine agjlogs cause

the deaif Bt i Ul RTHE camier ek bty Forgr e ponsive (o
normal @81l igrd WiRbn @61 h¥éHanisnisU ShaAasytidifg, vBKREB.a2a-2i-BedxyBytidine, also
) treatment of nyel odyspl astic syndrones (MDS), acute
incorpongtes teROUs Thekvrioxiq efhacys of apcifidiae mpayl reghor multiple
e G SR M A PR ARG BRI, (e
RNA afd DNArahd aGpvationl sSAEES A. dablagg pathivays. 627- 33 (2002) .

-Azacyti di.ne has undergone NCl-sponsored trials, f

[0012] t5 h éﬁzg@m%rrﬁ angk 5-m2'mxyi(@§idggel}§vg [B’S?rb‘{f’é'd‘dfi‘é) plinicalqt;ials and
. ' . [ith
showed fiEFILAR gt qrnPaGHR Y BES 58, 5 PPl g s By 1 1

myelodgspleeicrsyndremeal(MIIS), &tite mPelogbno@0éik@mia PARHE-)2dtOnic
2002) .. 5-, tidin alter the ral, course of,
myelogh bkt AL SHnEEuh BRI MG B AL A Ao o'
lymphdrﬁasﬂ\ml)?'{S@éS ICo aRpArYdib ¥t AN lrk Opinhiibs thé;@% (DONB27-33 (2002).
met hyl transferase. In a Phase I'll study, 5-azacytidine

5-Azacgidding hat erdstzang DECH-speaserst yrials fuithe treatment of MiDSaywichas been

S [ . a i o A f ormt,i 0 [ at,h ~i:n
oo Y LR EFF A e MM b LM 824D oot
20(10):3441L0a52 €200l ver2@dR 8¢ all A 8)in20Rca3220($0): 2829RA4@1208R). 5-

Bl ood 106(1 1): Abstract 2526 (2005). [0013

1
Azacytiglinemay alierithe naiHen! 6ewse oEYDYbY éir@iﬁssmggstha frangpppadisado AML
o L AHBRILENTRY B P b DEBKPL BV g n Phase
study, Saseytdins adfirbtesbdsubgnutafeoasty istpnifecaatinlpagsngedusueliba and time

nore desirabl e and conveni ent for patients and
to AMlggapsipranation@r depfh 1 sybieeiatiidigher< NIRS s Pee €186 I s e .,

Lancet OMb1 RO OLHYY :22\3'135; SitveAdiah B it @&&Pm@[‘% Abstict 2526 (2005)
permtting I nproved patient conpliance. wever, ora

[0013] del 3-Azngytuiinecarntd atherecytidaleanslogsare approved for subcutaneous (SC) or

intravenous (IV) administration to treat various proliferative disorders. Oral dosing of

cytidine analogs would be more desirable and convenient for patients and doctors, e.g., by

eliminating injection-site reactions that may occur with SC administration and/or by

permitting improved patient compliance. However, oral delivery of cytidine analogs has

proven difficult due to combinations of chemical instability, enzymatic instability, and/or

poor permeability. For example, cytidine analogs have been considered acid labile and



proven difficult due to conbi nations of chem cal
instability, enzymatic instability, and/or poor
w@ernaadsss i ty. For exanple, cytidine anal ogs hBOBEUR®E 002999
considered acid | abile andunstable in the acidic
a .G [ronnent . Prevjous at ral
unstabl T s i Yo SR ot B S Bt s o BV ST e flo@f forms of
cytidin€ aadlogighadvk rédigredrengeric@ostii@otheidedd cdrb e protdey the active
har maceutj cal ingredient (APlI) from what

pharmageigisel ingarsieng dARBcispmathat yap anderaieap aud AecaPleg 1o be
therapfISARFRIGEL ot T GoKRLodn o SiRa, ARt B ERE HThsRly
absorbédinespedjfis regionst efthe hewer igastodintestireah trast, $uvh asehajepumuimin the

small S35, S4% 1 ot o U SoBAIeOBUIBE QY. 2R4/0162363 (App. No.
10/6981:9?]5?9&' addition, b Berdally %&@ptea bIREEh AN Mt RECKEIRN 8kt Q@téirqgads to

' he art has been that” water |leads to detrinenta
detrimenyal hytsalytee diggadatian iof nytedine gnalesrvrmg fbogelatien; isnpsequently

.formul ation, . .su ntly agfecting the stability of
affectn}gntée Al glllit}h o{ WS Aglglglgglge ‘?‘Ef%ﬁ’? {"o/&gl. AA‘§' %ged}lﬁ,, coglings ap 1e8 to the drug
core foPpisp&five @rdl lAeli thry @f e pidiné iial PgsAVE Hrdwisusdf BdendBhitatEioYorganic

of cytidine anal ogs have previously been limted to
solventchagehsystesay lpaninimpis egpespse ehihe AP I Watdrze exposure of

t he ,AP . ' .01 al
o041 oot d Rl SR Sl o iR F P e TR of Gl Analogs,
such as$El@h) Sasacyidine, t& pazatlty shrigt, idrer g, eidre advant4peous dosing

inter alia, nore advantageous dosi n?l anpunts or dosing

amounts&r [dgEag PRTgHS BRION R PRATEBReHBEHCPTOFIlsS; Phagmacodynamic profiles,
or safet&t}g{)ﬁfé&%ﬁﬂﬂmg ﬁgﬁ%fﬂeh 5 of [ofn“glétfeﬁﬁ Yr MaBftbdRe therapies:

uation o enefits of 7l ong-term or mal nteénance
developrhemtaypireprovee wehtopeme ragiméns thpr mwdchize Watogendctiveyj userd cytidine

t hat nmaxi m ze, biologi,c activity; use of cytidine
analogs {5 e v diseies AQdeicts Sedibbaliirpdirub huvaskgug byneits.
ot her potenti al advantageous benefits. |V. SUWARY
Iv. [SIMMARwyovi ded herein are pharnmaceutical conpositions
conprising cytidine anal ogs, wherein the conpositions

[0015] ' €| PRYRIcHMRre hreiHaBh At utidd] | BrmipBsitibes &Mgﬁ@éiﬁg ERRIInArllogs,
‘adm ni strati on. so provided are nethods for making
wherein the eoompsiions talease shrdARbsubstpatialdy inibe atgniagh upon oral
. .conposifiions to treat .di Ses isorders ingl udi
admlnlsgtga o0, ’Algﬁ RIQY eegisarer it e%l&%g% ?ﬁoﬁ%ﬁ%ﬁqﬁ%o%%ggﬁloﬁs, and nlfleqfl&g for
using tiY @nhpitsnis &6 tre@tisdase¥aingldd@irdersl ik QUi Sancearydid@rders related to
others. [0016] In certain enbodi nents, the cytidine

abnormgheglbprolideratiors 489 hemptalogi¢ ﬁiseﬂqrzﬁs apapsatheEnt s, the
o015 S0 e SR AL o8 B
embodiaemits) the Sytidineranalognip beiza-D'-HedXyayadine (dacitabias pt §3ara€IdRg. In yet
other eé%q&i%{f?lg{ %%_%g;{;%lao&i igfggr? %% g :y frbﬂﬂ-greabgrpo%ual]c():s@ éytosine
(Cytarabine or ara-C); pseudoisocytidine (psi ICR); 5-fluoro-2'-deoxycytidine (FCdR); 2'-
deoxy-2',2'-difluorocytidine (Gemcitabine); 5-aza-2'-deoxy-2',2'-difluorocytidine; 5-aza-2'-
deoxy-2'-fluorocytidine; 1-B-D-ribofuranosyl-2(1 H)-pyrimidinone (Zebularine); 2',3'-dideoxy-
5-fluoro-3'-thiacytidine (Emtriva); 2'-cyclocytidine (Ancitabine); 1-B-D-arabinofuranosyl-5-
azacytosine (Fazarabine or ara-AC); 6-azacytidine (6-aza-CR); 5,6-dihydro-5-azacytidine



deoxy-2',2'-difluorocytidine (Gentitabine);

5-aza-2' -deoxy-2',2'-di fluorocytidine; 5-aza-2'-
waele@2y3®ss f | uorocyti di ne; | -b-D-ribofuranosyl - P¢T/US2009/002999

H) - pyri m di none (Zebul ariney; 2',3'-dideoxy-

rracs i SIS AL e LA e
cytarab(rEaélar(h(bacné cgafaraimae AE)heuﬁdealzraﬁydslcxﬂlrﬂete(i&nalbgs CR);

-di hyd cyti di ne(dH aza-CR);
10017 p%?ff%w ssr@eémtaj cren. HH%YSQ?/ Q%HP‘P%&IE&W 2% piggle unit dosage

i
s & GRESAR AR o A C AU SRS Pl Sl
are nonfdcictcdated. dCortaambmbipdierents livesie lpmvpdeamxﬂposummchhattaremblets

t.hat are sin ntdoaefor risin a..
comprififé h 4 fiding niflog. LRthin i bRt RO PORKIE CAMpR gy PR that are
capsule§ Q&Bﬁﬁbﬁdg %rb?tlﬁfh%tanﬁfo% rFPA@ cBPuRsiRaycRa . a &8 b@lafin capsule or a

nmbodi nent s "herein pI‘OVI de COITpOSItI ons that ar e
soft gela@tb Pagsyles pw'pmulgr ﬁlgbadmwltsmrmda huadrogypropyk methylcellulose (HPMC)

capsulegrfgsfﬁ e S%c? el g H—g sin (il?e gﬁgggs(ég%?' Onso’;hlg)g%l%émhggcontam one

or mord‘@m}h@ms elrgcertath @lﬂb@dlﬁﬁhﬁt ihe tstaes Ubﬁomﬂly&’uﬁﬁéﬁ coﬂﬁiuﬁbhﬁlﬂor
capsul e; partlcular enbodi nents provide dr oxypr opy
more emlﬁg,tpcgp pileneabedimonys, thesapsudes optignalby fqg%ﬁr contain one or more
L T L R
release efrﬂradwﬂarﬁo& oralhuintiaistreticn. OIptdtl@&’i&kﬂbpdfmértthehe campe@sition is a
Oor nore excj lents In other empodi r@nts t he

tablet ﬂ@asgfa%é capirolscelopss ofr thp &P subitantially i thsrstorppch. In certain

{
embod i o R AU RRRCITE QL ACRAPR LR APYupon
oral adrupm’lra(moal Imdthenemboditicots, thercompbsmoamﬂomdamh:tthat dffeets a

o FETEEEE P A B b e B bt e
tablet c6fthindlaNir@BOE itAR Rbpriséifa SRIIMRSArdal ) ahd5 optisGiRAng lﬂu@hérr&@htams a

effects an i medi ate rel ease of the APl upon oral
coating i therdryg rcatq, Mtherqlmtl@tqwenn@mahwbmtbe dl:vfgeccnf@ nﬁmg AR ag@eous
ff n € eI e
solventﬁsi}lcﬂs%gfgf a?? e\Iklatgr o?ﬁ -2 oer?glC%Olg?n %uacl:?lt o ? plte Uhanol.

[0018] ethIOd'tdilE Bltnbodﬂh’ﬁﬁtst ﬁﬂ@blﬁtpr&ﬁ&é ﬁieflﬁ)d@oﬂfriaglr@dbﬂnﬁlﬁﬁbns of cytidine
nprises a g!)a{t i di ne. anal og,. and optionally furt her
analogsdpiengschior g tivery. Surthereprayidgd atsrasticlghel wppufpefare containing

packagl‘ﬁg %dt%l' ah @r@pfdrﬁﬁﬁtﬁnt(}? @ 1&'1‘«3e %ﬁélgg UsidN9a84 tﬂﬁqﬁ&igﬁes that

such as or non-aqueou
the forrmdht\mmts Jfosthehreasnerft @f cexanrpiseasxes badmbrdefsﬂﬁdl&}hn@ee galarcancer a

. enbod ts herej .ovi de net hods of _makin .
disordef Bt T ARSREMGHCe AP lieFationyhegaioogiveigeider oF ap immune
disordeglel i very. Further provided are articles of manufacture
cont ai ni ng packaging material, an oral fornulation of
[0019] a dyertadi erabadizients, heaeid providbmiethodaof nsiog dmfesnullaaons previded
reat ment of cer

ation
herein tFegt 6i%ias el of fiscribes MiGudibEes £ gl dBPHdeEt et fEbRomal call
proliferkt@dra heghatodo &6 AROIR)Ys, O hhmlah@kiisﬁﬁreast h@Bng étﬂéﬁsﬁﬁl‘n(ﬂeﬁginc
di sorder, or an i nmune
embodiments, the formulations of cytidine analogs are orally administered to subjects in need
thereof to treat a cancer or a hematological disorder, such as, for example, MDS, AML, ALL,
CML, NHL, leukemia, or lymphoma; or a solid tumor, such as, for example, sarcoma,

melanoma, carcinoma, or cancer of the colon, breast, ovary, gastrointestinal system, kidney,



di sorder. [0019] Certain enbodi ments herein provide
nmet hods of using the fornul ati ons provided herein to

wo e@ati3dsseases or disorders including, e.g., PENUS2009/002999
di sorders related to abnormal cell proliferation,

e [ LSy
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more tHfapRRfi€agdnis ©PrbAUS a 2ERAG IR YnSeffebN fuBltlliAbhbQheRof, The

cytidi ne”anal ogs are orally adm nistered to subjects
co-admiinistared drgets eyt bet apcancertherapeutipragent, dé descrdbed hdrain. In certain
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[0020] t helngetidulsr cagRdiBetts, fro@ded Ber@insatd &bltS toritaining 5-azacytidine
therapeutic effect in subjects in need thereof. In

and megheds ferrmelipg andrasing the takletsita trepigapearadisondsrspyelsiedde @bnormal
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further containljn@air snoré exépintshsacke o, forldxangpbe, gtidants, sdikesd, lubricants,
agents may be a cancer therapeutic agent, as described

colorante disieSTARS RIARUANNGAISHER RENING 22CRTS: PYYRGH: ARdPRsaating agents.
. . r | .

Examp g B8 e IR R R har g Qe Bt oV Rl PRk

describedbl, etgs, Iteneaahilh§. Batauaspplicdtionr Pablicaten Ned 200870057086 (App.

[ and.usi.ng the tablets tq treat .cancer,

No. 11/§RE 858, MionS s upatgred Bftsth Ry MefehS g BRI on. or
[0021] hengyi iR kbsliend Befein hﬂ)vi‘d%f, e i PRANIR At Real Edifpositions

tablets optionally further contain one or nore .
compriging p ghesapenitisalishe figetive emouneipi-azacylididevkereiditheeomposition
releasesla glg :?'t-és:z%Q%t?dﬁ%ef %ulgt%ga%g%ﬁ% indtlg)lg :s{1 trrrnteear%é ?&;6:’]\,&1}1% :O{I:'léllg (uglg Itill}]intgation toa
subject2a@aithér enfboRiifRERS pedvidd e agiremestidifed fcompositiphs; pai¢h) @re
) certain formul ati ons provided herein are described in,
immedigteeleagy ¢qumpasitiogs; do pptdhavegn ERETIAGPALINELY. poAre non-enteric-coated);
e UL 0 Mo SORGPEEPER L ORB B P s o
herein; énther edmprifOO pdrinedpnen efihanceryifudiereompriked-alphagocophedey]

[ R“’t er al lm%ohar,nace ti.cal conpositions conpri si.ngha
polyethylcaf gheat 1 () Juscibpice BirThee COmBiiTha RAMSAAULERfANET R he
formul MdR"2 hBout Ql% 69 W%‘P%ﬁ-lrt] bd196ve Bl RaRRA Wdightr %ﬁ%&hﬁki@ﬁ; are

substantially in e stonmach followng ora
essentialyrfires afta gtidore deamanasa lphabitor; Fgresseatiakyrfree ofitstrabydrouridine;
have ar’ z{rr%/lim of l'5!1a%aéayfti Eneenc?fnatt ile%gteg)o%? gusgi; ngpenasn’ amV\Qlim? I?)f 5§arzgcytidine of
at least about 400 mg; have an amount of 5-azacytidine of at least about 1000 mg; achieve an
area-under-the-curve value of at least about 200 ng-hr/mL following oral administration to a
subject; achieve an area-under-the-curve value of at least about 400 ng-hr/mL following oral

administration to a subject; achieve a maximum plasma concentration of at least about 100

ng/mL following oral administration to a subject; achieve a maximum plasma concentration



i mredi ate rel ease conpositions; do not have an enteric

coating (i.e., are non-enteric-coated); are tablets;
wae@oazgsstil es; further conprise an excipi ent sSePCBHUSEA9/002999

fromany excipient disclosetl herein; further conprise
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[0022] 5 aSpecifid ctnh@imfenmhereaastovacbcamhact@iangxtlchlamalmsitmmtfonoral
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[0023] t ea§apecafbﬁoegr{8?ocﬁr%eﬁl eh\r%(reélrg%rofv(i) ea mﬁﬁa%a?{}lg{c%lgnc%@r}}s o | Sl

administfatidh cogpsisingotitrapOitically etfedtblel apvdung oﬂﬁalzacytldme Wthh releases
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the 5-agaswtiding substaniigily ap thesiemachiandrachisvesayy ﬁﬁaﬂaqi?rdmﬁewe value of
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ot least B8t BB T Tl O0irerB) I REGO ST P about 90

[0024] m nSnpe&sﬁd erhbadimegtsdreadin prhvidd sphiatmiaceutical conspasjtentfpr oral
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the 5- af‘érérgﬁ@i'né SOBHARRIY Bn theSHRhRH and[aQQ?e%s asﬁﬁﬁinfxdrﬁ plasma concentration
odi ments heré&in provide a pharnmaceuti cal

of at least sb@gi 100 mg/mhbrfolbewingadali adimgnistmatiasn conpri si ng a

100251y SRR T esfiBoditheit M By RH MR BRIt fprgrl
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at | east about 200 ng-hr/nL foll ow ng oral

the 5-azagirtidiing subgtarsially [in de3torsprbicangjachiskesorimasinawm [péasalarroncentration
of at 1R K308 BT TRASUMLSR RReRIddion Tor oral
nni st 1'on “conp erapeutically effective

[0026] ano$isycifaf erﬁb@cﬁﬁﬁ)ﬁslhéteﬂﬁ prdMiﬂ@pH@inaeﬁﬁfealt duenposition for oral
5-azacytidi ne substanti all¥ in the storrach an]ﬂ
adminigaioa FemPRINg e heTRacalli £Tec P eamunG 8T SP2aytiings phich releases

the S-a%%ggélﬁné %lgbes‘giﬂ}t{églé/'ﬁrtl{ gt&ﬁéﬁﬂ dodrcﬁiev@sdmlﬂlegtt) hgat:drﬁﬁm plasma

enbo nents erein provi
concenprhgomel; egt,ilessl thaatpos b thrdessfthan ahoak 5 ddriessitham altaud A hr, less than

ot B S SheRE bl PS54 5 AT 1 s st 1

hr, lesssth‘eﬁﬁz{b%m hahliy, drﬂeéshﬁarﬁimg@nﬁﬂ%lﬁﬁﬂh bead a&m'i‘?ﬁ%(t'rm In
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specifi¢ @hb@hmqgtsoﬁmpr@mm@féﬁopémagmffepo(@g] e@xg]@ it total exposure and/or
nbodi rre her ei né@r Qvi de a pharnmaceuti cal

time to &ml’gélﬂ 8?,{11? %?IICSP 10n.

[0027] Specific embodiments herein provide a pharmaceutical composition for oral

administration comprising a therapeutically effective amount of 5-azacytidine, which releases
the 5-azacytidine substantially in the stomach and achieves a time to maximum plasma

concentration of less than about 60 minutes following oral administration.
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compoditi6i ARAHblet dhd YorBpdspidn 4@ oﬁﬁiﬁl’@tth@fsorﬁ% @ty fur@leNémprises an
wherei n t he conposi tion rel eases the azacyti di ne

exmpleguchm fretn|apy iencipieat étsglnae&merr@m heiampuot of S-azacytidine is at least

about 4@ , S%l%lgltlrlltgog t%@cg?%ﬁé %Ieggeta tab u{ E@Lm%n&% ns'#l 8%5-

azacytlﬂﬂii@ 1§jd1t51&1%$ gbdig 1096 h@%aﬁﬁbd @clﬁyﬁ‘dira@%ea-ﬁxﬁt&rdhéaaﬁe value of
is acute nyel o%enous | eukem a; the nethod furth
at least abeir209ag-Reombdetlowingaralagminisiradonsigihe sybieqt; Wearethod achieves

an areatalgl?&g%&-c?l?\é A {1% hpﬁ%asﬁ Q@JL@Q@G‘BF Qgﬁng“ llo%ﬁhg ot d ‘Adlfrﬁrﬂf]&atlon to

erapeuti c agent disc erein;
the subfotyplesmtihod achicass d maritiah plasniaeeaa&mmnpm of &t loast abdig 100
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ng/mL {ollRseiee pradd mmlftr?éwnée%% it A e thod o Bis VB v igpum plasma
concen%r!i‘t?m{:@f' 5@‘1’%‘5{ ?Hzﬁt bo6 h%/?r[L ?&Wlh? 81541 Eﬁ‘rﬁuﬁﬁfﬂﬁﬁt‘cb 9{3: subject; the

enhancer pha-t ocopheryl pofyethylene glycol 100
methodsashisivesis emetth ma:mpusplasmmwnspthrondrf Agasitbansabout 90 minutes
followigé %lra? gmtlnolgtgﬁlr(])%rtx Ithe‘D s(%llbYe%'i;ha)(lLd/eorr] The method achieves a time to maximum
plasma concentration of less than about 60 minutes following oral administration to the
subject
[0030] Specific embodiments herein provide, inter alia, pharmaceutical compositions
comprising a therapeutically effective amount of 5-azacytidine, wherein the compositions are

for treating a disease or disorder associated with abnormal cell proliferation, wherein the
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release.p h QU EAL ! 9&11d9 ﬁtepngf&) %&Hoci)scfof"ﬁ%}gn\éﬁag%#{@gpg&mﬁ a

sm concentra I on d gast about
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V. HRESSHESURGSIIONOF THE PEOWINGS o oral
gdmnistratron in conbl nation w an addi ti onal

[0032] t NEFRRRME [&preBRRproRLRE AT sfep®THaf M4y be used to make particular tablets

comprising azacitidine for oral dosing; in specific embodiments, one or more steps may be

optionally omitted.
[0033] Figure 2 represents human PK profiles following 75 mg/m’ SC dosing of
azacitidine on Days 1 and 7 in a multiple dose escalation study (n = 18). The X-axis

represents time; the Y-axis represents azacitidine plasma concentrations (mean + SD).
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Relativefi3N iBlast (%) dreslatied Vqsw@nw;lg drtgs over thy aenrsmef e study.
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I maceut conpositi her er n,
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and Rektizp BMrB}ash €0) ptei potdd versusisampting 1003 a}/erFthg mle'sezof the study
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10038] 40 OFigGRof Fasent parHl Griengy @ Rerih i Sriftal BilbagiRACE)
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[0039] nﬁ%ﬁ@% Pep?Jse%t@ %é%:? élﬁ%ﬂl%ﬂ[?gl(( ol?rgﬁz 2] é’ﬂi&ﬂ %t?ﬂpdl\lﬁguzﬁ%ggent
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the chﬁé‘?btd(%leé‘&‘re%'e f@ concentrations (rrean + SD). [0035]

gure represe nts PD data from an individual patient
[0040] ( SuBjgect 9 B:poB8nts a@aqrmhne hhniamﬁKeproﬁkEﬁdn) ag gldiedoeaatient

oD 31 o A ] 4 TG, BB 120

mg, Foth@h8bebddstidéd azabﬂan{e@fd#rh RAGE c{ilf{cAL Stud2NAUC(0-0) values for
the SC and PO doses are depicted.
[0041] Figure 10 represents human PK profiles (linear scale) following SC and oral

administration of azacitidine in clinical studies.

[0042] Figure 11 represents human PK profiles (semi-log scale) following SC and oral
administration of azacitidine in clinical studies.

[0043] Figure 12 represents human AUC values following SC dosing of azacitidine and

oral dosing of azacitidine with Formulations #3, #4, and #6 at various dosage levels in
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[0049] g /I:’%%S‘ltealﬁég 8@%&{58 % Qﬁwg?ﬁ va (h)'eé ?orfu‘fﬂllll g‘al"(n‘glnﬁ(é &‘gdzr?g%}?%zr?z&dme
ACU(Oﬁ)lf)c(ng’fhrgnk)fveanaazatcntcdmmdcﬁsedmga vﬁ/ﬁlﬁEalc:tllatnd tiabarsegebysion lines
for the SC and PO doses are depicted.
for For’[“gg&fjlg ﬁ@‘ﬂ#gglo represents human PK profiles (linear
[0050] SCaFiBhrel 10 repkéifls SCoMPari ANV a3stHidins HelaiveUtalbioavailability (%)
azaclitidine in clinical studies. [0042] Figure 11

(mean + 8pY ¥swshs azaqitidhme dusedme) follesving desing vithdioamalation #3 or #6.
[0051] f Olll'l We% §§ é:%h%g gﬂg%ﬁmﬁ f%%c QeQ os%ge CsI ctolﬁrgl nedtorSC

cal gure esen
dose (n&h@i\ﬁbmsﬂsdzhﬂﬁﬁn@ dose (ng) fbgo@fngairalcadrmdisnauan of E(BIﬁiulation
dosi ng of azacitidine with Formul ati ons #3, #4, and #6
#3or#4t various dosage |evels inclinical studies (CLOO5 and
CLO08). [0044] Figure 13 represents human Cmax val ues
VL. DERAIE t]fEﬁQh'IwQﬁ SC dosing of azacitidine and

orar aosrng or az dine with Formul ati ons #3, #4,
[0052] andy#8sAfe il 'oﬁié?wgg,sﬁgf%chnical and scientific terms used herein have the

same meaning as commonly understood by one of ordinary skill in the art. All publications

levels.

and patents referred to herein are incorporated by reference herein in their entireties.

A. Definitions
[0053] As used in the specification and the accompanying claims, the indefinite articles
“a” and “an” and the definite article “the” include plural as well as singular referents, unless
the context clearly dictates otherwise.
[0054] The term “about” or “approximately” means an acceptable error for a particular

value as determined by one of ordinary skill in the art, which depends in part on how the



levels in clinical studies. [0045] Figure 14
represents relative oral bioavailability in humans
w0 odobostssyy oral dosing of azacitidine with Forpal/a81009602999
#3, #4, and #6 at various ddsage | evels. [0046] Figure
re b
e iR SR BEE R RSB DRE R SR HP, L,

appromﬂalnelf-’omwhmhhmsl 233, ot4, stardirc#&e\aiuonar ilmuatailmsmgedlments the
level s. [0047] Figure 16 represents

term “35pHiS' P - eer?reémar%lr. Bisagewithia %Q‘Vwe?5€4),.7ﬁ>e/arl5s/ba1|0e/3 9%, 8%, 7%,
6%, %Qr'%, Q%A),of‘%l g@ﬁ)@'ofr@t/ Oérﬁ ..@}[%682%‘5%\%&%r Fongail ations

gure 17
[0055] r epAe misatt ]mrémnﬂaiurﬂcssloehqnwdﬁeisbex&iﬁexi theiwans fitres Tetreating” and

« ceptration {ng/m sus. ti r 0 n al

teatimgRos i 68 the PRI ok AU ETAOR DU A1SPNeor SRRy, S or more

sympto%@oasg@:létgfﬁﬁth tﬁ@@l@%se ok G}sbﬁde}slrf @é?fa%@r%@dlﬁleﬁisoihe%rms refer to
val ues for individ ("ind") and mean azaciti di ne

mlmmmrg(tn; spread an‘gmtscmng pf therdiseasaoradiporideli nesultiog Eomils,

| cul ated li r re SSIO
adminifigrion e oPEloB iniSe ploRfiactc 8ERRbAMK AeBTB4 Fisppisgianita sugh o
diseaseCRURdider O Sdme Embbdintintss tHetbihd \eEer@6 @e administration of a
bi oavailability (% (mean SD) versus azacitidine dose

compoynygr ¢Q§P$%WTWQ)TGU§P¢IQGYWW Withat vithout ere eramgie additional active
agent(sh W3 el & sSBhol GRS ARE LS RuELTRALSOT Of

he exposure as ¢ C dose (mean SD)

[0056] ver Apssableceih) zdldlﬁll@ké&)ﬁe(rwgs)s spedifiedyititgteanst‘prevent,” “preventing”
. adm ni st r%\& on of Forrrulrgﬁjl on #3 or #6. V. T I ED
and “prepeptioniSTeient 1o 81V eiprealstha epsetdCHTHISE RF SRIcacpl a disease or

disorder &St Honabr fdde i}%&ﬂﬁfsft?é‘re(gfe HRelizif SH‘E@H%&I@ MEtet§ refer to the

sane neani ng as commonly un erstoo one of ordinary
treatmespk wiﬂh darpdmimstaation oflal copyiviund at dosage &orth pav elet dierein, with or
ferred to her

) re i ncor ated b refer nce
withouf GRS Rpdl B Gifbndl ik S SO, B 19 e GRectiob BB ptoms:
pamcure@r@do isibj S aSRGCHT diScabd ONdiSdtdedsPoAGEPRRGRY ITHE t6nd éRompass
hé indéfinite articles "a" and "an" and the definite

the mhdwtmmreredw@n of aslymgeom ofi thel pagticular| disegse. sYubjrstsawith familial
hlstory L %ls%Qée in qa%&%ieft a%ﬁhg %9(&%%%{) egélr{t{v\é rg%%e?is fir ce a1

e ppr ox
embodmlﬂss Iﬁrhddﬁﬁ)ﬁpslﬁﬁ)éoes who Gavd @hlsﬁ)rj@ af fdcﬁtﬂn@l’ symptoms are also
potential candidates for prevention. In this regard, the term “prevention” may be
interchangeably used with the term “prophylactic treatment.”

99 ¢

[0057] As used herein, and unless otherwise specified, the terms “manage,” “managing”
and “management” refer to preventing or slowing the progression, spread or worsening of a
disease or disorder, or of one or more symptoms thereof. Often, the beneficial effects that a
subject derives from a prophylactic and/or therapeutic agent do not result in a cure of the
disease or disorder. In this regard, the term “managing” encompasses treating a subject who
had suffered from the particular disease in an attempt to prevent or minimize the recurrence
of the disease.

[0058] As used herein, amelioration of the symptoms of a particular disorder by

administration of a particular pharmaceutical composition refers to any lessening, whether



val ue as determ ned by one of ordinary skill in the

art, which depends in part on how theval ue i s neasured
w@roodaswsssn ned. In certain enbodi nents, the terPET/US2009/002999

"about" or "approximtely" l#reans within 1, 2, 3, or 4

permarRyEABG N B SURRLRE e SRS

adminidtt®onl¥the &mpdBUion(% 6% 5% 4% 3% 2% 1% 0.5%
0.1% or 0.05%of a given value gr range. [0055] As
[0059] ys e Herdehisicingdnsl WHeSthespreSRFdked ;S]é%lgefmé dtherapguticallys
b " t ’I7I N ‘r .' " )7" y' 1
e il nd K00 Bt of L SBPE mERL 8 kO e
providea thetapentc benefiv irethe\traatmers oasmoagemiant ofin diseadesrdiisedesgor to
or .disorder. In certain enbodiments, the ter refer
delay of URINERPYT HGMPFRSYSHIQES aBPCtsASEH the A1 QIFUESFs
“therap@ﬁtiéﬂll%r%"ffé@ﬁvé S8hAt” B8d FERERv B amBdRP I alcbAlpofRd RfeaR 88 amount of
or nofe prophylactic or therapeutic agents to a
therapesitib pgant, alpncosincombintitosasith are atirmencdgher agentgshnwhich provides a

e di nt the terns refer to.the,.adm nistrati of
therapeGig BndT s, ko ST o e e U S0 it EpiRht ofnelerms
“therapéliti (Y tefROGVOEMBBALE aAd défféclive hmdGht”\¢an 88EHhk83 an aino@ht that

the onset of synptons of the particul ar diSsease.

improve9owB !l fisranye sedyeescoravoids sy mprassorsianags\if sliseaseeer disasder, or
nr g o v, [.0g: "prevention”

enhanch3he VB8 Ak of SRR Mc BRR. BT Pence or

[0060] s pr aadsef hereidl] anh@tleRrotiirsivedpecified, a0prephglaticalbr effective
synptons thereof. In certain enbodinents, the terns .

amount e @reompoppd 1 eAPORIK SUlficient b PraueAt Aidieask Pifiseyrlers or prevent its

recurrel R b oc ORI R Hoi (RO mdth o Bopnof

therapeptit agertt caldieominsembidatonvatioons, orpaoreiothdr agent(s) owhich provides a

BT TR R T TR -

amount’@4H Ché AP AR af amOURE @A RiprbQ Refalll ﬁgﬁlﬂflaﬂb df&itfances the
Subjects with famlial history of a disease in

prophylati¢ effishey ofamothermiophylasticfagentpr event i ve regi nens in

cerftain enbodi nents. | ddition, subjects who, hay .
1006117 R S et FereRy &P thtedastls Sy gaFg Lol Ferdbion
whetheg afatiicAait % bEgign ParRvANpre Wancdrdust dhdcahgaiisells Afd tiesuds.

w "prevention" may be interchangeably used with the term
Neoplagicopasusad hpeein, refgrnierany fompobdysrogilateder wegilated gal growth,

whethel Hla‘ﬁgﬁaxﬁto!\] %Emgﬁfrewﬁﬁém ?c?xpn%gletisgﬁe% gﬁ)wtﬁaq'ﬁ?se, ’“;wcg)lastic cells”
mandgi ng" and *managenent’ refer préventi’ng or
includegrh@l\ig'rfagt ﬁﬁablaqmﬁg)gdée&}ssﬂaomg dypregaldtedrorwarepaittetcadl grawth.
i sease or disorder, or of gne or nore synptons. .
[0062] ¢ hef Botermey ¢aner 1and Bé‘?Féf‘_?‘@?é‘fferetPfOé@Fg"”c he Bhsilpaict!
conditigﬁ id %ﬁﬁrﬁaﬁé’ﬁa@is%ﬁgﬁw &Fa&z%c@?r:zgﬁlgﬁglnf{é%[ﬁé@é{%ll groRUE NExamples

0 not resu ina cure o ease or disorder. In
of cancehinsludeglart dre ndtdimidedto bleerhpme (e. & nlyomhwsse eukemix) iang solid

a subj ect who
tumors.

[0063] The terms “composition,” “formulation,” and “dosage form,” as used herein are
intended to encompass compositions comprising the specified ingredient(s) (in the specified
amounts, if indicated), as well as any product(s) which result, directly or indirectly, from
combination of the specified ingredient(s) in the specified amount(s). By “pharmaceutical”

or “pharmaceutically acceptable” it is meant that any diluent(s), excipient(s) or carrier(s) in



had suffered fromthe particular disease in an attenpt
to prevent or mnimze the recurrence of the disease.
w( 2®SB8}98#& used herein, anelioration of the syrQI/USEID602999
a particul ar disorder by adm nistration of a
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w with ad [ str ion of the conpositi on 0059] As used
formutgtiog;’ ﬁmﬂ] Hasagﬁl RE” YEREFhPEindBIEEShangEOY he terms
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dosage JpR fIpcsched, GRMBRSHH FRMBYARHE (k- & Ceoieh thati STy o laY the spatial
and/or %ﬁa%@aﬂ%l%seddﬁefrﬂ% alldf tﬁJ‘&PFﬁ‘@hﬁt thé 8bmpoSHidie Foinvfation, or
amount" and "effective anount a conpound nmean an
dosage efmmm heyond thé, etpm@elm f@llpvagg atal aénrmn&traﬂon; An eertedin pabodiments, an

C Vi, des
immedifhe 1eREedHhp iRl RorRTlaie OF ks K oRE B SRacks theap
substaritiaRy G fR3sEnavh 16116@ r%ﬁt!ral adginiseratidn. mmpeaﬁe @hibedinhahts, an
effecti ve anount"” ef fective anobunt" can encon‘&ass

lmmedalﬁﬁ r&&mﬁmeommn@w@mglm er dosage Fappiswne thay i dgtayed-
s r
e YP LR RATESIR0E, 7558 R AL ABAE S hAlaioRor dosaes
form 1stdinertlaalelués fotagaiprise bﬁ)@ﬁ@hcésatuged her ei n, and unl ess
herw se specified, a "prophylactically effectiv

[0065) orro G terg ngn (?BWﬁ'GLﬁ?ateFls WS A redt F RS R Ppgnaceutical
compo$iti&y, §Bim@adbs %@%Ssa%'é £Ging Bfad @f)es ot ¢ ?i‘i?@ﬁ céaftﬁ'l mtended to

recurrence. prophylactically effective anDu of a
releasecthmqmwn dngrediest(grbegomdithe sofmachee.gpau theantegiame), Ilabcmaén

n conbi nation, with one. or_.nore .other

embodwﬁqnésh aﬁlloa\ﬁnaeégc Y Wogﬁltopcfoﬁlgﬁ&nlop (i)rrflo?%:enfto r%)ié designed to

releaseRAENANE iRt @eni()Bubiiamass-in Thestb@ken. " prophyl acti cal Iy
fective am)unt can enconpass an anount t hat

[00661 | oy s subaaia ap s MeEh e g derim efrence o
compof) Bg@?}ﬁl‘n@ ta gtion, eafrfdg§ ag%éfgtgn Rﬁﬂ/%elaer{er& orBQ%{sQﬁétlaF 138 thut 99%, at

erein er S
least alﬁﬁt) 9$%§§ﬂ least @béut%@%ﬁahleaﬂdabbﬁmﬂ% edt aéast):libou!\:ﬂ&%betr least about
gnant_or benig pre-cancer ous an

75%, ab'éﬁ%@b@@ismc@ gt éeaah%bow §§(fe§t leasmébwt@% @t lea%tsabe%%ﬁ%, at least
about é@%’:&g [%‘astr SPoff @?0}6, at%%t %l%lﬂh@if/ dy l%ﬁﬁgt%@ttﬁ%,oart lggstnzlibé)ﬁt 30%, at

ated gnhant “or
least abroms P15 %ol ﬁlgeasm ahdn[t@OBralat telastsabeugri%ickr at TdraGSabo'tm £l dshe cytidine

st B b e o, 0 BT S 56h R e
used hér@iél'fgfe)r/ gtlﬁfgl‘é i g@{@he&ﬁ?%%mé B it haQk a08RbId 28 uptake by
or transport across cells lining the stomach and then made available to the body.

[0067] The term “subject” is defined herein to include animals such as mammals,
including, but not limited to, primates (e.g., humans), cows, sheep, goats, horses, dogs, cats,
rabbits, rats, mice and the like. In specific embodiments, the subject is a human.

[0068] The terms “co-administration” and “in combination with” include the

administration of two or more therapeutic agents either simultaneously, concurrently or

sequentially within no specific time limits. In one embodiment, the agents are present in the



condition in mammal s that is typically characterized
by unregul ated cell growh. Exanples of cancer
w0 p@bassss but are not Iimted to bl ood borne (BCHUS2009/002999
| ynphoma, | eukemi a) and solipd tunors. [0063] The terns
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[0069]  or Fhe terhdsotenic eeyspeitignd rafeavieshe amouwgsicagleisqtope present in a
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hydrog@tf@tqgs! R Biso®pid dmsﬁfoﬁ rel ease Con'pC’S' t i on,

formul ati on, or dosage formis one that does not
[0070] conhs teem isotenienliyceniched rgfery OB oMisepasitiam having an isotopic

compo%ﬁ(gr? ﬁ]‘ixnt ﬁjfap g% Ef%rﬁgigg o\{ﬁ@ ecﬂorﬁjpf’ogﬂ%lle g‘?flaq ﬁltorﬁ‘ f ef o%?caﬂy enriched”

may aldodrefer tdlatcofipeandednt&inimg at Seﬁstaorfé%mi&g)dshioﬁr}ﬁ@mgt& isotopic
rel ease the active_ ingredient(s) tyond t he stomach
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[0071] su b’Slﬁeafet’ma‘hsloyopm emﬁt&mﬁndhﬂdfd’rs td e péiceiifage bEi rmmrporatlon of an

"substanti,ally in the stopach,” when use rei
amount, QIa:SPERIEIS IRQIORE HGrEIBdt FPBHE PIsiGR N meleculgin H}fﬁﬂ@f@ of that

atom’ SEI%F&] 9§093!151E %gmlﬂgglﬁbﬁ‘ F tp'ié1 ﬁEut@ﬁuﬂn%ﬁQ:hﬁ@%f 89 2{9 a glven
east about "95% at |east about 90% at |east abou

positio 5ansathat E4gif thdmotec8@Y4n agiveraampkirootain deuterium at the specified

position. Because the naturally occurring distribution of deuterium is about 0.0156%,

deuterium enrichment at any position in a compound synthesized using non-enriched starting

materials is about 0.0156%.

[0072] The term “isotopic enrichment factor” refers to the ratio between the isotopic

composition and the natural isotopic composition of a specified isotope.
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limited to, CP-4200 (Clavis Pharma ASA) or a compound disclosed in WO 2009/042767,

such as aza-C-5'-petroselinic acid ester or aza-C-5'-petroselaidic acid ester).



hydrogen at its natural isotopic conposition. [0070]
The term"isotopically enriched" refers to an atomc
w9388 havi ng an i sotopi c conposition ot herPCTraR200$1602999
natural i sot opi c conpositi as of t hat atom
"1 spt opi.cal | sore%e
[0076] ., aﬁe%hngené cﬁ sl 1d1 0gs BI(‘)OVI Id:) l}]er in \}?cﬁ]uc@) esltjerlched

derlvatiV%QbﬂWidlmmgsI $ueh a@téwg:[ eitélﬂﬁbdtdb@lvﬁﬁfzdsr@S az&eytﬁtﬁn@ In
nposition of that atom As used here| n,

particulef §@be@mea§m esteriidechderi e epare aytidine g e&%&am% AR ester
moiety EQ ggﬂl a;mgl %?{11]55‘ at oﬁg bP FHo‘fe E&t’f&ﬁ%ﬁﬁe c%tt?zflﬁé ﬁnaﬁ@ fnlafecule

ent ncorporati o an anou ecific
Esterified dtmmlvat may Ge\peepaa¢dby anypmsibiod danovn im thmzlre cImI certaim

the place.of ,that, atopls natural isoto ition.
embodmafpt‘ﬁigﬁ%ﬁ df‘dévaflg?% eridinaansing 5rve ?&&Qgpé@ﬁ cytidine
analog,%él'l Hia? . ﬁﬁﬂ%wﬂ?ﬁdrﬁ i Ratibh6f ﬁpés‘f&%&ﬁde‘rﬂlaﬁv& tEderivative is

'e contain deuteriumat the specified position.
deacetmcé isgve heyinlldtthe aytidinoeualog.i Agadicidariembodonerdtherein provides

2 3 S B RO A L) SRR el B YR TE et

therapeﬂﬁ@ 9 RIpettRReSkes b.al, UhienaliBhaFubliSatich RO.OWO T00R1EEY27
2] The term™ |sotoB|c enri chnent factor" refers to

(Intematmsla} pplicatien Mee RGTHE'SPAQY 0 124) ripoba.th-dnelarld “Drielopment of

orl DRl 38,58 5, SR DT 95 BoERIGLL 5B e o

3369), hﬁﬁb&ed)&‘gﬁ of ﬂzeﬂ@mh Ridhd] Mdefing bf ﬂz@Sflnﬁerﬂn IA?ssoczatzon for Cancer
desi gnat havi ng deuterium o

Researcii DB exiol & RADMER At PadAdslpkin (R LA 39 et of which are

_ ant ter than th tural
incorpiiSh bl el HASHEM AL BYHRHEH, 2 Lot 0. 015% A

[0077] posint deointasb@lated, the chtdine gnalegs provided hy:mlrcmlclujde laag

compo R R R) S SE SRk L3010 ol AL A i

RRSsakd &on FFleyli@Reor ¥e depktgihiedBodi h
and/or %nﬁg%{ porsat [ on];On yJueagor SQ&Q f’é&% dgut er |eum0 iments herein

providé sattsr qorstals rs;ulvams (¢.eabyd3BIPH c@@zlea%,mregs, Prgcursors,

metabohﬂe%g ! attbgrfgehvg{ivqs 3‘3}{1 %g%ﬂ'l (L9178 %t%o%ggeﬁ{il ﬁi]n For example,

particulal e@bB@ifintftbvidelsalts @S&ryﬁgﬁosdﬁaﬁ% @%Ut}ﬁfdtat&) complexes,
incorporation), at |east 5500 (82.5% deuterium

precursopg regabolitasornd/oratheredgsvab et Cerzas xiidince rgtain embodiments

pviad BEBAAEIAA S0 oo S8, SR8, LEBHBEAL I, or compec

of the dytidimepanidis proyvidedtherdias Fobatih(& Partitaltrenibiodiments prov1de 5-
incorporatiaon), or at |least 6633,3 (99.5% deute .
azacytiging é wpav%md apnsgbiteddeigy ﬁaw%fowéu@@r?wlﬁzs Bn Certain

embod%%?s‘lllerg ?%r it Hﬁkt‘ﬁrees &0 TF 1t Eﬂldlﬁ@ﬁ&%% ;gml'd&lp H@x@fn

e conpoun s pr0V| ereln ca
[0078] det Eytidine dnalsgsmgovmlnd dnteiromal barpadppredashngnymﬁ@ds nkatheds and
procedttlr%s (r)eq'gregged herein or otherwise available in the literature. For example, particular
methods for synthesizing 5-azacytidine are taught in, e.g., U.S. Patent No. 7,038,038 and
references discussed therein, each of which is incorporated herein by reference. 5-
Azacytidine is also available from Celgene Corporation, Warren, NJ. Other cytidine analogs
provided herein may be prepared using previously disclosed synthetic procedures available to

a person of ordinary skill in the art.



ordinary skill in the art, including, e.g., nass
spectronetry, nucl ear magnetic resonance spectroscopy,

w@eahoasosst al | ography. B. Cytidine Anal ogs 1. (RET/USE09/002999
[0075] Provided herein areltlosage forns,

[0079] phafnn@e?&ﬂ} érﬁgtkdli%]%ﬁﬁ“é gr}p%l'g ?‘ﬁ&il{lg gﬂ@ggé hdRNEe st Ng]lctures provided

conprising I'ne’ an se the
below:Substantially in the st orrach upon oral adm nistration.
In certain enbodlnenh the cytidi analog is NH
5-a tidine. In c&Ftain embodi el the cytidine/L\2
ang IS 5-aza- 2'N“dexycytidi ne f%cu t abi ne or N“ "NH
za-JodR) . In cerltai,h\\ embodi ment §, tlhe cytidine
analhg Ps, O1- &P-arabﬂhofgranOSﬁbcytOS| e ©
HO (Gt r abi ne i dine (pSTY CR);
= or o- 2'
H -2',2' -dififfuoreacytidine H nnn{ablne)
Obt ag- 2' - deoxy QH, 2" -difluoroceHi Hne; 5-aza-2'-OH OH

deoxy-2'-fl uorac t|d|ne | -b-Dribofuranosyl - 2(| . .
Aza'.q)tldlﬂ9r| m di nonépe%'?é?ﬁ‘ﬁl ari nerta?bln\e)-(Ara-ICéieox¥seu%glsocytldlne (psi ICR)
5f| 03'-th|acyt|d|ne(Errtr|va) 2' neycl ocytidine

C|tab|ne) | - b-D \gblnofuranosy# 5: azacyt05|ne NH,
ﬂfé? bi ne or ara- q§§\ 6-azacytidin |(B aza-CR); F
d| ﬁ

ro 5- azacyt (dH aza- CR)S /& | N
HO - oxy I§@r bonyl 45 "= deoxyes- f 1 uor ocy(t)l di ne /&O
(Qﬁp C|tab|ne) ; o¢t adecyl - cyt e; elaighe aC|d
abi ne; or gat ed conpo nprising a

Hytl ne analog"hd Hf at ty amd"{ g. H an S
@HAaci ti di ne-fattyOkicPH conj ugat e, (P'rﬂcl udi ng, but Mot
l[imted to, CP-4200 (C avis Pharma or a conpo

Gemnaiebipged in WO 28047082767, such aﬁéyﬁ E%@Na

aza- G 5' -petroselinyg, acid ester or NH
aza- G 5' -petrosel ai gi € acid est er).[0076] In certain
enbodi nents, cyti nanal ogs provi de Kei n include

esterified derlva i ved of cyti di ne andl og such as,
e.g., esterified deyrvalg ves of 5-azacykfdrpe. In
parti cul arhnenbodi ments, esteriHoed derivyatives are
cytidi ne anal ol hat contain anles iety {e.g.
an acetyl gro one or nore s on the
cytidine analtogg nollecul e. Esterifd pd dpni vatives nmay
be prepared byggnysgethod known inodhegart. In certain
enbodi nent s, esterlfled derivatives of a cytidine
anal og serve 6a§z&5,gg{nggs of 5i1IpilMké-Fidiecydidaiedd, such
that, e.g., followmng adm nistration of an esterified
der|vat|ve the derivative is deacetylated in vivo to

yield the c tldlnﬁ alog A.particul ar enbodi nent
here|r?provﬁa5§J¥ng£48—£u;ﬂ§£@?¢ﬂ@@gézacytidine
[0080]( TAQu'tlchﬁ,'r Gﬁb@@ﬁ?ﬁ‘?@éﬁéﬂﬁ%‘(@%é@is@t ?'%ﬁhc 1‘aﬁie MAldgs,

herapeutic properties er nat i onal
prodrugmmere(oé,t SyatheNo int¥h 2108y t(h@@ibﬁ'and metabolltes thereof. For example,

specific embodiments herein provide isotopically enriched 5-azacytidine.

[0081] Isotopic enrichment (e.g., deuteration) of pharmaceuticals to improve
pharmacokinetics (“PK”), pharmacodynamics (“PD”), and toxicity profiles, has been
demonstrated previously with some classes of drugs. See, e.g., Lijinsky et. al., Food Cosmet.
Toxicol., 20: 393 (1982); Lijinsky et. al., J. Nat. Cancer Inst., 69: 1127 (1982); Mangold et.
al., Mutation Res. 308: 33 (1994); Gordon et. al., Drug Metab. Dispos., 15: 589 (1987); Zello



(I'nternational Application No. PCT/US2008/052124);
Zienba, A J., et al, "Devel opnent of O al

woeovet bogBat i ng Agents for the Treatnent of PCT/US2009/002999
Myel odyspl asti ¢ Syndrone" @Abstract No. 3369), In:

el al"]%?gar%%g%%n s%fgl(g?ﬂg %9 %ES' @%}é?rNgggear chﬁ %gglg&? Wade, D.,

Chem. B&JIZH),terE)an\]/ET 19Cq199)i | adel phia (PA): AACR; 2009 (both
are i.ncorporated by reference herei, [

[0082] gy Wléwte%mg Elmtﬁ%?mwémcai% tReopn ATQIRRIE SNIE aéh o & drug can
| ]
e w10 RN (FDRABLY Il HEIRY (SUBRUR e b

life of tile paneay diug; (39 dacmtasﬁelme nmbert ¢I§dqsemacde<atodaodneve a desired effect;
e.action of cyt di ne ;or.

ant agoni zes t
(4) decfiaig B AL HAeRESTeREsaR S oY oSl SPREE T Bord the
formatidRloY 8tB% hEtabolited] MPI&%I £8 SornSATRAESES) dBErese4BS production of
precursors, netabolites, and/or ot her derivatives of
deleteriohe mcyethoﬁtqs an apm:hfbgtgsspps;mcbjg&rp@q: ajmpre Fﬁfpctgéca}rpg and/or a safer
ar t enbodi rovi.de sal
drug foE S?Wh‘cn@‘ Olﬂ thegapy. H@’gﬁ‘ﬁ{ gge) Ombingty e%féeéfapyplr ec%?é%#% or not.
[0083] "Bt RBSIhédnesnt oBAAlAGM Birak of @k iseaipey Bfiy@ften result in a change in the
5-azacytidine. Certain enbodinents provide cytidin
reaction Fei¢ ggg chemicakreactips: Hus phenogisapy i kpogvn @dh@ﬁery‘élc Isotope Effect
(13 3 e V )_
I xg LI SO TIBKSRL pr 6 XL AE R0 Q¥Remic
reactiof (i®v Ith‘éast@ withaliy higtesieransitian Btrate-dnergyz espstitatiers of ¥ déwerium for
anhydrous), no -co exed%%do m Certai

that hydspEga P GRUSC ReesTeass X Fal PfRsSHM L3Py down. This
phenon(f‘éﬁtokl% Rffovad glg?eﬁ.g QYA *anélﬁcf I@stpe EOQ48IDRAEPHI 08, e.g, Foster et

anal ogs provi rein may be prepared using
al., AdsyDtugeRasc voktldopp. laaél(kﬁwa,d@uahasr at@f. eCemde Bhysiole Pharoracol., vol.

avai lable in the literature. For exanple,
77, pp. %%@8? met hods for synthesizing 5-azacytidine are
[0084]t 2UBRE miaBnit@ietbf th&/DKIERah ®BlexPlRssed 29 Bt 1dB8 bafiwten the rates of a
references discussed therein, each of which is

eiven EasSonpOIBGR felichandiy broke gt - AGk WhPTReptgrium is
| abl
s 8 BB, Sk SFCESaDS, R 0 A Sl v

numbettS suth aQTSQ\Brmbyméarﬁﬁé e &e&ﬁﬁﬁti@ﬁtcaﬁ ba If@@'edmheﬁe times slower
avai |l able to a person of ordj nari’ Skl |1 dg?the

when dgpterippoy galbatlﬁuté@ fqrahmir%o Y 1ottt Seing it B3tirgpntheory,
high D%ZTE‘I\/%S Hﬁ tcﬂ@ i ggujf ¢ Gﬁ%h Q?%VH %%:@anehng, which is a

acl t d|n C|ta|ne tar
conseqﬁ’amﬂdxb‘ itlsomcertdinteprfipsplel Gla)mﬁﬁrgus asdpibad t(Eﬁtersmadil mass of a

ydong Ao b L A 57 25 S tomcam sometimes o
in the absence of the required activation energy. Because deuterium has more mass than
hydrogen, it statistically has a much lower probability of undergoing this phenomenon.
[0085] Tritium (“T”) is a radioactive isotope of hydrogen, used in research, fusion
reactors, neutron generators and radiopharmaceuticals. Tritium is a hydrogen atom that has 2
neutrons in the nucleus and has an atomic weight close to 3. It occurs naturally in the
environment in very low concentrations, most commonly found as T,O. Tritium decays
slowly (half-life = 12.3 years) and emits a low energy beta particle that cannot penetrate the

outer layer of human skin. Internal exposure is the main hazard associated with this isotope,



[0080] Particul ar enbodi ments herein provide
i sotopically enriched cytidi ne anal ogs, prodrugs
w0 bapasssgs synt heti c i nternedi ates thereof, andPCT/US2009/002999
net abolites thereof. For ezanple speci fic enbodi nents
. ' tiadi .
yet it n{ugngé g?srtgcil nqgrgeéﬁoﬁlglksctg OXe( g Ql&hffn:g.gt l? gﬁé?{ggnj‘\ ocpﬁlpared with

deuteripigs m@autno@a{ of teitiuhhpusite dqohsumed bdfbiedt reashds adzardous level.
.odynani cs

. phar a and toxicit rofiles, has .
Substl%mgﬁg% 12 fon ilpsqir@gm@}l&vs T X a§3¥}’é§ee| qad g?ndgutenum and
nsky et. al, Food Cosnet.
gives n%}%ﬂé&%}yﬁ@ﬁggaﬁogwgg ﬁf}éﬂg Liji nsky et. al, J . Nat.

[0086] CanSierilarlyssubstifi®ion bf 2sbtc(p1e§ w)qthmmgméms,énclu@ihg, but not limited to,

BCor lkgtfgngéa?%rg @%3 3%0 36§§8é81ﬁ%g,8 75\1?3 rr(])ggt% anal 7’0 (l:))rr 9 for oxygen,
may le%&%%h%%buﬁﬁneﬁ'@@o@@ ket Gately et. al, J . Nucl,
d., 27: "388 (1986); Wade, D., Chem Biol. Interact.

[0087] 117rhe1@mrn(au©@m exp@@@@-zc] VaNettY\ ofienzyyaies dor thepumesegf elipinating
rrisn B e DEFHe b CRERE o5 LEDTBIL BT B of s
enzymdsTRAE€the B tRARAINE PS50 énZynied ¢FEERE’) | dyeriib firbleasesf retii@ases,

parent drug; (3) decrease the nunber of doses needed
dehydregenasdsi andemancraring eyidasesetor reagtyithjand eonyert these orsignsubstances
to more %ol% 1g9e teﬁlgfeg%rc' ﬂ{dabgﬁte%?ﬂa glvegtcﬁeglt%grbol "% er(ﬁé Po@t@ommon
metaboihb eea‘cnbﬂedf phandaceutiC4l)cotponadsiavolve tig mddaiiomrf a}farbon-

el eterious netabolites in specific tissues a / .
hydroggh (g bondge @ltE$rfaewb%owa9gp§ ) oF carboat 08?& } Birbond.
The resaRAR AAhbARed %; 39¥tabf@1?g1%§t%?feReng%@sﬂﬂ$él% cbﬁﬁﬂlﬁﬂé’ and can

i'S |ntent|ona or not. ment- of an at om
have substantalty differens pharotaopkisctig phafmasndyesuik § andracatecamdrigng -term

. ..in reactjon rate of a c cal re ctlon
toxicit aFREHARYS @ IRhBAI IS TRRATR nER! 2oL g5t ek peidtions ae rapid.
As a rebulifiese dripRlof@s 8RR the fadlﬁnf;stﬁul@ﬁ%‘ﬂrﬁﬁtlﬁlé QK ATphch Iy i sét.
rate-determining step in a chemcal reaction (/. e.
[0088] t heISQto@p: mrtchmenbatmegh@sxosﬁwaﬁ of 2 pompeunst prowided §gnein may
It t
produc%g S %H%e@ ! aaffec(?st %‘g PREdt cgfélrrllgragft él Qéﬁ%c%?%e \%8}8 ess
toxicoldgikal prbles dﬁﬁ\lﬁomﬁ&hﬁi oeidedBerin in&dﬁi}ﬁh@or&ﬁnﬁﬂﬁ%lmllar compound

Deuterlum Ki netic |sotope Effect (" E"). g,
having paatusal isqtopic compesitippy i resem %qnentl ghe %_terynggnnchment is

pertor350L HUBCE) helen Gyl Pharimeo

[0089] DKI Eet#in ehrbodmﬂms]sﬁqusomhe dewthnumtmtmhe}hS-htm:ytldmeanalogs
a give react n |né¥h|ch CH bo d. is broken, and
whereif oS QB BEOROH) ding ISR is¥s (SatapiFaly riched
with déﬁYéi’fu?rgeﬁl cettdf dkbdRimans! So9RIel heriPRAR Ybmboli JISBHARE (1):
fect) to very large nunbers, such as 50 or nore,
neanlng that the reaction can e fifty, or nore, tines
sl ower




when deuteriumis substituted for hydrogen. Wt hout
being limted by a particular theory, high DKIE val ues
woreopohsosekie in part to a phenomenon known as tRCHER1009002999
whi ch is a consequence of the uncertainty principle.
. ' { hed,t g2t he xprrq_,lsl
Wherelé-pgér]n&l ljgﬁ% gg‘%ﬁﬁ@ Ee‘%g‘ﬂsg t?anm t on at ei [ nvo? ggﬁ@
isotopi¢llgtepnichadwith nietltemim fod any nMMn@NSa&ames) a¢/atehmn- ennched
requi red activa Because de terhunthas nor e

i on
hydroggm alom(arinipE Smbogiragtis, one, 3y 1iyes, J0Ura i SHo OB gYen of the
mdtcatégf Yb@%}h 2 fYar@f so%ﬁ@eﬁ@‘%’n?igh&mvﬁh REERATRNIN arty?R&Rlining Y atom(s)
™) radi oactive isotope of hydrogen,
is/are nusednchedlesieegen(ﬁ) fusion reactors, neutron generators

and, radi o ceuticals. Trigiumis hydr ogen, at
10090] 21 GRERBARETRRERS. G Grnndre . piof Shfe PSS BT ompound
(D) are IRt G Im-chASRd Padiculdr REMPIES iNcHidY, Bhi afe nBt liffed to, the following
environnent in very | ow concentrafions, nost connDnIy
compovinsisniah vkichr @ latr¢1|‘D”undleet@aysiegtenwnyeri(rnhcd atopfig pesitipn,3 e., a

semple¢Ring e b SoRpblt P b Ep ARG §bf Hlaicara
positioﬁf) giovalthexnoslpburidanddef deatetivhazar d associ ated with
IS isotope,yet it nust be ingested in |arge anmounts
to pose a significant health risk. As conpared with
deuteri wm, a | esser anmount of ngitium nust be consumag
before ijt reaches a hazardous || evel . Substitution o

tritlu J‘) for hydrogen NESTHN S i n yet a stron
bond t euterium and givegs nuperically |arger i\
|soto gts. [0086] Sim »o Substitution o
HO |sotopes for other ghenents, |nclud|ng, bug_not
, 13C or 14C\for carjbon, 33S, 34S5™or
15N for nitgwgenpand 170 or 180
y l ead to an s kinetic isot
ef®ect OH[ 0087] The ani Hbody expresses a vaﬂhetyobf ,
enzynes for the purpose of _.elimnating foreign
subs énces such as therape i cC agents, fromitsl3
C|rcuIaUnQn system Exanples oH;such enzynes incl udéiH,
the cytgchrome P450 enzynes ("|CYPs"), esterases, /i\
pr ot easesSnreduct ases, dehydro ases, and nonoamifie >
oxi dades, fo react with and|convlert these forelgnubagj§§
subst a € nore polar int @t es or netgbol
for renal excretionpoSo of tlhe npbst comao abolli c
eacti ons of pharmaceutjf caly _cdnpounds involv
fdat gpin of a car bonhyg (CGH bond to &
Ga Tgxygen (C-O or ¢ +carbon (C QO pip
Ther r eStl t ant, et abol i t €8 ma@Hbe stable or uné?hbl%“ ,
under, phyS|oIog|caI condi ti Sp and can have 6
subsgantlally di fferent ph& macoki neti c,
phar macodynani ¢, and acute and ftang-termtoxicity
profiles relative to the parent conpounds For many

drugs, such oxidations are raF
L

HO




As a result, these drugs often require the
admnistration of nultiple or high daily doses. [0088]
WO s@bopises enri chnent at certain positions of aPCDORONGD2999

provi ded herein may producé@3a detectable KIE that

affec I
oot 2 SR BRI Ao o PR STDAOHO8hE A bPCompound 0
is deutdrmm}eﬂimh’eds d®artivutdn erample 1hdndesah© ﬁ:tm)dvxhgw)mgomdnat whah the

sition. In one enpodi ment e deuten

LSotopic 0
label “Idp mdeq@ﬁ:émdoqr@erw@? FRriThed apmicosiiope. of 2 %nmﬂ% gefprising the given
compoxﬁlm\g%&ﬁeu@fwaﬁm@mﬂ tﬁmndl&ﬁ&g&os%d( i aBo GIRHatR AN S
erein provide deuteriumenriched 5-azacytidine
abundaacméfodgsiterivimer ei n one or nore hydrogen(s) in the
5-azacytidine nolecule is/areyjsotopically enriched
with deuterium In certain enfjodi nents, provi ded
herei n are conpounds of for 1): (O wherei n one or
nore Y aton(s) (i.e., Y1, Y&, Y4, Y5, Y6, and Y7)
i s/are hydrogen(s) i sotopj iched wth
deuterium and any [ mai nf ng aton(s) is/are
non- enri ched hydrege oqé In particul ar
enbodi nents, one, two, four, five, six, or
seven of the indicated S) i s/are |sotop|cally
enriched with deuteriufomndo ny remai ning Y aton(s)
i s/are non-enriched hydrogen(s). [0090] In certain
enbodinents one or nore YI-8tons on the ribose noiety
ou nd are deuteriu nrich
[0092] ex a% eQain %lﬁq?)dlgentﬁu?neaq,r én%rs? %to%s gﬂ? rlggiehm {)@a{nd the Y
atom oh €le] DEAGtosREREdI B Of Gonpduing IQI)tah@déLﬁ&ﬁim eR’rlcherailehaﬁi@ﬁar
a deuterrumenriched atom c _position, i.

npl [13 2%
examplesamﬁiudgs by arqeotdinpided @oﬁhscfeH@lwwa@am@éa@Se in wmch the label “D

i Y AT A GE1, POL oA lrhOHE g
compodncﬁhak-a?c[eﬂ%ﬂl}n érrich@rena anthe idabictitedepdsitior($)eab¥vathemacural

t he aza%%%osine noi ety of Conpound (Il) is
abundages @lASUIFHYENr i ched. Particul ar exanpl e incl udes the

foll owi ng co und, in which Nag |abel "D' indiikates a
deut eri um enr Iched atom c position, i.e., au;?EE

conprisingN I ven CONpouR a deuteri
enrlchnenbééga%i§~|nd|cat§gj§;;L%éon(s) abov thé
nat ural abUln cepof deut & [0092]p




atom on the 5-azacytosine noiety of Conpound (1) are
deuteriumenriched. Particul ar exanpl es include, but
wae@Insgusss i mted to, the follow ng conmpounds, PET/WKE100$1002999
the I abel "D'" indicates a @éuteriumenriched atomc
position, i.e., a sanple conpriging the given conpound
has a deuteriumenrichnment at tihe indicated
position(s) above the naturaly-a dance of deuterium
1-9 1-10 M| 1-12 1-131-15 [Q093]| It is understood
that one or nore deuterlung change with
hydr ogen under physi qqoogl cgl cgnditions. [0094]
Certai n enbodi nents herefn provji de carbon- 13 enriched
anal ogs of 5-azacyti di negg in one or nore
carbon(s) in the 5-azacy ' | ecule is/are
isotopically enricghgd wtbHcaobon-13, In certain
enbodi ments, provided herein are conmpounds of fornula
(11): (H), wherein one or lbte of 1, 2, 3, 4, 5 6, 7,
or 3.4
0033) 27, BT RSk L ARl S Ao e
physiolbgical,coadit®nk.s/ ar e non-enriched carbon aton(s). In
articyl ar enbodi nents, on , Lhree, fou fi.ye, -
[0094] g i X erkaay gpb o@meétfsghﬁrelem% e‘é%fgg‘( %§ epyic da“é{oéﬁrgfg'azﬁcy“dme
wheren’?onehor mo e@argon(ﬁqu}@S 'az°‘e{c i&nk %l&ﬂl'l&@yalré/ 1s%fUp‘1&|ﬂ§@nnched with
car any r ITB.I ni ng carbon aton(s)
carbon-13/ & eerteom embodintents, pf@OGS] herein @sr ¢coampouadd ofifomemtas(ID):
one or nore carbon atom(s) of the ribose noiety of
Conmpound (Il) are enriched with carbon-13. Particul ar
exanpl es include, but are not Nlemited to, the
fol |l ow ng conmpounds, in which It he asterisk ("*")
i ndi cates a carbon-13 enri ch(d\a‘i om c position, i.e.,
a sanpl e conprising the given c ound has a carbon-13
enri chment at the indicated pasitron(s) above the

nat ural abundance ofwogarbon- 23:11-1 p-2 p-3 11-411-5
p-6 11-7 p-8 p-9 MO 11 115[0Q96] In certain
enbodi nents, one or rmr? Hcar aton(s) of the

5-azacyt osi ne noiety ofH E!Uﬂ'p‘édnd (I'l) are enriched
with carbon-13. Particul@ e%Hnmples include, but are

not (ID),
wherein one or more of 1, 2, 3, 4, 5, 6, 7, or 8 is/are carbon atom(s) isotopically enriched with
carbon-13, and any remaining atom(s) of 1, 2, 3, 4, 5, 6, 7, or 8 is/are non-enriched carbon
atom(s). In particular embodiments, one, two, three, four, five, six, seven, or eight carbon
atom(s) (i.e., atoms 1,2, 3, 4, 5, 6, 7, and 8) is/are isotopically enriched with carbon-13, and
any remaining carbon atom(s) is/are non-enriched.
[0095] In certain embodiments, one or more carbon atom(s) of the ribose moiety of
Compound (II) are enriched with carbon-13. Particular examples include, but are not limited
to, the following compounds, in which the asterisk (“*”) indicates a carbon-13 enriched
atomic position, i.e., a sample comprising the given compound has a carbon-13 enrichment at

the indicated position(s) above the natural abundance of carbon-13:



limted to, the foll ow ng conmpounds, in which the

asterisk "*" indicates a carbon-13 enrichedatom c
wEo®on3wsses i.e., a sanple conprising the gi venP€CDORmO%NE)2999

has a carbon-13 enrichnent 2&t the indicated

position(s) ghpve the natural ygpundance of car@gn 13:

[0097] In cerfdin enbodi ments,| one or nore car

atonms on tqe/Lg ose noi ety ﬂn/\qpe or nore P

atons on th acyt osi ne mg; g of C‘onpoun@Q ) are

enri ched mﬁfh‘ngbon-ls, i.e.N conblnatl ;4§§

car bon- 13 enr) chn® nt,of or the r|bose noi ety and) car Kon-

13 | chment| for the i ne noi i's

enconp Jein. [O certain e ts, one
or nor en(s) is/ I ched wit un(s)
and on{gr e carbon(sgH i soare enrlchB

carbon-13, i.e., any comnbination of’ deuterium ’

enri chnent I&1d carbon- 13 eHr2 chnent of 5- #kzdcyti di ne
I S enconpass hereln 3. Synthesis of Isotopigally
Enriched Cvti |ne Anal ogs [ 00 T The conpounds
descri bed Ln may be syn{, ed using a \hod
known to on di nary Skl in the art.

exanpl e, ELLpeggr conpounys\deggrlbed her el ﬁJ%g

syntheS|zed i ng Sst andar d sy het? c 8rgan|c c en1stry

te ues knpwn to se of rdlnary ill in|the
art . mbodi ment|s—R procedu L he
synthﬁ - azacyti e enpl oyet ein one

or noroaf (e reagent S\ o5t apht ng mat er ' @hs, "on
precursors, or intérmediates are replaced by one or’
nore isotodldal | y-enrichedllF®agents, star{il-ag

mat eri al s, prggursors, or i nt nedlates |nclughng but

not limted t one or nore de erlunenrlched gents
starting Is precurs Pr i nt er medi

and/ or one e carbon- %ﬁ\enr i ched reage@t
starting nd Eenﬂ£g~ precurs /Jeg i nt er nedi ﬁsl\§

| sot opi cal Iy ‘enri hed r eagent

) ﬁ ng materyals,
i nt er

pr re co
avail a y be pr Y, routine
reacti to one " in the

enbodi ts.oif he routed’ dsed on thl

in U S Patent No. 7,038,038, which’is incorporated’
herei n by ri&7erence in |tsﬂéht|rety [ 001069 In

certai n enbodi ments,a suitable isotopigglly enriched
starting material, s éh as a deuterlun} n?lched

ri bose, a deuteri i ched 5-azacyt , a carbon-
13-enrichedribose,|and or a carbon- %éenrlched
5-azacyt osi ne, ma | oyed as the aJti

the corre i ng depterium a & carbon- 13 enriched
5-azacytiding heme 1). Fgl he procedures
in US. Paten 038, 038, 5- Ine is treated
w th hexanetH?bd|s@H zane &HNDS)Ht er a silylated

mat eri al gg)the fol I'DW ng general sche to repare

I1-10 I1-11
[0096] In certain embodiments, one or more carbon atom(s) of the 5-azacytosine moiety
of Compound (II) are enriched with carbon-13. Particular examples include, but are not

k9

limited to, the following compounds, in which the asterisk indicates a carbon-13 enriched



5-azacytosine. Tetraacetyl-D-ribose is prepared by
reacting D-ribose with sodium acetate in acetic

wa@pdvgdsisse, foll owi ng the procedures in Brown BCT/EE2009/002999
Bi ochem cal Preparations, 2855, 4, 1QIb. The

. sil.ylated 5- : S COoup .
stomic BayibR 3 SR Yh8BH e 1R SFRMBR bR pasiy porponstp gprichment
the indidBldd tpbsitibrG) hbdveghpnatied teshdanezafaatbali-1e is treat ed

wi t h sodi um, et hoxi de in met f nol to yield N
5-azacytidi Ng? See U.S. Pateli? No. 7,038, 038. SQhene 1
DCM [OOlOﬂ]]J\rHjsorre enbodi nﬁj;g , one or nore ;Ifgagq\gen
positionsjyin the ribose poftiofn of 5- azacyti @i ne jare
enri ched oM tlj/Ldgut erium chj\azacyti di ne aﬁql qgg
rraé be prepdred 9ol | owi ng Schene®l froma suitalfie ©
d&88teri um enri ched'®™bose, pprchased P

co r urce or p follow ng lift e
proc Y\ Specific of deuteri hed
ri boslel,st agfi ng naterfa|, ude, by aré Lt t ed
to, the follow ng conpounds listed in Table 1, which’
may be ¥bhYerted to thellel® r espondi ng I1-14

deugeriumenri ched 5-azacytidi ne anal ogs, TABLE 1.
10097) S5 aloyGeRgImtTR ORIl St ot CRiRaR lbs 9 eoss Fpicty and one

or mord'&rB5i AorS'RAAHE 5- L 1% Embics Gﬁ@&"nkgﬁﬁi qﬁ)%@&%i&éb with
1-1 D R bose-2-D Caribridge |sotope Lab. 1-2
carbon{d3Ri. & pare- @nibidtiaay afreaBioneldeeririshinent fon the @base Ridietyeand carbon-

1 il 0 e SRERbE avist o g e R80 £50021 )
[0098] Ot NEY cepiaOShBRISnts! iR dHElbre %9ﬂro%_@§ds§ ispite efividHed with
|

5-azacytosine ring of 5- azacytidine is enriched with A
deuterigm(®) @nd ane osmere Gubor(slisiad ensichpdWith caeipnbls, peepay epmbination

of deut&i®h enrichment and carbon-13 enrichment of 5-azacytidine is encompassed herein.

3. Svynthesis of Isotopically Enriched Cytidine Analogs

[0099] The compounds described herein may be synthesized using any method known to
one of ordinary skill in the art. For example, particular compounds described herein are
synthesized using standard synthetic organic chemistry techniques known to those of
ordinary skill in the art. In some embodiments, known procedures for the synthesis of 5-
azacytidine are employed, wherein one or more of the reagents, starting materials, precursors,
or intermediates are replaced by one or more isotopically-enriched reagents, starting
materials, precursors, or intermediates, including but not limited to one or more deuterium-
enriched reagents, starting materials, precursors, or intermediates, and/or one or more carbon-
13-enriched reagents, starting materials, precursors, or intermediates. Isotopically enriched
reagents, starting materials, precursors, or intermediates are commercially available or may
be prepared by routine chemical reactions known to one of skill in the art. In some
embodiments, the routes are based on those disclosed in U.S. Patent No. 7,038,038, which is
incorporated herein by reference in its entirety.

[00100] In certain embodiments, a suitable isotopically enriched starting material, such as

a deuterium-enriched ribose, a deuterium-enriched 5-azacytosine, a carbon-13-enriched



from deuterated 5-azacytosine follow ng Scheme 1. The
deut erat ed 5-azacytosi ne nay be prepared, e.g., from

WG 200babises deut er at ed reagents as shown i n ScheP@I/BS2088@2999
e.g., Gundmann et ah, Cheny Ber. 1954, 87, 19-24,

ribose, a{rloce%gerlrg)én |&1 3- "jl{lll:lc %clgg a% %rgo %%:g %%%ﬂlr{lfg%% azf tI?%%lq%tg'xﬁaterlal

in the fblh(b\erng(geﬁélfaléschbbw Y prdparelthe 80rré@3nd111@ Geutetiakadnd/or carbon-13
go ect . .Czech. Chem Comm 1967, 32, 3966- 3%76. Schene
enriched J-azagylidipe kes Shemy 1h Fellominghe progedursoind SoPatent No.

REPAL
7058 AR SRl P A0 ul AR
5-azacyosinonEetoaacetyl-b- hbmheog preppediblyireatsing ﬂD-tlbeserwthh)sedlum acetate in

acetic %ﬁg{l{ @en ggjﬁq}v rr]ge)sglgr glrﬁ[fiég&eg!ﬁ%%lca rtﬁggrgttfcr)?ls 19585,

4, 70- 780|T{h@\§41§lgte§(5h§2?1€ %sm@ %J&Ju'p% 18 t&itHab API-D-GSI4E & He§fesence of
bose starting materla s'with deuterated

TMS-tﬂﬂazaawtb@ resultinggrotestadtazacys whnpos trdated vath sbdiung methaide in

methandl o SRRy Bt v d PRIbSe LE SRy ot er i o

listed in Table 1, and deuterated 5-azacytosine
prepared according to Schenme 2. [00104] In sone

nts, one or nore carbon atons in the ribose
portion @f 5- azacytidine are eptdched wi th carbon-13.
Such 5-azactyti gl ne anal ogsNately be epared fol | owi ng
Scherme 1 fr ahl écciapmyide 13, anir ohé bose,
pur chased f ommerci al sour ce ar ed
follow ng |'i0eraOtre procedures. SpebiAdi ®Aexanpl es of
carbon- 13-enriched ribose starting material includ@nsive,
but are not limted to, the_follow ng conpounds Ii st ed

in Table 2, which may be convertgd to the
Q@) respondi ng cakksmes, 13-enri ed yti di ne k /l\
/gfl ogs. (The as eri sk "*" i s a carbon-13

Ni ChedMaisoni ¢ su tion) TABLEA? SAgrti ngb\cgt ructure|
kSo;!r cel 69 g !Azaeyt | drme—vitergat—Pr odyct
e_ -

s@)‘ dri ch\IJ,O\]//D Ri bose-
Bi gma A|dI‘ICh p-2 DR oSe- 3~ 3C g,;ron H
Bi ochenmical's, Inc. p-3 D Ribose'4d 13C QnicrOmac  OAe

Bi ochem cals, Inc. p-4 DCM

MeOH

' NaOMe

[00101] In some embodiments, one or more hydrogen positions in the ribose portion of 5-
azacytidine are enriched with deuterium. Such 5-azacytidine analogs may be prepared

following Scheme 1 from a suitable deuterium-enriched ribose, purchased from a commercial



D- Ri bose-5- 13C Canbridge Isotope Lab. p-5 Sigma

Aldrich Il-6 Oncron Biochemcals, Inc. I1-7 Omcron
w®eaohsgssgal s, Inc. |1-8 D-Ri bose- Onricron PCT/US2009/002999
Bi ochem cals, Inc. 11-9 2,38 13C28igwa Al drich 11-10

source glan%n;ga&g@ llo%hg P?eratﬁ%oprocedur %%]exlm'ﬁpfé% ES? Qeuterium-enriched

8°€ar borha
ribose §aran§mat@ml irecludef Butedre nenlimited tb, e followitpoonipbundsitisted in
azacyti di ne anal ogs may be prepared frowr%'garbon-
Table llgvhlelrmw: %aoryeaf%yﬁls@ﬁésnoamweﬂbenw ¢d Stgrgcytidine
analo gscarbon 13 enriched 5-azacytosine internedi ates may be
prepared from suitable carbon-13 enriched reagents as
gBEOEiIIn Schene 3. See e.g., Gundnmann et ah, Chem
Ber. 1954, 87, 19-24; Pi skal a et ah, in Zorbach and
St'TL son (eds.) Synthetic Procedures in Nucleic d
Stagyhe: oy ry, Siehctute W1 ey | SoarcgRefegenceNew Yor ﬁm—e
Mategial 10g: pPiskal'a, Collect. Czech. Chem Conm 19 roduct
32, 3966-3976. o.Sch 3 HN (from Signa Al drich) p-13
D- Rlbés‘eml Si gn dni ejjl M 4ot gBi1sstapdt gb.pch) [ 00106]
I n ot her e nt one or nore carbon positions on

the 5- azacytgsrne ring and one or nore carbon
posi tiongoin the rrbose portion of 5- azacytrdrne are

enriched w : azac ne anal ogs y
D-Ribpse-Z5Pe par ed! i ng chgﬂ?briqge(z:[ﬁ?fé ﬂ #a suitabl eln?
carbon- 13 -emri@hed ri bose starting materials with a

sui t abl e garbon- 13-enriched 5- azacytosine. For
exanple, c osnds sypy be prepared froma
D-Ribesr3dn- 13- eRpi C ri boSmistoar Bioolemigaleyinal | i st ed Ih
Table 2, andlcarbhon- 13-enriched 5-azacytosine
prepared accordrng
HO.

o} OH

D-Ribose-4-D H H Omicron Biochemicals, Inc. I-4
Do oH
Ho_ B,
D-Ribose-5,5'- o OH . ) .
H H Omicron Biochemicals, Inc. I-5
D, H
OH OH
Ho_ P ;
D-Ribose- D o Prepared followrng the
5 . procedures in 1-6
3,4,5,5'-Ds4 o J. Am. Chem. Soc. 1996,
oo 118, 7929-7940.

[00102] In other embodiments, the hydrogen position on the 5-azacytosine ring of 5-
azacytidine is enriched with deuterium. Such 5-azacytidine analog may be prepared, e.g.,
from deuterated S-azacytosine following Scheme 1. The deuterated 5-azacytosine may be
prepared, e.g., from suitable deuterated reagents as shown in Scheme 2. See e.g., Grundmann
et al., Chem. Ber. 1954, 87, 19-24; Piskala ef al., in Zorbach and Tipson (eds.) Synthetic
Procedures in Nucleic Acid Chemistry, Vol. 1, Wiley Interscience, New York, 1968, 107-
108; Piskala, Collect. Czech. Chem. Comm. 1967, 32, 3966-3976.



to Schenme 3. [00107] The routes and net hods descri bed
above may be nodified to provide an isotopol ougue of
wWG2@2489888 di ne havi ng both deut eri um enri chmeneCEHIB2009/002999
carbon- 13 enrichnment. C. BRharmaceutical Formul ations
Q/g&VI ew [ 00108] Enbodi nents herei n enconpass
éﬁa?—n-areutl cal fornul ati ons and conpositions
conpri sing one or nore cytidine anal ogs, €.,

5-azacytidjpe, and OHtI onal Ipg@cHenpeat i o \enhancer

HN n tlngmf OrHMY at N.ONS NaN G OFPRSIS | O prepared; ¢
r ord) —&d—m—ﬂlwl oif. | nwﬁ:@_—l—ml ar errb di et~
thﬂzforrrul ations rrposH‘f areppre of or

rel ease of the cyti |ne anal og substanti aIIy in the
TgtSH®ch. I n specific enmbodi nents, the cytidine

anal ogs, n har maceut i cal
f or mul afx ltgrﬁlgt e Can&igons)f& i&%ﬁtslg gﬁgac)&tgs for treating
di seases and di sor ders associ ated with abnornal cell
proliferation, wherein t cyti di nenmnal ogs, the

formul ations gpd conpo are pyepared for oral
adm ni st Hat| o pLefier a'b)hyudrfc@r re‘h ease of the cytidine
anal ogs subgt ant aI I y [ n ch. {Particul ar

enbodi ment s nugl etothe useqj ong-orxgwre cytidi ne
anal ogs, e.g., 5-azacytidine, for tHhe preparation of
phar maceut i cal formulatiPns and compositions for
treating particular nedigal indicat Phs, as provi ded
herei n. The p rrra utD cal OfieHul aJALQns and

conposi ti o ng‘__"dﬁ‘i"l‘_ﬁi_ne/'&galyﬁ%s provi ded
herein are | nt n ed f avaost, Blondel | f the cytidine
anal og in sdbkecPs in need ther®of . NOral®delivery
formats include, but are not Ilmtedto tabl et s,

capsules caplets sol utions, suspensions, and syrups,

[001033 ow{fe? Slb éf ﬁngg lgsﬁla?hérjg@rrcgglént sRifon%r Héjkgﬁacﬁgs?rgesring and

one or RIVEARFIHD Qérﬁﬁosnﬁﬁﬁ hin By riIse pﬁﬁibn&if$0a2heyﬁcﬁﬁ@£m&dntl®ed w1th
herein as t drug core" which contains the cytidin

deuterinimal Svgh Srareepilineanalegsunay bepspaetent s (tllomans SEhems bigoupling
a sultakfclg delgte%rte% rltgj ?rs%%ga?t mﬁ{n@ﬁerﬁﬁ%ﬁ?ﬁ&% Rhal §Za9§to§1‘ﬁ@ Pbleéxample

certain e ormulationis
compoGd¥d-9, 9t g 14 1¢12,dHise aﬁdhaﬂégnayl be mrepdred froa’mlhe @torres]losdmg

deutersgiLpiogge S BEEIET 1 BHEDA RENE 4, T AS AR S gty omine pepared

accord%%qggkgénpgow ded herein optionally conprise one or
excl prents, such as, for exanple, glidants,

[001044li | Lresuinsg ethbadimeatst ene orohoreanatton atoss @grrémtsesportlon of 5-

s B S BTG 5SS, 504 TR i W

following Scheme 1 from a suitable carbon-13-enriched ribose, purchased from a commercial

source or prepared following literature procedures. Specific examples of carbon-13-enriched
ribose starting material include, but are not limited to, the following compounds listed in
Table 2, which may be converted to the corresponding carbon-13-enriched 5-azacytidine

analogs. (The asterisk “*” indicates a carbon-13 enriched atomic position)



the forrmulation is an imedi ate rel ease tablet. In
certain enbodi nents, the fornulation is acontrolled
WO 2000439888 abl et rel easing the APlI, e.g., substBeit/iusiony002999
in the stomach. In certain3enbodi nents, the
tloigiéhagi on is a hard gelatin capsule. In certain
nts, the fornmulation is a soft gelatin
St(:apsul e. In certain enbodi nents, the capsule i Ssjgzacvtidine
ﬁ}ﬂ!go_ xypr opWerd&uRy! cel | ul elf@psul e. ¥
Mateviahj n enb%)%l_l%‘n't_s, the f?inal% an i nmedi Breduct
rel ease cgpsule. In certain enbodi nents, the
fornul ationNis an immedi ate or controlled rel ease
D-Rib6&@RpMe 1 elw APl , esigma gldBighantially in the
stomach. In I n enbodi nent's, the fornmulation is a
rapi dly disiftlegPiting tablet that dissolves
substantigldy in the nouth follow ng adm ni stration.
In certain gnmbedi nents, enbodi nents herein enconpass
D-Ribbsee2-4%@ of ot i dime4nal ogs, Signg. Aldichzacyti di ne, flb2
the preparatign Bf a pharnmaceutical conposition for
treating a di sease associated with abnormal cell
proliferatdon, wherein the conposition is prepared for
oral adm ni gt ton. 2. Performance of Certain Dosage
D-Ribpser 3’ @r ovim&"ﬁ [ Gonitsin Bieckemicaisninenbodi mentlg}
the formul atig@nsogonprising the cytidine anal ogs, such
as, for exanple, 5-azacytidine, effect an i mredi ate

rel ease ofof he APl upon oral adm nistration. In
parti cul ar ' menotHs, the formulations conprising
D-Ribbseed-83@ i di né 9" s Qrhicem, Bioohemicalsplne, 11-4

5-azacyti di M coaprise a therapeutically or
prophyl actically effective anount of the cytidine
anal og (a optionally, one or nore excipients) and
effect an i late rel ease of the APl upon oral
D-Ribaskb it r at i P1'1] |@amletdgzilsotepbbdb.ment s, t hdl-5
formul ati ons' @onpkri sing the cytidine anal ogs, such as,
for exanple, 5-azacytidine, effect a controlled
rel ease ofip.t he APl substantially in the stomach upon
D-Kb&de-admi ni st rati on. In certain enbodi nents, the
formul ati onsECongp Fng the SighiadAleicanal ogs, such [&8,
1,2-b3|CzexarrpI e B aggcytidine, conprise a therapeutically
or prophylactically effective anmount of the cytidine
anal og angb_a drug rel ease controlling conmponent which
D-RiBo&apabl e of | easi ng the cytidine anal og
subst anti al | &_i_n#HWést omicton Biochanicalsninembodi mentis-7
1,3%1Gzi ces (e . fgolymer matrices) may be enpl oyed in
the forrmulation to control the release of the cytidine
anal og. lgp.certain enbodi nents, coatings and/or shells
D-BTB Sek_Je enpl gyesdin the fornulation to control the

“release of t C "ne mhRtRoBicehéRaBURSE ant i al | yjpign
1,5-Fe,stomach i [0 L ,

HO
D-Ribose- 0
A H~OH

13 Omicron Biochemicals, Inc. 11-9
] *
2,5-7C, OH OH - .



[00112] In certain enbodinents, the formul ations

conprising the cytidine anal ogs, such as, for exanple,
wh2@2a89888 di ne, rel ease the APl substantial | y PCI/Ukm®09/002999

stomach upon oral adm nistBation. In certain

enbodi nrenggs, the formul ations effect an i nmedi ate
D-Rigbgase of fihecytidi ne anal og upon oral

adn] ni stratrgn.__H rtain egigadi AMAcs, the I1-10
2,3,4,6r ful ati ong! lopt fgnal Iy further conprises a drug

rel ease controlling conponent, wherein the drug

rel easecomiyrol I i ng conponent is adjusted such that the
D-RiBbgase of t}h tj di ne anal og occurs substantially in
t he st omach’Nin_Jart% cul aCambriddgti lsetopsLah.he drug II-11

1,23461-68se contti | bAg component is adjusted such that
the rel ease of the cytidine analog is imedi ate and
occurs substantially in the stomach. In particul ar
enbodi nents, the drug rel ease controlling conponent is
[00105hd] Insithet esnluddimbts, drieermadre gawbonfatanheinghe dizacytesiag Bog are

. I,s .gustain n ccurs. substantial Ly in the.stomch.
enriched L BT S Rt Lo R DT R g A Cifbon- 13-
enriche@S-AZAA B siAB #b108ving $eherns 1. The carbaffl3enrich&¥ fayidytdsie,

rel eases the APl substantially in the stomach, and,

intermestidfessmar he pPyepared) feem syitate carbpmrl A garichsd repgeniyss shawphe
Rt @St ne a dpa nji st atigen. 3p: :
scnen 31 S50 L 02 CHRRTBALL: 5 b ChERIORT o PORAZD PBRIPEE, et
and Tipseh a9 ynthetibProaduresiintNasleinAtidtClaetistof, Vols Liveley
are known in the art, and include, for_ exanple,
InterscigppeNeyy Xprs> d 96807108 P%@kanGOll?Ft-aP%ﬁCB-%Qf%«é?fpm- 1967, 32,
39663081l um whi ch sinulates the fluid in relevant portions
of 'the gastrointestinal tract, anong other nethods.
[SRAdhd3 Parti cul ar enbodi nents herein provide
pharnaceutical formulations (e.g. , inmedigie release
oral formulations and/or formul ations that| rel ease the
unAPI Hsubst adttial |y it he stB‘rTﬁ. 2 _%’i‘pri gy a
i dtane MgRdl O@Nwﬁﬁya%mﬂ% that afhi eve=g 112
particul ar exposurie injthe subyedF to wh
forfrul ation is ordfy @dmi nistered, as corpared to a
«@Cigel@sen of the sane cytidi ne anal og. Particul ar
enbodi nents provide oral fornulations that achieve an
exposure of at |east about 5% at |east abut 10% at

| eagt about 15% at |east abewc&yy, at NEf{st about
HN%S%\L@J I apQut ';30,%; NAS cheasl adhout S%N at | east
9 l e 4 b

aﬁout AN0% at-| eaSt abput Wst %SW—& 1-13
| aast about 55% ,| egst abot %IE)% at |agst “about

65% at | east about 70% at |east about 753'% at | east
T58H'"80% at | east about 85% at |east about 90% at

| east about 95% or about 100% as conpared to a SC
dose. [00115] In certain embodinents, the Nernulation

(e.g ., ipggdiate reglease OoH&lC(dapy, Crbhat i and/ or
HNS,arfyl at iNgoH haiN elleag e NHAN @ronfiigha ssti)St @ i al y in the 14

sgormc —eeﬁﬁfisﬁg)thﬁ cth *l * -

NH, NH, O & N 0

(from Signa Aldrich)

[00106] In other embodiments, one or more carbon positions on the 5-azacytosine ring and

one or more carbon positions in the ribose portion of 5-azacytidine are enriched with carbon-



anal og, such as, for exanple, 5-azacytidine, renders a
certain percentage of the cytidine analog in the
w0 o00a3mss on system cal ly bioavail abl e upon oredT/US2009/002999
adm ni stration. In certain3gnmbodi ments, after the
l . .
1. suffS gLl Aot S AEP R oind SO! Bl P uis

carbonsl@bgirvhtd ﬂbbse stemm@ masdrialeeith aanidatde cabes-1awarichdd B t o
t he body thr ough system c exposure. In particul ar
azacytQsso diomsxersple; FrmpuRds maaéx?aqrr%w from aggarbory b3 Frw%heridwose

s BREAPHIRL 41 8 APRRER BRILISILIEoLfy bty oo

to Schdnia® about 10% greater t han about 15% greater than
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isotopdI6 R OF SIMtW ot 8 @A Im! AFChALAUHNdRAMHon-13 enrlchment.

greater than about 55% greaterthan about 60% greater
than doumxeetical Fexmadationsn about 70% greater than
about 75% ﬁrea,ter t han about 80% greater than about
85% glreat about 90% greater than about 95%

[00108P" BR®YHIAGR heréih ehbOmp&sPhamnaveiticad foritifationk iafld Bémpositions
analog in the formulation. [00116] Methods by which

comprigiag|ong @t proze eytidinhanalogsan gaSsazaeytidine, gpd pptionally a permeation

i SRR el A ST P By . 1

a particdipaibodimen/ ﬂhaifdsmd.ﬂmmg-ahé Icam@dmﬁamsaa:relpeamredsfuci‘elmc of the

cytding SR SyoS kLD i e farhast, I ABSFULC T CRHTTERN, G Svidine analogs,
eg.,>5- -Egﬁzﬁn): anﬁﬁh@ﬁﬁ?@%?&ﬁfc{ahﬁ)mﬁ%% énd%&;xﬁosmons are used for

m nat 1 ons Particu mbodi nent's herein
treatmg)dxwasdsaamasm’le]smsfsoccadted wrthmba@mrmh sel@ progﬁeratwmwdmcan ¢he

cytldmp @p ggg tl?c]ra| ITR| aglgﬁl%gl% %@%ﬂ#ﬂ%’ rﬁre{ ﬁ%}%%@#g S'l admlmstratlon
prefera%Br%E' kQLRE o tHVdykidindenarak @ﬁbs@ﬁ}tﬁlly m5th%?s&ﬁﬂ£dhd |Pﬁﬁ)cular
achi eve a particular AUC val ue (e.g.

embodmxz(tm)lgte tnthetvee sfigneenmore. qytidingaralops.teee. mﬁnagavc(ytlﬁ@)e for the

preparaéwng'!pﬁ%xlﬁ{?%nce%ts %aﬁ; I%(‘;’l l l%&}tadm n| ﬁ%g?éﬂté%lg al{ L ?zﬂ artlcular medical

indicatidds; as3dro@ided héreinl ﬂ&&tplﬁhﬁaﬁeuﬁ&lrfmhlﬂém,ns a’nti cbﬁ@&tltlons
about 50 ng- hr/ L, at |east about 75 ng-hr/ m,

comprising<ytiding @palgg@pwglxd/mem are intepded fop @ml dfgt)erﬁ @? He Gytidine
o8 PRRE, 00 105090y Rkt BB o350 pp o

tablets,&?g@sﬂlgs, leaplets, scﬂlhtldrsamspa’mmts @syngpshatdinay atsolcemptise a
.abaout hr/nmL, at st about 500 n hr/m,
pluralif g rarilgsn P OPaTEHs PrbTiels hFGHSY oLy POGOPHRGE Mg, Such

format??nalyec@s%tbeqj@fyﬁedﬁé Herdth ¥ ﬂlgtdru%tcoi'@aﬁﬁlcﬁg&ﬁﬁngg cg@lﬂ[r{e analog.

| east about 750 ng-hr/ i, | east about
[0010%9 Baﬂtm;lar embbdizentsdivpein p@@\odm g}lhirdrﬁtdosage forms ﬁhaé pesutablets or
capsulg%g 3ﬂt%gﬁ%%%%§dﬂ?‘7‘}ﬁ t %rtr)l%ijattlorgéso a pa%le'% rcé)r%hsx%tg a cy?l 31ne analog.
In certain embodiments, the formulatlon is a capsule comprising a cytidine analog. In certain
embodiments, the tablets or capsules provided herein optionally comprise one or more
excipients, such as, for example, glidants, diluents, lubricants, colorants, disintegrants,
granulating agents, binding agents, polymers, and coating agents. In certain embodiments,

the formulation is an immediate release tablet. In certain embodiments, the formulation is a



| east about 1100 ng-hr/ni, at |east about 1200
ng-hr/nm, at |east about 1300 ng-hr/nL, at |east about
wa2o0/1sm38hr / L, at | east about 1500 ng- hr/nlL, BECT/USWE9/002999
about 1600 ng-hr/ni, at |e&$t about 1700 ng-hr/nL, at
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e AL PRI QB Tl B BB SATP T BILTT S e
release eafsuil. niardestaimemebadigpents, the forhailatads bn cametataned ehirobed

(e. , inmedj ate rel ease org| formul ations and/or :
release 55 AR tel4eM (RerAP 1<c¥ cHLel Rl vAPInS o g Irugaripin smbegliments,

e U o I BBk AL ARSDSE Gl e o

followipg admnistoativan tn aeritain efribGrenenys, embbdimnentshlierein encompissithe use of
... the formulation is oral admi ni stered. Partj.cyl ar -
cytiding QAR Bk o HAOW RS IP S PR IOPi g A0 EAT AL Sogsiton fo
treatingd8Xe A€ abdRiatdd Wih ABndiial 8€l proliddrati&a Shepdi e cdmposition is
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prepareddpnerabadmuagitatignout 100 ng/ L, at | east about 150

ng/ m.,, at | é ggout ég% /% é I . gglg -§50
ng/ m_’2. at IIﬁero ce of il'B ’BP% %ﬁ?\lld Y 50
[00110]9/ Hilcertain éreBsdimaheithe 460nuig@iotis comiprisidgshe eyanlifie dfalbgs, such
at | east about 500 Qfg/ nmL, at | east about 550
pigirele

as, for %ga,/m%le Sarzacgidine.sbtsat arpipem ate afdhg APhBBRR 01850
i 12k 05} B ] SR GEHE c]ffin aalos

such aspfprrkamale, beasdytidire, tordpisengthetapeuatically s progthylacti@Bly effective
{gﬁl{@{ | east abqut 1000 ng/nL, at |east Sbo tfflloo

amountgthe ¢ytiding enplee (o piessly. e r mote erainents] ARlietaci ap

immed 3% Weas@bf AT 1PBAral LARMiNG4tYs. at | east about 1500
ng/m., at |east about 1600 ng/nlL, at |east about 1700

[00111hg/ Hicertain ¢rabatimahisy the foomlatignsicomprisingdhe cytising ampdegs, such

as, for %@, Sgézalg%%:'ltgggq?%gé% é&nqg%]gglr%?sﬁf tllfe(e)%ﬁf ) %%lfll{ial%yz 15nothe

stomach@bbh 61! am@HTOeAioNE Th Settdih ©mboRingtits] ehePfoan TRE6HE ¢diaprising the
__formulations (e.g. , imediate rel ease oral )
cytiding gnalogsasudngs, E@Kamplee fragreatidies cempiiser eiherpeutisdly Ap)

. | .
s BB 4 IR RRIPIE 805 L D6
compoiiéntBvhich igRapablero Plebasimgchncgitinedriaboy ubJtamtidl)y inrth¢ ktemach. In
. subject to which the fornulation_is aqrall . )
certain SRR SREUTIERR (P o FORME AR Y Y5reouAlagedinghe formulation

' idia€ BhAY¥E diBrehitst ESHEREs and/or shell
o con BRI EPRIRETRNE Bl SHpd e L sl
may berdmmployddeinghé¢ framuddsontto 20ntndlrthe reless of tharcytidingtanaleg in the
n about 30 mn., less than about 35

mnp., l.ess th
SubStanrtt’iaﬁy n fh§§§°rf‘ about 40
[00112] In certain embodiments, the formulations comprising the cytidine analogs, such
as, for example, 5-azacytidine, release the API substantially in the stomach upon oral
administration. In certain embodiments, the formulations effect an immediate release of the

cytidine analog upon oral administration. In certain embodiments, the formulations

optionally further comprises a drug release controlling component, wherein the drug release



mn., less than about 45 mn., |less than about 50

mn., |less than about 55 mn., |ess than about 60
WOrR009/13988%s t han about 65 mn., |ess than aboupCT0S82009/002999
njn., | ess t han about m3#., | ess than about 80
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-azacyti n an 1 nmedi ate rel ease manner
[00114F ubBdrdadlandrhiyodimehtsehesdio prniide harbesugoaldbriidatiansie.g.,
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exposuaacﬁmtm subjert tcowh@hghe fdrowlatisngsoralls adstizisteres) hycamparpdto a SC

cor d rtain gnbodi
dose ofhE TR ey R FAGE oy at B RePege P vl e iopy e
achievSafkpdsure 0P bt RYRABbEYL 5%; A&y Abolit 16%, HSleAd about 15%, at least
phar maceuti cal exci pi ents desi gned for inmed

about 2|0&(¢ ahlastabouthdS amt leasbabant ap%agtnlp@ﬁt 8bowi35%h, at @a@t about 40%, at
least ab?)ﬁf)%‘%nét IQZ!.S 1{E 5()‘5)e ab fegﬁaa%gut f%a/o,ta{t ééTsf"{bohW' a4 ast about

ease fornu ons “co i 'c anount
65%, aclsehstdbmet m&ala@g:aamboopﬂ%nal lbast ahsm;t 80%at leamabom ﬁ%,sat least
certai n enbodi nents f or nul at.i on be an
about ﬂorﬁx@aleaft@bpé‘] %ia/geortaés}lfe% e, ascompaed; %1858 éq’sé?as e

[001 ISE)a pﬁl%ggtg(rﬁ 4h b ddents; &e ’ IHPW ﬁﬁ%&i’ia‘ce FQake %}al fermulatlon

eln are met the fornul ati ons
and/or forowiatied the reeaseaberdPl subggarttilaﬁy a:ythed;tcmaohm ad)mgssmg the cytidine
provi ded herein { iate rel ease ora

analog YR 10T GREPI D a0 iRt B Ao PErEF ke Ok te cyigine

analog %U@l%tféﬁﬁﬁl@tlléd’ sysfbrﬁlbﬁb%l@ﬂ%ﬁm)}e Updn RAd! ladflhi8fration. In certain
nbodi nent s, formul ati ons provi ded herein may. be

embodm@p%aﬁdr ths rsmlge@oﬁomhlm administeradtbel Soriamation; thetdytidime analog in
the fonagféabp sor g subs%ar{lqlaﬂ iR lfh%rs@rﬁgclﬁt, ax?cf‘tecog{e%bgﬁa{b‘i’@to S body

through systemic exposure In particular embodiments, the oral bioavailability of a
formulation comprising a cytidine analog provided herein is, e.g., greater than about 1%,
greater than about 5%, greater than about 10%, greater than about 15%, greater than about
20%, greater than about 25%, greater than about 30%, greater than about 35%, greater than
about 40%, greater than about 45%, greater than about 50%, greater than about 55%, greater



pertinent textbooks. See, e.g., REM NGITON, THE SCI ENCE

AND PRACTI CE OF PHARMACY, 20th Edition, Lippincott
waeobi139s88 & W I ki ns, (2000); ANSEL et al, PCT/US2009/002999

PHARMACEUTI CAL DOSAGE FORMBS AND DRUG DELI VERY SYSTEMS,
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| east about 1500 ng, at |east about 1600 ng, at | east

followiapdosing700 ny, at | east about 1800 ny, at |east about

(00118} ParfByig b Hn®IRHtn  Phocfleee SRE pAG IO

immediate release oral formulations and/or formulations that release the API substantially in

the stomach) comprising a cytidine analog (e.g., S-azacytidine) that achieve a particular
maximum plasma concentration (“Cmax”) in the subject to which the formulation is orally
administered. Particular embodiments provide oral formulations that achieve a Cmax of the

cytidine analog of at least about 25 ng/mL, at least about 50 ng/mL, at least about 75 ng/mL,



ng, at |east about 2400 ng, at |east about 2500 ng, at
| east about 3000 ng, at |east about 4000 ng, or at
wo e@sti3mBout 5000 ngy. [00124] In certain enbodP@EOER09/002999
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[00120? hePé?x’ﬁEthf 88b&AR1eAts hekdn PASVidCsaPloRED ﬁghﬁ%ﬁﬁ}}nsfd@% cytidine
ormul ation of the cytidine anal og, Such as

analogewberpinghe grakdasage ifoiimrchavie angntesibiceatinghi Rentiowart enbegliments

coat i 46 th rug. ueou
provid€BiuRaL R il b misefia e 47 RRET SRR AR Ry pores. 1m
particular embodiments, the permeable or partly permeable enteric- coated tablet releases the
5-azacytidine in an immediate release manner substantially in the stomach.

3. Design of Certain Dosage Forms Provided Herein

[00121] Provided herein are dosage forms designed to maximize the absorption and/or

efficacious delivery of certain cytidine analogs, e.g., 5-azacytidine, upon oral administration,



degradation of the cytidine analog in the fornul ation.
In certain enbodi nents, water is enployed as the
W@ i0vasasss or coating the drug core. | n certai nPCT/US2009/002999
enbodi nents, the oral dosagé form of the cytidine
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coating effects i mediate drug rel ease upon oral
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starch, cytni stiirnle, aamdodpegting dedluiab Idetlvatlves or gelatin. In certain embodiments, a

hard gelatin capsule shell may be prepared from a capsule composition comprising gelatin

and a small amount of plasticizer such as glycerol. In certain embodiments, as an alternative

to gelatin, the capsule shell may be made of a carbohydrate material. In certain

embodiments, the capsule composition may additionally include polymers, colorings,

flavorings and opacifiers as required. In certain embodiments, the capsule comprises HPMC.



optionally conprises one or nore excipients, including
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amount of the cytidine analog, a drug release controlling component that controls the release

of the cytidine analog substantially in the stomach upon oral administration, and optionally,
one or more excipients.
[00128] Particular embodiments provide a drug release controlling component that is a

polymer matrix, which swells upon exposure to gastric fluid to effect the gastric retention of
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necessary bulk to a formulation to prepare tablets of the desired size; (b) binders or adhesives,
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permit {haeqlm%trin%];lg ar identifying manufacturer’s information. In certain embodiments,
sugar-coated tablets may be 50% larger and heavier than the original uncoated tablets. The
sugar-coating of tablets may be divided into the following optional steps: (1) waterproofing
and sealing (if needed); (2) sub-coating; (3) smoothing and final rounding; (4) finishing and
coloring (if desired); (5) imprinting (if needed); and (6) polishing.
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lubricai BFSEo THAD G SHIGE oife THLAMENY ! 200 8GN g ahs frue
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about Z (b% v(ii’w the g dire, RBOUERDYANMILT tﬂi%dﬁjgjccﬁb QibouB2M% wivebf the
core. |n certain enbodi nents, a@tscht abl e
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agents include, e-qg. Al pha-t ocopheryl~ pol’yet hyl ene
the drug IcymohbMOG%_:,wb;c pf]theeirug core, about 20% w/w of the drug core, about 25%
w/w of the drug core, about 30% w/w of the drug core, about 35% w/w of the drug core,
about 40% w/w of the drug core, between about 0.2% and about 10% w/w of the drug core,
between about 0.5% and about 5% w/w of the drug core, or between about 1% and about 3%
w/w of the drug core. In certain embodiments, a suitable amount of a particular lubricant is

determined by one of ordinary skill in the art.
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crump ate calciumsilica wder ed
Stabilizied agﬂnmleplude,l d.9i d—a@klpha -tdcophergli pplyzihylen@glyeeh UWD succinate

(Vltamg)ltlj;;t[g’ﬁisgt ?ﬁggggggh%‘?f’t&iéjﬁ:c :[?mg ﬁlﬁlg} gum 's earate ammomhm alginate,
ascorbic acid, ascorbyl palmitate, bentonite, butylated hydroxytoluene, calcium alginate,
calcium stearate, calcium carboxymethylcellulose, carrageenan, ceratonia, colloidal silicon
dioxide, cyclodextrins, diethanolamine, edetates, ethylcellulose, ethyleneglycol
palmitostearate, glycerin monostearate, guar gum, hydroxypropyl cellulose, hypromellose,

invert sugar, lecithin, magnesium aluminum silicate, monoethanolamine, pectin, poloxamer,



and talc. In certain enbodi nents, the glidant is,
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ancer alters t ahd/ or anmount o e cytidine
drug caa. a[mgertahaemboma‘restst hemtdbdmdabmr&axﬁa pharticpéar tstabillzar is determined

ha-t ocopheryl pol yet hyl ene gl ycol -
by OnCngﬁpgq}Xéf(ﬁla‘f‘éh i“tamin E TPGS) is used as a

[00149P€T I'f?éﬁ'iaﬁ'[‘erﬁ%lﬁﬂféﬁfs foruR@iohs provaledIRRIA LHMPEiSe oGt Rbre
nmore other suitable perneation enhancers are used,

glidants.nEllidamts gnayebeglsed anrgz pemqu the ﬂenfrmnp@tlemﬁw\mwd\ertqemposmon

or granél[?k a%rﬁfé 1g1pr(hvc§:I tﬁ gc@ acal o(%f Ogllflll t E}ge%gsr t@g\a% Vﬁ ?I.B?tlon as glidants

includeQ®. gPrc@ﬂamtal §1HEG &Ibgmecmhgﬂ%aimﬂ &wﬂﬁﬁat@ boWderea r¢e1¢u155e1 Zﬁrch
Pol oxamer F 127 Si gma_Lutrol F 68 Pol oxamer 188 _ BAS

tribasicgal@upa og@xatepc@ar%ma@amwes?fbeqlwwa%M%ﬁllwméWXIde
magneﬁgm éﬁ%e? %5931% t§'519ig?te, silicon dioxide, starch, tribasic calcium phosphate,

and talc. In certain embodiments, the glidant is, relative to the drug core, present in the
amount of less than about 1% w/w of the drug core, about 1% w/w of the drug core, about
2% w/w of the drug core, about 3% w/w of the drug core, about 4% w/w of the drug core,
about 5% w/w of the drug core, about 6% w/w of the drug core, about 7% w/w of the drug
core, about 8% w/w of the drug core, about 9% w/w of the drug core, about 10% w/w of the
drug core, about 12% w/w of the drug core, about 14% w/w of the drug core, about 16% w/w
of the drug core, about 18% w/w of the drug core, about 20% w/w of the drug core, about
22% w/w of the drug core, about 24% w/w of the drug core, about 26% w/w of the drug core,
about 28% w/w of the drug core, about 30% w/w of the drug core, about 32% w/w of the

drug core, between about 1% and about 10% w/w of the drug core, between about 2% and
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CapricaicidNa gapyyt 5. 4900HBBUPCHN8YS about 5. 6% abBlE™®. 79
Lauric gpig{Na Bugoy aboutodiumpbodgsan@ateso, about 6. 198 HHHUL
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Propylene glycol 1, 2 Propanediol - Sigma

CM Cellulose Carboxymethyl Cellulose Sigma

Labrasol Caprylocaproyl macrogol-8 glycerides Gattefosse

N,N- Dimethylacetamide (minimum 99%) Sigma

Vitamin E TPGS d-Alpha-Tocopheryl Polyethylene Eastman
Glycol-1000 Succinate

Solutol HS 15 Polyethylene glycol 660 12- BASF
hydroxystearate

Labrafil M 1944 CS (2) Oleyl Macrogolglyerides Gattefosse

[00151]  Other potential permeation enhancers include, e.g., alcohols, dimethyl sulfoxide,
glyceryl monooleate, glycofurol, isopropyl myristate, isopropyl palmitate, lanolin, linoleic
acid, myristic acid, oleic acid, oleyl alcohol, palmitic acid, polyoxyethylene alkyl ethers, 2-
pyrrolidone, sodium lauryl sulfate, and thymol.

[00152] In certain embodiments, the permeation enhancer is present in the formulation in

an amount by weight, relative to the total weight of the formulation, of about 0.1%, about
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sultabl@ﬁéﬁrﬁahﬂ&l EABDHrevided BumelH is Agtetminead ®§ldns b@ikkill in the art.
accunul ati on of druqs by punping out drug that enters
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er).. Perneation enhancers can fungtion by, inte
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pening tight junctions et vvee
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are nungegﬂ]rﬁ, gelly g aI? E)Irr](gtewar 5 :i d%rgxlzﬁrﬁ élé éIltIrr%e%}lB{af é(Ecuguilatgon cﬁoatrugs by

pumping out drug that enters the cell. These are sometimes called efflux pumps. One such
efflux pump is that involving p-glycoprotein, which is present in many different tissues in the
body (e.g., intestine, placental membrane, blood-brain barrier). Permeation enhancers can

function by, inter alia, facilitating any of the processes mentioned above (such as by
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to alleviate adverse effects associated wth certain
second active agents, and sone second active agents
we@2amwohssssed to all eviate adverse effects assoRPCHUSH09/002999
with cytidine anal og oral d&d®sage forns provided
o . p
discased Bl heRL oA ARG TR Brighd By skl A ek P or
abnorrriahe:eflhmxehfdrailcag e@jztxim@ar[ai@g/mdhd@ageﬁcensmowded heremf daealso work
ect i n need éhe eof .. Addi ti onal thera tic
to allevgé%ﬁtij 15¢ eaés aSéocéate A d;grtﬁleﬂ SSEQH%“(’% a%ents 6?1 1s%qnﬁ§§cond

active #gentS T8h be TR EeUIIRSiafcEadderse %Yf@&t@ §ldoBiatdAOKBR E%ﬁdme analog oral
organonetal i c, or organic nol ecul es).

dosage Boransiresided herant. i Inwertrinaatiodimoents, thérerah ﬁcvmulailcmg @nvided herein
ons nd hods

are co-q,gil?lgisher?cﬂglltgd)éle ogﬁ'{orghgremgp 1¢ Agenfs 1o Hrgwg%%ges%ﬁsgzation effect in

subject§ ¥ Rie@thére ¥ e dtiomdl therdfRuAE Qfdrit£8an B Ligf dhidk dfoleddRAe. g,
inhibitors (e.g., entinostat, also known as SNDX- 275

proteingyror ymallanglecwes (et | yadhetic 1n(gg§gc,mgmqmgp§,alhc or organic molecules).

onsoF LS R TSI SR Bt e s

and methpds disclobbPhatmsiacluiakiun greawe titrited B @1 &@tbt@kimems anti-
DNA cl eavi ngl? .agents, topoisonerase inhibhitors

agents,
metabota%m JiKelBles JHDAC mbIbiters (s & offrgmoaﬁk .alsarkgpwg@ﬁu SNDX- 275 or MS-

275 oSS B0 BB L pons -

phenyliontanéditmide), IDWntemtaldmrthngntspDNlﬁt cn'osﬁhhbklhg lagentRA3INA

.athvva hi |tors PDK i nhi bitors, .nul ti
alkylaRE BRI AL ST SermERaPRRPBIESF SiniBfars. GORrBReers. Jax
1nh1b1t(ﬁl§taht1%§fo%9ﬁ'a% et OB ABEinhibitbA HERD inRiMBEOBGHR hibitors,
anal ogs Ul ators, anti-tubulin agents, vinca

VEGFlhmJ(wltnrsiePDGERarﬂsbltomtSIFPGlFRhmbxbatgrSS IGEﬁmmmmr@dc Kit inhibitors,

nta l.oper.ase i nhibito
Ras paiied HB0RGS Rk BHRAGES et Rina Sl futoR it QR iidgbitors,
anti-estfdpehs, antiamdidpeds, @Somatast inBibilRRkorhMNBktafh @falogd) ER modulators,
particul ar enmbodi nents, the co adm nistered

antl-tuhulheraag@a,t\rlecaa@&@ipldsgaaw;ﬁﬁﬁ aabitaat Ypgothenadautagonists,
telomerg%egmglbtlg?é '&%‘g@ﬁhlbn%&akﬁﬁj gl{gt%%tlc% eflf mrh%gag‘l.‘ﬁ@ress

m ni'stered agent ma
blolog1és"1sjueh tak ambddﬁ)&lﬁﬂd h(ﬁhtmal theapisse $n pirtladldr tmbodiments, the co-

peuti c agents include, t t | ted t
admlnlﬁgﬁgt%&ﬁ@egpp @ga}tdmm] 1m%pgpog)l.§at@$}{ &Hrllﬁc’){émdg%n g, (tehahdomlde

lenalld(?h%db th%ﬂﬁ@é TEE NHIRMY &8 AR Yaa beMsBd, Y, orally or by

G CSF), granul ocyt e- macrophage
injectionol ony- stl mul atl ng factor (Gw CSF), eryt hr opoi.etin

001575y B e SR g O TSR o

hematobél'eﬁ@%ﬁﬁﬂﬂ fadbl R TIRKRC A antlexReH Qgéﬂt radillB&té S6loRP-stimulating
dacar bazi ne, Ara- C, vinorel bi ne, prednisone,

factor (Gy€bbp gomwinexiedmactiophagsashory-stamwating factar §MHESFSuch
erythro;%’igfiﬁ t]ﬁ;@i interleukin (IL), interferon (IFN), oblimersen, melphalan, topotecan,

pentoxifylline, taxotere, irinotecan, ciprofloxacin, doxorubicin, vincristine, dacarbazine, Ara-
C, vinorelbine, prednisone, cyclophosphamide, bortezomib, arsenic trioxide. Such additional
therapeutic agents are particularly useful in methods and compositions disclosed herein

including, but not limited to, those relating to treatment of multiple myeloma.
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[00161] Recombinant and mutated forms of GM-CSF can be prepared as described in U.S.
patent nos. 5,391,485; 5,393,870, and 5,229,496; all of which are incorporated herein by
reference. Recombinant and mutated forms of G-CSF can be prepared as described in U.S.
patent nos. 4,810,643; 4,999,291; 5,528,823, and 5,580,755; all of which are incorporated

herein by reference.



OGaks, CA). [00161] Reconbi nant and nutated forns of

GVt CSF can be prepared as described in U S. patent
womom9/1398891, 485; 5,393, 870; and 5, 229, 496; al | pOf/UstOLIN2999

are incorporated herein by5feference. Reconbi nant and

R L T
recomlﬁnaﬁﬁ @rotéins. Bhdticalar etnbodingnes é&ﬁﬁp@ér@ﬁt&d{s faad aémvai]yes (e.g.,

ef erenc 00162] Enbodi ments herejn enco ss the u
modifies} fope) a[twa VPEFHTng BEASFIAS Hgt CHHbiLIB¥Bi%D pRrags some of the

pharm%BRJg?da‘i‘ §ct1\P & 6f‘tgé.lbx%&el§§@ﬁ9{ 'EB %he?ﬂﬁ@ BRas ESEH&@[ES f &fiffants

erivatives fied fornsy of natural
1ncludeo buotare Innglllpllted &, [psottina that haveoorte, orumomuavruno acldlrmes that differ
ome of

o S A b b e BAFL
encompd¥sddBieihelittin efh8taRfY akd protedits thek 1ad SdrBoIRRIrAtE Moitdéormally

one or nore amno acid residues that differ fromthe
presentaorthcasp@nmllwg)ccmnglf@lsns (6.2 ,h@ngbmgﬂéatw ferenshir Exargples of

derlvatl.vr%sJ f‘%f’ﬁ?i . Blétraerg BP{ ot %% tc)'[Nﬁggylfl rrl@\gaﬁ %a.ls{y fl{ H)% ré)rg{eiﬂs such as

proteinB @srifedd By fsi@gesG1 ok [EERtd the @Ed\té@ dr)acti)@d:pkﬁrtlbﬂ of fherpistein of
g., hong chos%ﬂated formnms) | es of derivatives

mteresﬁ( de¢, wae, Pasighen ™ Lngnd Mofriseny Stle o p’é’@%”é?( dMetliad's k943!

(2001)and fusion proteins, such as proteins formed by fusing
1gd@ or 1g& to the protein or active portion of the
[00163pr oA@tibodibs that amelietuse&@x&combmamoﬂ:’with@Imitfornhﬁlhﬁormnﬂsclosed

. Morrj son, 91- 1 200
herein mbﬁmowﬁarﬁbwﬁ@lyﬂm L amiboficn, dorminies chRad s elde, but
are not‘Hrhife ona an ) ba(ItHe? t1§1®)S CinBgREL (RS, B@Jak'%mab (Avastin™),

nonoc nal antl bodi es. .Exanpl es of
pertuzuamdh @hdnng“fw)ctqsrmmomab (Bexxano), edlnemlomdb {Panorex®), and G250.

Oral o g as eSto SRR s alsb LRyt P pbinedayith, Si g in

combira@6R e &L TNF-a hitsiodispmab (Bexxar(r)) edr ecol omab
Panorex(r)), and &50. Oal fornulations d| scl osed

[00164§\er bhrgegagleaile activsragentsanaydee adswipistrser i tha forsy of adigegnger
vaccmes 'ﬁ%r %?ghg Mctclheé"fﬁ séwgte %r%h%éjtﬂg 5 etl(LIp(ng' gﬁbhfé@% glfcrlrl] as IL-

Ve age m ni s ered
2, G- ClF zﬁfditGM;@SE’Qan %aoeemmsthe Hmthoaxmhﬁaceuacailcbﬁ@omhahs and kits

providsEberah e v oo e b o b ead e coon
[00165@h afﬁ&?ee&hﬁcgﬁ}neﬁp %Oﬂditid?ﬁﬁt}ﬁe%gutlfd ﬁg%npfeg%{ | %F%&B_sre%m'é
compoiinkor srfiz(ll -Jnoleturcon2BAbhil) re[dﬁ%ﬁél]minatasn@ reavandk aremtverse effect
assomatedewfatg dhe a n%%lstrtatqglg eu(t')rla en?sttragloh)géf ac Iyatllrd%'le analog pr|0v1ded
herein. Depending on the particular cytidine analog and the disease or disorder begin treated,
adverse effects can include, but are not limited to, anemia, neutropenia, febrile neutropenia,
thrombocytopenia, hepatotoxicity (e.g., including, but not limited to, hepatoxicity in patients
with preexisting hepatic impairment), elevated serum creatinine, renal failure, renal tubular
acidosis, hypokalemia, hepatic coma, nausea, vomiting, dyspepsia, abdomi:al pain, pyrexia,
leukopenia, diarrhea, constipation, ecchymosis, petechiae, rigors, weakness, pneumonia,

anxiety, insomnia, lethargy, and decrease in weight, among others known in the art to be

associated with particular cytidine analogs.



conmpound or smal | - nol ecul e conpound) reduces,

el imnates, or prevents an adverse effect associ ated
wOowRaob/134868 adm ni stration (e.g., oral adm ni st retT/083009602999

a cytidine anal og provi dedsherei n. Dependi ng on the

[00166E2r]£1'k8 WbAL 15 éé hijdé&zﬂe%”%'aﬁf ?ﬁ* 1€l SGHhEh n‘&% a?e' §e%e9§cf to be

freate S can I ncl ude
capablemﬂprbvlﬂirig@dsmergmm@ffeat whenhdrimistiérad withi(eigl ,éefore, after or
neut r openi t hr onbocyt openi.a, hepat ot oxi c . 0.,
simultapeRysi g L SESHETAGE OFRlrfpHBate dREsadhaEn bles St smal

molecu%eb@rm %ctWeta emts FRAURL bikGar ﬁ@laltirhﬁed f@ﬁhﬁ-@?&te} agents, antibiotics,

el evated sertimcreatinine, renal failure, rena
1mmunbsﬂppf&881vaagdm53|asd steycpdkal em a, hepat| C comm, hausea,

100167} ¢ eeggeiles OF RGP Breetabnt s ERe hot B RBLF aciviin

aclarubR8A;8ebiBRle l'i)}cg@élﬁ@nd@ @K{(‘)ﬁﬁﬁ:g adUZR RN hidesIAikih; eilﬁfetamme
i nsommi a, | ethargy, and decrease in weight, anmong

ambomytingamelanbore aastaiéi@mpaering ahestrggelscanthamysin IaSParagmase

) | ar tidine anal Q
aspertff Ao ozt DT aR 2L SRl ARaRedBisgnrene
hydroclilerife, lﬁﬁﬂﬁbé dirfésyitd) \biZhléxin, dlconmeigsulfate bﬁié(flﬁﬁir sM‘lﬁﬁl

adm nistered wwth (e.g., before, after or

broplrl@mmbwhf@auéchmay@m wdvsﬁ%roamaﬁgermdm carbetimiera crpaplating
carmusgh?s Cclclﬁﬁ)?c(in iﬂ {h%lcﬂlorl %e(fefs tglor @ie@&gh ?C@g@ 9 nIﬁllbltOI‘)
ac ude, ar e no

ive agents I nc mie
chlorangticil; cieslemyciageisplatinasiadribing, IcmSmatmlmydmumybmhospaamMe

ag and steroids, [,00167 anpl 0 nt.i - cancer
cwarabgﬁeawrw&% dactingmycipy éawaﬁru lpmyggocﬁio Js 3%@?1&%
dexomﬂgiaﬁflu@ézﬁ%ﬁh ﬁgg@gbﬁnQWSgﬁw Qfakgﬁon@(‘cfo@&h%’ doxorubicin;

ozel esi refam ne; ambomyci n;
doxorubicat lamirodherides dtdod ferendmdoiifeas carass tdrmoﬂtmolone propionate;

duazon‘glg;tg{,] [gg%}! Ci ;"Fﬂﬁ&aﬁ&ﬁgl g??%(g{cgte élls%gﬁglgﬁlg(élgfopgatm énpromate;

eplproﬂi’dlﬁé‘I dpiraBiciiehy dtb &bt d& REv AN & G8bRbiciehy dtbeilafidél @stramustine;
di mesyl ate; bi zel esin; bleonycin sul fate; brequinar

estramustia¢ phespbatgspdium; stanidazele; ﬁ@nomé%u,etqp%ﬂmhmphate etoprine;
fadrozo‘fe Lﬁéﬁﬂgﬁ& fgi%r x?emfg etdﬁlar u?tglne ‘ﬁﬁ&BQ 1n§§3h5‘5phate

caru L ernChydr och carze
ﬂuorou@a‘bﬂ?ﬂhﬂ)@ﬁhbmé efo@@ﬁdfmﬁ: f(@@i@ci’n saulirh] gemiditabitel gélﬁﬁi‘mlﬁhd

irolemycin; cisplatin; cladribine; crisnato
hydrOCWe§9¢ ahyerowaqaorsﬁ&b@ﬁarhya@chmdsf lé‘bﬁfﬁélded%i@@f%%’ FRoplatin;

1r1notecgﬂ itind n_ E%UH@(! qgﬁrﬁbt?dé%gfa?& RIS jey ?cﬁia(ftez‘ieétgég liarozole

eXor nap at ezaguani ne; zaduani ne’ ne
hydrocldoede; dumn‘ecxal soérum; ehcbmusinncp}o@manxmne Hynd«ochlbndé rmasoprocol

maytanh droc or| de;. Hhiin felnée droI fepee citrat | acetate;

8‘1“811‘8% ep F5PEHATIAC: TRRRsBahP AL Banegsiz &

melphai%{nL H{eﬁb%aﬁilnﬁefwﬂfoﬁﬁﬁh@ rrhé*ﬁetré!a?@mettﬁd{f‘e'xﬁte s%Hiu%P'rﬁétb;B}me
enpronat e;  epi propi di ne; epirubicin hydrochlorid

metme@apbum@momld%mnmmnmhymmm mn’wgilé;n e*atornmimt mﬁemycm
estra stl hosphat e azol e; aozorc,l de;
mxtospeét 51&9 zgrﬁ &F ydr&cﬁﬁ)ﬂdﬁ ycop ShORE At noco
nogalamycin; ormaplatm oxisuran; paclitaxel; pegaspargase; peliomycin; pentamustine;
peplomycin sulfate; perfosfamide; pipobroman; piposulfan; piroxantrone hydrochloride;
plicamycin; plomestane; porfimer sodium; porfiromycin; prednimustine; procarbazine
hydrochloride; puromycin; puromycin hydrochloride; pyrazofurin; riboprine; safingol;

safingol hydrochloride; semustine; simtrazene; sparfosate sodium; sparsomycin;



fadrozol e hydrochl ori de; fazarabine; fenretinide;
fl oxuridi ne; fludarabine phosphate; fluorouracil

wo bapozisssabi ne; fosqui done; fostriecin sodi un PCT/US2009/002999
gencti t abi ne; gentitabi ne hydrochl ori de; hydroxyurea;

L S ; .
splrogérgﬁflfﬁp{ ﬁ*&o&?l?xﬁ%% {%Eggﬂrr])qgtlmrer %ﬁ?@ﬂr{j Etr(e]ﬂtblrﬁ% lﬁ’r éltg:Z);tozocm,
suloferim,ﬂahmmyd&n aeatgatan;sotliemr; oaaitery; tegafor; aéllodmtmneﬂ]a(tlmchloride;

| i.arozpol e .hydrochl oride; | onetrexol. sodlun1 gﬁstlne

hy
temopqr 3RO G R BEHF P el ALY PR IO Rl
tiazofuFRC{HaphAinkiasd tB&nﬂYéﬂl‘eQﬁMt@rtfegﬁwlor{EB&@ﬁH @Illcn%i%% $h8sphate;
el engestrol. acetate; nelphalan;, menogarii |
trimetrepateAp IS pEXdtn glucronhst tre)tatehn, Wbullooolpébydt@hb@dﬁummcﬂ mustard;

uredepﬁ,,| \Eaggq%lﬁ]ghveqﬁp? @d Pq%}l]as?] pe f‘ﬂ?ﬁzm qﬁdrls ? vmdesme vindesine

sulfate/Wih@SiBRE sulThieOViaRE cindid suXaRt ¥ ileirbya Qﬂfﬂt@ rvhrﬁﬁelbme tartrate;
nycophenol i ¢ aci d, nocodazol e; no alanyC|n

vinrosigingpl fatei vinzeliding pulfpte; yarezoles zeniplaga gainpyatit gad zorubicin
hydro ] o e ® Dt hobr oman: bi hoSULT AN pi f axant rone
[00168Ipydomﬂﬂlaﬁmodﬁcerrdlmgsamdudeq buphx@rmshﬁﬂed tQ@0Fepd], X0di um
d1hydr<pmll L O C:, n-é:th%:ggf 3@ Llre?cgmnsr ” ar 1%2;{3 lgggélﬁ}lgqqedédecypenol
rritheRr

adozzl %%’H Rkl AT ORI dfiion i hltiRimin ek B, amidor:
amlfossmti iaminolspalirsoagidj amsibicingersaenne) mnagrdlids hastiodele;

spi ronusti ne; iroplatin; streptonigrin; )
androgRpha e ApEIeREn T R BHAN: AHtaBuaT A ALonBL Gy araelix
anti- do?s%ﬁkhﬁ@mé@ﬁ@%é?{eﬁc pﬁﬁ&ﬁf 1L %ntlélﬁllr@g%%nf)lro@ﬁﬁc RY QT HREY; Qhfickerogen;

tenoporfin; teniposide; teroxirone, t est ol act oné;

antmeqpllasmn pntu:m;se ollrgcmgglamlq}ﬁ; aphqdlgplexp g}ycmaﬁz epeptpsis gene modulators;

am ne tore trest oI one. acet at.e:
apoptop TR B i Rl PRy BRI B RS oSlerine
atames€Hnd CatfiBTustife; a&ma@ﬁaﬁﬁel intihastatiig; Q:Z(ﬁiaetahﬁdli eekétedt; deatoxin;
uracil nmust ard ur edepa; vapreotid verteporfl n;

azatyrogingp pacsatim &l darivatives; Ralanok betimasta LH(?W oitABYSthe
benzocmci?ﬁﬁsﬂ)é?&oflgiatlﬁ)ts oritd: BER 1?&%5?1 RUVERNS: both ARIMAL: ITﬂa’%lamycm B;

at e’ eur i né sul vi norel bi ne tartrat
betulinid ddid;SdF(ﬂ}mﬁ!lhﬁjjiofr dil&,lumrmd@ Ibisdntrenes bishalhdlny‘llspenﬁmle;eblsnaﬁde

enj pl.atin ost atl n; or.ubi hydrochl ari.de.
blstrate[nee"iﬁ)a?}el@wre i brepirigupe; &uéaetapﬁ%@aexlns SRl ERRt
CaICIthIll(ﬁl Eﬁﬁh(}s‘ﬁn @Q:a 'totheougéer‘ij\bé?b(/% Q:ﬁﬁé@ntaﬁ'ﬁ‘ibn D3;

ur aci | bi raterone; aclarubicin;
carboxam;defalhmeftsazcdctmmw@m;doalm& EaRest MBIEARSROG:cartilage
stine;

derived YERTENOr, Tt sein B RO (G SR OSbiiiRe! Sestopin B;

cetrorefiR2EH16H1hsS Shlo JxanRe ﬁxlfcﬁﬁﬂﬁ&g CRAPRIst; ¢&-ppByraY IRISibe;
i nhi bitors; an agoni st D; antagonist G_antarelix;

clomlfgmana@gpgsﬂcloznmgzm; qqhbg@ypem AG cghh@mérpw.B,loombretastatm A4,
combre%as‘iatfarlngna?(gg%g c nragéﬁlﬁ‘ ! érgmggsc'i:dqu %rng crﬁﬂafoﬁ%wpqgﬁﬂfcm 8;

cryptophycin A derivatives; curacin A; cyclopentanthraquinones; cycloplatam; cypemycin;

cytarabine ocfosfate; cytolytic factor; cytostatin; dacliximab; decitabine; dehydrodidemnin B,
deslorelin; dexamethasone; dexifosfamide; dexrazoxane; dexverapamil; diaziquone;
didemnin B; didox; diethylnorspermine; dihydro-5-azacytidine; dihydrotaxol, 9-;

dioxamycin; diphenyl spiromustine; docetaxel; docosanol; dolasetron; doxifluridine;



ant i neopl aston; antisense ol igonucl eoti des;

aphidicolin glycinate; apoptosis gene nodul ators;
wW@pmptsssss regul ators; apurinic acid; ara- COP-BLUFBI1A9/002999

argi ni ne deam nase; asul acs8ne; atanestane;

F. t s & ks j o
doxordlchl, Bk e, AARBRICR, ddedmy ] SAZURLIR: CoopfINA ¥ Rlth e
edrecold@riaby aflornéthinebelement; erthltdfuﬂ:raplhajlclnB@?dsﬁeBldeaBEtagmshﬁe analogue;

benzochl ori ns; benzoyl st aur orine; nﬁ?a . actam

estrogeeAePR LS GULOLCH éf“ég%“éﬁsh?tﬁ’é‘ a5l £4Pafieiphosphatss EEFINFIRNE:
fadroz 9 ﬂzargt?% F]fk‘nhicfeofilgrg’étﬁ@lﬁﬁa Hde; ﬂa@béﬁ‘ﬁ%[ ;§i%elastine;
I'saziri sperm ne: bi snaf | ‘b sttatene A
ﬂuastemnzeﬂmiarabm@rthfdradwnobmupn hydmnldpn&ku dotfeniaes; formestane
oni ne sul f trio

fostrieqHin{Bi<arEBFyE T VAR oyt ios bt S BeiRbine! eatireli;
gelatmﬁwlh%ﬁmsd gelﬁmtﬂﬁ’né ghitg@ldhe iSIAbROSVRIPsEI®Ah] Rt Ohflin;

VB; 700° carti| age derived inhibitor;
hexamcthylzee éesawtarned@ehypemcnasl@anudmnubacndxrléar(ub@@s)ldOXIfene idramantone;

1lmofo%1ﬁ1§ érnos %,L%%?l}]b (:e Cr(?vf%ﬁvefﬁﬁgr 181elt1{11%r gf (r)mpun%sltlénular%st 'peptides;
insulinf1ikel stowed fadior i reesptéd iRIbieN Eintai‘fa:lofﬁgllgeﬁl,sts§3irﬁérfdrmils?3 @hteileukins;
collismycin A  col IlsrTyC| n B;. conbretastatin Ad4;
lobengemr@éngbwuamra@a@@ 4eorenieshi irsogkadingy isobprEagols] 6
r | |

L e T T
lanreotédep ity yiin,dyhapradtinnd etirfan stiHate; lept_spﬂsl)dttm, IIﬂrdzatd; teukemia

S dacl i xi,mab; deltaJn dr odi demmi n B;

ta e, deh
mhlblt@gsfﬁcd?@?%oczafe e AR - PrR@SSeIoRs: dgHprorelin;
levarmg(ﬁévlﬁc{/ Pinead (ﬁ?érﬂﬂﬁ%aloghgqgﬂbﬂlhg dide8¥ide peptide; lipophilic

di et orsper zacyti dine;
platinudi WMx,dﬂasochqandd@ialnymlann dombiacine; lgmetromlstqnmmme;

docet axel .;. doco noI ] asetr
tosoxaffSrs sSribines fREREan Wi AR R e o hte: M Senticss
maitanSiAs:ah&iiosREAN Sharast S ﬂ{afsélﬁb&ﬁ; masHi.:CAh@IIRN inhibitors; matrix
efl orni thine; el enene; em tefur; epirubicin;
metalleseteiass inbibitoss; menegatil; merbatanes guaterebint mehianinggeni st s:
metoclgﬁ1 a%n?%e&ei%ﬁ?nﬂlﬁﬂﬁw Shite r(le#l&'ga ﬂﬁft&o%n; ﬂﬂgiétﬁr? mitoguazone;
exerres’t an r ‘azara

mltolaéteh hﬁtdnﬁydﬂlﬁi aneflbé@&,&&ltbﬂaﬁ(fel; frastaxin dbrobldsag@with ifatddr-saporin;
fl ezeI astine; fluasterone; fludarabine;

mitoXan(rapg; SRRIIALEIFH MOl &rawyatﬂlacﬁ{bw d’élmap&hf’%ﬂli“ﬁéﬁnad"tmphm
monopBQézﬁﬁ%ﬁ{} ?{bﬁd Atl-ﬂ‘ﬁfof)b&&ﬁﬁ}n ckf LIy 1dag‘f6qi %hﬁhﬂdrgntlcancer agent;

lTfumnitrate; ga oC I ne; ganirelix;
mycapgekaklB;asﬁcqbabnehaltoteilsyalge{ttact aiwrrv@prgieuNaachtybdleahne
eregulin; hexaneth

nhi bj t
N-subsfuedbezamides: gl NPT p P Sed PG AEPe N AP ppberpin:

nartogﬂa%%' ﬁ%ﬁlatlhdﬁé}ﬂ&'ﬁbm netdFAM O hilutdrRidBSAi8dmycin; nitric oxide
imatinib (e.g., deevec , imaquinod; inmun stlrrulant

modulfpelpt hideosidei angiokidant; nkeiltynpobliméraet (Fenasense’De B denzylguanine;
i tor

octreti i BRI en b s ER e 87 BlsouBiehr £l Sanssiug racini ol
cytokirfr indiide@Pbraflatint §S@raak; valiplaRexdagathiin; paclitaxel; paclitaxel

analogues; paclitaxel derivatives; palauamine; palmitoylrhizoxin; pamidronic acid;
panaxytriol; panomifene; parabactin; pazelliptine; pegaspargase; peldesine; pentosan
polysulfate sodium; pentostatin; pentrozole; perflubron; perfosfamide; perillyl alcohol;

phenazinomycin; phenylacetate; phosphatase inhibitors; picibanil; pilocarpine hydrochloride;



i sohonohal i condrin B; itasetron; jaspl akinolide;
kahal alide F; lanellarin-Ntriacetate; |anreotide;
WO 2000asng8s n; | enograstim | entinan sulfate; PCT/US2009/002999
| eptol statin; letrozole; |é¥kem a inhibiting factor;
- t
plrarub}c?r&lgy?ﬁ?fé)g ga??%ﬂ é‘h arcgﬁrggt glra%rﬁleno F1L ﬁctlrvg}oer 1nh1b1tor platinum
complelxgeylgtfiﬁwlnlcgmgbuﬁso ﬁlaltlﬁgml-ﬂnraﬁ?medmhglam pmﬁmam@?nx? ; porfiromycin;
il i sacchari de peptjde i.C atinu
prednisgBegBORYPis-AarEOBE: IsielaBdin 2 UB%F&F‘E’E‘? #h i PP QUP e based
1mmun%: B {832 rot&% iR BRI TCNRhibiBS ‘f%@t@fnrlﬁﬂfse d Qﬂiﬁﬁﬂo?é 'i’tﬁcroalgal
urtoteca utetium texaphyrin; lysofylline; lytic
protempy;xpsund ephosplnatatsanélubimrs rmmmosmalteomd%phmmrwtagc athlbltors
urpur E 1 £1 n? 4%%(’[] grtortﬁ te; raf
purpur R iR au o berSotobif dgon¥ R aePEfen

antagorﬂ?t%eﬂ'aﬁitfe&ed 'Tﬁinﬁhéiﬂinn%fs a.n‘i@‘{l%bt@ﬁf tBdfsttase MhHibitors; ras inhibitors;
inhibitor; mfepristone; tefosine; nirinostimn

ras-GAR; 1nlm@gglz mtglhpﬁn@ deragmlatedqfh@m R¢ ]&6@1@@;@5@ rhizoxin;

eyt P B PR by S0 ione 1;

safingoT¥afit GRS drONET; Bhtcd ghytB LR Sar glaos i, Sngﬁﬂd@ﬁéS@ pchhﬁsnne
nmonophosphoryl |ipid A+nyobacterium cell

senescansp idervash inhipitor Ar senameligoaneleptidise ﬂgnalﬁgﬁeéfb)éfles& |H&§b1§>rs

s SORPEEE B £ 0 L L 006l s

bindingp@teis;tsoperniiaj parfosie ;aenll; a;zxoamyrﬂn Dhapaomnstineagileropentin;
nartograstim nedapl upi cin ridronic
spongislatiny; SARPIGEARE; JuPaRY 4 ﬁgfeinﬁ ySigy 1f'$'|lbbt°E§xF W EnpReR Pupsspative
Vasoacméeirn%hgﬁ ﬁ???@é&it%dlﬁst mrﬁdlﬁhl HRam B L ARES R tallimustine;
nasens behzyl guani ne; octreotide
tam0x1fdnl ethivdéde; tﬁulr@nmmieemzmmw teoegaldnstodiven; tegafan selturepyrylium;
ondan oracin: ora inducer : .
telome gt ARG s S B p raiPogist Bﬁ%ﬁtl?ﬁ%’de%%?ét?ﬁo%r%(’nm
thalibld3@fé; thR¥&lalind, Qﬁﬂdrﬁwpﬁietlﬁnﬂir&ﬁbﬁﬁnetﬁﬂﬁﬁm&t&% @lymalfasin;
derivatives; pal auam ne; pal m toyl rhizoxin; pam dronic
thymoppd¢tin repmﬁ@s@aomsbl thymamens @ﬁ@ld nlskiag harmone; tin ethyl
etlopurggﬁzn? ltkrlfi b rq’l?ﬁ 0gl?%%ﬁgrge;tﬁ?ﬁg{lg?qé&%ﬁ{éﬁ,ﬁoge?gFetn_g,st%hslatlon
1nh1b1tc’ﬁ€f ffrétiﬂ@iri} ml;lad%e)flﬁ@@lha,mldmblm Ittlulnbt)téxa& mﬂsmfeh’n tropisetron;

henazi norryc:| n; phenyl acet at e; at ase_inhi bitors;
turOSteEﬂ@ltbré’ﬁinP iS¢ Hﬂ’é‘?lfﬂrﬁpéy hﬁ&é) H’i‘ fors MG BEIEX; urogenital

sinus-dakibed gl%ﬁmmﬁlg Bﬁ?tfé&oﬁur(ﬂélﬁa%@iéc@ﬁlgr aﬂﬂa@&rﬂkt@ OEBFeotide; variolin B;

act 1 vator I"ati num co platinum
velaresohvermmtids;; vepdias; meuapd)rﬂnamnnmlbmerphmltnpeo vitaxier veroddlam

orfirop cln dni sone; propyl, bi s-acri done;
ZanOte‘%PSﬁeg& HHlZHaSI}?reb &Zm@ﬁa %’ﬁ {4 ors; protein

[00169f* bsg&%é Sﬁﬂiﬁ&dms%lﬂéﬁkhﬁ& ag@tOiRIude! kbdi%i@n& lirkitddolot Blimersen
protei n kinase C inhibitors, mcroalgal otein

(GenaseyseS}iramiqatio sivhetaselecsledoxih, trmlshalqsu dexamathasoae §Peradron®),

| ase.i.nhibitors Zp [
stermdB,ﬁﬁng%é}%/lg,t é?flﬂ%ﬁ‘a%oﬁdlglg’f{fggtog?ﬁ &51% %ﬁgﬁl cf% {¥hodar,
carbopladif, ﬁf@bﬁﬂ%hétg&ladéla{ahid)m%}ietdpot"eédﬁ?&&&licﬁféxaﬂ‘eﬂ&nfsﬁ Iﬂz&&&’l
protein transferase inhibitors; ras inhibitors;
taxotere, fluorouracil, leucovorin, irinotecan, xeloda, CPT-11, 1nterferon alpha, pegylated
interferon alpha (e.g., PEG INTRON-A), capecitabine, cisplatin, thiotepa, fludarabine,
carboplatin, liposomal daunorubicin, cytarabine, doxetaxol, pacilitaxel, vinblastine, IL-2,

GM-CSF, dacarbazine, vinorelbine, zoledronic acid, palmitronate, biaxin, busulphan,



ras- GAP inhibitor; retelliptine denethyl ated; rhenium
Re 186 etidronate; rhizoxin; ribozynes; RII
WO edoonzassgie; rohitukine; ronurtide; roqui ni MeXPCT/US2009/002999
rubi gi none Bl; ruboxyl; safdngol; saintopin; SarCNY;
predmszygé qu e&losnéiﬁéérgéerﬁé eIrI% \r};é d:%hﬂél d%}(gﬁl%ac‘fr? gDox1l®) paclitaxel,
gancicl@i/ir,gaihia@i}em, iesteanussing Radiut phespheté (Bncytf)isbiindacsand etoposide.
si zofiran; sobuzoxane; sodi um borocaptate; sodium
eny|Methods 8T Use| ver ol ; somat omedi n bi ndi ng protein;
[00170£0ng§ AL QribeRRELES 'c&tﬁﬁ'eglboaﬂﬁ&ﬁé'ﬂé} f@l ovidP bff IT?ﬁ?ﬂl.ilé’tﬁ)ns of
| enopenti n; spéngistatin 1; squa ne; stiplam de;
cytidine b.nzdn@ yseful in n’rutfhlds mclatlngtsul 12 Ignqsrmﬂtmgdurﬁkrem dpsisg amounts

asoactive inte I tide an nlst adi s
andlor $EperioGy BroNEaR AEErm IR HHATO O EOE SFRANPS. S amacodnamic
proﬁleﬁ%ﬁ@/‘o? S8 prbfiks %Er'ﬁﬁt’tlﬁg the @%ﬁfaﬁbﬁ B€long&6RH ahdBr maintenance
sodium teégafur; tellurapyrylium telonerase

theraplcsn Iprdmldmggreatr@qm p¢g1mpns tha'emapt@gijéemethylatlon and/or gene re-
t.etrachl,or

expres i GROP e SATR A TTSBT BET RON R SR O T iy providing

new indio¥tiBHsifastRidind wHARRS] &id/ét previdiieasthegitdniial advantageous benefits.
thynotrinan; thyroid stinulating hornone; tin ethyl

[00171bt i BmyIcIﬁdrhenem i mpthodneheeating pakheddsiobgieal @pmaaons manifested
by abnér?rga? i%nok)%j'hf%rg{lgﬁn s gs fz) &raﬁlp?é cgﬁ]ce!r,rm&lghfn%rh%matologlcal

ricirl

dlsorddri antedol@xainers, by lomlnfraelmlmstdrmgml hatmaseutitalfoshwaticecomprising
yrosi ne kinase inhi b| tors; a phosti ns

a cytidink BB TS AaEERPHBRIC T BepsHtiding, Wheteis. tb%%wéat@wﬁkﬁses the
cytidink QHAIQ% %ds\’anftlﬁﬁ ! he%f&ﬁadﬁa%ﬁh&e&ﬁm&&eﬁ@%@&%‘bﬁ%%e methods of

vapr e eRe: vel aresol; veram ne; Verdi ns;
treatmg/emmepmdﬂsoml;ersv |In Ipaeicblam embodimeaty, lth\aemempdamomded herein involve

vor.ozal e; ter n t I
oral i AEHRE PG EiTal Lo b o &bV R hidhs Pfiige analog. In
certain leffboaRRsHt Qh@@ﬁﬂﬁﬁe arfagd %’:ﬁﬁl , orRWr nidr€ ti@Apdutitiab&tls b, co-
obli mersen (Genasense(r)), rem cade, docetaxel,

adminigteteddoxhbicctai piekd @wnee@xtm@mg@wf@é chbe %edrp)mstered agent
steroid (N I d
may belt SRk hereBE 0T 43R Aka SHAR) Ay IHMLab£TOZD O A8,

[00172pr OLAEdauZ ﬁﬁbocﬁiﬂeﬁtﬁ?inetﬁoﬂﬁpi@vﬁc&ld hetéiﬁ déraearing disorders related to
met hotrexate, Arisa , taxol, taxotere, fI uor our acj | ,

abnormad gelbprsiiteration comppasexqrally adrginisterinera formulation.comprising a -

therap%ti%?%% gglg)glnft (g%al.eérfetﬁﬁ S Po%~I q)a{'t‘?c zllrbthe utic indications

relating toutiamadthous, preddébindraini ane discbs&b]nmbmddm nentaub lernbndlments the

doxet a acilitaxel, bl asti ne L-2,. .
therape@%ﬁ%i)ﬁflf‘%fé‘é’&aﬁlé&‘f‘ %&Le ckidias rales i bF b olitamecuti Somu%atlon 1s
an amo‘&ﬁ{ 5@ &15(98%@1&@{1 x| SortaRySMbONARNEY ﬁférﬂr&%ketherapeutlcally effective

bi sphosphonate, arsenic trioxide, vincristine,

amountiofxbe ¢ftiding a(lf[bog it} the harmpace hiica fermulagioncvidl vary depending on, e.g.,
e a2 D R ST B R RO oB e £ (Eet (1),

[00173] In particular embodiments, the disorders related to abnormal cell proliferation
include, but are not limited to, MDS, AML, ALL, CML, leukemia, chronic lymphocytic
leukemia (CLL), lymphoma (including non-Hodgkin’s lymphoma (NHL) and Hodgkin’s
lymphoma), multiple myeloma (MM), sarcoma, melanoma, carcinoma, adenocarcinoma,

chordoma, breast cancer, colorectal cancer, ovarian cancer, lung cancer (e.g., non-small-cell



[00170] As described herein, certain enbodi nents
herein provide oral fornul ations of cytidine anal ogs
waie@bbIsssr nmet hods relating to, e.g., permttiPQI/US2009/002999
di fferent dosing anmpunts amtl/ or dosing periods;
lung caH%e?‘éh&i gl %lefl ﬂrr%édn}f&l) pcgﬁfcﬁﬁigggﬁ&?t Fﬁal Qﬁl?(felr | ﬁ?}creaﬁc cancer,
rmacodynam c or safety profi
bone canedfrl,’rg:isitmmgaﬂchle heathhndatidckcander) ardgprosatmcamatt.ofn particular

nalnten nce th 0 r eat
embodifiea, thiydiSRISEIe g@é?ﬁ@ﬁﬂ%ﬂ&%@ﬁeﬂ %Ffageﬂ 3 lp@ei ' ne?%ﬂar
embodlﬁ{gﬁé’f ﬁie@s&&@r%ﬁﬁa@to lBRbER Sell Bﬁﬁlf&ﬁ@é@ﬁ%mm i nuous

['at1on; providing new I ndications for cytidine
[00174hn dh@gﬁtamaamddadnmmts,\mcthn@;s powisied yboneanfqr Gleatinty dinordgsads

f 00 d
abrorm G4 e BT ERF S B CTInE & S e AR R et sty of V.

SC and P41 HRhisERkdn rﬁéﬂ’bﬂi eF(ﬂtdx@ﬂmpleS Fbﬁlhlcaﬁr elﬁlﬁbdlﬁi@m&em provide
cancer, including hematol ogi cal disorders and solid

administenng an muyal dreatmapt ayigl Af @t:ﬁndlng analem sRehnese fiori example, 5-
azacyn%gzg,%mgms c{;%%{ bgf cthiVaf Clgoﬁ\fée?fnﬁf%ﬁg uglgt’ (frﬁfil'f erﬁﬁnstgr%ﬁ

treatmen €6 RAGEST thd\eytiiiid sHalsy. alﬂaieﬁalnsdmlﬁﬁidaﬂéntaltfeﬁtmdfhttcbeles comprise
stomach. O her enbodi nents herein provide nethods of

multiple d@m&adgnmmmdéo disghiegeingieed theseatoV el makipis ¢ di(f8ntls 2, 3 4. 5,
h
6,7, 8,2), F% Ikl]% oﬁaﬁl{ﬁgﬂ‘fﬂ% '15‘%%11);&5%%1 nﬁ’lﬁ}afoll%%ﬁ;ﬂgstfef%fdlﬂg dosing

I at’e rel ea
holidays Y& gdil N® 3a@ab0§).7, BNn9,cléx L & 12, éBpbyionpreater thanel doddys )i Reeticular

embod e e ron Sy LIRS RS £ LN miisration
for one! ¥, AREY b, BVE e(ﬁtmor-ghﬁitxﬁpcy%@é? RIRWRH DY RS ARYatiéh for

tancer therdapeutic agent dosed orally or by injection.
subseqlﬁe@ﬂ) tydgs. | Foresamalen partioold nmbo@mmltmjs pprvade @l@qatment schedule

compr 5K i i S SRR P Lo JOgE B s ben

cycles. f QUitMlAdds@e HAPEY Ardll dhdbvihtd Mﬁl@lﬁ%b@ﬁbﬂoﬁd@ﬁfhefeﬁm ¥R prov1ded
anmount of a cytidine analog. Particular therapeuti

througliouti thezsp e fiatias el’cqrﬁgamglet iecetginriaodiments (g Skdase s about 75
mg/m’ aﬁ,g é%SCl oﬁ c?j fnegtrs h@ ilrhogg [sta%' Pt &?R% ) an%%ﬁout 120 mg,

Ve aroun he cyt|
about moahdga )Gbout Mmang,rambmmgp@uout B360rmigantom 486 nsgg oagmatur than
i scl osed herejn. In certain enbodi nts §0 o
about 43P arg. Sk qer@ingmRAdimantsyorat doset pipea {ogehiciyg 0%, 100%, or

120966?%&&%5&? anal og in the pharmaceutical fornulation wl|l
vary dependi ng on, e.g., the age, weight, disease
[00175%N dlrmertamninbochmemfs mbthodsibf eedting[dd®1dS} of abnwamal call ar

enbodi nent s, r isorders relatjed to ahnornal .gell
prollferigpgp F?I@pgqu(%a A Iﬂ]&ésterg‘{&a mu nppwp@&gg&yh}iﬁg analog (e.g.,

5- azacﬁ%:n Ak E‘mg% mhl@iﬂ%‘%’ﬂﬂ@ doSey. QH'ﬁértchl[m Qﬁﬁ%ﬂirﬁed@ Wkem a
nphoma (i ncl udi ng non-Hodgki n's | ynphona
formuthNH@) cannbrllsbxggkq: aytidine analog is/are orally administered once per day, twice
per day, three times per day, four times per day, or more than four times per day. For
example, in certain embodiments, the formulation comprising the cytidine analog is
administered using a treatment cycle comprising administration of about 200 mg, about 300
mg, about 400 mg, about 500 mg, about 600 mg, about 700 mg, about 800 mg, about 900 mg,
or about 1,000 mg of the cytidine analog once, twice, three, or four times per day for 7, 8, 9,

10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 days. In



| ynphoma), nultiple nyeloma (M), sarcoma, nel anons,
carci noma, adenocarci noma, chordoma, breast cancer,
w@oeloonswsssal cancer, ovarian cancer, |ung cancepPCT/ESI909/002999
non-snal | -cel | lung cancer &hd snall-cell |ung cancer),
. testi.cul £Na
tHeANG G- 8@slecﬁfmmst ti
certain 616123 d%{aerr]lgsrér tﬁ{;d of Lifeating c%%;ﬁ'{ses Qcﬁﬂgﬂlﬁlzsg ow-dgse ation.

In certadi aﬁb@dlﬁlenanﬂﬁrforrhlﬂa@@l tormpiliing thegddinenhalog hlseadmlmstered using
di sorder related to abnorﬁl cell prol ferat| on i S )

a treatmpansCyq1p CPTIPRG PAINETHASION AL APQut 30Qdng P fHiding paslag twice per
t n :

o o AR B Eh bR AR5y Apri L) o i

admlmiteledtusmg aoiresaundﬁrcyclefcoammsrrtgeddrrﬁeistratpxrmd)ﬁ dbent3Gomg of the

... conprise adm a cytidi ne anal og usi at ..
cytiding Sagbe Piise B 4 oaid S JREEraaoanr S die mdbeen
compnﬁﬁ%]t 13k andRygtib S&hﬁfﬁst&@gnging%ﬁPe%trﬁ&{tQ'yeleQbﬁl\ﬁkﬁﬁl

ni steri ng an initial treatment cyc e of a cytl i ne
admnmaraaioog);f abos308sng 6hthe @xtamnle @naleg tfazabmes gerday for 7 days. In

i st SC or vved b uy
certain GpiRp iy i, S ot FaRPrtie Sl ARG 1oe Y AR using o
treatmeAP 8y @ cothPrigifg héhhigmpodiomabdi.300 rne@bme cytidiak aﬁalog three times
conprise nultiple doses adm nistered to a subject in
per dayrfer d4 dpes dofcensiaremhadiments raethedy proyided herem comprise 5

admml%grn%% a ?0 %ll%ng'l ﬁo?l‘i];%ris?tﬁ’ \Aégid*')r}ed' a?d;ﬁ &Exf%a&%g osrtan@rg ofthe cycles

prov1dé&ﬂlelréiﬁyﬁ1d(tep@tmgbne 3r nidvre 6f th5 cy6les Tor aperidd oI,Oa 211,2,824,5, 6,
greater than 14 days). Particul ar
7,8,9 éﬁbbbllﬁeﬂ%&mﬁt@?@iaﬂ 13mnthe a treat ment schedul e
oy r Bt ©fifis AR 1 I
0017 SRR L YR 03,5y il o
formulaticals pmkrrﬂesd Isdreiatto,ong.f oversahe Equtioneasso@sted F\oth IV or SC

o P SR C P S B i
ability to/ @élﬁ/ella c%@dlh@}i‘@ﬂoéjﬁ)r% er ﬁgﬁﬂ)d’k‘ STitindd b9 rdgdMar basis, thereby

subsequent cycl es.” Suitabl e dosage ranges and anpun
potenuakby liitengntbe huwsmpqufﬁcatefcbfhbtt eytidling anafngo P erelg the dlfﬁcultles of
u ut. t he spe |f|
compi SiTBRR b B R ALEEN, 86 RS SOMEI, oA v

exposubdTROAé yiRiieSanaldpemey edusd ealjetts (éi@QJSlIbJ&ﬁ)s Wwith nahﬁpllé c&fbpemas) to
ng, about 120 ng, about_ 180 ,. about 240 I%
discon@goe frem thiwgimas deeny, & abyans B ngd ko die%%t%'g’g@r ?Sﬁa’ﬁse to Three

ey TRy AR TR, 9380, B omes,

Clin. (RO THI09) (DOEN 0 AR200/dn 008 11.$05)pwhiot s micotpoesred h}greference
di sorders of abpnormal cell| prol ifer at i OF (gsio r S S Rere;
herein gy 1 jireldin AReSBRI g SR ATNORAITBIMLE SR Ro & RTGVIged herein
%) derebm@lteeselor oth
comprl SRy ol B AT Bl 5 b8 Bty st
limitatfons assbamtedn(rlﬁ) S€@1n]W|csmdgletahelogyadmdmﬁteatmal®g ekanpleein certain

rall ni n
embodlomeants %e%gggs prg\tn%ec? Eer%mcc% prlse a%Xnmstermg daily to a subject an oral

formulation provided herein for 7 or more, 8 or more, 9 or more, 10 or more, 11 or more, 12
or more, 13 or more, 14 or more, 15 or more, 16 or more, 17 or more, 18 or more, 19 or more,
20 or more, or 21 or more days.

[00177] Certain embodiments herein provide methods comprising administering oral

formulations of cytidine analogs provided herein comprising delivering the cytidine analog
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endpoints include, but are not limited to, Overall Survival, Endpoints Based on Tumor
Assessments such as (i) Disease-Free Survival (ii) Objective Response Rate, (iii) Time to

Progression and Progression-Free Survival and (iv) Time-to-Treatment Failure. Endpoints
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[00182] In certain embodiments, methods provided herein comprise treating a disorder
provided herein, including a hematologic disorder, by administering an oral dosage form

comprising a cytidine analog to a subject in need thereof. In particular embodiments, oral
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[00186] In certain embodiments, methods provided herein comprise treating CML by
administering an oral dosage form comprising a cytidine analog to a subject in need thereof.
CML is a clonal myeloproliferative disorder of a pluripotent stem cell. CML is characterized

by a specific chromosomal abnormality involving the translocation of chromosomes 9 and
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can be detected in the urine and blood of patients with MM. Consequences of MM include

anemia, the development of destructive bony lesions, and renal insufficiency. See, e.g., Rao,
K.V., American Journal of Health-System Pharmacy, 2007, 64(17):1799-1807.
[00190] In certain embodiments, methods provided herein comprise treating CLL by

administering an oral dosage form comprising a cytidine analog to a subject in need thereof.
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[00193]) Certain embodiments herein provide methods of treating a condition involving

undesirable or uncontrolled cell proliferation by administering an oral formulation
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epigendtig denersitenemedomdrandeanyesily evéntliy thehisyglopment efrmalignant tumors
including, e.g., colorectal cancer or lung cancer. See, e.g., M.V. Brock et al., N. Engl. J.
Med., 2008, 358(11):1118-28; P.M. Das et al., Mol. Cancer, 2006, 5(28); G. Gifford et al.,
Clin. Cancer Res., 2004, 10:4420-26; J.G. Herman et al., N. Engl. J. Med., 2003, 349:2042-
54; AM. Jubb et al., J. Pathology, 2001, 195:111-34. Accordingly, in certain embodiments,
methods herein provide using oral formulations provided herein to prevent or reverse

epigenetic gene silencing, e.g., by reversing abnormal DNA methylation. In specific
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medulloblastoma, soft tissue sarcoma, malignant carcinoid, topical skin lesion, mycosis
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[00200¢ anhmertaﬁeenb@dlmentsl\/appromaﬁ@ kiogarkgrs may bemsed to determine or
predict the effect of the pharmaceutical compositions comprising cytidine analogs on the
disease state and to provide guidance to the dosing schedule. For example, particular
embodiments herein provide a method of determining whether a patient diagnosed with MDS
has an increased probability of obtaining a greater benefit from treatment with a
pharmaceutical composition comprising a cytidine analog by assessing the patient’s nucleic

acid methylation status. In particular embodiments, the cytidine analog is azacitidine. In
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survival following treatment, e.g., using a pharmaceutical composition comprising a cytidine
analog as provided herein. In particular embodiments, the greater probability of obtaining
improved overall survival following treatment is a greater probability as compared to the

average probability of a particular comparison population of patients diagnosed with MDS.
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of particular methylation levels with the potential benefit of treatment with a particular
pharmaceutical composition comprising a cytidine analog. In certain embodiments, the
influence of methylation on overall survival is assessed, e.g., using Cox proportional hazards
models and Kaplan-Meier (KM) methodology.

[00205] In certain embodiments, any gene associated with MDS and/or AML may be

examined for its methylation status in a patient. Particular genes include, but are not limited
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abou da bout 400 ny/ nR/ day, about 450
metho *é?ﬂggmfo@ggﬁ80%45 #Y/ n2/ day. [00200] In certain
enbodijment Sy1eMBAE OBMpRkHe T AR ‘r}fﬁﬁt%rxﬁﬁbn@%r wg&d Additional

- determ ne or pr edl Ct thﬁ errec of the phar maceut 1 cal
conposi t i onkhecape g : rhmdations Dispdosed Herein

o8 e B DS RS s
discloséd Hé’rbﬁle(eg rlﬁiel%l%i d?fdlsﬁlﬁée% Hveivisg ¥hRirMET cell Iﬁahfe%tton) wherein

di agnose MDS has an increased probability of
the methbdwmnmgse@ga@an@termmqral forronlatior disploned hdrein (guch as, for

3] GEF B4 SRS SRoERRHL 8y B R

therapeit Ayéras (sQBh a4, dbiuskaniple, mafahcauhaap@mb@gemrd weldtd@ynergistic
tidine analo is azacitidine. Inparticu

therapee%ﬁ sHeete rPtaglcwéomﬁimlaxSEer%dcnhsrapgutm%ean 1 in the methods
r
d1sclos@@ﬁéﬂeﬁ%r§ S}S\?@g {hg&%eh%u% B %R&fggﬁtil%éu lkftg Pﬁxfn lé& iérrrrlgﬁdlglents the
additiohdleherapduticaigentris sd-atiénistereeiaah aewuntthanis agherapeutically effective
enes genes associ ted th MDS or AM
amoun%pledqamceﬂaéﬁa&@rir@m s the, %lrgteﬁ%ﬂfém? BB &% & Afminigjered in a
separat\é\"a‘ég rfogﬁ%hi e c%n%hﬁ)ﬂ% ﬁbba%@ fbﬁﬂ Wl@l With HQQ G@-admlmstered.
over survival n patients (e.g., higher
In partllcuhak embsdlntemesatmcadmudmah&latapemtm mnt Sp:emdmlmstered in a dosage

nts I ovi dsf r det er.m ni
form (€GBTSR oAt KPR ISSTer Ui a® P LAY f A it s co-
admini§tefedi IRkudhcaled, kiRndysidiMet dhaldoIe @€ aﬂaoltl(ﬂ‘ih@ﬂﬁfd thé addilyBi®l .
[ 00201] For exanple eci fic enbodinents herein
therapeyfie aBerd mast broepsf wiaéeﬁguoaatﬁlprn@ th% éamwlmaéﬁ fumpysiggpsthods of

r [

co- fornerﬁStu)(é 9?%% V%Eil’g?uqrrl&s %ﬁe(ﬁgﬁt\é 1}4 ﬂ&hW&?cl&eﬁhleWand

methods;ll@lbwﬁ\:iﬁlthhaztrt on is used to pr edl ct over all survival in
patients with MDS (e.g., higher ri sk MDS), e.g., upon .
treatment with a pharnaceutical conposition conprising

[002072 C%_'I&b%.o?ﬁioqﬂ @ ngeréh%ep rVidadsiied @ cgl patéht§ zﬁlBh&MOﬂE and web
mb ) evatuation is used for therapeutic
pages) d&feneséeﬂﬁhmaiglhngt thisrspscpﬁcaﬁqmare ll!twd)mand by refarsnce in their
utic decjsion- i ng includes ann| 0
entiretg; (G Hipa U BT S FE A58 3PP B84 repnce herein in
their erftﬁ'&'léier(l) PORUAS COFRY{eP abdttcBby BNSOSKIRACTIMI RE Wakd, 20 Nedsser, L.
he cytidi ne anal ogue. [00202] Certain enbodi nents

Aukerrpatroxﬁ dearaigtMantsoindi (@2 Bt Gagdiard/langoi, M duditoliatV Rt Ward, H.
Kantarjian, and S. Sharma, Leukemia, 2008, 22, 1680-84.




di agnosed wth MDS having an increased probability of

obt ai ning an overall survival benefit fromcytidine
wW@e@bospsss eat nent, using anal ysi s of met hyl at i BET/US2009/002999

| evel s, e.g., in particul ar4genes. In specific

enbodi nents, |ower |evels of nucleic acid nethylation

VIL %gmsat ed wth an increased probabi I|ty of

i mproved overall survival follow ng
aci tg di treatment. In particular enbodi ments, the
%cr ealtsxgdﬁl-mér&'babl ity of obtaining inproved over al |
[00208% ur SuAmbytidihé m\bidnsgwefeeﬁﬁmfmnuned uaing|dixest tableborgpresdia followed

babhi ast a.l greater probability, .at i
by Opth’éajéﬁaléjl lzwea@méafl er E?%B%&(IPTCP?“I‘%IPS @éL % Table3 lists
the excgf @rgg E§edﬁﬁ%§é\pbf tih ¥abl&tfohﬁﬂ§ﬁ01% 41@%’19& %@§c‘?irbes the formula

east 0% greater probability,
composigas bf theﬁﬁl%ttg luemgevelgint&ba“bblel § ggscrabes| thaﬁtmmla?@%mosmon of the
bl r.eat er Fr obability, at |east an 80% greater
tablets 8?‘8%85%%3 geS-at | east a 90% greater probability, at
[00209leap6mﬁﬂath(ﬁla§ a@ mbA P4 Al €PRhoRtBO S -Cbdtihg stdp, WAREH may have

Yo greater probability, at |east a 150%3% eat er

resultecﬁ)rroagamwmct gat ghat certsined afkaby gertatierogsingbdiald wegonlygpsed in the
200% ter obability, at |east a 250%
enterlcép%g}gesrus%ejgboggﬁ%f ???ﬂulg{loq ‘ast a 300% greater

[00210P OBR&¥pt FdrFormulatieadt a oo eekivizh 2pv0odral Il(badtcyf 5-@dacytidine
at least a SOO%greater probability of obtaini

was us¢dhigripymacyisrad) tablstse W ivamintiol Powi(Ag!rhadaeorbey! p@b@thylene
glycol V@dqsgﬁcglgggzgx{ag%&gég t%%ow @rggﬂaeefro('rex?lglaﬁpff?{o éllthl oo sorptlon of 5-
azacytleimoﬂitﬁiﬁh{ E TRGBwgs aadesed i Emmwudrys of obt ai n! ng

npr.oved overall _survival follow n
l00211§;re£@l§?tsm%g@wfw %%ﬁl&rpé%c% le’%f{/g]a

I 0

T

undergb iee @mrpaﬁlns-onatptgmmratané iy onBulatlgl 6djsl wit cpataireMitamin E TPGS.
cl assified, W uI ar nyel odyspl astic subtype,

The progessjisgeperghly dﬁ%’l@? f(ﬂ O%¥fe enbodi ment, the conparison

[0021 ZK’/DSMaﬂhit&n sﬂi@ﬂ&ﬂ%ﬁ&rd&ys@ﬁhh@églFul&@VérBQ)d%cEﬁ@ I mhgiSdéium stearate
In particular enbodi ments, the conparison

and azmpimgwcmndrymaﬁwcr@ﬁnql tpanwre @p@ggteeg@rwﬁ Hyeageiqraerates.

Vltanug %?g %as [Ilggé%ill OarS § *(S%elll L/QJSCW a?lggé(? b. gomon of

the siliéified ﬁil&bﬁiy@aﬂu’&yceﬂny)s&em&@dnk nommnubattdm%)aﬂme Vitamin E TPGS -
certai n enmbodi ments, per net h% ation_status 3/

silicifigemigaecsy siniiag cellylagy ft"H‘é“‘BdY?é aHaredip eaphapd s sgreene
Azacmaﬂ'fe' OhRid EAPES €6 e rrrg?ﬁmlr}%taghne 2 pleCI kzl 3 P (%R aining Slllleied

except for

antitative real-tine at1 on
mlcrocfystﬁwﬁfé Jellulase caatraioh analrbmxﬂpusmdld)rm werhenived hnyd tblemder.

Magnepyya Seistiechel AgRE 1o e SEPIERS GHEUE FeAtdiom] e dhe
resultu{grlﬂa{mﬂé c&ﬁ&x@%dh&o%%@tst@m%%%%ﬁd QapavERbbNAAt ed CpG

tes to I eaving nmethyl ated CpG sites intact.

[0021315e eHyérogypro[pybm%blﬂose was dispeesied intprethanoNakhe hyd,n@g@ro;sfd, gellulose

preparaLtJ%n was used ?ogsplrgy coa:i>

%he tablet cores to prepare seal coated tablets.
[00214] EUDRAGIT and triethyl citrate were dispersed into an isopropanol - acetone
mixed solvent system. EUDRAGIT - triethyl citrate preparation was used to spray coat the

seal coated tablet.



Commercially available kits may be used for such
bisulfite treatment. I n certain enbodi nents, to

wo amoh3esst e net hyl ation PCR, priners are desi gpedusxs09/002999

known in the art, e.g., out’®r primers which anplify
DNA regardl ess of nethylation status, and nested
primers which bind to nethylated or non-nethyl at ed

TABLE@EIUGGQ@Snmtkhlfmzhbmdliﬂgl“@lileﬁ”m ified by the first
Bioinformtics 2002,

18: 142¢0BPONERL cer t ai n entjodi meuBCtion obes |ar Quality Standard
rgned; €. 9., prooes which—brnd3typthe .
Azamtxgﬁxzeul fite-treated DNA regardl ess é‘?frret hyl ati on In-House
Mannite! at us. In certai n enbodi nent BulkiagAphhy! at i on i sUSP
rim‘pr‘fgd_,__e a foll owi ng PCR nrrnllflrnflnn of
Silicifigd M]F@Pltyétailﬂ@a@f‘ébﬂw usi ng Olﬁléﬁllnﬁﬁg?ms I n certa¥h
© T pt- e it al—PER
d- alphaf ocapt etlgl Bo&et@?&’%ésélggﬁe a?gﬁ?éaklgb %neds? dq pcr NF
1000 sticefatd OitansinyTREShy | ati on-specific prinmers| or
non-nethyl ation-specific priners. |In certain
PolyvinsiPebipxiiqlidone (Fospoyidamet ur ve @Slé@g’éﬂ@ﬁ sheld to  NF

the percentage
Magneﬁﬁhﬁtg&rﬁger sanpl e. Met hods

met
f or

ra
I

ures T

g}ét) a?ll ng n’jgl ei c ay%l

Hydroxylptcfpyll akllawsé e. 9., RNA or

Ln _art See, pﬂ,lnlrr‘l

DNA Segtt Fiyth @dapn)
P_\\ Nature Rev.

are knowr

Cancer

EthanopDo3, 3:253-66:  Bel i nsky,

s. ACoatigg Seleertey

Cancer USP

Methacg}“/’léct Agl;c'l d%ﬁol Ji%gl} (;EE%%' 3 Iel ' 0
$100, EutfAdiEDIBOSS q@a@idrai BIO0YH

potential benefit of treat]

TrlethYﬂ)ﬁéTf%ceutl cal conposi tion

Cer g ] ¢ F1]
erformed 10 asses

t hyl ation | evels

nent with a parti|
conpf ia§‘i1<ﬂ§era cyt

IH‘C%I {n:'ﬂlt S;

S the NF
with the

r
i dine NF

Talc anat Uy. Hrcertar m enbodiments nltllealhhl oence of — USP
net hyl ati on on overal |l survi vaIA I's assessed, e.qg.,
Isopropagiblg Cox proportional hazardsoamesslvand Kapl an- Mgser
Ace'fongene associated with MDS and/@Patmﬂ_SQ’rﬁSﬂtbe exani nedY
a t 9 1 rcutar
Remo'vé’d durﬁﬁ%r%b%b’éin‘ééhé’éa é;é es%h}g. t foljf‘ﬁin c@»t‘ahﬁé %@E&) (pi 5.

SOCSI CDH (E-cadherin), TP73, and CTNNAI

(alpha-catenin).
and/ or AML, which woul d be
“nmet-hods di scl osed here,

suitable for use

are known in the art.

Particul ar genes associated with NMDS

in the
1.

Met hods Conpri sing Co- Adm ni stering One or Mre

Addi tional Therapeutic Age

nts with the O al

Forrmul ati ons Di scl osed Herein [00206] Certain
- enbodi ments herein provide nethods of treating

di seases or disorders disclosed herein {e.qg.,

or disorders involving abn

ormal cell prolif

di seases
eration),

wherei n the nmethods conprise co-admninistering an oral

fornul ati on di scl osed here

in (such as, for



exanpl e,
with one
W@2009/18988%

a synergistic therapeutic é6fect.
co-adm ni stered therapeutic agents usef ul

an oral
or
xampl e,

formul ati on conprising 5-azacytidi ne)

nmore additi onal

t herapeutic agents (such

a cancer therapeutic agent) POI/YSm02002999

Parti cul ar

n the

nmet hods di scl osed herein are disclosed throughout the

TABLE [ CFdrintélai @dmpdditipn bf AentitidireDalsle k@ Weighd) he
ik . ; Feig

amount that is a ther apeuagtty Ber Umitekables émghpunt . | n
parti cul af FJFRRCT e Grmu- L [1€ FORHLT | PNRSrmiIeT aP6HMu-C| Formu-
codgent i s CouRH1N Hfh9d | Natio BPA! Ahfonlas AUFHIPAIT  lation #6
fnrp@mqthe CYlkshyne amﬁéri%g_ 0Q@aR8ialeO] MENEAD. WhESBrid-t | ihmediate
co-adm ni st &Rk | Ncdd | CUlRRlca®TDOdicHRES S{ {cBRed Release
addi ti onal (pHhet BPEMH <709 vilamiCR 1 G Blo | &EES 5ISH | &/0 vitamin
dosage form{e g.} a single unit dpsage form together g
Azacitidthd 1 Uhe FyUig nelang @9 W TiEo§hi T T pS €O 60.0 60.0
adm nistered. |ln such casps the cytidine anal ag
MannitqldURP  azpci 13- Yi ne) R the &R0 ti pnal29her apdti c 135.6
Silicifiedgemt nay bey -1 pr '.@te tQgRriTer 15y § e [Saggd0sagag g
MicrocrvQLifhd!si ng methods of "co-fornmulati ng active
Cellulof2REMRCEUL i cal ingredients, including nethods
Crospo?‘l&c?h‘e' REEU[ g m and et 'nau'b KgowT T gtgTeart—g 0020719
ncotr poration By Refeéerence | disclosures (e.g.
Magnespant Btetrste, publliécat | ond,8 angd vvefb4pag(=s) Srdef ef encetd 54
NF  throughout this specificajion are iincorporated by
Vitamir BTBGEEE | n2t0hei r e r ef i es60I n addi6t(] on, t ) 0
'U UI O0S T € LTy
Core THIRTNIS] DB [ DRS £ | ondtir s be. PP bog¥ 8scp 3909
Hydroxpsrspyer abst s by B4.0S. Skl kKe®, M Ri2.0ard, 2.0 12.0
CellulogdaNBer, L| Aukernmpn, G Garcia-Manero; and|{(2) G
Ethanol®ar ci a- Mepers/A M | L. Stoltz M R [Ward, H] - -
Kant ari 1 o and < l artlkany 4 2009 29
Seal-CopfesiTablet\q | N@(ANPLEQ,XI "”Exa VAT 0{}3{9 73120 312.0
Total 5 A7nr\\/f| -Hre—t-ablets—\wer et ar\inrarl ﬂ'JSI Ag direg¢t
Eudragif §J0%; conﬁr7e_s§'Pon Bré$Bued g\)j/ opt | onal”® seal N/A N/A
Eudragit LT100-69at | ngnand/ pr wp{ er| ¢ IN/Am coaf.g ngs5.04s #escribedv/a
] ble 3 |ists th pi $—used-i-h_each of
Eudragit kd09 apl e} ¥l ht | Y. Tabli§A4 descMNbes [#hb-Pbenul VA
Tnethylc@i[mt@S”' DTy PL g ENE [LRDLOT 5 UN/AT Wl THLS.0 |28 €6 N/A
describhes/the forlmila conposition of the tablets using
Tale  per cent aged.0§ H62p9] NFor nlil atV/6n 1| wad/Aaniif al4r eg N/A
IsopropMidi FIOUT Te seal - coating sTefyjAWhi ¢h TRy have Tesultedy/a
In-an enteric coaf that contained a "leakyl enterig
Acetongpat i ng. [Tal c-was| only used iNWAt he|enteri c|coating N/A
Total THEGRERE' 0" 186.5" O] T30 O 1312.0 3354 | 34164 | 3120
Weight

* Assuming 100% purity. _
®Removed during processing.
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hydrol yti c degradati on of azacitidine. Azacitidine
tablets were fil mcoated using aqueousbased sol vents
wowdbosussaf f ecti ng | evel s of degradati on. As PCT/US2009/002999
denonstrated in Table 6, si7gnificant |evels of ‘
aci tg di egradati on products were not observed
%fz't er %‘%ﬁ"&%‘ug filmcoating. TABLE 6. Effect of Aqueous
[00215F| I Smuﬂrmatwan@paforﬁabacto evaluae tieffechof aglebectibal poaNM‘g onNo
than C. Exanple 3 [00216] As descrj bed |
éJlfl qéleous-

hydrobilc qeﬂ@dPBqu efm@@ltgim@ fAFaRIHIARS tghlets Wers
based sZw%HQ v%(}ﬁ%ﬁ‘@ﬁ%ﬁgﬂgq?%q%?fiﬁaﬁwﬁ P Q'dfehl%ﬁgﬁé%éﬂ in :"’Eﬁlg

prepare studies as descr
significaheledavphasitbithaodegradaBbi produbtsrwart adt alrssrvefl after aqueous film
Azacitidine used in clinical studiesD. Exanple 4
coating n5217] In a multiple dose escal ation study (MD
study; CLO0O5), patients with MDS or AML were sel ected
(Selection criteria: ECOG PS 0-2, adequate organ
ABLE@ndEﬁfem of AglelemleBFuma(Ees)tmngApaclhdmes ver e dosed vvl th

DR}

Test 305 doeign. Duri g QJHoBte Care THE] ol s wor 6o RRSEADIE

Assay %}Qﬁ%l@lﬁwl y W ”1 azacA{ddiong at /5 o/ N X Av&awse

ring subsequent| cycles (dosing on Day 1-7 for each

Related:SfldtSGa)lceSt(l'i/eApm)l gnts vere dosed oraI I y Wit h

NFoRB EU DL PITy |yl o5 1 4t 2 on Day|1 and 7. SHd.

Guan?Honﬁﬁu@éd es 4, |5, and 7, gon Day 7. PD data wergy
| ected duringleach cycle. and hemmt | ogi cal

UHSpc@ﬁpﬁbnses and/ or |i nproveneMNDr at es wer ¢ assessedNDor

\ﬂl ~al

oh Aavunl A + A~ At Ay e N b
eacn—treatnent—eyere—to—eaetermrne oot DYt \..culy agggl e

Totalysse (BAD). To date, seven %cbhorts of patients (

Mmstuﬁ:”@d)rﬁ@ﬁt LERMRY 1) [have beqyvgiugli ed and|none of the
pat |ents have” shown dose |imited toxicity (DILT). The

ND = Not detectbd sMdeiNp oronethat | on used for each cohort are
listed in Table 8. TABLE 8. Oral Azacitidi ne Doses and
Formul ati ons * Cycle 2 ongoi ng[ 00218] PK profiles for
&cl e Example Bowi ng 75 ng/ n2 SC dose of azaciti di ne,
(00216 SAPRESEREFIh b RurbblO” focol KORETRE Ut ABIofis RRKATTR A Table 7
al'culate rom azacitidi ne &S CcOncent ratton
and elsé\ohére\iml thg poésedogesifRhtiony wayé p&pafed apd esahinadinidal ?taﬁiee as
9. PK ﬁg{,_ameters fromCycle 1, follow ng SC

descrlbad) gbgle xam\_;;lcﬁd)e

"TABLE 7. Formulations of Azacitidine used in clinical studies

Formulation | Azacitidine in Description
Number Formulation

#1 20 mg “Leaky” enteric-coated tablet
#2 20 mg Enteric-coated tablet, core sealed
#3 60 mg Seal-coated, immediate release tablet with vitamin E
#4 60 mg Enteric film-coated tablet, target dissolution at pH > 5.5
#5 60 mg Enteric film-coated tablet, target dissolution at pH > 6.0
#6 60 mg Seal-coated, immediate release tablet without vitamin E




AUC(O-t) AUC(OGinf) Crax Tmax Lanbda z t1/2 d oral
Vdoral (ng*hr/m ) (ng*hr/nmL) Jng/nL) (hr) (1/hr) (hr)
W@ kgobnyosgd) Mean (n=18) 1135 1170 741 0.49 0 5BCWUSB09/002999
143 318 S D 514 533 293 0.29 0.29 0.80 53 223 n ,
ni 508 2'-'138 224 0.23 0.22 0.61 4 5 90 Dayl Medi an
91 1 74—0.50 0.56 1.24 156 265 Maxi mum 2821 2950
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were dosed ro?élﬁyewitl'i‘ a2dctldifosedddbifed in EMbIe 8. IPK data were collected during
dose-p IB@XHI onal increase in exposure of azacitidine.

Cycles [longoqn hyhd (i and umingCrclest.dyandd, on Bay 72 PDx dasmivere

e L

assesseﬂefbl* &ith Srehmiunt cpdlond dél’el(xﬁiﬂé Bldlagicdlly #8ve dosd (B:MS)E "Pé\ Qate,
are presented in Figure 4 and Figure_ 5.

seven cgggqt@@f Paiightsdp sglzyem/cehor@drw tpeen %teqmgf and n@medowhp @ldtlents have

s AR ARSI 1S AP RUONELE B e oo v

listed imTable¢8.di ne (Formul ation #1). The patient received
oral doses of 120 ng x 7d azacitidine as in
Forrmul ation # 1 during Cycles 2-6, followed by oral
f uring Cycles 7-12.
TABLE%???PQ %z;at% ?gﬁ?e ﬁoZ% %ﬁﬁghgmaﬁ%nﬁ P SC dose of
Colewreiit i diGval, t He AS@bjeetiDesogrshit000 |ng* ASHbIECts # Subjects
Ddsadel QWForquubatid®0 (Pgticnt Ho. flwéerofﬁgea@écifri:aﬁdﬁ%\{alltahb Awgth DLT
val ug was 330 ng*hr/m.. approxi matelly 3396 BETt he
ColrpbguFemulasien vied @00t hd1,9€ MbBSe (qral 373 0
12BimgaVai #28B0 migt y| 02002 — M, 66, MDS RAEB-2
tablets) | 04001 — M, 56, MDS RAEB-1
Cohort 2 | Formulation 02003 -M, 73, AML 4/3 0
120 mg #1 (20 mg 02004 - M, 61, MDS
tablets) 04002 - M, 73, MDS RAEB-1
02005 — M, 66, MDS RAEB-1

Cohort 3 | Formulation 04004 — F, 70, AML 3/3 -0
180 mg #1 (20 mg 02006 - M, 61, AML

tablets) 03001 - F, 70, MDS RAEB-2
Cohort 4 | Formulation 02007 — M, 76, CMML 3/3 0

240 mg #3 (60 mg 02008 — M, 80, MDS RAEB-1

tablets) 02009 — M, 83, MDS RAEB-2 |

.Cohort 5 | Formulation 04005 - M, 68, MDS RCMD 3/3 0
300 mg #3 (60 mg 02011 - M, 92, MDS RAEB-1

tablets) 02012 - M, 62, MDS RCMD

Cohort 6 | Formulation | 02013 —F, 66, MDS RAEB-1 3/3 0
360 mg #3 (60 mg 03002 — M, 65, MDS RAEB-1

tablets) 01001 —F, 63, MDS RCMD
Cohort 5 | Formulation 01002 — M, 70, MDS RARS . 2/0* 0
480 mg #3 (60 mg 01003 — F, 75, MDS RCMD

tablets) '

* Cycle 2 ongoing



= 30% . [00222] The PD response data from pati ent
02004 is presented in Figure 6. Platelets (K/ulL), Hgb

WO Uodi13988ANC ( K/ uL), and Rel ati ve BM Bl ast (%) P&r/&S2009/002999
plotted vs. sanpling dates@¢er the course of the
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followigg S&:‘ﬁé@ﬁ“r@ raéfalnﬂr‘iﬂfwft}ﬁ H{wm), and BM Bl ast
(2% values at baseline and Day 1 were above normal or
close to normal. This patient had no transfusion (RBC
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CV% 1 002241 Eor #tionfd 0200® 4 i 37 0

Meanfp=18hr ombocyt'&Beni 42%8nd 8t r ofehi a d8%el opédl durfhg 398
SD the first cylfe of#6dreat@@nt Wi'Th s@Btut anddbus 43 376
Minimamaci ti di ne Shen di8den #5475 B@Gbm f 6167 days. Thi 98
Medig@nset of ‘t haomyt opemli as mecur ngel between days 144géand 262
Maximkmat time popfats omsi stigt Witloh t hesexi suismg safety 1383
cyy, Profile of agaci ti g ne wien adgy ni stegred 7 my/ g for 4o
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adm nistration of oral azacitidine starting with cycle

Day7

100219h; oblgea Py oAl dalbering S5 el aBb Ve e S dewprsompared
and prelsgﬁ&gél it Flgpxlaels‘?’gﬁh ‘fi‘nc?yag@% b d&setdjd. nbles@PREASRIREpdrligkal

certaln osage forns provided herein permt the
increasd @ exposyreaff aazatdinedi ne at | ower doses over a nore

d. Lad of ti hat ' | d
oo TR Hahe B 53, s S5 B e RS oo
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or certain patients in the MID study is_presented
(Formubasiamt3, nral dbsee2400me)iwe pdescatedanbiswe drad Figwes. al i a,

at Lent i nprov t follow adm ni st.rat.i
ooz 55y BB B of Shb8 BERAERALTHEROREY MpACC) vas
treated With £5CB6R of abAdtidife, MIBVEL u?zl Yhiiti ASEEISERENG | 10 hiGracitidine
Criteria [00226] Inmediate rel ease oral_fornul ations

(Formugigm19i e panentreesived arelinses plak2gme x 7d azacitidine as in
Formulation #1 during Cycles 2-6, followed by oral doses of 180 mg x 7d azacitidine during

Cycles 7-12. In this patient, following a 75 mg/m’ SC dose of azacitidine, the AUC value
was 1000 ng*hr/mL. Fo.lliowing a 180 mg oral dose of azacitidine, the AUC value was 330
ng*hr/mL, approximately 33% of the exposure observed for the SC dose (oral bioavailability
=30%).

[00222] The PD response data from patient 02004 is presented in Figure 6. Platelets
(K/uL), Hgb (g/dL), ANC (K/uL), and ARelative BM Blast (%) are plétted vs. sampling dates



bi oavailability in patients. CObservations thus far
suggest positive clinical activity in patients treated
wowrtok/igmsss azacitidine formul ations. No saf et yPCEEBES9/002999
have thus far been observediwi th the doses and
\Yi
over thEERRRLLEhe RS e gt TR Ep RSO E ¥ response
(CR). Rapid Aza Cinical Evaluation (RACE) study (CLO08),
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adm {Dpi ion o adm ni stration
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given a§§5 Phed/Rh8Yorl7 dayRN e he %ﬁsét%%é&hopeﬁ@%c&ﬁ’ieﬂ@lveen days 14 and 21
adm ni strati ol was reached between 2.5 hr and 3.0 "hr

at time Aofritheensistent mathgthe oxlstmg)sgweprc@ﬂl@@azawﬁt)dlmwhnmadmlmstered 75

ved f owi ng 180 and, 120 doses.. .

me/m e E0995 @ 3R PUFeduart GO by B0 BBTRBL b igine starting

with cy@le/2elid[ iR 2291t ilRgfade t3Sorf40gytbrtmiaglyat &tRNpréiceling iatR&Win platelets
PK profile for one subject who received Formnul ation 6

above the baseline leyels -Tdoadata supansi age thedoaglysion shatsegaipjord slpsage

forms p(rb%ﬁgzlﬂ ; é\egm%etﬂé ﬁéﬁ% glaf Ei%@[cﬁndﬁ atrlnélxg%ﬂjc? Ie% gé;eé %g )

prolonged/pefiofl b2 €intey and-thhi’ Sétaftlesal dpsage dorifs4fdoided hdibjn alfer ee safety
g nlstratloln of 180 nmg = 231; Oral admnistration of
profile ggthe fytiding@yalogng oral administrati on of 1200 ng = 543

[OOZZSLdaXssJeZQmé}R%f G ESRYia ¥ ﬁ)c&n—é% tefifs iR MTD sc}uciy 15 pﬁ?sented

dmnistration was reac 0.5 hr an
below iA Tabledf. The data demonstrate, infer alia, patient improvement following

administration of azacitidine formulated for release substantially in the stomach.



i ncrease of exposure (AUC O) was observed foll ow ng
180, 360, and 1200 ng oral doses, although the

WO ppa3eses was not proportional with dose. Fol | OU/D8200N@2999
1200 ng oral doses, AUC vva§2approxi mat el y 30% of AUC

Iﬂﬁ% ia200 and about 1, 700,
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adm ni st Katli epclefl, Dasdd ANGE, 12 khali shiswiat. Pavel o BdE
azaci { i dblasts {2roprualacs atdzasqzihmabdecjnmpeﬂlom toperoeht
expos JBeCRq:;eg IW@DRo0s (I3¥45t98n enteri c- coat ed
azacitl, Mlﬁpﬁ&sgw (;EK bQnfe IWa} AMIUBRRFAEIDHRESS lmDSI)e
Tt pie UU I | o) EXAa

02007 y é T cﬁ] %?l%e?t ﬂe?'lwt‘}’-%éd 4&&3@%& 2“02) mp

002
Pl g ol lgE}R a%réb? mveﬁeﬁé AN i %&Or’aﬁgys 43-188
dosage me,phedays (& _2-9? )
di ff el en{mcf bﬁ%uli’ ¢ T osKduls BME rﬁé’éfloﬁ’éﬁl at BL— 1 aiagnosis is
resul i ngMMIprofiles, AUC val ues. Cmax val ues,
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descr| wﬁ ?1 6 a
3. 1062 @g 6(“&239“(; GAME RS Ay 9?&
6) [ o%‘zss A grbpeeal af BL62 & s
| i neat (Ddﬂgn@ﬁ\lﬁhi] nistration of azacitidine
via SC (75 ng/mZ n= 18) and oral adm nistration. For

oryul at.ion #3, a tptal, of 360 .azaci t.i was
00226} iy fiteleaie ol RrRuteiony S BEp RERGE T ERiraieg
bloavaﬂ’szlﬁtg(}n Wl@ﬁﬁCObSdﬂVitﬁ)nms%ﬂ{dggeﬁ@ﬁhﬁwé tBhiesl dctiwEd)n patients
ormul ati on #6, a total azaci tidi ne was
treated ayith oyl azaeitiding ferraulapipns ) No vafetyppoies hpye this far bgen observed with
racteristics of Formulations #3
the dose%ﬁ%ﬂ%@%ésﬁ%&@%ﬁ%ﬁ%o Formul ati on #4, which was
enteric coat ed Figure 11 provides the sane data,
plotted on a sem -log scale. [00234] Patients were
dosed with azacitidine SC (75 ng/n2) and orally with-
r mul 3, . #4, or #6 ("F3"; "F4"; and "F6";
ggscrl%d@%?‘gv\here herein) with a total of 180 ngy,
[00227P 40 Anpral3Gecitigine 8B0icaigstudy Gefered 608 thg Rap'@bAmCli@i@@l Evaluation

A T A
7. Sevé@l bl‘%Y‘fd?ﬁm‘PJtﬁJns AR Sjadidied inQRis shedydes es opdohet @patients was

particul ar val ues were neasured and conpar ed,
enrolled in the study, i.e., three patients were 1n1t1ally tested per formulation, and the cohorts

could increase in size up to ten patients. Cohorts were enrolled in parallel. PK data was

collected periodically, as indicated in Table 11.



i ncl udi ng AUC val ues, Cmax val ues, relative oral
bi oavail ability val ues, and exposure values (oral)
weowpassest o SC. [ 00235] Figure 12 displays AU T/EHE206%002999
: (ng*hr/nm.; nmean SD) foll o®ng azacitidine
is ;

TaBL AT, RAGF SR 5 Sy bR T EAYEL Y, 15378 19, and
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hr (range s T mgaf? $T Hosd §PBIbhakin@liih Godedoftli, 200 RYS

Treatmefft'Ph :ﬁg ‘Lt Iléy I7)JdVdI Fabr Ly \"/Q redlrll

\M + K Eor nul
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Days 1v7ar i ous @25@5@.@0@ tefdoAghicy e oppreximately d 98 ecpesie selative
| ess t hiie ther 75emgan” $6 degOumty amasimundidase ofHe200ungt i on
* Ijg) al
Dose%?gg@gﬁre‘erd | ?@ ag?dnée%ge%ﬁgﬁﬁ%%% 5%?3865 | evel s | ess
than or equal to 360 rrg azacitidine, Fornulation #3
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Formuld@828€i 4 eMféric ﬁﬁﬁ-%oét@@ﬂab%rts fAYakadeQn JpPerPstrointestinal re%lon) is
azaciti di ne, Fornmul ati on iaé/m’redl ate rel ease withou

depictediin Hrgure &) W@MS éorrfeHﬁf (©et) éng* mdpaverpiad fatlpwsaiQ adrpinistration
0/ I , IS0l -
of 75 meg?(\ ngg ur'e %&) 208 8g)ag)e @%ﬁg}]mleé% @ﬁ%%)dnﬁ'gllsﬁ%t\?ﬁ% n(gfyfgo me =

234; Oﬁl a&lmﬂﬁﬁtdﬂl@n\MfBBO Etgr WQ&Mn@@ra#@dmi‘M&traﬁﬁﬁl off6200Ring = 66.5 (day
i ous azacitidine dosage | evels. At dosage | evels

17) and 255(daR 4. ofmax eyl Orﬁld‘d%elsﬁﬁtl‘alz‘é(ﬁ tqaebqﬁiéaetwﬁ%ﬁ &f peh3.0 hr.
A ines kL S LSRR ASICO ) SR SEREE oot gggﬁrﬁ,@o‘% 1200

oral dosesa®elatvierves] breavailattityarangdl l(etwmmjﬁ).atte 6r78b.ease vvi t h

oozas}, AR RS BTSRRI, PR O AR o ecived

omulaﬁ@&w di :{éﬁl C(E’:@éd%lﬁédl% ra@as{el tavledlvamfou& olteAREE s dBFieted in
A tamin E) had a. mean exposure.ranging from20%to

Figure Sl%ahms f@nﬁﬁ@(@-@)t(ogﬂntmh) wereastfedowsr HGladmimistratibn af i mg/m’

(120 mf 210G DGR oD ) 0B iR b e E s Ora
admlmﬁﬁh‘?n@ﬁ%f 360y = 280,36[ (Di&) administration of 1200 mg = 543 (day 17) and 467

(day 19). Tmax for oral administration was reached between 0.5 hr and 1.0 hr. A linear

increase of exposure (AUC 0-o0) was observed following 180, 360, and 1200 mg oral doses,
although the increase was not proportional with dose. Following the 1200 mg oral doses,
AUC was approximately 30% of AUC following SC dosing (i.e., about 500 and about 1,700,

respectively).



[ 00238] Conparisons of Formul ation Nos. 3 and 6
[00239] Figure 16 displays a linear scale profiles of
w@2@ei1s9s88 ne pl asma concentration (ng/m) ver sBGT/UB2089/002999
(hr) for Formul ation #3 an@4#6 at a dosage | evel of
[ W il

100230808 £t i st el 2 RiaPi e AL R0 BB o
admlnxétrarbn(dfﬁmrﬁeataté:wléﬁsé fdriulatibds aotlpifing hzavitidis@gAs kemphred to SC

of ng (n=6). [00240] Fi ure 18 ‘g éJ ays a plot of
admlmﬁtf?&!%Qf@é‘l““‘(‘dlpﬁdh? A i ase e idine omée@mwrywded a

S b,

superiq L P PR 4P SO} {hF RNl aceiidine formulations.
Data suppaity single drinmdéiplerdagy elesingof erpllatdctidind.or F3 and' F6

e also indicated on the plot.. Using those equations,
or a%!é&ﬁéd dose, the expected AUC( O i nf)

[00231f ngBQJe/drUn)danrﬁmCéin%éll uBids ifRIGHE ﬁiff’e@eﬁf%&é@ﬁdlﬂé ?orrnulatlons
provided in Table 12. TABLE 12. Imgecte

and dosage @moanEdplbterﬁQ ipmefased eompeding w@c(maiatmns) w1t respect to,

.n Az i e .Dos For a
e.g. thiipFhstifingiel, PR ics s UR 5arkas TPt R o™ HiSavsitabity
values,28d eﬂﬂé’su?@@al@% G2 Bfokafihtiods ihdBelitn khd’@@ipah@@lﬁsﬁﬁsluﬂél
= 0.2706 x + 198.19 F3 Ilnear gre33|on

Formuleam 63" Formuizipe # (iF8DearshFqrowialion 46 (36 o Fgse orl

[ r relative
formulotf ¥ des b RTINS n i P ERRBIR AR, | T D
[00232]108_@_@31)150& off IFoihiilgtickoBlios.03, W, ad &or nul at ion #3 or #6,

azacjtidine oral dgsage annunts |n ing 180 )
[00233h 40F igyre gbgprﬂbaress% 1legfglguﬁ_:ga 1@@9@ s ﬁ@w;@ adg@glsfratlon of
- s

azac1t1c£]{?ee g]t]acegr?é) %g&x@zsg 3% m@éo%%loa[ﬁ%mnﬁﬁgncﬁg orThm efaéﬁlﬁ\%g a total of
360 mgazatitidireawvas draly bdmmlitcned Em@ufcatﬂounuliaﬁon #Aagretbtdlod 369 9mg

e A L e Dol A e
was ordly #nSiRlst¥&d B1=G9MPRE bRA 'ilh&fra@é %ﬁhfeﬂﬁtdl%ldé@é ERitict&risdics of

exposure as conpar ed ' _ . .
Formulations #3 and #6, as compared to Formulation #4, which was enteric coated. Figure

11 provides the same data, plotted on a semi-log scale.

[00234] Patients were dosed with azacitidine SC (75 mg/mz) and orally with Formulations
#3, #4, or #6 (“F3”; “F4”; and “F6”; described elsewhere herein) with a total of 180 mg, 240
mg, 300 mg, 360 mg, 540 mg, 600 mg, 720 mg, 900 mg, 1080 mg, or 1200 mg azacitidine
administered per patient. Results showed that azacitidine is absorbed following oral
administration. As described below, particular values were measured and compared,
including AUC values, Cmax values, relative oral bioavailability values, and exposure values
(oral) compared to SC.

[00235] Figure 12 displays AUC values (ng*hr/mL; mean = SD) following azacitidine
administration. Figure 13 displays Cmax values (ng/mL; mean + SD) following azacitidine
administration. For Formulation #4 (enteric coated), over the dose range of 180 mg to 1200
mg, an increase in dose did not translate into an increase in exposure, and absorption was
poor. For Formulation #3 (immediate release tablets with.vitamin E), over the dose range of

180 mg-to 1200 mg, an increase in dose translated into an increase in exposure. For



to SC azacitidine dosing (nean SD) versus azacitidine
dose (ng), followng oral adm nistration of Formation

WE3000n398688 Azaciti dine oral dosage anounts i ncPCMEs200812999
mg, 240 ng, 300 ny, 360 n985480 mg, 600 ng, 720 ng,
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to 120004ng, ﬁﬁmc&&se’:mlm)aé ﬁdnstléle&‘iﬁto\aﬁﬁﬁ:rsasﬁmh axpostie. Baaxpfoe imimediate-
[00243]. DNA matgél atign was erﬁol oyed as_a biomarker to
releaserF@mltl iopgidhankée were pailasnfer Korgiglatign 3 wedizg dingaxgyvasl -1 hr
r s
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IS assessed_usi
17 dlsp%'s linear scale profiles op gzacmdme plasma concentration (ng/ml) versus time (hr)

for Formulation #3 and #6 at a dosage level of 360 mg (n=6).

[00240] Figure 18 displays a plot of individual (“ind”) and mean azacitidine AUC(0-inf)
(ng*hr/ml) versus azacitidine dose (mg) for Formulation #3 and #6, with linear regression
analysis. Linear regression equations for F3 and F6 are also indicated on the plot. Using
those equations, for-a selected dose, the expected AUC(0-inf) (ng*hr/ml) were calculated.

Calculated values are provided in Table 12.
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G. Example 7
[00243] DNA methylation was employed as a biomarker to monitor responses in patients

treated with azacitidine in the clinical studies described herein. Analysis was performed with
an Infinium Assay (commercially available from: [llumina, Inc:, San Diego, California). The
Infinium Assay combined with BeadChips allows large-scale interrogation of variations in
the human genome. For example, the Infinium HumanMethylation27 BeadChip enables

interrogation of 27,578 CpG loci, covering over 14,000 genes. The DNA Methylation Assay
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[00247] OS improvement is assessed with cytidine analog (e.g., azacitidine) treatment in
patients with methylation at any of these 5 genes, and HR of death for methylation is
determined. The frequency of methylation of particular genes allows for examination of the
influence of methylation level on OS and treatment effect. For example, for particular genes,

lower levels of methylation may be associated with the longest OS and the greatest OS
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additional therapeutic agents, examples of which are disclosed herein. The additional
therapeutic agent(s) may be administered in the same oral formulation as the cytidine analog,
or may be co-administered (e.g., via PO, SC or IV administration) in combination with an

oral formulation comprising the cytidine analog. The appropriate afnount and dosing |
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time periods are disclosed herein. Cycles may be repeated as desired, e.g., over a period of
one or more months, as disclosed herein.. After a certain number of cycles, the dosage may

be increased to increase the beneficial effect, provided such an increase will not cause
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[00256] An association between gene methylation and ovarian cancer is known in the art.
See, e.g., G. Gifford et al., Clin. Cancer Res., 2004, 10:4420-26. Accordingly, in certain
clinical studies provided herein, patients are screened prior to enrollment and/or monitored
during the trial for DNA or RNA methylation levels, which indicate a potential response to .
treatment with an oral formulation comprising a cytidine analog (e.g., 5-azacytidine). In
certain clinical studies, patients with high levels of DNA methylation (e.g., CpG island

methylation) and/or an increased potential for transcriptional silencing of tumor-suppressor
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comprising a cytidine analog, such as 5-azacytidine, to treat patients having a pancreatic
cancer (including, e.g., the ability to stop or reverse the growth of cancer cells in patients
having pancreatic cancer). In certain clinical studies, patients are screened prior to

enrollment for a particular type of pancreatic cancer prior to administration of the oral
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indicate a potential response to treatment with an oral formulation comprising a cytidine
analog (e.g., 5-azacytidine). In certain clinical studies, patients with high levels of DNA
methylation (e.g., CpG island methylation) and/or an increased potential for transcriptional
silencing of tumor-suppressor genes may be administered a cytidine analog (e.g., 5-

azacytidine) known or believed to prevent or reverse hypermethylation (e.g., by reducing the
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[00262] Clinical studies are conducted to assess the ability of an oral formulation.

comprising a cytidine analog, such as 5-azacytidine, to treat patients having a colorectal
cancer (including, e.g., the ability to stop or reverse the growth of cancer cells in patients
having a colorectal cancer). In certain clinical studies, patients are screened prior to
enrollment for a particular type of colorectal cancer prior to administration of the oral

formulation. Histologic types of colon cancers are known in the art and include, e.g., -
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addltlowgghera aggg?@, n?qss ZP(%‘% ﬁ’l arg éixsglosgd Ihlereln g'l"he additional

therapeutic agent(s) may be administered in the same oral formulation as the cytidine analog,
or may be co-administered (e.g., via PO, SC or IV administration) in combination with an
oral formulation comprising a cytidine analog. The appropriate amount and dosing schedule
for an additional therapeutic agent is determined for a particular patient using methods known

in the art.



S.B. Baylin, Nature Rev. Gen., 2002, 3:415-28.
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’he st omac oW n adm I stration
about 420me about2480The, abonpd4] migpaboat 660 mggraligut\ﬁb() an’lg |abOIarV 20 mg,

' di I
avous a5 o e 20t oB SR TRSE e O hter
about IQ)QU RRSHf thOByQdiné bﬁdlgg ?le gv‘@la‘iﬁby‘tﬁuﬁ) b Rir a specifib& time period,

nposition  of claim is a capsule.

eg., about 1 week, about 1.5 weeks, about 2 weeks about 2.5 weeks, about 3 weeks, about
3.5 weeks, about 1 month, about 1.5 months, about 2 months, or a longer time period. Other
potential starting doses and time periods are disclosed herein. After a certain number of
cycles, the dosage may be increased to increase the beneficial effect, provided such an
increase will not cause undesirable toxicity effects. Patients may be treated for a minimum

number of cycles, as disclosed herein. Complete or partial response may require additional

treatment cycles. Treatment may be continued as long as the patient continues to benefit.



6. The conposition of claim1, which further conprises
an excipient selected frommannitol, mcrocrystalline
w@eiobubwsse, crospovi done, and magnesi um st ear aP€&r/USF2009/002999

The conposition of claim19which further conprises a
per meati on enhancer. 8. The conposition of claim?7,
wherei n the perneati on enhancer is d-al phat ocopheryl

[00266p0! Yeé pickemndisglosard hat®een describetineconfectibhevidoogtsn tmbodiments
of claim8, wherein the d-al ha-to?oph ryl .

and exypplosthepicaste Uglest ohervpspindiratsdn e 41@63 ibsaten shpuldgot be
figr-my at | 1ﬂgﬁﬁ% 0 ' lative to the

undulytlgl{ila %Pgﬂ%‘% the %dcg)rr&rru gﬁ?%ﬁi}ﬁpl]%se The conposition
of claiml1, which is essentially free of a cytidine
deam nase inhibitor. 11. The conposition of claim1,
which is essentially free of tetrahydrouridine. 12.
The conposition of claim1, which further conprises an
addi ti onal therapeutic agent.13. The conposition of
claim 1, wherein the anpbunt of 5-azacytidine is at
| east about 40 ng. 14. The conposition of claiml,
wherei n the anount of 5-azacytidine is at |east about
400 ng. 15. The conposition of claim1l1, wherein the
amount of 5-azacytidine is at |east about 1000 ng. 16.
The conposition of claim1, which achieves an
area-under-the-curve value of at |east about 200
ng-hr/nmL follow ng oral administration to a subject.
17. The conposition of claim1, which achieves an
ar ea- under -t he-curve val ue of at |east about 400
ng-hr/nmL followi ng oral adm nistration to a subject.
18. The conmposition of claim1, which achieves a
maxi mum pl asma concentration of at |east about 100
ng/ mL follow ng oral adm nistration to a subject. 19.
The conposition of claim1, which achieves a nmaxi num
pl asma concentration of at |east about 200 ng/niL
following oral adm nistration to a subject. 20. The
conposition of claim1, which achieves a tine to
maxi mum pl asma concentration of |ess than about 180
m nutes follow ng oral adm nistration to a subject.



21. The conposition of claim11, which achieves a tine
to maxi mum pl asma concentration of | ess than about 90
wOorzevatzesss ol | owi ng oral administration to a sSubfEUS2009/002999
22. The conposition of cla¥m 1, which achieves a tine
' l.asma concentration of |ess than about 60
WHATIrrIi%n(g]?éisMEg ow ng oral adm nistration to a subject.
23. A pharnmaceutical conposition for oral

dm ni at| thera eut' [ |ve
ount® e SE S Pl ol 8 AREIAERp bofibiSh
therapeﬁnaea@%ﬁdcdw EmB LRSI 304 7adYtidiné, Wwheliéin $K@¢1ﬁﬁ}5bs&fﬁﬂl releases the 5-
achi eves an area-under-the-curve val ue of at | east

azacytiding gubstasialy im therstomagh fellpyvipeosral admimisHaten s sk, A
pharmaceuti cal conposition for oral adm nistration
conprising a therapeutically effective anmount of
8- azadpeicampesitighi pg hlarrmlea@@él is B immgdiate fefegpsheomposition.
substantially in the stomach and achi eves an
area-under-the-curve val ue of at |east about 400
Ag- hr /Tike chwipositipngf elaith lawhiohiis nerrentsric-cagted A
pharmaceuti cal conposition for oral adm nistration
conprising a therapeutically effective anount of
8. azadjeicdimpesitinhio€ blairellewhedh i h¢atBetazacyt i di ne
substantially in the stomach and achi eves a naxi mum
pl asma concentration of at |east about 100 ng/nL
501 | oviihegoorpabitiad of piagh rlatvhenh. is 2@apsilgphar maceut i cal
conposition for oral adm nistration conprising a
therapeutically effective anount of 5-azacyti di ne,
whi ch Thelceapesitivhef 5}a&ﬂ d¢ yhiati fosherdosipaists ad excipianttdelected
stomach_ and ach| eve maxi mum. pl as concentration of

from mgpmpcga@fcr%xﬂg Hg@ge p@ﬁ_ c;ogppyﬂﬁq?g an;? mjagnesium stearate.
adm ni stration. 27. A pharmaceutical conposition for
oral adm nistration conprising. a therapeutically
dt f ectlihgeompgeition of climAaphiahdupber comrsises %p@@&f@gov hancer.
5-azacytidine substantially in the stomach and

achieves a tine to nmaxi num pl asnma concentrati on of
Bess tlharortpesition 9 clsim (s sdered thsaergeatio enhancer is d-alpha-
ceutical composition for

tocoPh%?Q)&g%n? %lhég&a?llz@rg) O?&E%?f&g?ng a therapeutically

effective amunt of 5-azacytidine, which releases the

aza ne. . I

Seni vt QTR 3T SRR ihstey a2 SRREREBRRR polyetiytene
glycol | @Hssuctinftead preberin t‘ﬂeﬁbhﬁﬁlaﬁ@ﬂl bioaion 2%l weight relative to the total

adm ni stration. 29. The conposition of any one of
weight of Hherfgrpulatien. which is a single unit dosage

10. The composition of claim 1, which is essentially free of a cytidine deaminase
inhibitor.

11.  The composition of claim 1, which is essentially free of tetrahydrouridine.

12. The composition of claim 1, which further comprises an additional therapeutic

agent.



form 30. The conposition of claim?29, which is
non-enteric-coated. 31. The conposition of claim 29,
wokioeh3isss a tabl et. 32. The conposition of cl aPer/BS2009/002999

which is a capsule.33. A nm#8hod for treating a subject

I]§.‘” nerd c‘&rﬁa%@i%i%n%‘? Rfhat %exygﬁ ﬁle %{1@% S-QEAJénidinei at least

proliferation, conmprising orally admnistering to the
about 4Quhg.ect a pharmaceuti cal conposition conprising a

therapeutically effective anmount of 5-azacytidine,

wherein the conposition rel eases the 5-azacyti di ne

q9Ybst ameicdhlppsition lolfielairh dradbreirthe amiougt of Shazacytidine is at least

adm nistration to the subject. 34. The nethod of claim
about 488 mgiherei n the disease is nyel odyspl astic syndrone.

35. The nethod of claim 33, wherein the disease is

acute nyel ogenous | eukem a. 36. The nethod of claim

33, wHdesompopigiogiof elags 1, whewsin diggmonabef S-pzacytidingdeat least
about 1960 md'€ nmet hod of claim 33, wherein the disease is

ovarian cancer. 38. The nmethod of claim 33, wherein

the di sease is pancreatic cancer. 39. The nethod of

ai m33, rein the.dise | 8-
Th" T soRB0R o P SRR APREl B Sk AbagaE Rhrgaste of
at least@BORII00aE-EPmAdBilowiigesraln@ndifistriorstely sbject.n need
t hereof an additional therapeutic agent. 41. The
nmet hod of claim 33, wherein the conposition is an
ijrredi@e@offploSi®iog of RRASI, Whith achidves fifareRluR@ét-BE-cahai villue of
33, wherein the conposition further conprises a
at least gbpwet0i nenhrémbdpliewingsral afdnisatiQuutoss subjest.m 42,
wherein the perneation enhancer is d-al phatocopheryl
pol yet hyl ene gl ycol 1000 succinate. 44. The nethod of )
dBai mTAg compesision of kkaird-lawhied-acbisyphe maximpemyndasma eoneentration

of ac tegh i sEORY B TGO B ol BT o B SE Gt of 't he

fornul ati on. 45. The nethod of claim33, wherein the

thod. further..conprjses not co,adm nistering,a .
1 di e AR GRS FlaR: PR R P nRy Fr i i goggentation
of at le4® abdit@00Righal followingiofal3dminkes@intotaWbjeeniposi tion is
a single unit dosage form 47. The nmethod of claim 33,

wherein the conposition is non-enteric-coated.
20. The composition of claim 1, which achieves a time to maximum plasma

concentration of less than about 180 minutes following oral administration to a subject.

21.  The composition of claim 1, which achieves a time to maximum plasma

concentration of less than about 90 minutes following oral administration to a subject.

22. The composition of claim 1, which achieves a time to maximum plasma

concentration of less than about 60 minutes following oral administration to a subject.

23. A pharmaceutical composition for oral administration comprising a
therapeutically effective amount of 5-azacytidine, which releases the 5-azacytidine
substantially in the stomach and achieves an area-under-the-curve value of at least about 200

ng-hr/mL following oral administration.



48. The nethod of claim 33, wherein the conposition is
a tablet. 49. The nethod of claim 33, wherein the

W@ 0vp03usss on i s a capsule. 50. The nethod of cPEi/BsR89/002999
wherein the conposition fud¥?her conprises an exci pi ent

sl ectg ' i.he:- cel ,
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ng- hr/xéﬁfol%n?%l;ﬂ‘ﬁgm@ﬁlsﬁtﬁinm 33, wherein the amount of
-azacytrdine is at |east about 1000 ng. 54. The
nmet hod of claim 33, which achi eves an
zea-
b nprfapEu el Yimy i OF ol sl BT bt Mine e,
therapmﬁﬁcalIEm:ffamvh enhoofit afl mazacgidinevhwinibh sddrses/ths Saaracytidine

der-the-c val ue of at | east about .

substarfipli i he o OATHG DS SEHRITPED PUSTBFoREALHIEOR Abftdgst abou
100 ngﬁx@L follvilEbhRPddRinistkaiom 33, which achi eves a maxi mum

pl asma concentration of at |east about 100 ng/nL

following oral adm nistration to the subject.57. The

t ho '
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therapemtiaeill}af:ﬂﬁctiivs amatintoof S-azachedisebiiach rel&Bes thid-amtytotinof
eves a tinme t
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200 ngﬁﬁl@'folﬁﬁﬂh@bﬁdl%aﬁlhrﬁ&rétfbnt he subject. 59. The nethod of
cl ai m 33, which achieves a tine to maxi mum pl asna

concentration of |ess than about 90 minutes foll ow ng

oral  adBhiHmkédidaPEorhfositiéh R Bl %Hmuﬁgratﬁn comprising a

phar maceut i cal conposition conprising
therapduhealafpﬁfnctwahtny»uatfdfeﬁeazaagtlémunhwbfeIGasaszdncﬁtazapﬁ@ime

t Jonl for treatin sea
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adm ni stration, and wherein the conposition is

prepared for rel ease of the 5- azacyti di ne
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conposi tion of claim®60, wherein the anount
therapeutically effective amount of 5- azacytldlne which releases the 5-azacytidine

substantially in the stomach and achieves a time to maximum plasma concentration of less

than about 90 minutes following oral administration.

29.  The composition of any one of claims 23-28, which is a single unit dosage

form.
30. The composition of claim 29, which is non-enteric-coated.
31. The composition of claim 29, which is a>tablet.

32.  The composition of claim 29, which is a capsule.



azacytidine is about 40 ng, about 400 ng, or about
1000 ng. 62. The pharnmaceutical conposition of claim
W@0oMbes8ei N t he conmposition is prepared to acPtBEUS20891002999
ar ea- under -t he-curve val uel®f at | east about 200
-hr/ . i . | . .
39 ni‘a el Pupliy Hleigcf b BISER associated with sbpgrmal cll
prolifexatian,moprisidpeoreiln adhmigennpi the subjed aphepvacedti¢ad composition
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cl ai m 60; wherein the conposition is prepared to
subjectachi eve a tinme to maxi num pl asma concentration of |ess

t han about 60 m nutes or 90 m nutes after being

adm ni stered. 65. ‘The pharmaceutical conposition of

3dy onrlheohethddphdado 33 ovieteinthe disease tihmyclodpspastic spndreme.

prepared in the formof an inmedi ate rel ease

conposi tion. 66. The pharnmaceutical conposition of any

dde ofThelmé¢thed 60cltim 83, whireinghadistmse ¢ommos mtyElogenais leukemia.

prepared for oral admi nistration in conbination with

an additional therapeutic agent. 67. The

poar mitheuhéthad of daino 33 t winreinfthadigeasaés ndn-sthalilwell Ghhgtaancer.

64, wherein the disease or disorder is mnmyel odysplastic

syndrone or acute myel ogenous | eukem a. 68. The

Bhar magRuhéthed oLEaPOSS twhkiteidfth@Oeardes arihdander60 to

64, wherein the conposition is a single unit dosage

form 69. The pharnmaceutical conposition of any one of

gigai MerHeQndétRodéf cluineB 8 whdrbia thOaRESk id Pahctdatia chiddek et

or a capsule. 70. The pharmaceutical conposition of

any one of clains 60 to 64, wherein the conposition
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magnesi um stearate. 71. Use of 5-azacytidine for the
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42.  The method of claim 33, wherein the composition further comprises a

permeation enhancer.

43,  The method of claim 42, wherein the permeation enhancer is d-alpha-

tocopheryl polyethylene glycol 1000 succinate.

44, The method of ¢laim 43, wherein the d-alpha—tbcopheryl polyethylene glycol
1000 succinate is present in the formulation at about 2% by weight relative to the total weight

of the formulation.



nyel ogenous | eukem a. 73. The use of claim7 1 or 72,
wherein the anmount of 5-azacytidine is about 40 ny,

W@bwat139889) ngy, or about 1000 ngy. 74. The use OPCHIF20091@2999
of claimse 7 1 to 73, whereltl the conposition is

Riseparggl fohol BFEIIASS, $/idEASEe method further comprises not co-

administering a cytidine deaminase inhibitor with the cytidine analog.

46. The method of claim 33, wherein the composition is a single unit dosage form.
47.  The method of claim 33, wherein the composition is non-enteric-coated.

48. The method of claim 33, wherein the compdsition is a tablet.

49. The method of claim 33, wherein the composition is a capsule.

50.  The method of claim 33, wherein the composition further comprises an

excipient selected from mannitol, microcrystalline cellulose, crospovidone, and magnesium

stearate.

51. " The method of claim 33, wherein the amount of 5-azacytidine is at least about
40 mg.

52.  The method of claim 33, wherein the amount of 5-azacytidine is at least about
400 mg. |

53. The method of claim 33, wherein the amount of 5-azacytidine is at least about
1000 mg.

54. The method of claim 33, which achieves an area-under-the-curve value of at

least about 200 ng-hr/mL following oral administration to the subject.

55. The method of claim 33, which achieves an area-under-the-curve value of at

least about 400 ng-hr/mL following oral administration to the subject.

56.  The method of claim 33, which achieves a maximum plasma concentration of

at least about 100 ng/mL following oral administration to the subject.
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57. The method of claim 33, which achieves a maximum plasma concentration of

at least about 200 ng/mL following oral administration to the subject.

58.  The method of claim 33, which achieves a time to maximum plasma

concentration of less than about 180 minutes following oral administration to the subject.

59.  The method of claim 33, which achieves a time to maximum plasma

concentration of less than about 90 minutes following oral administration to the subject.

60. A pharmaceutical composition comprising a therapeutically effective amount
of 5-azacytidine, wherein the composition is for treating a disease or disorder associated with
abnormal cell proliferation, wherein the composition is prepared for oral administration, and
wherein the composition is prepared for release of the 5-azacytidine substantially in the

stomach.

61. The pharmaceutical composition of claim 60, wherein the amount of 5-

azacytidine is about 40 mg, about 400 mg, or about 1000 mg.

62. The pharmaceutical composition of claim 60, wherein the composition is
prepared to achieve an area-under-the-curve value of at least about 200 ng-hr/mL or 400 ng-

hr/mL follvowing' oral administratvion.'

63. The pharmaceutical composition of claim 60, wherein the composition is
prepared to achieve a maximum plaéma concentration ;of at least about 100 ng/mL or 200

ng/mL following oral administrétion.

64.  The pharmaceutical composition of claim 60, wherein the composition is
prepared to achieve a time to maximum plasma concentration of less than about 60 minutes

or 90 minutes after being administered.

65.  The pharmaceutical composition of any one of claims 60 to 64, wherein the

composition is prepared in the form of an immediate release composition.
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66. The pharmaceutical composition of any one of claims 60 to 64, wherein the

composition is prepared for oral administration in combination with an additional therapeutic

agent.

67. The pharmaceutical composition of any one of claims 60 to 64, wherein the

disease or disorder is myelodysplastic syndrome or acute myelogenous leukemia.

68.  The pharmaceutical composition of any one of claims 60 to 64, wherein the

composition is a single unit dosage form.

69.  The pharmaceutical composition of any one of claims 60 to 64, wherein the

composition is a tablet or a capsule.

70.  The pharmaceutical composition of any one of claims 60 to 64, wherein the
composition further comprises an excipient selected from mannitol, microcrystalline

cellulose, crospovidone, and magnesium stearate.

71. Use of 5-azacytidine for the preparation of a pharmaceutical composition for
treating a disease associated with abnormal cell proliferation, wherein the composition is
prepared for oral administration, and wherein the composition is prepared for release of the 5-

azacytidine substantially in the stomach.

72.  The use of claim 71, wherein the disease is myelodysplastic syndrome or acute

myelogenous leukemia.

73. The use of claim 71 or 72, wherein the amount of 5-azacytidine is about 40

mg, about 400 mg, or about 1000 mg.

74. The use of any one of claims 71 to 73, wherein the composition is prepared for

immediate release.



