ORAL FORMULATIONS OF CYTIDINE ANALOGS AND METHODS OF USE THEREOF I.
CROSS-REFERENCE TO RELATED APPLICATIONS [0001]This application claims priority to U.S.
Provisional Patent Application Nos. 61/053,609, filed May 15, 2008; 61/201,145, filed December
5,2008; and 61/157,875, filed March 5, 2009, the gontents of each of which are incorporated by
reference herein in their entireties. IL FIELD [0002]Provided herein are pharmaceutical formulations
comprising cytidine analogs, or their salts, solvates, hydrates, precursors, and/or derivatives thereof,
for oral administration in subjects. Also provided are methods for making the formulations and
methods for using the formulations to treat diseases and disorders including cancer, disorders related

to abnormal cell prolifergdRAINEORVIVALA FRINE(HF TETIIINBEANSON ¢oess among others. Il

BACKGROUND [0003]Cancer iaRD M THOOSIOF RIS Tk oblem; in the United States alone,
approximately 570,000 cancer-related deaths were expected in 2005. S€€; €.9., Jemal et at, 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-celf lung ¢aREeR9. REPERERES: PO RREATYIYA PRIFCAFI(@stine. The incidence of cancer

continues to climb as the generar population ag as new torms of cancer develop. A continuing
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cytopeniggﬁg?lgsa variable risk of progression to acute leukemia, resulting from ineffective blood cell 2
production. See, e.g., The Merck Manual 953 (17th ed. 1999); List et aL,.l Clin. Oncol. 8:1424 (1990).

II. FIELD

[0002] Provided herein are pharmaceutical formulations comprising cytidine analogs, or
their salts, solvates, hydrates, precursors, and/or derivatives thereof, for oral administration in
subjects. Also provided are methods for making the formulations and methods for using the
formulations to treat diseases and disorders including cancer, disorders related to abnormal

cell proliferation, hematologic disorders, and immune disorders, among others.

III. BACKGROUND

[0003] Cancer is a major worldwide public health problem; in the United States alone,
approximately 570,000 cancer-related deaths were expected 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-smali-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.
[6004] 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 more of the
hematopoietic lineages including dysplastic changes in the myeloid, erythroid, and megakaryocytic
series. These changes result in cytopenias in one or more of the three lineages. Patients afflicted with
MDS may develop complications related to anemig, neutropenia (infections), and/or thrombocytopenia
(bleeding). From about 10%_to about 70% of patients with MDS may develop acute leukemia. In the
early sta@@%?tME§?§h%§ﬁJ#‘F%ﬁr§é Sasnabn L i b2 Ip%ﬁf%e%@élé&é h (apoptosis).
As the diggd2¢ regesses and converts into leukemia, a proliferation of leukemic cells overwhelms
the healiﬁﬁ rro%gear%ise&?e gourse differs, wit tﬁomrees%%se% Pghsayingcac%gnn é@%?len%t ql’isease and
others behaving aggresswegﬁ/ When a geryeg SH ihical tBUTSa that CONVETS inte an acute form of
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to AML. rimary and secondary MDS are defined by taking into account patients' prior history:
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between the two groups is the complexity of abnormal karyotypes; single chromosome, aberrations are
typical fMfiery WiSMiRiman drslor Acigdarksminiole e gadr Hiraeeaf MO Mr@aitisorders.
Some draaggmj&apaﬁ@agiﬁ@ﬁa{@th §@gﬁ{1—;ﬂﬁehh Mpwmqf'pb}j@gxgnd;mleiamgléaseshinlhibitors for
11923 and 21g22. The genetic changes in the ignant cells.of MDS result mainly in the loss of
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certain MDS classification systems, and particular methods of treating and managing MDS. See, e.g.,
U.S. PatBleeiiserbefoeprogresting v 13, 2007), which is incorporated by reference herein in its

entirety. [@ob@P08 1 iralagsinle Rbsidas NP3 hecdeased wlinikallyitns leedtaapnentiprtal infections
and cancer. Most nycleoside analogs are classified as_anti-metabolites. After, they enter the cell,
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NSC-10 X iStr mber 320-67- Iso known as azacitidine, AZA, or
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an antaggpishof I3 FriiarkRaLHIG! &%ﬁ'ﬁ%@&&%&l@iﬁ&é}é@%@a}ﬁg% BAR slepxycytidine (also

known as decitabine, an analog of deoxycytidine) are also antagonists of deoxycytidine. A structural

differenctggthaish & dydreyisradosddrp RalsemeERatibitn ‘f‘?ﬂél%d’é“kyﬂlﬂ@%ré@énce of a
nitrogen géaieiiRinges itB e fRaNt 86l 1§ T R Piautar PRty In 1B RbTg shal heatiefined as having
the molefn%llardformul &%mﬁlzlr%lt\}llflsou& z%egggllﬂe%%leasr- weight of 244.21 grams per mole, and the following
structure* -R‘;ﬁa?:&ﬂg ) PP &

[0007] An international group of hematologists, the French-American-British (FAB)

Cooperative Group, classified MDS into five subgroups, differentiating them from acute

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 pathobiology of

MBDS, 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.



[ONO]Other members of the class of cytidine analogs include, for example: |I-p-D-
arabinofuranosylcytosine (Cytarabine or ara-C); 5-aza-2'-deoxycytidine (Decitabine or 5-azaCdR);
pseudoisocytidine (psi ICR); 5-fluoro-2'-deoxycytidine (FCdR); 2'-deoxy-2',2'- difluorocytidine
(Gemcitabine); 5-aza-2'-deoxy-2',2"-difluorocytiding; 5-aza-2'-deoxy-2tfluorocytidine;
1-0-D-ribofuranosy1-20H)-pyrimidinone (Zebularine); 2',3'-dideoxy-5-fluoro3'-thiacytidine (Emtriva);
2'-cyclodffiBk (antuclen ﬁ%@%%ﬁ%ﬂrﬁwﬁal&mwwm%m infestiomC);
ﬁl'jzaCyt#i}ﬂ‘Q&@fl@f%ﬁlﬁl@o@i%ﬂﬁfﬁiég@%?ﬁﬂ@%ﬁe@ﬁﬁ%ﬁ%) I\'Izlites. d!’&fterI they ent‘;gr the 4 elaid

-pentyloxycarbony1-5'-deoxy-5-fluorocytidine (Capecitabine); N4-octadecylcytarabine; and elaidic
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deoxycy ditpisosphatssaanduaighbsphmetex with DNA methyltransferases. DNA methyltransferases are
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5-a7A-2 ' Nigokec§2dine-2aaalsotbnonmdsypzacitadind a8, et etsyinest@rier ibofrahdsylelidifs to
morpholfa.@&ﬁ{'»&meatig'c'mmwEﬁéyemtgpms%%egkn%ﬁg G?ﬁﬁﬁzﬁ”%-%ﬁ%‘ MRIETSIoN of genes

involved in normal cell cycle regufation, differentiatio ath. The cytotoxic &ffects of these
cytidine anelrasidesnalothmersapeeificabing Qitidinegadns; ifcirangidaade prantagpristpéitio longer
responsiygdadRimal aadicsauehcsantiel nechaRismt: mdandidnolikefrezand Herpycytidine,

also incorporates into RNA. The cytotoxic effects of azacitidine may result from multiple mechanisms,

including*HiEiabineras RpaleaeAdrrrprstidine) frnaspanrgapisieiienr ridingnd srstuzmld

activatiogiefef2htd Bamagazat vyamd Q013 drbasicingtad fturaaniceedy e tit pechaie been
tested in 8ijinical trials and. shogv’gf ignificant anti-tumor a%tivit sucf}?ﬁfor example, in the treatment
of myeloB 8 BIESEELTRIBHEL ﬁ%)?ggﬂ{%eﬁwgl Bt i8 GREIRA CARTESYBIBRIOR P Elogenous

leukemial¢Ehét psamvimgythepinortatefokentda C4H LN .A3danaltdobig kieighy ofiivcia ghidis)pdee, e.g.,
Aparicio t, Cyr. i e s 3(4): 627-33 (2002). 5-Azacytidine has undergone
NCI-sponI%s%)o%é tgigﬂg %lrlfgt e e%%lrﬁg?l%of MDS and has been approved for treating all FAB subtypes of
MDS. See, e.g., Komblith et aL, J. Clin. OncoL 20(10§+441-2452 (2002); Silverman et aL, | Clin.
OncoL 20(10): 2429-2440 (2002). 5- Azacytidine maylglter the natural course of MDS by diminishing
the transformation to AML through its cytotoxic actlgty d its inhibition of DNA methyltransferase. In a
Phase Il study, 5-azacytidine administered subcutage significantly prolonged survival and time to
AML transformation or death in subjects yith higher-risk MDS. See, e.g., P. Fenaux et alL, Lancet
Oncol., 2009, 10(3):223-32; Silverman et aL,\Blogd 106(11): Abstract 2526 (2005).
[0013]5-Azacytidine and other cytidine analo proved for subcutaneous (SC) or intravenous
(IV) administration to treat various proliferativé disorfgrs. Oral dosing of cytidine analogs would be
more desirable and convenient for patients ane@doctMs, e.g., by eliminating injection-site reactions that
may occur with SC administration and/or byﬁﬁ%gégmﬁnigpproved patient compliance. However, oral
delivery of cytidine analogs has proven difficult dué to combinations of chemical instability, enzymatic
instabilitxgand/or poaor permeabilitélg?r example, cytidine analogs have been considered acid labile

and 5 ub&1Ble in (bercsrabess elibschrshp sxtidbie onslresinsiides for sxompls obd-Bosage forms of
cytidine anblipgfubiaiesylesiosed eoyerainabngraithe deacdesigeptidiast(tbecagbive phaspaceutical

i e SCOrIPRS SRR AT DA Pt Rt b LI o e

gastrointdishimab¢rdictinsCremsithizine)y Arazail' idersp2|Rintdbiorec Bidine SraBRdeorydl- U.S. Patent
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has beer? gr?g{t)%\zg?egr’%@é —s%tgcx)q g%%r%f%@é%&%@é&%@%ﬂ%%dr%e&%ﬁ)gx ° t(_jtr‘i}rl]ggr?brmulation,
subsequériiNesriiding dEmiritab B s aextislme (Aneitdbmalid folrarakinpfammesebatings applied to the
drug cor CEIMEH | ArYjTaljal=¥ 71 9}'&%@1—; organic
solvent-ggg}aﬁiﬁigems to nﬂ%&ﬁ%ﬂ%ﬁ%ﬁ% %ﬁﬁﬁ%&%&g%gﬁg@gﬁ% eed rtgmains for oral
formulaths 2 dts P oty r hrRRlsSaaRy s -norosatiding (Eapssitabinele NogsssdeMtly permit,
inter aliacynoabiacvaidapedivadasingrabiiints or dosing periods; improved pharmacolcinetic profiles,
pharmacodynamic profiles, or safety profiles; evaluation of the benefits of long-term or maintenance
therapies; development of improved treatment regimens that maximize biologic activity; use of cytidine
analogs for treating new diseases or disorders; and/or other potential advantageous benefits.




IV. SUMMARY 100151Provided herein are pharmaceutical compositions comprising cytidine analogs,
wherein the compositions release the API substantially in the stomach upon oral administration. Also
provided are methods for making the compositions, and methods for using the compositions to treat
diseases and disorders including cancer, disorders related to abnormal cell proliferation, and
hematologic disorders, among others. 100161In certain embodiments, the cytidine analog is
5-azacyt|§91‘e‘.]ln othBriiis herarpemtioniate yerlicating iNis Saasertdine oxycgi#titie (decitabine or
5-aza-Caggx{R petint B HRMRRAIMAR CortpR S WRIND RAGIRMISIHMRramRI N A
1-13-D-arabinofuranosylcytosine (Cytarabine or ara-C); pseudoisocytidine (psi ICR);

5-fluoro-2* Wﬁﬁﬁ?&s@éﬁﬁiﬁf)’?—“{%g -E'@Yaim%‘?ééﬂﬁ’cﬁ?éﬁﬁﬁé‘jﬁmmg
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[-13-D-ri ranosyl-2(111)-pyrimidinone. (Zebularine), 2:, 3'-dideoxy5:flupro-3.-thjacytidine (Emtriva);
2'-cyc|oc%n§?§¥c&ﬁ%%ﬁéé%‘? %{g’ -éarzaaﬁ?ﬁgiﬁl Fa%%sﬁ%ﬁzé%%wggﬁxﬁlﬁégré%%ﬁ%r ara-AC);
6-azacythjipentétiadation ther byl ey timing -sormuaititmei ob ¢HrerphGlRYjcally dysplastic, immature
N4-pent Bie O Tolly itabine). N4-act ine; elaidic acid
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compositRgsatin. siffesenjiation and deglk. fdasriotapicstigassfiiinse eirtiding apalagsreassbodiments
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compositions that are tablets comprising a cytidine analog. Certain emb.odiments" herein provide
composiflorEahea geoRah soMELBISHIREING A Syrndidingcl kS eape o RSy tising §/s0a hard
gelatin capswp@tes Bl RIGIALITEapSHRxRAEIRGIAbE BRatUNR isap reVIgieryA raRsRPY|
methylcellulose.(HPMC) capsules. In certain e iments, the single unit dosage forms optionally
further c&ﬁ%ﬁ"&%@%?ﬁiﬁ%ﬁg%ﬁﬁ%‘fg qﬁﬁ@&aﬁ‘g@gﬂ‘ﬂ@ﬁ@ i BECPRBHEN M ther contain
one or mRiNAexsiddMts . amickitarat onbaftDNentanthgeqaytisartas.optionally further contain one or more
excipien ertaijn g iments, dhe con ition | t that effects an.immediate release of the
API upori% g:ie%fadn?ﬁ%%rya%%nl.% otigtr em%cﬁ%gé%gdtlﬁg %%%%8%%8%‘?@ glt%tﬂl(ﬁg}% esf?élgts a
controllesheeved ségoiftpaniamtisybmnatiiiyisueb stoforetanplecinthe deavodinhefits, the composition is

2 capsulg, ol Sllprisied RRRRRIRISIaRe. Al MIRIBEKUBOT kB AL AIDIEY RGN0 ther embodiments,

the composition is a capsule that effectS a controlled release of the API substantially in the stomach. In

particulaPRIpENAE ek priia bR dorruim YR RRGGYESstkemiailideand Bpndiedginleg, and
optionallyyfiptheh£ NS R & QAN iribio 8rug, Q0us. \UpaIchivihe DPakNgis:anRlsd tt2s. drug core
using an aqueous,solyent, such as example, water, or non-aqueous solvent, such as, for example
ool DO I B A RAR A BT ET AT e LR SOk S T RAE ) M meL A S BB, i
analogs imensted for toratiniedll ¢4 Brautihyge p od\NIRS. Ske, ar il Eonfhiichrun tdctlr €zantriredg packaging
material, 1 i 1 gytidine analeg, a Jabel that.indi < t rraulation is for
the treatrzr?grll?% @%%@E é%ﬁ‘?.’é%?&é%’?ﬁ&ﬁﬁg,%@?? aE ?:(fain 'e?%sgggﬁdg@éﬁﬁtrgd to abnormal
cell prolifarasinidinerapyatisdhe aptorelaowsanfiMPBhy disdnibing o 9a6Emiatiomisofivilents herein

provice TgieLSI s QAT URIRDS IR ASKEINR ARhslpeases Brdsaidrp including

e.g., cancer, disordérs related to abnormal cell proliferation, hematologic disorders, or iImmune

disorderstuthotazanEring pdwininees sbsHieRrRushcsisRHGRRNy Rl pRgeRiREvaYRl RS tIRE orally
adminiftﬁmeDS ,ﬁtahM 76 :&%&esﬁd&a@mH ﬁlfsm)}éegt@ﬂaalmgsérqm Mﬂ@@?g&gl @li.wﬁaﬁ( §H§{J, as, for |
example : : eukemia, or lymphoma; or a solid tumar, such as, for example,
sarcoma?’?ﬁ@féﬁgﬁ‘g;’gﬁg?n%%b,:%#%g%tg B IBh, Pé’éis{,og()alr&%aﬁ&%@@stem, kidney,
7 lung (e[@p1apn-siiadzaettiding aahohenodidinabmdigung approsed festiclenprostai¢Sganereas or
bone. In %%,ré%n gumwng] nrlxltnsl,sﬁt%l Kl;or{g%lag{'q’ns 011; C tiqipe %nalémgs are O@IQ{ dministtered to subjects
in need thereot 10 treat an IMMURe disorder. 1n cer gﬁ’? enbodimen S?E‘?ie oral o fAtions provided
herein amﬁmmmwwim m@mwﬁmmammiMé dostamergistibtherapeutic
effect in st AREAINSIRYea6RL AR AAPOATIANE Sec.ritRimulaiarpigyided herein are

co-administered with"one or more therapeutic agents to provide a resensitization effect in subjects in

need thePEBRItHRE EBPERIRiRatisH ragelmsrafipwer e rd delsey iy idjes enadogadasibed herein. In
certain eppadinngntultiec:00-esiypistRRb ARG MAYBRI A0 Sady Bdlic RiaHYREDYHAISELON.

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




[0020]In particular embodiments, provided herein are tablets containing 5-wracytidine and methods for
making and using the tablets to treat cancer, disorders related to abnormal cell proliferation, or
hematologic disorders. In certain embodiments, the tablets optionally further contain one or more
excipients such as, for example, glidants, diluents, lubricants, colorants, disintegrants, granulating

. N : . . .
agents, binding agents, polymers, and/or coating agents. Examples of ingredients useful in preparing

certain foRERIEIM S RRHE s M EreMaeyi faeviovs ylempisrte dayeloporad dasagafopmsenfon
Publicatigpitiae 28000 F61RA Hierit L5348 eBha gl dsrineprasatast Rerein by reference in its
entirety. }?%252'%8 ecé%c.emb dimé%té Eerein provide, inter ciIiaé“;;{:armaCﬁutical compositions
comprisi BTl (RETRTSREAVE Som et resyadsritnnd aphasespteAdo Minposition releases the
5-azacytitisrepsutisitintimidy depthbl siyahatysioitoivingenat hdudhigisatiendiagis phjfeibhurther
embodina%gct)%h%aolvicsieeE%Cafgr%mse&titgg?d com gsiii n : wlhich: are.immediate release compositions;
do not have an enteric coaﬁn% e., dre Non-emence-c a‘i’&'ﬁ’;“ﬁ'f*é‘t‘ﬁ&%ﬁ ;%ﬂ%l&%&lﬂe “further
comprisesmalkinteptart Sedeeted Srods.catyXdifidtatcis Edsaxhimrdiio; AMAHOT 6220P{Ap@ Mermeation

enhancesofybiok SpraphsaieR AR SR RAYEINY G OlreRhd B s Claprichthg” comprise a

permeation enhancer in the form t about 2% by weight relative to the total weight of the

formulatigFirimentd dydriyi¢degrratispiefiratitineanalogs dning foanaladenribigduertlyf |
tetrahydrgegigh M&QW%APE%@E@S&EEQ%%@IA%W,%Q@Q@F#@ mm&ugt of
at leas

5-azacytidine_of at least about 400 mg; have an amount of 5-azacytidine of t about T000 mg;

achieve SPFafREeRRSENE Cahdelivaticob e aidinspuaiaet b REEHAHILY rradimdted 40 S88ARSstration to a
subject; gsRigitshaRGEgsdmiR Hieaidy exyokuetfifahtc@Bl abaute#00 ng-hr/mL following oral
administragion to a subject; achieve a maxi lasma congcentratign of af.least about 100 ng/mL
followingi%f#g&\dm' i§f#§ﬁ8ﬁe rg%ﬂﬂfe%ﬁ %{g#gvﬁ FH %ﬁ%%%‘?grg&? Mgﬂﬁrf’n@ﬁfigﬁt least
about 20fkicigas . fo)IDwragytidihe,dmjristittiin germsinjee p/aghiere altinegeonaddsitgn plasma
concentrati ] i i al inistration to, a subject: gnd/or achieve a
lime to m%%%ﬁ%%%ém%ﬁl%%ﬁ?}%%r? %&%&%ﬁ%@@éﬁp E%Er?r%;ﬁ t{legg?o 8%\%%%% rgcf’flrﬁ?histration to a

subject. [BGa3 peefilese avsbuineamt the here o ofdeng permronm@iniendnssrtipoapics, for oral
administialen,sampdeinthiolRarapatticR i alerive Ay of &zﬁ&g@y&%@y%@%} Eieanes the
e

5-a7nrytidine substantially in the stomach and achieves an area-under-the-curve value of at least
about 20053 HoR TFaHER Ry SHirassamidisatdss: oo spusinetentslrdrsamee s BFneHtvide a
pharmaceutical composition for oral administration comprising a therapeutically effective amount of
5-a7arytitVne, VBUMMBAREes the 5-azacytidine substantially in the stomach and achieves an
area-under-the-curve value of at least about 400 ng-hr/mL following oral administration. [0024]Specific
embodin@MSiheretagyideitaereinpirRRaatarcaticalsepRasHss errIPIsnsRtidinsrredRgsising a
therapewﬁa;aﬁ]ﬁe%mpamt@feéﬁam@mi@%Mﬁ&@iﬁ%@lg&lﬁﬁ%%a%%@ine S‘Ebetlf‘”“?‘”y in tlhe
stomach gnd achieves a maximum plasma concentration of at least apout ng/mL following ora
i PR ESEYAU AB A EIEL A BREVIEANS BHEPRALLER A8 RG 60h for orel
administraiignticocopiisisig entte rage dicaliysalfidctiverdsroinoludi iy aaacy i diserdes inhated@ses the
5-azacytidine sgipséﬁntiaﬂ}lein the st%gcg %pd ac ievgs a maximu&pe t%!asma concentration of at least

about 20 %‘6’7’% 0 (f)v{/?ng Bar%?%dar%lms ra%lo(r)l.g]c 1SOTCETs, among o

[0016}  In certain embodiments, the cytidine analog is 5-azacytidine. In other
embodiments, the cytidine analog is 5-aza-2'-deoxycytidine (decitabine or 5-aza-CdR). In yet
other embodiments, the cytidine analog is, for example: 1-f-D-arabinofuranosylcytosine
(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; I-B-D-ribofuranosyl-2(1 H)-pyrimidinone (Zebularine); 2',3'-dideoxy-
5-fluoro-3'-thiacytidine (Emtriva); 2'-cyclocytidine (Ancitabine); 1-p-D-arabinofuranosyl-5-
azacytosine (Fazarabine or ara-AC); 6-azacytidine (6-aza-CR); 5,6-dihydro-5-azacytidine



[0026]Specific embodiments herein provide a pharmaceutical composition for oral administration
comprising a therapeutically effective amount of 5-azacytidine, which releases the 5-azarytidine
substantially in the stomach and achieves a time to maximum plasma concentration of, e.g., less than
about 6 hr, less than about 5 hr, less than about 4hr, less than about 3 hr, less than about 2.5 hr, less
than about 2 hr, less lt£@m about 1.5 hr, less than about 1 hr, less than about 45 min, or less than about
30 min féHEVAFG It CRRRLIPRER R secifeimolbReHtidingd Greseirbingh o rhdsatect (e.g.,
extend) hieatabihe ehaisiv acid cydirtibie:j @ndetinderinolas oa kpneeatistgr. [0027]Specific

embodi herein provide a pharmaceutical camposition.for oral admijnistration comprising a
therapeﬁt&égﬁl/ effz(l‘g:é[xl?/aéna%noﬁ GOf %t-sazea{g%%rl%‘él(,a\?vﬁ?gw ?giggg&{‘ﬁ%ﬁ-gggﬁc‘:ﬁﬂﬁﬁ%’% stantially in the
stomachfamdsaohipuissgaicyt dmermeiog nC giasnemboditanttatiersinf fesd dbh annafsiti 66 thanutes

following orsbpsminitealon: BUA0RCASRSREEbRIIAURLEER RN ARKa LR lorementoned

compositions, as single unit dosage forms, tablets, or capsules. Ic embodiments herein
provide, $atBPrSiEE o fralagatirrrtain gojbedimentidierain prosddsasenasitonstthatarermal cell
prolifera%gﬁsmsﬂ?@g@albﬁ@fmﬁé%@m%ﬂ@%ﬁ&bé@%ﬁ&@lmﬁ@&@mprising a

therapeutically effective amount of' 5-ararytidine, wherein the composition releases the 5-azacytidine

substant@fl A RTHE RS IR REMts idrexyrEeBpE crctigsdulasndSIM&Ats herein

provide thpsaiflese mestitie embotlindsts ihieR dhaitirRage fermy sardyesnislicrey seraistbe disease
is acute myelogenqus leukemia; the %x}?t od further c%[n rises cQ-administering to the subject in need
theraot 0t AT St G LA, £ RO e (AR SRR IARe AEAGES Phacicoed
herein; theosomr@pihitn Ia athemendaidita el dsecapmppesitivondlie fiethaositicinderonaidiave an
enteric coating;. the,compesition further comprises er tian anger: the composition further
s P A UG Ao IR T A SRRl S e . e

compositideasaehérechfppoarbidministetreryh ptye thybedingiysollk08onpasiinate i the
formulatigg, &t QU DYWL RIRHVE JPHRA B MEIGRLIRS IReniDIBMAlP b g thod further

comprises not co-administering a cytidine deaminase inhibitor'with the cytidine analog; the
composifitfedimenty b pRmresiiensAreaprie shapenrsen immediatarleasaiicBrioRisReRapsule; the
C?mIOOSiBEH]déﬂﬂhﬁﬁtﬁailimﬂﬂ%émﬁ%miﬁgkﬁﬂ%@&ﬁ?%ﬁ% @giﬂ&ﬁﬁﬂ@'i?ﬁi%‘ffé%@%rein; the amhount
of 5-azacytidine |s at least_gbout 40 mg; the amount of 5-gzacytidine is at least about 400 mg; the
amount &P %tf‘ﬂ%cﬁﬁﬁ?f’e%a&? I‘%ﬁ?‘é%gﬂ}t’f%(ﬁ"r#& ?Wénﬁ%thghpé‘ﬁ‘ﬁ?@%§%l?m’ﬁfﬁﬁ-the-curve
value of ableasimding b Addgrgerthat datpritag reddidmanistigtion iptimatibfaatidhensitiad achieves
an area-under; hiesguive valie oh aLIeast sbout 400 ety folawing oral adminisation to the
subject; fihe metho AChIeVES’a maximum plasma EBRCENtration oratleast about %ﬁﬁg/mL following
oral adminisenitipichashserjoniaheaasttotbaciqess solveninsuch piafmexemplenthation of at least
about 20gymL fellowing Araliadeai @&5@&9&&9@%@4@%%@%‘}8%%\@%&@@ maximum
u

plasma concentration of less than about 90 minutes following oral administration to t ject; and/or

the methiilaehietraded daotel dellipmunt prissrrevded Atearbnler afsaamdnacise sewBiRintUtes following
oral admppistigiiaiadhe subinat fRR30ARRRE I RIBRUMRNSHESIaHRI WMl erdRIRE Al

pharmaceutjcal compositions comprising a therapeutically effective amount of 5-a7seytidine, wherein
the comRbIABRLIERANGS 1hE oA EREB LG RRerer R AP Rl CRBFSTeBration,
wherein ieriercelnpdsiissaralepprekiéesiom latbmiaidtgicalisaderydreseimihereompositions are
prepared,for release of the 5-azacytidine substantially in the stomach. Further embodiments herein
provide tﬁgoé Srementioned compositions, which: have an amount of 5-azacytidine of about 40 mg,
about 4008, or Slswiain eddadygnent becpinmdvidaristbodsad asag theoorthdatomspnpiidedof at least

about 200, Agsly i 40:00¥{EDhuleU g arel ARSI oN-4pie, EDAE R ARiSR & maximum

plasma concentration of at least about 100 ng/mi of 200 ng/mL following oral administration; are

preparedslépmian bemaolegin disarders padmmuns tHserdatio ATeRneshersn BvaiedD minutes or 90
minutes ai{BsdiRiag M8 IRARRACALOPERGRCL I fREarah padmmSHIRIE RlggR e AMIRESItiON; are

prepared for oral administration in.combipation with an additional therapeutic agent selected from any
add itionépfﬁ@étﬁéfﬁ% 3 G IR PG L s St 4R G I‘(‘iﬁ’g’gm%tslf’lpgg/ -acute
myelogeOMis, IEHEe ieikeimith er banphidaepope sokiditinnoe fiehcel fnhicinipéhsfreanmprise the
permeation eplianesr Shalpnasiosapienipolyeinenc olieol 1008 supchaleiare sifglenit dosage
forms; are fablets o capsufiés; ana/or further corhprise an AReipient Serecien Was any ex%’ipient
disclosed herein. 100311Specific embodiments herein provide, inter alia, uses 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. Further embodiments herein
provide the aforementioned uses, in which: the digsease is myelodysplastic syndrome or acute
myelogenous leukemia; the amount of 5-azacytidine is selected from any amount disclosed herein;

and/or thiesitgodtarmehesibhue crcensed ismalicel dngreamen demislernEaRatersasesanter alia,

methodsdprdtratingeanaiisiiodarigsarispasion sisordstininy katbbs rrinRgdministering a
pharmaceeéjtical comgé?‘éions provid heretjn, wherein the treatment results in improved survival of the
subject. SRR ﬁstfllﬁl{iefi%ﬁ-f’@r DRESHHMERMERRIseigT 1T sef#lents processes and

steps thainbagtibenisahetoral dieemmiationtartavidedsheruinprisiog-aanitnal fathdasmgein specific
embodiments, one or more stepg. may be optionally omitted. [0033]Eigure 2 represents human PK
profiles:‘%ﬁgvﬁ%‘bm?g%ngtfmcﬁpéoé%ég&n nglf'gcllézgfaccfﬁaﬁ%%e tﬁcggﬁéina J%tﬁ glﬁﬁﬁﬁfﬁ ra‘égehbscalation
study (n centdn Fnbodimeigs.dbeawehfortimiatiting Mavideddpreents aradititiserethwith @enmentrations
(mean + : ' : iles fallowing S / and PO (240
mg, 300 ﬁ%}ér}d. %%%ﬁéwlé:%&d%gsef%{ %?ggz%%it%ﬁg@r%%%ﬁg% l@oss‘,flg’ Jgg%alllgﬂg% gﬁ? 5%8.9#1%%2 acitidine
plasma PR-#hoinisicaed aganisaray khdaragasa triapsbtie sgamieax derpsihsdrbweins Bingertaine Y-axis

represenispe@aiiaio A 2emananssR aentsia b dall, [(P93%15Ig 6e ¥l fapigsaDts PD data from
an individuald)atient (Subject 02008, 80 year old male, RAEB- % collected during a multiple dose

escalatidV&lhy. TREFEFER FREUBREG SN dad frsH B ARl SR eI G EEMEs (K/uL),
Hgb (g/dagd A¥Gdds/ fdr)makih ReldtivenB M asé ) @es plplder] ¥RtsIs SAHRRING dBiRsmaler the course

of the study. [0036]Figure 5 represents PD data from an indjviqual patient (Subject 02007, 76 year old
male, cMR%L&%%?Fé]%?ega’é’ﬁ%ﬁ‘j‘%‘%ﬁ‘iﬁi‘ﬁpﬁ‘é’sﬁf Sései‘é&%{?d‘iﬁ %R&’&\?*ﬂ‘ﬁ‘g%ﬁﬁ%@ﬁ 5088%%%(mh azacitidine
Formulationt#BcsdtimgelotaietsXkipiings bigh g/ dir)exabipl¢<ghjiantsd dRatatiy dublitBiast (%) are
plotted v ing dates I . tudy.. J0037]Figure 6, represents PD data from an
individua%%ﬁ%%%%%‘e% . 2oﬁq}fﬁ%%eé%ﬁgmaé‘&?%%%’%%&Fé‘g’é’é %’&ﬁﬁé Prititiple dose
escalatidpxemplys Thingadientsussfubiepreparingresttrimformutatitoat provided hergjn Rtatelets (K/gL), Hgb
(g/dL), ANGe6iL:, 3% BRiZUYSBY Blastdlhapn lRlie P uaISHR SAMBPEDGeARISORK YA fie course of

the study.
}{\Io. 11/849,958), which is incorporated herein by reference in its entirety.

[0021} Specific embodiments herein provide, infer alia, pharmaceutical compositions
comprising a therapeutically effective amount of 5-azacytidine, wherein the composition
releases the 5-azacytidine substantially in the stomach following oral administration to a
subject. Further embodiments provide the aforementioned compositions, which: are
immediate release compositions; do not have an enteric coating (i.e., are non-enteric-coated);
are tablets; are capsules; further comprise an excipient selected from any excipient disclosed
herein; further comprise a permeation enhancer; further comprise d-alpha-tocopheryl
polyethylene glycol 1000 succinate; further comprise a permeation enhancer in the
formulation at about 2% by weight relative to the total weight of the formulation; are
essentially free of a cytidine deaminase inhibitor; are essentially free of tetrahydrouridine;
have an amount of 5-azacytidine of at least about 40 mg; have an amount of 5-azacytidine 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/mlL 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



[0038]Figure 7 represents a study design of a Rapid An Clinical Evaluation (RACE) study CL0O08.
Doses given on various days within a treatment cycle are depicted. Dose may be administered + 1
day, as long as there is at least 48 hours between doses. [0039]Figure 8 represents azacitidine human
PK profiles from an individual patient (Subject 10%003 N = 1) following SC (124 mg, 75 mg/m2) and
PO (180 mg, 360 mg, 1,200 mg, Formulation 4) dosing of azacitidine from a RACE clinical study.

AUC(0-tPbahleastabonL28e ng/m ng o liise are admivistetiondoprayhiesy FebRISAIME A citidine human
PK profilggtigion plirgiyichirkpatiesh cPubietah Q60N ia! pNH e ot 2aMgistaiag/m2) and

PO (180 m mg, 1,200 m , Formulation 6) dosing of azacitidine fro clinical study.
AUC(0-c9) %&'?H tfogr‘“Eﬂq Faghigy AP E S YR ,%? fﬁﬁ&‘?ﬂﬁi’é‘lﬁ’i‘b"f@eﬁéﬁ? gh?é"h tan PK
profiles (hnﬁmesédhmgmmhgdﬁmmmﬁmltadmubjﬁtatlon of azacitidine in clinical studies.

[OO42]F| npP rofJIes semi-| cale n oral administration of
azacitldlﬂe In I|n|c %Sgﬁn h%r‘% 19 uerree r‘(ga td;seoi?‘rmjm%éﬁﬁ "%ues t%ﬁ%wmglasc dosing of
azacind.mwampa@gmgmadmmmlv@fmmm of3-arabyridatey aviictsrdlossage levels in
12 clinica SygiaaithR0R AR EHRPR o0 AELSIR LHEnIESH I IUANRR IR RIS fp patients

following SC dosing of
at least about 200 ng-hr/mL following oral administration.

[0023] 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 an area-under-the-curve value of
at least about 400 ng-hr/mL following oral administration.

[0024] 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 maximum plasma concentration
of at least about 100 ng/mlL following oral administration.

[0025] 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 maximum plasma concentration
of at least about 200 ng/mL following oral administration.

[0026] 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, e.g., less than about 6 hr, less than about 5 hr, less than about 4 hr, less than
about 3 hr, less than about 2.5 hr, less than about 2 hr, less than about 1.5 hr, less than about 1
hr, less than about 45 min, or less than about 30 min following oral administration. In
specific embodiments, the presence of food may affect (e.g., extend) the total exposure and/or
time to maximum plasma concentration.

[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.



azacitidine and oral dosing of azacitidine with Formulations #3, #4, and #6 at various dosage levels in
clinical studies. [0045]Figure 14 represents relative oral bioavailability in humans following oral dosing
of azacitidine with Formulations #3, #4, and #6 at various dosage levels. [0046]Figure 15 represents
percent exposure in humans relative to SC adminjstration following oral dosing of azacitidine with
Formulations #3, #4, and #6 at various dosage levels. 10047]!;%ure 16 represents profiles of human

plasma d8A2BhtratRRFIEFERBRAENR B el Ry it dn g Idhe dessmyplioncd sompesitivsaimulations
#3 and #grpielubSin3age oths, [, poagsiiésepresents linear scale profiles of human plasma

concentration (ng/ml) versus time (hr) following oral dosing, of am-incline with Formulations #3 and #6
e R e A Y G R R A A
azacitidihevirgld(Gisemsd asptviard) withsibnaneditelhprolifeeaiog)comtitrisiigaiidyl dhemistegngssion lines
for Formylations, #3 # iqure 19 represents a comparison of azacitidine relative oral
biO&V&”&%iEFIft“)? f%?crﬁaélﬁﬁa%ég%g%ﬁsg%z%&sﬁt ?rﬁ%%‘gg S(‘r’%‘ﬁjﬁl fgﬁﬁ% w‘fgm %Igliﬁg %hﬁelf%rrlf)nuﬁ%a g)n #3 or #6.
[0051]Fiém@miFﬁMewén@mtbéﬁqm@EWﬂammangsﬁdélaslthsmMH itBC dose (mean

SD) versys.aeapiifing oor e Iakenion Qral AR AR AL OO 3P i DETALED

DESCRIPTION [0052]Unless defined otherwise, all'technical and scientific terms used herein have the

same mébna{eremanionsdmythpdie iabicrby Bscisreinayeisdysplasdcamndiemapthediseasand patents

referred {9 hQteinyie dacaPRiaiadiRyFe RIRREE ARIRINCEHPRYBEAlRMistering to the subject
in need thereof an additional therapeutic agent selected from any additional therapeutic agent
disclosed herein; the composition is an immediate release composition; the composition does
not have an enteric coating; the composition further comprises a permeation enhancer; the
composition further comprises the permeation enhancer d-alpha-tocopheryl polyethylene
glycol 1000 succinate; the composition further comprises d-alpha-tocopheryl polyethylene
glycol 1000 succinate in the formulation at about 2% by weight relative to the total weight of
the forrhulation; the method further comprises not co-administering a cytidine deaminase
inhibitor with the cytidine analog; the composition is a single unit dosage form; the
composition is a tablet; the composition is a capsule; the composition further comprises an
excipient selected from any excipient disclosed herein; the amount of 5-azacytidine is at least
about 40 mg; the amount of 5-azacytidine is at least about 400 mg; the amount of 5-
azacytidine is at least about 1000 mg; the method achieves an area-under-the-curve value of
at least about 200 ng-hr/mL following oral administration to the subject; the method achieves
an area-under-the-curve value of at least about 400 ng-hr/mL following oral administration to
the subject; the method achieves a maximum plasma concentration of at least about 100
ng/mL following oral administration to the subject; the method achieves a maximum plasma
concentration of at least about 200 ng/mL following oral administration to the subject; the
method achieves a time to maximum plasma concentration of less than about 30 minutes
following oral administration to the subject; and/or 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, infer 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



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,gkill in the art, which depends in part on how the 13
value is measured or determined, In c?rtain, embodiments, the term "about” Qr "approximately” means

within 1, PMPISIUPRs A%E RFEPABG LA ATRISHAUSRLRAHBRIEINHIE RAMPOSHINNS BF BIERASLimately”

means Wibh 1880 L5 256y tidive, slibSan®ia]yEothe%tofifkehb Tourthier 8¥hodimehto her&ivo, 0.1%, or

0.05% of a gi e'ﬁn\éal e or range, OOSS%Af used %ﬂeiﬁh‘gggn unless totpgrwise sgecifittagbth{a terms
e & T

"treat,” "l?léoatlln% RS 4 Foler 16 the eradication of amenoration or gllsgées% or cc’filsorder, or of

one or n@mg@m%&goct&@Mﬂ@&mgjimemﬁ%%ﬁcﬁ wmmdﬂ:ihmms, the terms
refer to mpmizRe;d §B&%?90%rn‘g%§§ﬁ!%9 £330 AiRa: _fi’é»@!ﬁ%&‘i{ {181?1' Qe.{{gm fe administration

of one or more prophylactic or thefapeutic agents’to a subject with such a disease or disorder. In some

embodinFesnateth toahiey et srasintaneplasmps eeRfSHEtR T R A deastiabpeorieesrnosrfided herein,
with or withpiit AR AiHY 8r adaitenahRER-3eRHS 1B HEHItRe 2Beet R SXmRIGMSIRiHhe particular

disease. [0056]As used herein, and unless otherwise specified, the terms "prevent,” "preventing” and

"preventGCesd pieheRHbR ohEsHs oF L mENSS sRepbeing afmigistesrd #edisorder, or of
one or MgpH¥I PRI IIAL kn Ihardailt TR inaptsitbe; e psriet Wileatreatment with or
administration.of a,compound or dosage form,provided herein, with or without one or more other
additionmgﬁ%f&??ﬂ%&%o&g’%h%?@?%vﬁ#t%ﬁ%? %‘ﬁfﬁ&ﬁ?&ﬁﬁlg%ﬂ%%é%aé}yrisk of disease or
disorderaditithida dieeapentid hgctardix lonabhepzins divcfon ititiop myebatiycpiastaf sysyromtoon of the
particulay diacase Subiaeis i amiliathistan:al e diseashdn BaicURLAiE,cRRdiga s for preventive
regimens in certain embodiments. 1n addition, subjects who Rave aill.ﬁlst’ory ofhrecurrlng symptoms are
also potentiriseritikipesndatiqrevbanisn ﬂfﬂﬁhﬁ-ﬁ%@&?@ﬂh%ﬂﬁwmm@hf%mmrchangeably
used with NG M RQRAAARIG USRI BRI @%Elﬁﬁé{%ﬁﬂ/@ﬁ%ﬁﬂ%@é%@@%&? specified, the

terms "manage,” "managing” and "management” refer to preventing or slowing the progression,
spread ofelgsied fiory apvcipiest pARSEAdSTES! of one or more symptoms thereof. Often, the

beneficigoaferts thpksisbbiasbaatbmesHech ProRaaE) ineH g/ar s UTyapasifdamReRt de not result in a
cure of the disease qgr disorder. In_tﬁ?js regard, the term "managing" encompasse treatin%lra subject
who hadREERERET ﬂf’@:ﬂ?{"r‘iﬁ% GRIBRRUAL L HERHBE A Jliedrs A ﬁ%rr‘ilktg Abe9Eedh rence of the
disease. &0 pRAkraded, vdieitinahealonptisiti of ihprepangtdonomni adosirtistmsiod) sadehtrgiadministration
of a partighlay ABRIRAc A HeRheQl PR CRINQ0. "§FThe 5220 IRAREUNILMESIDEE the stomach,

Further embodiments herein provide the aforementioned uses, in which: the disease is

myelodysplastic syndrome or acute myelogenous leukemia; the amount of 5-azacytidine is

selected from any amount disclosed herein; and/or the composition is prepared for immediate

release. Further embodiments provide, infer alia, methods for treating a subject having a

disease or disorder provided herein by administering a pharmaceutical compositions provided

herein, wherein the treatment results in improved survival of the subject.

V. BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Figure 1 represents processes and steps that may 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/m2 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).



14 permanent or temporary, lasting or transient, that can be attributed to or associated with
administration of the composition. [0059]As used herein, and unless otherwise specified, the terms
"therapeutically effective amount" and "effective amount" of a compound mean an amount sufficient to
provide a therapeutic benefit in the treatment or @ﬁnagement of a disease or disorder, or to delay or
minimize one or more symptoms associated with the disease or disorder. A "theraéieutically effective

amount” @A lefredtigRra hERTES Bt R RpAP Sl Bratdesfelloaring FE 67 IasApoand RQR48mEe or in
combinagon mathhad 8 gur Ry IGoSMEs REaBkidinYA shilayid e & theatRRuticdagnefifein the treatment or

management of the diseag%or isorder. The terms "therapeutically effective amount" and "effective
amount" ¥R EHEERBER2 B RO AN ORI G 08 AT RS re it s SHFBEE e Y mptoms or
causes afrflisehs¥ axiliseprsenty @atiadiesplasmih esapatttitiofiiqamanfrefDiher therapeutic agent.

[0060]A herein, angd unless otherwise.specified,. a ;pr lactically effective.amount’.of a
compoutiUitn ark RIEt SOER o e e g B S O g
prophylantidea BB ch)eo Beatadruoing eomptinia dasweerss!stivarstodyt Thirmatagps wias dgeedt, alone or in
combinatjen With: eTelds t i i 0@?}1! cli p’e@@ i prevention of
the disease. %I%Qr%é?‘groophﬁ%ﬁ%ﬁaﬁggi\ﬂ@nﬁmg?{%%o pa%sﬂgqu a J{Jir?rf] t gtimproves

overall pRspaina-BVbBlasHantas platiebprisiscsmplingdstes eiss the covssfidagistedent. [0061]"Tumor,"
as used [irrgi]. refesute sipeaRRsBH B W BN PrAI{PRation (Whstheom0alona Lar dignign, and

all pre-cancerqus and cancerous cells and tissues. "Neoplastic," as _used herein, refers to any form of

dysregul®Re SMMEY e FESPgRS amultiRkeiass fSrRIRLRR Shg¥niGhe REYERIPRAaBFbIItI tissue
growth. ThatstidneopdastitacolstInzaodedn aligern @dibe pigh @adshavmy’ysrggated or unregulated
cell growth, [0062]The, terms, "cancer" and "cancergus” refer to of describe the physiological condition
in mam ﬁgi’fﬁg I %ﬂ%@@ﬁﬁgﬁ%@g@rw EHPE Fg&%gﬁg&%@ﬁ%ﬂﬁi %gtg/ﬁﬁr’:ancer include, but
are not lifp@&1 to bRigard 6 mepréseyts @mph?rﬁa;deuﬁadﬁédlmhqimﬂm (Subgees. (JROBE Fhpete it
"compositian,'y (10T " iy rein.are . int to_encompass

com pOSi{%lO%% %@%é%e) 2%@%‘.’?%‘138.%%‘%%@&@ %ﬁ% ee%iéﬁ%eigﬂ?énds glégjf% s |ﬁe&%§f}1§d), as well as
any proddrsgd)withiereeisdinedinsotiyiatiom tiletimefr dHatelaisiiR atlon Bghi{e/dbbada (Kdrddient(s) in the
specified, AneH Rty B BB WAV PrtePlRIRLIAGEHY Bl acermiabiard brmeantdnat any

diluent(s&excipient(s) or carrier(s) in 15 the composition, formulation, or dosage form are compatible.

with the %?]ingré:d@ﬁ?@)r%ﬁfasﬁ@tsée?@@fiﬁ?ﬁ%‘{ﬁ%%Eiﬂié@tﬁgf’é?ﬁi. Eysuatiqpdiated otherwise, the
terms "cefppeitions. 'ysesiatiancnandic dosageRin Areauses R i REGBRAJTIIY may

be administered + 1 day, as long as there is at least 48 hours between doses.

[6039] Figure 8 represents azacitidine human PK profiles from an individual patient
(Subject 106003, N = 1) following SC (124 mg, 75 mg/m?) and PO (180 mg, 360 mg, 1,200
mg, Formulation 4) dosing of azacitidine from a RACE clinical study. AUC(0-t) values for
the SC and PO doses are depicted.

[0040] Figure 9 represents azacitidine human PX profiles from an individual patient
(Subject 106004, N = 1) following SC (120 mg, 75 mg/m?) and PO (180 mg, 360 mg, 1,200
mg, Formulation 6) dosing of azacitidine from a RACE clinical study. AUC(0-c0) 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.

[06043] 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



[0064]The term "immediate release,” when used herein in reference to a composition, formulation, or
dosage form provided herein, means that the composition, formulation, or dosage form does not
comprise a component (e.g., a coating) that serves to delay the spatial and/or temporal release of
some or all of the API from the composition, formylation, or dosage form beyond the stomach following
oral administration, In certain embodiments, an immediate release composition, formulation, or dosage
form is ofEPifRltst Mntially in the stomach following oral administration. In specific

embodinjeedd] an iRgesidecrtaane EOMPOSHIAN vEIBHAHRTRE FIRAEESFOUSBRShat is not

delayed-releasg. In specific embodiments,.an in diate relea mpasjtion, formulation, or dosage
form is oFAU R 5T BRS S SR CORA A U R E PO SR 028886 when
used herlenglséfiariénioah gpindimsmaceutical composition, formulation, or dosage form that does not
compris tingsintended to release,the active.ingredient(s) heyond stomach (e.qg., in the
intestine?.(?Pr? %:rta%llgr%%%%rﬁéﬁ§g$§ F\%%t%%?é??::%lcoga glg‘bc{g p?%su#é‘%f‘ (;%rg’rﬁﬁ}gﬁ r?,r lrg%’gse%ge form is
Qesigne@f@ﬁ@éﬁ%@em&ﬁa}?ﬂmﬁﬂﬂ;i@@éﬁt(éi,méiéntiaﬂgidnﬂpgsswdmm. [0066]The term "substantially
in the StquRg). WPRIKSE SRR JaEIRIREIaR HMPRALIoR.INY Som R iRsAgs form provided
0,

herein, means that at least about 99%, at least about 95%, at least about at least about 85%, at
least abdBtienus atakdesingef azassidine @ik Egramatoms #3.1#4stnhébiabswiout desageabout 60%, at
least abqeid5%, at least about 50%, at least about 45%, at least about 40%, at least about 35%, at
least abolﬁé%(i%, Jleast gbout 25%, at least about 20%, at least about 15%, or at. least about 10% of
the cytidi a|03£i§‘f’&é JERTRISRIS REOHIE P BHRATRASTa I CORRSATALAR YRETREme ARBFRE ated terms
as used kwalejfokderng dfsl dosigssharmietintheityFoinrlatialegisampde adilsblagdorsmiake by or
transpor s cells lining the stomach and then made_ available to the body. [Q067]The, term
"subject'TI‘l?s&({j%?ine ]I%nggg[cr)eﬁl{gﬁ tgzﬁﬁ?ﬁa saIseu% ogggsrﬁg%nma sﬁﬁ%lpuadfﬁé‘?%{]f%gpl EH)to, primates
(e.g., hunsasis)tiowvds) shllepinpats) dusisg of degystidos witb Fitsnrosiomicd andl#henika6tn specific
embodi S=Hje 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
sequentilif#NithinFigep ERifrprRratiAiplol alomivendboindidduaEind Srandanea agenitiinhe 16 cell or
in the suRjecks-kapinatibapABR imeLI R URRIRE | caltAl AL DR RALEC eHietal i same time. In
one embodiment, the therapeutic agents are in the same composition or unit dosage form. In other
embodinﬁ%‘fgmaﬂ%ﬁéﬁﬂﬂ %@ents are in separate compositions or unit dosage forms. In certain

embodinje#se] a fiBigager? egpdientcnvusisierResiiiRitRihe Rmivdies] bomiuldas3Bminutes, 45
minutes, 1 hour, 2\hours, 4 hours, 6 hours, 1 urs, 24 hours, 48 hours, 72 hours, 96 hours, 1 week,
2 Weeksgﬁem%kss%?iv\?vrgg gz j%/t\r/%’ie es,%?/jgleés},&g A g??}?%éﬁ’ \’Ibégﬁﬁ%’r%’)%]o% ésmitantly with, or
subsequit¥st] (e.dFigumi{ltepreténts imotewn3Bamivl Aes;iddimeisxposyrd docrmpdredits, SChours, 6 hours,

12 hour 7 .3, , eeks, 5 weeks, 6
weeks, ?ﬁgﬁ&éﬁgf ﬁgg%%%e%%&?gg?&%@% t}l.g\ir!gcﬁha{gzsg\@éﬁ;n t eirxg%giﬁ%cotlg%ﬁﬁ%%ﬁhe term

"isotopic#édl"ﬁﬁésition" refers to the amount of each isotope present in a given atomic position, and
"natural isotopic composition” refers to the naturally occurring isotopic composition or abundance for a

given atafbic p@HDATEDHESCRIFE OMhtaining their natural isotopic composition may also be
referred to herein as "non-enriched.” Unless otherwise designated, the atomic positions of the

compou®Sidcited nlsrsidedine drthervisecpidedmical pruiabiendBeapansiuseat win. ave theample, unless
otherwisg,{aig ednpalioy ihdasiopainoaecs linal %i'c'fﬂ"if?Eﬂ?&ﬂfoﬂﬂ:’hﬁﬁﬁ@awﬁéﬂon is

understood to have hydrogen at Its natural isotopic composition. [0070]The term "isotopically enriched"

refers to®H H?Eﬁﬁ%rﬁ ﬁGﬁ"r}éﬁfmﬂ qs }gg@gmgatcd 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



composition other than the natural isotopic composition of that atom. "Isotopically enriched" may also
refer to a compound containing at least one atomic position having an isotopic composition other than
the natural isotopic composition of that atom. As used herein, an "isotopologue” is an isotopically
enriched compound. [0071]The term “isotopic enli'yhment" refers to the percentage of incorporation of
an amount of a specific isotope at a given atomic position in a molecule in the place of that atom's

natural iS6igpis BsaRyEsdnsde hreegainemberunerisntesicsm wbavta gfiven position means that

1% of theapaaGHIRRIFY }heiMSIVEMINIC2CaNEND dsmddudyvitibesSne céiedhaabinmBasause the
naturally occyrring distrjbution. of deyterium is about 0,0156%, deuterium enrichment at any position in
a compol§iftt sYPRAE S e APRERS TG Yo RES AN AR i 4tehetO 18 dBst |8 61 86 o d 72 The term
"isotopic 62y isynsn] Je6tovs,refer . 594 1@ el ook 0sResf theiikatopigeasrpgaition and the natural

isotopic ol sitio ofaﬁ_Pec,ified‘ii'sot??%%g gll? Q073 W%hIe eel%ar? to th%cor,npounds,pro ided herein,

when a partic Iarag%sl%dpggﬁ}ghafls es ed 25 hEvin At or f?:c’ it FEerod that the

abundantecetfmimiiiecizntatht atadosition ¢s zubkosatinlyigrdieasehamdiber deasoral faine od anee of

deuteriu ich.i 15%. A: positi lgpa ' i ically-has a minimum
isotopic enri hér%%r?ts ac%%%ﬁr?%?&%%rgé?ﬁ%%?ﬁgng% %%%(?ﬁﬁ@o g%%%’rﬁrr%/f%%gorporation),
at least Z00dmBmNg be srsertheiioEsaiagioh jhadisese Sodoenbygensifing dranmibsrporation), at least

3500 (5Z,anf1HQHEHH BT FHAUPRIGEPIbpRYISAR! Mgrgf%&wﬂwm&pmpmc@& least 4500
(67.5% deuterium incorporation), at least 500(3&7}5% euterium incorporation), at least 5500 (82.5%

deuteriufi RSO 8o sarke (onshtahrdntns M hgiesministationgia3 3 (95% deuterium
incorporatiatpowid eagb&pe For Yy iU RsiviR, WRRROKMINL, oie 82516 A8(A974] detierium

incorporation), or at least 6633F3 §|99.5% d éerium.in orporation) at each designated deuterium
position.a[%‘})gﬁfh'ﬁ%efs oPRARAE W%ﬁfnﬁﬁ%u 5?55%%%‘“&?%& factor of the compounds provided
hergin lca[@tlSéIdeteHmimedl hssitig, andvmdﬁmdhm&ytkpaﬁﬁdhdﬁs&émmﬂp@mﬁ tjgﬁmwdiﬁ(;hrg”skill in the
art, incluging,, $S r Jcle tic 1 ance spectrosc an
crystalonan e B RO Se TR & R P e AR
pharmacdiseisisrforpidagensnone Sompusstiberseb nip ceiaincymibidenamsoths thomsatferde the API
substantially, {06, HAPAERMRAARIR LR DiRISEANR: IRGREAABRoMRENR NG Ay ligine analog is

5-azacytidine. In certain embodiments, the cytidine analog'is 5-aza-2'-deoxycytidine (decitabine or

5-aza-CAPHt C8RATTRIFIIEReitioRd aghivrieuri@h §er fortes antsieof symptoms,

é-;B-D-aﬁagiﬂﬂwrﬁwd_ fégﬁéﬁgﬁs@ﬂdaféﬁéﬁég)ﬁﬂ%ﬁﬂld@rﬁ poeuha '%ﬁﬁjdmﬁ_faﬁégﬁbmpass
-fluoro-2'-depxycytidine ; 2 - deoxy-2',2'-difluorocytidine (Gemcitabine). -

o 2z U0 AR TSRS, STES S BB st SRS b by 1-2(
1H)-pyrithistorgred { dedeasarin pritdad me oxydidhier foB pthieayiveingihentrivar2icyclocytidine
(Ancitabine); %-13-D- ' ra 1-5- osine, (Fazarabine or ara-AC); 6-azacytidine

(o-aaa B G N T a0 orocyticine

(CapecitapiertiaiNandidaige £91-piaveatine  leltitsicegatd, dhedeamifpreventiondijmgsiteel compound

comprisiﬂg@cﬁmegég%?ggggwq}@ fathy m%@mggme-fatty acid conjugate, including, but

4200 ( .

not limited to, CP-4200 (Clavis Pharma ASA) or a compound disclosed in WO 2009/042767, such as
aza-C-S'IBMSeIiH?’é uR5d BRI ol dpless 0 |sparifisdotesstenps “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



18 100761In certain embodiments, cytidine analogs provided herein include esterified derivatives of
cytidine analogs, such as, e.g., esterified derivatives of 5-azacytidine. In particular embodiments,
esterified derivatives are cytidine analogs that contain an ester moiety (e.g., an acetyl group) at one or
more positions on the cytidine analog molecule. Egterified derivatives may be prepared by any method
known in the art. In certain embodiments, esterified derivatives of a cytidine apalog serve as prodrugs

of the cyREFRERARSICBRERTHIRsERE FoNBIRRE! A FARPEASHIEA B At AEAVERe, the derivative
is deacetdairikiraidéofahdelishipesiididine analog. A particular embodiment herein provides

2',3',5'-tri 1-5-azacytjdine,(TAC), which possesses favqrable physjcal-chemical and therapeutic
propertie@.%% ,e.ﬁ‘.s, ‘I'ﬁ%ggﬁeéﬁ ﬁf‘gﬁgﬁﬁtﬂﬁﬁeﬂ‘g‘f’%ﬁ%&%@ﬁ%‘%(lﬁlﬁmgﬁﬁﬁﬁpplicaﬂon No.
PCT/US 2608405 Aiiddyit 7 swh theffedtive @ebaduniD of e lapnponh @ hdsal dn emetiny katffigiégents for the
Treatment of. Myelodysplastic Swndrome” (Abstract No. 3369), In: Proceedings. of the 100th Annual
Meeting BFVAoA (R Do st e oy O 4SRN B o0 o
(PA): AA@Ryzm@ir(m'@te onmmgmmaﬁe@myede«ﬁ_éﬂg ithediggasiman dhehdentWetigs) .[0077]In
certain ol br/iN o aaa o PUide Gl Gl ARG GRMRONNS WhiSh s tructuraly

related to cytidine or deoxycytidine and functionally mimics and/or antagonizes the action of cytidine or

deoxycytieRFrPealis agenb #B B8 PR Eh EOMBIBRIQR VB OBRAE MQE gen szl ddich Providisdes),
complex@ssrRkestib GendHERMRORaMRIANG iomaaaeleKk 6HiRE dRENRIVES Q)rike. CrlidhBamgnalogs

provided herein. For example, particular embodiments provide salts, cocrystals, solvates (e.g.,
hydrates) RESRRBIECELY SHEGHINGFMR aBRfit LTS HUT St GaR FREVRPBF SRR, Certain
embodimgipiswovideanyticiagyandogs trahaldsRonphiias 0pcaystalss dilvalesrigrdeydiates), or
complexes, of the tﬁgt;j;lline ar}alo%f? g%%;/éeed '&?Jreéﬂé For example, particular embodiments provide 5-

azacytidiﬁ'g‘ﬁ?% on-ionzed, i ﬁ‘y Wt agent.

e.d., anhydrousy, non-complexed form. Certain
embodinfeaédhereis psodibersivxamdandéswaherwisr speyifttidcadpadph gl arovadkyc fiestir. [0078]Cytidine

analogs Rﬁ?&&qﬁdﬁhsfc%mﬁm@% HeRH&H SRS SHIGHG em&%%gg O&%ﬁ@lﬂ&%{&ﬁ&{?{e&ed herein

or otherwise available in“the literature. For example, particular met r synthesizing 5-azacytidine
are taugednrrenge. LA Drophidagtically BT UStAmMTLAE EtRiBROURE trefRY MBI 4Eh of which is

incorporgiReh RAIRIn ! SRR ARRYHIINGIIR &%%%@%éf%@hﬁ@ﬂ%ﬁcﬁ%mwﬁé% Warren,
(0]

NJ. Other cytidine analcégs provided herein may be prepared using previously disclosed synthetic

procedur@Srivdnsindepeijarks PrvsriinmAf tadiseate {H‘e fgoprenhyiasisple AfRstivrients,

exemplagmeyindinaroarigpdiays she ik espRross decriie ophylaklsQHGHafdks the

0-Az aCytlinclj'Lr;)%?rigét?ci rel:¥ 1(52535! -&Z a%%griq)?ophylactic agent.
[0061] “Tumor,” as used herein, refers to all neoplastic cell growth and proliferation,
whether malignant or benign, and all pre-cancerous and cancerous cells and tissues.
“Neoplastic,” as used herein, refers to any form of dysregulated or unregulated cell growth,
whether malignant or benign, resulting in abnormal tissue growth. Thus, “neoplastic cells”
include malignant and benign cells having dysregulated or unregulated cell growth.
[0062] The terms “cancer” and “cancerous” refer to or describe the physiological
condition in mammals that is typically characterized by unregulated cell growth. Examples
of cancer include, but are not limited to blood bome (e.g., lymphoma, leukemia) and solid
tumors.
[0063] The terms “composition,” “formulation,” and “dosage form,” as used hereinr 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



0-F 2.Isotopically Enriched Cytidine Analogs [0080]Particular embodiments herein provide isotopically

enriched cytidine analogs, prodrugs thereof, synthetic intermediates thereof, and metabolites thereof

For example, specific embodiments herein provide isotopically enriched 5-azacytidine. [0081]Isotopic

enrichment (e.g., deuteration) of pharmaceuticals;ko improve phannacokinetics ("PK"),

pharmacgdynamics Pli , and.toxicit files, has been demonstrated previous)y w't? some classes
e S pisgs e

J ro
of cruugs EaSPTRPES i S RIEOR: S deCHS ARF s B0 PR SEETRESTERE $Nat. Cancer
Inst., 69:nb1 271¢E90A}; tvkhngedibentaheMofafidn Remd38:R1(4864¢; BotconsétabpbyitigryTetab.
Dispos., 45; a7); 0.t at lisKx X ; Gately et. al., J. Nucl. Med., 27:
388 (198%%@%%@%.,%%?&%%&%&&%‘? E%?%éi%]& ﬁsrgg%%’gg%)wnhout being limited by any
particulaf0®&try, j_s_Ht@Fﬁéﬁa_‘r‘iﬁ@hﬁdéﬁi@ ofleadeigvden beed bereindnarirephs, tiod COMpeRidenor eliminate
unwanteg,melaRglies dRbRHEASH-ITDRIG R RSP ALY W IRiHEE! fiafulGoRUGRDer Of doses

needed to achieve a desired effect; (4) decrease the amount of a dose necessary to achieve a desired

effect; (599Fee Auan ARt SABIPBICA FOEPRRER Mt s? RORHPRIBIbERTKEE ey by aeatidlase the
pr?dugti%?pﬁfi% _ﬂﬂt@lefa%éam&ag f{" %pes%iﬁ WWQEﬂmtﬁ@m&@ﬁﬁﬁfﬁiV& drug and/or a
safer drug for combipation therapy, er the comnpination thera Y IS Intentional or not.

T0055]R AR T DA S B o P ST T SR Poaction rate
of a chermigatdeactdeast hismghsitondoanimion)sr dssibe fsineticotsotopedidteet (hKIEP). For example,

ifaC-Hb is broken,during a,rate-determining step.in a chemical. reaction .e. the step with the
highest t?§§%| |otha{s%af eq lé%setpd%/ ) 23 ?é?&‘ﬂér? rogtf 5g eiﬁ’{getrrlﬁﬁc% orﬂfﬁgf ﬁf/%r%ngle%d\fvrﬂf%%uasne a decrease in
the reactimmatiatancldise progestivill flonnbition, ardespiefomenoss ihikniowntasldyedeuterium Kinetic

Isotope '?éi@&_&ef."?ﬂﬁé?ifé%lﬁxb%dﬂngm}% et Qféﬁge%gﬁ%péfﬁho]nﬁl PR [8R)dspshner et at,

Can. J. Physiol. Pharmacol., vol. 77, pp. 79-88 (1999). [0084]The magnitude of the DKIE can be
expressdarasifrnedtief Bees Bl THRPFER SOTEEEIv A ECtion in which a C-H bond is broken, and the

same reqghes) Whemect@%hﬁﬁt&@ﬁb%mg’*%ex%@a%eremeré?éﬁl%oc‘aaﬁﬂéﬂ%eﬁsaeaiabout 1 (no

isotope effect) to very large numbers, such as 50 or more, meaning that the reaction can be fifty, or
more, tinfO@BRSHANWRERURTAR RIASe8H A 1ae ASEH DO SORBINiR RSB IERTAEY by a particular

theory, higldsKile vaiiednprdiest@)bdyond hostopheh (merionteawsias)uinaditgn which is a
consequen?%?xﬁf the Uncerta'”%’-&%‘gf{@ﬁ Tunne ing is asari ed to Hg)% small mass of ae@égrogen atom,

and occU T2 SRR e AIRGHEHC S RE /S \Wr?é) 3 prdtor'{nc)faﬁl O metmeeTorn in the dbsence of the
required mitasatibe ativegygBdsatse bstariatlyiashnstemadss than hydrogen, it statistically has a
much oWgsgbabil ol AAGLIY T e ARMREKE" WG Tieh{il rkieddadipgetive isotope of
hydrogen, used in research, fusion

composition, formulation, or dosage form provided herein, means that at least about 99%, at

least about 95%, at least about 90%, at least about 85%, at least about 80%, at least about

75%, at least about 70%, at lez'ist about 65%, at least about 60%, at least about 55%, at least

about 50%, at least about 45%, at least about 40%, at least about 35%, at least about 30%, at

least about 25%, at least about 20%, at least about 15%, or at.least about 10% of the cytidine

analog is released in the stomach. The term “released in the stomach” and related terms as

used herein refer to the process whereby the cytidine analog is made available for 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



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 T20. Tritium decays slowly (half-life = 12.3 years)
and emits a low energy beta particle that cannot ggnetrate the outer layer of human skin. Internal
exposure is the main hnard associated with this isotope, 21 yet it must be ingested in large amounts
to pose &It MRIAEH HERINE L aPRANGAT STtdiriRPialngicalon hetapeBH et Aust be
consumekkhefaéeithécdahpe aniBaansashe \theripehatthianselréritiuhe famg tndiogearresults in yet a
stronger bond than tdeute iun&land ?ng S nU{?e ic%lllé/ Iar%er isotope effectshl%OS(’é]gigmilaralx, substitution
of isotop‘é%“f PEEer C R mENE he ua‘fnlg“,l%nu MO Mnted ??ﬁé“&sﬁ{f‘c“?&%ar O %g1§ Tor 36S for
sulfur, 150t fmitritagedioans 17 GataiBérfordimenen arfiesy dgent tmmbecatbhinjetesekipatic isGegpe effect.

[0087]”‘;‘91%{3%5’9%', ?9‘%%i§&%@£e§6?§i&i’e%”«?§ynﬁkﬁ{é§y i) B%%:@“&BP@SS?E ‘?T'&rﬁ‘ﬂélai%{%eign

substances, such as therapéutic agents$, from its Girculation systém. Examples of such efizymes

include tRé suess Hfhearp4B0henssy MekomsYlPaepke Staiepkas] vreska eweeks, frmerks, Gehydrogenases,
and mongaiing %@é?@?*lW@%%ﬁﬁé}%ﬁ%ﬁ%&ﬂ?ﬁ%ﬁ?@%%}ﬁ%?& 50 TiguRedar

intermediates or metabolites for renal excretion. Some of the most common metabolic reactions of

pharmacEUREBrEsMBInueH JsI RinHESo kibatod BPursLboHImRhoyEn, Eboymsatibereiisr a

carbon-qie(as, 7l T R; 0AHReR, (Credki|- B anidtkd ewesidll3 eI 20 ilgies N8ayeeRsstable or
unstable under\%h%sial(gi%ic | conditions, gnd can have substantially different pharmacokinetic,
pharmactu}igaksiate BHETERES f’tﬁ?&ﬂﬂi@eﬁ%‘?ﬁgg p&ffive to the parent compounds. For

many drgge9uch Pidrtariisatepiapishpsiticad ufeth ésehe gsuafiehemrtjusadpemesamisization of

multiple or high daily doses. [0088]lsotopic.enrichment.at certain positions of a compound provided
M i e S R S T
toxicoIogkmbwha@oﬁi&fuompbundhmgmgcgmmmigmﬁﬂsoAm@em contgioingd having a
natural ISQIARIGEAMBSRIIR IR AR ARG Y. Rt ey 6 iR AUChRE R RaToTRgd.on the site of

C-H bond cleavage during metabolism. [0089]Certain embodiments herein provide deuterium enriched
5-azacytihsevdsrafssignaingd s Fnaisrmonron ek irsinmprinds rcited SATehn AIMBRAO is/are

:csotODIiCqJIé)éI%EHEi'Zﬁiazﬁsi YabhlCRbiepi ot tha GRS A NFRMBRAIRIE NIAIRsQiieRifesaiR @rgicamapounds of
ormuta g:zismon is c%esignated specifically as “H” or “hydrogen,” the position is understood to have

hydrogen at its natural isotopic composition.

[6070] The term “isotopically enriched” refers to an atomic position having an isotopic
composition other than the natural isotopic composition of that atom. “Isotopically enriched”
may also refer to 2 compound containing at least one atomic position having an isotopic
composition other than the natural isotopic composition of that atom. As used herein, an
“isotopologue” is an isotopically enriched compound.

[0071]  The term “isotopic enrichment” refers to the percentage of incorporation of an
amount of a specific isotope at a given atomic position in a molecule in the place of that
atom’s natural isotopic composition. For example, deuterium enrichment of 1% at a given
position means that 1% of the molecules in a given sample contain 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.



wherein one or more Y atom(s) (Le., Y1, Y2, Y3, Y4, Y5, Y6, and Y7) is/are hydrogen(s) isotopically
enriched with deuterium, and any remaining Y atom(s) is/are non-enriched hydrogen atom(s). In
particular embodiments, one, two, three, four, five, six, or seven of the indicated Y atom(s) is/are
isotopically enriched with deuterium, and any remgining Y atom(s) is/are non-enriched hydrogen(s).
[00901In certain embodiments, one or more Y atoms on the ribose moiety of Compound (I) are

deuteriuf0¥lichedY BLFtRATL IO:he SRROWIER RRe VISisd DIerain. WhG R RY UERAHOWIK P eYHYBounds, in
which theg @é%@én@ed@ﬂlﬂﬁiﬁﬁg@d@&i&ﬂﬂm‘@ﬁﬁmd@d@m&ﬂqmm h&n&aﬁ@@ﬁﬂﬂdﬁ%ﬁﬁﬁﬁé@g the given

COmp o e A ot e St N5 St RESIion(h abos e iyl apyypoiance of
0.015%. A position designated as having deuterium typically has a minimum isotopic
enrichment factor of, in particular embodiments, at least 1000 (15% deuterium’
incorporation), at least 2000 (30% deuterium incorporation), at least 3000 (45% deuterium
incorporation), at least 3500 (52.5% deuterium incorporation), at least 4000 (60% deuterium
incorporation), at least 4500 (67.5% deuterium incorporation), at least 5000 {75% deuterium
incorporation), at least 5500 (82.5% deuterium incorporation), at least 6000 (90% deuterium
incorporation), at least 6333.3 (95% deuterium incorporation), at least 6466.7 (97%
deuterium incorporation), at least 6600 (99% deuterium incorporation), or at least 6633.3
(99.5% deuterium incorporation) at each designated deuterium position.

[0074]  The isotopic enrichment and isotopic enrichment factor of the compounds
provided herein can be determined using conventional analytical methods known to one of
ordinary skill in the art, including, e.g., mass spectrometry, nuclear magnetic resonance
spectroscopy, and crystallography.

B. Cytidine Analogs

1. Overview

[0075] Provided herein are dosage forms, pharmaceutical formulations and compositions
comprising cytidine analogs that release the API substantially in the stomach upon oral
administration. In certain embodiments, the cytidine analog is 5-azacytidine. In certain
embodiments, the cytidine analog is 5-aza-2'-deoxycytidine (decitabine or 5-aza-CdR). In
certain embodiments, the cytidine analog is, for example: 1-B-D-arabinofuranosylcytosine
(Cytarabine or ara-C); pseudoiso-cytidine (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
(dH-aza-CR); N*-pentyloxy-carbonyl-5'-deoxy-5-fluorocytidine {Capecitabine);
N*-octadecyl-cytarabine; elaidic acid cytarabine; or a conjugated compound comprising a
cytidine analog and a fatty acid (e.g., an azacitidine—fatty acid conjugate, including, but not
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).
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[0076]  In certain embodiments, cytidine analogs provided herein include esterified
derivatives of cytidine analogs, such as, e.g., esterified derivatives of 5-azacytidine. In
particular embodiments, esterified derivatives are cytidine analogs that contain an ester
moiety (e.g., an acetyl group) at one or more positions on the cytidine analog molecule.
Esterified derivatives may be prepared by any method known in the art. In certain
embodiments, esterified derivatives of a cytidine analog serve as prodrugs of the cytidine
analog, such that, e.g., following administration of an esterified derivative, the derivative is
deacetylated in vivo to yield the cytidine analog. A particular embodiment herein provides
2',3', 5 -triacetyl-5-azacytidine (TAC), which possesses favorable physical-chemical and
therapeutic properties. See, e.g., International Publication No. WO 2008/092127
(International Application No. PCT/US2008/052124); Ziemba, A.]., et al., “Development of
Oral Demethylating Agents for the Treatment of Myelodysplastic Syndrome” (Abstract No.
3369), In: Proceedings of the 100th Annual Meeting of the American Association for Cancer
Research; 2009 Apr. 18-22; Denver, Co. Philadelphia (PA): AACR; 2009 (both of which are
incorporated by reference herein in their entireties).
[0077} In certain embodiments, the cytidine analogs provided herein include any
compound which is structurally related to cytidine or deoxycytidine and functionally mimics
and/or antagonizes the action of cytidine or deoxycytidine. Certain embodiments herein
provide salts, cocrystals, solvates (e.g., hydrates), complexes, prodrugs, precursors,
metabolites, and/or other derivatives of the cytidine analogs provided herein. For example,
particular embodiments provide salts, cocrystals, solvates (e.g., hydrates), complexes,
precursors, metabolites, and/or other derivatives of 5-azacytidine. Certain embodiments
provide cytidine analogs that are not salts, cocrystals, solvates (e.g., hydrates), or complexes
of the cytidine analogs provided herein. For example, particular embodiments provide 5-
azacytidine in a non~ionized, non-solvated (e.g., anhydrous), non-complexed form. Certain
embodiments herein provide mixtures of two or more cytidine analogs provided herein.
[0078]  Cytidine analogs provided herein may be prepared using synthetic methods and
procedures referenced 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.



OHOHOHOHOHOH 1-41-51-6 NH2 and HO 23 [0091]In certain embodiments, the Y atom on the
5-azacytosine moiety of Compound (I) is deuterium-enriched. Particular example includes the following
compound, in which the label "D" indicates a deuterium-enriched atomic position, i.e., a sample
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ribose mUI8RPland IRoampembadiments sxepRIam cyHineBrlcsrguE He girarhuge aravidsd enriched.
Particulaggxamples include, but are not limited to, the following compounds, in which the label "D"
indicates a deuterium-enriched atomic ition, i.e., a sampl&comprising the given, compound has a

deuterium enrichmefit?at the indicated wﬁion(s) above the natural abundance of detfterium:
NT=N NI =N = N” "NH

o

N
|
kN/KO N/&O N
HO HO HO HO
0 0 0.0 8]
H H H H H H H H
OH

OH OH OH H OH OH
Azacitidine Decitabine Cytarabine (Ara-C) Pseudoisocytidine {psi ICR)
NH; NH»

x X Fa NH,
C g T o
'N’J*o (N\AO "o A N
F
H

' N™0 |
HO HO 'NAO
H H
OH F OH OH OH HS™},
Gemcitabine Zebularine __ FCdR Emtriva
‘NH, NH.

N HN)§N
Nl'TNK/KO l\N/gO

HG HO.
0 0
H H H H
~ OH OH OH OH
6-Azacytidine 5-6-Dihydro-5-azacytidine

2. Isotopically Enriched Cytidine Analogs
[0080] Particular embodiments herein provide isotopically enriched cytidine analogs,

prodrugs thereof, synthetic intermediates thereof, and metabolites 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



24 NH2 DNO olFo andOH OH 1-15 [0093]lt is understood that one or more deuterium(s) may
exchange with hydrogen under physiological conditions. [0094]Certain embodiments herein provide
carbon-13 enriched analogs of 5-azacytidine, wherein one or more carbon(s) in the 5-azacytidine
molecule is/are isotopically enriched with carbon-}3. In certain embodiments, provided herein are

compounds of formula (I1): NH2 3 HO 8
et. al., Metabolism, 43: 487 (1994); Gately et. al., J. Nucl. Med., 27: 388 (1986); Wade, D.,

Chem. Biol. Interact. 117: 191 (1999).
[0082]  Without being limited by any particular theory, isotopic enrichment of a drug can
be used, for example, to: (1) reduce or eliminate unwanted metabolites; (2) increase the half-
life of the parent drug; (3) decrease the number of doses needed to achieve a desired effect;
(4) decrease the amount of a dose necessary to achieve a desired effect; (5) increase the
formation of active metabolites, if any are formed; and/or (6) decrease the production of
deleterious metabolites in specific tissues and/or create a more effective drug and/or a safer
drug for combination therapy, whether the combination therapy is intentional or not.
[0083]  Replacement of an atom for one of its isotopes may ofien resuit in a change in the
reaction rate of a chemical reaction. This phenomenon is known as the Kinetic Isotope Effect
(*KIE”). For example, if a C—H bond is broken during a rate-determining step in a chemical
reaction {i.e. the step with the highest transition state energy), substitution of a deuterium for
that hydrogen will cause a decrease in the reaction rate and the process will slow down. This
phenomenon is known as the Deuterium Kinetic Isotope Effect (“"DKIE”). See, e.g, Foster ef
al., Adv. Drug Res., vol. 14, pp. 1-36 (1985); Kushner et al., Can. J. Physiol. Pharmacol., vol.
77, pp- 79-88 (1999).
[0084]  The magnitude of the DKIE can be expressed as the ratio between the rates of a
given reaction in which a C—H bond is broken, and the same reaction where deuterium is
substituted for hydrogen. The DKIE can range from about 1 (no isotope effect) to very large
numbers, such as 50 or more, meaning that the reaction can be fifty, or more, times slower '
when deuterium is substituted for hydrogen. Without being limited by a particular theory,
high DKIE values may be due in part to a phenomenon known as tunneling, which is a
consequence of the uncertainty principle. Tunneling is ascribed to the small mass of a

- hydrogen atom, and occurs because transition states involving a proton can sometimes form
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>0. 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,



11 HH OH OH 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!, 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)(Le., atoms 1, 2, 3, 4, 5, 6, 7, and 8) is/are jsotopically enriched with carbon-13, and any
remaining carbon atom(s) is/are non-enriched. [0095]In certain embodiments, one or more carbon
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[0087]  The animal body expresses a variety of enzymes for the purpose of eliminating

foreign substances, such as therapeutic agents, from its circulation system. Examples of such

enzymes include the cytochrome P450 enzymes (“CYPs™), esterases, proteases, reductases,

dehydrogenases, and monoamine oxidases, to react with and convert these foreign substances

to more polar intermediates or metabolites for renal excretion. Some of the most common

metabolic reactions of pharmaceutical compounds involve the oxidation of a carbon-

hydrogen (C-H) bond to either a carbon-oxygen (C-O) or carbon-carbon (C-C) pi-bond.

The resultant metabolites may be stable or unstable under physiological conditions, and can

have substantially different pharmacokinetic, pharmacodynamic, and acute and long-term

toxicity profiles relative to the parent compounds. For many drugs, such oxidations are rapid.

As a result, these drugs often require the administration of multiple or high daily doses.

[6088] Isotopic enrichment at certain positions of a compound provided herein may

produce a detectable KIE that affects the pharmacokinetic, pharmacologic, and/or

toxicological profiles of a compound provided herein in comparison with a similar compound

having a natural isotopic composition. In one embodiment, the deuterium enrichment is

performed on the site of C—H bond cleavage during metabolism.

[0089]  Certain embodiments herein provide deuterium enriched 5-azacytidine analogs,

wherein one or more hydrogen(s) in the 5-azacytidine molecule is/are isotopically enriched

with deuterium. In certain embodiments, provided herein are compounds of formula (I):
NH;

HO Y2
o)
yé Y
Y3 yeé
OH OH



[0097]In certain embodiments, one or more carbon atoms on the ribose moiety and one or more
carbon atoms on the 5-azacytosine moiety of Compound (1) are enriched with carbon-13, Le., any
combination of carbon-13 enrichment for the ribose moiety and carbon-13 enrichment for the
azacitosine moiety is encompassed herein. [0098]In certain embodiments, one or more hydrogen(s)
is/are enriched with deuterium(s) and one oy more carpo (s‘gﬁls/are enriched with carbon-13, L e., any
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disclosed in U.S, Paten 038,038, which js incorporated herein by reference in its entirety.
[00100] IROSEIRRID B rrrtural dnpdsnesfidprtetiV®nriched starting material, such as a
deuterium-enriched ribose, a deuterium-enriched 5-azacytosine, a carbon-13-enriched 27 ribose,
and/or a carbon-13-enricngzd S-azacytosine, may be gipployed as the starting mat%jlal in the following
general scheme to prepafte the corresponding deutet;i#én and/or carbon-13 enriche §-azacytidine (See
Scheme 1). Followingghe pipcedures in U.S. Pategy :n/,038,038, 5-azacytosi freated with
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[0091] In certain embodiments, the Y atom on the 5-azacytosine moiety of Compound (I)
is deuterium-enriched. Particular example includes the following compound, in which the
label “D” indicates a deuterium-enriched atomic position, i.e., a sample comprising the given
compound has a deuterium enrichment at the indicated position(s) above the natural

abundance of deuterium:
NH,

N)\N
D)I\N/KO

o
H
O

 HO

H

B on )
I-8

[0092] In certain embodiments, one or more Y atoms on the ribose moiety and the Y
atom on the 5-azacytosine moiety of Compound (1) are deuterium-enriched. Particular
examples include, but are not limited to, the following compounds, in which the label “D”
indicates a deuterium-enriched atomic position, i.e., a sample comprising the given
compound has a deuterium enrichment at the indicated position(s) above the natural

abundance of deuterium:

NH, NH, NH,

A
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I-15

[0093]  Itis understood that one or more deuterium(s) may exchange with hydrogen under

physiological conditions. 7
[0094]  Certain embodiments herein provide carbon-13 enriched analogs of 5-azacytidine,
wherein one or more carbon(s) in the 5-azacytidine molecule is/are isotopically enriched with

carbon-13. In certain embodiments, provided herein are compounds of formula (II):

e
1
N XY
1
\N/ ‘-‘:.;-0
HO._
? o
7H/ 4
H 1 el
OH OH
(I,

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:
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I1-10 11-11
[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

limited to, the following compounds, in which the asterisk *“*” indicates a carbon-13 enriched
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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:

NH2 NHis
%k %,
N| Y N! N
LN 0 * Lm o
HO
0 O
A ) 0 A
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12 H-13 11-14

[0097} In certain embodiments, one or more carbon atoms on the ribose moiety and one
or more carbon atoms on the 5-azacytosine moiety of Compound (II) are enriched with
carbon-13, i.e., any combination of carbon-13 enrichment for the ribose moiety and carbon-
13 enrichment for the azacifosine moiety is encompassed herein.
[0098] In certain embodiments, one or more hydrogen(s) is/are enriched with
deuterium(s) and one or more carbon(s) is/are enriched with carbon-13, i.e., any combination
of deuterium enrichment and carbon-13 enrichment of 5-azacytidine is encompassed herein.
3. Synthesis of Isotopically Enriched Cvtidine 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



H OAc OAc H '\l CF3HH OAc OAc DCM NaOMe MeOH NR2 [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 28 source g prepared following literature procedures. Specific
examples of deuterium-enriched ribose starting material include, but are not limited to, the following

compouritherstaRer B an-Idriched Hracasriesing maxthe eaplassdirgify quatiagunatertiched
S-azacyfiglihe AReNs JMBhEsdneabtadiBitpare the corresponding deuterium and/or carbon-13

enriched 5-azacytidine (See Scheme 1). Following the procedures in U.S. Patent No.
7,038,038, 5-azacytosine is treated with hexamethyldisilazane (HMDS) to render a silylated
5-azacytosine. Tetraacetyl-D-ribose is prepared by reacting D-ribose with sodium acetate in
acetic anhydride, following the procedures in Brown ef al., Biochemical Preparations, 1955,
4,70-76. The silylated 5-azacytosine is coupled to tetraacetyl-D-ribose in the presence of
TMS-triflate, and the resulting protected 5-azacytidine is treated with sodium methoxide in
methanol to yield 5-azacytidine. See U.S. Patent No. 7,038,038,
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[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
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source or prepared following literature procedures. Specific examples of deuterium-enriched
ribose starting material include, but are not limited to, the following compounds listed in

Table 1, which may be converted to the corresponding deuterium-enriched 5-azacytidine

analogs.
TABLE 1
Sta_rtn_:g Structure Source/Reference S-Azacyiidine
Material - _—— _—— Product
I :o: :ou
D-Ribose-1-D o Cambridge Isotope Lab. 1-1
"on  oH
HO
o OM )
D-Ribose-2-D i O Cambridge Isotope Lab. I-2
R OH OH
HO.
o} OH . .
D-Ribose-3-D l? ?" Omicron Biochemicals, Inc. I-3
"o om
HO
) OH
D-Ribose-4-D H o H Omicron Biochemicals, Inc. I-4
OH OH
Ho._ /%,
D-Ribose-5,5'- o oH . . .
(] H Omicron Biochemicals, Inc. I-5
D, H
Owl OH
no. 2 ;
D-Ribose- Do o Prepared foliowx._ng the
& },ﬁ‘ procedures in I-6
3,4,5,5-Dy 0 J. Am. Chem. Soc. 1996,

[=]
I
o
x

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 5-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 et 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.
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5-Azacvtidine Product I-1
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Scheme 2
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[00103] In other embodiments, both the hydrogen position on the 5-azacytosine ring and
one or more hydrogen positions in the ribose portion of 5-azacytidine are enriched with
deuterium, Such 5-azacytidine analogs may be prepared, e.g., following Scheme I, coupling
a suitable deuterated ribose starting materials with deuterated 5-azacytosine. For example,
compounds I-9, 1-10, I-11, I-12, I-13, and I-14 may be prepared from the corresponding
deuterated ribose starting material listed in Table 1, and deuterated 5-azacytosine prepared
according to Scheme 2.

[00104] In some embodiments, one or more carbon atoms in the ribose portion of 5-
azacytidine are enriched with carbon-13. Such 5-azacytidine analogs may be prepared
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)



1-21-31-4 1-5 D-Ribose- 3,4,5,5'-D4 HO Prepared following the OHprocedures in J. Am.
Chem. Soc. 1996, 118, 7929-7940. 1-6 1001021 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 5-azacytosine follgwing 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. =87 19-24; Piskala et al., in Zorbach and Tipson (eds.) Synthetic Procedures in
Nucleic Acid Chemistry, Vol. 1, Wiley Interscience, New York, 1968, 107- 1%8£iskta.ldeg, Collect. Czech.
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Scheme 2 (from Aldrich) Alternative conditions for preparing 5-azacytosine: NH2 OCH20H3 (from
Aldrich)NN NaOEt, EtOH NH2 OD N'O [00103] In other embodiments, both the hydrogen position on the
5-azacytosine ring and one or more hydrogen positions in the ribose portion of 5-azacytidine are
enriched with deuterium. Such 5-azacytidine ana%‘ gs may be prepared, e.g., following Scheme 1,
coupling a suitable deuterated ribose starting materials with deuterated 5-azacytosine. For example,

compounds# & 10, I-117P 1013 and 1-14 may be prepared from the corresponding deuterated
ribose starti matgerlal Ilstedq aand deuterglggh xafaQytosine preparedipggording to Scheme
A ; .

2. 2,3,4,5-3Cy oM OH
HO__
D-Ribose- O s .
5 g ot Cambridge Isotope Lab. I-11
1329394’5- Cs H Oi‘-l .OH ' '

[00105] In other embodiments, one or more carbon atoms in the S-azacytosine ring are
enriched with carbon-13. Such 5-azacytidine analogs may be prepared from a carbon-13-
enriched 5-azacytosine following Scheme 1. The carbon-13 enriched 5-azacytosine
intermediates may be prepared from suitable carbon-13 enriched reagents as shown in
Scheme 3. See e.g., Grundmann ef al., Chem. Ber. 1954, 87, 19-24; Piskala et 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.
Scheme 3
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{from Signa Aldrich)

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

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



[00104] In some embodiments, one or more carbon atoms in the ribose portion of 5- azarytidine are
enriched with carbon-13. Such 5-azacytidine analogs may be prepared following Scheme 1 from a
suitable carbon-13-enriched ribose, purchased from a commercial source or prepared following
literature procedures. Specific examples of carbog;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-183e@‘@héﬁ%ﬁ&%ﬁ&?ﬁ%ﬁMQ%W%MRV@&%%I&%&%%‘BW%M atomic

PosSition) P ligted e s PoieARt ik 3 bR ER bR Hkidisa Aldrich Cambridge
sotope Lab. 11-
P azacytosine. For example, compounds may be prepared from a carbon-13-enriched ribose

starting material listed in Table 2, and carbon-13-enriched 5-azacytosine prepared according
to Scheme 3.
[00107] The routes and methods described above may be modified to provide an
isotopolougue of 5-azacytidine having both deuterium enrichment and carbon-13 enrichment.

C. Pharmaceutical Formulations

1. Overview

[00108] Embodiments herein encompass pharmaceutical formulations and compositions
comprising one or more cytidine analogs, e g., S-azacytidine, and optionally a permeation
enhancer, wherein the formulations and compositions are prepared for oral administration. In
a particular embodiment, the formulations and compositions are prepared for release of the
cytidine analog'substantially in the stomach. In specific embodiments, the cytidine analogs,
e.g., 5-azacytidine, and the pharmaceutical formulations and compositions are used for
treating diseases and disorders associated with abnormal cell proliferation, wherein the
cytidine analogs, the formulations and compositions are prepared for oral administration,.
preferably for release of the cytidine analogs substantially in the stomach. Particular
embodiments relate to the use of one or more cytidine analogs, e.g., 5-azacytidine, for the
preparation of pharmaceutical formulations and compositions for treating particular medical
indications, as provided herein. The pharmaceutical formulations and compositions
comprising cytidine analogs provided herein are intended for oral delivery of the cytidine
analog in subjects in need thereof. Oral delivery formats include, but are not limited to,
tablets, capsules, caplets, solutions, suspensions, and syrups, and may also comprise a
plurality of granules, beads, powders or pellets that may or may not be encapsulated. Such
formats may also be referred to herein as the “drug core” which contains the cytidine analog.
[00109] Particular embodiments herein provide solid oral dosage forms that are tablets or
capsules. In certain embodiments, the formulation is a tablet comprising a cytidine analog.
In certain embodiments, the formulation 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
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controlled release tablet releasing the API, e.g., substantially in the stomach. In certain
embodiments, the formulation is a hard gelatin capsule. In certain embodiments, the
formulation is a soft gelatin capsule. In certain embodiments, the capsule is a hydroxypropyl
methylcellulose (HPMC) capsule. In certain embodiments, the formulation is an immediate
release capsule. In certain embodiments, the formulation is an_immediate or controlled
release capsule releasing the AP, e.g., substantially in the stomach. In certain embodiments,
the formulation is a rapidly disintegrating tablet that dissolves substantially in the mouth
following administration. In certain embodiments, embodiments herein encompass the use of
cytidine analogs, e.g., 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.

2. Performance of Certain Dosage Forms Provided Herein

[00110] In certain embodiments, the formulations comprising the cytidine analogs, such
as, for example, 5-azacytidine, effect an immediate release of the API upon oral
administration. In particular embodiments, the formulations comprising the cytidine analogs,
such as, for example, 5-azacytidine, comprise a therapeutically or prophylactically effective
amount of the cytidine analog (and, optionally, one or more excipients) and effect an
immediate release of the API upon oral administration.

[00111] In certain embodiments, the formulations coinprising the cytidine analogs, such
as, for example, S-azacytidine, effect a controlled release of the API substantially in the
stomach upon oral administration. In certain embodiments, the formulations comprising the
cytidine analogs, such as, for example, 5-azacytidine, comprise a therapeutically or
prophylactically effective amount of the cytidine analog and a drug release controlling
component which is capable of releasing the cytidine analog substantially in the stomach. In
certain embodiments, matrices (e.g., polymer matrices) may be employed in the formulation
to control the release of the cytidine analog. In certain embodiments, coatings and/or shells
may be employed in the formulation to control the release of the cytidine analog in the
substantially in the stomach,

[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



[00105] In other embodiments, one or more carbon atoms in the 5-azacytosine ring are enriched with
carbon-13. Such 5-azacytidine analogs may be prepared from a carbon-13- enriched 5-azacytosine
following Scheme 1. The carbon-13 enriched 5-azacytosine intermediates may be prepared from

suitable carbon-13 enriched reagents as shown i in Scheme 3. See e.g., Grundmann et al.,
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component is adjusted such that the release of the cytidine analog is immediate and occurs
substantially in the stomach. In particular embodiments, the drug release controlling
component is adjusted such that the release of the cytidine analog is sustained and occurs
substantially in the stomach. In certain embodiments, the formulation of the cytidine analog,
such as, for example, 5-azacytidine, releases the API substantially in the stomach, and,
subsequently, releases the remainder of the API in the intestine upon oral administration.
[00113] Methods by which skilled practitioners can assess where a drug is released in the
gastrointestinal tract of a subject are known in the art, and include, for example, scintigraphic
studies, testing in a bio-relevant medium which simulates the fluid in relevant portions of the
gastrointestinal tract, among other methods.

[00114] Particular embodiments herein provide pharmaceutical formulations (e.g.,
immediate release oral formulations and/or formulations that release the API substantially in
the stomach) comprising a cytidine analog (e.g., 5-azacytidine) that achieve a particular
exposure in the subject to which the formulation is orally administered, as compared to a SC
dose of the same cytidine analog. Particular embodiments provide oral formulations that
achieve an exposure of at least about 5%, at least about 10%, at least about 15%, at least
about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%, at
least about 45%, at least about 50%, at least about 55%, at least about 60%, at least about
65%, at least about 70%, at least about 75%, at least about 80%, at least about 85%, at least
about 90%, at least about 95%, or about 100%, as compared to a SC dose.

[00115] In certain embodiments, the formulation (e.g., immediate release oral formulation
and/or formulation that release the API substantially in the stomach) comprising the cytidine
analog, such as, for example, 5-azacytidine, renders a cex;tain percentage of the cytidine
analog in the formulation systemically bioavailable upon oral administration. In certain
embodiments, after the subject is orally administered the formulation, the cytidine analog in
the formulation is absorbed substantially in the stomach, and becomes available to the 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
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than about 6(0%, greater than about 65%, greater than about 70%, greater than about 75%,

greater than about 80%, greater than about 85%, greater than about 90%, greater than about
95%, or about 100%, of the total amount of the cytidine analog in the formulation.

[00116] Methods by which skilled practitioners can assess the oral bioavailability of a drug
formulation in a subject are known in the art. Such methods, include, for example,
comparing certain dosing-related parameters, such as, but not limited to, maximum plasma
concentration (“Cmak”), time to maximum plasma concentration (“Tmax™), or area-under-
the-curve (“*AUC”) determinations.

[00117]  Particular embodiments herein provide pharmaceutical formulations (e.g.,
immediate release oral formulations and/or formulations that release the API substantially in
the stomach) comprising a cytidine analog {e.g., 5-azacytidine) that achieve a particular AUC
value (e.g., AUC(0-t) or AUC(0-0)) in the subject (e.g., human) to which the formulation is
orally administered. Particular embodiments provide oral formulations that achieve an AUC
value of at least about 25 ng-hr/mL, at least about 50 ng-hr/mL, at least about 75 ng-hr/mL, at
least about 100 ng-hr/rﬁL, at least about 150 ng-hr/mL, at least about 200 ng-hr/mL, at least
about 250 ng-hr/mL, at least about 300 ng-hr/mL, at least about 350 ng-hr/mL, at least about
400 ng-hr/mL, at least about 450 ng-hr/mL, at least about 500 ng-hr/mL, at least about 550
ng-hr/mL, at least about 600 ng-hr/mL, at least about 650 ng-hr/mL, at least about 700 ng-
hr/mL, at least about 750 ng-hr/mL, at least about 800 ng-hr/mL, at least about 850 ng-hr/mL,
at least about 900 ng-hr/mL, at least about 950 ng-hr/mL, at least about 1000 ng-hr/mL, at
least about 1100 ng-hr/mL, at least about 1200 ng-hr/mL, at least about 1300 ng-hr/mL, at
least about 1400 ng-hr/ml, at least about 1500 ng-hr/mL, at least about 1600 ng-hr/mL, at
least about 1700 ng-hr/mL, at least about 1800 ng-hr/mL, at least about 1900 ng-hr/mL, at
least about 2000 ng-hr/mL, at least about 2250 ng-hr/mL, or at least about 2500 ng-hr/mL. In
particular embodiments, the AUC determination is obtained from a time-concentration
pharmacokinetic profile obtained from the blood samples of animals or human volunteers
following dosing.

[00118} Particular embodiments herein provide pharmaceutical formulations (e.g.,
immediate release oral formulations and/or formulations that release the API substantially in
the stomach) comprising a cytidine analog (e.g., 5-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/mlL,



32 13. Such 5-azacytidine analogs may be prepared following Scheme 1, coupling a suitable
carbon-13-enriched ribose starting materials with a suitable carbon-13-enriched 5- azacytosine. For
example, compounds may be prepared from a carbon-13-enriched ribose starting material listed in
Table 2, and carbon-13-enriched 5-a7acytosine prepared according to Scheme 3. [00107] The routes
and methods described above may be modified to provide an isotopolougue of 5-azacytidine having

both deutéirash dont hA9as/mid ddrssraharehHtneieh:. atleshpbut 20y mbrmiear ABOMOvVerview
[00108] RIS RiSdas aHbGTUHARS, R A EBASSIHI G0 AU RMIA R N ARG KA PGPSIIRIES SOMPrising

one or more cytidine analo%s, e.g., 5-azacgtidine, and optionally a Permeation enhancer, wherein the

formulatilsAst AReLE AP mbn atdrashrbpu OB ok athvastabatior d eyt inast ahmsb fi%ent, the
formulatiag/sndy) e teRtRbsitiosaig Al s paledifaboalgosaghibe aYtsinsbanalog syhataatiriytin the

stomach. In spggific embodiments, th tidine analogs, e.q.,.h-azacytidine, and the pharmaceutical
formuIati%iﬁosug‘fﬁg}éTl S hSREtA é5 ﬁtsgsg)y%g Wgaﬂh%ad%s%b%%sg g%a%rag%égs%g&&%?gg with abnormal
cell prolifegatibpatidastebvté @fidymbraillegs, dbeufdriiliagoms, antta mipasiti20Grayerprepared for oral

admi”iStﬁ@Q&%begE‘tfl%'&P 1%&[%‘?@2& %&Hﬁ%ﬂ%%@ﬁs?%&&??@}é@& ea%ﬁ%g%? ol 2rticular

embodiments relate to the usé of one or more cy analogs, e.g., 5-nacytidine, for the preparation

of pharmb¥Lmgmke atrlanstiabeubhd0orafkiw irasbakeatliBOlrsialiat ieesdickoun dROtions, as
provided etgin, HBRPRAIN 66N HeAh 0T IWAYQBSRNY ROAIAASIIGNS RANRESIRG S6IdWmANalogs
provided herein are intended for oral delivery of the cytidine analog in subjects in need thereof. Oral
delivery 190hEL inErrtisuisnembodisonts dsdeis Reide Phaartetical Srsraulaionidé - suspensions, and
Eyru ps, aﬂd?mgt@mﬁmmim@ﬂwalﬁgyatt)@dfgfgﬁﬂiﬁﬁa@ﬁmgap@mﬁ%mrmlﬁmstﬁmtdﬁﬁmor may r?Ot

e encapsulated. Such formats may also be referred to herein as the "qrug core" whjch contains the
cytiing AT OB IEAL LB HIERE Ko SPBORELON SHFI5 ATE MO arc
tablets orcapsites blaeriaioresnadimeiTemake) fardw kabjsci scemthile tieofmpiiginipa isydidilye analog. In
certain epbadimients she [Qmulaten s-a eapsule somarisinn acxiline snslog i cerialn
embodiments, the tablets or capsufés provided herein optiona fy comprise one or more excipients,
such as, dptidiraanaleggifdessithadilelonnts | (ubitcaless, thadorbous | dinine dpsettsngpbowti2mejmgents,

binding agents. RAlyRos.ARdiEQatAY A%ER R Ihrelainemasine s he fomyiaian pan

immediate release tablet. In certain embodiments, the formulation is a 33 controlled release tablet

releasingTtHe Jom teap ahaub 42 RriBiniass dhanstbawh el minedpss hanahodime st iHesschauakesh is a hard

geliﬂgcﬁpﬁﬂiﬁ}, l@s@@ﬁﬁ?ﬂ?tﬁmﬁ-dﬂﬁmﬁsiml I%'ﬁ{aﬁml- ”i'klﬁ,alé@fﬂﬁﬁ?%@ﬁpﬁmﬂ; Isseatiain
embodiments, the capsule.is a hydrgxypropyl methylcellulose (HPMC) capsule. In certain
pdlpert vt Eaiad oA U S A A e i
formulatidranisabsuirbotediatel es chairablad téfase dagste rsbeasig thin AREsehgn shisthrgially in the
stomach._|n certain embodi ts, the formulagion i rapidly disintegrati ablet that dissolves
bt R B RROG TR AR BhAL 13 R ol AV ME: R eh
encomp?@@t@hémseipf, Wmaha%ééﬂm;,ée&ﬁmﬁhﬂét, f@ﬂm@pﬁéﬁﬁaﬂ&mmtal Bharinaceutical
compositig LRI Hee aRR ARIAGRI G NN AP NRETBLESIL AL BT AlAN 1D I8N g, composition

is prepared for oral administrafion. 2.Performance of Certain Dosage Forms Provided Herein [001101

In certair? &hiBitiiaes Hanbaut A MW CRiMhaThEP e Rimie dnarstsulanembedimemtsample,

S-azacytiinenpiieal@ndmrRadidiersie aremphdhe BBt BR TRl RMRHNISHalIPRd IR Matiedlar
embodiments, the formulétions C mprisin%the cytidine apalogs, 1%uch as, for. example, 5-azacytidine,

comprisd P48l apd AT S PR AL R P YA ARG F AR LSRRI 8 A S8, optionally,
one or maigl«excihiesis tiaokdfthchgn fmmddiadtancirrse cddtingA Phuomosaitrdinisigiration. 100111]
In certain. emhodiments,, the formulations rising the.cytidine analogs,.such as, for example,
5-asacy RIOLIOH R BoEai A L AE ¥ R L SRE SRR B R 1
administrarteniin eshedinsmisothermmesable topatbitisrmebicpisctng-tostedtialies reledsegsheuch as, for
examplesSARARYHIRE o6 ARASRE BRI skl MsRERRY At ha e fileglive amount of the cytidine
analog and a drug release controlling component which is capable of releasing the cytidine analog
substantially in the stomach. Besgpailerain Nesaged omas Rravided Hetsiomer matrices) may be
employegoisy #1¢ foprridaméeeaoatsQl dhpé Tlparaiedifredcidiging analae. dpseaitRm bpdiments,
coatings gnd/or shells. may he employed.in the formulation to cqntrol the release of the ¢ytidine analog
i the SubLISPRIEN JAFE L0 R POLDA PRt FerRBARGME: HRO R AEUNE EoMbrising 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 34




controlling component is adjusted such that the release of the cytidine analog occurs substantially in
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least abgypgrldd1gr BHEWdiAllR8StRRAEL AR ARG Brn AL RBRIAAW LRI i6h Igast about
1000 ng-hr/mL, at least about 110%-hr/mL, at least about 1200 ng-hr/mL, at least about 1300

ng-hr/ml(&:&t i leastahaut 19608 gt st 2bari2dpaiS deast BrHy AN Trg: ablepsh aba SR BB ng-hilmL, at
least abaetst MUUNED ML lakdeastabiaot GO0 Rashitivht B0eas! At ARAQ MD kAL 18dskeast about
2000 ng-hr/mL_ at least about, 225 -hr/ml_, or at le bout 2500 ng-hr/mL. In particular

em bodirﬁté%‘t‘gl,rﬁ?e%ﬁ %"’é‘?te? Olﬁhg%%?égb%ttgﬁ%&%Sﬁfﬁéo?%-%éﬁ%%r%%%%éﬁ%ﬁ%gﬁnetic profile
obtained from the blood samples of animals.or human volunteers following dosing. 1001181 Particular
embodiments herein provide pharmaceutical formulations (e.g., immediate release oral formulations
and/or formulations that release the API substantially in the stomach) comprising a cytidine analog
(e.g., 5-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, 36 at least about 100 ng/mL, at least about 150 ng/mL, at least about 200 ng/mL, at

laact ahoiit 260 na/ml  at leact ahoirit 200 na/ml  at leact ahnirit 2REND na/ml at leact ahnirit A00 na/ml



e.g., for release substantially in the stomach. Accordingly, certain embodiments herein provide a solid
oral dosage form of a cytidine analog, such as, for example, 5-azacytidine, using pharmaceutical
excipients designed for immediate release of the API upon oral administration, e.g., substantially in the
stomach. Particular immediate release formulations comprise a specific amount of a cytidine analog
and optionally one or more excipients. In certain embodiments, the formulation may be an immediate

release tatiut 2Hbmendtisaibibodi2&9angagbisiest shent 380 eng, ahiepsbaont AP ung) Atdeast2] Provided
herein arg, med0s QhMaldnmbue JemEaLORE-PEBYIHSE] RIS B IeRIbiRG Biesyidingenalogs

provided herein (e.g., immediate release oral formulations and/or formulations that release the API

substant#RtFHEGAIses bR AR M A icedRPeuhé0mesatiar abAY ARV e FHERSIN may be
preparethbSing Smge iR amain o kponyiciatthnse sbolked int teastietkbef Totakip aadedigal formulation,

o et S RIS S T s M RrAcT e

PHARMAGEUDIE heDO BAGE RO RIS Ad) B RRUSMEIAVERY, SVGFEMS; T60Edigion, Lippincott

Williams & Wilkins,, (1299): GIBS P ACEUTICAL P Q ATION A

L e e A L R R e R LT —"
(e.9., immtdchatelienca8elong Rirensiahons 20U lestphowI3a80 e Mikastibeesn 33 in the
stomach,or [RRIGlY HISREHFH zIPfé’th'%BQE@%HE;%‘P%%&QQ&E&%@HM%,%é&%ﬂ&?omp”?e a
cytidine analog, such as, for example, 5-azacytidine, In a specific amount. Tn particular embodiments,
the specfRO9eusk Hrieae abeelse g in the formulation is, e.g., about 10 mg, about 20 mg, about

40 mg, ajpb P Mg, Rhai SAbREnRRHORMEIAAUS 3 26b1ag valesih Bt apout 160 mg, about
180 mg, about 200 gg,_aboutﬁi%g %% least abqut 24 c3’%6about 260,mg, about 280 mg, about 300

0m
mg, abolRABRAIredRbIne SR ieeiclomts lﬁi‘?}lﬂr SHg PRBEG FERNT%2mg, about
440 mg, ehelih 468 d0Enalg dhelBRthg fab doinbing totabloisGifeengombrustisadMagoahied300 mg,

about 900 m%n?l%out;}ooo m‘gérabout c’1$}t(i)(())nm(g4mabout 2609 )é{g(ghabo%tg 13(?0 mg, about 1400 mg, about

1500 mg??(ﬁ u %‘gg,ra out 1700 mg, about 1858 mg, out 19 ag?% dut 2000 mg, about

2100 mgsabbinkdadovithgyrebon ARG i ertboamcR 49 fonexabplet eB0iers) gddibioas, 30i0merg, about
4000 mg t 30009 IarisHA saRosineR’: SasReciicAmernl fliberdidige analog in
the formgfgﬁgr?%'e%g%%egst about 10'mg, at least about 120 mg, al?lge}ast éboeut 40 m%%:t least about
60 mg, abtRISPASOUSRE WS, Saenulaionuiry amamdatian Peecsirst InReTal enhodimnapsuhe40 mg, at

least abqybite0, e Ahia3stRP M IRMesAtlaastiapain’d R oid AleRskRB LR MY, at least 38
about 240 mg, at least apout 260 mg, at least about 280 mg, at least about 300 mg, at least about 320
mg, at leH SR uIBEerHHE cToRATEN, ORISR LT BiRTEEING St L8P Shout 400 mg, at
least abow426) mdnakleasealdodirdétts e Fotanditidiniy adasilg, whiteini tho oupstidd may bE least
about 500 m a[_?lre taboHt 630 gn at least a ogtsﬁ?o rrrégéatrlxeast ab. ulrjés8é)n0 m iat I%?Sst about 900
mg, at RS E ool fagsblﬁu?"ﬁg, Easfabout oo & , at feast Aboat 156 maQ, agle SPAsouL 1300 mg,
at least dinougrtaitO8nbeglintcigsstcdbgelatis 0psuwig sankyast propacd 600vhich titelcaptuddsowntaio0 mg, at
least about:RR et inRsheRmibd IRE VBgatieaR'R BN ARORT Al BASLBRONREAGR MO at least

about 2200 mg, at least about 2300 Mg, at [éast about 2400 mg, at least about 2500 mg, at least about
3000 mgsushasdionssmaloopeligthyteac|glysohaed thsdis-nlg cevairembydiragnis, Fhifents, the

formU'ati9@&@&%@?Bé’ﬂﬂ%!&%ﬂ@&;tﬁﬂﬁ@%ﬂéﬁ%ﬂﬂ%}ﬁ@iﬂ&ﬁﬁﬁé%E%ﬁi&ﬁﬁ@ﬁﬂr\iéﬁﬁatamet
processing procedures and equipment. In certain embodiments, the method for forming the tablets is
direct coRRBEBUISFTYFL FRieRe AUh @Sy <RI FRBPRIEY St SRS R RTS oTOHP L SRABAY RGP Ly tidine
analog, ajeachOEdth cevhinmivo paiting Bel Infoodersainis Uie gelath.alh terteixaeniblediesiiieys, additives,
polymers, or. th? Itike. In ﬁertgigiemb%dimentsédaﬁs an alterrgﬁltive to dirtegt com rrglssiogga hne tablets may
be prepa gfld l%:l%ng\(l:g %“r&r? fatiohor %P}feé’raénu arl?lxclﬂlnar():raf)’(s:esf:sceospfrl PSRRI eRbodten S, the tablets
are moldeundratinestthavatmbpéssisizestaringsvgiyeersholstcertaith embiodiments bkcamalteriativa certain
embodi I ' ' 001 .certain embodiments,
e form e B e e o o Clandar.
art-recogfreasisags Ehp spsalsicopresitionrmey addiinmdhidntlude Rl AMANSRNtS, soft gelatin
capsulesfpay g uePaFad flerdMGRhRARNRER50 BHIB Briehil) sl dpaue)dishiei aRaipa/mnd
vegetable oil or non-aqueous, water miscible materials such as, for example, polyethylene glycol and
the like. In certain embodiments, hard gelatin capsules may be prepared containing granules of the
cytidine analog in combination with a solid pulverulent carrier, such as, for example, lactose,
saccharose, sorbitol, marmitol, potato starch, corn starch, amylopectin, cellulose derivatives, 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 pacifiers as required. In certain embodiments, the capsule comprises HPMC. 39
001 2A1 In cartain embodimaente the formiilation of the ovtidine analoa <irich ace for evamnle



[00131] In certain embodiments, the pharmaceutical formulation provided herein is a compressed
tablet comprising a cytidine analog. In addition to the cytidine analog, the tablet optionally comprises
one or more excipients, including (a) diluents or fillers, which may add necessary bulk to a formulation
to prepare tablets of the desired size; (b) binders%r adhesives, which may promote adhesion of the
particles of the formulation, enabling a granulation to be prepared and maintaining the integrity of the
final tablE@01@Pbisifresrimpcarbaiimeatyahadomulatiansf thaientiding 2arlegnsughasfOmay promote
breakup &faﬁ'ﬂ%l@@%&%&&ﬁiﬂ@,‘|%rﬁ9@§%8%iﬁrgiﬁb%%ﬁ§§m€&§miﬂ ibhuéchoaspnfrtagtents, glidants,

lubricants or lubricating agents which, may enhance flow of the tableting material into the tablet dies,

minimizeWaisicresrpdaing otthe eHHging avalng S BarisRGIMRodimeRt: hefermukitioadting dies,
and prod#ee yabiatsahalvig G ishs o et Siaeednnant)sSaiabletssHich amemewpedstagd fiavorants.
After compression, tablets provided herein may be coated with, varipus_mat ria# s.described herein.
100132) FPRLFELIR 5 EEH SR 0 SRS SO S A N PHL AR R PR MRS e
compresdegtdditien afif the wjdidiaceaamllog. ivithki ftencaatizre shecetaditeembodiprenta edtbyisubjecting the fill
material to re th ingle 0 ign. ;.Ihe resul b iple- red let gr a
tablet-wi&?@gﬂga%?g&%se%%lgr%)a{rtﬁ%igg r%gt I@%g?é%bg%%%%%%n@yéﬁﬁ e @r@ro%ré?l%%g%onaﬂy one or
more exdipiembthernytidine anelqgosiviableirgniansed filh saimappdierh tdl the Wpd sweeoningr more
excipients, ABds BN Y Rk AR RibenUidinG ARl anbRYRIRY 1P ISR MRy PRIRIePared by the

initial compaction of a portion of fill material in a die followed by additional fill material and compression

. P | .
to form tFRALGR e BaiFEIE AR TeatL ditirR] < SeRtHing thRstidine malss i fimeseatethyer may
contain a;g%t@aqnéér?egamﬁaﬁﬂmt m@aﬁg@m@m% %nmpﬁrtﬂﬁaeaﬁm$ &?@#&mrk]ﬁal B physical
incompatibility, or the same therapeutic agent for staged drug release, or si or the unique
appearaﬁ@glg?lﬁ{ee%?ﬂﬂ@mlﬂ%&g rtgblfé?.glgﬁgﬁﬁﬁﬁi%ﬂagf'ﬁIf?gvé's?‘o‘é"glﬂﬁgg% ently to prepare a
distinctiv&@a&h@ﬁaﬂﬁe phihaqpeapashtionmisisble tdhaariain amquﬁ)fmsg@ﬁahﬁﬁ@&gﬁdmer core,
special machines maybe aed lapiace the prelormed sabist nrsgisclyiin he die far e
subsequENt COMPrEsSIo of Surrodnding Tl materiat. JOGL33] 1 certain embodiments, the compressed
tablet of arg\dieliveryn Mm&y@cd@smmﬁ@@ h!rrmgeafoam QonpinsEg mmiﬁéne Tdapoating may
be Wateré%ﬁ@bt&'sefﬂﬂudcg LALSRONGHATA R /ISR DFpa g fRRIRE I SE Vg the purpose

of protecting the enclosed drug from the environment and providing a barrier to an objettionable taste

or smell.irpatemaeh apanfsahRdminisranemnbenmd alpembadingnthe sesh uiBed saBrROLENd permit
the ingprggggéal gi,{gl@gg{g( g{,mﬁqgﬁggtgﬁg&ﬁ@{w?@aﬁ@mppdcegﬁin emhbodiments, sggar-:c:oagtlad tabletsb
may be 50% larger. and heavier than the original, uncoated tablets. sugar-coating of tablets may be
divided i&$8‘cﬁilfo||3bﬁﬁ§aﬁb?f8h%ﬁ"§?sﬁ§r H?Vg?éibﬁb‘ﬁﬁgaéﬂa %%ﬁﬁ?ééﬁé‘a‘i"ﬁ%*g b-coating; (3)
sn]pc;lthir@;?ldggmlgsﬁ;mdimgtgﬁﬁ)smm’g d: angltiﬁﬂmrﬁmgléi@ d%geld&;;é&hamrm(?gz(nh hgel ded); ark;d (6)
polishing, certain embodiments, the compressed. taplet of a cytidine analog may be
e P20 o U b R R P A el
capable ofléesmiogteobkig-tikmpfitnenior toatrabliog ﬂqeeﬁMSGQGmwidbbmbgfﬁmmlbfdyantage to
be more ﬂ%@?pé?ﬁ%ﬂc%%'ﬁ%ﬁt}'%g; ‘Eﬁ’é‘%‘iﬁﬂ&ﬂ;%&%?'é’pt%ﬁéﬁyc&{@ %9%’1*699&'3&:{%%?'”9 may be

designed to rupture and expose the core tablet at the desired location within the gastrointestinal tract.

The film-BbeiRinrBRedimaHie hp ok desamferm tompesiag heonaidng ABsiRe P RIRIAEDHYER the
compresgggtigiigtelaas RIDEHEE BRARMARIE IR ANNE BaseaiirlboheRaipehw BitivhflaRel and size

as the originally compressed tablet, The film-coating may he colored ﬁi? make the tablets attractive and

distinctivECRRATIESRANG SHIRBHEHBHE HIRHaREhs SaGeRols, %E{rtﬁcﬁna}l@ﬁ%dimems, the
non-aqueetisiselitiodisnginy, o fsenalyco ptaiided e i oompfithe: foboridie: pdsgairovadedials to
provide the desired cqatjpg to,the t I%e s: (1) a film former capable gf producing smooth, thin films
oprod T e ST S e AR oL BT SREAEe S RGP EISEt Shapes, suih
as, for examopte ofeliaigsalacetmatogivithing esl¢@accatiolling subptarot thabvidinglswhearelahebility or
permeabjlity to, | | ids reTolCIh {lahil] the drug,
such as, ?gﬁéx%gﬁw%{ﬂ%%ﬁ%g%@ gﬁgH%gﬁ%Y%i%ﬁ t%?%%%%ﬁce flexﬁ%%lﬁly%r?ﬁ%ﬁ%ty of the
coating aHt¥ UBPRCAERP SR AbIlity, such as, for example, castor oil; (4) a surfactant to enhance
spreadalyiiy 28] thesicdising Banlisatioprovab Agripraxawplaunhiomipdens sariian derivatives;
(5) opaquants and caolorants to make the appearance of the ¢ ate(%tabl ts attractive and djstinctive,
such as, POPEERRE AR Bl YRR A RSP R ED ?“b@&&i?&“é&‘%{‘%{b? nt; (6)-
sweeteners, flavors, or aromas to enhance the acceptability of the tablet to the subject, such as, for
example, saccharin as sweeteners, and vanillin as flavors and aromas; (7) a glossant to provide a
luster to the tablets without a separate polishing operation, such as, for example, beeswax; and (8) a
volatile solvent to allow the spread of the other components over the tablets while allowing rapid
evaporation to permit an effective yet speedy operation, such as, for example, alcohol-acetone
mixture. In certain embodiments, an aqueous film-coating formulation may contain one or more of the

following: (1) film-forming polymer, such as, for example, cellulose ether polymers as hydroxypropyl
mathvil-calliilnce hvdrovvnronv celliilnce and methvil-celliiloce: (2) nlacticizar <ci1ich ace for evamnle



[00139] In certain embodiments, compressed tablets may be prepared by wet granulation. Wet
granulation is a widely employed method for the production of compressed tablets, and, in particular
embodiments, requires one or more the following steps: (1) weighing and blending the ingredients; (2)
preparing a damp mass; (3) screening the damp mass into pellets or granules; (4) drying the
granulation; (5) sizing the granulation by dry screening; (6) adding lubricant and blending; and (7)
tabletingth¢ fsomiatiosiand [be suvpired srianserh Bisdwrities ansing leamdheMelaaenB#iB& prepared by
dry granyalion.Biry e HEk SRR BRAh St bHERAIRI M bR SRMRAF IR iR JaraeHyieces and

subsequently broken down or sized into granules. But this method, either the active ingredient or the
diluent hiSeBREHE Bopaitinatnalosdiihin §uRbisRRINGIeRS Maraimias fSEPYARRR mixture may be
slugged gxsopipseFsadifienalgsotisbiaieisainglicia. She slgsHbeeralg Drskenaen by hand or by a
mill and passed throug r esired mesh for sizing. Lubricant is,a in the usual manner,
and tabl tggiﬁ%?gg?e%%(gﬁ%ﬁs%gﬂ!w YR ?ng?@é@,gﬁbtgﬁ%f’ AT h% [B&bber compactors
may be lE&ditatim'ﬂﬁasﬁ)ﬂjiéOﬁ&ﬁsa& (Gi;m@mnidaﬂ\hgi mwbsgﬂb;t%Meea hfgﬂJpBeBstemdrollers. The
compressegd, material t ized, a HicAat nd tablets are. prepare
jositbods ot L il Rl st Ot A kN S e
Binding dgesitsbyseeirnasisritsoenipeetyion formulations include methylcellulose or

hydroxyhiycetiostand-aniatucncant lRRELRMRRRRAM AP R certain

embodinients, compressed tablets may be prepared by direct compression. Some granular chemicals

possess Thel pemRRadingtiefagroproparier ehabersibBarhel telenssdhsreiding amalety in a tablet
machine ggthont dogensed of wekatidpasrRsidaiomdhahrnmicaly hahdadwirpaagess this quality, .
special pharmaceutical excipients maygl)e used which impart the necessar)( qualitjezhfxo(#the production
of tabletPERPAHRE SIS EEIEAR BhIT PR E é%’g}&%%&"ﬂ{bﬁ}%?‘g?g.‘? FASTC Syigs 2
spray-drisild sigipReretained-enini ateahiciplin coasiakycbaiiniantg sechk dforaséatiomsrimydar-corn starch
mixtures, micro-, lline cellulose, crystalline maltgse, and di-calcium phosphate: disintegrating
gents, SR LSS A ST T e S R P AR e
carboxyrfmth}dckuglowffm@rsompwmsaﬁqmWﬁlpﬁn@dom Mmgr&stwd@mﬂmgnesium
searate AREAe eﬁaﬂgsgf%amaﬁgsbr@%m%%qwgmﬁ% SPALEAIn-GRIAI embadifepgs, tablets

provided herein may repared by molding. The base for molded tablets is generally a mixture of

finely poweryErmrdasioas At Bonmia b asb it ©f pBRmerel dulosd s RulinsRaRN, the drug is
mixed unjigysny 4B ANe,BRERIBY WBONOLLIIS, SR oFiGAQCREABI HER: Famde e dik@ekwith a mixture

of water and alcohal sufficient only to dampen the powaggr so that it may be compacted. The solvent

action of ¥ 3#ter GFrRIBSHBPCHRANS REtHe AR A 48R LenR S SO BRI &7 FHEPB% der mixture
upon dryiaglophevadecinahp doiag: Harteosnibingpyirg proeasmvi@fibad] ¢ntedctasatipbdnliments, the

pharmaceutical formulations prgvided herein contaip the cytidine analo . optionally. one or more

excipientg%“f e %)rulgggté& %ﬁ%r&gf%&cﬁ%n?g %%FJE@‘%?&?%%&%?%@S%%%‘@“@%& ?Iubricants,
disintegrpat_mmsgrswﬂmmm@biﬁ@(ﬂgnfﬁﬁgk&%bﬂﬁi@@%bigmigl ggmtslﬁla@i@u@agents, binding

agents, cXEIRIERLSHORRE S AlicALS, e BUOREBANRE AL LI rhiBR g ia fhe ke,

e.g., as known in the art understood by those in the art that some substances serve more

than onetbagytidinmaagiea framcdgtiablet prfpasiice trorpret HeceoteminalBathrfcss Bfe binders that
help holdsa faligt iagatiRuBHEMEBMmRIaRS o YahASHRISP ity paraBisit Glbsin-bEeaiiBR{ablet apart

once it reaches the target delivery site, Selection of excipients and amaunts to, 45 use may be readily
determinERFHRFE TAFAEYAENE s (PRIACB L AP IWPER Pe e BB AIRHCE Sh S SPAHSRS Bl
procedur@shastfidefer asnessidisoatalablenndheeast, iD0k4dleisertain embodiments, formulations
provided in comprise .one or mare binders. Binder be psed, e.g.,ta impart.cohesive qualities
o iU b BRI A e PP LA e e e i cers e,
but are notdipritestdaasteircon{riiing g yidine mraloginky pddigadatinithed widioh prpddatithestabists
('nC'ud'”%gaf&m@fugmgﬁ%& SR 1468 BURRARS PRI IPRR.EINC S MiERY GRRBNGG gl xes, and

natural and synthetic gums, e.g., acacia sodium alginate, polyvinylpyrrolidone, cellulosic polymers
(includingesrssanypubipta adaursdation th pxsprtsgehicsfithe esised pigan() dundesser adhgpideiulose,
hydroxyefdnk a5 ntRERRIRERISH b BRI 4RR230d terikali MRRD eRAbRABNL BigkRitthn ¢a820D0]),

sodium, dextrin, guar gum, hydrogenated ve etabée il, magnesium aluminum_silicate, maltodextrin,
polymeth%ﬂﬂ%@?ﬁ%ﬁﬁ@‘(@éﬁeﬁﬁ_@ﬁﬁ P *A@Eﬁ’é‘ﬁfﬂ%f&}%‘&%&%’f&ﬂf?fedb%ﬂtﬁ%féé‘flﬁmong
others. Binding agents also include, e.g., acacia, agar, alginic acid, cabomers, carrageenan, cellulose
acetate phthalate, ceratonia, chitosan, confectioner's sugar, copovidone, dextrates, dextrin, dextrose,
ethylcellulose, gelatin, glyceryl behenate, guar gum, hydroxyethyl cellulose, hydroxyethylmethyl
cellulose, hydroxypropyl cellulose, hydroxypropyl starch, hypromellose, inulin, lactose, magnesium
aluminum silicate, maltodextrin, maltose, methylcellulose, poloxamer, polycarbophil, polydextrose,
polyethylene oxide, polymethylacrylates, povidone, sodium alginate, sodium carboxymethylcellulose,

starch, pregelatinized starch, stearic acid, sucrose, and zein. The binding agent can be, relative to the
dAriino core 1in the amoiint of ahoiit 204 win of the driia eore: abhoirit A904 whinr of the dAriia ecore ahotrit R04




[00145] In certain embodiments, formulations provided herein comprise one or more diluents. Diluents
may be used, e.g., to increase bulk so that a practical size tablet is ultimately provided. Suitable
diluents include dicalcium phosphate, calcium sulfate, lactose, cellulose, kaolin, marmitol, sodium
chloride, dry starch, microcrystalline cellulose (e.q., AVICEL), microfine cellulose, pregelitinized starch,
calcium carbonate, calcium sulfate, sugar, dextrates, dextrin, dextrose, dibasic calcium phosphate
dihydratagamasidichicaiien pHaupHeion 8 Pramgiebraskumeb shateb!piatgrmaalier padelesnaltodextrin,

ma”nitO'fd}qmﬂ}gﬂéﬁ%ﬂlgt&%ﬂﬁtﬂﬁéﬁl(@Mﬂeﬁﬂ@%ﬁiﬁ%@bl%@&rﬁpgﬂ%ﬁkﬂﬁﬂg%gé&%?im' and talc,
e

among others. Diluents alsg include, e.g., ammonium alginate, calcium carbonate, calcium phosphate,
calcium &hf&?épééﬁ&i&%ﬂ@?&f&%mﬁfégg phetetighintechirdahlst diesipmige XFaEad Bextrin,
lciextrclasiep@i&hlaﬁiwid e_ibyl,lgﬂwmffum@ofmna&@aﬁﬂ:@s@t&é&@é@f@&ée@r@m,pi@mlt, kaolin,
acitol, lactqse,.mannitol, magnesjum carhonate, magnesium oxide, malto rin, malto

meclum BRISH TR HEA ST SE R AT AP R RS SHO SR AIREN S A RERRIBS 2 Bowered
cellulosescpopycsxtrg sabipslpmetdsdderyiatesy mathied méthseations algiedils, ssattisaribeldloride, sorbitol,
starch, p %%%l@tinized starch, sucrose, sulfobutylether-fi-cyclodextrin, talc, tragacanth, trehalose, and

xylitol. Diluents may be used in amounts calculated to obtain a desired volume for a tablet or capsule;
in certaif @b dinlarsestainkmbedimeniadha phammactinics! fyoud@tonarravided hewsin 5096 or more,

about 150 ArRQtSn ARENANN O5 MR 20 OFBIE cBBH: ST OiDGHE pRhAL AR or more,

about 28% or more, about 30% or more, about 32% or more, about 34% or more, about 36% or more,

about 38HbEcHE Ehehb materal be mevethas uingeremprssaionpdbesamlignandiea aydtiples oo or more,
about 480§ &eManfetal QUL BRI AL RIROHGR XA N6 AR B KAV PARIRE akuERRY0 Or more,

about 58% or more, apout 60% or more, abaqut 62% or more, about 64% or more, about 68% or more,
about 70%*‘@?% ?ﬂ‘ér‘é’;‘%‘&hi’ 86 OIS EXUERIE72%) B SHIFS PIBRR bing Biessil WhBER78%6 or
more, abheisBEYeanprzes cabeuhiatexthiznmant] alagulr 9 asttmmaimnthaketiiRe¥nalogiore,

weight/wgight ug cote; hetween ahout 10% and about 20% w/w of drug.core; hetween
bout 2008 A SRR BTN P ORE B i e o ol oo B e AR e crug
core; betfnﬁew@muadtﬁgi’@mi d_iﬁme@ﬂ_%xdmmmmmug_ ﬁumﬂrpc_ert&m@mm, a suitable
amount %geaaﬁ'guk%nd %@%ﬁ%ﬁ?&?%%@ﬂ%&’thfg{y&ax%ﬁ‘él%%%cﬁffe@%ﬂéhﬁ%&?{ta'”

embodiments, formulations provided herein comprise one or more lubricants. Lubricants may be used,

e.g., to fAERRhtEEPaRIE fom onscaurthes farmpraens pf chamisal priehyrisashiceraprtibBibirpdevegetable
oils suchs&%@ﬁﬁ%ﬁe@&cc#gum%@hgéh aﬁ%mea@;h &li![’?ﬂiﬂy GON EhO i gﬂ&mﬁ@bwm@, gls_?cerin,
magnesium stearate, calciym stearate,.an aric acid. In certain embodiments, stearates, if present,
represenPHERGTYHSA GP oj‘:rtﬁ? %%L}T{ %%%‘éolﬂ{fél-ggﬁetﬁ%ﬁ JEBIEPEY ther examples of
lubricantdibtizlictile: akingaishien dteheapesmivderiniMmsbiosthaviie agyeergtdednebiatas gheceryl
palmitostearate, magnesium lauryl sulfate nesium steatate istic acid, palmitic acid,
Poloram RSB e e AR S B e tretoe M SRR R ity
sulfate, sﬁdifﬁmtb@@hﬁlennmmmpsc&idn mgw&imé&e}te. In particular embodiments, the
lubricant iy ”eﬂ#é&%%%ﬁ?odﬂnﬁﬁ{éaiﬂe%ngPé@@&I&i@%ﬁ?&é/&%ﬁ%ﬁ%ﬁr&f GlAllygelp the drug

0

core, in an amount of about 0.2% w/w of the dr g core, about 0.6%

_ core, about 0.4 _
wiw of thwitagdgred abemm@s%rw/wsm?mrugwtmx epavaisirolvhie andgisisidy about 1.2%
wiw of thg Jrpebeairalauh @M/%efsﬂg%wwiﬁg&ﬁaﬁ%%@Wa&&éftﬁf‘o&wﬁgﬁs@, about 1.8%

w/w of the drug core, about 2.0%,w/w of the drug .core, about 2.2% w/w of the drug core, about 2.4%
wiw of tHRHASELINE HRBLIS FtRARPERt AR BTy dine 2 3t %en QhitePIaRIG /AR Bre, about 3.0%
wiw of thendiligTtereugbauitthptnay/iisofciiatis theapealanut 40the byrpitiecdrtaliensad about 4.5%
w/w of the drug,core, about 5% w/w of the drug core,,abqut 6% w/w of the.drug cqre, apout 7% w/w of
the arug B R O B G e e bR o the
drug coreygdrensatetiabléts ofathbedYilp danger abd bea6es thiw the thregiraigiocsated sahlets 8hey/w of the
drug corg, ol AR orANRIHEHGAE BB he RIMANALLEI L 5016) ARRUp Ay W Of the

drug core, about 35% w/w of the drug core, about 40% w/wof the drug core, between about 0.2% and

about 102849eAlBRIE Reds D (2) BeweaingbGltsmaothingrasd dinabnundinsthdiaitingrad or between
about 1%qsamiptdeadedy/ \isliniting GPHRROSHAMNSPBRsHMENts, a suitable amount of a
particular lubricant is determined by one of ordinary skill in the art. 48 [00147] In certain embodiments,
formulations provided herein comprise one or more disintegrants. Disintegrants may be used, e.g., to
facilitate disintegration of the tablet, and may be, e.g., starches, clays, celluloses, algins, gums or
crosslinked polymers. Disintegrants also include, e.g., alginic acid, carboxymethylcellulose calcium,
carboxymethylcellulose sodium (e.g., AC-DI-SOL, PRIMELLOSE), colloidal silicon dioxide,
croscarmellose sodium, crospovidone (e.g., KOLLIDON, POLYPLASDONE), guar gum, magnesium
aluminum silicate, methyl cellulose, microcrystalline cellulose, polacrilin potassium, powdered
cellulose, pregelatinized starch, sodium alginate, sodium starch glycolate (e.g., EXPLOTAB) and

starch. Additional disintegrants include, e.g., calcium alginate, chitosan, sodium docusate,
hvvdrovvnronyv] calliilnoce and novidone In cartain emhondimente the dicintearant ic relativie to the driin




50 about 8% w/w of the drug core, between about 3% and about 7% w/w of the drug core, or between
about 4% and about 6% wi/w of the drug core. In certain embodiments, a suitable amount of a
particular glidant is determined by one of ordinary skill in the art. 1001501 In certain embodiments,
formulations provided herein comprise one or moj permeation enhancers (also called, e.g.,
permeabi&%enhancers). In certain embodiments, the permeation enhancer enhances the uptake of a

cytidine d0@38lthrbueertaia gubadmeattinhs armregyedtrblstnhacntidinceraos ampbeifiiants, the

permeatigiRah anaersdiessibR s ne/@indnasy ablbe eyidinaianaieehthgtentar gloodstream.
In particular ?’mb diments, d-alpha-tocopheryl pol ethyée;gelgly,col-looo succinate (Vitamin E TPGS) is
S §

used as S3BEPIR QL fRNLMA FIeBrlike Bﬁ%ﬁ&ﬁ%ﬁi et IBhis Bralbredened @ddidsermeation
enhanceaa\aﬁﬁagged bmmuﬁﬁmmx@@,, lafybpﬂuypaaiiwgsetnhanoﬁmkﬁmgmdta;ijs@.aﬁyﬁpecif_ic examples of
55 CarbaSH T el HOECH o Sa ATt AU CIb DA SR Gl B TA
Propylenleaijoo MaivrObl gaseinddatass tidel - DhiefithydeaitgpidecséitavhichipladdestHolskol-HS 15
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having essentially the same weight, shape, and size as the originally compressed tablet. The

film-coating may be colored to make the tablets attractive and distinctive. Film-coating

solutions may be non-aqueous or aqueous. In particular embodiments, the non-aqueous

solutions may optionally contain one or more of the following types of materials to provide

the desired coating to the tablets: (1) a film former capable of producing smooth, thin films

reproducible under conventional coating conditions and applicable to a variety of tablet

shapes, such as, for example, cellulose acetate phthalate; (2) an alloying substance providing

water solubility or permeability to the film to ensure penetration by body fluids and

therapeutic availability of the drug, such as, for example, polyethylene glycol; (3) a

plasticizer to produce flexibility and elasticity of the coating and thus provide durability, such

as, for example, castor oil; (4) a surfactant to enhance spreadability of the film during

application, such as, for example, polyoxyethylene sorbitan derivatives; (5) opaquants and

colorants to make the appearance of the coated tablets attractive and distinctive, such as, for

example, titanium dioxide as an opaquant, and FD&C or D&C dyes as a colorant; (6)

sweeteners, flavors, or aromas to enhance the acceptability of the tablet to the subject, such

as, for example, saccharin as sweeteners, and vanillin as flavors and aromas; (7) a glossant to

provide a luster to the tablets without a separate polishing operation, such as, for example,

beeswax; and (8) a volatile solvent to allow the spread of the other components over the

tablets while allowing rapid evaporation to permit an effective yet speedy operation, such as,

for example, alcohol-acetone mixture. In certain embediments, an aqueous film-coating

formulation may contain one or more of the following: (1) film-forming polymer, such as, for

example, cellulose ether polymers as hydroxypropy! methyl-cellulose, hydroxypropyl

cellulose, and methyl-cellulose; (2) plasticizer, such as, for example, glycerin, propylene

glycol, polyethylene glycol, diethyl phthalate, and dibutyl subacetate; (3) colorant and

opacifier, such as, for example, FD&C or D&C lakes and iron oxide pigments; or (4) vehicle,

such as, for example, water.



Polysorbate 80 Chitosan Low Mol Wt Sodium Decanoate Sodium Dodecanoate Ethylenediamine
tetraacetic acid disodium dihydrate 1, 2 Propanediol Carboxymethyl Cellulose Caprylocaproyl
macrogol-8 glycerides (minimum 99%) d-Alpha-Tocopheryl Polyethylene Glycol-1000 Succinate
Polyethylene glycol 660 12- hydroxystearate Ole [‘Macrogolglyerides Example of Supplier Sigma

BASF Spectrum Chemical Sigma Aldrich Sigma Sigma Sigma Sigma Sigma Gattefosse Sigma
Eastmant®i3H cdrsstaia embodiments, the compressed tablet of a cytidine analog may be

compression-coated. The coating material, in the form of a granulation or powder, may be
compressed onto a tablet core of drug with a special tablet press. _

[00136] In certain embodiments, the pharmaceutical formulation is a gelatin-coated tablet
of a cytidine analog. A gelatin-coated tablet is a capsule-shaped compressed tablet that
allows the coated product to be smaller than a capsule filled with an equivalent amount of
powder. The gelatin coating facilitates swallowing and compared to unsealed capsules,
gelatin-coated tablets may be more tamper-evident.

[00137] In certain embodiments, the pharmaceutical formulation may be a sublingual
tablet of a cytidine analog. The sublingual tablet is intended to be dissolved beneath the
tongue for absorption through the oral mucosa. The sublingual tablet may dissolve promptly
and provide rapid release of the drug.

[00138] In certain embodiments, the pharmaceutical formulation is an immediate release
tablet of a cytidine analog. In certain embodiments, the immediate release tablet is designed,
e.g., to disintegrate and release the API absent of any special rate-controlling features, such as
special coatings and other techniques. In certain embodiments, the formulation is a rapidly
disintegrating tablet that, e.g., dissolves substantially in the mouth following administration.
In certain embodiments, the pharmaceutical formulation is an extended release tablet of a
cytidine analog. In certain embodiments, the extended release tablet is designed, e.g., to
release the API over an extended period of time and substantially in the stomach.

[00139] In certain embodiments, compressed tablets may be prepared by wet granulation.
Wet granulation is a widely employed method for the production of compressed tablets, and,
in particular embodiments, requires one or more the following steps: (1) weighing and
blending the ingredients; (2) preparing a damp mass; {3) screening the damp mass into pellets
or granules; (4) drying the granulation; (5) sizing the granulation by dry screening; (6) adding
lubricant and blending; and (7) tableting by compression.

[00140] In certain embodiments, compressed tablets may be prepared by dry granulation:
By the dry granulation method, the powder mixture is compacted in large pieces and
subsequently broken down or sized into granules. But this method, either the active
ingredient or the diluent has cohesive property. After weighing and mixing the ingredients,
the powder mixture may be slugged or compressed into large flat tablets or pellets. The slugs
then are broken up by hand or by a mill and passed through a screen of desired mesh for

sizing. Lubricant is added in the usual manner, and tablets are prepared by compression.



[001511 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. [001521 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

51 0.2% Adbaraty ey, i 108 998 2ash RO oK, CHBBRA T B AR Bsed. o inemsats thestansiB it 0.9%,
about 1%, il bylffessing it BeRReer R fref¥ar@RNiehs AHe aliapiedsdiamaleal théd’f about 1.7%,
about 1.8%kabout 1.9005%20 tZ%}fkﬁé %, about 2.%/, about 2.3%, ,abgut 2.4%, about 2.5%,
Sbout 2. GRkER BBt S 9deangh BErisad shiab e are RRAeS by SOT SO B LEBbe. about 3,396,
about 3.4fandy0 T3 fflteralompiadthfto nedtinsi 3. 3ftenaiefetradBsoerdioging/Binding bdémsaksedit 4.1%
about 4.2%, about 4.3%, ahout 4.4%, about.4.5%., ab 4.6%,.about 4.7% t.4.8%, about 4.9%,
ot o e chriasetinR uhilalich AR e ABTHA NS e SRR ek SREHI G O )
about 5.8% produtcgded tatileubBdseshand Bidbdigbout 6.2%, about 6.3%, about 6.4%, about 6.5%,
about 6.G% ut6.79 0 b i 0 0 .2%, about 7.3%,
about 7isf)gigﬁf;ut@ééﬁmg%ﬁ%%ﬂ%ﬁ%&l@%ﬁ%@%@ﬁ%@@%ﬁ%@é’% %%%Et_ 8%, about 8.1%
about 8.29ampisstie’s. Sume Branudar shertivnals BosswssAra i Tndng and sehesioo PEIRSTHS 894, about 8.9%,

about 9%, akeukSrl¥RReHIR2%6d aReME P iR R vHRRs: 2 e AU 62arabout 9.7%,
about 9.8%, about 9.9%, about 10%, greater than about 10%, greater. than about 12%, greater than

about 148tEHH8tRSr (FofFheBicRIsebRt droatt PassEISABIS A2 b, Tk PIATRASEIAL 6% P ¥iiter than
about 25a greated WaitlahapdrBnereatey dialitdadut Shprodianien diaabRipoby 4086t greater than
about 45%, or greater than about 50%. In certain emhodime the appropriate. amaunt of a suitable
permeatiSW f‘?&rli);ﬂ%\%&rdt%ﬁl’éf’ ﬁ?ﬁi?ﬁ’é‘?’e"r?nﬁﬁ%%‘@f’&%'ﬁﬁl i) %gsar?m%jﬂgnéc]lw&)ﬁ%ut intending
to be limiteidrtecaystabaofielpa-thensiry thatolacwsatmmcresthmvedr sugrapvddecstaeckimixtaresunction by, inter
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passive digkntioruchasdisctreompressinmstatodissgdiembeabomimatvdritaisha sresriskediven solely by the
concentraliag dradifybARIB& ABsdialRd &H@gaiaﬂe@g%l}giﬁﬁ NRME L e axipgs a cell
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membrane via a specialized transport SE(stem embe the cell membrane; paracellular diffusion,

such as MHESHNRSAIYs andriica idantenitrh e gl siliosadiediderather than through, two cells:

and trangpeliylgr difusininessbodiibadnavrmenbatiaddriginenasdinspieMoigiiorialy, there are
numerous, cejlular, proteips, capable of preyenting intraceular accumulation of drugs by pumping out
drug that é?ﬁéﬁe‘tﬁcg B%Cﬁ‘gl%r% Fee §8ﬁ?§?\f§€&s"§éﬁé’8 %E#Ln)?q&ﬁ%‘ﬁ%gl S0k ‘&ﬁﬁ rp‘)%{}g%ufs that
involving gopgiyicemiieinjardki cladeopre e préparing vheliffdy et dsm issritx¢darbidoyne. gitlirttestine,
placental, membrane, -hrain Qarri | f [ i |a, facilitating
any of th?ﬁ?oc’é%%%%ﬁ%ggglﬁw{e% 'a@%é?%ﬁ%ﬁ@s yQS %%%&?%%%%}%%éﬁ%%y gpening tight

junctionsaeabpb sufficitnt anky/ & demprmidremydeasoigtdtinesy becommepiedccthsirobiaBodiments, the
compositioRs eI RPEND FORBHINGAIEWIING G ML dfeasARR IR Of 1€ tially free of

a cytidine deaminase inhibitor (e.g., do not comprise a cytidine deaminase inhibitor). In certain

embodinfBRIEr PR ArpsGidie ALRORiPR Rastcn e heATying BFEEESY (e.g., do not comprise) the
cytidine qeamaR)asariipiineinbahpdiasrdinshehinidutall fmemipainesisdeg 1eirtipresntsan
pharmaceutical compositions compri 'ngatherageuticall. effective amount of a gytidine Q{nalog (e.0.,
5-azacytitiR 8YIRIAE AR A ﬁﬁ%b%}ﬁ Fs RS ASOIRESRIERE 9 3 ey MR 8tomach
following e baitm intd trdd) @rptpdiheesaby laing: adeaite) nithe ccompdisititpsaats, E8sentabyjlizes,of (e.g., do
not compris tidine deaminase. inhihj . HU)), Certain iments herein provide
pharmacéﬁg%%%h%%sgﬂgngeébrcnog?lrél gg é%&%rgg‘é%%%%%%#ggﬁ%ﬂagﬁggﬁs ’o%%\!? gl/% ine analog (e.g.,
5-azacytisipeyriyisbidintshgenopationisokrneeroe’ice Xeipispitlinlastividers anbahtksllg & #i%e stomach
following sl AGMIUSIALOR I BeHIESIoNd By GHA LD e GRNROHLCHHRY CuBSRBLAHESRE (€.9., do not

comprise) a cytidine deaminase inhibitor (e.g., THU), and wherein the compositions achieve a

particularBBIBRF AT PRI RIR ABRATARGARICAEFRIARESIHON Fariasiance RS sbatansrnd s Ritdetind/or AUC
value proggtactinaiainy. tibipardisetiar afhadimeeision, e siiedBiaidash taindpairéalessentially
free of a gytidine deaminase inhibitor.(e.g., T comprises, e.g., less than 200 mg, less than 150 mg,
less than*1B ?j,%%%%%?&sl St%ﬁ%‘ﬁ}_é%%ﬁa @fs %?%ﬁ@ﬁ‘%ﬂi%é%‘?ﬂ%fﬁ@ %‘B?Félstsstﬂwan 1 mg,
or less than 0.1 mg of the cytidine deaminase inhibitor. 4.Additional Therapeutic Agents [00155] In
particular embodiments, the cytidine analog oral formulations provided herein further comprise one,
two, three, or more other pharmacologically active substances (also termed herein "additional
therapeutic agents,” "second active agents," or the like). In particular embodiments, the oral
formulations provided herein comprise the additional therapeutic agent(s) in a therapeutically effective

amount. In particular embodiments, the cytidine analog (e.g., azacitidine) and the additional

therapeutic agent(s) are co-formulated together in the same dosage form using methods of
co-formiilatina activve nharmacaritical inareadiente inchiidina methode diecloeead herein and methode




54 [00158] Other examples of additional therapeutic agents include, but are not limited to, an antibody
(e.g., rituximab, anti-CD33), hematopoietic growth factor, cytolcine, anti-cancer agent, antibiotic, cox-2
inhibitor, immunomodulatory agent, immunosuppressive agent, corticosteroid, or a pharmacologically
active mutant or derivative thereof. See, e.g., S. u nd et al., Leukemia and Lymphoma, 2008,
49(11):2141-47 (describing a Phase Il study involving the administration of a combination of

hydroxy HEEamay ReitefidyAeersnned by @@ré@%%éﬁ@@ﬁﬁﬁi@ﬁ%t@%%ﬁﬁ@%ﬂim AML and

high-risk JdiaRleitid:consixing Hratdhiscombiaatienanrer aiaileia saieand effective regimen in the
treatment of AML and high ris F%‘DS in this group of patients)F.&Su_ch additional therapeutic agents are

particulafRPdddky it SRS SR ISR ML roX i e hehsIm ERTRIRRSE SBE AbMAited to, those
relating tbiikbasmBiidetsheadiseasel; apd wisnikey salissilesahhtteto. 4 blEQhinkmindasued large

lecule actj ts include, but t limited tq, ieti th fact tokipes, and
monolol e/ AR TP AT A8, SOPRA e OB e et AT ROl molectles,
such as tatstradlly Godudingjcormastiiciedlydpege!priniesdst2cb)e gedatia tsagarp ditiduthinly weedsd,include

o ) . : ; ot
B e B e N b T R L
committeyhptit @S nigaeid sasium ipl giresco pabyviny iy selideas mdlelasidmstyererdut are not
limited tq;iRIGEREHIDG Y PRASI '&M@,ﬂ&&%g@%@@%&“ﬂ@%?ﬁéﬂﬁﬂ cananeRtier2), IL-10,

r a-

IL-12, and |L-18; Interferons, such as interferon alfa-2a, interferon alta-2b, interferon. alfa-nl, interferon
alfa-n3, iFRHHORSnEIRAYhEhaeHiaTe- Serinamettvh celiflossaar dhes kD Sieegim pbmSD160]
ParticulafQieinsion! sadise, deaein) 0 pmeil)ogdrapeheempasitidns Arovsie@darein include, but are
not limited to. filgrastim, which is sald in the United States under the t Neupogen(r) (Amgen,
Thousant EHRETR A BRSBTS e BRI ek LIRS trade name

Leukine (PLARDONE, Séatiteystyilificartlubcepbinagbibe®, Rinidingsgaitsinitbéntinded gtates under
the trade_name £ , s R in . mutated forms of
GM-CSF"S%S@%%%%%% %@%%@ﬁ@gﬁ?%%gﬂﬁn%nﬁ@%é‘g%;ﬁ%%ﬁ%% %’%%%%’%,229,496; all of
which arelifesspeentagtianesis pigasieopnvdoRrs steribifsandexitnrdsredeiid esligassS F can be
prepared,a {85869 Bebb S DUSRLARS; Hy 89020 ARG e PeSigs: all of

which are incorporated herein by reference. 55 [00162] Embodiments herein encompass the use of

native, nEYFRRYRICRN GRS RuSERIRReRY] S atehn Y PiarRlless.dmbiad Aceie BReBsEs mutants
and deriviiv@sue dlicediliathdexins), aldiatdalvpacuingd)iRiReAbAPRIIRbIFhIIVO, at least some
of the pharmacological activity of the, proteins n which they are basged. Examples qf mutants
include, BRI AREELIS o Rar B T RS B are o R R SRt from the
correspocating yasithybs: ilulibie, sédtta lpyraedatirivgd etanshpfttae pacidi nscrdlsp andceinpd3sed by the term
"mutants; .arg proteins that | carbohyd jetie ally present,in their nagurally occurring
forms (es.%}.’r,1 dr?’é%&%?é’?éy a?éa? ortrlr%).og}éﬁi%{l%ég g?’d’ér%ﬁ%&% ggﬁf é),ugé%a?\éﬁﬁg?ﬁ%ﬁi%g/g[o, pegylated

derivativesrangbtusibte protaihthesial eerprapeiitdloriambihfuding dore.1abeyt 853 vowhef gretein or active

portion offhe RYLSHLA! VNG Gy Sofe g ESTRICIRBL Yhbs AT MORERD: Sote; AMRUHARLMGhOdS
248:91-101 (2007). [00163] Antibodies that can be used in combination with oral formulations

disclose®fidieiiua crige2hthdEfeEvanfthe A8 fearcaahB i 8% By eiike diba sareakWinclude, but
are not Iimjgedvtw &ﬁaﬁm@a&émmﬁmn@)vfmﬁmamlgiwﬁmﬁogta(WMMifﬁ%vaﬁ%rgE%), |
pertuzum itaygTm), tgsittunomap (B r(r)), edrecolomab (Panorege), an . Ora
FormuaBPREA LAY LA REif CaTE s Yo SO T8 T UL e ton with

anti- TN Fdaugridoedibsut 02%64] v afgherdnlg ciche adivre 336 msndyHeelagooiistabed Gothevfarm of
anti-cancer,yaccines. Far example, vaceines.that secrate, oreause the,segretion of, cytokines such as
L2, G- e B B R S oy e g S i

provided4¥&teiriwsddhedyugreterahauind4 ¥ wivaihaGisigicora] abonhée B (ujwraf ghe (109 TPre00165] In
one embgalimensHerdeioaridRerePasie 05 AS- O 1 BRITBILCHIBFOSBPOUAY & fmall-molecule

compound) reduces, eliminates, org{revents an adverse effect associated with the administration (e.qg.,

oral admfKRESRIBrIRNE IWHIHY ahthe dPetite @ PRI VDR ABithe SHaKeBarheM a8 iite analog
and the disarsérgy elisgralriubegin WaalstthadvessRffasiarednehas the HalL deé, lipded to, anemia,

neutropenpia, febrile,neutropenia, throm topenia, hepatotoxicit ée , including, put not limited to,
epatt s DA FEHE STHR P SRR AL T TR EYRHb 0SB Y B ATHE P feture,
renal tubular acidosis, hypokalemia, hepatic coma, nausea, vomiting, dyspepsia, abdomi:tal 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. 56 [00166] Like some large molecules, many small-molecule
compounds are believed to be capable of providing a synergistic effect when administered with (e.g.,
before, after or simultaneously) a cytidine analog oral formulation disclosed herein. Examples of small

molecule second active agents include, but are not limited to, anti-cancer agents, antibiotics,
immiinnciinnracein/e anante and otarnide TONO1A71 Evamnlac nf anti—-cancaer anante incliide hiit are not



57 spirogermaniutn hydrochloride; spiromustine; spiroplatin; streptonigrin; streptozocin; sulofenur;
talisomycin; tecogalan sodium; taxotere; tegafur; teloxantrone hydrochloride; temoporfin; teniposide;
teroxirone; testolactone; thiamiprine; thioguanine; thiotepa; tiazofurin; tirapazamine; toremifene citrate;
trestolone acetate; triciribine phosphate; trimetrexate; trimetrexate glucuronate; triptorelin; tubulozole
hydrochloride; uracil mustard; uredepa; vapreotld%, verteporfin; Vinblastine sulfate; vincristine sulfate;

vindesinaebeit d8%riw/ winfths divie piaen eboul IRYovYI pEthardrag kare; abnlB idsing wwifsbe; vinorelbine

tartrate; yigosingLsulaie, Wit sullalie @aRoIsyZSUPLR: ARG 80K 09 IR
hydrochloride. [00168] Other anti-cancer drugs include, but are not limited to: 20-epi-1,25
dihydrox§{hsdmerere. apyhRieawivas i%?é%‘rﬁé,"é%l ahapi S N dredagsSipetititadozelesin:;
aldesleukiys Akl SRIBNERGOBISES 2BHEE SRV RWE8 B dustiBsreaabsia B NipRtiTRhadHioleYe)linic acid;
amrubicin; amsacrine; anagrelide; anastrozaqle: andrographolide; angjogenesjs inhibjtors; antagonist D;
antagoni%?%‘? %{&P’éﬁ&;‘}gﬂ?ﬁ §é"f?£ﬁﬂ§%r?l‘gr%ﬁdé’g‘§ﬁ%ﬂ%§g 8n %gjér’fyfb'f(?i c carcinoma;
antiestrogeg; conéirzbopleBftinwan b einsdrofigors denivde df defeithdadihtglyemmisipajacntdsis gene
modulators; apoptosis requlators; apurinic acid; ara-CDP-DL:PTBA: arginine deaminase; asulacrine;
st e 8 B e e B ayrosine
baccatindtﬂh!mbr/altﬁlei@; thakaol; batimastat; BCR/ABL antagonists; benzochlorins;
benzoyISiggsPorinceHalR (AFBRMIRR atiaaiAGIR pleIes fRAAFBMYAL BrbBtuligie acid: bGP
inhibitor; bicalutamide; bisantrene; bisaziridinylspermine; bisnafide; bistratene A; bizelesin; breflate;
bropirimigidasits oRitisatomabkinted s xtpinsreEsc bk fel thatip Resticat sizariablethecin derivatives;
capecitalifg;fayoeAaie- SN inaekes frRINGRRIHaN BEelphitaRariMBsARNattiie cartilage

derived inhibitor; carzelesin; casein kinase inhjibitors (ICOS); castanospermine; cecropin B; cetrorelix;
chlorins; EHERsGUAEYAH e iR rsaditR: hlendedrneitapdy srirreresieliBmes Migshfe& analogues;
clotrimazaigaElljsmiistie cellisoaychrcBelpomipbiastitioathaambmias]atinanakugiae; conagenin;
crambescidin 816; crisnatol;.cryptophycin, 8; cryptophycin A deriyatives; curacin A;, .

cyclope A thr %‘&%{Sﬁegs“;"é%‘/‘éréﬁ%qé% ; c&ﬁéﬁé&ﬁ'@%’r‘é%ﬁ%ﬁgéﬁg: E:ryl/ 3?31/% gdflglc‘fglr; cytostatin;
dacliximahosteheita bine } ) ehaghesilicke narborBic] esignelinmd exaln etlaltsdedriderifesitohide; dexrazoxane;

dexvera I, diazi ; 'dw’ ~ehdox; di ng; di - idine. dihydrotaxol,
9-; dioxa%%ﬁ:%%%t?ﬁ%ﬁ%ﬁm usp%gG(fg?:’eﬁg%E;[c]i}ggc?s[g%%%gﬁaseggﬁgggk?f%%}r%?%%%oxorubicin;
droloxifepractgoribgnnoldumtamisgdnviade, el ctannenipm dginatce selifbahearbanat RalsaBR eflomithine;
elemene,RipiRiv QRITWAIGHHEDUSIRINR RIANESHRRAMMOIHAT SRR AGANarestrogen
antagorr:i:%ts; etani%aézo,le; etopaoside phosphaéleﬁieﬁemestggeﬁié};?r}ozole; %aé)%%%%nretinide;
filgrastinfleriEage i, Ar3eRs: ST vui s ycr oS Eusiose SmiEchsito unicin
hydrochlpsidaidaegais)eenhariesiBad il Ritsé0 nganitl) engadsiinsartexan) wigngdllium nitrate;

galocitabing; ganirelix; gelatingse inhihitors; gemcitabine; glutathione inhibitors, hepsulfam; heregulin;
pexame T PR T R TS TR LR o e antone:
iimofosinejdtonmpsttdtinersiliicifie fecgllukes pove)eihi] Litos potyiemiostnnolbmgteptidedatessulin-like
growth f receptosinhibitor; int NSES. | i uane;
iododoxo?u e@lﬁ?%%r%ggék%loql,Q%?ﬁ#cé}p%ﬁ?%g%%%éqg%%ﬁ%&aﬁlﬁ %éi%ﬁ&%?ﬁ% |(%§Er}grin B; itasetron;
jasplakinmtdewga_hkﬁdﬂrmlﬂhﬂrﬁm*ﬂﬁlﬁﬁﬁ@@bté?ﬁnﬁe@u d@hl’éﬂﬁ&;ﬁgdiﬁ)’]éﬁbg@%@nﬁ’ RAYinan
sulfate; lgptQlsialn. e RAQIRIAEA T BAIDEIBCRGIOGEIKAC . BIBNG IISHRION cortain

leuprolide+estrogen+progesterone; leuprorelin; levamisole; liarozole; Iineairdg}alyamlne analogue;
lipophilicetnbadingentae bis|eA MBI OE shayd o mesecibvrirh ideoon g ahAombricine;
lometrexpsotpiticlasringh 406 ¥R WEaREr At 118 | UFtRisicab dut g biaxaR Bl yenbydine; ytic
peptides; maitansing; mannostatin A; marimastat; masoprocol, maspin; matri‘lysin inhibi}gﬁs; matrix
metallopFRREfn AR A BRBF S oRe ABG A S RI e a bRt AR P AMGTRiGRIH S A R B35 2h%e; MIF
inhibitor; 36Hepr isiera caboilicisri re note nad sttt 0Yi gtez aboun Hotdeiphordabyatd4dialogues;
mitonafide; mitqtoxin fiproblast growt tor-saporin; mi ntrone; mofa e: molgramostim;
Ml Ot g R R A S e
mopidanﬁéf’/mustard, ahd@iﬁfémgmﬁ, M@%m_m&enmpé@% ﬂatn@lt,vaéméﬁ%@;mmyriapq rone;
N-acetyalingol SebeUREDARARBIYE S: Rl SlbR 904 D AL YBRGT PRRIGZAIGRE: napavin,

naphterpin; nartograstim; nedaplatin; nemorubicin: neridronic acid; nilutamide; nisamycin; nitric oxide
modu|atcﬁlsqqﬁi?ﬁ§’% QB TRATRo AR SHEroNReTEAPREY I8 dRRrsepRA)t BE/bhennAtARME 88@reotide;
okicenone; oligonucleotides; onapristone; ondansetron; ondansetron; oracin; oral cytokine inducer;
ormaplatin; osaterone; oxaliplatin; oxaunomycin; paclitaxel; paclitaxel analogues; paclitaxel
derivatives; palauatnine; 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; 59 pirarubicin; piritrexim; placetin A; placetin B; plasminogen
activator inhibitor; platinum complex; platinum compounds; platinum-triamine complex; porfimer
cenditim: narfiromyviein: nrednicone: nronvl bhicocacridone: nroctanlandin 12 nroteacarne inhibitaore: nrotain




61 lung cancer and small-cell lung cancer), testicular cancer, renal cancer, pancreatic cancer, bone
cancer, gastric cancer, head and neck cancer, and prostate cancer. In particular embodiment, the
disorder related to abnormal cell proliferation is MDS. In particular embodiments, the disorder related
to abnormal cell proliferation is AML. [00174] In c%[tain embodiments, methods provided herein for
treating disorders of abnormal cell proliferation comprise administering a cytidine analog using at least
two of VoSt dhentl Wranisesion shewn 88% Fomesampightparightiaf ardnsdintenbstineesin provide
administepng aeeiilal e aRALeISE Ahe EYAiBFR A0Al0emSidheSIPRRKABR R0B; A7a%fidine,

administered either SC or IV, followed by subsequent orally administered treatment cycles of the

cytidine AMasue forceRelesm RIS and ahonk G Mes ke iug satRLpRHsad 3t Miistered to a
s#bject igmmemm” f Iﬂnwgaé@ Blees (ﬁ-&n&in%ﬁb&dig.eﬁts?asu&bl@a&;buﬁﬁoﬂ@, 14, or greater
than 14 days), optignally.followe treatment dosin idays (e.g., 1,2,3,4,5,6,7,8,9, 10, 11, 12,
13, 14, oPﬂTlng{@g‘iﬁHﬁ“{lf ASV&’IB%%I?&’LHQFQ %H}?ﬁ‘gﬁ?@ Bréﬁ ovide a treatment schedule
comprisifgdds andipcdiabdenibisiimtiats, féorandation, phrededoeliveomprisersnindiahoycles, followed by
oral admjnjstration for. subsequent cycles. For e I ticular embodiments.herein provide a
treatmenltuéc ) eLé%)rrrll%ar?é? nga§ eeéf ﬁ%hfé%h&?oﬁ%%ﬁ%%c%%?%ﬁ%@%%ﬁggf Srar apdﬁ%i?w?stration for
subseq ueuﬂaiﬁclbbr@uitabhs@ésefgeaamgﬂs, ameewhl_mm'ts s‘ux_rltlaepmhmib petoiteedrelein are
provided Juphiogtibe SRSEHPRIG Il SR ATk RbaURER Sele SG g is about 75

mg/m2. In certain embodiments, the oral dose is about 80 mg, ‘about 80 mg, about 120 mg, about 180
mg, aboteArmefRdArATcIHAME eHin gBbadignets wteestandf PicstriatePessnt 30PHB0 mg. In
certain eRPIReRISAAE/ ﬂ%ﬁ%%&\?é&%ﬂiﬁ%@&@%&@@?&% RQ%rvlbpfeatd C. [00175]
In certain embodiments, methods of treating disorders of abnormal cell proliferation comprises orally
administdRfieas: ffmERLETIR SERTAKHY ST MRS By eerd. beherpttigresingle or multiple daily
doses. Inppaiticsed:a8) hedinenis, iineylosifaalinage):samprising heyeytidingd palagtis/avid,orally

administered once per day, twice per day, three times per day, four times pgr day, or more than four

times pepﬂ?g?ﬂgg?’gﬁgﬁ%??ﬁ ?e’g%glhpé)réﬁ%‘é‘?ﬁ%eﬁé?%ésP%%I HAS é)?%}iﬁlgéfﬂ%“énﬁidine analog is
administecdihosingyd $rdfte)sotloye|scoph fuisargte,ditearistaaiiytalyf abdein2Garg s about 300 mg, about
400 mg, 1%&1%99@8&{?:@8{{&9991@?&&9&‘&W%&,é@&n?&%%‘a%@%&n%%ﬁ?@&ﬁ&tsoE}%b‘)“t 1,000 mg

of the cytidine analog once, twice, three, or fourtimes per day for 7, 8, 9, 10, 11, 12, 13,14, 15, 16, 17,
18, 19, 2pbpicatis pgesput, pelath: wrthe gromoere 3w anyequnted abowif Empovinfdhesdie method of

treating GRRPLRAR @.Q'%iWW%W&G@%&Q,@BH&U@B%N}%Qﬁfiﬁéhﬁlé'léeﬁg,'ﬁmotb%fww%aﬂon
comprising the cytidine analog is administered using a treatment cycle comprising administration of

about 3085 HuE PRS- ARRIhE SR a0Y Rifbs duesstadbedidys e RbcsotRrRethe tHe8rmulation
comprisingwher eydiding esia)agdatackminisietisitgertieaimant 3% evnosttisidggdoad)istration of

bout 300 f tidi log twi for 1 N tai [ ts,the f lati
comprist RO S e A L ARS8 Bh ) At orration of
about 300rgrodetabaytitifite enialoftherdmgiovee, pbowts/ 8% w/wafshindoesteorecahbudici®nts, the

; lat - - : it . . -
it s B e .

embodinfedts wirswiohe fines/npsel teawid Yowprietthriding serantpautdi AN e Gsrapigsteeea cytidine

analog UgiRgoRg Qrworeobite Qe oipidsiReIine BRM QREAHIL QMR MYLIR thgecycles for a
period of, e.g.,1, 7,8,9,10, 11,12, or greatert an 12 months. 100176] In certain

2,3,4,5,6,7.8
embodinfkts2PREtHSNE WEYAh the A8 Se5arIHE RGP AT AREF e85 n3D R d A2 PEvidEd herein to,
e.g., ovztﬁemagimkf@tmtlawfeﬁatedﬁ\wmdfé@&&a aBG%inQSH@WGT efgwifiiﬁ@mlaﬂ?ﬁ?wxample, \Y
or SC admijnistration may limii the ahility,to ivey a cytiding an or longer periods of time on a
P s D S AR A Tt 6L A v o A0 B BT o8 AL Eroe 16 the
difficultiesbohcéﬁ?_@lyﬁvgaﬂﬂhtﬂmgigms Wtwmkhmged.a?msﬁbdwsl_@g’mhgdﬁlmqodmg@eﬂ SCorlV
eXpOSW%&%feé%YHﬁH&?@?*%!%ﬂclgﬁxu‘i%@%%vw%?ﬁ{é &g g?ﬁ%&%ﬂ@ Q&%&H%%QBG@&?E)}
romt al. ogic

(o]
discontinue e regimen. See, e.g., Lyons, R.M.,"et al., Hemato esponseto T ree
Alternativé' ® ofithg SuBcatteJoeonizinRIEhadimmmisi arfaitahie ampuns @fsopasicny hehdeaatisClin. Oncol.
(2009) (RERMEARiALPHY Dot P8 rhfy 38 )nWiGH is incorporated by reference herein in its entirety.
Accordingly, in certain embodiments, methods provided herein comprise administering an oral
formulation provided herein to overcome these or other limitations associated with SC or IV cytidine
analog administration. For example, in =min embodiments, methods provided herein comprise
administering 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 63 (e.g., azacitidine) at a lower dose over a more prolonged period of

time, as compared to IV or SC administration. In particular embodiments, such methods comprise
mananina doce-ralated evvinoneniac (inchidinad e A Adnoce-realated ~rvtoneaniac acenciated with



64 Involving Symptom Endpoints may include Specific Symptom Endpoints such as (i) Time to
progression of cancer symptoms and (i) A composite symptom endpoint. Biomarkers assayed from
blood or body fluids may also be useful to determine the management of the disease. 1001801 In
certain embodiments, the methods of treating disg ders of abnormal cell proliferation comprise orally
administering a formulation of a cytidine analog with food. In certain embodiments, the methods of
treating d¥34Hdrs &0 seraimsmbadipesirciemuiationsiesided e rwanipmpsisngns RIrmeRation of a
cytidine %Mﬁ&x‘éﬂﬁ&?‘ﬁi@?ﬂ@gt‘gn%eﬁﬁﬁy”b%%@93@%&&&5&&@%@@&&9@9%&?@%@%@&?&d Cmax, Tmax)

depend on the fed state of the subject. In certain embodiments, the formulation _of the cytidine analog

is adminfSRrEe &iitigielny. davh sTuREe RignersbBifn sreesiinkec prlacshAygintegransazacytidine,
is not cozshiRisR;eeWiklpiniydtil) eadesmaiel sahinisy cilcharadarbrbardimaségutbe oral formulation

cmbod BRSO ek G ST o FGEL S0 GG r FFOVRBHSRATIL, a ciscase

associatechspidividdmmofenz| KEEH i o) YBhABRONE) athan danin istatng wcyiinktieianalog provided

herein (e.g;..h-a iding)far. r i in.t tomach, wherein the methods achieve a
particuIa?%%%Qé%aaﬂtfégr@%?%?’pgrlgc\%%%g%%ﬁ%zugﬁ%’ g’% |83Tar@nt%%§>§u\%1 e ﬁwr%lﬁx value, and/or AUC

value progitidasticnragglamizodhwarsh, tndivmottlginaicosngiive stearcbelvdohitidegin§ARAdIABearninase
inhibitor i thecY ARG AR G- RETAIR RRIDACITENIS era i preydermethods Al dreating a disease or

disorder provided herein (e.g., a disease associated with abnormal cell proliferation) comprising orally

administEpFHAc AR RRaRyg sstBlRIe PR RaKidens:, BrssHainiemiodigiontte thicdizintsgrantlly in the
Ztomgch;mﬁr, : ht%we w%mt&@md&a,\&a@ﬁmgs@ﬁm?mh ' te_%ww:jomfe_imﬁgeémﬁ,_ gﬂaﬂd_ir;]e i
eamina Inhibitor. (e.g., ynoto o-admjnist rlngt e cytidin eaminase Innibitor with the
oo LA 0 S A R b P e
co-admirabsat sty bty tidige ereaibeninéds wmmithefiang cdesabban7abouitvasiAhadrdgless than
about 200 mg/d. less,than abgut 150 ma/d.less.than,abqut 100 mg/d, less about 50 mg/d, less
than sbc B RS W0 BE e e R A B e, B A b ot o
than abodmw@.doragrbiot00 280w edie imimbordimbois | fe o sftevideg docecabaoirise/reating a

disorder groideCERENHIGERI A IR HISalar S AURINPIRHBR, gUgIeldgsage form

i cytidine analog to a subject in ne€d thereof. In particular embodiments, oral 65 dosage

comprisi ggmwé}ghpwgﬁ,@@&%@ﬁmn@gmq@a £ BRI BEC R T oG TR SRS gic

forms pr

disordergbbleredpiesicatigrRrdars dodusisoe Tvaaneenal ddeysbaeé hivad sedswiieh ¢an lead to
dysplasti chan%es in blotﬁ%cells an hematcajogic maligrgﬁcies such as_ varioys leukemias. Examples
: i

of hematBTBy RO TeBiaTs A 88 b “Ard/ Nop TR & Ot REWSRA SRPME ik AR 220U V% ute
promyeloeii of ehikéragocOAd; bt vesaudsoly dthald abbat 8UkertieofAhd Jrohcorichetyelagetans leukemia

(CML), chyonic lym tic leykemia (CLL), myelodysplastic,gyndrome DS), and sickle cell
e, SRS SRR e B i, SRR SRR Yk SERESE i it
e.g., multigie fyetorin ¢Mdaylunentson suisehikiarsoymh pho praticut i HiphoeSah Ascleteaimineddodiments,
methods&{@gf(&g&mqﬁiﬁqmg%‘treating AML by administering an oral dosage form comprising a
cytidine analog to a subject in need thereof. AML is the most common type of acute leukemia that
occurs inl . ShvesgRipKkehedigensiforrsdniens Brayivad DeTelaInasisy QnSteETBAECassociated with
an increagadizisk ObAMkizdResRdRalIEHisasdereHith i aiaynONASIabiitidsastiag to random
chromosomal géegakage, such as Blopm's syndrome, Fanconi's anemia, Li-Fraumeni kindreds,

i

ataxiatel SFHTE G4 COHBPRSIRR EP AR ER DIt Y2 R L SARIPLE RXIHAESAMMRs, methods
providedShessiipi g appriscintbedy) @. A PAAA 1B aadsviphstolingl veilaiahe gBage foM0nsacshptising a cytidine
analog tg.a. subject.j d thereof. APML represents a distinct subgroup of AML. .This subtype is
characton ) LS A Ao R AR P S A DO AR s
transIoca@owbéed@domIgehpahﬁjant@fbmemh\mﬂmdrlp{dmompﬂewmaﬂgMﬁmiacid receptor and
2 sequengg: Rl JQRB TR LABRMRAHIEN o Dahoda Bray dedFre b sRmBrsndiRating ALL by

administering an oral dosage form comprising a cytidine analog to a subject in need thereof. ALL is a

heterogefierides enslodsxtiing dishanelaminel sdeiaivesctirlsridassyethyletreliselypes. Reoccurring
cytogengiigmnnasaeatliesybaye hessseemeNsiapehinHilitox /PR PP SLHAIRYR 0 SP6aEAAs4IC abnormality
is the 9;22 translocation, The resultant Philadelphia chromosome represents poor prognosis of the
subject. THSTEREAR SSHAIR SABRSHIE ALTHAWRGHS %m&r@?@?ﬁa&sﬁ%n‘g TRRYER L 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 66 22, creating the
Philadelphia chromosome. lonizing radiation is associated with the development of CML. [00187] In
certain embodiments, methods provided herein comprise treating MDS by administering an oral
dosage form comprising a cytidine analog to a subject in need thereof. In certain embodiments, MDS

includes one or more of the following myelodysplastic syndrome subtypes: refractory anemia,
rafractoryy anemia with rinned cidernohlacte (if aceomnanied by neritronenia or thromhbhoevvitoneania Ar




[00188] In certain embodiments, methods provided herein comprise treating NHL by administering an
oral dosage form comprising a cytidine analog to a subject in need thereof. Non-Hodgkin's
Lymphomas (NHL) represent a heterogeneous group of malignancies of the lymphoid system.
According to the WHO classification of hematoloq'bcal and lymphoid tumors, these diseases are
classified as B-cell and 1-cell neoplasms. B-cell ymphomas account for about 90% of all lymphomas,
and the HRMYBE: dephrloPetastBiBLREinate ceataseim;aelapdliniRaYidoRsmpesi gallE diffuse large B-cell
lymphomgopReiexinaie br&5200 $0v60) RMnaR-aaRRS L EiillmPde R0 SRRash alpally in the U.S.
See, e.g., Ansell, S.M,, et al., Mayo Clin, Proc,, 2005, 8_0(8):1087%[00189] In certain embodiments,

methods AR BATAIE SREUGH farRe RSN SHIBsF asrini Rery dHB P BoslofifRRmprising a
cytidine aiwlg, tufobutyjesicitiodesuhie tesdialbin) e Wyel pxaatimo gam thiktshos kemmagnly diagnosed
hematologi¢ malignancies. In 2007, in the U.S. alone_there were.ro 0,000 new MM cases and
10000 (A AT ALV IR P enbbdiBenis ik abaS S e R 8 e Sl et fEh o o
plasma o‘éhﬁmhé dzfcnrt@uﬁa%owmﬁdke dau_glm,tmbmé MV@dﬂ&mm eoranabrumSflobiwin, e.g., a
monocloRRERRNNGHE MR Rl HRGRE dRITURSURRISYS: QISPArtRUILAPBALARIRIEHS: Can be

detected in the urfne and blood of patients with M onsequences of M anemia, the

developriténtaditdrngcire. isbavt (E%iovisy ahidedig nesesablandro sew of the draig aeres abmterican
Journal ajerieallsRye @uLREAIIEGY: RBR /AR hd 485 18Q7 al8a1 P2 R AR BRIRIRROdiRRENtS,

methods rovide;d herein comprise treating CLL by administering an oral dosage form comprising a
cytidine é%ﬁ%did“é%‘ﬁﬂ%ﬁeiﬁrﬁﬁéﬂrﬂaépé’m 1OV RS APt AR SV Al s a malignancy
of matureyiBdyatehayiesoendis e ast® teve ersly Dasb eit R iBnangy derdngbbhiS2 4B eni¢HO
classification of B lymphocyti oplas roups B cell malignancies accarding to the presumed
normal cSﬁﬁ%éﬁ%gégf%n%%‘%’éﬁéfﬁﬁg ‘E’e?@%é)? °8F§gﬁl6°§‘éaé%% ﬁ?ﬁﬁﬁﬁn%ﬁgt%g’%g sis of '
lymphocyes fromnaf ibedivagl cthenabomarddts, wiwyofifie doderSdeteqgn dent, 6 Sadebatit Current

Oncology Beports, g%%%&?ég%tggggh%gogﬁﬁﬁignﬁ &ﬂiﬁﬁ,%%%bgfi]ﬁi;@ urrg%i%%e%% hgf(%ﬁ for

delivering a cytidine analog’to a 'subject comprising administering to the s In need thereof an oral
formulatiaboebdipariapent itdiwéraebibe dimgranc afhetnebn dirnuintS: erdl sbemifiktivns ebikprise (1) a
therapeujicallyoRifeiMaamemibalA-nli 4G apR AGARME) AReRignabdiig Rlgaseaapiroling
component capable of releasing the cytidine analog substantially in the stomach after a subject ingests
the oral fBYmgRferdiesrprkihntthe alftidine analog. Certain embodiments herein provide a method for

enhancinggieopralipieavail daibydahantyidincunnialagpia dddierinatiphse Boskimerys herein provide
a method of increagsing the oral bioayailability of a cytidige analog comprising orally administering a
oarmacB LT« SRS AR LA IreRBReEHE PSR e P Rcoution
compositogpnolattest ehaiprisotisd wadmoyistodeditp dExoipiecits chattacty fine-tivalagigadfimsds of the
subject's.hody, and i sorbed in the e trointesti act, such.as.far exa , Substantially
in the stolral%% e., fo%lg%#%&;arftogfgce%gi)odlm%r{itls glggl{rfl}l g‘%\‘/ﬁu} lél{é ﬁ%’g’% %ﬁ%‘f‘eg%:qf’g\%nség%%articular
exposurédrkdsie plsiumephnspbatebsalaiwmrfisiestagpawdnredrerHiltstorrHoidprislisgmdigxiditie analog
(e.9-, S-azagytiding binQvidrt hrigin. GRiiRRenhosinRAAd SIS IoMIER BRRiqhalAghieving a

particular oral bioavailability value provided herein by administering an oral formulation comprising a

cytidine AR4IBY (dRyceriain sErndinasisothe elidsat dtnredatitaite S dbearernFRsFa i iRide a method of
ach;evingxaml Et!('ﬁllb% &h&caud%quw@%thgmgw@,dmw@m%@\a@m@ a@ﬁ@é&%l%&gmprisingz f
cytidine og (e,q., 5-azacytidine i ein. Certain embodiments herein provide a method o
achieviné%?bv i€ F%ﬁ%&llﬁg‘%‘&%ggvﬁéﬁﬁﬁ %ﬂ}’%&?ﬁﬁﬂi@%@ﬁhﬁ%ﬁvﬂﬁg iM% omprising a
cytidine abato§¥%evy'w nithadrtidiom): pabvidédhefwiof Bedaip esrd)adbuetis wavaifthealide a method of
achieving a paytic Tmax value provided.hereip, by, admjpistering an oral formulation.comprising a
e SO B R e BB AR e

methods &g eerénabausdaditiwimmishirkugrdesiebiont b Lrebnibdilestdeetl ensiifdronior ¥y vedministering
an oral fQiaion 6 CHNR SOSARIENE RRRIAG G tbnC2 8% Ry AR BARRE QUL BRTein- Such

conditions include, e.g., benign tumors, varlousé}(pes of cancers such as primary tumors and tumor
[ g;?odﬁka&é

metastastehatt it Eatirssraabeyedd tetie alithedrassaye mhsHt 2 mavomnes Eell anemia),
EeSteDOSﬁaéﬁtQ%SeQ_Wﬂ?aﬂtﬁ%méig cBRE Mam@%wmtzﬁmﬁge?}émwﬁsi% W/@rtﬁuﬂ&elifill cells
arteriosclerosis), insults to body tissue due t rgery,.abnormal wound healing, abporma

angiogen fs* %ek’zfggg%glf%%xij%c%’ﬁe@?’éﬁ%%%%e? e%‘éf#ﬁ%‘iﬂ%%ﬁtgﬁe&ré]ég?gf %‘é rs of tissues
that are not highly vascularized, and proliferative responses associated with organ transplants. [00194]
In certain embodiments, cells in a benign tumor retain their differentiated features and do not divide in
a completely uncontrolled manner. A benign tumor may be localized and/or nonmetastatic. Specific
types of benign tumors that can be treated using the methods, compositions, and formulations
provided herein include, e.g., hemangiomas, hepatocellular adenoma, cavernous hemangioma, focal

nodular hyperplasia, acoustic neuromas, neurofibroma, bile duct adenoma, bile duct cystanoma,

fiboroma, lipomas, leiomyomas, mesotheliomas, teratomas, mykomas, nodular regenerative
hvnarnlacia trachomac and nvoneniec arantilomace TNN10R1 In cartain embndimente ecalle iIn a



69 embodiments, oral formulations provided herein are used for early intervention to prevent the
development of cancer in patients at risk of developing cancer, e.g., familial polyposis or lung cancer,
wherein a cause of the cancer is epigenetic gene silencing. In particular embodiments, such early
intervention would be impractical by means otherchan oral administration (e.g., IV or SC
administration). In specific embodiments, oral formulations provided herein are used for early
interventiRYLS PR Ptke e FORR-PEMSSA AP DARNG DU IRordy WAy AIBEOE T colorectal
cancer OpdiBeaiBbuc @t uid 4NE 6 w/oe ifiNeelftipadid e Tctpgrearddipeme ioniakiehieved via
prolonged oral dgsing schedules, using formulations ang/or, methqds as described herein. Certain
embodin?gfﬂg'ﬁsf’g\ﬂ(?g%cé'{ﬁf)ﬁ ‘%?téﬂf%ﬁg’?é’?ﬁ? Orgi%8 rﬂ’iﬂ%ﬂ%é‘%ﬁo\rﬁ %PHerein to reverse the effect
of gene §liengh)g, éngrertaipanehudimierisl fohpeldt sikepovided ieteie payepriticoneangaweln particular
embodiments th [QVi herein further i ministefing gn. H nhibjtor,compound
e 1o P B e

methylatisrnsatipatitaeece anbenicascthesupkak ¢ A Cylidinsimnalegribonsd thegritointasiOADX-275;
formerly MJ-6/2) 13 s3RbEI Al E&%&‘%‘%Q@&iﬁ@ﬁtiﬁﬁg&ﬁﬂe&&b{nv%%ﬂé&eéﬁérmﬁéwés and is

selective for cancer-relevant HDAC isoforms 1, 2, and 3. In particular embodiments, a synergistic
effect is AR{RAERMY dsrrtidtesiprlon it rheRloaditrenme: iHnnsrdT(arsmBAHEAS for the
treatmend-gfppaliddoprers (R 5ethidsae Glyebhegooialegicat MatehEiTrGS tis MEds@MMol, or AML).
[00197] In certajn enrg%)qdime ts, specific types of cancers or malignant tumors, either primary or
secondaRyTHAHER AETFEE AR PR EP HocFABORRET Go P SERISRB O AR SRR BiRiced herein
-include, enfjaneirkaraiasekleadudigcerg Skiy grnaestibneshantecknpvasiathecancdpdive cancer, lung
cancer (e.g.. n eQ-OSﬂ&JE%%I Igggegggc%r ng: srsrll%gicgél Ieung ngCEQF %aeig gancer, cancer of the larynx,
gall bladder, 8ancreas, rectﬁm, paraﬂwyro?a, <ﬁr1yr0| , adr'égh’a, neural tissue, head and neck, colon,
stomach, bronchi, kidneys, basal cell carcinoma, squamous cell carcinorBaashpletbfulcerating and
papillary Bnedustetameitic skin carcifomtmieak®amercoma, Ewing's sarcoSspméeiculum cell sarcoma,
myelomaPgramicBIl Zmor, gallstond¥lmiameel dior, primary brain tum&gaute and chronic
lymphocyirahl §8anulocytic tumorSokuiAReeA#imor, adenoma, hyperpB&RE medullary carcinoma,
pheochrd?ﬁﬂl‘iﬂ%‘rﬁéﬁrﬁucosal neurdrfRRFHEMRal ganglioneuromas, hyB&fBiE&tic corneal nerve
tumor, marfanoid habitus tumor, Wilm's tumor, seminoma, ovarian tumor:] ma tumor, cervical
I¥eaMR it carcinoma, nelGBIRER goﬂﬁé lastoma, meduli%% ma, soft tissue
S

- dysplasia
sarcoma, EG agh&arcinoid,topic ‘“518 Sis 70 fungoides omyosarcoma,
%f 1UIT) LS

Kaposi's §£mr§imdﬂ\§§qc§t§_enic and ﬁgxr a g}g&@@éignant hypercalceﬁi%mienal cell tumor,
polycytheﬂﬂb%i\é%gagﬁ.ﬁ%nocarcinomg ﬁfy %&%’iﬂ@%@ﬁ@&i ukemiagigj;%phomas, malignant
melanomas, epidermoid carcinomag; %ﬁﬁﬁgﬁ@énomas and sarcomas: [00198] Particular
embodinmﬁ,ﬁ%egpy%@vide using t{lellpleotpgggi(gompositions, and formg{gﬂﬁns provided herein to
treat abnesnal.pathgeoliferation duedQ g dynleaiiTiaiigey tissue duringgggrgery for a variety of
surgical pragaeiires, including, e.g.,qoi Rugrb RauaLsIDeofadchelgid fradring. Proliferative
responseq Rs3opRigdkikatgaine MelPocgt may be treated usingiiiganethods, compositions,
and formylasianspIRaed herein ingdludgihasRdpmifiaPéivetissaRnses cpastiapiing to potential organ
rejections or associated complicatioG$ydopa ol 8ligcihese proliferative responses may occur during
transplangatiasl {3 heart, lung (e.Boly@hykmaiged lesiyl@ancer and snBAlStell lung cancer), liver,
kidney, and other body organs or orhmdrasyatearste[00199] In certain embodiments, the amount of the
cytidine drebhadiidi@4é G A)ions pideylidérbrmglglveadeethods of admifistieftisss thereof, or the
methods of treatment as set forth herein, is a specific dosage amount as provided herein. In certain

embodini@ft§1bralQGiherhirtandisl psamestinnethhansos inbhiddse sticictivlactinethd swb@xideireatment of

at least ifi igg&.{' St ok lnited Q§e§l i #3 gan%igug%ygﬁen about 50
mg/m2/5%3&5‘1%}(;I g%bggto 2,00(? %/mZ%a%%%ﬁe@r%bout%% mg/rg%ay{ggnd about 1,000 mg/m2/day,

betweenasihRYFisbi¢ RS 2431651tk BBl alsolenpalmtigagic PRbiNvEH Xisse eI sthsIm3rday and
about 25gymelianE apditreeitain anbedimemsmarticular dosages are, e.g., about 120 mg/m2/day,
about 14 2/day, about 150, mg/m2/day, about 180 mg/m2/day, about, 20 mg%mZ/day, about 220
a2l 8 AR RS i 5t AR A PSRSS ¢ Bk R LRy RBB 0 550
mg/m2/daty amoant BOOeigt mél v, ta bbeit BACrighneY deeyfontnalatiRm) ofi ghn /84 9,about 380
mg/m2/day, about 400 mg/m2/day, about 450 mg/m2/day, or about 500 mg/m2/day. [00200] In certain
embodiments, appropriate biomarkers may be used 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 71 particular embodiments, the nucleic acid is DNA or RNA. In particular embodiments,
thea Aareatear hanafit ic an nvarall crirvyivzal henefit In narticiilar embodimente the methvlatinn ctatiie ic




[00203] In particular embodiments, nucleic acid (e.g., DNA or RNA) hypermethylation status may be
determined by any method known in the art. In certain embodiments, DNA hyperrnethylation status
may be determined using the bone marrow aspirates of patients diagnosed with MDS, e.g., by using
quantitative real-time methylation specific PCR ("gMSP"). In certain embodiments, the methylation
analysis may involve bisulfite conversjon of genomic DNA. For example, in certain embodiments,

bisulfite SmARNP BreneRoHl4 % TR bR A% erPe Y 8. St 28U B8 %ae2RANy methylated
CpG siteg. tagboaet%eaodt OMMebolt. 1 ebatabtyact hal hvwiad .£6] WS 1392, B9iit §2P431.

® ially ayajlable ki b f bisulf tment..| i diments, t
tnciiate FREH T A AR 5 e s A B2 SRS A i ampiy
DNA reganiisshoitaetiy kitinn 264 shant2 % edquihats, inoh 2%, thoue8%iatbeiod itn-methylated

ithi, the, regi lfi the first BCR, See, 8,0-,.Li Bioinfosrmatics 2002,
oz POl vk SLE LA RRES B SRl Ao, O atd T S MRILESRA BB

bisuIfite-&é&ﬁed@ﬂﬂ%gmmé‘sé%ﬁm@fmﬁ?@ﬂ&t_ﬂé"/m @@u&ﬂﬁé’mb@dﬂﬁfbﬁ%, @p@ ﬁ@t’hylation is
detected y5,gr 4108 UIRMFAES, 24Bpli{1§ B4R BH NS tas 31§ 6, BN USHE, QHIRE BIS Lol certain

embodiments, amplified product from the initial PCR reaction serves as a template for the nested PCR
reaction &y FehyiatAgYE o APREES IV AR et /afbRE petifca AR &7 AU st

em bO(_jimla%Btﬁ,@%@Mﬁ%%%@ﬂg&%ﬂ%%ﬁ@_.G%%H&ﬁt&?}tbﬁwﬁﬁr&@gg, l\?imem,tesougollequle)s in
a particulay sample. Methods for detecting, pucleic ac thylati .g., RNA or methylation

are knowh =t .°§te’é¥|f’e‘f‘59“fg1irléf’ BORM Dﬂi%(&r@%‘éﬂ]%@@"ﬁ%&%%%%’%é/ BRIy Nature
Rev. Camu@@%ﬂa&ﬁﬂ?.@ﬂZ%Ma@%@b&mM Ms,lmmm_es.mlm am%;estfoume_d to
assess e, ifluenss b paficularmetyiation e vels yRuheeianal henefbal teaimenywith a
particular pharmaceutical compositibn compristhg a cytidirie analog. ThiceHanm em odiments, the
influenceabduh 8B attlemicch 360 cablivg Hrdfea khout 8§36 crhowtd, d6inhoBoR. rapdain 8 Yhad®uis models

and Kaplggoeier (i, raedhieralagyniap206] Breataine MRAHIPaDS-arY ARGRTEqgAled with MDS

and/or AML may be examiined for its methylation status in a patient. Particular genes incltide, but are

not limitegre7tsr thauphpb iy syeaertion appy (B gaementhanpbout A c grente thanghattatenin).
Particulay ggneeass R W0 R ABMRL Mt Whighoréadibe suitablfler peadpdia methods

disclosed here are known in the art. 1.Methods Comprising Co-Administering One or More Additional
TherapedRUAJS o i1 B PR hioHs et oeRbP FIE et e R ORI PRI ditents herein
provide msithbidpeieadtngdisaarsesodis drdels idideinadfdidre shéo@ skilismages®r disorders
involving al.cell praliferation), wherein the methods comprise ¢co-administering an oral
formuiat S Moo i RV e o B PR 16 B85 P T TRRS S Beman T B ) it
one or mprevitiditiorsi thay dpeciim dye fittex slich fasiliatieg denpléncreaigeihthmtape stitcaigeEt) to yield a

Synergiste HerRaK e £ AHIRIARA K IAGGRRHAPSHIC ARERISHE R e methods

disclosed herein are disc hroughout the spetification. In particula iments, the additional

therapeuﬁ@ca@éﬁhwéaramﬁqﬁﬁigaé%%maﬁ EFEUNL et iBarive difusiana FparRCigaOYRBNRL In
particulag pile AiRes SmihruAaRi iR AahiRaEAREYER SU81HS ¢R-asiinisiattn Aapnaig dosage form

from the cytidine analog dosage form with which it is co-administered. In particular embodiments, the
additiondPRRAHEIStHUsIe fHFE a5 e MAYERrBHIh ISR el RebB R YRAiRreREs e form)
together waiRpbe S)sielinentirdihg ivitthedult iniénsbeanadrainisiRnatldiffisiog eadess the cytidine analog

(e.g., azacitidine taor}dat e additional thetr"ﬁ?%glca engﬁrp‘gégrtl)e -fo rer;Jlt%txg)d etherl _th%same
ulatin

moveme across aJmnem ratner u O CCLLS, all
dosage form using me 6ador Eatiorm g %gﬁvegp armaceutica ingre te 5, Including methods

disclosedrbna@HMiffeﬁmdsdthnwmmmwmqmmW rtaﬁm}ByARldfémgﬁe; tAHrgliscIosures
(e.0. atgasuARGAIRNR, A0 D RRdRS iSlRLGORS INaUohaN ibis hesiicalioneypcororated

by reference In their entireties. In addition, the'tollowing disclosures are also inco ed by reference

herein inRH@PiagWwHEE thytente sibowlbobhssaprstranaynes ellediefibnrumpsy &¥ee sucasser, L.

Aukermagifie: frafp% Manaiian GrnManerds Yrebend @R aly- dirriaidisshel aREjIan, and
S. Sharma, Leﬁg}gia, 2008, 22, gégggéi 74 VII. EXAI\? LES A.Exglr%plé 1 [005?)8] 5-Azacytidine

tablets wREniaAufatasag H@ﬁ@ﬁfr%ﬁﬁ?t@ﬂ%@%h%‘ﬁ%é&w&ﬂﬂﬁr‘?&hg’é‘ﬁrﬁ fcoating
and/or erigwt dirbycoabngiaTasiaringdbelirhelpblesdisiethpmdibenigsuskddneach of the tablet
formulations. Table 4 describes the formula composition of the tablets using weights. Table 5
describes the formula composition of the tablets using percentages. [00209] Formulation 1 was
manufactured without the seal-coating step, which may have resulted in an enteric coat that contained
a "leaky" enteric coating. Talc was only used in the enteric coating suspension for Formulation .
[00210] Except for Formulation 1, a common blend with 20% drug load of 5-azacytidine was used to
manufacture all tablets. Vitamin E TPGS (d-alpha-tocopheryl polyethylene glycol 1000 succinate) was
added to certain of the formulations to enhance absorption of 5- azacytidine. Vitamin E TPGS was not
used in Formulation 6.



[00211] Tablets were manufactured using the process described Figure 1, except for Formulation 1
(which did not undergo the seal-coating step). Formulations 3 and 6 did not undergo the enteric
film-coating step, and Formulation 6 did not contain Vitamin E TPGS. The process is generally
described as follows: [00212] Mannitol, silicified microcrystalline cellulose, crospovidone, magnesium
stearate and azacitidine were individually screened to ensure de-aggregation of any agglomerates.
Vitamin ESIoeSi A R SRS REEH B SBF WS RERrs ol RS R BB of the
silicified gsRCEssaliotmerlulose (not done in Formulation-6). The Vitamin E TPGS - silicified

microcrystallipe cellulose mixtyre was allqwed to cqal and then s¢reened. Azacitidine, Vitamin E TPGS
o O e e e SRR TIe T COFTAS Ehe e b AT BT A Bl 2

crospovidaslegyere, Hixestyaidiné; hie eskentMig fiesiuia siehtinedsani askddatibitoe (¥ o) eodei followed by
additionalomixxi%%.a‘léh : fg?nsu tin ip}égggi lg%ﬁ ocrgn;l%reg g.d ient éalbletstsu in%standet\rd concave tooling.
[00213] Iglyla‘l%xyprog S NGRS ISperséd into e*ﬁaﬁiq. & y‘di%axy%rrﬂ 835/1 Caliulose preparation
was usegteysldharomt e tadritaliy fess wf (eapade setatauprtisd) tdioleytidio® 2eahiad RABIBraNd triethyl
t-()Methyl citrate

citrate W?é&aﬂ?&l%(ﬁ?cﬁd@Qﬁ[‘}j?%%ﬁ@ﬁlﬁo%%@ﬂ?ﬂéﬁéﬁ%ﬁ%%%%n&%%ﬁﬁﬁg

preparation was used to spray coat the seal coated tablet.” 75 TABLE 3: Components o* Azacitidine

Tablets Compiiag e thprepeH ey rifeStasaraums s amdinermalogdgse. Mramaisidngking Agent USP

wherein the compositions release the cytidine analog substantially in the stomach following
oral administration o a subject, and wherein the compositions are essentially free of (e.g., do
not comprise) a cytidine deaminase inhibitor {e.g., THU). Certain embodiments herein
provide pharmaceutical compositions comprising a therapeutically effective amount of a
cytidine analog (e.g., 5-azacytidine), wherein the compositions release the cytidine analog
substantially in the stomach following oral administration to a subject, wherein the
compositions are essentially free of (e.g., do not comprise) a cytidine deaminase inhibitor
(e.g., THU), and wherein the compositions achieve a particular biological parameter provided
herein (e.g., a particular Cmax value, Tmax value, and/or AUC value provided herein). In
particular embodiments, a composition provided herein that is essentially free of a cytidine
deaminase inhibitor {e.g., THU) comprises, e.g., less than 200 mg, less than 150 mg, less than
100 mg, less than 50 mg, less than 25 mg, less than 10 mg, less than 5 mg, less than 1 mg, or
less than 0.1 mg of the cytidine deaminase inhibitor. -

-4 Additional Therapeutic Agents
{00155] In particular embodiments, the cytidine analog oral formulations provided herein
further comprise one, two, three, or more other pharmacologically active substances (also

" &

termed herein “additional therapeutic agents,” “second active agents,” or the like). In
particular embodiments, the oral formulations provided herein comprise the additional
therapeutic agent(s).in a therapeutically effective amount. In particular embodiments, the
cytidine analog (e.g., azacitidine) and the additional therapeutic agent(s) are co-formulated
together in the same dosage form using methods of co-formulating active pharmaceutical
ingredients, including methods disclosed herein and methods known in the art. In other
embodiments, the cytidine analog and the additional therapeutic agent(s) are co-administered
in separate dosage forms. It is believed that certain combinations work synergistically in the

treatment of particular diseases or disorders, including, e.g., types of cancer and certain



Silicified Microcrystalline Cellulose Binding Agent NF d-alpha-tocopheryl polyethylene glycol 1000
suecinate (Vitamin E TPGS) Permeation Enhancer NF Polyvinyl Polypyrrolidone (Crospovidone)
Disintegrant NF Magnesium Stearate Lubricant NF Hydroxypropyl Cellulose Seal Film Coat NF

Ethanol a 53

diseases and conditions associated with, or characterized by, undesired angiogenesis or
abnormal cell proliferation. Cytidine analog oral dosage forms provided herein can also work
to alleviate adverse effects associated with certain second active agents, and some second
active agents can be used to alleviate adverse effects associated with cytidine analog oral
dosage forms provided herein. In certain embodiments, the oral formulations provided herein
are co-administered with one or more therapeutic agents to provide a resensitization effect in
subjects in need thereof. Additional therapeutic agents can be, e.g., large molecules (e.g.,
proteins) or small molecules {e.g., synthetic inorganic, organometallic, or organic molecules).
[00156] Examples of particular additional therapeutic agents useful in the compositions
and methods disclosed herein include, but are not limited to, e.g., cytotoxic agents, anti-
metaboiiteé, antifolates, HDAC inhibitors (e.g., entinostat, also known as SNDX-275 or MS-
275; or vorinostat, also known as suberoylanilide hydroxamic acid (SAHA) or N-hydroxy-N'-
phenyl-octanediamide), DNA intercalating agents, DNA cross-linking agents, DNA
alkylating agents, DNA cleaving agents, topoisomerase inhibitors, CDK inhibitors, JAK
inhibitors, anti-angiogenic agents, Ber-Abl inhibitors, HER2 inhibitors, EGFR inhibitors,
VEGEFR inhibitors, PDGFR inhibitors, HGFR inhibitors, IGFR inhibitors, ¢-Kit inhibitors,
Ras pathway inhibitors, PI3K inhibitors, multi-targeted kinase inhibitors, mTOR inhibitors,
anti-estrogens, anti-androgens, aromatase inhibitors, somatostatin analogs, ER modulators,
anti-tubulin agents, vinca alkaloids, taxanes, HSP inhibitors, Smoothened antagonists,
telomerase inhibitors, COX-2 inhibitors, anti-metastatic agents, immunosuppressants,
biologics such as antibodies, and hormonal therapies. In particular embodiments, the co-
administered therapeutic agent is an immunomodulatory compound, e.g., thalidomide,
lenalidomide, or pomalidomide. The co-administered agent may be dosed, e.g., orally or by
injection.

[00157} Other examples of additional therapeutic agents include, but are not limited to,
hematopoietic growth factor, a cytokine, an anti-cancer agent, granulocyte colony-stimulating
factor (G-CSF), granulocyte-macrophage colony-stimulating factor (GM-CSF),
erythropoietin (EPO), 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.



Coating Solvent USP Methacrylic Acid Copolymer (Eudragit S100, Eudragit LIDO-55 or Eudragit L100)
Enteric Film Coat NF Triethyl Citrate Plasticizer NF Talc Anti-Caking USP Isopropanol a Coating
Solvent USP Acetone Coating Solvent
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[00158] Other examples of additional therapeutic agents include, but are not limited to, an

antibody (e.g., rituximab, anti-CD33), hematopoietic growth factor, cytokine, anti-cancer
agent, antibiotic, cox-2-inhibitor, immunomodulatory agent, immunosuppressive agent,
corticosteroid, or a pharmacologically active mutant or derivative thereof, See, e.g., S. Nand
etal, Leukemia and Lymphoma, 2008, 49(11):2141-47 (describing a Phase 11 sfudy involving
the administration of a combination of hydroxyurea, azacitidine and low dose gemtuzumab
ozogamicin to elderly patients with AML and high-risk MDS, and concluding that this
combination appears to be a safe and effective regimen in the treatment of AML and high risk
MBDS in this group of patients). Such additional therapeutic agents are particularly useful in
methods and compositions disclosed herein including, but not limited to, those relating to
treatment of the diseases and disorders disclosed herein.

[00159] Examples of large molecule active agents include, but are not limited to,
hematopoietic growth factors, cytokines, and monoclonal and polyclonal antibodies. Typical
large molecule active agents are biological molecules, such as naturally occurring or
artificially made proteins. Proteins that are particularly useful include proteins that stimulate
the survival and/or proliferation of hematopoietic precursor cells and immunologically active
poietic cells in vitro or in vivo, Others stimulate the division and differentiation of committed
erythroid progenitors in cells in vifro or in vivo. Particular proteins include, but are not
limited to: interleukins, such as IL.-2 (including recombinant IL-II (“rIL2") and canarypox
IL-2), IL-10, IL-12, and IL-18; interferons, such as interferon alfa-2a, interferon alfa-2b,
interferon alfa-nl, interferon alfa-n3, interferon beta-I a, and interferon gamma-I b; _GM-CF
and GM-CSF; and EPO.

[00160] Particular proteins that can be used in the methods and compositions provided
herein include, but are not limited to: filgrastim; which is sold in the United States under the
trade name Neupogen® (Amgen, Thousand Qaks, CA); sargramostim, w.hich is sold in the
United States under the trade name Leukine® (Immunex, Seattle, WA); and recombinant
EPO, which is sold in the United States under the trade name Epogen® (Amgen; Thousand
Oaks, CA).

[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.



NF a Removed during processing (used as solvent for film-coating polymers). 76 TABLE 4: Formula
Composition of Azacitidine Tablets (Weight) C omponent Quantity per Unit Tablet (mg) Formu- lation
#1 Leaky coating (pH > 7.0) Formu- lotion #2 Enteric- coated (pH >7.0) Formu- lotion #3
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[00162] Embodiments herein encompass the use of native, naturally occurring, and

recombinant proteins. Particular embodiments encompasé mutants and derivatives (e.g.,
modified forms) of naturally occﬁrring protéins that exhibit, in vivo, at least some of the
pharmacological activity of the proteins upon which they are based. Examples of mutants
include, but are not limited to, proteins that have one or more amino acid residues that differ
from the corresponding residues in the naturally occurring forms of the proteins. Also
encompassed by the term “mutants™ are proteins that lack carbohydrate moieties normally
present in their naturally occurring forms (e.g., nonglycosylated forms). Examples of
derivatives include, but are not limited to, pegylated derivati\.fés and fusion proteins, such as
proteins formed by fusing IgG1 or IgG3 to the protein or active portion of the protein of
interest. See, e.g., Penichet, M.L. and Morrison, S.L., J. fmmunol. Methods 248:91-101
(2001).

[00163] Antibodies that can be used in combination with oral formulations disclosed
herein include monoclonal and polyclonal antibodies. Exémpies of antibodies include, but
are not limited to, trastuzumab (Herceptin®), rituximab (Rituxan®),bevacizumab (Avastin™),
pertuzumab (Omnitarg™), tositumomab (Bexxar®), edrecolomab (Panorex®), and G250.
Oral formulations disclosed herein can also comprise, be combined with, or used in
combination with anti-TNF-q antibodies. |

[00164] Large molecule active agents may be administered in the form of anti-cancer
vaccines. For example, vaccines that secrete, or cause the secretion of, cytokines such as IL-
2, G-CSF, and GM-CSF can be used in the methods, pharmaceutical compositions, and kits
provided herein. See, e.g., Emens, L.A., ef al., Curr. Opinion Mol. Ther. 3(1):77-:84 (2001).
[00165] In one embodiment, the additional therapeutic agent (e.g., large-molecule
compound or small-molecule compound) reduces, eliminates, or prevents an adverse effect
associated with the administration (e.g., oral administration) of a cytidine analog provided
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, abdomial 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.



Immediate Release w/ vitamin E Formu- lotion #4 Enteric- coated (pH > 5.0) Formu- lotion #5 Enteric-
coated (pH > 5.5) Formu- lotion #6 Immediate
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[00166] Like some large molecules, many small-molecule compounds are believed to be

capable of providing a synergistic effect when administered with (e.g., before, after or
simultaneously) a cytidine analog oral formulation disclosed herein. Examples of small
molecule second active agents include, but are not limited to, anti-cancer agents, antibiotics,
immunosuppressive agents, and steroids.

[00167] Examples of anti-cancer agents include, but are not limited to: acivicin;
aclarubicin; acodazole hydrochloride; acronine; adozelesin; aldesleukin; altretamine;
ambomycin; ametantrone acetate; amsactine; anastrozole; anthramycin; asparaginase;
asperlin; azacitidine; azetepa; azotomycin; batimastat; benzodepa; bicalutamide; bisantrene
hydrochloride; bisnafide dimesylate; bizelesin; bleomycin sulfate; brequinar sodium;
bropirimine; busulfan; cactinomycin; calusterone; caracemide; carbetimer; carboplatin;
carmustine; carubicin hydrochloride; carzelesin; cedefingol; celecoxib (COX-2 inhibitor);
chlorambucil; cirolemycin; cisplatin; cladribine; crisnatol mesylate; cyclophosphamide;
cytarabine; dacarbazine; dactinomycin; daunorubicin hydrochloride; decitabine;
dexormaplatin; dezaguanine; dezaguanine mesylate; diaziquone; docetaxel; doxorubicin;
doxorubicin hydrochloride; droloxifene; droloxifene citrate; dromostanolone propionate;
duazomycin; edatrexate; eflornithine hydrochloride; elsamitrucin; enloplatin; enpromate;
epipropidine; epirubicin hydrochloride; erbulozole; esorubicin hydrochloride; estramustine;
estramustine phosphate sodium; etanidazole; etoposide; etoposide phosphate; etoprine;
fadrozole hydrochloride; fazarabine; fenretinide; floxuridine; fludarabine phosphate;
fluorouracil; flurocitabine; fosquidone; fostriecin sodium; gemcitabine; gemcitabine
hydrochloride; hydroxyurea; idarubicin hydrochloride; ifosfamide; ilmofosine; iproplatin;
irinotecan; irinotecan hydrochloride; lanreotide acetate; letrozole; leuprolide acetate; liarozole
hydrochloride; lometrexol sodium; lomustine; losoxantrone hydrochioride; masoprocol;
maytansine; mechlorethamine hydrochloride; megestrol acetate; melengestrol acetate;
melphalan; menogaril; mercaptopurine; methotrexate; methotrexate sodium; metoprine;
meturedepa; mitindomide; mitocarcin; mitocromin; mitogillin; mitomalcin; mitomycin,;
mitosper; mitotane; mitoxantrone hydrochloride; mycophenolic acid; nocodazole;
nogalamycin; ormaplatin; 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;
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spirogermanium hydrochloride; spiromustine; spiroplatin; streptonigrin; streptozocin;
sulofenur; talisomycin; tecogalan sodium; taxotere; tegafur; teloxantrone hydrochloride;
temoporfin; teniposide; teroxirone; testolactone; thiamiprine; thioguanine; thiotepa;
tiazofurin; tirapazamine; toremifene citrate; trestolone acetate; triciribine phosphate;
trimetrexate; trimetrexate glucuronate; triptorelin; tubulozole hydrochloride; uracil mustard;
uredepa; vapreotide; verteporfin; vinblastine sulfate; vincristine sulfate; vindesine; vindesine
éulfate; vinepidine sulfate; vinglycinate 'sulfate; vix_llcurosine sulfate; vinorelbine tartrate;
vinrosidine sulfate; vinzolidine sulfzite;'vorozoie; zeniplatin; zinostatin; and zorubicin
hydrochloride.
[00168]  Other anti-cancer drugs include, but are not limited to 20-epi-1,25
dihydroxyvitamin D3; 5-ethynyluracil; abiraterone; aclarubicin; acylfulvene; adecypenol;
adozelesin; aldesleukin; ALL-TK antagonists; altretamine; ambamustine; amidox;
amifostine; aminolevulinic acid; amrubicin; amsacrine; anagrelide; anastrozole;
andrographolide; angiogenesis inhibitors; antagonist D; antagonist G; antarelix;
anti-dorsalizing morphogenstic protein-1; antiandrogen, prostatic carcinoma; antiestrogen;
antineoplaston; antisense oligonucleotides; aphidicolin glycinate; apoptosis gene modulators;
apoptosis regulators; apurinic acid; ara-CDP-DL-PTBA; arginine deaminase; asulacrine;
atamestane; atrimustine; axinastatin 1; axinastatin 2; axinastatin 3; azasetron; azatoxin,
azatyrosine; baccatin I derivaﬁives; balanol; batimastat; BCR/ABL antagonists;
benzochlorins; benzoylstaurosporine; beta lactam derivatives; beta-alethine; betaclamycin B;
betulinic acid; bFGF inhibitor; bicalutamide; bisantrene; bisaziridinylspermine; bisnafide;
bistratene A; bizelesin; breflate; bropirimine; budotitane; buthionine sulfoximine;
célcipotriol; calphostin C; camptothecin derivatives; capecitabine;
carboxamide-amino-triazole; carboxyamidotriazole; CaRest M3; CARN 700; cartilage
derived inhibitor; carzelesin; casein kinase inhibitors (ICOS), castanospermine; cecropin B,
cetrorelix; chlorlns; chloroquinoxaline sulfonamide; cicaprost; cis-porphyrin; cladribine;
clomifene analogues; clotrimazole; collismycin A; collismycin B; combretastatin A4;
combretastatin analogue; conagenin; crambescidin 816; crisnatol; cryptophycin 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; dipheny! spiromustine; docetaxel; docosanol; dolasetron; doxifluridine;
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doxorubicin; droloxifene; dronabinol; duocarmycin SA; ebselen; ecomustine; edelfosine; A
edrecolomab; eflornithine; elemene; emit¢ﬁ1r; epirubicin; eﬁristeride;' estramustine analogue;
estrogen agonists; estrogen antagonists; etanidazole; etoposide phosphate; exemestane;
fadrozole; fazarabine; fenretinide; filgrastim; finasteride; flavopiridol; flezelastine;
fluasterone; fludarabine; fluorodaunorunicin hydrochioride; forfenimex; formestane;
fostriecin; fotemustine; gadolinium texaphyrin; gallium nitrate; galocitabine; ganirelix;
gelatinase inhibitors; gemcitabine; glutathione inhibitors; hepsulfam; heregulin;
hexamethylene bisacetamide; hypericin; ibvandrqnicl acid; idarubicin, idéxif@ne; idramantone;
ilmofosine; ilomastat; imatinib (e.g., Gleevec®), imiquimod; immunostimulant peptides;
insulin-like growth factor-1 receptor inhibitor; interferon agonists; interferons; interleukins;
iobenguane; iododoxorubicin; ipomeanol, 4-; iroi::lact; irsogladine; isobengazole,
isohomohalicondrin B; itasetron; jasplakinolide; kahalalide F; lamellarin-N triacetate;
lanreotide; leinamycin; lenograstim; lentinan sulfate; leptolstatin; letrozole; leukemia
inhibiting factor; leukocyte alpha intérferon; leuprolide+estrpgen+progesterone; leuprorelin;
levamisole; liarozole; linear polyamine analogue; lipophilic disaccharide peptide; lipophilic
platinum compounds; lissoclinamide 7; loBaplatin; lombric;inei iometrexol; lonidamine;
losoxantrone; loxoribine; lurtotecan; lutetium texaphyrin; Iysofylline;' llytic peptides;
maitansine; mannostatin A; marimastat; masoprocol; maspin; matrilysin inhibifors; matrix
metalloproteinase inhibitors; menogaril; merbaroﬁe; meterelin; methioninase;
metocliopramide; MIF inhibitor; mifepristone; miltefosine; mirimostim; mitoguazone;
mitolactol; mitomycin analogues; mitonafide; mitotoxin fibroblast growth factor-saporin;
mitoxantrone; mofarotene; molgramostim;Erbitux, human chorionic gonadotrophin;
monophosphoryl lipid A+myobacterium cell wall sk; mopidamol; mustard anticancer agent;
mycaperoxide B; mycobacterial cell wall extract; myriaporone; N-acetyldinaline;
N-substituted benzamides; nafarelin; nagrestip; naloxone+pentazocine; napavin; naphterpin;
nartograstim; nedaplatin; nemorubicin; neridronic acid; nilutamide; nisamycin; nitric oxide
modulators; nitroxide antioxidant; nitrullyn; oblimersen (Genasense®); O%-benzylguanine;
octreotide; okicenone; oligonucleotides; onapristone; ondansetron; ondansetron; oracin; oral
cytokine inducer; ormaplatin; osaterone; oxaliplatin; oxaunomycin; 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;
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pirarubicin; piritrexim; placetin A; placetin B; plasminogen activator inhibitor; platinum
complex; platinum compounds; platinum-triamine complex; porfimer sodium; porfiromycin;
prednisone; propy! bis-acridone; prostaglandin J2; proteasome inhibitors; protein A-based
immune modulator; protein kinase C inhibitor; protein kinase C inhibitors, microalgal;
protein tyrosine phosphatase inhibitors; purine nucleoside phosphorylase inhibitors;
purpurins; pyrazoloacridine; pyridoxylated hemoglobin polyoxyethylene conjugate; raf
antagonists; raltitrexed; ramosetron; ras farnesyl protein transferase inhibitors; ras inhibitors;
ras-GAP inhibitor; retelliptine demethylated; rthenium Re 186 etidronate; rhizoxin;
ribozymes; RII retinamide; rohitukine; romurtide; roquinimex; rubiginone B1; ruboxyl;
safingol; saintopin; SarCNU; sarcophytol A; sargramostim; Sdi 1 mimetics; semustine;
senescence derived inhibitor 1; sense oligonucleotides; signal transduction inhibitors;
sizofiran; sobuzoxane; sodium borocaptate; sodium phenylacetate; solverol; somatomedin
binding protein; sonermin; sparfosic acid; spicamycin D; spiromustine; splenopentin;
spongistatin 1; squalamine; stipiamide; stromelysin inhibitors; sulfinosine; superactive
vasoactive intestinal peptide antagonist; suradista; suramin; swainsonine; tallimustine;
tamoxifen methiodide; tauromustine; tazarotene; tecogalan sodium; tegafur; tellurapyrylium;
telomerase inhibitors; temoporfin; teniposide; tetrachlorodecaoxide; tetrazomine;
thaliblastine; thiocoraline; thrombopoietin; thrombopoietin mimetic; thymalfasin;
thymopoietin receptor agonist; thymotrinan; thyroid stimulating hormone; tin ethyl
etiopurpurin, tirapazamine; titanocene bichloride; topsentin; toremifene; translation
inhibitors; tretinoin; triacetyluridine; triciribine; trimetrexate; triptorelin; tropisetron,;
turosteride; tyrosine kinase inhibitors; tyrphostins; UBC inhibitors; ubenimex; urogenital
sinus-derived growth inhibitory factor; urokinase receptor antagonists; vapreotide; variolin B;
velaresol; veramine; verdins; verteporfin; vinorelbine; vinxaltine; vitaxin; vorozole;
zanoterone; zeniplatin; zilaééorb; and zinostatin stimalamer.
[00169]  Specific additional therapeutic agents include, but are not limited to, oblimersen
(Genasense®), remicade, docetaxel, celecoxib, melphalan, dexamethasone (Decadron®),
steroids, gemcitabine, cisplatinum, temozolomide, etoposide, cyclophosphamide, temodar,
carboplatin, procarbazine, gliadel, tamoxifen, topotecan, methotrexate, Arisa®, taxol,
taxotere, fluorouracil, leucovorin, irinotecan, xeloda, CPT-11, interferon 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,
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prednisone, bisphosphonate, arsenic trioxide, vincristine, doxorubicin (Doxil®), paclitaxel,
ganciclovir, adriamycin, estramustine sodium phosphate (Emeyt®), sulindac, and etoposide.

D.  Methods of Use | |
[00170]  As described herein, certain embodiments herein provide oral formulations of
cytidine analogs useful in methods relating to, e.g., permitting different dosing amounts
and/or dosing periods; providing alternative pharmacokinetic profiles, pharmacodynamic
profiles, and/or safety profiles; permitting the eyalﬁation of long-term and/or maintenance
therapies; providing treatment regimens that maximize demethylation and/or gene re-
expression; providing treatment regimens that prolong continuous demethylation; providing
new indications for cytidine analogs; and/or providing other potential advantageous benefits.
[00171] Provided herein are methods of treating patho-physiological conditions manifested
by abnormal cell proliferation, such as, for example, cancer, including hematological
disorders and solid tumors, by orally administering a pharmaceutical formulation comprising
a cytidine analog, such as, for example, 5-azacytidine, wherein the formulation releases the
cytidine analog substantially in the stomach. Other embodiments herein provide methods of
treating immune disorders. In particular embodiments, the methods provided herein involve
oral administering a formulation that effects an immediate release of the cytidine analog. In
certain embodiments, the cytidine analog and one or more therapeutic agents are co-
administered to subjects to yield a synergistic therapeutic effect. The co-administered agent
may be a cancer therapeutic agent dosed orally or by injection. '
[00172]  In certain embodiments, methods provided herein for treating disorders related to
abnormal cell proliferation comprise-orally administering a formulation comprising a -
therapeutically effective amount of a cytidine analog. Particular therapeutic indications
relating to the methods provided herein are disclosed herein. In certain embodiments, the
therapeutically effective amount of the cytidine analog in the pharmaceutical formulation is
an amount as disclosed herein. In certain embodiments, the precise therapeutically effective
amount of the cytidine analog in the pharmaceutical formulation will vary depending on, e.g.,
the age, weight, disease and/or condition of the subject.
[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-smali-cell
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lung cancer and small-cell lung cancer), testicular cancer, renal cancer, pancreatic cancer,
bone cancer, gastric cancer, head and neck cancer, and prostate cancer. In particular
embodiment, the disorder related to abnormal cell proliferation is MDS. In pamcular
embodiments, the disorder related to abnormal cell proliferation is AML.
[00174] In certain embodiments, methods provided herein for treating disorders of
abnormal cell proliferation comprise administering a cytidine analog using at least two of IV,
SC and oral administratioﬁ methods. For example, particular embodiments herein provide
administering an initial treatment cycle of a cytldme analog, such as, for example, 3-
azacytidine, administered either SC or IV, followed by subsequent orally administered
treatment cycles of the cytidine analog. In certain embodiments, treatment cycles comprise
multiple doses administered to a subject in need thereof over multiple days (e.g., 1, 2,3, 4, 5,
6,7,8,9,10, 11, 12, 13, 14, or greater than 14 days), optionally followed by treatment dosing
holidays (e.g., 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, or greater than 14 days). Particular
embodiments herein provide a treatment schedule comprising SC and/or IV administration '
for one, two, three, four, five, or more initial cycles, followed by oral administration for
subsequent cycles. For example, parﬁcular.embodiments herein provide a treatment schedule
comprising SC administration for cycle 1, followed by oral administraﬁon for subsequent
cycles. Suitable dosage ranges and amounts for the methods provided herein are provided
throughout the specification. For example, in certain embodiments, the SC dose is about 75
mg/mz. In certain embodiments, the oral dose is about 60 mg, about 80 mg, about 120 mg,
about 180 mg, about 240 mg, about 300 mg, about 360 mg, about 480 mg, or greater than
about 480 mg. In certain embodiments, oral doses are calculated to achieve 80%, 100%, or
120% of SC AUC.
[00175) In certain embodiments, methods of treating disorders of abnormal cell
proliferation comprises orally administering a formulation comprising a cytidine analog (e.g.,
5-azacytidine) as single or multiple daily doses. In particular embodiments, the
formulation(s) comprising the cytidine 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 formuiation 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
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certain embodiments, the method of treating comprises continuous low-dose administration.
In certain embodiments, the formulation comprising the cytidine analog is administered using
a treatment cycle comprising administraﬁoﬁ of about 300 mg of the cytidine analog twice per
day for 7 days. In certé.in.embodiments, the formulation éomprising the cytidine analog is
administered using a treatment cycle comprising administration of about 300 mg of the
cytidine analog twice pér day for 14 days. In certain embodiments, the formulation
éomprising the cytidine analog is administered using a treatment cycle comprising
administration of about 300 mg of the cytidine analog three times per day for 7 days. In
certain embodiments, the formulation comprising the cytidine analog is administered using a
treatment cycle comprising administratioﬁ of about 300 mg of the cytidine analog three times
per day for 14 days. In certain embodiments, methods provided herein comprise
administering a formulation comprising a cytidine analog using one or more of the cycles
provided herein, and repeating one or more of the cycles for a period of, e.g.,1,2,3,4, 5, 6,
7,8,9, 10, 11, 12, or greater than 12 months.
{00176] In certain embodiments, methods herein comprise administering particular oral
formulations providéd herein to, e.g., cvercome limitations associated with IV or SC
administration of cytidine analogs. For example, IV or SC administration may limit the
ability to deliver a cytidine analog for longer periods of time on a regular basis, thereby
potentially limiting the maﬁcimal efficacy of the cytidine analog. Due to the difficulties of
complying with the rigors of a prolonged IV or SC dosing schedule, prolonged SC or IV
exposure to a cytidine analog may cause subjects (e.g., subjects with multiple cytopenias) to
discontinue from the regimen. See, e.g., Lyons, R.M., et al., Hematologic Response to Three
Alternative Dosing Schedules of Azacitidine in Patients With Myelodysplastic Syndromes, J.
Clin. Oncol. (2009) (DO1:10.1200/ JC0.2008.17.1058), which is incorporated by reference
herein in its entirety. Accordingly, in certain embodiments, methods provided herein
compris¢ administering an oral formulation provided herein to overcome these or other
limitations associated with SC or IV cytidine analog administration. For example, in certain
embodiments, methods provided herein comprise administering 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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(e.g., azacitidine) at a lower dose over a more prolonged period of time, as compared to IV or
SC administration. In particular embodiments, such methods comprise managing dose-
related cytopenias (including, e.g., dose-related cytopenias associated with azacitidine) by
administering an oral formulation provided herein. In certain embodiments, methods
provided herein comprise administering an oral formulation provided herein to achieve an
improved safety profile as compared to an IV or SC dose comprising the same cytidine
analog.
[00178] As described herein, certain embodiments provide methods for improved
treatment of particular diseases or disorders (e.g., treatment of solid tumors) by édministering
an oral formulation provided herein, as compared to IV or SC administration of the cytidine
analog. In particular embodiments, certain methods herein provide administering oral
formulations provided herein at lower doses for more prolonged periods of time, leading to
improved demethylation. For example, certain methods provided herein comprise
administering an oral formulation provided herein to treat a solid tumor while avoiding
certain dose-limiting-toxicity-related side effects associated with dosing the cytidine analog
via SC or IV administration. An example of certain toxicity-related drawbacks associated
with administration of a cytidine analog are described, e.g., in K. Appleton et al., J. Clin.
Oncol., Vol. 25(29):4603-4609 (2007), which is incorporated by reference herein in its
entirety.
{00179] Particular embodiments herein provide methods for treating a subject having a
disease or disorder provided herein by orally administering a pharmaceutical composition
provided herein, wherein the treatment results in improved survival of the subject. In certain
embodiments, the improved survival is measured as compared to one or more conventional
care regimens. Particular embodiments herein provide methods for treating a subject having
a disease or disorder provided herein by orally administering a pharmaceutical composition
provided herein, wherein the treatment provides improved effectiveness. In particular
embodiments, the improved effectiveness is measured using one or more endpoints for cancer
clinical trials, as recommended by the U.S. Food and Drug Administration (FDA). For
example, FDA provides Gudiance for Industry on Clinical Trial Endpoints for the Approval
of Cancer Drugs and Biologics (http://www.fda.gov/CbER/gdIns/clintrialend.htm). The FDA
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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Involving Symptom Endpoints may include Specific Symptom Endpoints such as (i) Time to
progression of cancer symptoms and (ii) A composite symptom endpoint. Biomarkers
assayed from blood or body fluids may also be useful to determine the management of the
disease.
[00180] In certain embodiments, the methods of treating disorders of abnormal cell
proliferation comprise orally administe-ring'a formulation of a cytidine analog with food. In
certain embodiments, the methods of treatirig disorders of abnormal cell proliferation
comprise orally administering a formulation of a cytidine analog without food. In certain
embodiments, pharmacological parameters (e.g., Cmax, Tmax) depend on the fed state of the
subject. In certain embodiments, the formulation of the cytidine analog is administered
sublingually.
[00181] In certain embodiments, the cytidine analog, e.g., 5-azacytidine, is not co-
administered with a cytidine deaminase inhibitor. In certain embodiments, the oral
formulation comprising a cytidine analog as provided herein is not co-administered with
THU. Certain embodiments herein provide methods of treating a disease or disorder
provided herein (e.g., a disease associated with abnormal cell proliferation) comprising orally
administering a cytidine analog provided herein (e.g., 5-azacytidine) for release substantially
in the stomach, wherein the methods achieve a particular biological parameter provided
herein (e.g., a particular Cmax value, Tmax value, and/or AUC value provided herein), and
wherein the methods comprise not co-administering a cytidine deaminase inhibitor with the
cytidine analog. Certain embodiments herein provide methods of treating a disease or
disorder provided herein (e.g., a disease associated with abnormal cell proliferation)
comprising orally administering a cytidine analog provided herein (e.g., 5-azacytidine) for
release substantially in the stomach, wherein the methods avoid adverse effects associated
with administering a cytidine deaminase inhibitor (e.g., THU) by not co-administering the
cytidine deaminase inhibitor with the cytidine analog. In particular embodiments, a cytidine
deaminase inhibitor (e.g., THU) is co-administered with the cytidine analog in an amount of,
e.g., less than about 500 mg/d, less than about 200 mg/d, less than about 150 mg/d, less than
about 100 mg/d, less than about 50 mg/d, less than about 25 mg/d, less than about 10 mg/d,
less than about 5 mg/d, less than about 1 mg/d, or less than about 0.1 mg/d.
[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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dosage forms provided herein comprising 5-azacytidine are used to treat subjects having
hematologic disorders. Hematologic disorders include, e.g., abnormal growth of blood cells
which can lead to dysplastic changes in blood cells and hematologic méiignancies such as
various leukemias. Examples of hematologic disorders include, but are not limited to, acute
myeloid leukemia (AML), acute promyelocytic leukemia {APML), acute lymphoblastic
leukemia (ALL), chronic myelogenous leukemia (CML), chronic lymphocytic leukemia
(CLL), myelodysplastic syndromes (MDS), and sickle cell anemia, among others. Other
disorders that can be treated uéing the methods provided herein include, e.g., multiple
myeloma (MM) and non-Hodgkin’s lymphoma (NHL).
[00183] In certain embodiments, methods provided herein comprise treating AML by
administering an oral dosage form comprising a cytidine analog to a subject in need thereof.
AML is the most common type of acute leukemia that occurs in adults. Several inherited
genetic disorders and immunodeficiency states are associated with an increased risk of AML.
These include disorders with defects in DNA stability, leading to random chromosomal
breakage, such as Bloom's syndrome, Fanconi's anemia, Li-Fraumeni kindreds, ataxia-
telangiectasia, and X-linked agammaglobulinemia. |
[00184] In certain embodiments, methods provided herein comprise treating APML by
administering an oral dosage form comprising a cytidine analog to a subject in need thereof.
APML represents a distinct subgroup.of AML This subtype is characterized by
promyelocytic blasts containing the 15;17 chromosomal translocation. This translocation
leads to the generation of the fusion tanscript comprised of the retinoic acid receptor and a
sf:quence PML.
[00185] In certain embodiments, methods provided herein comprise treating ALL by
administering an oral dosage form comprising a cytidine analog to a subject in need thereof.
ALL is a heterogenerous disease with distinct clinical features displayed by various subtypes.
Reoccurring cytogenetic abnormalities have been demonstrated in ALL. The most common
¢ytogenetic abnormality is the 9,22 translocation. The resultant Philadelphia chromosome
represents poor prognosis of the subject.
[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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22, creating the ?hiladélphia chromosome. Tonizing radiation is associated with the

development of CML.

[00187]  In certain embodiments, methods provided herein comprise treating MDS by
administering an oral dosage form comprising a cytidine analog to a subject in need thereof.
In certain embodiments, MDS includes one or more of the following'myeiodyspiastic
syndrome subtypes: refractory anemia, refractory anemia with ringed sideroblasts (if
accompanied by neutropenia or thrombocytopenia or requiring transfusions), refractorsr
anemia with excess blasts, refractory anemia with excess blasts in transformation, and
chronic myelomonocytic leukemia. In certain embodiments, the MDS is higher-risk MDS.
In certain embodiments, the methods provided herein comprise administering an oral dosage
form comprising a cytidine analog to a subject in need thereof to increase the survival (e.g.,
prolong the life) of a subject with MDS.

[00188] In certain embodiments, methods provided herein comprise treating NHL by
administering an oral dqsage form comprising a cytidine analog to a subject in need thereof.
Non-Hodgkin’s Lymphomas (NHL) represent a heterogeneous group of malignancies of the
lymphoid sys{em. According to the WHO classification of hematological and lymphoid
tumors, these diseases are classified as B-cell and T-cell neoplasms. B-cell lymphomas
account for about 90% of all lymphomas, and the two most common histological disease
entities are follicular lymphoma and diffuse large B-cell lymphoma. Approximately 55,000
to 60,000 new cases of NHL are diagnosed annually in the U.S. See, e.g., Ansell, S.M., et al,,
Mayo Clin. Proc., 2005, 80(8):1087-97.

[00189] In certain embodiments, methods provided herein comprise treating MM by
administering an oral dosage form comprising a cytidine analog to a subject in need thereof.
Multiple myeloma is one of the most commonly diagnosed hematologic malignancies. In
2007, in the U.S. alone, there were roughly 20,000 new MM cases and 10,000 deaths due to
MM. The disease is characterized by, inter alia, an accumulation of malignant plasma cells
in the bone marrow, which can lead to the overproduction of an immunoglobulin, e.g., a
monocional immunoglobulin G or A. These immunoglobulins, also known as paraproteins,
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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Chronic lymphocytic lymphoma (CLL) is a malignancy of mature B lymphocytes and is the
most prevalent lymphoid malignancy in the U.S. The WHO classification of B lymphocytic
neoplasmis groups B cell malignancies according to the presumed normal counterpart of the
malignant cells. CLL is diagnosed by immunophenotype analysis of lymphocytes from the
blood, bone marrow, or lymph nodes. See, e.g., Zent, C.S., et al., Current Oncology Reports,
2007, 9:345-52.
{00191] Certain embodiments herein provide methods for delivering a cytidine analog to a
subject comprising administering to the subject in need thereof an oral formulation
comprising a cytidine analog. In particular embodiments, oral formulations comprise (1) a
therapeutically effective amount of a ¢cytidine analog; and (2) an optional drug release
controlling component capable of releasing the cytidine analog substantially in the stomach
after a subject ingests the oral formulation comprising the cytidine analog. Certain
embodiments herein provide a method for enhancing the oral bioavailability of a cytidine
analog in a subject. Certain embodiments herein provide a method of increasing the oral
bioavailability of a cytidine analog comprising orally administering a pharmaceutical
composition provided herein. In certain methods provided herein, a pharmaceutical
composition provided herein is orally administered to a subject, contacts the biological fluids
of the subject’s body, and is absorbed in the upper gastroiniestinal tract, such as, for example,
substantially in the stomach.
[00192] Certain embodiments herein provide a method of achieving a particular exposure
value provided herein by administering an oral formulation comprising a cytidine analog
{e.g., 5-azacytidine) provided herein. Certain embodiments herein provide a method of
achieving a particular oral bioavailability value provided herein by administering an oral
formulation comprising a cytidine analog (e.g., 5-azacytidine) provided herein. Certain
embodiments herein provide a method of achieving a particular AUC value provided herein
by administering an oral formulation comprising a cytidine analog (e.g., 5-azacytidine)
provided herein. Certain embodiments herein provide a method of achieving a particular
Cmax value provided herein by administering an oral formulation comprising a cytidine
analog (e.g., 5-azacytidine) provided herein. Certain embodiments herein provide a method
of achieving a particular Tmax value provided herein by administering an oral formulation
comprising a cytidine analog (e.g., 5-azacytidine) provided herein.
[00193] Certain embodiments herein provide methods of treating a condition involving

undesirable or uncontrolied cell proliferation by administering an oral formulation
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comprising a cytidine analog (e.g., S-azacytidine) as provided herein. Such conditions
include, e.g., benign tumors, various types of cancers such as primary tumors and tumor
metastasis, hematological disorders (e.g. leukemia, myelodysplastic syndrome and sickle cell
anemia), restenosis (e.g. coronary, carotid, and cerebral lesions), abnormal stimulation of
endothelial cells (arteriosclerosis), insults to body tissue due to surgery, abnormal wound
healing, abnormal angiogénesis, diseases that produce fibrosis of tissue, repetitive motion
disorders, disorders of tissues that are not highly vascularized, and proliferative responses
associated with organ fransp]ants. A ‘
[00194] In certain embodiments, cells in a benign tumor retain their differentiated features
and do not divide in a completely uncontrolied manner. A benign tumor may be localized
and/or nonmetastatic. Specific types of benign tumors that can be treated using the methods,
compositions, and formulations provided herein include, e.g., hemangiomas, hepatocellular
adénorna, cavernous hemangioma, focal nodular hyperplasia, acoustic neuromas,
neurofibroma, bile duct adenoma, bile duct cystanoma, fibroma, lipomas, leiomyomas,
mesotheliomas, teratomas, myxomas, nodular regenerative hyperplasia, trachomas and
pyogenic granulomas.
[00195] In certain embodiments, cells in a malignant tumor become undifferentiated, do
not respond to the body’s growth control signals, and/or multiply in an uncontrolled manner,
The malignant tumor may be invasive and capable of spreading to distant sites
(metastasizing). Malignant tumors may be divided into two categories: primary and .
secondary. Primary tumors arise directly from the tissue in which they are found. A
secondary tumor, or metastasis, is a tumor which is originated elsewhere in the body but has
now spread to a distant organ. The common routes for metastasis are direct growth into
adjacent structures, spread through the vascular or lymphatic systems, and tracking along
tissue planes and body spaces (peritoneal fluid, cerebrospinal fluid, etc.).
[00196] Methylation can lead to the silencing of genes critical to cellular control (i.e.,
epigenetic gene silencing), and can be an early event in the development of malignant 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 ef 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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embodiments, oral formulations provided herein are used for early intervention to prevent the
development of cancer in patients at risk of developing cancer, e.g., familial polyposis or lung
cancer, wherein a cause of the cancer is epigenetic gene silencing. In particular
embodiments, such early intervention would be impractical by means other than oral
administration (e.g., IV or SC administration). In specific embodiments, oral formulations
provided herein are used for early intervention to prevent the recurrence of cancer in patients
at risk for early relapse, e.g., colorectal cancer or non-small-cell lung cancer. In certain
embodiments, the early intervention is achieved via prolonged oral dosing schedules, using
formulations and/or methods as described herein. Certain embodiments provide methods for
administering oral formulations provided herein to reverse the.effcct of gene silencing, e.g.,
in patients at risk of gene silencing due to epigenetic changes. In particular embodiments,
methods provided herein further comprise administering an HDAC inhibitor compound (e.g.,
to restore chromatin to a transcriptionally active configuration after reversing abnormal DNA
methylation). In particular embodiments, the HDAC inhibitor compound is entinostat
(SNDX-275; formerly MS-275), an oral HDAC inhibitor that acts synergistically with
targeted therapies and is selective for cancer-relevant HDAC isoforms 1, 2, and 3. In
particular embodiments, a synergistic effect is achieved by co-administering 5-azacytidine
and an HDAC inhibitor (e.g., etinostat) for the treatment of solid tumors (e.g., NSCLC) or
hematological malignancies (e.g., MDS, CMMoL, or AML).
[00197] In certain embodiments, specific types of cancers or malignant tumors, either
primary or secondary, that can be treated using the methods, compositions, and formulations
provided herein include, e.g., leukemia, breast cancer, skin cancer, bone cancer, prostate
cancer, liver cancer, lung cancer {e.g., non-small-cell lung cancer and small-cell lung cancer),
brain cancer, cancer of the larynx, gall bladder, pancreas, rectum, parathyroid, thyroid,
adrenal, neural tissue, head and neck, colon, stomach, bronchi, kidneys, basal cell carcinoma,
squamous cell carcinoma of both ulcerating and papillary type, metastatic skin carcinoma,
osteo sarcoma, Ewing's sarcoma, veticulum cell sarcoma, myeloma, giant cell tumor,
gallstones, islet cell tumor, primary brain tumor, acute and chronic lymphocytic and
granulocytic tumors, hairy-cell tumor, adenoma, hyperplasia, medullary carcinoma,
pheochromocytoma, mucosal neuronmas, intestinal ganglioneuromas, hyperplastic corneal
nerve tumor, marfanoid habitus tumor, Wilm's tumor, seminoma, ovarian tumor, leiomyoma
tumor, cervical dysplasia and in situ carcinoma, neuroblastoma, retinoblastoma,

medulloblastoma, soft tissue sarcoma, malignant carcinoid, topical skin lesion, mycosis
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fungoides, rhabdomyosarcoma, Kaposi's sarcoma, osteogenic and other sarcoma, malignant
hypercalcemia, renal cell tumor, polycythermia vera, adenocarcinoma, glioblastoma
multiforma, leukemias, lymphomas, malignant melanomas, epidermoid carcinomas, and
other carcinomas and sarcomas.
[00198] Particular embodiments herein provide using the methods, compositions, and
formulations provided herein to treat abnormal cell proliferation due to, e.g., insults to body
tissue during surgery for a variety of surgical procedures, including, e.g., joint surgery, bowel
surgery, and cheloid scarring. Proliferative responses associated with organrapsplantation
that may be treated using the methods, compositions, and formulations provided herein
include those proliferative responses contributing to potential organ rejections or associated
complications. Specifically, these proliferative responses may occur during transplantation of
the heart, lung (e.g., non-small-cell lung cancer and small-cell lung cancer), liver, kidney, and
other body organs or organ systems.
[00199] In certain embodiments, the amount of the cytidine analog in the formulations
provided herein, the methods of administration thereof, or the methods of treatment as set
forth herein, is a specific dosage amount as provided herein. In certain embodiments, oral
azacitidine dosages, methods of administration thereof, or methods of treatment of at least
one condition, including but not limited to MDS and AML, may range, e.g., between about
50 mg/m*/day and about 2,000 mg/m*/day, between about 100 mg/m?*/day and about 1,000
mg/m?*/day, between about 100 mg/m*/day and about 500 mg/m*/day, or between about 120
mg/mzlday and about 250 mg/m?/day. In certain embodiments, particular dosages are, e.g.,
about 120 mg/m?/day, about 140 mg/m?/day, about 150 mg/m®/day, about 180 mg/m?/day,
about 200 mg/m*/day, about 220 mg/m?/day, about 240 mg/m’/day, about 250 mg/m*/day,
about 260 mg/m’/day, about 280 mg/m?/day, about 300 mg/ m*/day, about 320 mg/m*/day,
about 350 mg/m*/day, about 380 mg/m*/day, about 400 mg/m*/day, about 450 mg/m*/day, or
about 500 mg/m?/day.
[00200] In certain embodiments, appropriate biomarkers may be used 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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particular embodiments, the nucleic acid is DNA or RNA. In particular embodiments, the

greater benefit is an overall survival benefit. In particular embodiments, the methylation
status is examined in one or more genes, e.g., genés associated with MDS or AML. Specific
embodiments involve methods for determining whether baseline DNA methylation levels
influence overall survival in patients with MDS (e.g., higher risk MDS) treated with
azacitidine. Specific embodiments provide methods for determining whether gene promoter
methylation levels influence overall survival in patients with MDS (e.g., higher risk MDS).
[00201] For example, specific embodiments herein provide methods for evaluating the
influence of gene methylation on prolonged survival in patients with MDS (e.g., higher risk
MDS). In particular embodiments, such evaluation is used to predict overall survival in
patients with MDS (e.g., higher risk MDS), e.g., upon treatment with a pharmaceutical
composition comprising a cytidine analog, as provided herein. In particular embodiments,
such evaluation is used for therapeutic decision-making. In specific embodiments, such
therapeutic decision-making includes planning or adjusting a patient’s treatment, e.g., the
dosing regimen, amount, and/or duration of administration of the cytidine analogue.

[00202] Certain embodiments provide methods of identifying individual patients
diagnosed with MDS having an increased probability of obtaining an overall survival benefit
from cytidine analﬁg treatment, using analysis of methylation levels, e.g., in particular genes.
In specific embodiments, lower levels of nucleic acid methylation are associated with an
increased probability of obtaining improved overall survival following azacitidine treatment.
In particular embodiments, the increased probability of obtaining improved overall survival
following treatment is at least a 5% greater probability, at least a 10% greater probability, at
least a 20% greater probability, at least a 30% greater probability, at least a 40% greater
probability, at least a 50% greater probability, at least a 60% greater probability, at least a
70% greater probability, at least an 80% greater probability, at least a 90% greater
probability, at least at least a 100% greater probability, at least a 125% greater probability, at
least a 150% greater probability, at least a 175% greater probability, at least a 200% greater
probability, at least a 250% greater probability, at least a 300% greater probability, at least a
400% greater probability, or at least a 500% greater probability of obtaining improved overall
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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In specific embodiments, the comparison population is a group of patients classified with a

particular myelodysplastic subtype, as described herein. In one embodiment, the comparison
population consists of patients having higher risk MDS. In particular embodiments, the
comparison population consists of a particular IPSS cytogenetic subgroup. | _

[00203] In particular embodiments, nucleic acid (e.g., DNA or RNA) hypermethylation
status may be determined by any method known in the art. In certain embodiments, DNA
hypermethylation status méy be determined using the bone marrow aspirates of patients
diagnosed with MDS, e.g., Ey usihg quantitative real-time methylation specific PCR"
(“gMSP™). In certain embodiments, the methylation analysis may involve bisulfite
conversion of genomic DNA. For example, in certain embodiments, bisulfite treatment of
DNA is used to convert non-methylated CpG sites to UpG, leaving methylated CpG sites
intact. See, e.g., Frommer, M, et al., Proc. Nat'l Acad. Sci. USA 1992, §9:1827-31.
Commercially available kits may be used for such bisulfite treatment. In certain
embodiments, to facilitate methylation PCR, primers are designed as known in the art, e.g.,
outer primers which amplify DNA regardless of methylation status, and nested primers which
bind to methylated or non-methylated sequences within the region amplified by the first PCR.
See, e.g., Li et al., Bioinformatics 2002, 18:1427-31, In certain embodiments, probes are
designed, e.g., probes which bind to the bisulfite-treated DNA regardless of methylation
status. In certain embodiments, CpG methylation is detected, e.g., following PCR
amplification of bisulfite-treated DNA using outer primers. In certain embodiments,
amplified product from the initial PCR reaction serves as a template for the nested PCR
reaction using methylation-specific primers or non-methylation-specific primers. In certain
embodiments, a standard curve is established to determine the percentage of methylated
molecules in a particular sample. Methods for detecting nucleic acid methylation (e.g., RNA
or DNA methylation) are known in art. See, e.g., Laird, P.W., Nature Rev. Cancer 2003,
3:253-66; Belinsky, S.A., Nature Rev. Cancer 2004, 4:1-11,

[00204] In certain embodiments, statistical analyses are performed to assess the influence
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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to, CKDN2B (p15), SOCSI, CDHI (E-cadherin), TP73, and CTNNAI (alpha-catenin).
Particular genes associated with MDS and/or AML, which would be suitable for use in the

methods disclosed here, are known in the art.

1. Methods Comprising Co-Administering One or More Additional

‘Therapeutic Agents with the Oral Formulations Disclosed Herein
[00206] Certain embodiments herein provide methods of treating diseases or disorders

disclosed herein (e.g., diseases or disorders involving abnormal cell proliferation), wherein
the methods comprise co-administering an oral formulation disclosed herein (such as, for
example, an oral formuléﬁon comprising 5-azacytidine) with one or more additional |
therapeutic agents (such as, for example, a cancer therapeutic agent) to yield a synergistic
therapeutic effect. Particular co-administered therapeutic agents useful in the methods
disclosed herein are disclosed throughout the specification. In particular embodiments, the
additional therapeutic agent is co-administered in an amount that is a therapeutically effective
amount. In particular embodiments, the additional therapeutic agent is co-administered in a
separate dosage form from the cytidine analog dosage form with which it is co-administered.
In particular embodiments, the additional therapeutic agent is co-administered in a dosage
form (e.g., a single unit dosage form) together with the cytidine analog with which it is co-
administered. In such cases, the cytidine analog (e.g., _azaciﬁdine) and the additional
therapeutic agent may be co-formulated together in the same dosage form using methods of
co-formulating active pharmaceutical ingredients, including methods disclosed herein and

methods known in the art.. .

[00207] Incorporation By Reference: All disclosures (e.g., patents, publications, and web
pages) referenced throughout this specification are incorporated by reference in their
entireties. In addition, the following disclosures are also incorporated by reference herein in
their entireties: (1) 2008 ASCO poster abstract by B. S. Skikne, M. R. Ward, A. Nasser, L.
Aukerman, G. Garcia-Manero; and (2) G. Garcia-Manero, M. L. Stoltz, M. R, Ward, H.
Kantarjian, and S. Sharma, Leukemia, 2008, 22, 1680-84.
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VIL. EXAMPLES

A. Example 1
[00208] 5-Azacytidine tablets were manufactured using direct tablet compression followed

by optional seal film-coating and/or enteric film-coating, as described below. Table 3 lists
the excipients used in each of the tablet formulations. Table 4 describes the formula
composition of the tablets using weights. Table 5 describes the formula composition of the
tablets using percentﬁges.

[00209] Formulation 1 was manufactured without the seal-coating step, which may have
resulted in an enteric coat that contained a “leaky” enteric coating. Talc was only used in the
enteric coating suspension for Formulation 1.

[00210] Except for Formulation 1, a common blend with 20% drug load of 5-azacytidine
was used to manufacture all tablets. Vitamin E TPGS (d-alpha-tocopheryl polyethylene
glycol 1000 succinate) was added to certain of the formulations to enhance absorption of 5-
azacytidine. Vitamin E TPGS was not used in Formulation 6.

[00211] Tablets were manufactured using the process described Figure 1, except for
Formulation 1 (which did not undergo the seal-coating step). Formulations 3 and 6 did not
undergo the enteric film-coating step, and Formulation 6 did not contain Vitamin E TPGS.
The process is generally described as follows:

[00212] Mannitol, silicified microcrystalline cellulose, crospovidone, magnesium stearate
and azacitidine were individually screened to ensure de-aggregation of any agglomerates.
Vitamin E TPGS was melted in a stainless steel vessel to which was then added a portion of
the silicified microcrystalline cellulose (not done in Formulation 6). The Vitamin E TPGS -
silicified microcrystalline cellulose mixture was allowed to cool and then screened.
Azacitidine, Vitamin E TPGS - silicified microcrystalline cellulose mix, remaining siliciﬁéd
microcrystalline cellulose, mannitol and crospovidone were mixed in a V-blender.
Magnesium stearate was added to the V-blender followed by additional mixing. The
resulting blend was compressed into tablets using standard concave tooling.

[00213] Hydroxypropy! cellulose was dispersed into ethanol. The hydroxypropyl cellulose
preparation was used to spray coat the tablet cores to prepare seal coated tablets.

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



a Assuming 100% purity. b Removed during processing 78 B. Example 2 [00215] Studies were
performed to evaluate the effect of aqueous film coating on hydrolytic degradation of azacitidine.
Azacitidine tablets were film-coated using aqueous-based solvents without affecting levels of
degradation. As demonstrated in Table 6, significant levels of azacitidine degradation products were
not observed after aqueous film coating. TABLE &° Effect of Aqueous Film Coating on Azacitidine Test
Uncoated Core Tablet Coated Tablet Assay (% Label Claim) Ave=103.1 Ave=99.6 Related

Substancpg g0 ¥ omponents of Azacitidine Tablets

Component Function Quality Standard

Azacitidine . API In-House
Mannitol . Bulking Agent USP
Silicified Microcrystalline Cellulose Binding Ageﬁt ~NF
d-alpha-tocopheryl polyethylene glycol | Permeation Enhancer NF
1000 succinate (Vitamin E TPGS) _

Polyvinyl Polypyrrolidone (Crospovidone) Disintegrant NF
Magnesium Stearate  Lubricant NF
Hydroxypropyl Cellulose Seal Film Coat NF
Ethanol * . , Coating Solvent Usp
Methacrylic Acid Copolymer (Eudragit Enteric Film Coat NF
$100, Eudragit LIDO-55 or Eudragit 1.100)

Triethyl Citrate Plasticizer NF
Talo | Anti-Caking ~USP
Isopropanol * Coating Solvent USP
Acetone Coating Solvent NF

*Removed during processing (used as solvent for film-coating polymers).
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TABLE 4: Formula Composition of Azacitidine Tablets (Weight)

N-Formylguanylribosylurea 0.2 0.1 Guanylribosylurea 0.7 0.7 Unspecified ND ND Total 0.9 0.8
Moisture Content (% w/w) NMT 2.5

Quantity per Unit Tablet {mg)

Weight

Formu- Formu- Formu- Fermu- Formu- Formu-
lation #1 : lation #2 fation #3 lation #4 | lation #5 | lation #6
Component Leaky Enteric- | Immediate | Enteric- | Enteric- | Immediate
coating coated Release coated coated Release
(pH>7.0) i (pH> 7.0) | w/ vitamin E | (pH > 5.0) | (pH > 5.5) | w/o vitamin
E
Azacitidine® 20.0 20.0 60.0 60.0 60.0 60.0
Mannitol, USP 59.7 43.2 129.6 129.6 129.6 135.6
Silicified 13.9 30.0 90.0 90.0 90.0 90.0
Microcrystalline
Ceiluiose, NF
Crospovidone, NF 2.8 3.0 9.0 9.0 9.0 2.0
Magnesium Stearate, 1.6 1.8 54 54 5.4 5.4
NF
Vitamin E TPGS, NF 2.0 20 6.0 6.0 6.0 0
Core Tablet Total 100.0 100.0 300.0 300.0 300.0 300.0
Hydroxypropyl N/A 4.0 12.0 12.0 12.0 12.0
Cellulose, NF
Ethano!l N/A - - - - -
Seal-Coated Tablet N/A 104.0 3120 312.0 312.0 312.0
Total
Eudragit S-100 3.7-59 ; 7.0-8.0 N/A N/A N/A N/A
Eudragit L 100-55 N/A N/A N/A 21.8-25.0 N/A N/A
Eudragit L. 100 N/A N/A N/A N/A 281312 N/A
Triethyl Citrate 03-905 1 1.0-20 N/A 30-60 | 3.0-6.0 N/A
Talc 1.0-1.6 N/A N/A N/A N/A N/A
Isopropanol ° - - N/A - - N/A
Acetone - - N/A - . N/A
Total Theoretical 106.5 113.0 31240 3354 341.64 312.0

* Assuming 100% purity. _
® Removed during processing. |




2.2 ND = Not detected; NMT = No more than C. Example 3 100216) As described in Example 1, the
following six formulations, described in Table 7 and elsewhere in the present specification, were
prepared and used in clinical studies as described in the Examples below: TABLE 7. Formulations of
Azacitidine used in clinical studies Formulation Ngﬁnber Azacitidine in Formulation Description #1 20
mg "Leaky" enteric-coated tablet #2 20 mg

TABLE 5: Formula Composition of Azacitidine Tablets (Percent)

Quantity per Unit Tablet (mg)
Formu- | Formu- Formu- | Formu- | Formu- | Formu-
Component lation #1 lation‘#Z lation .#3 Jation fM lation '#5 lation .#6
Leaky | Enteric- | Immediate | Enteric Enteric | Immediate
coating coated Release coated coated Release
(pH>7.0) | (pH > 7.0) | w/ vitamin | (pH > 5.0} | (pH > 5.5) | w/0 vitamin
Azacitidine ° 20.0 20.0 2(];:.0 20.0 20.0 2(1)3.0
Mannitol, USP 59.7 43.2 432 43.2 43.2 45.2
Silicified 139 30.0 30.0 30.0 30.0 30.0
Microcrystailine
Cellulose, NF
Crospovidone, NF 2.8 3.0 3.0 3.0 3.0 3.0
Magnesium Stearate,] 1.6 1.8 1.8 1.8 1.8 1.8
NF
Vitamin E TPGS, 2.0 2.0 2.0 20 20 0.0
NF
Core Tablet Total | 1000 | 1000 | 1000 | 1000 | 1000 | 1000
Hydroxypropyl N/A 4.0 4.0 4.0 4.0 49
Cellulose, NF
Ethanol N/A - - - - -
Seal-Coated Tablet 104.0 104.0 1040 | 104.0 104.0
Total .
Eudragit S-100 37-59 | 7.0-8.0 N/A N/A N/A N/A
Eudragit L 100-55 N/A N/A N/A 7.0-8.0 N/A N/A
Eudragit L 100 N/A N/A N/A N/A 9.0-10.0 N/A
Triethyl Citrate 03-05110-2.0 N/A 1.0-2.0 | 1.0-2.0 N/A
Talc 10-16 | NA | NA N/A N/A N/A
Isopropanol ° - - N/A - - -
Acetone - - N/A - -

* Assuming 100% purity.
® Removed during processing .




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 relpage tablet without vitamin E 79

D.Example 4 !
78

B. Example 2 ‘ .

[00215] Studies were performed to evaluate the effect of aqueous film coating on

hydrolytic degradation of azacitidine. Azacitidine tablets were film-coated using aqueous-

based solvents without affecting levels of degradation. As demonstrated in Table 6,

significant levels of azacitidine degradation products were not observed after aqueous film

coating.

TABLE 6. Effect of Aqueous Film Coating on Azacitidine

Test Uncoated Core Tablet Coated Tablet
Assay (% Label Claim) Ave=103.1 Ave=99.6
Related Substances (% Area)
N-Formylguanylribosylurea 0.2 0.1
Guanylribosylurea 0.7 0.7
Unspecified ND ND
Total _ 0.9 0.8
Moisture Content (% w/w) NMT 2.5 2.2

ND = Not detected; NMT = No more than

C. Example 3
[00216] As described in Example 1, the following six formulations, described in Table 7

and elsewhere in the present specification, were prepared and used in clinical studies as
described in the Examples below:

"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 [




[00217] In a multiple dose escalation study (MTD study; CL005), patients with MDS or AML were
selected (Selection criteria: ECOG PS 0-2, adequate organ function, age >18 years). The patients
were dosed with multiple 28-day cycles of azacitidine. The study had a 3+3 design. During Cycle 1, all
patients were dosed subcutaneously with azacitidfipe at 75 mg/m2 x 7 days. During subsequent cycles
(dosing on Day 1-7 for each cycle), the patients were dosed orally with azacitidine at doses listed in
Table 8. PK daf werdizampledi during Cycles 1 and 2 on Day | and 7, and during Cycles 4, 5, and 7,

on Day i} fatapyg iautelRciededdrngRA G Ay RrTanshiBeliosichiiesRANRE AAsilpr

improvement rates were assessed for each treatment cycle to determine biglogically active dose
(BAD). Télﬂét&eg%%ﬁcm{&qéeﬁr%ﬁ%ma@sim&%%’ﬁﬁ%@%@@ﬁ@ﬁ}tﬂw&% Hone of the
patients haue)shhwpatiens iraitegbiedioih@bifipld be-dunkdoiss ahtdomididatiahdsadyfan@ach cohort
are listed,in Tahle 8_TABLE 8, Oral Azacitidine Dgses,and Formulations,Cohort # Dosage Oral
it GBS GYal e SN 7o SrseHahCSHRER D S LA LSRN alumle for
DLT # SufijéntsWwitiaydl D@dlrstHsd@enhoyBlesriddsiigros D420 fMdor each cycle), the patients

were dosed orally with azacitidine at doses listed in Table 8. PK data were collected during

Cycles 1 and 2 on Day 1 and 7, and during Cycles 4, 5, and 7, on Day 7. PD data were

collected during each cycle, and hematological responses and/or improvement rates were

assessed for each treatment cycle to determine biologically active dose (BAD). To date,

seven cohorts of patients (3 subjects/cohort) have been studied and none of the patients have

shown dose limited toxicity (DLT). The oral dose and formulation used for each cohort are
listed in Table 8.

TABLE 8. Oral Azacitidine Doses and Formulations

Cohort # Oral Subject Demographics # Subjects # Subjects
Dosage | Formulation | (Patient No.— gender, age, dx) | Treated/Evaluable | with DLT
: : for DLT
Cohort 1 | Formulation 02001 —M, 78, MDS 3/3 0
120mg | #2Q0mg | 02002 -M, 66, MDS RAEB-2 '
tablets) .| 04001 — M, 56, MDS RAEB-1 ‘
Cohort2 | Formulation “02003 — M, 73, AML 4/3 ]
120 mg #1 (20 mg 02004 - M, 61, MDS
tablets) 04002 - M, 73, MDS RAEB-1
02005 ~ M, 66, MDS RAEB-1
Cohort3 | Formulation 04004 - F, 70, AML 3/3 0
180 mg #1 (20 mg 02006 - M, 61, AML
tablets) 03001 ~ F, 70, MDS RAEB-2
Cohort4 | Formulation 062007 - 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 (60mg | 02011 - M, 92, MDS RAEB-1
tabletsy | 02012 -M, 62, MDS RCMD
Cohort 6 | Formulation | 02013 - F, 66, MDS RAEB-1 3/3 0
360 mg #3 (60mg | 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



tablets) 02001 -M, 78, MDS 02002- M, 66, MDS RAEB-2 04001 - M, 56, MDS RAEB-1 3/ 3 0 Cohort 2
120 mg Formulation #1 (20 mg tablets) 02003 - M, 73, AML 02004 -M, 61, MDS 04002 - M, 73, MDS
RAEB-1 02005- M, 66, MDS RAEB-1 4 /3
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[00218] PK profiles for Cycle 1, following 75 mg/m? SC dose of azacitidine, are presented

in Figure 2. Pharmacokinetic parameters calculated from azacitidine plasma concentrations

foltowing SC doses at 75 mg/m” are presented in Table 9.

TABLE 9. PK parameters from Cyecle 1, following SC doses at 75 mg’lm2

AUC(0-t) AUC(QHinf) Cmax  Tmax Lambda_z t172 Cioral  Vdoral
‘ ng*himL) (ng*he/iml) (ng/mL hr 1fhr hr L/hr L

Mean (n=18} 1135 170 41 049 0.58 1.53 143 318
SD 514 533 0.27 0.29 0.80 53 223
Day 1 Minimim 506 538 224 0.23 0.22 0.61 45 80
Median 81 1030 674 0.50 0.56 1.24 156 265
Maximum 2821 2550 1310 1.08 1.14 3.15 253 788
CV% 45 48 39 54 49 52 37 70
Mean (n=18) 1135 1210 697 0.51 062 113 133 368
SD 477 463 252 0.17 0.38 1.28 43 376
Day7 Minimum 510 686 254 0.25 0.18 0.47 48 98
Median - 1020 1116 718 0.50 0.55 1.26 148 162
Maximum 2718 2783 1060 1.00 1.48 430 223 1383
CVh 42 38 38 34 62 74 33 102

[00219] Plasma PK profiles following SC (75 mg/m_z) and various PO doses are compared
and presented in Figure 3. An increase in oral dose did: not result in dose-proportional
increase in exposure of azacitidine. ' |

[00220] Methylation PD data in cycles 1 and 2, from-blood (PBL) and bone. marrow {(BM)
samples, were obtained. The PD data collected from individual patients from Cohort 4
(Formulation #3, oral dose 240 mg) are presented in Figure 4 and Figure 5.

[00221] Subject number 02004 of cohort 2 (61-year-old male with MDS, MDACC) was
treated with a SC cycle of azacitidine, followed by initial oral doses of 120 mg azacitidine
(Formulation #1). The patient received oral doses of 120 mg 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/rn2 SC dose of azacitidine, the AUC value
was 1000 ng*hr/mL. Fdllowing 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%). : o

100222] The PD response data from ‘patient 02004 is presented in Figure 6. Platelets
(K/ul), Hgb (g/dL), ANC (K/uL), and Relative BM Blast (%) are plétted vs. sampling dates



0 Cohort 3 180 mg Formulation #1 (20 mg tablets) 04004 - F, 70, AML 02006 -M, 61, AML 03001 - F,
70, MDS RAEB-2 3/ 3 0 Cohort 4 240 mg Formulation #3 (60 mg tablets) 02007 - M, 76, CMIVIL
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over the course of the study. The patient demonstrated a morphologic complete response
(CR).
[00223] For patient 02004, Hgb (10.8 g/dL at ascreening, 11.1 g/dL at Day 1), Platelets
(140 K/uL. at both screening and Day 1), ANC (1.46 K/uL at screening and 1.12 K/uL at Day
1), and BM Blast (2%) values at baseline and Day 1 were above normal or close to normal.
This patient had no transfusion (RBC or PLT) prior to enrollment into the study and to day
required no transfusions (RBC or PLC) during the study. Per IWG 2006 criteria, the patient
achieved complete response {CR) (from Days 45 - 74 satisfying all CR criteria for 28
consecutive days). The patient achieved morphologic complete response per the IWG AML
criteria. However, with regard to the ANC condition for the IWG 2000 CR criteria, the
patient did not meet the criteria for a complete response (3 days short of the duration
requirement of 56 consecutive days).
[00224] For patient 02007, as shown in Figure 5, Grade 4 thrombocytopenia and
neutropenia developed during the first cycle of treatment with subcutaneous azacitidine when
given at 75 mg/m’ for 7 days. The onset of the cytopenias occurred between days 14 and 21
at time points consistent with the existing safety profile of azacitidine when administered 75
mg/rra2 for 7 days as a SC injection. In contrast, the administration of oral azacitidine starting
with cycle 2 did not result in grade 3 or 4 cytopenias yet still produced an increase in platelets
above the baseline levels. This data supports, e.g., the conclusion that certain oral dosage
forms provided herein permit the delivery of azacitidine at lower doses over a more
prolonged period of time, and that certain oral dosage forms provided herein alter the safety
profile of the cytidine analog.
[00225]  Assessment of IWG criteria for certain patients in the MTD study is presented
below in Table 10. The data demonstrate, inter alia, patient improvement following

administration of azacitidine formulated for release substantially in the stomach,



02008 - M, 80, MDS RAEB-1 02009 - M, 83, MDS RAEB-2 3/ 3 0 Cohort 5 300 mg Formulation #3 (60
mg tablets) 04005 - M, 68, MDS RCMD 02011 - M, 92, MDS RAEB-I1 02012- M, 62, MDS RCIV1D 3/3
0 Cohort 6 360 mg
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Table 10. MTD Study; Assessment of IWG Criteria

Patient No. | TWG Assessment

02004 e Fairly healthy at baseline: hgb (11.1 g/dL Cycle 1, Day 1); PLT (140
K/uL Cycle 1, Day 1); ANC (1.12 K/uL at Cycle 1, Day 1); BM
blasts (2%) values at baseline above normal or close to normal

CR per IWG 2006 (Days 45-98)

Morphologic CR per the IWG AML criteria (Diagnosis is MDS)
HI-P major improvement per IWG 2000 (Days 35-202)

Morphologic CR per the revised IWG AML criteria on Days 43-188
and on some other days (ANC=1.89 K/uL, but normal at BL=2.99
and 1.68; PLT=314 K/uL; BM=2, but normal at BL=3) (Diagnosis is
CMML)

02008 o HI-P major improvement per IWG 2000 (Days 34-110)

02009 s Marrow CR (Days 7-111+) per IWG 2006

02011 ¢ Marrow CR (Days 7-177+) per IWG 2006

+ Morphologic CR per the revised IWG AML criteria on Day 21
(ANC=1.18 K/uL; PLT=119 K/uL, but normal at BL=162 & 194;
BM=3) (Diagnosis is MDS)

02007

[00226] Immediate release oral formulations comprising azacitidine demonstrated
bioavailability in patients. Observations thus far suggest positive clinical activity in patients
treated with oral azacitidine formulations. No safety issues have thus far been observed with

the doses_and schedules described abovg.

E. Example 5 ‘
[00227] * Anoral a,zac‘itidir_le clinical study, referred to as the Rapid Aza Clinical Evaluation
(RACE) study (CLO008), was performed; a summary of tht_a study design is depicted in Figure
7. Several oral fonnulationé were evaluated in this study. A “3 +7” cohort of patients was
enrolled in the study, i. e:, three patients were initially tested per formulation, and the cohorts
could increase in size up to ten patiénts. Cohorts ﬁere enrolled in parallel. PK data was

collected periodically, as indicated in Table 11.



Formulation #3 (60 mg tablets) 02013- F, 66, MDS RAEB-1 03002- M, 65, MDS RAEB-1 01001 - F,
63, MDS RCMD 3/ 3 0 Cohort 5 480 mg Formulation #3 (60 mg tablets) 01002- M, 70, MDS RARS
01003 -F; 75, MDS RCMD 2/0* 0
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TABLE 11. RACE Study - PK Study Design; PK Cycle 1, Days 1,3,5,15,17 & 19, and
Cycle 2, Day 7

reatment Day [Dose _ ]
R Phass (Cyele 17 e
Day 1 75 mg/m SC
Day 3+1* 180 mg Oral
Day 5+1* 360 mg Oral
Day 15+1* 75 mg/m* SC
Day 17£1* Oral dose calculated to achieve approxxmately 80% exposure relative
' to the 75 mg/m* SC dose up to a maximum dose of 1,200 mg.
Day 19x1* Oral dose ca]culated to achieve apprommate}y 120% exposure relative
fto the 75 mg/m” SC dose up to a maximum dose of 1,200 mg.
Treatment Phase (Cycles 2 —7) . : .
Days 1-7 Oral dose calcuiated to achieve approxzmately 100% exposure relatwe
to the 75 mg/m” SC dose up to a maximum dose of 1,200 mg.

* Dose administered + 1 day, as long at least 48 hours between doses

[00228] Results for Formulation #4: The plasma PK profile for one subject who received
Formulation 4 (i.e., enteric film-coated tablets for release in upper gastrointestinal region) is
depicted in Figure 8. Values for AUC (0-t) (ng*hr/mL) were as follows: SC administration
of 75 mg/m® (124 mg) = 2390 (day 1) and 2440 (day 15); Oral administration of 180 mg =
234; Oral administration of 360 mg = 197; and Oral administration of 1200 mg = 66.5 (day
17} and 297 (day 19). Tmax for oral administration was reached between 2.5 hr and 3.0 hr,
A linear increase of exposure (AUCO-inf) was not observed following 180, 360, and 1200 mg
oral doses. Relative oral bioavailability ranged between 0.8 to 6.7%.

[00229]  Results for Formulation #6: The plasma PK profile for one subject who received
Formulation 6 (i.e., seal-coated immediate release tablets without vitamin E) is depicted in
Figure 9. Values for AUC(O-oé)-(ng*hr/mL) were as follows: SC administration of 75 mg/m?
(120 mg) = 1720 (day 1) and 1640 (day 15); Oral administration of 180 mg = 231; Oral
administration of 360 mg = 280; and Oral 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).



80 [00218] PK profiles for Cycle 1, following 75 mg/m2 SC dose of azacitidine, are presented in Figure
2. Phannacoldnetic parameters calculated from azacitidine plasma concentrations following SC doses
at 75 mg/m2 are presented in Table 9. TABLE 9. PK parameters from Cycle 1, following SC doses at
75 mg/m2 AUC(0-0 AUC(0-inf)Cmax (ng*hr/mL)Sgng*hr/mL)(ng/mL) Tmax (M) Lambda_z (1/hr) t112
(hi) Cora! (Uhl Vdoral

[00230] Data from this study indicated that azacitidine was absorbed following oral

administration of immediate release formulations comprising azacitidine. As compared to SC
administration of azacitidine, the immediate release azacitidine formulations provided a
superior percent exposure (e.g., about 30%) than enteric-coated azacitidine formulations.
Data supports single or multiple daily dosing of oral azacitidine.

F. Example 6
[00231] Based on data from clinical studies involving different azacitidine formulations
and dosage amounts, plots were prepared comparing different formulations with respect to,
e.g., their resulting PK profiles, AUC values, Cmax values, relative oral bioavailability
values, and exposure values. Oral formulations involved in the comparisons include
Formulation #3 (“F3”); Formulation #4 (“F4”); and Formulation #6 (“F6”); these oral
formulations are described elsewhere herein (e.g., in Examples 1 and 3).

[00232] Comparisons of Formulation Nos. 3. 4, and 6

[00233] Figure 10 compares PX profiles (using a linear scale) following administration of
azacitidine via SC (75 mg/mz; n=18) and oral administration. For Formulation #3, a total of
360 mg azacitidine was orally administered (n=6); for Formulation #4, a total of 360 mg
azacitidine was orally administered (n=3); for Formulation #6, a total of 360 mg azacitidine
was orally administered (n=5). The plot illustrates immediate release characteristics of
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/m?) 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 x SD) following azacitidine
administration, Figure.13 displays Cmax values (ng/mL; mean + SD) following azacitidine
administration. For Formulation #4 (enteric cdatcd), 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 mgto 1200 mg, an increase in dose translated into an increase in exposure. For



(L) Mean (n=18) SD DMinimum ay 1 Median Maximum CV% 1135 514 505 991 2821 45 1170 533 538
1030 2950 46 741 293 224 674 1310 39 0.49 0.27 0.23 0.50 1.08 54 0.58 029 0.22 0.56 1.14 49 1.53
0.80 0.61 1.24 3.15 52 143 53 45 156 253 37 318 223 90 265 788 70
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Formulation #6 (immediate release tablets without vitamin E), over the dose range of 180 mg
to 1200 mg, an increase in dose translated into an increase in exposure. Tmax for immediate-
release Formulations #3 and #6 were similar; For Formulation #3, median Tmax was 1.1 hr
(range 0.5, 2.5 hr); For Formulation #6, median Tmax was 1.0 hr (range 0.5, 3.0 hr).
{00236] Figure 14 displays relative oral bioavailability (%; mean + SD) following oral
dosing with Formulations #3, #4, and #6, at various azacitidine dosage levels. At dosage
levels less than or equal to 360 mg azacitidine, Formulation #4 (enteric coated) had a mean
relative oral bioavailability of less than 4%. At dosage levels less than or equal to 360 mg
azacitidine, Formulation #3 (immediate release with vitamin E) had a mean relative oral
bioavailability ranging from 11% to 21%. At dosage levels less than or equal to 360 mg
azacitidine, Formulation #6 (immediate release without vitamin E) had a mean relative oral
bioavailability ranging from 11% to 14%.
{00237} Figure 15 displays exposure (% as compared to SC; mean + SD) following ‘oral
dosing with Formulations #3, #4, and #6, at various azacitidine dosage levels. At dosage
levels less than or equal to 360 mg azacitidine, Formulation #4 (enteric coated) had a mean
exposure of less than 8%. At dosage levels less than or equal to 360 mg azacitidine,
Formulation #3 (immediate release with vitamin E) had a mean exposure ranging from 18%
to 37%. At dosage levéls less than or equal to 360 mg azacitidine, Formulation #6
(immediate release without vitamin E) had a mean exposure ranging from 20% to 31%. As
compared to enteric-coated Formulation #4, the immediate-release Formulations #3 and #6
provided superior exposure compared to SC (about 30% at total dosage amount of 360 mg).

[00238]) Comparisons of Formulation Nos. 3 and 6-

{00239] Figure 16 displays a linear scale profiles of azacitidine plasma concentration
(ng/ml} versus time (hr) for Formulation #3 and #6 at a dosage level of 180 rhg (n=6). Figure
17 displays linear scale profiles of azacitidine plasma concentration (ﬁg/m]) 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,



Mean (n=18) SD D7 Minimum ay Median Maximum CV% 1135 477 510 1020 2718 42 1210 463 686
1116 2783 38 697 252 254 716 1050 36 0.51 0.17 0.25 0.50 1.00 34 062 0.39 0.16 0.55 1.49 62 1.73
1.28 0.47 1.26 4.30 74 133 43 48 148 223 33
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TABLE 12. Expected AUC(0-inf) Calculated for Formulation #3 and #6

AUC(0-inf) (ng*hr/ml)

Azacitidine Dose (lgg) Formﬁlatiun #6 ~ Formulation #3
240 | 263 - ‘ S ' 338
360 . ‘ 296 - 363
480 _ N 328 L 388
600 _ 361 413
720 393 438
1200 523 538

F6 linear regression equation: y = 0.2706 x + 198.19
F3 linear regression equation: y = 0.2079 x + 288.07

[00241] Figure 19 displays a comparison of azacitidine percent relative oral bioavailability
(mean % SD) versus azacitidine dose (mg), following dosing with Formulation #3 or #6, for
azacitidine oral dosage amounts including 180 mg, 240 mg, 300 mg, 360 mg, 480 mg, 600
mg, 720 mg, 900 mg, 1020 mg, 1080 mg, 1140 mg, and 1200 mg. At doses greater than or
equal to 1020 mg, the mean relative oral bioavailability for Formulation #6 ranged from 9%
to 14%, and the mean relative oral bioavailability for Formulation #3 ranged from 10% to
21%. L
[00242]  Figure 20 displays a comparison of azacitidine percent oral exposure as compared
to SC azacitidine dosing (mean + SD) versus azacitidine dose (mg), following oral
administration of Formation #3 or #6. Azacitidine oral dosage amounts included 180 mg,
240 mg, 300 mg, 360 mg, 480 mg, 600 mg, 720 mg, 900 mg, 1020 mg, 1080 mg, 1140 mg,
and 1200 mg. At doses with n>1, the mean exposures of Formulation #6 and #3, as
compared to SC, were similar. '

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 Illumina, 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



368 376 98 162 1383 102 [00219] Plasma PK profiles following SC (75 mg/m2) and various PO doses
are compared and presented in Figure 3. An increase in oral dose did not result in dose-proportional
increase in exposure of azacitidine. [00220] Methylation PD data in cycles | and 2, from blood (PBL)
and bone marrow (BM) samples, were obtained. Jhe PD data collected from individual patients from
Cohort 4 (Formulation #3, oral dose 240 mg) are presented in Figure 4 and Figure 5. [00221] Subject
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azacitidingg1a4]ADthy alidey\iasmdiIRG NI use@ e ding tamkiity ngoarahaese piadacilidipe, the AUC
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methylation levels between the treatment arms are determined. The OS benefit for cytidine

analog (e.g., azacitidine) treatment is determined for patients who are positive and negative

for methylation at these 5 genes. It is determined whether the presence of methylation is

associated with improvement in OS in the CCR group (prognostic indicator of good

outcome). The existence and magnitude of any effect is compared to the cytidine analog

group, which may suggest an interaction between DNA and/or RNA methylation and

treatment.

[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



IWG Assessment 02004 Fairly healthy at baseline: hgb (11.1 g/dL Cycle 1, Day 1); PLT (140 K/RL
Cycle 1, Day 1); ANC (1.12 K411a at Cycle 1, Day 1); BM blasts (2%) values at baseline above normal
or close to normal CR per IWG 2006 (Days 45-98) Morphologic CR per the IWG AML criteria
(Diagnosis is MDS) 02007 HI-P major improvement per IWG 2000 (Days 35-202) Morphologic CR
per the revised IWG AML criteria on Days 43-188%nd on some other days (ANC=1.89 K/IAL, but
normal ab@eSp foomnpirtidivaamiog-ispinett) onErred with therataenreRE eBipiatiproSieflse@ieML) 02008

HI-P majgF JmpA4aBeRy asm oaSednlcdh PRE0 Ly I3y ﬁ%%é@ﬁ Kdodd 1) per IWG
2006 02011 Marrow CR ( Dagls 7-177+) Eer IWG 2006 Morpholo ic CR per the revised IWG AML

criteria ofiSEyesiate Rrd-peat). (Lo ¢ I’(’?&E"B‘Eﬁ?fdﬂﬁ@b’gﬁﬁﬂnﬁ ayobe EBEPSY Diagnosis is

MDS)  in the “poor” risk group, where risk of death is greatest.
[00248] Such data and analysis may indicate, e.g., that patients with lower levels of
methylation may derive greater benefit from trcat;nent with prﬁacedtical compositions
comprising a cytidine analog (é. g, azacitidine). Molecular biorhﬁrkers may be important in
MDS, eg., as ;ndicators of disease prognosis and f)i‘cdictors of response to cpigenetic
therapy. | B -

L Exampié 9

[00249] Clinical studies are conducted to assess the ability of an oral formulation
comprising a cytidine analog, such as S-azacytidine, to treat patients having lung cancer, e.g.,
non-small-cell lung cancer (NSCLC). Such studies may include, e.g., an assessment of the
ability to stop or reverse the growth of particular NSCLC cell types in patients having
NSCLC). In certain clinical studies, patients are tested for particular NSCLC cell typés, eg,
A549, H1975, H522, H23, H460, and H1299, prior to administration of the oral formulation.
In certain clinical studies, patients with cell types known or believed to benefit preferentially
from cytidine analog (e.g., 5-azacytidine) administration may be enrolled. In certain clinical
studies, patients having NSCLC are enrolled without analysis of particular NSCLC cell type.
In certain clinical studies, patients having any type of NSCLC celis are candidates for
treatment with an oral formulation provided herein.
[00250] In certain clinical studies, patients from any of the three main NSCLC groups may
be enrolled, i.e., (1) pétients with tumors that are surgically resectable; (2) patients with either
locally or regionally advanced lung cancer; or (3) patients with distant metastases at the time
of diagnosis. In certain clinical studies, patients may be currently undergoing additional
treatment for NSCLC, including, e.g., surgery, chemotherapy, or radiation therapy.
[00251] In certain clinical studies, patients who are administered an oral formulation
comprising a cytidine analog {(e.g., S-azacytidine) may also be administered one or more
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 amount and dosing -



1002261 Immediate release oral formulations comprising azacitidine demonstrated bioavailability in
patients. Observations thus far suggest positive clinical activity in patients treated with oral azacitidine
formulations. No safety issues have thus far been observed with the doses and schedules described
above. E.Example 5 [00227] An oral azacitidine céinical study, referred to as the Rapid Aza Clinical
Evaluation (RACE) study (CL008), was performed; a summary of the study design is depicted in
Figure 7 sshedalafor anfadditionab s paetie ggrmtsdiatemminedutey apagiuizr patient viip&tients was
enrolled jpdReatkdywhen HEG Patients were initially tested per formulation, and the cohorts could
increase in size up to ten patients. Cohorts were enrolled in parallel. PK data was collected

periodicd#)2a&lindRaRaR oMt eeg gengmthy ationesd msrumrpaoe RISISG-BEMRATS i< Cycle 1,

Days 1, &ndwhin iHe&rlOSad. £yMEV2 Hosek 6: dreainippl Daysasesinsace {Gyek2®). Day 1 75

mg/m2 S&%‘i‘&’irﬁ@fiﬁ%@ AL 8glqijc£)las¥u§gs %?gvgggd%{a?elsin, 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 anl 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
activity of one or more DNA methyltransferase enzymes). In such studies, patients may also
be co-administered one or more additional therapeutic agents known or believed to reduce
epigenetic silencing, such as, e.g., compounds that inihibit histone deacetylase enzymes
(HDACSs), which regulate the acetylation and deacetylation of histone residues that increase
or decrease gene expression, See, e.g., J.G. Herman & S.B. Baylin, N. Engl. J. Med., 2003,
349:2042-54, P.A. Jones & S.B. Baylin, Nature Rev. Gen., 2002, 3:415-28. Suitable HDAC
inhibitors for co-administration in the clinical studies disclosed herein are known in the art
and/or described herein (e.g., entinostat or vorinostat).
[00253] The amount of cytidine analog (e.g., 5-azacytidine) in the oral formulations -
administered during the clinical studies depends, e.g., on the individual characteristics of the
patient, including, inter alia, the stage and progression of the patient’s NSCLC, the patient’s
age and weight, the patient’s prior treatment regimens, and other variables, as known in the
art. In certain clinical studies, potential starting doses may be, e.g., about 60 mg, about 120
mg, about 180 mg, about 240 mg, about 300 mg, about 360 mg, about 420 mg, about 480 mg,
about 540 mg, about 600 mg, about 660 mg, about 720 mg, about 780 mg, about 840 mg,
about 900 mg, about 960 mg, about 1020 mg, or greater than about 1020 mg of the cytidine
analog (e.g., 5-azacytidine) daily for a specified time period, e.g., 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. 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



Day 151* 75 mg/m2 SC Day 171* Oral dose calculated to achieve approximately 80% exposure
relative to the 75 mg/m2 SC dose up to a maximum dose of 1,200 mg. Day 191* Oral dose calculated
to achieve approximately 120% exposure relative to the 75 mg/m2 SC dose up to a maximum dose of
1,200 mg. Treatment Phase Cycles 2 -- 7) Days ]1-7 Oral dose calculated to achieve approximately
100% exposure relative to the 75 mg/m2 SC dose up to a maximum dose of 1,200 mg. * Dose

administBREEsiFApl taxicien sTErcsa Statigmomay betwrsesd dorse by metherofey Hefraslation #4: The

plasma RisqlsatieniosiaN € sHRiRE ¥AMRLRpEnsO MY pliRivd 4d@ti SRISHAHNRLCORIRG. tablets for
release in l%)@?éz?astrointestinal region) is depicted in Figure 8. Values for AUC (0-t) (ng*hr/mL) were

as followl" R RFERI B R AR Ighe a5 s piighte €349 st 2440 (day 15); Oral
administration gt 180 mgamgR41@Oral administration of 360 mg =.197; and Oral administration of 1200

mg = 66. 17)and 297 (day 19). Tmax for oral adminisiration was yeached between 2.5 hr and
3.0 hr. A@régg%]inc;é?ggga fgze Beie ?R%%éim)aﬁﬁ?ﬁ%% %‘BL‘@F\? 3‘]‘0(11'8(;???{813 2360, and 1200 mg
oral dosesnipekitige cytiibioavaltahditylr anfeddostidemnto Betu patienty BeRRg hiResuits famEarmulation
#6: The pl rofj ' [ 0 tion 6 (i.e., seal-coated immediate
release t1 Ie_{tlg’i‘n |flﬁec%1?@€fgagn81ﬂﬁl‘?ggolE@%%%?ﬁééﬁggﬁm%%%%f %&8—%‘0 %QH%E‘} were as
follows: STakgmtRISErAtiSABEIBIAEARR CBROeM dhctutlz o dog/mpt Hmitad o ¢rayanspithedial
administaﬂea,@‘v;ﬁ%?;% 23l NBlQIRIBRHRNABW E3HRARE FAGRiAAFQ! AfFRipisiration of 1200

mg = 543 (day 17) and 467 (day 19). Tmax for oral administration was reached between 0.5,1w and

1.0 hr. AGHHEcH! iKfistsRabrBIG A8 SREEREAC 06 PRFAS GRS A BRTHGHIS IBE 16, V858N SARFE00 mg oral
doses, afifieti@hatisiineranse of s vRilFRRAILesR Witdase Il wnad e Mapsalgoses, AUC
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of oral azéivigelstudies, patients having any type of ovarian cancer are candidates for treatment with
an oral formulation provided herein. In certain clinical studies, patients may be currently
undergoing additional treatment for ovarian cancer, including, e.g., surgery, chemotherapy, or
radiation therapy.
[00255] In certain clinical studies, patients who are administered an oral formulation
comprising a cytidine analog (e.g., 5-azacytidine) may also be administered one or more
additional therapeutic agents, examples of which are disclosed herein (e.g., carboplatin). 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 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.
[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



EExample 6 [00231] Based on data from clinical studies involving different azacitidine formulations
and dosage amounts, plots were prepared comparing different formulations with respect to, e.g., their
resulting PK profiles, AUC values, Cmax values, relative oral bioavailability values, and exposure
values. Oral formulations involved in the comparisons include Farmulation #3 ("F3"); Formulation #4
("F4"); and Formulation #6 ("F6"); these oral formulations are described elsewhere herein (e.g., in
Examplegenesitp pqedmeppershpsyiidns enategiatatiazarsiding kaews qobasaredifure 10 compares
PK promﬁ?e@éﬁi% RitIsahwsaladalianingas Mipisliating SlearaniginEoriRop mdeDR/M2; n=18) and
oral administration. For Formulation #3, a total of 360 mg azacitidine was aorally administered (n=6); for
FormulatBf AT ERERSE LaB0RY: arurRiFRdIrssRaiandamnialsode qAdmniired MheIStion #6, a total
of 360 mgazaididinlbagialcagainisiered thvblievaripleditstiiesdnesitaicies|elRhse,
characteristics of Formulations.#3 and #6, as compared to F lation #4, which was enteric coated.
Figure 11 BroUIRRE T St RS RIS AR LB S5y e M B AR Piosed it
azacitidireeB8@z({6b and a@etyiakioradi{ histonk oentdilasites #B8raade or diEasd getheldxpmesidit”; described
elsewherg herein) wi a 2 00, mg i HR0 720 mg, 900 mg,
1080 mas TR0 S o e PR e e

absorbe® BlIBaEHD. Hatael Renisteniot02sikkTrABe Switable HaAC ubikitotrfovpore measured and
compareghiNalueing:fik the/ Aliis GIAK RS AHleYR QLalRioRvRIab I YalueSeahfh &xposure
values (oral) compared to SC. [00235] Figure 12 displays AUC values (ng*hr/mL; mean SD) following
azacitidifEstvifEsFatBASt R guIeTPE¥ays Cmax values (ng/mL; mean SD) following azacitidine

adminiStf[@ﬂgM}F%ﬂE@MiC}ﬁ Ef‘tiﬁﬁﬂé@&iﬁiﬁg%@g),S%Eﬁﬂﬂiﬂeﬁﬁlétﬁebgﬁapfo%ﬁﬁlm&ﬁg 1200 mg, an
increase In dose diq not translate .into an.increase,in exposuye, and.absorption was poqr, For
Formula wwﬁm&@m&f s@a@@ﬂﬁaﬁ\&% TRt @9&5@#@@@8@& FUSehiFo 1200 mg,
an incregsei¢ntpinsdiapsiatechivpthn titerasge ) areknoguresiboof 8 patieylatoarin Cencegdiate
release tgblefwihout iamin it et AoRasAnas ol A0 me R 1a0md- andgeregse in dose
translateglm?o &N iNersase in e%pbsurg. maxtor |mme(t9r3|gte-r%1|easé Fornufansng #3ahd #6 were
similar: ForoRorin thatioh #&emﬁédidinimdamdia; potehtigiatiging 8oy, teor Eomhold 60migs, median
Tmax wahd? 13 ERNABAO LA ARSI UR A SRR AlL bRk allty (% mean

SD) following oral dosing with Formulations #3; #4, and #6, at various azacitidine dosage levels. At

dosage 18Yew 488ampabeteddnts BwotABlmgcrmS tonaabagh/24 naahmctBenshad a mean

rFelativ? %ggmﬂ@%ﬁ&m@d?ﬁgm\ﬁ%ﬂg@g@wdmwﬁt%}@_ét&&@ﬁﬂﬁéd@@_?@gjl@ggazac[tidi?e,
ormulation Immediale reieas wit vitamin ame relative Qr 10avallapl Ity ranglng rom
o 1o ST N ANEIE ook MV EEL A0S B ST PR BeR R BB (e
release widehiahotarniskdehachbomeawaedstateardl ovaseka) | albokity3reveeks gatroum 31 4 Yeettkd, 4%. [00237]

Figure 15 displays expasure, (% as compared to Sg: mean SD) following oral dosing with Formulations
3 e, 2B B IR e BB 2 B M ot e D o
azacitidi ﬁ@rﬁugrdﬂﬂmimﬁ#ﬁr@méd_dwa@dgihw hﬁwéan@qé@suw bk lwsmelmfed@s_imdq egage levels
less thanQLeaalda SEShOW AFACHIING R RUWRIER e mediale LRlFRREMILD HfégEiEk,E) had a

mean exposure ranging from 18% to 37%. At dosage levels less than or equal to 360 mg azacitidine,
Formulatibhdesagrimmycdbaiaeresddinesans thebeneiicial e Hestemme uded sust 38 iRRrETRoMI20% to 31%.

As compaseealRaiiesisronatesiERyBHiRio nPifichReniMRdiaiR:aeiso5 f inBtmm aligkefigk and #6
provided superior exposure compared to SC (about 30% at total dosage amount of 360 mg). [00238]

Compari§¥fi§% B OTRIBs (P HIRFE U050 EGaRISTETHE SrayY AR e Hier RS htes of
azacitidingqiasTeanrae Mgt congingd\wrkug dahd paritor Eostndedinbédefind #6 at a dosage level

of 180 mg (n=6k'Figu 17 displays linear scale profiles of azacitidine plasma concentration (ng/ml)
versus time (hr) for FMB and #6 at a dosage level of 360 mg (n=6). [00240] Figure 18

displays p¥88bf irfdivigabstide yrerondectaddeasistsinideab ity -di i nepifiormulatirsus azacitidine dose
(mg) for EORMHIAHER &#aRd &0y BINCR S GOLERTRR2RANAIS PR HECHE SRR RAYatIoNs for F3 and

F6 are also indicated on the plot. Using those equations, for a selected dose, the expected AUC(0-inf)
(ng*hr/m $39%-Encdvdingcos. Chrcablisy o lor Surevpris e gy iasfecasergslisABpatiants Expected
AUC(0-ini &l paladrddec iyl atioarthandiél studies, patients are screened prior to

enrollment for a particular type of pancreatic cancer prior to administration of the oral



Azacitidine Dose (mg) AUC(0-inf) (ng*hr/m1) Formulation #6Formulation #3 240 263 338 360
296 363 480 328 388 600 361 413

92
formulation. Cellular classifications of pancreatic cancers are known in the art and include,
e.g., duct cell carcinoma; acinar cell carcinoma; papillary mucinous carcinoma,; signet ring
carcinoma; adenosquamous carcinoma; undifferentiated carcinoma; mucinous carcinoma;
giant cell carcinoma; mixed type (ductal-endocrine or acinar-endocrine); small cell
carcinoma; cystadenocarcinoma (serbus and mucinous types); unclassified;
pancreatoblastoma; papillary-cystic neoplasm (Frantz tumor); invasive adenocarcinoma
associated with cystic mucinous neoplasm or intraductal papiliary mucinous neoplasm;
mucinous cystic tumor with dysplasia; intraductal papillary mucinous tumor with dysplasia;
and pseudopapillary solid tumor. In certain clinical studies, patients are screened prior to
enrollment for a particular stage of pancreatic cancer (e.g., the size of the tumor in the
pancreas, whether the cancer has spread, and if so, to what parts of the body) prior to
administration of the oral formulation. In certain clinical studies, pancreatic cancer patients
believed to benefit preferentially from cytidine analog (e.g., 5-azacytidine) administration
may be enrolled. In certain clinical studies, patients having pancreatic cancer are enrolled
without screening for particular pancreatic cancer types. In certain clinical studies, patients -
having any type of pancreatic cancer are candidates for treatment with an oral formulation
provided herein. In certain clinical studies, patients may be currently undergoing additional
treatment for pancreatic cancer, including, e.g., surgery, chemotherapy, or radiation therapy.
{00259] In certain clinical studies, patients who are administered an oral formulation
comprising a cytidine analog (e.g., 5-azacytidine) may also be administered one or more
additional therapeutic agents, examples of which are disclosed herein (e.g., gemcitabine).
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 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.
[60260] 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., S-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



720 393 438 1200 523 538 F6 linear regression equation: y = 0.2706 x + 198.19 F3 linear regression
equation: y = 0.2079 x + 288.07 [00241] Figure 19 displays a comparison of azacitidine percent
relative oral bioavailability (mean SD) versus azacitidine dose (mg), following dosing with Formulation
#3 or #6, for azacitidine oral dosage amounts inclyding 180 mg, 240 mg, 300 mg, 360 mg, 480 mg,
600 mg, 720 mg, 900 mg, 1020 mg, 1080 mg, 1140 mg, and 1200 mg. At doses greater than or equal
to 1020 RR§ivite ahermoraRaredBTAl BRIbvHERISTRpSoP RISl atibsueh Fartiey Pasientomas al8%, and the

mean relggivg. qialibiaanali By Rk E aNRiPM AR ARG SAkIRYA 7 B46viA0242dGigure 20

displays a comparison of azacjtidine percent oral expasure.as.compared tg SC azacitidine dosing

(mean SDYEFEFUSSIEATHEATICT RS & &m G TBRABIARH e HOR HRORRSTREAEGATERITES or #6.
AzacitidiggDret gpshih arpolani shinabedaaib8Anmde2dfytatic 0P RMmMGesidue ¢ Bt HEgréaed mg, 720

mg, 900 m 1020 1080 mg, 1 40 m 200 posures of
Formulat% ¥ e a COMpare (ﬁeto C?\%re sm%rfégr @Eggﬁfméwgﬁéf%;mhylaﬂon was
em poned@sM@fﬁ#ld?k@rMmm Wr&gbnsﬁfstuupﬂae r{tertrc2002 3 Saczamﬁdlmblmfﬂlim&h nical
studies de | r f ly available from
lllumina, §ani}%ﬁé%§d@[}%¥érﬁa\gﬁrﬁglg inium ggé?/& c%lné%}rilreﬂ v?ﬁh |p§@l§!v€s large-scale
mterrogamdﬁ(lﬁd@awellﬂﬂrf?mllﬂ(é S ARMRHEHETIsEample, the Inflnlum HumanMethyIat|0n27

BeadChipgpgfjles MISHNaioRr Qfiiifme 48 e'%C'SC&X@{rM&Y% b 004 B5r0R%Td DNA
Methylation Assay 87 protocol included the fol owmg steps: (1) bisuffite conversion; (2) DNA

amplificatRinstersRiAvHAg the slinea, Susiondensnss: s %+ oR the mRyAdNskshasactrsisis e ReChip; (6)
extensiopaajssiatamheRsasiaiRe a7t (h 120 grogRane diilhe patient’s pancreatic

cancer, the patient’s age and weight, the patient’s prior treatment regimens, and other
variables, as known in the art. In certain clinical studies, potential starting doses may be, e.g.,
about 60 mg, about 120 mg, about 180 mg, about 240 mg, about 300 mg, about 360 mg,
about 420 mg, about 480 mg, about 540 mg, about 600 mg, about 660 mg, about 720 mg,
about 780 mg, about 840 mg, about 900 mg, about 960 mg, about 1020 mg, or greater than .
about 1020 mg of the cytidine analog (e.g., 5-azacytidine) daily for a specified time period,
e.g., 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 l.S-months, about 2 months, or a longer time period. Other
potential starting doses and 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 undesirable toxicity effects. Patients may be treated fora .
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.

L. Example 12
[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., -



[00244] The assay for methylation was used to detect methylation status at individual CpG loci by
typing bisulfite-converted DNA. Methylation protected C from conversion, whereas unmethylated C
was converted to T. A pair of bead-bound probes was used to detect the presence of T or C by
hybridization followed by single-base extension W#' h a labeled nucleotide. Up to twelve samples were
profiled in parallel. Blood and bone marrow samples were collected and DNA methylation was
analyzedisnnseafisiomaaagineles §cqtior) silmmeearninems FiEnebtng adeansiasintomsrishetine DNA
and/or RINA dRe Undaliariavels i HanGs. oRsal SHIMYRI R Shasiiabraiba felaGrsRAsiveen gene

promotor methylation levels and treatment (e.q., azacitidine or conventional care regimens ("CCR")).

MethylatR§ithe cRlesAmh Exr P snglded orEpithsdil diumostethiehipeude:aferemaiezs (p1s), socsl,
CDH1 (RutagdietiniousPitBuRNAIGHENINA béarbay CRISAIP I AT acb pRERIBY Rsy REciREPirates of
patients enrolled in a clinical study, using guantitative real-time methylation.specific PCR (QMSP). The
g T e S el e RS S
(KM) mehigitgtady glanddar iireepitheliel ifopdditaitsCardnofan &z gcitidinecardhGad rheiiogsnucleic acid
sufficient for analysis of these 5 genes . is determined, Mgthylation is detected in a specific percentage
of patenta RN R B e L O SRR o tovels
betweenddreinamarapd zling carcitiemamideehdifferagateseiciorogti @atcianiddyéd-g., azacitidine)

ireatmenyiseiRifRIn DL RRUERLUABHD PSllVmaREhRBatiue s Rl dadanAL these S genes. I

is determined whether the presence of methylation is associated with improvement in OS in the CCR

group (pRsepidng nsariaseh breidb sl8ergsmile Pretide ansdprangsetivaefyrepdsmsaydsifédt is compared
to ghe cytﬁ?@qgggwisgggﬂwwmdmwﬁmmw mgsﬂm;gh%w@@flﬁé%, aﬂ&i/(tzs_Roll\_lA ;ﬂethylation
and treatment., improvement is assessed with cytidine analog (e.g., azacitidine) treatment
in patien@c\mlﬁ?é Msai’eéh‘gf’d?‘%@e g@gﬂ@sg&w %@ﬁ?ﬁ‘fﬁ?%‘fi%ﬂ &%ermined.
The frequeneyyekaraihganng afapaiiat KigshesainwMeansan) inadiothatilas wilugnce of methylation
level on and treatment effect. For ex le, for particular genes, lower levels of methylation may be
mosociat U TR i e 5 e S R e Dbt
comparegssvitiybe alasincelblymphioptatidiffusdlirepe8 akhbythphaion Bkt hy@Shomg, bedassessed in

each IPSS,aXI0gRORILRUPRIANT Iant e AR, Al aPaNEeT axamole. e llusnss of

methylation on OS may be strong the "poor” risk group, where risk of death Is greatest. 1002481

Such daf§ am@'dmenidy mesrticulanstaze of colarqsialcapswits Johe seoctE the mepr/iatbe may derive
greater heeiibfrRiauire AMRREMHD RRsEMAs|PHGR], gﬂm@&t{@%ﬁpﬁaﬁg%ﬁm@wefwcijpﬁcﬁ@@log (e.9.,

azacitidine). Molecular hiomarkers may be important in MDS, e.g., as.indicators of disease prognosis
and preo‘?éfo%‘ﬁf%‘%’bBEQ@ 5% RSBmO R SFFHIR CARIFRL SPHBY A8 IPERRICASIIRALAI: conducted
to assessgdhievad biipaiefin predtiattialipiomapnigig agab g YHN 6 -anmiriisechdasiDsaaaoytidine, to treat
patients having lung,cancer, e.q., non-small:cell lu ncer (NSCLC). Such studies include, e.g.,
o s B SIS G el e S e SR T 8 S patiens
having N®GoQ) s¢recemgiforhaital: ety eptatiomseaatypestdy dotpaclnital NSBisCpatitinggpes, e.g.,

A549, H1976, HE22, Hi2% AR ANGAIPI% priekdnatenaliplaniing Bral farmulalian. In certain

clinical studieségs)atlents with cell types known or believed to benefit preferentially from cytidine analog

(e.g., 5-FAVARINETA—NIInFeIatA RS BadifPonatients By dn iy tndrssoipgrddiianaling NSCLC
are enrofRAwEROR BRI IfRBEHGHRLNSCLE. pﬁﬂgye@cke:ﬁsfﬁ%iaﬁimedcﬁuﬂw@&&aﬁkﬂms having

any type of NSCLC cells are candidates for treatment with an gral formulation provided herein.

1002501 0% ainlB fsaintinied] SHHEnma SR RO eI THAL SRS diAMNSE [REHBHSE may be
enrolled cofpfikingadi epfidinetinkl oais dh St e flidgiepibayessctallem(dispatie ok witheither locally or

regionall van %glun ancer; or)(é% tients with distant metastases.at the time of diagnosis. In
cotain B AT BT B N ST (S HHRNS CLC.

incl_udinghexgppetjme}q‘f@hmpﬂbﬂeadwmsmdih:tiﬂw shmeaqnyd @ﬁﬁﬁt_hii_dn afeﬁuaicwﬁlﬂhiwwudjes_, _
patients whaar Se?é_’dly&k?(lj%‘?&e%"té?ﬁ'J?J@I‘:J!as‘@%W%mgt&%ﬁ@%omﬁ%ﬁ%ﬂ?' zacytidine)

may also be administered one or more additional therapeutic agents, examples of which are disclosed

herein. Tofel{aanidabonrorapating agridisy anjase AbprRRRIqameRand desingsshation as the
cytidine gnadaGdaardbml BRapeadupisieretetertinktpBiQ paki ANl dVpadEainisifaliaBhius RAY¥Aation with
an oral formulation comprising the cytidine analog. The appropriate amount and dosing 89 schedule -
for an ad&i%%ﬂ‘thérapeutic agent is determined for a particular patient using methods known in the
art.




[00252] An association between gene methylation and recurrence of NSCLC tumors is known in the
art. See, e.g., M.V. Brock et al., N Engl. J. Med., 2008, 358(11):1118-28. Accordingly, in certain clinical
studies provided herein, patients are screened prior to enroliment 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 level@036EIN AARSSPRIatian e eehesns Bivdation a0 sy larentsl eanseiskaewnindhgial for

transcriptighalesileCiRONe! 1iBQI- aUPPTRSSRI JSOEE M33Y1he- poiMiRistsred Ay ylideanalog (e.q., 5-
azacytidine) known or believed to prevent or reverse hypermethylation (e.g., by reducing the activity of

one or mrRIBRIHIETRRYAIREEFECE- SATFRIR 8¢ ASSHRACRTIBNS PERIFAETARY A BOBEXEadministered
one or m@igmddiiohalflhanpeutiRMgantshaivh bvbklienachih deduce rivgEaEtesilRang, such as,
e.g., compounds that inihibit pistone .deacetylase enzymes (HDACSs), which regulate the acetylation
o condO AT R T IRS O e B e RS g 5.
Herman &efaid. diaidal siudigmgiatiemesit2 03, 1826 L00DNA by oioe SeS Gp@ ayhmd Nature Rev.
Gen., 20 A1.0- itapl inhibj - nistration in the clinical studies disclosed
herein are ﬂr?%@vé?fﬁ?ﬁ?ﬁ%ﬁ%‘%ﬁ%@é&%ﬁﬁ%@?&%ﬁ%g& @éﬁ%égﬁ%] %?r?r%%éﬁ%%%rggioé] The amount

of cytidingengsaery (e gdrsinistesdidiewidimelsaales) fogm dtazamsidioa iistercer deliexgdie clinical studies
dependspf gbnQf} 13GCHIEIY] Eg{é%?g!Qt%ﬁ?@%@?b%f%aﬁg%ﬁlwaﬂvﬂgiﬂﬁoﬁétﬁf fléRe 19K gtage and
|

progression of the patient's , the patient’s age and Weaht, e patient's prior treatment
regimendDethyl Garnaierass saranes. iftedienpaticRis Ay BiRibareragReiRiBeteh B8 Sfarting doses
mbay be, gére a&gub@& fherapbaid #atmmp%ut BéRved i@%&@é&@ﬂet@ﬁfn@%,%lﬁ@?ﬁt 360 mg,
about 420 mg, about 480 mg, about 540 mg, about 600 mg, t 660 mg, about 720 mg, about 780
. abod TR P CH B0 SELe AR 2 S TER g b Bt A6 050 mo of
the cytidhmtgmilmgaée:lgle@agmmﬁdiﬁhl)stﬂmiéytéeﬂdasphaﬁﬁmahsempdem.genalwptej;swaek, about 1.5
weeks, abouit 7 Weake, apoLl ONVBElRy AR, 3 WSk Y6£S,2BOK f, mogth, about 1.5
e m ¢St btenfial sta

months, AhoGte” mon S, Or a longer time’péerio herp rting dgses and tihie periods are
disclosed e Bayliay¥lesrmByvb&eepeiediatldedireluitable A peikitbrs fomemr more months, as
disclosed fe{a- Al e CAHRRHRRR i SI6RE HRH IR NAYARIH GASRY dasingiease the
beneficial effect, provided such an increase will not cause 90 undesirable toxicity effects. Patients
may be tRSERE ¢Sk SHERATRIATHABSAYY - cycles, as disclosed herein. Complete or partial response

malloy reC}qU@mspitim &Eﬂ&lﬁlo [Ooz@mgglakaé-aﬁaﬂ?gwg m@aaed i&ﬁ%yiwmé aﬁalq?]ﬁr@éabtlmlp?tient Ccl)ntinues
to benefit. J.Example 1 541 Clinica). studies are conducted tq assess the ability of an ora
formulat BTG AGCAE, U LR 68 AFPALCE: £ R PPATEFHEARUARY O ovariar
cancer (ipstisdinmebidinghmabilitiafohstopasraycrael hegreyth of trnueicacisdlopatisints having an
ovarian cc%rdgeerr)t @ag{%ljllpg gvaggy \ggnﬁtertgénclgedrﬁ, bull;1 a}rgien tgzrlrt]ilteed t%hg)v?nrci{a&lheégithelial cancer,
ovarian germ ce tgmors, AT ovanartiow mgﬁgnanf Bo?en A hmore T certan chnical studies,
patients aaeiaﬁzim_eﬁeldimmﬁg tppgvg_énhecsﬂgilpa}ii@aéswgs@vaﬁrdrst@amgdm@mmydm;mmstration of
the oral TassuGHia, e AInIARka 1 e PANER'SA Wi .bOR SO TaREREEHpown O believed
[

to benefit preferentially from Cétl ine analo% (8.9., 5- azacyfidine) administration may Be enrolled. In

certain cRARMIR MEsaRatid$ HanaRgubvAH nec ahew: &R raayahew ftthme: abasb; F particular

ovarian GHIGerLIIAg; ABHREANTRENGLEL8s RALANHOAENHBRY IVREHRE VS RRGaRse! are
candidates for téiﬁtmen with ap, oral formulation provided herejn.cgfcertain clinical studies, patients

may be ARPERHIFATRR RIS EdiRm A0 G dre Aratreslidmsn SN AsRRsaTIRS W PETiRdery,

chemotheiapsbart fadiatio ativear 5ywdaR 2056112 easthin ainicalsstedies apadiehisesity dreadministered
an oral farmulation comprising,a cytidine anal .0.,. 3-azacytidine) may also be.agministered one or
e Gk AN RO OIS SRR e T BN S IRERE Aing pead TIE o T
additiona’qmmbemmﬁ@mammﬁmmlmﬁhfsaiun_@ftﬁat.@ml_aiatmmxtpé cyt_idine
analog, qhyBiay e SGsANHALS R Gl mﬁ%é%grb&ééﬁm&@ay Phia&Ppingtion with an oral

formulation comprising a cyddine analog. The appropriate amount and dosing schedule for an

additionangierssowiltipoi sents Sedasrarsdendsity §&eeicu Brinnie maydip drealeth BI 2 BHAYE the art.
100256 1 B&ssIiabiRs, as MRAGERG et YRR Ml Ay SEHISSRAS KARIYE dadhRmT. See, e.g.,
G. Gifford et at, Clin. Canger Res., 2004, 10:4420-26. Accor%iggl . In certain clinical studies provided
herein, pgﬁ@mg%ésfe'éfrsa'ﬁﬁ%trweh?m%w%ﬁ/mefn ra%ﬂaﬁtrﬁ@feﬁ@ﬁmﬂ SPEIIA or RNA
methylation levels, which indicate a potential response to treatment with an oral formulation comprising
a cytidine analog (e.g., 5-a7acytidine). 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 91 genes may be administered a cytidine analog (e.g., 5-a7acytidine) known or
believed to prevent or reverse hypermethylation (e.g., by reducing the activity of one or more DNA
methyltransferase enzymes). In such studies, patients may also be co-administered one or more

additional therapeutic agents known or believed to reduce epigenetic silencing, such as, e.g.,
comnniinAde that inthihit hictone deacefviace an7zvmece (HDAC<Y which reaiilate the acetviationon and



92 formulation. Cellular classifications of pancreatic cancers are known in the art and include, e.g.,
duct cell carcinoma; acinar cell carcinoma; papillary mucinous carcinoma; signet ring carcinoma;
adenosquamous carcinoma; undifferentiated carcinoma; mucinous carcinoma; giant cell carcinoma;
mixed type (ductal-endocrine or acinar-endocrine). small cell carcinoma; cystadenocarcinoma (serous
and mucinous types); unclassified; pancreatoblastoma; papillary-cystic neoplasm (Frantz tumor);
invasive adenocarcinoma associated with cystic mucinous neoplasm or intraductal papillary mucinous
neoplas n[t';(i@l%]i nO%&ﬁﬁ%&%&H&i‘é@idﬂm dysBlasiacioiBHRbRARIIBRWIRHEAMS BaBeainithsysplasia;
and pseudopapillary solid tumor. In certain clinical studies, patients are screened prior to enrollment
for a parﬁ(‘i'ﬂI5*%?8&'@;WEFE%’G%%W@%H‘{W@%ﬁ%Fﬁ%’i‘iﬂﬂﬁﬁﬂ“ﬂ’fksﬁaﬁl&ég@%hether the
cancer hagdspyensitdnd ush sieshatnbisintieanadyhppssto administration of the oral formulation.
In certain clinical studies, pancreatic cancer patients believed to benefit preferentially from cytidine
analog (e.g., 5-azacytidine) administration may be enrolled. In certain clinical studies, patients having
pancreatic cancer are enrolled without screening for particular pancreatic cancer types. In certain
clinical studies, patients having any type of pancreatic cancer are candidates for treatment with an oral
formulation provided herein. In certain clinical studies, patients may be currently undergoing additional
treatment for pancreatic cancer, including, e.g., surgery, chemotherapy, or radiation therapy. [00259]
In certain clinical studies, patients who are administered an oral formulation comprising a cytidine
analog (e.g., 5-azacytidine) may also be administered one or more additional therapeutic agents,
examples of which are disclosed herein (e.g., gemcitabine). The additional therapeutic agent(s) may
be administered in the same oral formulation as the cytidine analog, or may be co-administered (e.qg.,
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. [00260] In certain clinical studies provided herein,
patients are screened prior to enroliment 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-nacytidine). 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 93 activity of one or more DNA
methyltransferase enzymes). In such studies, patients may also be co-administered one or more
additional therapeutic agents known or believed to reduce epigenetic silencing, such as, e.g.,
compounds that inihibit histone deacetylase enzymes (HDACSs), which regulate the acetylation and
deacetylation of histone residues that increase or decrease gene expression. See, e.g., J.G. Herman
& S.B. Baylin, N. EngL I-Med., 2003, 349:2042-54; P.A. Jones & S.B. Baylin, Nature Rev. Gen., 2002,
3:415-28. Suitable HDAC inhibitors for co-administration in the clinical studies disclosed herein are
known in the art and/or described herein (e.g., entinostat or vorinostat). [00261] The amount of cytidine
analog (e.g., 5-azacytidine) in the oral formulations administered during the clinical studies depends,
e.g., on the individual characteristics of he patient, including, inter alia, the type, stage, and
progression of the patient's pancreatic cancer, the patient's age and weight, the patient's prior
treatment regimens, and other variables, as known in the art. In certain clinical studies, potential
starting doses may be, e.g., about 60 mg, about 120 mg, about 180 mg, about 240 mg, about 300 mg,
about 360 mg, about 420 mg, about 480 mg, about 540 mg, about 600 mg, about 660 mg, about 720
mg, about 780 mg, about 840 mg, about 900 mg, about 960 mg, about 1020 mg, or greater than about
1020 mg of the cytidine analog (e.g., 5-azacytidine) daily for a specified time period, e.g., 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. 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 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. L.Example 12 [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., 94 adenocarcinoma; mucinous (colloid)
adenocarcinoma; signet ring adenocarcinoma; scirrhous tumors; and neuroendocrine tumors. The

World Health Organization classification of tumors of the colon and rectum include (1) Epithelial
Tiimore which inchhide Adennoma (e a tiitbhiilar villarie tribiilovillaoiie and carrated): Intraenithelial



[00265] The amount of cytidine analog (e.g., 5-a7acytidine) in the oral formulations administered
during the clinical studies depends, e.g., on the individual characteristics of the patient, including, inter
alia, the type, stage, and progression of the patient's colorectal cancer, the patient's age and weight,
the patient's prior treatment regimens, and other W\riables, as known in the art. In certain clinical
studies, potential starting doses may be, e.g., about 60 mg, about 120 mg, about 180 mg, about 240
mg, aboWBAF ACEIMEIBBSng, about 420 mg, about 480 mg, about 540 mg, about 600 mg, about
660 mg, about 720 mg, about 780 mg, about 840 mg, about 900 mg, about 960 mg, about 1020 mg, or
greater than abRut 10%0 E]agngg Jge[-i.g tiéjoigle dasri]taé%q‘ 0 5-azac ti%’ne 9%” .for a specified time
period, e.g., about 1 wel , about 1. .

a nug.xo a smgg
weeks, about 2'weeks, abou weeks, about 3 weeks, about
3.5 weekbsmboutichlinaritsthiecmanst wichtzes widtine inoeih shocariprsitotimizgsesite. Other potential
starting dogesiand Wbeneiny A doriaserlisinil AlelmsataltarpRsLebayCles. the dosage may
be increased to increase the beneficial effect, provided such an increase wil Hot cause undesirable
toxicity effects. Patients may be treated for a minimum number of cycles, as disclosed herein.
Complete or pattial reshensmposlyisagdiciam ditiohishtteatimniedygiesidaaithgisitiay. be continued as
long as the patient continues to benefit. 96 [002661 The present disclosure has been described in

connection with certain embodiments and examples; however, unless otherwise indicated, the claimed
invention shoul® not b@ﬁﬁ&ﬁ%?ﬂﬁﬁ‘ﬁ?@d’f&’%ﬁ&ﬂsﬁ@lﬁhé%%@ﬁ?ﬁﬁ@n@@aé‘?ﬁj examples. 97 WHAT IS
CLAIMED IS: 1. A pharmaceutical composition for oral administration comprising a therapeutically

effective amoug}t of 5’%9%3%‘#9?1&%8&&%&‘? &ogig%bzig eases the 5- azacytidine substantially in
a .

the stomach following ora inistration to a Subject. he composition of claim I, which is an
immediate release composition. 3. The composition of claim 1, which is non-enteric-coated. 4.
The compositiof of clgihe demiiehiih attatlies 1, wiicH heagapypnsition of claim 1, which is a capsule.

6. The composition of claim 1, which further comprises an excipient selected from mannitol,
microcrystalline cellulose, crospovidone, and magnesium stearate. 7. The composition of claim 1,
which further Cémprisggeacﬁg}pﬁéiéiﬁ@rpggﬂqgndew ich further comprises an excipient selected

from mannitol, microcrystalline cellulose, crospovidone, and magnesium stearate.
7. The composition of claim 1, which further comprises a permeation enhancer.

8. The composition of claim 7, wherein the permeation enhancer is d-alpha-

tocopheryl polyethylene glycol 1000 succinate.

9. The composition of claim 8, wherein the d-alpha-tocopheryl polyethylene
glycol 1000 succinate is present in the formulation at about 2% by weight relative to the total

weight of the formulation.

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.



8. The composition of claim 7, wherein the permeation enhancer is d-alpha- tocopheryl polyethylene
glycol 1000 succinate. 9. The composition of claim 8, wherein the d-alpha-tocopheryl polyethylene
glycol 1000 succinate is present in the formulation at about 2% by weight relative to the total weight of
the formulation. 10. The composition of claimyl, 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 &fhim LREISRMERETHHER e6RRIAsLevdhsTsiim Aot abeggacsistine isps lepge composition
of claim ibyvnataiipthe amount of 5-azacytidine is at least about 40 mg. 14. The composition of
claim 1, wherein the amount of 5-azacytidine is at least about 400 mg. 15. The composition of
claim I, wherein the amount of 5-azacytidine is at least about 1000 mg. 16. The composition of
claim 1, which déhievédarcapesitivaci¢laaunwhestinths ameunt afifoazargtdinelis/shlessilowing oral
administegiiandgoangubject. 17. The composition of claim 1, which achieves an
area-under-the-curve value of at least about 400 ng-hr/inL following oral administration to a subject.
18. The composition of claim 1, which.achieves a maximum plasma concentration of at least about
100 ng/mL follolWing ofakadminisitiatiod ¢teanslibjdetein the amount of S-azacytidine is at least

about 1000 mg.

16.  The composition of claim 1, which achieves an area-under-the-curve value of

at least about 200 ng-hr/ml. following oral administration to a subject.

17.  The composition of claim 1, which achieves an area-under-the-curve value of

at least about 400 ng-hr/mlL following oral administration to a subject.

18.  The composition of claim 1, which achieves a maximum plasma concentration

of at least about 100 ng/mL following oral administration to a subject.

19.  The composition of claim 1, which achieves a maximum plasma concentration

of at least about 200 ng/mL following oral administration to a subject.

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 stornach and achieves an area-under-the-curve value of at least about 200

ng-hr/ml. following oral administration.



19. The composition of claim 1, which achieves a maximum plasma concentration of at least about
200 ng/mL following oral administration to a subject. 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 compositjgn of claim 1, which achieves a time tb maximum
plasma concentration of less than about 90 minutes following ¢ral administratjon to a subject. 22.
The compositio%%f clARDEARCH SR RTRO SRR A R LTS IS REOM SOBRTEREAtion of less than
about 60therapéatdallipeffegrivtadraduniisifationtidins Rjdch releases tife Shakmadinéical composition for
oral adminjstration comprising a.therapeutically effective amount of 5-azacytidine, which, releases the
5 azacy (AL IR A AT e P AP et T S e 1 2L AR 21 o
about 20fgAg/minftlioingiogladinadstiaismation. 99 24. A pharmaceutical composition for oral
administration comprising a therapeutically effective amount of 5-azacytidine, which releases the
5-azacytidine sybstantially in the stomach and achieves an area-under-the-curve value of at least
about 400 ng-hfnL foft EHtisahnoreRCsiBan for omdadnppisitation GarRristiE Bosition for oral
administtatapaniydlysiffgot taampaittifa raifedt e aniunictiSca e ytidiagtidineh releases the
5-azacytidine substantjally in the sto h and achieves a,maximum plasma concentration of at least
ot 00 TR B ST B A g o gh, BV TG RERES cliERl S0 o
administidforgtofaisinga ¢ repeimistadyoatfective amount of 5-azacytidine, which releases the
5-azacytidine substantially in the stomach and achieves a maximum plasma concentration of at least
about 200 ng,/mL following oral administration, 27. harmaceutical composition for oral
administration compridhRy A HRSEHSAL RPN ¥ %ﬁ?ﬁ%ﬁﬂ@ﬂ@?%%h releases the
5-azacytidinepsubicilinttdibstivdamsiomacs aadyadiney ehiahtriedemhxfrazavyidaraa concentration of
less than about 180 minutes following oral administration. 28. A pharmaceutical composition for
oral admfﬁ%?raaqtllgﬂ%ﬁnm}ﬁ?f&nnglagﬂﬁgra%ceﬁ??&easll?/%ﬁg%% ;g%s(r)rban ksl é?'zgrzaz{fc?y fﬁ?r?%ef,%wti%ﬁoﬁéleases the
5-azacytitifesnilsfalitalipg oiedwmstchtiand 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 g single unit dosage form. . 30. The composition, of claim 29, which is

non-enteric-coatéd.  * PRERAREUSTRLTRRITGPEI SR PSS S AIBH TLom pgprising 2

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 180 minutes following oral administration.

28. 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 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.tablct.

32. The composition of claim 29, which is a capsule.



32. The composition of claim 29, which is a capsule. 100 33. A method for treating a subject
having a disease associated with abnormal cell proliferation, comprising orally administering to the
subject a pharmaceutical composition comprising a therapeutically effective amount of 5-azacytidine,
wherein the composition releases the 5-azacytidi 8 substantially in the stomach following oral
administration to the subject. 34. The method of ¢claim 33, wherein the disease is myelodysplastic

syndrome. 5. Thé MERRLIRR Eralinea sihisrthaving adissss resoaitedhoaiacsnalistkemia.

36. The meolitechidc|abmadhing wedin dimiaiseatie i ftiensehiwdt-c phdtngeeanea compositiohhe method of
claim 33, whergin the,disease ig,ovarian cancer. 38. The,method of claim 33, wherein the disease

0

s pancre SRR erRsHOY SHARUVE BT SRS BRERLS BRI cancer.

40. The nebtised tht Jairac38dinbevbitatiimliyathte ftwtharhdohhprisgcd-atmimsstaiomteatibe subject in
need therggfe additional therapeutic agent. 41. The method of claim 33, wherein the
compositslor? IS an immediate release composition. 42. The method of claim 33, wherein the
composition further comprises a permeation enhancer. 43. The method of claim 42, wherein the

permeation entgncer Ehe miphadegeiiarpipaliettin aradpharl il d0Rsdoshaite syndibel he method of
claim 43, wherein the d-alpha-tocopheryl polyethylene glycol 1000 succinate is present in the

formulation at about 2% by weight relative to the total weight of the formulation.
5 The method of claim 33, wherein the disease is acute myelogenous leukemia.

36.  The method of claim 33, wherein the disease is non-small-cell lung cancer.
37. The method of claim 33, wherein the disease is ovarian cancer.

38. The method of claim 33, wherein the disease is pancreatic cancer.

39. The method of claim 33, wherein the disease is colorectal cancer.

40.  The method of claim 33, wherein the method further comprises co-

administering to the subject in need thereof an additional therapeutic agent.

41.  The method of claim 33, wherein the composition is an immediate release

composition.

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—tbcophery} polyethylene glycol
1000 succinate is present in the formulation at about 2% by weight relative to the total weight

of the formulation,



101 45. The method of claim 33, wherein the 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 claimlg)fs, wherein the composition is a tablet. 49. The
method of claim 33, wherein the composition is a capsule. 50, The method of claim 33, wherein

the compositiorffurthef Romphed stflaiRcdicrhesia s tnd AR HRESE B SRine cellulose,

crospoviggmeniaeelipagiaidinedstesiaie. inhibitdr. witle theaiedinf @aley 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*8t leadtgsoethadobolatn 33, Wiprgindhe eommegtienirnInalensi desaesdamn
area-under-the-curve value of at least about 200 ng-hr/mL following oral administration to the subject.

55. The method49_f cIaLF@1 33, %htéfg %fhle\t/ﬁsv%ﬁ areat-l_}mder-the-curve value, of. at I(%gs about 400

€, Ieino aim 1C1 e CO hon 1S npon-gnteric-co . . .
ng-hr/mL following oral administration 1o thé su Jecr:’t. . 1The meﬂmcf:o%ecﬁalm , which achieves

a maximum plasma concentration of at least about 100 ng/mL following oral administration to the
subject. 102 48,  The method of claim 33, wherein the composition 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 2 maximum plasma concentration of

at least about 100 ng/mL following oral administration to the subject,



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, Whi{:f:]z achieves a time to maximum plasma concentration
of less than about 90 minutes following oral admiifstration to the subject. 60. A pharmaceutical

composition cofprisinghe meshag efivhitly Bifedtick hioves DNBrdRNE) MpsBa wPRaGITahencdmposition is
for treating;g,cligeaser0b disHees jajed duithakpaiabagl argligration, 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 am#int off§e ardoytidinaabraliwhiChnchiabout 4@ mapaimbouplaedtad mg 62. The
pharmaceuyii ifi ' nerel ition is. ieve an
e B R O R 0 et
administration. 63. The pharmaceutical composition of claim 60, wherein the composition is
prepared to acliigve aTheweihod pfataia spNwhviiakaiofsal (krstahaning pabme or 200 ng/mL

following oral administatio 64, (21% harmageutical cqmposition of claim 60, wherein the
compos FOHH FHEBRRSE e ebas R AR GRS lah AR a5l am abour 60
minutes or 90 minutes after being administered. 65. The pharmaceutical composition of any one

of claims 60 to §¢, Whargiaihgcamapaiiarbistiepskgsiihihe derapalralyerrdise Jalsate
compositign. 103 . 66, The pharmaceutjcal,composition of any one of claims 60 to 64, wherein the

composifibr REFTEISHRS TSR AEIATRIHRA LSRR AiISFRR h URFIB AP SSHEASHR. agent.
67. The pbasmadecligrblifinpositivhcafinmhe @dmpbstioms ptepared fovlesbidikiaishatiageaad disorder is
myelodysplastic syndrome. or acute myelqgenous le a. 68. The pharmaceytical composition
o any oS S SR e A FR s b i ey T 9 65 The
pharmacsiatie@hcomposition 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,
Crosgovi done gﬁd m a’&?ﬁmg@g}xg& _compos?’t?on of claim 60, w&merem the ax%ount 0? 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 following oral administration.

63. The pharmaceutical composition of claim 60, wherein the composition is
prepared to achieie a maximum piaéma concentration jof at least about 100 ng/mL or 200

ng/mL following oral administration.

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.



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 mé/elodysplastic syndrome or acute myelogenous
leukemia. 73. The use of claim 71 or 72, whéf2in the amount of 5-azacytidine is about 40 mg,

about 400 mg, éé-aboaﬁlsemé)erm@c.e}xﬁcawomp@ai@@nafm one effatiams$ 9 101647 rhansirde the
COMPOSItigR i3 Rl TR YRt iRiRASE ation 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 compeosition 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.



