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pharmaceutical formulations comprising cytidine analogs, or their salts, solvates, hydrates, precursors,
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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,
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medical literature. Examples include cancer of the blood, bone, lung (e.g., non-small-cell lung cancer
and small-cell lung cancer), colon, breast, prostate, ovary, brain, and intestine. The incidence of
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. 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 metheds for using the
formulations to treat diseases and disorders including cancer, disorders related to abnormal

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

. 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 Cam:-er 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 ahd 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.
[0804]  Myelodysplastic syndromes (MDS) refers to a diverse group of hematopoietic
stem cell disorders. MDS affects approximately 40,000-50,600 people in the U.S. and
75,000-85,000 subjects in Europe. MDS may be characterized by a celiular marrow with
impaired morphology and maturation (dysmyelopoiesis}, peripheral blood cytopenias, and a

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, J. aim nag 8:1424 (1990).
100051MDS 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. Thesgrghangessssult in cytopenias in one or more of the three linecgyes2ddateats afflicted with
MDS may develop complications related to anem#a, neutropenia (infections), and/or thrombocytopenia
(bleeding),fiewp et LOYTHR BRPut ¥RMSf PRtiams vath $9DSImey deyglaimcOideukemia. In the
early stages of MDS, the main cause of cytopenias is increased programmed cell death (apoptosis).
As the d 'é%%%%?gﬂpesses and converts into leukemia, a proliferation of leukemic cells overwhelms

~ the healmp@prromnmdimmgmkdﬁmmmmamwm glmagcmcﬂanbdisease and
others behayinaogressiveluiinasersho elcahspusehaseany IRIBID anaile form of

leukemid THe majority of‘people with higher ris } : E/.experle ce boné marrow failure. Up
to 50% ahMImeEpkazoeytinsssionb Forse AhsneasiorssltdnsirtapaniRsdeoTe ppraewing hsehsre progressing

to AML. {RQQRIErimarRAkRcEa M YINB may e dribipcbptRisishi v AL R mdgHents' prior history:

previous treatments with chemotherapy, radiotherapy or professional exposure to toxic su&stances are
factors d&mwéeésﬁm,m@&mwmﬁwm%m@: EIRBLRRRANS D ARHHTE nce
betweendheatismguatiosIisS hesgdaveloybeakdbileimial katiobpbsstairglefMlEnasaménaberrations are
typical for primary MDS, while multiple changes are.more frequently seen in secondary disorders.
Some drﬁagggerﬁ’gy %%nisaﬁéséf |8rﬁaarsgegt%rg%rc ascﬁy?glgg(e&éga%%rpfofﬁ 'ngstc%f)%fg%r%%eerases inhibitors for

11023 aptbetse2. dlegenetinthingemin, mermiéﬁrgﬁanp&wsmimglmwhﬁmﬂmhe loss of
genetic maigrial, NEYAIRG PEARANIS SURIOEBHRD R REbARES. s AR (il tRAdIeRaigERup Of

hematologists, the French-American-British (FAB) Cooperative Group, classified MDS into five

subgroupsd ﬁi?éﬁhﬁ%&}ﬁﬁgtﬁ%ﬁﬁ?%‘fﬁ]-‘é&@@ FXFStoThar Gkainph cawse thet comyeRidRR 3N ARSI 954 (17th
ed. 1999%sBesetikelMia. CTRE mAjuRiN6€ Hrobledith Biikor ARDMIIEIRR) AL BesaitncEbdited. Clin.

North Am. 76(3)..399- 617 (1992). derlying trilineage dysplastic change int ne marrow cells
of the peBFR A0 P SOER R R R A A s T R R, O i,

certain MixSdotgsbiffoatiprogyessimgdp dddlparticular methods of treating and managing MDS. See, e.g.,
U.S. Pat 7, ' AndMiGR-H6 HAGRR ARG A L IRRE e pgSherein in its
ooy 7 PihiAChasuah M DS R0 B ipatRiRieR

entirety. ' WO 9/139888PCT/US20091002999 3 [0008]Nucleoside analogs have been used
clinically Fistafs BresiPHE teamerss wittotRameothapniadiotierary SE Rt oM BROSHE Massified as

anti-metaglitashsbiteesaayiantes thlimalinguelendsde MDHOGHMDE)fmeashively MiSphorylated to
nucleosige 5'-mono-phosphates, di-phasphates, and tri-nphosphates. -AZ idine (National
Service g’e&% “&gg?éiﬁaﬁoﬁ e%ggél{gggﬁag Iﬁ‘g&%{%‘/’sﬁﬁf’n %F@B{%%Qg)l%%%gﬁ%gvn as azacitidine,
AZA, or &aayotypsssiDghhdfiomasaye abarmtionssre piirgl Soreprisneny AR, whiikatadtialethe drug
product \IRAZAM): AAZALYITNG SéhnH sk, nales: N We-sPeRifsalyyhaviigiea palog.

5-Azacytidin€’is an antagonlst ofits related natural nucleoside, cytidine, 5-Aza§étldine nd
5-aza-2'-BERRLy SYHR AR WA A3 AEd COBRIEOTRFIAS BB RS 0% Ay gt edarso Hitagonists of
deoxycytidingicAlsingeiurhdiffeigmeatkelivedMbasesaytidiial phathe fosndftpeieiie iateetiabtural
nucleoside Ec}lhe g;é;g%ric? of a nitroI%gzsn atéo%ssition 5 of the cytosine ring in place of a carbon.

1),

5-Azacyt}8(|:ne i etinec 1élguiffgwngmt'lgeﬂmdlecular formula C81-112N405, a molecular weight of
244.21 gteAs]per dolntematigrakglion of kamanlpgists, 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

MDS, certain MDS classification systems, and particular methods of treating and managing

MDS. See, e.g., U.S. Patent No. 7,189,740 (issued March 13, 2007), which is incorporated by

reference herein in its entirety.



5-Azacytidine. [0010)Other members of the class of cytidine analogs include, for example: 1-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',2tdifluorocytidine
(Gemcitabing); Beenasgissieoxy-2',2'-difluorocytidine; 5-aza-2'-deoxy-2'- fRE¥AISticHH62999
143-D-ribofuranosy1-2(1H)-pyrimidinone (Zebulafine); 2',3'-dideoxy-5-fluoro3'-thiacytidine (Emtriva);
2'-CYC'0Ty(§%§Te (AQGHRRYE defldps MakiBelv A wikidall g Fas i Heskarer el ardEaiend\C);
6-azacytidine (6-aza-CR); 5,6-dihydro-5-azacytidine dH-aza—CF% . ter ¢
N4-pen%ﬁ@&%?@ﬁ@%&%§fﬂ3%§%ﬁﬁjﬁ%¥%ﬁ A H—%%t%ecry‘%%aeﬁﬁfng? and elaidic
acid cytgsabiiRledyid- 20004108 RETddsiSAYNbeSRAatdd aDdUdkfsidétS' immmpolatipheinto replicating
DNA, Sgﬁ c%/tiqgine 05135&%-219'%'3 q%?é(gcytidine forms a covalent complex with DNA methyltransferases.
DNA m 'a} SRS 28E B res%onsmle for de novo DNA methylation and for reproducing established
methylafti9PhatterfhistrncitiditedNationat Sandecsteetptidesisgaent itlI28 oo CHA RegistRy Itransferases
by 5'az%é(ﬂn@@%%éﬁéﬁﬁé&jﬁﬂmy&@%iﬁaﬂﬁjﬁm&Wmmslh?l@ilﬁlﬁomﬁﬁ%ylt@,ﬁ,@ting normal

functions to morphologically dysPIastic, immature hema%c‘}ﬁgietic cells gnd cance%icells b
re-expraSiStiR-8 0 Rres: M AITERTH MErkeaTetths BB otusb N Tafe o nt A PSAIEART The cytotoxic

effects ghikiesedeising, analogsesifitati fhecsinaiheahnimidly-didingieells amehtaiingiszutder cells, that

are no longer responsive to normal ¢ell groywth conirol mechani . 5-a tidi i
5-aza—2"-%gtf>% ?18‘,’% sag’#ég 561a ésgi'r%‘g%af?ﬁﬁfn? ei%%%%@é?@é@%%t%%d@ﬁéﬁay result from
multiple andetiztismsrinchidgef druiyeptidine) e aRNAdegdpittaifdeprieatiding corpomationl into RNA
and DN/, and actvation,of QNG Samege Ratavs-l0kelaheaay idine.aad R wegrsdpexycytidine

have been tested In clinical trial§ and showed significant anti-tumor activity, such as, for example, in
the treatpfarmitpasyaeRrtisastiefhedransine mind B PLcs & R moAZASTRARFIBINIE), chronic
yclogsha BVl OO RO ety salpeut Sy

. See, e.g., Aparicio et at, Curt-. Opin. Invest. Drugs 627 . 5-Azacytidine has
undergoﬂ’é’%@%@b‘bﬁiﬁ%‘ﬁ’?ﬁaﬁwﬂﬁé treatment of MDS and has been approved for treating all FAB
subtypes of MDS. See, e.g., Komblith et at, J. Clin. Qggot 20(10): 2441-2452 (2002); Silverman et at,
J. Clin. Oncol. 20(10): 2429-2440 (2002). 5- Azacytgi@ may alter the natural course of "%WS by
diminishing the transformation to AML through its &ytotoxic activity and its inhibition of DNA
methyltransferase. In a Phase Il study, 5-azacytidi X inistered subcutaneously significantly
prolonged survival and time to AML trangfgrmation or|death in subjects with higher-risk MDS. See,
e.g., P. Fenaux et al., Lancet Oncot, 2009, 19(3)#23432; Silverman et at, Blood 106(11): Abstract
2526 (2005). [0013]5-Azacytidine and other [ nalogs are approved for subcutaneous (SC) or
intravenous (IV) administration to treat variod$ jproliferative disorders. Oral dosing of cytidine analogs
would be more desirable and convenient for p&tfentStand doctors, e.g., by eliminating injection-site
reactions that may occur with SC administragiopang@ady permitting improved patient compliance.
However, oral delivery of cytidine analogs has proven difficult due to combinations of chemical

Instability, Giigymat StEatb AR HOQ ReVRERD ki Ju0 hRraEaPis: &g anpipos have been

consider d labilean o
arabinofiranosylcytosine (Cytarabine or ara-C); 5-aza-2'-deoxycytidine (Decitabine or 5-aza-

CdR); 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-ﬁ-D-riboﬁxranosyl-z(lH)—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-CRY); 5,6-dihydro-5-azacytidine
(dH-aza-CR); N*-pentyloxycarbonyl-5'-deoxy-5-fluorocytidine (Capecitabine); N*-octadecyl-

cytarabine; and elaidic acid cytarabine.



5 unstable in the acidic gastric environment. Previous attempts to develop oral dosage forms of
cytidine analogs have required enteric coating of the drug core to protect the active pharmaceutical
ingredient (API) from what was understood and accepted to be therapeutically unacceptable hydrolysis
in the stomagis sischzas the drug is preferably absorbed in specific regians/atthes kpzsse
gastrointestinal tract, such as the jejunum in the dmall intestine. See, e.g., Sands, et al., U.S. Patent

Publicatighyyp. 20940162253 hRRoNatcLYARZBBINR asielitionidmssiesatin accented belief in the art

has been that water leads to detrimental hydral ticﬁegra a%n of cytidi nalogs during fol ululation,

subsequissEyyRdiamfpTms %%ﬁilﬁpb??ﬂﬂﬁ’gﬁﬁﬁxtp @o‘?gﬁ'g Wﬂ%ﬁg‘rﬁﬁlﬁ coatings applied to the

drug corgdaiyRranseriive msatadivle docytidine DNdogs thaleimrewis fisiyepemtutimged to organic

solvent-bgs te minimize. ex re of 14]A-grea ins for oral
R PR AR e SR ARLIR L IO et e e

formulatfis and dosage tor cytidine na)l'ogs, such a ) cytidine, to potentially permit,
inter alidyMbnacttivirnsireses by Shagaamidinaoni-aesigparsttdingdeadets gMAnacokinetic profiles,
pharmagodynamio piofilas.assalebvRalissaeralatianohhisena i PiApINE Ak tenance

il
therapies; developmenf of improved treatment regimens that maximize_biologic acti ityi#Jse of cytidine
ana|ogshgmﬁ@m@%w%ﬁgéﬁ@gesF%Hé&}saﬁﬁf&ﬁamwﬁgmtm&mﬂaa@a&i BEREfits. IV.
SUMMARM:RAdaiHE énfissbaspa detie. PTReepidavinéiBectetibdscapitinnandupicaheemposition for
oral administration.compriging, a therapeutically effectiv nt of 5sazacytidine, wherein the
composi%r#?g'% é%ﬁ%%ﬁg%én & E%’lprlﬁgﬁé‘éféfe e%éggt]aﬁfirlqe%{v%ﬁc% (l:%n %1?/525 ¥ Fb‘é‘"%re that
comprisesiinalzeny grine) MMMMn§miﬁi}%ﬂw&é rﬁ:gzgo?f'e_c,i@hmﬁidim #let is
obtainable by ApPIYiG R KOG IR E L CRI6r S 3RIY SRbSRURT NI Halgner ethanol

10014blln a’second aspect the présent invention refers to a pharmaceutical composition comprising a
therapeutieehRpismscinduding infiibitiom s BN G RNSrId arieie sYR s sUBROEPPAURR B! isease o
disorder pebichra PRANERA kR Reshamgicdkaisgsgethwdisrein the composition is a |
non-enteric-coated_immediate-relegse taplet, which contains.a drug cqre that comptises.5-azacytidine,
and furth@ﬁ tai%s'r‘gzé‘éﬁ%ﬂeo %aés‘&%ﬁg E%%%?Wérgﬁﬁfﬁ‘éetg f'Tlétlfl %t%%%giﬁlé lféﬁbtjl}ioaagps)s&(ling the coating
to the drslgpeexbsimiifipaulustitemomitivigyvwaie a; fthenrhple, in the treatment of 5a [0014c]In a

third aspgghihg, BESALIRINRN aises, Riienpadknsas REullding davilp snrpacation of a

pharmace mposition for treating a diseaSe which is a cancer or a ﬁematologig:al disorder, .

wherein meelogsnsosilokamia feMeh@mtedymrprtindenkemia @ aptrof MeAesEh fins a drug core
that compiigafoRragENtidie, apd ApiRelotn aii) THer. OHMHN §:0¢ih O LB 6 VI €200DE tablet is
obtainable by, anphing A0g-5eaing 19¢he drug, ot s 1Y A8 WeRLEAM S e Wit shobaihano!

approved for treating all FAB subtypes of MDS. See, e.g., Komblith et al., J Clin. Oncol.

20(10): 2441-2452 (2002); Silverman ef al,, J. Clin. Oncol. 20(10): 2429-2440 (2002). 5-

Azacytidine may alter the natural course of MDS by diminishing the fransformation to AML

through its cytotoxic activity and its inhibition of DNA methyltransferase. In a Phase IiI
study, 5-azacytidine administered subcutaneously significantly prolonged survival and time
to AML transformation or death in subjects with higher-risk MDS. See, e.g., P. Fenaux et al,,
Lancet Oncel., 2009, 10(3):223-32; Silverman et al., Blood 106(11): Abstract 2526 (2005).
[6013) S-Azacytidine and other cytidine analogs are approved for subcutaneous (SC) or
intravenous (IV) administration to treat various proliferative disorders. Oral dosing of
cytidine analogs would be more desirable and convenient for patients and doctors, e.g., by
eliminating injection-site reactions that may occur with SC administration and/or by
permitting improved patient compliance. However, oral delivery of cytidine analogs has
proven difficult due to combinations of chemical instability, enzymatic instability, and/or

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



100151Described herein are pharmaceutical compositions comprising cytidine analogs, wherein the
compositions release the API substantially in the stomach upon oral administration. Also described are
methods for making the compositions, and methogls for using the compositions to treat diseases and
disorders including cancer, disorders related to abnormal cell proliferation, and hematologic disorders,

amony*Stdrs i s SRR etisIHe £aRBRESthe &R SHEIYSS'S- S04SR, fRssthefoskarmples, the
cytidinetanalogusibeaz a2«depyyiytidiagdfteciabing orf5-aea-GdR).diryetothestembodiments, the
cytiding analag,is. for.example: I-f3sD-arabinofuranosylcytosin tarabine or ara-C);
R SR il L e L

(Geméieabipeicdhaznpeganlie 2 dgifigsrosytidine sBrasdL2 sedoxihat - flbeorokyeditfe; preferably
-13-Drikefsanpsybo2id Hi-pyrmigingre (4ebulasine)eandidaaxy- ffiuaro-Bithiaepiding(Eratriva);

21-cyclocytidine(Ancitabine);|-3-D-arabingfuranosyl-5- cytosine (Fazarabine qr ara-AC);
kTR g e s S e S R R
N4-perivgpisk§earbohy ladlideoxy-Zdamibeytidips(C dpkditabitie) ; Ntobradbayl- tytaredsineleedaidic acid
cytaraing,Qtdheifdesivatives gragiated analggs R017]Gertaine@AMpIss Heitin desetbienty

compositions that are single unit dosage forms compria;gfa cytidine analog. Certain examples herein

describ&@Utn gbsitToRE I al okl dhtdhic WA doBRtaltt kafibles téish adicibe dbmpdsitions
that arertalitetpoepepiiisingral cytlding arfalegdiertakicexammpie phereiiyd dsatilatempostigadcthat are

capsulg SORRUPNG ACYSINR ARG The FaRslss . pe. &.0., a hard gelalin capsuie or a soft
gelatin capsule; particular examples rowdemré/droxypropy metrléylcellulose (HPMC) capsules. In

certaitf8Hmples, tHe Siffyl@sHiteBRay IO dpfoHalRRfurlk deBEtailt Ble Br staeRERehts.In
certaigyexamplesgthestablets aptionallpiuthancoptaintions F Mg exciRienisaiothes examples, the

capsucs optionally further caniain one oL JOTE XCIRIENE 1N 0SHAIN pmacedvamic  profles
examfaﬂ%s, ecomp03|ﬁ5ni§a]fla letthateffectsanimmediate rel8ase ot the ABT up%nn oral P ’
administratitstyy|n mtHdesexavgtesotheafontipositianiiss a of long-term  or maintenance  therapies;

development of improved treaiment regimens that maximize biologic activity, use of cytidine

analogs for treating new diseases or disorders; and/or other potential advantageous benefits.

1v., SUMMARY

[0014a] In a first aspect the present invention refers to a pharmaceutical composition for
oral administration comprising a therapeutically effective amount of 5-azacytidine, wherein the
composition 18 a non-enteric-coated immediate-release tablet, which contains a drug core that
comprises S-azacytidine, and further contains a coating of the drug core, wherein the tablet is
obtainable by applying the coating to the drug core using solvent comprising water or ethanol.

[0014b] In a second aspect the present invention refers to a pharmaceutical composition
comprising a therapeutically effective amount of S-azacytidine for use in treating a subject
having a disease or disorder which 1s a cancer or a hematological disorder, wherein the
composition is a non-enteric-coated immediate-release tablet, which contains a drug core that
comprises 5-azacytidine, and further contains a coating of the drug core, wherein the tablet is

obtainable by applying the coating to the drug core using solvent comprising water or ethanol.



tablet that effects a controlled release of the API substantially in the stomach.In certain examples, the
composition is a capsule that effects an immediate release of the API upon oral administration.In other
examples, the composition is a capsule that effegts a controlled release of the API substantially in the
stomach.In particular examples, the tablet contains a drug core that comprises a cytidine analog, and

optiori&fy4either cdntaithitd ceperiglet tesertijnversowmeiath thébeouingfis-appiaritectier digg core
using g@%%afo%uasa'%hﬁg@éﬁ@éﬂf%m@% ‘f@t‘%lfeé%{ﬂ%‘?@'ﬁ%%i%@éﬁe&té%ﬁﬁﬁ’ dprexample

ethan 18]Certain’examples herein provide methods of making formulations of cytidine analogs
intendesahfsploeat de i erurivestpio\Viee deir@eitice sidf i Bpufeitiie eotedining plickeity i aterial,

an orglformulation of & GYIANG DA, AN A Rbek thatindicates that ie-fosmuation daday the

treatment of certain diseases or disorders including, e.g., a cancer, a disorder related to abnormal cell

prolifetetidnigachematetogjic disdedlat br dnaimplmeydiptere 100 Lo fairhexamplearhedng provide

meth%gﬁ,gﬁp&j%m% lons qvided herein to treat diseases or disorders including, e.g.,
cancer, disorders related to abnormal cell proliferation, hematologic disorders, or inmune disorders,

amonlP®thers. In cEMssRRSLAIRIBIB STATBFRREHEEY T BPAHER CUPRIINGS arddHian) lesmilitsiad to
subjegts in paaguthaneof tadkeat a capcer arla hematolegical disordae, suabrashior axamples1DS,
AML, ALL, CML, NTIL,.leukemia, or lymphoma; or a solid tumor, such as, for exam sarcoma,
melana'gr};}nﬁ‘%l,1 S(t:rélﬁlcdlrﬁ'omlél%or ggﬁ%%egf ﬂ%% (%%lr? S‘ rér%_rstfng\iyan _%gs_tcr%}flrﬁ(ésslﬁ%%sl’ s?@erﬁ f%‘.%’l%eyg% lung
(e.g., morgsthellccalbhsiipwaricetrarid Savalbcaifurtsenivsernabsiile cprostaspaneraalsiet bone.In

certaig@xanmples pibgsemalationsoficidinasnaloasare srally administered to subjects in need
thereof to treat an immune disorder.In certain examples, the orgl formul tions%ﬁlr?vid d he_r?ein are
SR e j

co-adMiHi8ered with SHEBrovErR thdPs SEltiRgaine & BYEGHEE % i Spgh TBHBEt in
subjeecislirpnecdatheYebbhyceidain ekxampiss othe-omfmulationoimvideddieesis, ahe cytidine

co-ad im)%tered with,one or mqge therapelég&g%)ggnts to provide a reseRsifizationSHashdpsyuiects in

need thereof The co-administered agents may be a cancer therapeutic agent, as described herein. In

certaif-eiEmRe s e Eo<ad MR SIC KR (s Bifay b8 kot & 42 “Sramyestiysn €t 160201In

particykak grampigseopepuited hergiracadabints coptainngiazacytitineandidethodss-aza-2'-
deoxy-2-fluorocytidine; 1-B-D-ribofuranosy!-2(1 H)-pyrimidinone {(Zebularine); 2" 3'-dideoxy-
5-fluoro-3'-thiacytidine  {(Emiriva); 2-cyclocvtidine  (Ancitabine);  I-f-D-arabinofuranosyl-5-
azacytosine (Fazarabine or ara-AC); 6-azacytidine (6-aza-CR); 5,6-dihydro-5-azacytidine



for making and using the tablets to treat cancer, disorders related to abnormal cell proliferation, or
hematologic disorders. In certain examples, the tablets optionally further contain one or more
excipients such as, for example, glidants, diluents; lubricants, colorants, disintegrants, granulating

agents, binding agents, polymers, and/or coatin ents. Examples of ingredients ugeful jn preparing
et e et R S e L e
Publicationbie: eﬁﬂ@‘ﬁ/@@&@’:@&@}@p@rNl@irlimfsd@y%&)relﬁa?aﬂmcific examples herein describe, inter

cilia, qb@fﬁ?aceUtic%e‘fﬁm@Qﬁﬁp%g%ﬂwg%ﬁge%ompositions that are single unit dosage forms comprising a
(0]

therapeuticallyeffectiveamountof5-azacyficline,whereinthecomposition

examPESHO\itRtEe afoFERTL FTiBMBLE oM ESHBNE R HERRAUE St 487 BmPOSRISHE 6156t naFEh
enteriexaaplithéien, Eerhocanigvitocoaind): arktaliatsiaie captlite snllsthareampriaepan Bxelpient
selected from any excipient disclosed herein:further comprise g permeationenhancer:further comprise
oAl SN ety ene Slvanl 1000 Sieg ates Ty Bmiee o Barraaion rhahCa I the
formultisi at about 2% by weight rek#@védo the total weight of the fo¥nulation; are essentially free of

a cytidiredpaninaseinhibliak: are-gsseniialbe free ahiethydiaudeing s avenan) aameuss. of: certain
5-azac tidirjle of at Jeast abOlIlt 40 né% havs an amoynt of 5-azacgtiqune of at |east about 400 m%; have
an ant6aRPSP5-az 4 tidinBHF at 1648} abolt*1800 m%gg;ng%hiev%pg ga-underihe-cdi¥alue tat

least @abowt @60 ergihigntd. folldwingewral adrmimbisatide tazbstihjectiaehievéusheareaatnderdhe-curve
value gfatdeast-alout 480 pahyml {Rllopingal Adminisiationia.a subed-Achiena@ madmum

plasma concentration of at least about 100 ng/mL following oral administration to a subject; achieve a
maxinitiiPEsma BhcentFRBASEBF at Idast adbut 26PKG/mL Blowing ™G admifistratighstiate
subjectjachieve ahimard maximuniplasmaiconcentration ofiessdhamprbouh80 minpticisdollawing oral

admiﬂ!?&f&“‘%ﬂ o grgublect, SNAAL AChIEYE a Jimeg 1o maxi H&Bl%&é“%cotﬂ%e@%%}égﬂ of Igss fhag, about
60 minutes fo?owmg oral administration to a subjecﬁ%ﬂ Specific examples herein describe a
pharnfgeBatical BEMEBERISHTBr &rakadAfiistratiin ridthgiBtseidpe ity effettve’dindietof
5-azagpidingmvhichitpleasemthedeazagytigine substasdiaiysindhe stomachmnd achigvesshs a
area-ynderiie-cug.valye of.at jgast apayt 290 ngrhrmL following orgl ad St O mptes,  the
tablet contains a drug core that comprises a cytidine analog, and optionally further contains a
coating of the drug core, wherein the coating is applied to the drug core using an aqueous
solvent, such as, for example, water, or non-aqueous solvent, such as, for example ethanol.
[0618] Certain examples herein provide methods of making formulations of cytidine analogs
miended  for oral  delivery. Further provided are articles of manufaciure containing
packaging material, an oral formulation of a cytidine analog, and a label that indicates that
the formulation is for the treatment of certain diseases or disorders including, e.g., a cancer, a
disorder related fo abnormal cell proliferation, a hematologic disorder, or an immune
disorder.
{0019] Certain examples herein provide methods of using the formulations provided herein to
treat diseases or disorders including, eg., cancer, disorders related to abnormal cell
proliferation, hematologic disorders, or immune disorders, among others. In certain
examples, the formulations of cytidine analogs are orally administered to subjects in need thereof to treat
a cancer or a hematological disorder, such as, for example, MDS, AML, ALL,

CML, NHL, leukenuia, or Iymphoma; or a solid tumor, such as, for example, sarcoma,

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



[0023]Specific examples herein describe 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 areé}-under-the-curve value of at least about 400
ng-InimL following oral administration. [0024]Specific examples herein describe a pharmaceutical
comp8siiofeior Sreil-sEpHinmstratioth cataprisity aREraPeliialKreTteetitFst ki o it HTLS-a28e AT dine,
whichgelessies the nazagyiidineaulsantially infthegiomach and gebigyeS:damaximyen piagma
concendtratiop of attleast}?b(%ut 100 ne%gnl_tfoIIO};vir{g oral administration. [gOZSJSpecif'ig exarmples
herein descrbs a pﬂar%‘d@%aticlgl cgmp03| fon for orafrg%mﬁstr%%ﬁngomgﬁgl% a theraﬁ%uatl%ally
effectvenpioutieof8-araviidira which hefeases thed@arseytiding sabstamizldnibdistamich and
achieygs gmasimum plagmassenceniralion.of akigast ghout,p0na/mL following,grakadminjstration.
[0026]Specific examples herein describe a pharmaceutical composition for oral administration
comphEiRy a THEFRIES Uity Eite TR B8P ESI adiititihe 2 hith Aty st the i 485 tidine
substamnttallyhimathetgtompach andachieves mstimgitaimaxiffeamiplashiecconcenttationrosf.e.gThless than
about § D880 ARRULR B LeshduAnahauté Buless dnanghoutahess fan ahoul g It 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 miRrSHBWAITESrAaRfnInmsir&acAsah e CTELMBY RS, the presence of food may affect (e.g.,
exteng)ig total exposatRand/amiine, @ didxinuplasmdLonseniaion 292 d%nedficexamples
hereir}odres.crzr{zil%e}l a phac[m%(s:fauticgllecont;%e%itio% for&orgl a}:gqu&r}istg%tqiigﬁ ec%om[%)r{'stiyﬁp attheg%ggrllj&gfally
effective amount ofzél-azacylf%dine, whic ]

releases the 5-azacytidine Stbstantia y inthe' §tomach and
achieved antiphécteimaxipnuieprisipziccotieeidmtion &f lexsstaancabonics0 thinutddefsllowiivgadsal
adminishitionsndih0Q481gPesdic exampRIes ergindeseribaanyof theiaferemertionad eemrositions,
as single unit dosage forms, tablets, or capsules, [0029]Specific examples herein provide, inter cilia,
methdd BT tre Y F805je S HAVIHEE 87585 e HLUBE ated Wit ABRSTinal EEh prolitdHat 8 S mprising
orally Bxtimirlisterifig fogtdisibjectcdupharmaceutiogl compositionobimiprisingeitherapemticallyeeffective
amouptaf;B=azacytidinepuderein the compasition 61Rases he.Learacyidinscauhpiantgllydpthe
stomach following oral administration to the subject. Further examples herein provide the
afore¥@ntiBfigd nBthods, in which: the disease is myelodysplastic syndrome; the disease is acute
myelogennus leukepizifibe:raathad fewthedconprises caadpinistesngdo dhemsihiast vaneednthareof
an additional.iherapeutigagent selgeted from any addifiong therapeyg agent digglosed herein the
composmgn IS ar?(immecflate release composi(t)ion; the composifion does not have an enteric co'a%ng;
the comipsitiosurthereerinibhseyipeiipigation ékthaseedhe klawpesiticoriurtdeydemipisesothe
permeatiRe: enhangeid=alphadieserherylRoiyethyiene gieal-h00QsuccinaiRstigcompasition fugher
comprises -glph%ﬁtocophigl oIIY(-;-th Ienetgl)ﬁcol 1000 sgcjccinate in th?,formulation at about 2% by
Weigh% PEISHIVE td T Tota™ éalsgﬁ? Of the formu aatYSn;afheerrheerfﬁoaofﬂWﬁer lc%mﬁﬁasegoﬁbefl%@é t|‘?1éf§tering
a cytidine Gekminase iwhibiter withhdre eytidine armalegyithencorpositiondas asingapitrdosagedsalin;
the CoBRESItioR,i%,a tablgt,the composition.is & Capsiig:dhe crpposition fyiher coMBLSES Ak
excipient selected from any excipient disclosed herein; the amount of 5-azacytidine IS at least about 40
mg; tHENAIBAMEOr $1ERlcytidife iSUITEESE abBiPH00 FRGPIRE arfouREBIBUYY acsRdRE s 4R ledbE
aboutit60@Qang; the method2achisvesvaiziaresiunaerithetotirvetslalvesighat Fashabdui2@ing-hafanlL
followipg.qrah acmpinistyation [o,/ig SuBlely e raihad Achievas.anafea HICCLINGRHVE YaliR O
least about 4dO ng-hrirriL following oral administration to the subject; the method achieves a maximum
plasmi¥orideriiatish of arteastidBsueion degrhLebotbvihgstalbainiistrane tefthtgapjednanel

methad aghieves.a maximnhplasmasanceniraion.ofatileast ahouhd0ae/ mbopliewingiased an

administration tQ the subject; the.method acqiieve time to maximum, plasma caoncentration of less
than aaﬁ%ad?@ﬁ;ﬁ%ﬁﬁ é}sﬂafoll\fa(ljf\‘/lvffngO forgﬁ gg?n“mi% A |03%8t% tﬁ%"hsrﬁ%?“ecé@%‘wg% tﬁrea?n% OHAERRBES atime
to magimesh plakisie concentratidn-ticlesythanlabout 60 niiatitesbfullowifg erdadmimBtretian toathe

subjegki AQ3QLSRedific,examries herain desgribedrtenelifs Pharmacgiticalcompesitiopsgomgyising

ng/ml. following oral administration fo a subject; achieve a maximum plasma concentration



therapeuticallyeffectiveamountof5-azacytidine,whereinthecompositionsare for treating a disease or
disorder associated with abnormal cell proliferation, wherein the 10 compositions are prepared for oral
administration, and wherein the compositions are pgepared for release of the 5-azacytidine

substantially in the stomach. Further examples herein provide the aforementioned compositions,
which®h e aiotint 5 ALy HElIe BEacH: AOPHAG 250k 00 it abBUEY0G0 1ES e
prepateditouachpéueancaneaunder-tife-lesyvémalwb oot atleashateo ufa2lo® ing-hnfah Ladma@ratgpr/mL

followipg.orgl,adminisication; ave preparad (g aghisye A maxiymlasma concentration,af aygeast

about 100 ng/mL or 200 gg/mL following oral administration; are prepared to achieve a time to
maxinfii ptdeHeY we e ferairstiartads #iEhisthout 60 minutes or 90 minutes after being administered:

are prgpazed in the $psemofamnipsadiale teledbe Compasiiona@ppepakedtorefnbadministiation in

combinafion ith ap addifional derapeutic agent selecled rgm any additignal theyapputic aaent
disclosenc]lpﬁleréln; are for fre%tlng n¥yelo ysp’lastic synarome or acute myelogenous leukemia; flrther

comptilse &-penyishtionsebitratedy; whickefuritrardormptisechifyserrie atioriagtdheerdealpiactodopheryl

polyethylane giycal Q00 sucenatiana s naleplidasage forms; are tablets or capsules; and/or
further comprise an exc_iigient selected from any excipient disclosed herein. [9031rL§p§ci,fic examples
ﬁé E or O af

hereilWé&tribe, intSPHEHES TE¥LRAT S S ALy itiHE 6 RAE BREpArAli SATgg on ministration
pharmageguticelcompositionfertigalingadifetseassosiatedwitiabrormelediigrolifehation, velresein the

compggitian, is RreRAred.fofAfahpdministration.andihersin . selectad.ram.apy.amaunt.disclgsed
herein; and/or the composition is prepared for immediate release. Further examples describe, inter

alia, nietFSLRPRSF TR B sUBORT RadTR P SPHEE® D disorder
providedbgreinbyadypinistesingapharmdaelticabherginmivoarsial thariseatine 6 r esaltsiiniiuproved

survival of ihe subigct. gompositignsrroaded  BRIERPESGRIPIION QEIHE RRAVINGS ses
the S-azacytidine substantially in the stomach and achieves a maximum plasma concentration
of at least about 100 ng/mL following oral administration.
[06025] Specific examples herein describe a pharmaceutical composition for oral administration
comprising a : therapeutically  effective  amount  of  S-azacytidine, which  releases
the S-azacytidineg substantially in the stomach and achieves a maximum plasma conceniration
of at least about 200 ng/mL following oral administration.
[0026] Specific examples herein describe a pharmaceutical composition for oral administration
comprising a  therapeutically  effective  amount of  5-azacytidine,  which  releases
the S5-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
br, 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 exampies herein describe a pharmaceutical composition for oral administration
comprising a  therapeutically  effective  amount  of  5S-azacytidine,  which  releases
the S5-azacytidine substantially in the stomach and achieves a time to maximum plasma

concentration of less than about 60 minutes following oral administration.



[00321Figure 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. 100331Figure 2 represents human PK protjles 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

repred8Pa8] azacitidibeHifstrianmriciitianet s pheareH ispforrspmnol1ude st erF 139 SRO0 FLH 0TS

11 forms, tablets, or capsules.
{0029 Specific examples herein provide, inter alia, methods for freating 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-azacytidine substantially in the
stomach following oral administration to the subject. Farther examples herein provide
the aforementioned methods, in which: the disease is myelodysplastic syndrome; the disease
is acute myelogenous leukemia; the method further comprises co-administering 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 enbancer; the
composition further comprises the permeation enhancer d-alpha-tocopheryl polyethylene
giycol 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 formulation; the method further comprises not co-administering a cytidine deaminase
inhibitor with the cytidine analog;, the composition is a single wunit dosage formy 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 S-azacytichine 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 wvalue of
at least about 200 ng-hr/mL following oral administration to the subject; the method achieves
an arca-under-the-curve value of at least about 400 ng-hr/ml. following oral adminisiration 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 90 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
[0636] Specific examples herein describe, inter alia, pharmaceutical compositions comprising a
therapeuticallty  effective =~ amount  of  5-azacytidine,  wherein  the  compositions  are

for treating a disease or disorder associated with abnormal cell proliferation, wherein the



[0034]Figure 3 represents human PK profiles following SC (75 mg/m2) and PO (240 mg, 300 mg, and
360 mg) dosing of azacitidine in a multiple dose escalation study. The azacitidine plasma PK profiles
are compared among various doses. The X-axis regyesents time; the Y-axis represents azacitidine
plasma concentrations (mean + SD). [0035]Figure 4 represents PD data from an individual patient
(SubjéerBoEE8 8¢ e AF B, RAE B EaHiaiABd Hiftiny SIS e OB ELS I atiEn AT I The
patienbwasldase dowithazacitidineihormulationis, 240theg. Riatelets (Khpkthddgbxéaigicy, AG(K/uL),
and Relative BM Blast (%) are plotted versus .sampling dates over the course.of the, study,
AR S A e SRR
CMMEPeolleed Burinrd@Emultiie doss estglativisisigdy. The patier was dosetwies-dzaeitigine
Flormtéuati@ndf?» aQQQ?raag%lEd@ctem G'i%%rlxﬁLH@tb %@?Lﬂgfﬁglﬁ[(KMawm@d Relative BM:-Blast (%) ?re
plotted versus sampling dates over the course of the study. [0037]Figure 6 represents PD rom an
v et (SUERor 0RO ET YR e e IS, KA ANBELed MRk G dose
escalagonistiichoWihe patientdmasstesed with azegitidine Fechatiation 4pd 20 myaRtatele@(iul), Hgb

(9/ dL)ed%%Qtﬂﬁ/cﬂl—)_o@”nge!ﬁﬁ}/eaﬁMt Blast 1(%1)1@59 plotgd Maleids Sﬁ%&p"ﬁ% at&ﬁr%@zrelt% cgyrse of
the study. [0038]Figure 7 represents a study design of a Rapid Aza Clinical Evaluation (RACE) study

CLOOS BYEEs dhverPBn WiAbuSdafe withif HieafHeHt cy RS iEpictst. D5 Ray e atiflinistered
+ 1 dayinasidongpas theredsigihieiast 48ithouss beteenat 038ea{B039|Figtie Sdepreiseisrazasitidine

human R prefiles, from:an ndividpal halieqt (spbiget 106003, = %}9&%&3@% arold: f°
mg/m2) and PO (180 mg, 360 mg, 1,200 mg, Formulation 4) dosing of azzcitidine from a RACE clinical
study 28U (ORRERISS Yor LEHECSIE an S5 d 0SEBPEIS dépicRSENOD] FiBRS G oreprBSEntSB¥SEitidine
humasoRis:Reofiles frammasitadividrakpatienliSubieshd@6004nAtmidadollawing S6H¢1 20 mgadS
mg/m2 eand @g) 1 O(EQ&’ §6(€ Irpn% 13,1%0%5%% Fgrrr%glasgpg 621 %?sgno%ﬁﬁaz%girgdine fQ%meQCIRéC%E clinical
study. Uﬁ?é-co alies for the 3cn doSes dre gépicrtleé). [ ﬁIL—iguréjrﬁfrepreser?tsrhuman
PK prefitstedimearasratsjfolodintlysthamiioral administration of azacitidine in clinical studies.
[0042]gigye 11 repsgagnishuman RXeprofilesysemilogscal]) SoHowiIRg iSitea8d R @eparation 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 S-azacytidine substantially in the stomach.
Further examples herein describe the aforementioned uses, in which: the disease is myelodysplastic
syndrome or acute myelogenous leukemia; the amount of  S-azacytidine is
selected from any amount disclosed herein; and/or the composition is prepared for mmediate
release. Further examples describe, inter alia, methods for treating a subject having a disease or disorder
provided herein by administering a pharmaceutical compaositions provided

herein, wherein the treatment results in inproved 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; 1 specific embodiments, one or more steps may be
optionally omitted.

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

represents time; the Y-axis represents azacitidine plasma concentrations (mean + SD).



administration of azacitidine in clinical studies. [0043]Figure 12 represents human AUC values
following SC dosing of azacitidine and oral dosing of azacitidine with Formulations #3, #4, and #6 at
various dosage levels in WO 2009/139888PCT/US2009/002999 12 clinical studies (CL0O05 and

CL008). [004vjFigneresds8srepresents human Cmax values in patients foll ROIHGSMu2R of azacitidine
and oral dosing of azacitidine with Formulations #8, #4, and #6 at various dosage levels in clinical

studiez_{é&%ﬁ?mg&é?w@@?ﬁmﬁﬂmp@mmm@m {wmayimTphed i@ @44 sigsing of

azacitidine with Fo ations #3, #4, and #6 at vario osage levels. [0046]Fi 15 t

percent %9(?)8%@#? rﬁ@]g‘fgfﬁi a@%@%‘&ﬁ%’lﬁ@}%@éﬁ %ﬁg\ﬁﬁﬁ%ﬁ(ﬁ%ﬁ sg%g#igl%{fé:lzaciﬁdﬁ)rﬁs\?vﬂs

Formulajipritiddeplaama FIS molidricus cospayed ewaing [6oUTFdgess Theaprederaprpiesiiies of human

“plasma gﬁ&?&?@ﬂs"%ﬁ&%ﬂ%%Qéﬂ?cﬁﬁéﬁﬂﬁ%@&%ﬂga?ﬁ{%%-pgfi‘ﬁ?‘cmdine with Formulations
a ). [

#3 and hd 180 mg (nN=6 04% Figure 17 represents linear scale profiles of human plasma
concentl@038] (ng/Figure dtepiessatariPrdnt fnt ardndividvglsrtisatiBuhiest PR BAustiond #3 and #6

and 36Q:Ha%$mam?éaiﬁiﬂw%&%gepmq@tg@q@é%@éiuﬁmﬁﬁd@j.irldiuipmwxﬁ'wﬁa aptdnean
B ik fmutaion 55, F A it R E) ket Ty/aE AN TAR], Rgression fines

Relative BM Blast (%) are plotted versus sampling dates over the course of the study.

10036] Figure 5 represents PD data from an individual patient {Subject 02007, 76 year old

male, CMML) collected during a multiple dose escalation study. The patient was dosed with

azacitidine Formulation #3, 240 mg. Platelets (K/uL), Hgb (g/dL), ANC (K/uL), and

Relative BM Blast (%) are plotted versus sampling dates over the course of the study.

{6037} Figure 6 represents PD data from an individual patient (Subject 02004, 61 year old

male, MDS, MDACC) collected during a multiple dose escalation study. The patient was

dosed with azacitidine Formulation 1, 120 mg. Platelets (K/pL), Hegb (g/dL), ANC (K/pL},

and Relative BM Blast (%) are plotted versus sampling dates over the course of the study.

[6038] Figure 7 represents a study design of a Rapid Aza Clinical Evaluation (RACE)

study CLO08. Doses given on various days within a treatment cyble 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 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 PK 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., . -

[6042) Figure 11 represents human PK profiles (semi-log scale) following SC and orél
administration of azacitidine in clinical studies. o

[08643]  Figure 12 represents human AUC values following SC dosing of azacitidine and
oral dcsihg of azacitidine with Formulations #3, #4, and #6 at various dosage levels in



[0050]Figure 19 represents a comparison of azacitidine relative oral bioavailability (%) (mean SD)
versus azacitidine dose (mg) following dosing with Formulation #3 or 46. [0051]Figure 20 represents a
comparison of azacitidine exposure as compared to SC dose (mean SD) versus azacitidine dose (mg)
following orakadigigistgson of Formulation #3 or #6. VI. DETAILED DES&RIBR:H0M§0862]Unless
defined otherwise, all technical and scientific terrt® used herein have the same meaning as commonly

understqgghiby ep@ief ardma vskidindgpe art. All publications and patents referred to herein are
incorporated by refererice_herein in their entireties. A.Definitipns é%%&]Ags]%Jﬁrad In t?& specification
and the X84¢hparf#rj I AGErSRRIE HRmARS- MRt el ues1n patients Iligyria PE e "the" include
plural asapsitidinsiaglitaslréieisnts aaltsdithevithReheistivhs @3 télo amtéraviemi¢0OBdidke term
"about" qr "algpro ima#el ';jmeans an acceptable error for a particular value as determined by one of

ordinary SKilIA the art, which depends in part on how the WO 2009/139888PCT/US2009/002999 13

value is [fi8éSjuredfigwretet mepreseiits ealniive eralhbetivadabilith inthumansistiovonzapl deingtely” means

within 1, 2.3, afi & RlandRE SRMAIARYIWaCEAIRE MRdIMERYSa B8R "about or "approximately”
means within 30%, 25%, 20%, 15%, 10%, é%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, 0.1%, or

0.05% of0Pflen VAR SRIESTEO PETACDT RXRP TSR IURANS AFLAiVE 1905 (riadmaiBisAken the terms

“treat,” "fsidivigg afl dosing of azacitidine with Formulations #3, #4, and #6 at various dosage
levels.
[6647]  Figure 16 represents profiles of human plasma concentration versus time (linear
scale) following oral dosing of azacitidine with Formulations #3 and #6 and 180 mg (n=6).
[0048]  Figure 17 represents linear scale profiles of humnan plasma concentration (ng/ml)
versus time (hr) following oral dosing of azacitidine with Formulations #3 and #6 and 360
mg {n=6). '
{0049]  Figure 18 represents a plot of values for individuval (“ind™) and mean azacitidine
AéU(O»inf) (ng*hr/ml) versus azacitidine dose (mg), with calculated linear regression lines
for Formulations #3 and #6.
8050} Figure 19 represents a comparison of azacitidine relative oral bicavailability (%)
(mean % SD) versus azacitidine dose (ng) following dosing with Formulation #3 or #6. |
[0051]  Figure 20 represents a comparison of azacitidine exposure as compared to SC
dose (mean = SD) versus azacitidine dose (mg) following oral administration of Formulation
#3 or #6.

VI. DETAILED DESCRIPTION

[0052]  Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art. All publications
and patents referred to herein are incorporated by reference herein in their entireties.

A, Definitions
[0053] As used in the specification and the accompanying claims, the indefinite articles
“a” and “an” and the definite article “the” include plural as well as singular referents, uniess
the context clearly dictates otherwise.
[0054]  The term “about” or “approximately” means an acceptable error for a particular
value‘as dgtcnnined by one of ordinary skill in the art, which depends in part on how the



"treatment” refer to the eradication or amelioration of a disease or disorder, or of one or more
symptoms associated with the disease or disorder. In certain embodiments, the terms refer to
minimizing the spread or worsening of the disease or disorder resulting from the administration of one
or more proptvylasigeedherapeutic agents to a subject with such a diseaseTwsii®omiessdn some
embodiments, the terms refer to the administratié® of a compound or dosage form provided herein,

with or withouds e or-eradaitineg! activeAveRKsXRLRsRR arsetfiosymptoms of the particular

disease. ‘[0056]As used herein, and unless otherwise |s;i)"g’gifi_ed, the terms "Eﬁgvg,nt," ;Er%venting"‘and
"preventi GRPIRHIRAS B MSATSHIEIN bf fhe SR Sctiander dFyiatiopy o R SF BILEnEeR By 8 rder, or of
one or mexig SYseRfosSAppreximareberinsarabiirBeH I 20053 Se4cT A I986 85t with or
administggfion of,a,c ng,or dasage form provided herein, with or without one or more other-
additionéléfc#é%%/ﬁ’e%%]‘(sp#%r%@’tg? ﬁ%’ gﬁsé’[ el %}é)r‘%n@ggga é‘,r%la‘r’f\g:utﬁgﬂyr/g% %’ubjects at risk of disease or
disorder{0pE&Yidedisersihhatainienthyrdesorisawiserrdeifiehidie terreulicessy Oreatipeimedn of the
particuladisgase RubiesisdituiamiRbh EiRNoRlR ABePsRILPBHIGHRIA erriidalesder preventive

regimens in certain embodiments. In addition, subjects who have a history of recurring symptoms are
also potéﬁm@gﬁeraa@&%wﬁev%mSﬁPﬂ#s*?%rdpmmbpévamr@nfhmﬁwégfﬁmhangeab|y
used witkhthienieing tif epletbsticsieaiing of tHoAbéiis dishsbhiviatuithtg fiwshotherwise specified, the
terms "manage,” "managing” and "management" refer to preventing or slowing the progression,
spread TATIUAING SF Sk mere P aRehe o respes e e R A Bect AT 0B en, the
beneficialisfisecty thatrdesubjernaembsdimants, sho ptryhactifeatodes atieinistatioragfont do not result in a
cure of UG HBeATS U A, VISP, WRACHTIMARAMNDG: ARFEAARRSES JiRAUND a sublect
who had suttered from the particular disease in an attempt to prevent or minimize the recurrence of the
disease. qpan@)rafiesthe navel of aymatoratiohths Hﬁ‘é‘%‘gﬁ?@%f a particular disorder by administration
of a partiggisg)pharyaged tiealin M esiiesdbteH o spey fRas am NgmWITetbeiniV Greventing”
2009/1398 §PCT/U.SZQO§JO(€2 99 14 gtirma t or temporar t:Ia'stin or, tcggmﬁlenats tféz%t can be
attribute@19 FFRSEBOR LG iR AGRREB AR R P S hBO SRR, T SUASEHEFSN, and unless
otherwiséispdeifietpfletermmitprapeaticthityecficbtivertaincmbvdimg:iteffbetivansebenty thea

- compoungl fiean amipmauRadlisieR bRt huansdtehenrliddhedisaimgn:or management

of a disease or disorder, or to o % or minimize one or more symptoms associated with the disease or

disoniler withemb PRS O R OIS AHGL AR ARV B ABFERb RIRS kR ARSS oL BERRIASEHA mean an amount
.of therapgisticudaphic stofR©atTiERGHINRIG ONiRRIeOhMade DM Ot (@muluctvpimddes a
therapeugic benefit in the freatment or mana ent of.the disease isorder,. The terms
"therapet Fc‘é{ﬁ‘@)é?f)&ﬂvéea?ﬁ%% gnsamﬁf%%l?fsﬁhfrﬁgﬁ{ﬁﬁ %ra%?seeﬁ%%r%ﬁ%gg%rw a%%ﬁﬁ?ﬁ‘ugt improves
overall tHéstgy ofsdiseas®inanastifsilayanstomdidatenfasaseyroiivsassinrassorerstaior enhances the

therapeuglitanoRIRIRGINeIeReN RS IN0BIASHsedREUmpialesatevise

specified, a "prophylactically effective amount" of a compound is an"amount sufficient to prevent a
disease BP@W%%?%%WWWrM?%%W&%IW@Y@&% 6Bt of a compound
means aﬁ;@mbﬂ[gegﬁ@aga@ampmgm &inopheladtic @rdunaiioh with one or more other agent(s), which
provides phylactic benefit in the prevention of the disease. The term "proph IC: Fy effective
amount” @é%r ncor%ﬁggeé an rg%b%flfﬁiaﬁsfn?pr%r\‘/agéeos\}/’ee?gﬁe[ﬁ‘?)% ﬁgglqss E)nragﬁ%eénc)gsgﬁ %l% ophylactic
efficacy ahdfotivagpnupityiatticagmyetaset stowiog, theprgsestiore ipreadars worstnira pidstic cell

growth aaﬁ&a&%'H?&?é&?&w&%bh%@zﬁ'igemmwme@a@. AW SRR B RN EaIQUS cells and

tissues. "Neoplastic,” as used herein, refers to any form of dysregulated or unregulated cell growth,
whether FYRIRFH SRR VSHEMTy A PrERViRRSifPAtYRD FReERRAIRAEFBL AR HPHESUM B S AN L Lhfis include
malignardiseddsigoraets akis gegyi i irie oianaghayiziedmplisseowehting a subject who

had suffered from the particular disease in an attempt to prevent or minimize the recurrence |

of the disease.
[0658] As used herein, amelioration of the symptoms of a particular disorder by

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



[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 home (e.g., lymphoma, leukemia) and solid tumors. [0063]The terms "composition,”
"formulationy@hghedsyaage form,” as used herein are intended to encompasa/EmEOsHIONS comprising
the specified ingredient(s) (in the specified amouats, if indicated), as well as any product(s) which
result, directly orindirectly, frop aambination.af e spasiliecie dastisideisha saacified amount(s).
By "phapr%%%%)lﬁéégﬁ‘%% hﬁ??naceq%lly acceptable" it is meant that any diluent(s), excipient(s) or
carrier(sydminiseasion oftho spapesifieNs2009/002999 15 the composition, formulation, or dosage form
are compgigoie Withheetetinamrienis bardwis getifedote terthe‘theippentitalipeof. Unless
indicated gtherwise, the terjms _.composition,,, "formulation," and "do . s H’sed herein
interchaffESIhIS 2BeHEH AR tS?Fﬁ“‘}HEn%’é’.a g r%%a"%%‘,“"w dmes %?gi% ﬁ@grence to a composition,
formulatigeyide dakegpefutbaefitde shedreatmentarpansgetnent of disiasn OFHnieEAT, 1Br dosage form
does ol el a8, fAAUIANEH AR RLraRY G RALERNNE BOSBIAL theisarlial andor temporal

release Of S0me or all of the APl from the c%rgqposition, formulation, or dosage form begé)ng the
stomachtbtnesgicaly effaeivramesnt | Ande eRier BYA BBIRAENRE 260 TRATEY HEA AR A0 B bosition,
formulatigerQesiesagaiashiopiedhabiriaaseathond B mobstantialein($hesticmpaivititawing oral
administration. In specific, embodiments, an immediate felease G itiqn, f lQn, or dosage
form is ofHEAREYS RERLI 8-?5?5%’53.?% it 81%{m g%‘l?héﬁ as?%?ﬁ%&r%@ f&%%%%% composition,
formulatittherapelakalip éfftiie aneuns! aubieffottbommlsati RaarmBeRIMRGSYAY 2005 Ak term

O S Gkl RS AR Oy IR/RIR WRAGRKLCE aRTRESHIeRcfaselation, or

Mproye : . ?
dosage f6rm that does not comprise a coating intended to release the active ingredient(s) beyond the
stomachetghences tietharertiio efficeenafraatiss disrapretic a86Rtenteric-coated composition,

formulatippepy dosagasiar s Sl esignariosniaase: ieattiaingradipatislyusiactialy in the
stomach. 100661 The term "substantially in the stomach.” when. injo.r a

com posiﬁﬁ}?%rrﬂfﬁ‘a‘imoc}’rnéjdﬁﬁﬂgxﬂ?r‘?{nn{ Pc?\gf: 8‘&%&%‘,}’?‘&%gh%%%%‘é}g{%g%%}éﬁ{%ggg’%&at least
about 95pécuatceast Alpmpth9tatical i afe et 8O, ofid caBIODG NEETS an AEABBUL 75%, at least

about 70, at I J i bt dE ARIre RO 23%A1(3), lRARIARBUIRI%Y, at least
about 45 O%rgﬁggé%g%gﬁig%;gﬁ E’Z’Z%’g‘ggﬁ %@ at least about %(%ﬁ);(g lg%%t( $§) gugt zﬁ265%, at least
e in th

about 20psritleste hersiit i dae prexention oliBe 6ot of RRICTRARCRINGAGY e
stomach o iHRe e ralvpsaddatemstomaahinandval atechibpropindaniect keheiieefhe to the process
whereby the cytidine gnalog is made available for. ke by or transport across cells lining the
stomach %fi‘?at{%@ﬁ‘ﬁﬁ?ééaﬁfﬁ%ﬁ% 8 e Do ?f"t%ﬁ%%] he term "subject” is defined herein to include
animals §0861hs m4Femats’ sacisedihgrdintmbrs teiabneopastisanel groythranshardifesding; sheep, goats,
horses, dggs CARAIBRRLS: BiSi R sRPARPRCcHkE: R sReriinamhsdimema dbaeubject is a human.

“Neoplastic,” as used herein, refers to any form of dysregulated or unregulated cell prowth,

whether malignant or benign, resulting in abnormal tissue growth. Thus, “neoplastic cel}s"
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 borme (e.g., lymphoma, leukemia) and solid
tumors. ' |

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

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



10068]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 WO 2009/139888PCT/US2009/002999 16
cell or in thewsghjmetisdsedly at the same time or exert their biological or threrapsesis/efieet at the same
time. In one embodiment, the therapeutic agentstare in the same composition or unit dosage form. In

other en?ﬂ%@%ﬂﬁ@ﬁﬁiéﬂﬁ%ﬁﬁﬁ’@%@&ﬂ%ﬁéﬁ %ﬁ_ﬂ&@%@é@éﬁ&emsﬁm@ﬁwdm&gaﬁermgbln

certain embodiments, a first agent can inistered prior,to (e.g.,,5 minutes, 15 mjnutes,

e R e e R e R T g

hours, 1‘geeigiRiaetkad SdeeiomWemkssEd\/}_zeMilﬁmkﬁ&Weekg or 12 weeks before),

Concom'tg&é'ﬁw'thrﬁé éuﬁsiﬁu%maga £a&se§wq]éﬁﬁeéﬁe¥amﬁ%fé%ﬂmut§éoé@dmmﬁ,es, 1 hour, 2
ou 2 4 hours, 48 9

hours, 4'hours, 6 hours, ours, 24 | 8 hours, 72 hours, 96 hours, 1 week, 2 weeks, 3 weeks,
4 weeksfamidatienenissizs rrpleyidedibergin Racanchaibeeampesiioro oy s therapeutic

agent. [QRAYLLNSEHYEsiRIeBiAFRReSHIpERIR 3 [Q me{%pm Sfreach EatgnaayRaRINt in a given
atomic position, and "natural isgtopic compasition’ refers to the naturally occuyring isotopic
compositeH BriemaMaLrless s@%ﬁ’a‘iﬁrﬂ?&%ﬁﬁmﬂ FOTBERBAY é?}méjfﬁﬂ? R&ir natural
isotopic gesapesiimrbepaydateosherade fodkhedriporaihad miistmatonclbe detthinlesbatheenisandesignated,

the atomic R Ll S IR IS RGIRLISICIB.AE AR (aJ aRiSsRALANSIRpte Isotope of that

?r n n
atom. For é€xample, unless otherwise state en a pasition Is designate y as "H" or

"hydrogenbsthrtipiyitiohd stanaechsidinniamernd sdpaingeatianitd il setbpléredfip®ition. [0070]The
term "isofapicallv.eprighedheiRIAdR, atalaRRnPasHiRAGR VIR ABrs Atapis saapagiiion other than the

natural isotopic composition of that atom. "Isotopically enriched" may also refer to a compound

containiri§leAsealn Hsei BsTROSHEANG: RmTgedirte SElARe COMPULHASH iR Pl A8 al isotopic
compositigrnGk Gl thio dbedfdigeshdsen ancikaiopiiggue” is an isotopically enriched compound.
[0071]Th "isptopic enrichment. refers 1g the i | g ount of a
specific |&)§%%Q at ii‘gé?\‘/ee"ﬁ“ aflé)r?ﬁ%nﬁegs“‘itlggr?;?rldt’a ‘rﬁéﬁggé% ﬁﬁ%@%ﬁﬁ%@tﬁ%ﬁ%ﬁ? ral isotopic
composisompesitiexdrpivlationteridasaserformtiat deassos canyprish peertios imeadedttt 1% of the

mO'eCU'%%i%L&%&%@tﬁ@n@&&eﬂi&%e&ﬂsm@m spesificdopsidane Basaeaaithe naturally -

occurring distribution of deuterium Is about 0.0156% deu?erjum en ichrgg_nt at any posifion in a
compourfanSpRimEals ARG S AR R RRTERG: Fomalons SARPEIPERSS. Ke term
"isotopic ek meatiectapreaiay dostiataatial ydintbe stoineaihotopic composition and the natural

Isotopic GamRpsition, of & sRe HEd ISP R m YRR WiRATRE AR TR 00443 47
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 leq.st 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 availeble 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.

[0668] The terms “co-administration” and “in combination with” include the
administration of two or more therapeutic agents either simultaneously, concurrently or

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



[0073]With regard to the compounds provided herein, when a particular atomic position is designated
as having deuterium or "D," it is understood that the abundance of deuterium at that position is
substantially greater than the natural abundance of deuterium, which is about 0.015%. A position
designated gedvanmgsdesiterium typically has a minimum isotopic enrichraertfstoisiootom particular
embodiments, at least 1000(15% deuterium' incdfporation), at least 2000 (30% deuterium
inCOfporééiPQQaﬁ&ﬂ@@ﬁﬁﬁ@@%&%ﬁ@%@ﬂ&mﬂ&mw&@eﬁ,a&ﬂ@mmﬁqaeeaaea% defpELM
incorporation), at least 4000 (60% deuteﬁ%:ﬂlincor oration), at least 4500 %67.5% deuterium

incorporfornetime i ean SrEos st MG HTRRSTET ABERTT, 20E ARA0F SA%6 (B2 B SRRt e rium
incorporagindhsagdeanib 00RO tmdedimrints) the drprapetitc hgehteast Bi38PBae Setnpesitérism
incorporation), at least 6466,7 (97% terium inc ion)..at 9 teriym
incorporglt'i%%‘},%rsaeﬁﬁ?%g?%&%%gf%%%%%ﬁ%%rﬁ El%%{) %{}a%%n%%%ﬁéraﬁg% %ﬁ%ﬁﬁgg é‘gt’erium

position S[00RviEEh &5isutyes. S ivknveat hairaespicheurichheurs fhimrHohawdnhd 8GHEs provided

 herein cap s de larmiRRd HSHRASOSY RBHRN EhaRRIAIGRL RS RsakWwRCR one@kerginary skill in the
art, including, e.g., mass's ectrorﬁet;_y, nuclear magnetic resonance spectrgscopy, and
crystallo§ieese8 B’F@%cﬂﬁégA‘H%ﬁ@@e ?%@W@W{@Bﬂg]ﬁ@vﬂﬂ%%ﬁ%&%?ﬂ&% BBYIRS,
pharmaceysigahtarpo atianssaasahrregsitions, Comprisihiouytidrimanaldgntmst e lease, 48 AP
substantially i sto h upon oral agministration, |n certain [ ldine analog is
5-azacyg’c‘i‘ﬁ’%@’.nrr%hlcle lrlfzﬁ’irgge%n u(‘%i#‘gﬁals(j g%&{-,ﬁf’g%‘rﬁ%,fg’ @g&?@%@%ﬁ%%ﬁ%&%ﬁabme or
5-aza-CAR wéekseafiai thedsbuinisratontad eytiehnd tiarprytis 46emixample:

I-P-D-arip%glura g 08|08 {51y ARG Bh B erird 1D B ERARAEEIBR BRI S Fsent in a
S-fluoro-2’-deoxycyti mg—:'.(FCdRE;‘ 2'- deogxy-2',2'-difluorocytidine (Gemcitabine); ,

5-aza-2' RISEXpLOmDe BRNBRRIRatsehisRtoPIRRPISHRIL Bl tr i dhe naturally occurring
1-P-D-ribgfise o fon imidingne fabubtvineitodid riisidony A ibmiopdshiaeytolindringiriva);
2'-cyclocytidine (Ancitabine);14-D-arabinofuranosyl:5- tosine (Fa ' ¢ );
-y AL S TR 0 S Ao 8 g o o SRHANE A
N4-pentyitheywiachissighbtede thea®hinposifitainef ({e perspabinde yepitrgdiarse preeadtive; elaidic acid

cytarabing; ' BRRriinG AmpidingianalonAngadatly, atich(®-g., an
azacitidi%gegggt@g%%%%qsgg? ﬁ}gcildl?({j%tr% but not limited tg, CP-4200 (,Cla\%{grPhacim ASA) or a
, r

compouReHiiidedesis spRsfisaly 8y Bl AN dY A s S RASELIM IS WirgTaR: By have
aza-C-5'jakasalaidis aaid5ietdpi\ion3aiag9888PCT/US2009/002999 18 10076]In certain
embodi cytidine analags, provided herein,ingl terifi ivatives of cyiidine. analogs, such
as, e.g.lﬁs{i@}!ﬁed ﬁ\t/% |ve159% E‘glz%c?%ﬁ%&l A g‘gtjrsfi%u%géorﬁ%hgﬁgﬁgs%ﬁ?grﬁg%g ilv@atives are
cytidine anaipogitthmbtinthan dhe suturakisisopiecgmpesisioatyf grarasymt Shwwpislke pwighedhs on the
cytidine apalagmalecule; Esigtifing detiaties 1A bie RISRI SadiamAMaihadssagd in the art. In
certain embodiments, esterified derivatives of a cytidine. analog serve ?I%Erodéé%%}pf the cytidine
analog, SrEpPgsidos gihep ity BeRlSORRR SRPEta LRSI BveS IREERTEGE is
deacetylatestdpolbindo ealtiibpsigttlinendorddgodpantid.ular embodiment herein provides

2',3",5'-tri -5-azacytidine (TAC), which ses I iGal- ' therapeutic
propertiegﬁggg, e.g.,ﬁr%%gnrnalﬁétr?glub)eurgm:a |%$19$ o?e\%ﬁ %/O%E%égti%%y ﬁg@fﬁgﬁﬁa ,Ac?ggl%lcation No.
PCT/US 20881068 08D cliisrinotopk. at a¢tivin aDavie ppsitientinparelepdeiathaaiacg alflats for the

Treatmeng of NIYSIQAY SRIRE YRBaMmE. PHYRBRIND dsaeRintnRtpseedinopehiagiieath Annual
Meeting of the American Association for Cancer Research; 2009 Apr. 18-22; Denver, Co. Philadelphia

(PA): AABRitTyeasHha \vhrithe opleoss iae Sng amln camam Ar et 2 thrers&ii80771in
certain embaimeRteatiae ytidingsiipalcgsrpig didetbbéoeriofidoitsinany seonpdinaédfich is structurally
related to,cytidine or deoxycytidine and.functionally mimics an ¥4 ' cytidine or
Coorycy Qe S IR b oh S HLeir i SR SR A AR SR
complexesaiorady inghprebtisé’$: metabolites, and/or other derivatives of the cytidine analogs
provided fygrein. FORRAMPIgsRBRICIRRMRR NS IRAS ens o GRRNEEIIRe SRGHRS (2.0.,
hydrates), complexes, precursors, metapolites, apd/or gther deriyatives of 5-azacytidine. Certain
embodim@i@%ﬂﬂé@ﬂﬁﬂ@t%}%‘%}%ﬁ?@%&l% ?Egﬁggﬁé@?‘;ﬂﬂefates (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.




WO 2009/139888PCT/US2009/002999 19 100791In certain embodiments, exemplary cytidine analogs
have the structures provided below: HIHH1HHH OH OHOHOH HOH OH DecitabineCytarabine
(Ara-C)Pseudoisocytidine (psi ICR) NH2 NNH2 NA.1ria HOIHO HO,, HHHH '

WO 2000/139888 PCT/US2009/002999
17 :

[0073])  With regard to the compounds provided herein, when a particular atomic position
is designated as having deuterium or “D,” it is understocd that the abundance of deuterium at |
that position is substantially greater thaiz the natural abundance of deuterium, which is about
0.015%. A position designated as having deuterium typically has a minimum isotopic
enrichment factor of, in particular embodimenis, at least 1000 (15% devterium’
incorporation), at least 2000 (30% deuterium incorporation), at least 3000 (45% deuterium
incorporation), at least 3500 (52.5% deuterium incorporation), at ieast 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

I 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: l-B-D-arabinoﬁxx;anosylcytosine
(Cytarabine or ara-C); pseudoiso-cytidine (psi ICR); 5-flucro-2'-deoxycytidine (FCAR); 2'-
deoxy-2',2-difluorocytidine (Gemcitabine); 5-aza-2'-deoxy-2',2-difluorocytidine; 5-aza-2"-
deoxy-2'-fluorocytidine; 1-B-D-ribofuranosyi-2(1 H)-pyrimidinone (Zebularine); 2',3'-dideoxy-
5-fluoro-3'-thiacytidine (Emiriva); 2'-cyclocytidine (Ancitabine); i-f-D-arabinofuranosyl-5-
azacylosine (Fazarabine or ara-AC); 6-azacytidine (6-aza-CRY); 5,6-dihydro-5-azacytidine
(dH-aza-CR); N*-pentyloxy-carbonyl-5'-deoxy-S5-flucrocytidine (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).



S 0 OH FOH OHOHH"H ZebularineFCdREmtriva NH2 HH HO H OHOH OH
6-Azacytidine5-6-Dihydro-5-azacytidine 2,Isotopically Enriched Cytidine Analogs 10080]Particular -
embodiments herein provide isotopically enriched cytidine analogs, prodrugs thereof, synthetic
intermediateggeeeahossyd metabolites thereof. For example, specific embotiinsesusdozyssin provide
isotopically enriched 5-azacytidine. [0081]Isotopig8enrichment (e.g., deuteration) of pharmaceutical's to

improve g Oj”aC@k'&e&kﬁﬁ friisdmpbnasahamiss pRVideendmisi Y eflesnbas been !
demonstrated previgusly with some clagses of dnsj&; See, e\%é Lij mi y et. at,.Food Cosmet. Toxicol.,

20: 393 (*f%?‘)‘ve#jmléw REst BGRAESr it € e tation Res. 308:
33 (199fﬁaraﬁndﬂenﬁioa&marugemﬁﬁadlamvekfarésﬁﬂﬁsmmumhmwnanester :

2009/139888P e-I;O;/UzESnZch% 3{ gr%%g?a% 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,S"triacetyl-5-azacytidine (TAC), which possesses favorable physical-chemical and '
therapeutic properties. See, e.g., International Publication No. WG 2008/092127
(International Application No, PCT/US2008/052124); Ziemba, A.J., et al., “Development of !
Oral Deméthylating 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).
{06077}  Incertain embodiments, the cytidine analogs provided herein include any
compound which is structurally related to cytidine or deoxycytidine and functionally mimics i
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, métaboiites, and/or other derivatives of S-azacytidiné. 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.



et. at, Metabolism, 43: 487 (1994); Gately et. at, 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:gpasenizdeeg; (3) decrease the number of doses needed to &ctivesecsomesived effect; (4)
decrease the amount of a dose necessary to achitve a desired effect; (5) increase the formation of
active mgjgnglitesyif aRuidiadosmarna) ekemihidasirise haqionuaine atsteleteeomdagtabolites in
specific tissues and/or create a more effective drug and/or a safer drug for combination therapy,
whether#@¥ombination therapy is intentional or not. [0083]Replacement of an atom for one of its
isotopes may oftennagult in a change iflthe reaction rate offiighemical reaction. Thi&phenomenon is
known as the Kin{grr&k?otope Effect (#tt=. For example, @&Q-H bond is brokeg€tipg a
rate-determining ﬁep/@ a chemical relictidg (i.e. the step ithtbe highest transiti ée energy),

substituti'gg of a deffferi@m fog¢hat hydr ger?will pRuse a degrease in thggeaction rate dnd the process
will slow down. ghis phenomenoh j wn as the D I8 Kinetic Isotop ('DKIE"). See, e.g.
Foster et at, ug Res., vol, ¥4 H1-36 (1985), er et at, Can. Jiy . Pharmacaol., vol.
77, pp. 79-88 . [0084]The ngggnitude of the DKI e expressed asgfe ggtio between the

rates of a given reaction in which a C-H bond is broken, and the same reaction where deuterium is
substituted fé#asyidsgen. The DKRE@aRMNge frofviRRiteI A s otoe BHRERRYECDEFIHR numbers,
such as 50 or more, gaganing that the reaction can be fifty, or maf#; times slower when deuterium is
substituted for hydrogen. Without being ljmt gﬁ by a particul& 2 high DKIE valué&imay be due in
part to a phenome@énjklgwn as tunnelirQw%ich is a consequ@ncgé)f the uncer(airjgxﬂnciple.

o

Tunneling is ascribedtohe small mass o tom, andYocclrs because triansition states
. Bécause

h)ﬁdrogeq{g
involving HWSometimgg rmdn the absence ofthe gequired actiw_%ion ener
deuterium haggnoréAnass than hydri{gg%t statistically h}ga ﬁch lower pro‘t%';lpﬂjg Ef undergoing
this phenomémhpn. [PA85] Tritium ('n‘)‘i a rddlioactive isotoH f hytirogen, use(L'g rch, fusion

reactors, neutr8f gEnerators and,rao(i’(’)'bh%'ﬁnaceuticals. Trﬁ’lﬁm is a hydrogen atom t¥ht has 2
neutrons in thgpid¢leIke and has an aégpmgneeight close to 3Fttdsccurs naturally Entiigaenvironment in
very low concentrations, most commonly found as T20. Tritium decays slowly (half-life = 12.3 years)
and emits a low energy beta particle thaf ¢annot penetrate the outgrlayer of human skin. Internal
exposure is the main hazard associat ith this isotope, W4 #139888PCT1US2009/002999 21
yet it must be ingested in large amougits to jpose a significant health gisk. As compared with deuterium,
a lesser amount of tritium must be constfmedefore it reaches a Wazarflous level. Substitution of
tritium CT') for hydrogen re$ifits.in yeta ptronger bon n d%ute ium and gives numerically larger
isotope effects. [0086]Similarly, erpiements, including, but not limited to, -
13C or MC for carbon, 33S, 34 , and 170 or 150 for oxygen, may
lead to an analogous kinetic isot bogy expresses a variety of enzymes for
the purpose of eliminating foreign substances, such as therapeutic agents, from its circulation system.
Examples of such enzymes inclisdedtiditochromé-ePydroymagecyt@ines"), 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 pharmEastenic ieheddeviidiapAnalogsidation of a carbon-hydrogen (C-H)

bond to e{fﬁ%h]’”‘ cam&mﬁbiﬂk%%fmrb ; 1%@6}@%‘1‘?@@11@ cytidine analogs,

prodrugs thereof, synthetic intermediates thereof, and metabolites thereof. For example,

specific embodiments herein provide isotopically enriched S-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



The resultant metabolites may be stable or unstable under physiological conditions, and can have
substantially different phannacokinetic,-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 requiragiedemaigiration of multiple or high daily doses. [0088]Isoferrasrwishonest at certain
positions of a compound provided herein may pr&duce a detectable KIE that affects the

phafmaceq,km?Nﬁﬁﬁtﬁ&ﬂé}%‘?&éﬁ(@mﬁr daxigpledical nablemel a ZoEER USE ROVt herein in
comparison with a similar compound haying a natural isotopic composition. In one embodiment, the
deuteriufhentidiphdnteatteloinidd B TR site of C-H bond cleavage during’ metabolism.
[0089]Cqpgsajembastnsarbeihg ieititedbydeyipattivilmibrgisdipizenytitiratofzdgeg vdrerein one or
more h)éro en(g) in the 5-narytidine molecule is/are | iGally, enei | iyme In certain
embodi 5#@‘%? L ARG Sh ?éecgr%ep%uer&# §0 oﬁrrr{r%lj!g%: NH%QSI%%E@&W&%}F%%B évgglf

2009/1 39868 ETpuIBR0IeE (Dobseasaihemimberobdosrs aeedatin ashipee agesieed effsctys v6, and
Y7) isfafgﬁ?%%%?m%é ISR ca'ly RarinBeR N FEUHRM T ANE PE RIS HRENBIERI(S) is/are
ed hy

non-enri 1ydrogen atom(s). In particular embodiments, one, two, tthree, fqur,. five six, or seven of
the indicﬁwéam%@ﬁ@@)vefa?@k%iﬁﬁiééﬂweﬁﬁéﬂ’é’ﬂFﬁiiﬁ?ﬂ@ﬁ@ig‘Fﬁfe&ﬁ% ﬁ?’Pgﬁhﬁiﬂﬂw%f Y atom(s) is/are
non-enrigRegeRyas auRas)itkGaplc fe Heince midadiments moecaffeaie: Mragad/onatkafeibose moiety
of Compaqund (1) are, deuteriym-enriched. Particular. I imited to, the
followinggé'ﬂﬁé ﬁ%%fﬁﬂ‘%f%ﬁ'ﬁ%ﬂ%‘% '%ﬁg%%%eﬁs a e?f}%ga Aygﬁﬁgﬁﬁﬁﬁég position, Le., a

sample ci#0g¥fsinReimageremtofapaten faonedditeisoiprenmenrnier spbimarhaeis Fotifion(s) above
the naturgl ApUNOANGE UrdGHIGT H¥abtion. 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 ofa
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, meanilng 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, whichisa
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;O. Tritium decays
slowly (half-life = 12.3 years) and emits a low energy beta particle that cannot peﬁetrate the

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



WO 2009/139888PCT1US20091002999 23 [0091]In certain embodiments, the Y atom on the
5-azacytosine-moiety of Compound (1) is deuterium-enriched. Particular example includes the
following compound, in which the label "13" indicates a deuterium-enriched atomic position, I. e., a
sample comypidsiagpiiiesgiven compound has a deuterium enrichment at thedrntizaeaisasition(s) above
the natural abundance of deuterium: NH2 11N DRO OH OH 1-8 [0092]In certain embodiments, one or
more Y gipmsQk Radioee MOiely aneue 1% pées eiiecenakeyiaie maistypafddevihound (1) are
deuterium-enriched, Particular examples include, but are not Jimited tohthe ﬂollo ir&g 1compounds, in
which theerBRYm R [SeE ameugt Rl FE R ILR 88“3?8?%1%”“5 S SR R A Rple cor%‘rserll'sing the
given copupetivnddinst aritani€ T fonhighrogant mthis ingitateniopgeitimmd frabclpattriumandal abundance

of deuteriy; WEZNERR DL N A, NAR

LS

[0086]  Similarly, substitution of isotopes for other elements, including, but not limited to,
BC or “C for carbon, 8, ¥, or %S for s{xlfur, 15N for nitrogen, and ‘7O or 0 for oxygen,
may lead to an analogous kinetic isotope effect.

[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 compouﬁds involve the oxidation of a carbon-
hydrogen (C-H) bond to either a carbon-oxygen (C-0) 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.
[0088]  Isotopic enrichment ai 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. |

[00689]  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 (f):

NH,
, jl\ Sy
e N/ko
HO Y2
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D D A 0HOIHO 1,0HO 1-14 WO 2009/139888PCT/US2009/002999 24 and HO 1-15 100931lt is
understood that one or more deuterium(s) may exchange with hydrogen uhder physiological
conditions. [0094]Certain embodiments herein provide carbon-13 enriched analogs of 5-azacytidine,

wherein onewg Aasa agpon(s) in the 5-azacytidine molecule is/are isotopicaiyssossioEdovith
carbon-13. In certain embodiments, provided her#in are compounds of formula (II): NH2 N

wherein one or more Y atom(s) (i.e., Y', Y, Y7, Y, Y5, Y®, and Y7) isfare hydrogen(s)
isotopically enriched with deuteriurm, 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 remaining Y atom(s)
is/are non-enriched hydrogen(s). | ; }
[0090]  In certain embodiments, one or more Y atoms on the ribose moiety of Compound
(I) 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, ie., a
sample comprising the given compound has a deuterium enrichment at the indicated

position(s) above the natural abundance of deuterium:

NH, . NH, . NH
/l\ !
| IL\N
N)\O

N~ SN
NN

HO

I-1
NH2

Sy
N

H H
D OH OHH
1-4

L




'NN™ HO,,. 411 OH On OD, 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 atomgg) theaiadesms 1, 2, 3, 4, 5, 6, 7, and 8) is/are isotopically enrichasasitnezdson-13, and
any remaining carbon atom(s) is/are non-enriche# 100951In certain embodiments, one or more

carbon gi@@$) of thedihnpenbomiealsCaapasE G;k)tﬁéﬁaaﬁiﬁahedwiﬁmgtmm&ﬂamﬂqm]ar
examples include, but are lml to, the oIJo unds |n WhIChc{he a%t,e ( ") indicates
a carboris FEURTEMERHf % Pir gramp gdﬁ%\,éfggéiﬁ%g@mg RS S cdmpouné as a carbon-13
enrich mma?mamdihmmq@omnm(@)mbhmbaﬂomtmmaimbu pgasemple carnpnsitg; tha/given
2009/132&%%&%%%}?%QQ@&QQ?&%%%%%%&'1;,%193-@4 position(s) above the natural

abundance of deuterium:
NH;

XL
A

HO.

I-8 .
[6092]  In certain embodiments, one or more Y atoms on the ribose moiety and the Y
atom on the 5-azacytosine moiety of Compound (I) 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: NH2 NHy

N)\N | N/gN N)\N
D)l\N/gO D/LN/KQ D/"\N/ko




[I-10H-1 1 10096]In certain embodiments, one or more carbon atom(s) of the 5-azacytosine moiety of
Compound (1) are enriched with carbon-I3. Particular examples include, but are not limited to, the
following compounds, in which the asterisk "*" indicates a carbon-13 enriched WO
2009/13988gR{5hibss48%49/002999 26 atomic position, i.e., a sample comrisingdiaeissen compound
has a carbon-13 enrichment at the indicated position(s) above the natural abundance of carbon-13:
[0097]In certain embodiments, one or more carbon atams on the ribose moiety and one or more
carbon atoms on the 5-azacytosine moiety of CompO}ﬁQ (I1) are enriched with carbon-13, i.e., any
combination of carbon-13 enrichment for the ribose oiety and carbon-13 enrichment for the -
azacitosine moiety is encompassed herein. 1009’)%1:@09&&1 embodiments, one or more hydrogen(s)
is/are enriched with deuterium(s) and one Qr ngo carffon(sfis/are enriched with carbon-13, i.e., any
combination of deuterium enrichment and ‘€arbon-13 ehrichment of 5-azacytidine is encompassed
herein. 3.Synthesis of Isotopically Enriched C |rc|)e Ayalogs [0099]The compounds described herein
may be synthesized using any method knowmtyo —i‘u ordinary skill in the art. For example, particular
compounds described herein are synﬂfl’ésized L@i‘ng Sindard synthetic organic chemistry techniques
known to those of ordinary skill in the art. In somgggmbodiments, known procedures for the synthesis
of 5- azacytidine aye employed, wherein one or more of tg%s reagents, starting materials, precursors, or
intermecmiiw are FEEIHEE%F%QO 2 PR SPOS TSRS %@%ﬁ@%@%ﬁy&%ﬁ‘%’ gﬁ%fgf'%fs,
precursaiysisisgiRunasidigensncluding but not limited to one or more deuterium-enriched reagents,

orind TEAT > Lot B Bl MG EIRISS AN SLIORE LRGN O SabotidRa0e 'S

starting als, precursors, or in . Isotopically enriche maierials,
precursosberriimuaerneniate saxbenfehintheciaagaentidiap madeenls verphiepialbyawiahse ¥hémical
reactiong poivpstoane efisidthiddiseats, fosme ﬁ‘éﬂ:@@ﬂiﬁ@?ﬁ?iﬁﬂi%%& lbayed on those
disclosed in U.S. Patent No. 7,038,038, which is incorporated herein by reference in its entirety.
1001001 In certain embodiments, a suitable isotopically enriched starting material, suchasa
deuterium-enriched ribose, a deuterium-enriched 5-ag’§cytosine, a carbon-13-enriched WO
2009/139888PCT/US2009/002999 s

{an,
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 faiiowing compounds, in which the asterisk (“*") indicates a carbon-13 enriched
atornic 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:



27 ribose, and/or a carbon-13-enriched 5-azacytosine, may be employed as the starting material in the
following general scheme to prepare 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 wittybewgmsiaddisilazane (HMDS) to render a silylated 5-azacyiosinesdeisaseetyl-D-ribose
is prepared by reacting D-ribose with sodium acetéte in acetic anhydride, following the procedures in
Brown et al., Biochemical Prepayigtions, 1955, 4, 70- 46, The silylated 5-azagytosine is coupled to
tetraacetyl-D-ribose in the presgnce of TMS-triflate, aid the resulting prote¢ted 5-azacytidine is treated
with sodium methoxide in meghanvy to yield 5-azac%iidl, . See U.S. Pa'j%t 7,038,038. [00101] In

some embodiments, one or more lydrogen positioas inthe ribose portiofp of 5k azacytidine are
enriched with deuterium. Such § azaé&/tidéne analogs'+nay Be prepared foll§ving&cheme 1 from a
suitable deuterium®&iched ribgse, purchased from a commeifal WO
2009/139888PCT/US20097963 2 5 i
examples of deuteriumtg 1| 34} limited to, the following
compounds listed in Tab® 1, Which may be cdfiVert®d to the,correspdndify deutesium-enriched
S-azacytidine analogs. TABLE 3 Starting MateriglP-Ribose-I-D D-Rihgse-2-D D-Ribose-3-D
D-Ribose-4-D Source/Reference Cambridge Isotop% ;lﬂab' Cambridge Isotb?l’%e Lab.

o N/I‘\N N)\N
LA NS

e procedures. Specific

I1-10 Ii-11

[0096] In certain embodiments, one or more carbon atom(s) of the 5-azacyiosine moiety

of Compound (II} are enriched with carbon-13. Particular examples inciude, but are not

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



Omicron Biochemicals, Inc. OH Omicron Biochemicals, Inc. 5-Azacytidine Product I-1 1-2 1-3 1-4
D-Ribose-5,5¢c D2 HO13 OH OH

WO 2009/139888 ' PCT/US2009/002999
: 26
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 NHz

N)\\‘N N}L\‘N
*”\N/J\O ' ILM/*Ko

HO

I-12 IE-13 ‘ in-14
[6097]  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-1 3‘, i.e., any combination of carbon-13 enrichment for the ribose moiety and carbon-
13 enrichment for the azacitosine moiety is encompassed herein. ‘
10098} 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 S-azacytidine is encompassed herein.
3. Synthesis of Isotopically Enriched Cytidine Analogs

[0099]  The compounds described herein may be synthesized using any method known to
one of ordinary skill in the art. For example, particular compounds described herein are
synthesized using standard synthetic organic chemistry techniques known to those of
ordinary skill in the art. In some embodiments, known procedures for the synthesis of 5-
azacytidine are employed, wherein one or more of the reagents, starting materials, precursors,
or intermediates are replaced by one or more isotopically-enriched reagents, starting

' materials, precursors, or intermediates, including but not limited to one or more deuterium-
enriched reagents, starting materials, precursors, or intermediates, and/or one or more carbon-
13-enriched reagents, starting materials, precursors, or intermediates. Isotopically enriched .
reagents, starting materials, precursors, or intermediates are commercially available or may
be prepared by routine chemical reactions known to one of skill in the art. In some
embodiments, the routes are based on those disclosed in U.S. Patent No. 7,038,038, which is
incorporated herein by reference in its entirety.
[00100] In certain embodiments, a suitable isotopically enriched starting material, such as

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



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 following Scheme 1. The deuterated 5-azacytosine may be prepared, e.g., from suitable
deuterated reaggtsiagshown in Scheme 2. See e.g., Gahmdmann et al., i¢hasddemiadsd, 87, 19-24;
Piskala et al., in Zorbach and Tipson (eds.) Syntﬁétic Procedures in Nucleic Acid Chemistry, Vol. 1,

Wiley '”%ﬁgée&?@'o{-\k?%%@ﬁkl 4.968: 1A 5.408 oﬁh@'%@%ﬁéﬁ&@aﬁﬁ@%@ﬁm 4947, 32,
3966-3976. W 2009/139888PCT/US2009/002999 29 Schem 2N,|1 12 C(OCHZO 13)3 Meati

- Ml 11,1 g fRlOH R ERERI RSRIBRANITERER LIS RRTEARF BB g carbon-1

enriched S-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
S-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 sodinm methoxide in
methanol to yiéld J-azacytidine., See U.S. Patent No, 7,038,038,

Scheme 1 .
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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



Alternative conditions for preparing 5-az-acytosine: [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 Schigsngeb,GosiRling a suitable deuterated ribose starting materiasivishodseiemated
5-azacytosine. For example, compounds 1-9, 1-28, 1-11, 1-12,1-13, and 1-14 may be prepared from

the correspandig deATRIRAIPRR SR AIEANGHS! iptastio habipds STubsloniaiidcheazacytosine

prepare accord?urg to Scheme%)[00104] n some embodiments, one or mor i{arg‘gn atoms in the

ribose pokRsA Brting Farttial faclide Pt aak HMtetiertheslolinwng Sapo HrABgs may be
preparee-fglloyinaidehagiee kiineraduithbleoerspondidsatvichbhribuithed fezasgiiinem a commercial
source OP:ﬁ‘g{e ared following literature procedures. Specific examples of carbon-13-enriched ribose
starting 8l include, but are not limited to, the following compounds listed in Table 2, which may
be converted td#BIIBDAesponding carbon-13-enriched 5-azacytidine analogs. (The asterisk "*"
indicates a carbon-13 enriched atomic position) WO 2009/139888PCT/US2009/002999 31 [00105]
In other emigag ts, one or more carbon atomg in the,>- zacxtosine ring Srezaeytitied with
carbon-lS.%m‘%nazacytidiﬁé‘-'B%s may be pggﬂsﬁéiﬁ%m%arbon-l& eiiiotagt 5-azacytosine
following Scheme 1. The on-13 enriched 5-azscytosine intermediates may be prepared from
suitable GaIRA¥LS gxriched g?e g showgimBisnamedpeeats-d., Grundmamt et al., Chem. Ber.
1954, 87, 19-24; Piskala el a b;bé’ch 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,

D-Ribose-2-D Cambridge Isotope Lab. - I-2
How o
RO ' .
H
D-Ribose-3-D ° ° Omicron Biochemicals, Inc. I-3
Hon  on
HO
D-Ribose-4-D ° o Omicron Biochemicals, Inc. I-4
_ OH OH
. \ o< /"o |
D-Ribose-5,5* % ° ?“OH Omicron Biochemicals, Inc. I-5
D: Hon o '
. NG Prepared following the
D-Ribose- ° o procedures in 16
3,4,5,5-Dy o J. Am. Chem. Soc. 1996,
O OH 118, 7929-7940.

[00102] In other embodiments, the hydrogen position on the 5-azacytosine ring of 3-
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 ef al., in Zorbach and Tipson (eds.) Synthetic
Procedures in Nucleic Acid Chemistry, Vol. 1, Wiley Intershience, New York, 1968, 107-
108; Piskala, Collect. Czech. Chem. Comm. 1967, 32, 3966-3576.



Mell HN NH2 NH2  NH2 HI3C(OCH2CH3)3 NH2 (from Sigma Aldrich)'N dry DMFMt No

WO 2009/139888 PCTAIS2009/602999
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Alternative conditions for preparing 5-azacytosine:
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[60103] 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 5S-azacytidine analogs may be prepared, e.g., following Scheme 1, coupling
a suitable deuterated ribose startmg matenais with deuterated 5-azacytosine. For example,
compounds I-9, I-10, I-11, I-12, I-13, and 1-14 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 ehxiched 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)



(from Sigtua Aldrich) HN. ....O0HC1HHC(OCH2CF13)3 .13r "Idred isiliCOH HN%...."-N T.N H2 (from

Sigma Aldrich) "In --".*dry DMF NH2NH2 O (from Sign Aldrich)  11-13
WO 2000/139888 PCT/US2009/002999
30
TABLE 2
Starting S-Azacytidine
Material Structure Source/Reference Prodact
HO. _
G ‘ . -
D-Ribose-1-C oH Sigma Aldrich I-1
H
H OH
HO.
o
-D-Ribose-2-C o Sigma Aldrich 11-2
H OH . H
HO
0 ‘
D-Ribose-3-3C ] OH  Omicron Biochemicals, Inc. il-3
HoH  oH
HO
O
D-Ribose-4-"C ¢ C"  Omicron Biochemicals, Inc. -4
H o
HO
A o . .
D-Ribose-5-1C O Cambridge Isotope Lab. I1-5
Hou on
HO
D-Ribose- OO ) i '
13 Sigma Aldrich I1-6
3,2" Cz H'QH *
HO
D-Ribose- O o ) ) )
3 - Omicron Biochemicals, Inc. 1-7
1,3' Cz H OH H
HO. |
D-Ribose- O~ tneon . . . .
3 Omicron Biochemicals, inc. Ii-8
135' C2 H ] H .
Ho.
D-Ribose- ° OH . . .
3 & - Omicron Biochemicals, Inc. -9
2,5-°Cy HOH . .



(from Signa Aldrich) WO.2009/139888PCT/US2009/002999 , 32 13. Such 5-azacytidine analogs may
be prepared following Scheme I, 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-epyighadxidese starting material listed in Table 2, and carbon-g8iegsiobeehEsmzacytosine
prepared according to Scheme 3. [00107] The rodites and methods described'above may be modified
to provide an isotopolougue f5 -azacytidine having both deuterium enrichment and carbon-13
enrichment mfﬁbmnaceutlca lations

Sigma Aldrich- t 110
2,3,4,5- 3¢y W oy .
HO._,
D-Ribose- e O b0 .
" Cambridge Isotope Lab., ' H-11
152:33435' CS H r‘f p H . ,

[001065] 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 s}wwn in
Scheme 3. See e.g., Grundmann et al., Chem. Ber. 1954, 87, 19-24; Piskala eé 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 . ‘ l, o
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[60106] 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-



1.0verview 1001081 Embodiments herein encompass pharmaceutical formulations and compositions
tomprising one or more cytidine analogs, e.g., 5-azacytidine, and optionally a permeation enhancer,
wherein the formulations and compositions are prepared for oral administration. In a particular
embodimentyihestormgations and compositions are prepared for releaserOEthg2eyfRiizss%analog
substantially in the stomach. In specific embodinf@nts, the cytidine analogs, e.g., 5-azacytidine, and

the pharjiacgdicaliopuationmpas hemmosibpasarslveaskiscitaningciptiagassaitabilisorders
associated with abnormal cell prgliferation, Wgerej the cytidine gnql&gﬁg thﬁ%ef&)gpulations and
compositdhenste FRESHFS TR S PE ARSI AR TRIEBY F8F IR SIS Cytidine analogs
substantialyyipdie. SronacimPetmutanedshoarhe prepetatdroonth e arbenef baerishedaibosgtidine analogs,
©.0., S-azpoiidne ol e A EPAIBCR AlebatNRT SRR SALoRS ACH RO Uealing
partlcula? meﬁcaﬁlnlalca‘tlons, as provided herein. The pharmaceuitical formulations and compositions
comprisitigSepdind.analogs provided herein are intended for oral delivery of the cytidine analog in

subjects jgpRaed theseobuisakdslivapaleraatsdadusie huy BeavaifisaitegiovitRiats, capsules,
caplets, solutions, suspensions, and syrups, anqg may also comprise a, plurality of gr. ulest, beads,
powders i SHPRASHEHTA P75y RIRF ﬁB%‘ﬁ‘@%ﬁ%’a%%‘“’fgm .egﬂ‘éﬁl‘?ﬁ’? § gﬁ%)éé())egg%rﬂe’f’éerrrléd to herein
as the "drug co®" whiphaieniadasichEFotisinatmnalog. 1001091 Particular embodiments herein provide
solid oral dosage formls that a8 }@Q{gts or capsules. In certain embodiments, the formulation is a tablet

.. . - . [ . . . . ..
comprising a cytidine analog-tmcertain embodiments, the formulation is a capsule comprising a

cytidine 408168] In Emvbattireentsdisneio srsompasanbesrarcenbienl Sarmlations 196 ennBREHEARRY comprise
one or Mote eXGInIeNIS  SHIERASHRRE XRAIYS, OPJ3Nis Gl saduitRALNy ORI slisintegrants,

granulating agents, binding agents, polymers, and ¢oating agents. In. certain emhodiments, the
formuIati6%?‘[‘2%‘<°;\‘|"‘i'=iP’t“l}i‘ﬁf.frll'i'att%3 rfg@ﬁgﬁt’t%fbﬁ 8P4 BRI B’éeo%?g?ﬁesd ReY5) r%f?fgﬂbs trml{m‘\/%“b

nis a
2009/139888 Rk 4hHIARH07 FOfAsnatuionien delmapesitibistare prpargd e fdkiawe. of thabstantially in
the stomach..In certain embodimer latiQq.i :%!%'ﬁsc ik CRERY ,
embodim%#t%’,”ﬁ%‘?‘??ﬁﬂg]?%%éﬂg%éﬁ%éé%%éﬁg%%ﬁﬁuﬁgm embpb?%séé#g the capgile_is a
hydroxypegpyi-aratyyidistu raseits pvopeapinakdonnsiatians endssamprsfient eyt fetion is an

immedialg telease capsHR dRGaHRIAeBRRARAR S bR BN plitda R wRediateor controlled
release capsulé reIeasinggthe API, e.g., substantia]ly in the stoma g In r%jert in erpfb{)dimehts, the
|

formulatiGhtidinerapaingsatemfemraltions ‘Eﬂﬁ’?ﬂ@gi’)w&esﬂﬁg?ﬁ?ﬁ SRR AETHIOUR Toltowing
administr@tw@a!jnyc@ﬁte&lbﬁmbﬂd;imgﬁtﬁnemu@mm@aémiammmwthﬁaaé@bt cytidine analogs,
0., S-azacylidine, for e pIspRRlgR LA PhABGeNlcal R Rk el dlgease
assouatednwﬂ abnormal cel proliteration, wherein the composition Is prepared for oral administration.

2. PerfornpaenssatipT ef pharmeetiiist Srmbtians apditernasitens BF i HReRA MBS mMAUAE, the
formulations; cmising-shaisy tisiam, anplogmraiebasal o5 exaaie: mtzasylidideneffect an immediate

release of the API upon, oral administratjon, In particular gmbodim the formulations comprising the
" cytidine a?%@ﬁ@}%%ﬁ‘ﬁ??&?&%%?é’f%—‘g?g%%ﬁﬁé?%ggﬁ%ﬁggoar%%?gﬁe&t%éﬁfl ‘aiﬁgol%hylactically
effective anatuginaiitjecoytitinedsthedas.(&d] dgiicmpiivrronte iochwiduiaiprottiymitad Wiect an
mmediate griRess ol ie ARLURan At edRIRIGHOmd AL bid Gy B AmRamEn, the

formulations co’r’ﬁ?:"}?lsmg’t cytidine analogs, such as, for example, 5-azacytidine, effect a controlled

release opttralitpoSatasulatidisads, erveRIFRIME IS that B1aYRR MHARIGS SRCRRT AP dmBStiments, the
formulatiqgs,campaisnsothe exdiciaecnalonss Suctiasy fereanisieohtainscididinidinoanplige a

therapeutically or prophylactically gffective amount of the.gytidine analog a drug.r e

controllinéo&lj éongﬁﬁ’lgﬁ ﬁﬁei@{%éfg%fgsol?efgfgabgl vd%%séo%étf) %@ %Sr?ﬁfo%%ﬁ%gt%%n |glh%/bi%kﬁ1%§ stomach. In
certain enshoalaeriscertaineabdimensyimdomaintos jsaagblss ecampidsiod sreyidiftyanalagon to control
the release of e, eyliding, ARAI9Y. WiASIARSROAIMAD EEAAIRYS Bskleshallsmaydeaamployed in

the formulation to control the reoltgaser%?lthe cytidine analog in the substantially in the stomach. [00112]
In certain enbodtmerpithairblesAt RARSHS THRASTHRPIFE eptiamU BRI SE B PRENGT example,

5-azacytidingpilaasetha A subsiay) talwin  neias adiivees esiirants) idisiegemin certain

embodiments, the formulatr'ﬁgg. effect an im{nediate rg:lea e of th Scyltid‘j:gga?ggll,ggoﬁpﬁqg r%fsral

administr & L ARSI A S R AR R TSI RIT 3RO RS PR SHEN furtier Comprises & drug release
controllinghecioyparativn iser émtbdiaeuglcate sadewV b oG I3dsRBRATY 1B Booeon & 34
‘controlling component is adjusted such that the release of the cytidine analog occurs substantially in

" the stomach. In particular embodiments, the drug release controlling 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
tha nactrointactinal tract of a cr1ibiect are known in the art and inchide for avamnle <cintinranhice



WO 2009/139888PCT/U52009/002999 35 than about 60%, 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. {p@Ld@liataods by which skilled practitioners can assess thec@resimgadagability of a drug
formulation in a subject are known in the art. Suci# methods, include, for example, comparing certain

dosing [RigiRa R AIBAIP kB sy D O RPHBIE L RHITY M RS HIRERN G ETRlgN (Cmax), time

to maximum plasma concentration (“Tmax"), or area-underthe-curve ("AUC") determinations. [00117]

ParticulatekaBiennierths faraniationea basd selatia sreatio i etiainerbgdimsptedige release oral
fOWEU|atiwiﬁraﬁ%&riwmmdﬁmk?ﬁedﬁfmmml Hadhe icra}bbammmh)éwo ing ca(o o)
cytidine anglog (e.q., 5- idine) that achieve a particular AUC value, (e.q., AUC(0-1) or AUC(0-0D
in the subjg& ?@gﬁ?ﬁ?mﬁﬁﬁéﬁ}%&g%ﬂ&?@ﬁ? z%§,§‘aer§%r%1 e?g%?g’c’aarﬂéﬁjlé're cgr%%odiments
provide qeddakercapiationk treatadc hishedimeaisl Ghodumulbtivteastndbouediain g komtro]led least about 50
ng-hr/mL, - ’ - t Holgalr/mL, at
least abo%%%)%(;% %ﬂﬁ%ﬁt@%ﬁ%ﬁégﬁ%ﬁ é@%}%ﬁqr %%’P%gé%%%ﬁtiggg%ﬁ l%r?#mL, at Ie-tag’st about 350
ng-hr/mLthefasaslasisnds acepidyivinteeratinesablsh that Sosadvps AubstantiaHe i isumsel ng-hr/mL, at
least abqyfigwthp adnsifbraideast saiih CRMAGENAR eAblRASARHGR Cidgrhpd¥y thaldrasgt about 700
nghr/mL, at least about 750 g-hr/gé% atéea?&about 8Q0 n(ggh'r/gm, at legst about 85{0 ng-hr/mL, at
least abdOHEH ARR %E’,gatgéa&'gf Bt-d80 R BRPRTRUSE RERP %fgfﬁ"ib’b??h‘ﬁ’-‘ﬂﬁ?ﬁu% ast about
1100 ng-fe4ting atiesst abauei 420 itigabnionabtdd asbifscatich3 0tergin the Lompieitstralsout 1400
ng-hr/mL_at le t .nd-Rr/mL, at least about 1600 ng-hr/mL, at least about 1700 ng-hr/mL, at
least abo“ﬂrf3 aaégg%ﬁ%%?r n%]ﬁg%%%%gtg ggout 1900 ng-hr/mL, at least about 2000 ng-hr/mL, at least about
2250 ng-hr/mL, or at |@ast atH s S GJesipin Aasage s EHde RRItiRe AUC determination is
obtained (§o{i tiMme-GenseHBIGMRRA! MR FakinAlSREmpRiaip etk onakReahloog samples of
animals or human volunteers fql QWin%dOSinéq?éfog'ﬂ? arti%xj%%%zwimegf herein provide
pharmac@%tfﬁ'éﬁﬂﬁﬁlﬂa%&@cé@é'ﬁh? R PLTRAELe AP S T3S P& 8 Formulations that
release thémifistsathria it phytioutreestbodirokits ptiepfisingl atiopt dmerzisalg ghtecytidinazaelpidine) that
achieve a particylar u (o) [ gl}g% | | ' ormulation is
orally adﬁw%%isétsé%aeg@@%lggag% 0 m%’e%%ﬁ ;r{o?éiggl éra form%%%%%?ﬁ?g%gg%@%%ﬁgx of the
cytidine amgugt of thaextidimscuetos (madnertignals: ascuBerngrvipicatsbang sifefiers ng/mL, Wo
2009/13983RRkatd FhralP 91302 299 B ablansdmbeitta.ng/mL, at least about 150 ng/mL, at least
about 200 ng/mL, at least,aboyt 250 ng/mL, tleﬁstabout 300 %IBL at least aat?out 35%ng/mL, at
least aboltPA4H n w“%‘i‘e%{g%% 8’(??%5%‘?1 PR AR 85 P BB S TS 0B 1R 58 aB 6t 550 ng/mL,
at least ai itGAMplNE-aasdgtidirabelficd a0 oy miledatiessstafitbe A I Gubglantily ladbe about 750
ng/m., atigastabeu 809 GlRkathineShARRULPSR ARk fraRARaMI SALAR!BLingbigast about

950 ng/mL, at least about 1000 ng/mL, at least about 1100 ng/mL, at least about 1200 ng/mL, at least
about 136PieAnaRaEAHChISUOT ST aZeC IR L RRISOIPISB @ HSFNSUHPREYKrabout 1600 ng/mL,

at }east a@ﬁh}l&%@cﬂﬂ%ﬁ‘e&ﬁ?@@ﬁiﬁb@bﬂr &&Qgﬁmb H_ehnﬁbgﬁlﬁi adeut x?e%@eﬂgfmbl lsaigesst about 2000
ng/mL, at least about 2250 n , O east about, 2500 ng/mL. [00119] Particular embogiments
nerein o GORRFRAAEA A CATO N AR b SR
formulatieesgdinaimbtelimetise ridtisestistgn palyniartmaisiknsiachy, bormpisyss inchis drmmulatioy (e.g.,
S-azacytigine) hatachieye. & PALICHIALIMGig M B RIASRARARC SULAHgNndBianau the subject

to which thg(%ormufgetion IS orallésg}&mmstered. Particular embodiments provide oral formulations that
achieve anmhbsearieyedinithe Deaniation xcontsel thegalerss pfithe eeiding AanaleR i@ min., less than
about 20 fiRtAasE¢hahaRathah.min., less than about 30 min., less than about 35 min., less than

about 40 min. Jess.than apout 45.min., less than about 50 min., less than about.55 min. ,less than
about 60 m‘% sslﬁw%?{tgglow}é%d%epﬁ’e@se Hgﬂ“g 532%5%@ Sou S‘r’hlsrlll.(f ess than

oymance o Lesiain Aasaps

RS FORRHS
about 80 asjfor lessbianseiracy Béimine]desstieaiPaboutt80inlinintessthancabmenggahin., less than
about 10 ipins<le3% iR ARk LA SRimeteS HOARARRMGAL OeiD arl SR RN ARAAL SPyfRIN., less

_ than about 120 min., less than about 130 min., less than about 140 min., less than about 150 min.,
less than @SR REGIRAPIBTAAAMIPSTRUYD M ReriiscembeAipeRie. 88 formulaliRRthan about 190 -
min., lessofirnaRoRRePsRipriss trap ahovt 234:0lihglesaibameitdRhm Hudeskdtan about
230 min., or less than about 240 min. In particular embodiments, the Tmax value is measured from the
time at which the formulation is orally administered. [00120] Particular embodiments herein provide
oral dosage forms comprising a cytidine analog, wherein the oral dosage forms have an enteric
coating. Particular embodiments provide a permeable or partly permeable (e.g., "leaky") enteric
coating with pores. In particular embodiments, the permeable or, partly permeable enteric-coated
tablet releases the 5-azacytidine in an immediate release manner substantially in the stomach.
3.Design of Certain Dosage Forms Provided Herein 1001211 Provided herein are dosage forms

designed to maximize the absorption and/or efficacious delivery of certain cytidine analogs, e.g.,
E_a7vacrviidine 11inon oral adminictratinn \ WO 2000/10QQQAPCT11I<20001NN2000 7 o for relaace



least about 80 mg, at least about 100 mg, at least about 120 mg, at least about 140 mg, at least about
160 mg, at least about 180 mg, at least about 200 mg, at least about 220 mg, at least ‘WO
2009/139888PCTMS2009/002999 38 about 240 mg, at least about 260 mg, at least about 280 mg, at
least about 300 @ asdemst about 320 mg, at least about 340 mg, at leastcaimnzn@Brvey, at least
about 380 mg, at least about 400 mg, at least ab&ut 420 mg, at least about 440 mg, at least about 460

lmg, at L%ﬁhg%o%mg ﬁﬁblﬁiﬁnﬁiséﬁéﬁisﬁg%%bﬁ%fm ﬂli@@s@ﬁewﬁ@mﬁgmglimalblooug 700 mg||, at
east about X ,,at least abqut mg,.at legst out m t least { mg, at least
about 125(5‘83%,‘%\9@%&%%8%& Oé?’r?@',n ’l%’aeé{ﬁ&%ddaﬂ'{eﬁfa@%%g’}‘% ?iel%aé? 5%‘?&??5%60 mg, at least about
1600 mg;oaigemsitabadindzdGuriytiat thastlatreuifiBO Oviitinatiskey Bivumald@e g catdesnist about 2000
Mo, at least ARG ZRORIrAldRash BRoi R U3 ALIRA T ARONLEROR Minligs! aboul 2400 mg,
at least abou at

east abo 0 mg, at least about 4000 mg, or at least about 5000 mg.

[00124] m!@eﬂ@ﬁtéiﬁgbéﬁﬁ%ﬂ@} thet thatrirase Afithe extidine ndng s sstaipnd BRAABEERactured using
standardy AL B DRI ORESSHATh RIABSIHIBR DA SAWRMEA Ifiketnidiampatigents, the
method for forming the tablets is direct compression Ra owdeer.%talline nd/é)r granular ‘
compositiit e FEHGR e corRmNRARR R ,aiFSr’rﬁcd?% %@Hﬁﬁ‘?ﬁ%ﬁ RGP ARPe excipients, such
as, for exapsgiacaiyyielsaadditvemibaiymeitheosPhinlike itesineaipanod diméntgraan alternative to

direct cofppfpeSIORy i Rle LI RAISPARb SN L SR LR qRProcesses, I

certain e ets are mo ther than compressed, stafting with a moist or
otherwisgastzizbstintldraciof msubieatrmerkpoumie the ado andrinsdds, dpnesramitatointisEMigues are
used. [0Q4 2RldRLaHRIR STBIYIENER S dBRPWRHIRUARIBR ORI WA IS GRRs WiBsMay be
manufactured using Standard, art-recognized capsule processing procedures and equipments. In
certain eBiBARINSTNe! UarRtunAnS OIS be prepared in which the capsules contain a mixture
of the cy{glinpspnalegtiznthvegbbaisenis hemﬁtweopb'mtenﬁdﬂcﬂﬁammg\'guch as, for
example, poetivieNe d¥ca and. e dkeaiy e ARRAGNIANIR. DAL Agipl cARRIRR NaY be
prepared containing granules of the cytidine analog in combination with a solid pulverutent carrier,

such as, for tomachlscrmprining sxotidine sealoartiol, Trrzaeitilins thes athieve Tparfisweh, amylopectin,

cellulose JesvativethoiBRlaa- Whics T Tambrdtnentiapyhadigrlatin GaRWe Sbeloaache prepared
from a ca}éﬁgule composition_comprising_gelatin and a%mal amou&%cra"é@ stlc%ge[ such as glycerol. In

certain eAMBATHHSRNS SAK LRI ForHeHAR ke Hmsot 819K EEH8 82 arbohydrate
material. d¢hizeeaineg posodd oren teath eboap Stde at denpabiiarl 06 yatliditi aberdy 15 atdgastymers,

lorings, flayayi d pacifi ' ' ' , ises HPMC.
W0 200 R BB A S B S U B0, e R e e
cytidine derstapoutdbactisastebei80% .t deasiabrt i&SHrepdeast abmy HacBleasabants without

causing ggnifigantsyasalyiipsegiasationntin, cyidinasnalosdnoraicaianegshodinasts, the
formulation of the cytidine analog, such as, fo&géya%ale 5-az idjne, is a tablet which contains a
&

, cyt
coating s dYG AL G R gfﬂ’uﬁr ub ﬁ?mgﬁ%/@ fﬁ(&%ignificant hydrolytic
degradatjgeiasihe kyticttam antodintethe fherfortatiation(egridmentiedichantraldtenisiamployed as

the solvent for coating.the dr n ' i t I ytidine
analog isaé"{jékgfg cgr;]%é% ngag%ﬁr%ggg? %%%ﬂ%%&(i%}ﬁgﬁz %ﬁ%&%ﬁvﬁ%‘gﬁﬁ particular
embodimanalegysuchras Bmptoyaieas-tracytidiag: fordirhacsainPircprirgs b e RBEiRRents, the tablet
containing,te Gyl e ANARG IS TienRAIRCLIHIS AN PR sAlvaltsHUaash e fiestinaisiegradation of
the pharmaceutical composition, In Partiqrﬁ?&gbpdig% ts, water is us[%d as.the film coating solvent
without eFBRAMPEUS:ARSHER STRIFS IR QAN AL e gﬁsﬁﬂﬁﬂ‘.ﬂﬁ‘?%’r i AR an oral
dosage feliafaamiatisins abaasedislibetated ! hnia dueoondi) actbigraéfeatsilriieed igkebddyg release
upon oral delivery. In certain embadim the grak.do fo mprising:R-agacytidine and an
aaueous B BB S o B B e, the
stomach forodatien erimtirizinadsitidinsanioppovidediiersinds.c@boesanian abigd¥s-based film
coating compLiseabBsaciipRAS e ARbUPRIA! Hiteetiain ambodimenisuavidesoaerein is a
controlled release pharmaceutical formulation for oral administration of a cgéyine analqqg that releases
the cytidiﬂ@%‘%ﬁ?@%%&éﬂ%@%ﬁ’t%ﬁ%ﬁ%ﬁb@ &rgé?aé?ré&%‘e%ﬁﬂt 6u?ﬁ38?°fefq%f‘idine analog;
b) a drugatsiensE®sanemditbanoimarisds foreaonttidhird dhe 5646 ageandr thercybiclin 858hatomsubstantially
in the upper gastrointestinal tract, e.g., the stomach; and c) optionally one or more excipients. In
certain embodiments, the oral dosage form comprising the cytidine analog is prepared as a controlled
release tablet or capsule which includes a drug core comprising the pharmaceutical composition and
optional excipients. Optionally, a "seal coat" or "shell" is applied. In certain embodiments, a formulation
provided herein comprising a eytidine analog provided herein is a controlled release tablet or capsule,
which comprises a therapeutically effective amount of the cytidine analog, a drug release controlling

component that controls the release of the cytidine analog substantially in the stomach upon oral

administration, and optionally, one or more excipients. [00128] Particular embodiments provide a drug
releace cantrollinad comnnneant that ic a nolvvmaer matriv which cwelle 11innon evnnociirea to Aaactrie flind to



[00129] In certain embodiments, the drug release controlling component may comprise a shell
surrounding the drug-containing core, wherein the shell releases the cytidine analog from the core by,
e.g., permitting diffusion of the cytidine analog from the core and promoting gastric retention: of the

formulation yaSyyedfiasesoon exposure to gastric fluids to a size that is refatiedépdhae:séomach. In
certain embodiments, such formulations may be 3srepared by first compressing a mixture of the

cytidine goalac, ArEhon eRLEI R EISIRINYS, [BH0KR AL HER AN GRTRIASaIMaRther powdered

mixture over the drug core to form the shell, or enclosing the drug core with a cdagsule shell made of

suitable BrRAIEFiEhan Biee STt iarAvIiEn L R RAD AN AU 2 esersaieTdh B Yt et al., U.S.
Patent Pagglicaiigtioa.0200) 01406 ArpkC atiae Miridifé2hal 82 &) thiedornmnilatizd.herein by reference in:
s entirejy 00130] Certain epadimants herein provide orel dpsege armi famusipg yidine
analog, wherem the dosage form contains pores in the conventionalenteric coating. In particular
embodinfisris]atie onad adﬂag@mhnpmhe@ﬁdmémhm@@a ia@laietrfat emmhss a permeable or '
partly PaIERARIE (E:fzin BN RIIRHGERAING L LR ACEIARAHHIP (P MBRRNTA Bigsdie permeable

or partly permeable egterlc.-goa:[ed tablet pontro1s the release of the“cytidiQe analog from the tablet
primarilycRR¢RRTaE PR aBas hibati e BREANET Dl sBA foRrsa 2l AT EIMAN e PR BEATHRAIRK, the
permeakig RuRAthARARTM eRieeigsascoated tablet comprises 5-azacytidine. In.particular :

embodi ts, the remainder of the cytidine,analog,is subsequently released beyond the stomach
(e.g., mTﬁé}@‘( sti#@flcﬂ%ﬁ?ﬁ?’? lgéer%/éﬁn gﬁﬂ%gfﬂﬁg% Pi‘,afﬁéa%?glﬁ%};fé ?é:%a?f%sr?r%/tﬁation provided
herein isimmedigiccstmdet atslcforomiptisisgadoytitmeatialoothih reddigdhetd i oubgtatinialarialog, the

tablet opg ' §{mg inj , & ing: ' il ichyppay add
necess%ggﬁgﬁggﬁm%%%% rega%?g%%tg’oﬂ%g%gg#ﬁ gig{eg%?e Qbéir% ers%ﬁ:[%ldhesives, which
may proifiee EehedBR @ e pefidReedrimbesHbigrR f6 . SNEMM dordrah hafSFmBlsiopigpared and
maintainigihgdnianef thedbnalriapistdiakmiisitgdasialgogisiniesiating alMve an AUC

2009/139888PCT/US2009/002999 41 t ich,_aft inistrati te breakup of the .
* tablets 1J SN SRS T e eV RO APl Bl RS o AR b o
lubricatirigasigdots, WO ink-maieahkastatow itng-tabidiiry lematebali2@0the-balnids, didezsninimize wear !
of the p%%?ﬁﬁsﬁ%%lg&ggﬁgﬂ&_ slsting ol aledial e aRanehRa AN dele apguproduce

tablets having a miscellaneous adjuncts such as colorants and fiavorants. After

compreséiornadisieb. gdeiacrbad 40 meieleshletst b W Rng ket 5astakeH 5SS herein.
[00132] ipaevtaln) ambecibiensoihe-phain) acukicabdat brlatiohrproy eehhereind 3o mpitiple v*

compressed fablet of a, cytidine analpg, Multiple compressed tahlets are pre b bjecting the fill
material @%fdrgtiﬁ%% gabg\ﬁigé?&ﬁq %}lfégsl‘sﬁgl]? tggroe“‘stl%@?r’n%%gng‘?ﬁ%%% Ealiéo)‘/;{)é?re tg%'l"eé#}'grﬁ a
tablet-wittileaattatislet Sbnigrbentbbit itrsingeheSo0medoindrisinpastahin E0BA alpyrénbl, édtionally one or |

more exqlpienisRRdf R LHRR P IRAPSld R a R nREIaINdae SORH PSBRIISRSRNE,Pr more
excipients, and may or ma%not contain the cytidine anz%%g. Layered tablets may bl%r?re ared by the

initial corfBE@RMtIA D BRI Y Iraterhouh! s W esdiRbrbirad ahr dPRR Reshar d compression:

to form tueastaibiificerinyares/inbl atdeae pboaingoonantite Dnnhestiebseptadentife/mbcht layer may
contain g diffefen rapeutic agent, separate fram o other for reaso chemical gr physical
incom paﬁﬁ?ﬂﬁgg’%ﬁt&%@ﬁﬁr {%éira%{;%ﬁ%? %%%%?é)@?ﬁ%ﬁe%n m%‘ rae{leegsse% gpé‘??sh?)éynﬁ)qﬁ}r%iu%ue '
appearapegiobifremhdtprentsy the h 136|detEmitaidontionbedifitchitonbe tootocotcdiffeatinttly to prepare a
distinctivggalnd abistoibific Branasation abigRsishavad. samRcssafdablRigadds inner core,
special machines may be used to place the preformed tablet precisely within the die for the
subsequéHBIRHASEHIBN of surrounding fill material. [001331 In certain efbodiments, the compressed

tablet of-gpoytigjne patiag-mayvodinaate hamin proddy elomaceutics tresulatizaisl@yger. The coating may

be water;soluhle and quickly dissolved after,oral ingestion. Th ar coati ay serye the purpose
of protecl T R G R TR GO R S B A e S AP nabie taste
or smell..mﬁet%m)m@@m; eNtidion Iaaﬁee fhe. @pmﬁﬁegdﬁhhéac&qmemm&uet and permit

the impripfineafifRaLNANG ARaRIAGEFRF AR ?f?‘ﬁﬂ%ﬁb{f&?ﬁf RifcATRdImE ST aaagpated tablets

may be 50% larger and heavier than the original uncoated tablets. The sugar-coating of tablets may be .
divided ifHRSTEIGw AT RapRediac s Rigwids sl fRematierioas tha) feecr b PEitcoating; (3)
smoothing-adiddinaliseuidingadatvmshing 4, aolexingbdtid 85 ingMil (S imptiabing 1§ Agesed); and (6)
polishing. WO 2009/139888PCT/US2009/002999 42 [00134] In certain embodiments, the

compressed tablet of a cytidine analog may be film-coated. Film-coated tablets may be compressed
tablets coated with a thin layer of a polymer capable of forming a skin-like film over the tablet. The film
is usually colored and has the advantage to be more durable, less bulky, and less time-consuming to
apply. By its composition, the coating may be designed to rupture and expose the core tablet at the
desired location within the gastrointestinal tract. The film-coating process, which places a thin skintight
coating of a plastic-like material over the compressed tablet, may produce coated tablets having

essentially the same weight, shape, and size as the originally compressed tablet. The film-coating may
he enlored 1o malkke the tahlate attractivve and dictinetivie Eilm-coatina ecoliitinne mavy he non-adrieniic Nr




WO 2009/139888PCT/US20091002999 43 [00135] In certain 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
embodimentgdhgspiaegaaceutical formulation is a gelatin-coated tablet of@rayidinmansiog. A
gelatin-coated tablet is a capsule-shaped compréésed tablet that allows the coated product to be

smaller thap.a sapsuisligchyith RARIUNRIEY AmaLNLabRewsiRk Jhegalatincealing dacilitates

swallowing and compared to. unsealed capsules, gelatin-coated tablets may be more tamper-evident.

[00137] frR g cthlsatliARents A g mErAbicath b to ITBH 5 B S RELAEL of a
cytidine fsiebodiscuplinbLal ababintiendgthio hddissiverdsiongaitLihe lasptwiosadsorption -
through the aral mucosa. ublingual.tablet m ISSolv, mptly a ovide.rapid release of the
drug. [Od%acgﬁgggg%gggﬁénﬁr%%ieeagh%%?ﬁlgzgéﬁggzp%r%?ﬁa |o§r{1)c|’s£¥ g’n?prﬁ] leg&fa?%f:eg%ase tablet
of a cytidibentbllag/mlcetrleastahtht §Fhagisihet leasielimuedtogiwiablideistdbsiyi®sa, e.g., to

disintegrate, andyRIRassRe ) AN LPlARERRCIAbGALEARNUCIIRG 16aH B0 ASAPecial

coatings and other techniques. In"certain embodiments, the formulation is a rapidly disintegrating

tablet thatae abomtd36R Be/ kb stdrialiApavtAA0% Beimlonblitstehamilned agémLirtisastiabSMibodiments,
thebphdarmgrhﬁﬁl,farmmd ' ﬂsmeeg&ndbl ed leaktabentalgies @é@c,yadmwﬁogwoocertain o
embodiments, the extepde as is desi e. release the AP r ap extende
oot O RRE-AF AR RETALS At P o) PELRfat S RaSt R S PP sod tablets
may be 108pa9¢d Restictlgrambiediomnity degiapultaiidapis:awicelcehipmpdatinmst{egl,for the production
of compr. . [ ' %ma qm}ﬁﬂ ; [ ing steps: (1)
weighingﬁflr?lg%éger?{ﬁr% i%%}ﬁgg%@éhﬁ%ﬁ% pré?parlng %ggﬁ%ﬁﬁ%gg%% é}%ﬂ;%ﬁ%ﬁ%@g ng‘p ma:s into
pellets ofhgratamadh) @ reptirieethsxsiding learipe (8 esizmgadding thatiechisy umpatiedaniings) adding
Itutéllriiantta&%mmﬁi%sgﬁgk%mahﬁxq}gﬁw@@bj&@ﬁ%&@@ﬁ@%ﬁﬁﬁl@%rig%%ﬁ,yc;ompressed
ablets m e prepa y dry granulation: By the dry granulation me , the_powder mixture is
compact@%fﬁ%ﬁapg%@é{%e&h@éﬁﬁ%ﬁ% @ﬁagg‘?ﬂﬁ'g%%%dﬁ%ﬁscgfﬁ%?e&%?{ﬁf@ method, -
gither Fheﬁﬁiinednqingﬁéi@sa:ﬁheadﬁhﬁﬂﬂm.ﬁdseﬁhm @Wew@l@hia@aﬂ%miiﬁng the
ingredienfs, Eﬁ?gpa‘?f(%{ﬂ% iuhesy @.&ﬁ&?sﬁi%@%ﬂs{?ﬁ f3H Sa%%%t'@?&%Q?e@@lﬁ(%?k%‘&?ﬁ@e”ets- The
d or by e

slugs then are broken up by han a mill and passed through a screen of desired mesh for sizing.

Lubricantitnadrss thas o gidiminad e thandhapl S mie.drep tianabpwcin prisssiens. thapgbout
2003/13%&%913#m&%%%em&éééﬁgﬂaﬁ@%m ﬁo_&&t?@gl@g‘s&wgah_ r'leguﬂomﬁﬁﬁ,?lemﬁors may be
used to increase the density of a poyvder by pressing it between high-pressur ers. The
compresERSHh AL BHE 1REFTErEAERE £ 5y AP SRR RRSHR LR e S ERARPET e PP 55
compressien ahadirid (@ udhyiasnandteuoles comdastitamabivdd 16 oftenipsefbarsgbowet Idugging.
Binding nt i aefi i nclu |

o A i oo DB RO o
embodinfoRl, Eopredstttitan riguhifrainydpubanAPanctiE BiRyrlsssitan abrub 1§Mifar chemicals
possr?ss fé@;@htﬂayﬁmamgqgfﬁ@,s% ﬂgﬁ%ﬂ@s%m,ak&g mms?m%p@gaﬁt@m@ﬂﬂawgﬂn a tfls}blet
machine yithout the nee wet.or dry granulation. For chemigcals that do .not ppssess this quality,
special p%% m&&&a%ﬁ%&&%%%@m&%@%&&%&%ﬁ%@% ifégg%mrcﬁﬁégﬁ%?%}sthe production
of tabletstiim/TirectdomiprasssoredHartictilatitab ke tivig ohabip fords:iathroiz, oealjy fileviajgered.as

spray-dri S ICro- - r rQSe-ir ~corn starch
ores b A R R O 1 R o I SRS, g
agents, stihods wikseindbairb dorsgesTares, yaiRmeRaHSoIeARgh astieaT fARRIg
carboxyrpeshideal hianeatiRass parily peeafdnkes HorapyrHelaLhDHAANSsUGH as magnesium
searate and falg; an%é’ idants, such as fL%Ted I%{i_gon dioxéﬁ%goomm In ertb in embodiments, tablets
provided ST ERSE BTES, B BOFEABInG: RROLRRE AP STIetF ot R Aeeas e of
finely powmgtiéhmkeawilhmedmbmemaspmmmmmm&ﬂ iatheosematiareparing the fill, the drug is

mixed uniformly with the bas&x 0N H&@nq%gg 'ﬁ_&%@%gﬁfemﬁéﬁﬁ may be wetted with a mixture

of water and alcohol sufficient 0 0 00 & PO e compacted. The solvent

st
action of i dHter B vidsdirsrinrmdoaessJermuiedansd e mrsispizdbrigréomacgdwder mixture
upon dryifgcddisugfahetperiendin AR erd VR0 0sesac @ ) oncaddpia.amiadiments, the
pharmaceutical formulations provided herein contain the cytidine analog and, optionally, one or more
excipients to form a "drug core." Optional excipients include, e.qg., diluents (bulking agents), lubricants,
disintegrants, fillers, stabilizers, surfactants, preservatives, coloring agents, flavoring agents, binding
agents, excipient supports, glidants, permeation enhancement excipients, plasticizers and the like,
e.g., as known in the art. It will be understood by those in the art that some substances serve more
than one purpose in a pharmaceutical composition. For instance, some substances are binders that
help hold a tablet together after compression, yet are also disintegrants that help break the tablet apart
once it reaches the target delivery site. Selection of excipients and amounts to




WO 2009/139888PCT/1152009/002999 45 use may be readily determined by the formulation scientist
based upon experience and consideration of standard procedures and reference works available in the
art. 100144] In certain embodiments, formulations provided herein comprise one or more binders.
Binders mayyhs 4469¢s98:8 ., to impart cohesive qualities to a tablet, and thpsransoserdimbshe tablet
remains intact after compression. Suitable bindefg include, but are not limited to, starch (including corn

starch apd preoRiplinizadaiataly Moo sHEOR AIBGURIEY, SerasenibeRsmisiRKERse and lactose),

polyethylen’t—:_- lycol, propylene glycol, waxes, and natura?and synthetic gums, e.g., acacia sodium
Slginate PRI DGR SRR S Iy HEF SRR SHED #y PBTRRONG Searaiigine
hydroxypsap/pnethyteelicibsecipiathydestintd<er aityédiett telsasdwiitoxydhypoelubse, carboxymethyl
cellulose and the like), vee r (e.g...car sorliig@ R SRS Lldrogenated
vegetabf‘éfjl %ﬁ?‘r%géﬁrelbﬁﬁﬁ %g%%%r%gﬁﬁpa?e%tﬁ%ﬁ?gdg%&r% %@metﬁ%ﬁ%ﬁates, péﬁgone e.g.,
KOLLID@MipFisASD e pmeend efaseatidiacaminsendentinnebhens smmearagaieiansalb include, e.g.,
acacia, agak PRI AR CAROIDSIIARIEAARE DA Falluent el Rthalals ismkadonia, chitosan,
confectioner's sugar, copovidone, dextrates, dextrin, dextrose, ethylcellulose, gelatin, glyceryl
behenat@iiwaFW?lﬁ%}biﬁr&Hyl wehiiie StpEkyethyimethyl cellulose, hydroxypropy! cellulose,
hydroxy prepy? ptamiavhigdraenstiese netHodslaf insidngnhg fesiutatiingprovidallieatén maltodextrin,

maltose, methylcellulose, poloxamer, pol ophil, polydextr lyethylene oxid '
polymetﬁﬁ’lfggféfggelsg,epcﬁn 8%3?%%; Fu%g"&?/‘gf?ﬁd;%%‘,%é% i 'Car egéﬁn%fﬁ%/igé%ﬁﬁgg%?%ltﬁ%ﬁ? pregelatinized
starch, stedidc facioklisticns skatanldaseitheThRl sibdingtistein terstomachatile nertiselerug core, in the
amount of 30@t 236, WNFAMBR AEHIHRRIARRNLIA Yl e RfdDE I UG SR R noBRIAY ity 4y the drug

core, about 8% wi/w of the drug core, about 10% w/w of the drug core, abqut 12% w/w of the drug

core, abbuPwRds Wéf‘mﬁddﬂfﬁecﬁ?@ abpRrrEes Y S?mlaﬁﬂ&(?ér%‘?s&%ﬁ’f@/b W/w of the drug
core, abguiiefe ek Sl g Wevahoting 2Pas Birveai thendy by coreealyaut Adtaaviedihthe drug
core, about 26% w/w of the drug cqre,.about 28% wiw of the dr 02 of the drug
core, ab%ft%/g‘\‘ﬁmlfﬁ?%nh@%#ﬁ'g%%rgya T éﬁ@wf‘v’ﬁ %‘tﬁ%?ﬂ‘%gg&z%%#&%%%#of the drug
core, abBORBBUNL/RROGIDEIIVES CShesTaSLTth itk lipriecdruly Bbrenadoiilkhes (HARD the drug
core, abeyil ¢ pNHANRL LBEHEUY ﬁQé?oﬁ%ﬂk%%AW/ &m&%aqax\e%ﬁmgg ¥ yv/w of the drug

core, about 50% wi/w of the drug. core, about 52% w/w of the drug core, about 54% w/w of the drug

core, abfRNBEY, WRPERIFHAE SIBPC R RTEBYAHORY PHded RAB (& S BUPeHskeRLFSE the drug
core, abatii §agandilons, frensiiligiony ehakeavhedlie W mbtdally tole; abmutiaitrupidlpf the drug

core: abgut 8% i of e, 4140 £are WO 20094395 APCT1IS30021002999 4 At 70% i o

the drug ég‘%?%ﬁéu% 0 W/W O rug core, about 74% wi/w of t g core;”about 76% w/w of the
drug corenalbpuszB %6, isnestmmel Argzeytiditsoin Bewiliteobun. diupasbeslaz sabos Iosiiy of the

drug COf%@%@H&ﬁ%&MM&*&B@WH&E%@l@E&%@%ﬁ%&{ {0 GrugLearqoahguRaeov/w of the
drug core, about 90% w/w of the drug,core, about 92% w/w of the Ir}ég core, abgf)rlrér 4% w/w of the

drug corBEBBRRSEYRE Ab AR Tk §RBHE LFgu s d Bimer IRty BtitsPhdEmEdetermined to
be approjytate shag)thisue ME0adinstinist 208uiigiboan RNk gf lagsaatioutardbindg nivdke260mined by one
of ordinary skill in art. 100 In_certaj di i rQvi in.comprise one
or more TIRARPAL A0 St e 108 e EEL S R, IR g B Sl i

ultimatelghousABe thes abews| 620iman ebout Kitfbrege shauriithosprbaat t8lcienabomaf00mgose, cellulose,
kaolin, majpitehosagdiumbaiiends e di¥oHeson Rl taling Sela8ad sy, «bMICEbY Mcrofine

cellulose, pregelitinized starch, calcium carbonate, calcium sulfate, sugar, dextrates, dextrin, dextrose,
dibasic ceRin20R G EeRtid e, TP AR SRS 2BHhI 6 @%ﬁ%ﬂ?@g&%nme,
magnesity, abine | staliagdeattnt 1000 nigl abely a0shagrydbtes 2609, nig, TEARVBOD)npotdesilm chloride,
sodium ide, sorbital,and talc, a qthers. Di ts alsQ incl 9. | inate,
calcium %gﬁ?oﬁg’tg,g%gﬁc%ﬁ%] %ﬁbgf%‘gg?@%%%rﬁ%gmfate, ce If?%gg éﬂ%é%‘%ﬁ%ﬁ’ggﬁg’g gar,

confectidnerastivulparcbedistenss dbrippecifisamauneeiiheimtidng melegosdhefmpalatitmiaric acid,
glyceryl padmitastesssta: wPmaltifanlineAsite) dRACIA 3B MARESIRRAIRRNALS simagnesium

oxide, maltodextrin, maltose, medium-chain triglycerides microcrys&gr%ne cellylpse, mic ocrtystalline
silicified (GaTLRSON! B0 me.a eath Abert b‘iﬂyaé»&? st p g Rfieast ak 'eﬁﬂ:%?% a%im
alginate, #edtLia0ohigrat ézasosbiiot, 18arab, arkegelaboi eddcingcht isusraisayt 220 mg, at least
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 certain embodiments, a diluent is used
in an amount of about 5% or more, about 10% or more, about 15% or more, about 20% or more, about
22% or more, about 24% or more, about 26% or more, about 28% or more, about 30% or more, about
32% or more, about 34% or more, about 36% or more, about 38% or more, about 40% or more, about
42% or more, about 44% or more, about 46% or more, about 48% or more, about 50% or more, about
52% or more, about 54% or more, about 56% or more, about 58% or more, about 60% or more, about

62% or more, about 64% or more, about 68% or more, about 70% ore more, about 72% or more,
aboiit 7404 aor more abhoiit 7R04 ar more ahniit 7204 or more ahoirit fN04 or mare abhoirit QRE04A \AV O




the drug core, about 1.0% w/w of the drug core, about 1.2% w/w of the drug core, about 1.4% w/w of
the drug core, about 1.6% w/w of the drug core, 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% w/w of the drug core, about 2.6% w/w of
the drug corg:cphmbii &% w/w of the drug core, about 3.0% w/w of the drag/osresmdaats3.5% w/w of
the drug core, about 4% w/w of the.drug core, al#8ut 4.5% w/w of the drug core, about 5% w/w of the

drug C%%o?x?g% ﬁ‘a’/@ WA 106ufIE8 G CaraBRULESG Wiy pblae 18auc:Boie3 ab e, 80tensv of the drug
core, about 10% wi/w of the drug core, about 12% wiw of the dr%‘%%%uggggt 14% %/W of the drug

core, abehaut 339 wgy Brieae ehoy caPIngLYEast 9b oty U T & 257 AW of the drug
core, abgyhR a0 Wiy Afithe shbg 4temabauie2N Ybyuin4l the, drigstatenad60mi5%t least of the drug

, about 40% w/w of, th bet t.0.2% 9 :
botwoer BB A 59 oL S e (e BRSO B e w o
the drugabote 800 cegiairleamt bbalin iftsm alicastebontd A0 i pidasstipberidiffrng dde@ffnined by one
of Ordi”%oﬁkii%bé%%,%lcééé%%{??%é@%@é%%’f&ﬂ%&&%&%%?@tﬁ&@%h!Sos%g%iat embodiments,

formulations provi herein comprise one or more disintegrants. Disintegrants m}?&be used, e.g., to

facilitatelenstaaat 0 o1 leastaburd TA9ymse ablepst abrrh 800 me<atishthabent Lighe8yums or
crosslinkgqeRalYReI200ISHECARALS AI60t PRodas Cafleaigibitiez2d0 caghandease dhdaeltdose calcium,

carboxymethylcellulpse lum (e.q., AC:DI- PRIMELLOSE), idal silicon dioxide,
croscarrﬁ@?@gécgﬁt(ﬂ%?ﬁf%ggéy%%/iaﬁ%%ea. ouégég%ﬁl%éﬁl?&%@%?&gﬁ gel?gr%l?r%(t, magnesium
aluminumsitieageonaetndt ebiutd980migrocrystalline cellulose, polacrilin potassium, powdered

celluloseaieaelatiyted, Al Ao aloiRait R0k Tuslaich GMGOIRIR(%81EXPLOTAB) and

starch. Additional disintegrants include, e.g., calcium alginate, chitosan, sodium docusate, ~

hydroxyprepyfaseirsbasng susisidd sraens Suired 1abiRLARFSHS PSSRt 5rE AU TER VR to the drug

core, preseptitins dimeni] Bf akandd Sor\iwneh dieedrbedsaiipbotimpresionaithpaludgredre, about
3% wi/w of the drug %?re, abog}ﬁ% w/w of the drug,co A g{k{)'géjt e5%3\/;\//W %Bt%eggggg core, about 6%
wiw of tHEXSHRGFEY/Sh ST ARSI O R eARR i B0k Wi ortne drug core, about 9% wiw of

the drug eandjeitioutvlifitom/or nvteexbipientyanchasititiResammeotaded ag didireesapumEnyo w/w of the
drug corg eoilf%ei‘ fﬁ/"c P%r%ﬁ%%&ﬂ&a&?@?g AR GRS e GEE nabRYiOMu/W of the
u b e

b
drug corg,r g%)o w/w 0 rug core, about 24% w/w of the drug core, abqut 26% w/w of the

drug corée ARRArERuSIng W EREUIeR S AL BEnrE09R RGP e IhtR el embedieess Biw of the
drug corgayspaies HindeabautSRi vawmtibai deagiogreitheinen aralirdiseamataabbeut 10% w/w of the
drug core, between abouyt 2% a%d abtgut 8% w/w of th&e drug}a ore té%%/lveueerg %%Q}_[&g% and about 7%
wiw of tHERiFHg Pe‘fe%‘fw(g% R SRS B I T AT OF e n certain

g core. |
embodinéntes} suitattraarenindohenpatlic farikitno dsarapsulsiarhareie thy eapsulgomiinaey skill in

the art. [ ' mqggm ) ' | IRCOFRPHSE Hemore

' stabilizer%%?%*%gi[%%g called ’abs?ﬁ%%%\ﬁg?ﬁﬁgs ?n%%géte?e‘ggdgﬁg e.d., to inhibit or retard drug
decompdﬁﬁéﬁ%&éﬁ%‘ﬂ?ﬁ?ﬁ@@&@%‘?W@F%%B?é?%&?ﬁ%i%wgﬁbt%ﬁgaﬁg RisHPiyents
include, g ¢hi-dof¥RRE:taseEAR Mhiiol etidiepesiycoill LOAOmsapaioateviMiamisciblE RES)atcacia,
albumin, alginic acid, aluminum stearate, ammaonium alginate, ascorbi i q%tay itate,
bentonite‘c’,“gﬂtﬁﬁa?grdeﬁ %’5/?8%%‘%@38&%13 Na grlyna %l?{(g%lc% ﬁ'?%?é%é%@%%%fﬁ% égm

carboxyneegisyleethip be jrepragbeminini.grenidesofltici oy idive anglogiirecegpbisationivih a

dietha“0&3&1}@1@%&@%&&1@'&?&%@%&%@&9&@@9e&e&ﬁeﬁgémawmmrmwrate, guar

gum, hydroxypropyl cellulose, hypromellose, invert sugar, lecithin, magnesium aluminum silicate,

monoeth&iaFENSRTE, shaehrrmpyRRestin celiigssolsaMaysn o g1atb OB BiP 858 @%Wﬁﬁf}l alcohol,
potassiumaioieRit egiagsisHnnaosipraaviddren prepplgatiainasiiny emepgisiagl geiminylene glycol

alginate, raffinose, sodium tate,. sodium alginate ium, borat ' rho, ayl cellulose,
sodium s?é’g&ﬁfi?#aﬁ‘&f’é{“égfﬁ%ﬁ%‘ %ea{r@'féﬁgg%],cgﬁ}gg@@ e %&%ﬁ%&?ﬁ)ﬁ, W |teéwax,
xanthan goigelatidirthe eiowleshel} may binmadeedecarbebytiieantbesinhh dnesrtae stabilizer is, relative to

the drug core, RISSRALIR 1B IR QAL ARAULAY A MoAAIRE AU RO WoishAY Of the drug core,
about 3%%W v{\’/ of the atrug c%re, ab({;}fﬁ 4% W/W;g]f the1 dorugt%:%re, about 5% w/w of the gﬁggg ore, about

6% wiw dlaHeriaased RPAGISSTR S ANIES tReBRal CoTROURSHi B ARRSBIGAETEREIS®E out 9%
w/w of the drug core, about 10% w/w of the drug core, about 12% w/w of the drug core, about 14%
w/w of the drug core, about 16% w/w of the drug core, about 18% w/w of the drug core, about 20%
w/w of the drug core, about 22% w/w of the drug core, about 24% w/w of the drug core, about 26%
w/w of the drug core, about 28% w/w of the drug core, about 30% w/w of the drug core, about 32%
w/w of the drug core, between about 1% and about 10% w/w of the drug core, between about 2% and
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% w/w of the drug core. In certain embodiments, a suitable amount of a
particular stabilizer is determined by one of ordinary skill in the art. [00149] In certain embodiments,

formulations provided herein comprise one or more glidants. Glidants may be used, e.g., to improve
tha floww nroneartiee of a nowder comnaocitinn or arantilate or 10 iIMmnrove the accriracyy of docinA



[00150] In certain embodiments, formulations provided herein comprise one or more permeation
enhancers (also called, e.g., perineability enhancers). In certain embodiments, the permeation
enhancer enhances the uptake of a cytidine analog through the gastrointestinal wall (e.g., the
stomach). Inyegrigiyemspdiments, the permeation enhancer alters the rade Erosiessaneunt of the
cytidine analog that enters the bloodstream. In p&ticular embodiments, d-alpha-tocopheryl

polyethyigaerglycalz 1 Qp%is urniRatmvamindr-RES) br ured AgiAcReHTgaliom aghaacer. In particular
embodiments, one or mare other suitable permeation enhancers are used, in_clu,?gl , €.g., any

permeatfdEPIsaPEZRRAING i PrERared e RAvSaH N B MBI BLS B § ancers include,
e.g., thoggdistgddeipuaaRoadiehaeytidiR umloe Fiapativulet EnifbGarbngchd uEreeafs0 Chitosan

Dimethy HESHIOR DASHIA B PSS ST fo e T LBHErat POIE] B LR e
Poloxansnphicia? tholdxamer 18 Cagbomesadgne withest deasngGigrificeatrhydmlits) Wt Sodium
Decanogjg, Badinm P AlecARMALS ARy sIeY pIaeS R anelinan drliReaivd iuaie
employed as the solvent for coating the drug core. In certain embodiments, the oral dosage'
form of the cytidine analog is a tablet containing a film coat applied to the drug core using
aqueous solvents. In particular embodiments, water is employed as the solvent for film-
coating. In particular embodiments, the tablet containing the cytidine analog is film-coated
using agueous solvents without effecting degradation of the pharmaceutical composition. In
f;articular embodiments, water is used as the film coating solvent without effecting
degradatioﬁ of the pharmaceutical composition. In certain embodiments, an oral dosage form
comprising 5-azacytidine and an aqueous film coating effects immediate drug release upon
oral delivery. In certain embodiments, the oral dosage form comprising 5-azacytidine and an
-aqueous film coating effects controlled drug release to the upper gastrointestinal tract, e.g.,
the stomach, upon oral administration. In particular embodiments, a tablet with an aqueous-
based film coating comprises S-azacytidine as the APL
[00127] In certain embodiments, provided herein is a controlled release pharmaceutical
formulation for oral administration of a cytidine analog that releases the cytidine analog
substantially in the stomach, comprising: a) a specific amount of a cytidine analog; b) a drug
release controlling componént for controlling the release of the cytidine analog substantially
in the upper gastrointestinal tract, e.g.; the stomach; and c) optionally one or more excipients.
In certain embodiments, the oral dosage form comprising the cytidine analog is prepared as a
controlled release tablet or capsule which includes a drug core comprising the pharmaceutical
. composition and optional excipients. Optionally, a “seal coat” or “shell” is applied. In
certain‘embodiments, a formulation provided herein comprising a cytidine analog provided
herein is a controlled release tablet or capsule, which comprises a therapeutically effective
amount of the cytidine analog, a drug release controlling component that controls the release
of the cytidine analog substantially in the stomach upon oral administration, and optionally,
one or more excipients.
[00128] Particular embodiments provide a drug release controlling component thatis a

polymer matrix, which swells upon exposure to gastric fluid to effect the gastric retention of



1, 2 Propanediol Carboxymethyl Cellulose Caprylocaproyl macrogol-8 glycerides (minimum 99%)
d-AIpha-TocopheryI Polyethylene Glycol-1000 Succinate Polyethylene glycol 660 12- hydroxystearate
ley' Macrogolglyerides Example of Supplier Sigma BASF Spectrum Chemical . Sigma Aldrich Sigma

Sigma S_igm@é'@@g@@ma Gattefosse Sigma Eastman BASF Gattefossar1Qf3tsobjeodsrer potential
permeation enhancers include, e.g., alcohols, diagethyl sulfoxide, glyceryl monooleate, glycofigol,

ISopropylyisialfiR RO RalHR £ellABP LR iNCleIRR-ida BN sl weifoiglels aidoley! alcohol
pa|mI.tIC acid, polyoxyethylene alkyl ethers, 2- pyrrolidone, sodium lauryl sulfate, and thyrnol. [00152] In
certain enhtantsng: thesiumrbatbeeinamboliprateich TrtRASIGY eé’ﬁeg?ﬁ%%h by weight,

rzeé gg\//legngé ¢ ég&#gxgg B%m%%{&&:waﬁ?xmmmaﬁ% fanii dfRg formulation.
A SER R S L O QPG o T St g 05 s
1.5%, atfaslitafitm Hoo200D/D95 1800 (A priivetiabdin. DYIF006d ) S| etwut b3 Ratamout 2.2%, about
2:396. ARt RBH /YR8 (hriaBRI A0y i AbRLIAD Mo 396, about

Publication No. 2003/0104053 (Application No. 10/029,134), each of which is incorporated

herein by reference in its entirety.

[00129] In certain embodiments, the drug release controlling component may comprise a

shell surrounding the drug-containing core, wherein the shell releases the cytidine analog

from the core by, e.g., permitting diffusion of the cytidine analog from the core and

promoting gastric retention of the formulation by swelling upon exposure to gastric fluidsto a

size that is retained in the stomach. In certain embodiments, such formulations may be

prepared by first compressing a mixture of the cytidine analog and one or more excipients to

form a drug core, and compressing another powdered mixture over the drug core to form the

shell, or enclosing the drug core with a capsule shell made of suitable materials. Examples of

~ such formulations are known in the art. See, e.g., Bemer ef al., U.S. Patent Publication No.

2003/0104062 Application No. 10/213,823), incorporated herein by reference in its entirety.

[00130] Certain embodiments herein provide oral dosage forms comprising a ¢ytidine

analog, wherein the dosage form contains pores in the conventional enteric coating. In

particular embodiments, the oral dosage form of the cytidine analog is a tablet that contains a

permeable or parily permeable (e.g., “leaky”) enteric coating with pores. In particular

embodiments, the permeable or partly permeable enteric-coated tablet controls the release of

the cytidine analog from the tablet primarily to the upper gastrointestinal tract, e.g., the -

stomach. In particular embodiments, the permeable or partly permeable enteric-coated tablet

comprises 5-azacytidine. In particular embodiments, the remainder of the cytidine analog is

subsequently released beyond the stomach {e.g., in the intestine). |

[00131] In certain embodiments, the pharmaceutical formulation provided hereinis a

compressed fablet comprising a cytidine anafog. ‘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 or adhesives,

which may promote adhesion of the particles of the formulation, enabling a granulation to be

prepared and maintaining the integrity of the final tablet; (c) disintegrants or disintegrating



about 3.2%, about 3.3%, about 3.4%, about 3.5%, about 3.6%, about 3.7%, about 3.8%, about 3.9%,
about 4%, about 4.1% about 4.2%, about 4.3%, about 4.4%, about 4.5%, about 4.6%, about 4.7%,
about 4.8%, about 4.9%, about 5%, about 5.1% about 5.2%, about 5.3%, about 5.4%, about 5.5%,
about 5.6%,,8R04spdesagabout 5.8%, about 5.9%, about 6%, about 6.1% eheidsifaeabout 6.3%,
about 6.4%, about 6.5%, about 6.6%, about.6.7%3, about 6.8%, about 6.9%, about 7%, about 7.1%
about 7246, S0 336 ANA LAY BT R0 AL 61402 b el oy aDOUL 7 9%
about 89%; é"ésot‘j‘{ "1% about 8.2%, about 8.3%, about 8.4%, abqut 8.5%, ahout 8.6%, about 8.7%,
about 8.§%inaprene®yug, apilehibivy, (@) anki-gdtsrenth glidants, Ibrcads 5] uRBERH 285™Snout 9.5%,

about 9.6H1:8 Aol Riflee ROV 09 1B aaBlaonE it iaotHOMbIer ditks Mirdmiabewthd O0thgreater than
about 12%, reate# 1an about 14%,, r.eateﬁﬂan azbo%ttl. %, %%ﬁtgr ﬂéad}e%ba%lét Ié_ggﬁhgreater than
about 20N TR AT HEnFIBETY FE0RHEHRERE WARAHGH{ 30% PEPSAR AiNan Abouit 35%, greater than
about 4q%1egseamngmmmm@mmﬂmeusadhmmmcmmm@m@mnfsﬁQhe N
approbrigle. AMANnL oh-eiabiadaERar o seRaRRE"AIR VAesbsaini aleemingd by one of SKillin

the art. 100 ut Intending to be limited to any particular theory, the permeation enhancers
providedti®&igin may function by, inter alia, facilitating (e.g., increasing the rate or.extent of) the

transporqsﬁlqu/tidiH%M%Walmtﬂzﬁasgﬁmla&atieﬂl svatlulaiganesaldedmeeshentdhrough the
a

trointestir, Il by, e.q.. ive di h as th tofd '
membrafIHELS AR S P SR E RS B5Hakn N BR  CBIR e AR & RSB on, such as
the movemgsitingdhedidenaesial telhorettbrangngke acsperersived Traspotnsystern walbplided in the cell
membra@%ﬁ%’fﬁ‘?@%ﬁ%@é@% l%h?&-%&%% SRNEIRN A HE AFOSHBMGIR ARkl 90ing

h
between, an through, two cells; and transcellular diffusion, such as'the movément of a drug

across trasalen andantismailly, ope RS mREhERHBieRIS aathihs pristaingienbaine e shellertistFiRtracellular
accumulgtiog,eof %H#ﬁ&% BHERIRGRExIIpRRak RSN saenag hof beaaiatasematimasahalled efflux
lu

pumps. One such efflux pump is that invalving, p-glycopratein,.. which is ent.in.many different
tissues i&WSTB%WI@?&‘,E%%s?fﬁ@?’ﬁéﬁ%%fgl{#tg%%%@ﬁg?%?goo&%Pé_}ﬁl %?Er%lregré. patetald én&tlgnhancers
can funcésitoludibtesdaiidordalciliiatimgriaiyof thmprssessosomariiomed hirsviayewdiabdetsy WO
2009/139 0Q9/ ' ' fel TaTaRilalold ions
between%&?l?s’?d%%%?ﬁn %%l%%gﬁﬁiéﬁé%%%k@%ﬁg% n cgﬁgi?r? g%%%ggl?n%gr%wg
composifERBtARRITFRIRRCCIPIbAR iy Tare BRI BFtmieR) o8 Rhysical inampatibUity. & dBhtially free of
a cytidinggeamingnatiahiiaree gagedd6s eampsjse snplidioetieanipesepokibiterpftheertain

embodiments, the compositi ovided herein are,essentially. Q. t comPrise) the
cytidirie dﬂ%ﬁ\‘ﬁ#&%ﬁﬁ#ﬁ%ﬁﬁ%&yﬁ%ﬂ% Eel y)§c gi?é-ie? grgn B%d?f e%’t%fﬁ%%e%ﬁ? provide
pharmacdistioative topkiig tridetoinghs prgramtimmpbiabletirariog prompressst saliey 88i%e analog (e.g.,
S-azacytiine). Whereint Ahe COMPORILOBS felaasile mdidios analeshybatanbn Nimibaetomach

following oral administration to a subject, and wherein the compositions are essentially free of (e.g., do

not compAigdPEes SehseanE FRMRSESHPRSHOUTER RN d)! BaSER-embodiments herein provide -
pharmacegicsjcompastinenfvmipitsingthctbarqpestid alyi aftdctivyidnountof meybidiceadalog (e.g.,
5-azacytiding), wherein the compositions release.the cytidin I | ially J . Stomach
following ‘3}%%2‘58%?9 it et ggégg%%b?ggﬁr \Evaﬁgrr'ei%n.h[ ceof%({)m pﬁéﬁ%%g%r% g@%%lﬁ{%ie%a g? (e.g., do not
comprisellissoitidinBateashinassionhiThersigay sopting mayderve e PHiRose Afpseladig dbhieve a
particular fiqlgicakRaBMeie UG EH 8HAIPrESitind PBUHSH A SiaBjedAlHRLIE MY yalue, and/or AUC

value provided herein). In particular embodiments, a composition, provided he[egr%lthat' essentially

free of a SjRftind BrosHEAR SO RHIBRYLPIES §PHANGY) RS ARPAZRLCE O tHE SOMRAF Gt 85 than 150 mg,
less than idinte iassriinan o0 i@l sesthamibemg: e Ssftihmatit.nig, dessitiearbadimgnless than 1 mg,
orless than 0.1 i of the Cxdine doaminase IR U URDRT HRLAREN i Raer¥e 100155] I
particular SRibGdien s,%ﬁe cytidine angﬁ%g oral tormulations provided herein further comprise one,

two, thresugarmorting b tablrismat do glridnd sembesfmliswingentiosal weate dl hartmreadrmbnal
therapeut&s&e&%n%‘téisﬁgéaaé)sﬁj\@%@gsmgz esyihadissingnpanicilanenhodiantshitiec-acl
formulations provided herein comprise the, ddléiio al ta r peig?. %ﬁent(s) in a therapeutically effective
amount. IWW%&iE@W@d@éH@W&E&%ﬁ? %ﬂaﬁ} G@.lﬁf,’ Rtidine) 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 WO
2009/139888PCT/1152009/002999 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 docane forme nrovided herain In cartain embodimente the aral formiilatinne nrovvided hareain are



WO 2009/139888PCT/1JS2009/002999 54 [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, corticgsteseissyze pharmacologically active mutant or derivative theTamsho@ee2eag., S. Nand et
at, Leukemia and Lymphoma, 2008, 49(11):2141447 (describing a Phase Il study involving the

adminisygjicaPf acombinatlinbailaiony eemsezadtiding snikiaiide seQeptiagwaainpzogamicin to
elderly patients with AML ang high-risk MDS, and co ]cludln that, this_ combinatipn appears to be a
safe andertednbemsehriet hblets ma% 8ﬁ?‘8f9§iﬁi‘ﬁﬁ8‘ﬁ R'ﬁﬁ%%\"ﬁﬁ%‘eé?f&rp %ﬁfents). Such
additionghpavrepeisimagenikiadikpdilindestythesmhlibin The tilpa ssanvatiyropositions tisdlesed herein
including, ,but not limited to, those. relai t i ' S diggrders disclosed herein.
[00159] Xvaanmtgggséoﬁ a?&éeré%ﬁ%%?ﬁlgégéﬁgé ’g@r@t?%ﬁ%e%ﬁ%@?e@%taiﬁgﬁ’édﬁt%,ﬁ%eematopoietic growth

factors, cytopnstionatie sratioglmasiberdesisipd thairiwesediespaspirasraedabiabib tindertade agents are
biologica), MAleclam HERARANANN AacHMR Shadiidalpiaads MateinfaRéatainsdhat are

particularly useful include proteins that stimulate the survival and/or proliferation ofﬁaemTtopoietic
precursdie Feating phARIABISYIKaHAHP BHh S Mo G HmAY BT esrs So2tRR (RIS he division
and diffeigvitigtieseeifpnimsitencensiain)diapeg andtsis: it tedlsrigiuitty ootspvéysedRablicu@hproteins
include, put are not limited to: interleukins,. s s k-2 {includi bigant IL-I. ("rIL2") and
canarypg)?"l’lf—’%“f’ﬁ_g-l_llj(iy Iﬁ?ff I %{ﬁg{f me%e ftr%ltee rcgr%ﬁg?tg%& %ﬁ%ﬁ&%gr%lfg%,%%é% ron alfa-2b,
interferosciiiions matebfenon-atfeeeis; inrrienys. datparticularcmivedisiont g 4n MRNtagueNE CF and

GM-CSK athiy ;@@Mﬁmwé%ymﬁe&ﬁsmgw&mmafé}@ﬁaagﬁgmpositions

provided herein include, but are not limited to: filgrastim, which_is sold in the United States under the

trade nathe despsRpetiaganibebigtsdaadituiemengerably ol Rednring srepol.d8ia e United
States ungRpdheiladadeRBIR eRsNg EddmEonditione atidespplitibin tecatehindtiP O, which is sold
in the United States ungder the trade e Epagen(r), (A , Thqusand Qaks. CA). [00161]
RecombIERTARE e T of R s Batae 2 e L RS P
5,391,48a6130818i%ly anpeiRadiinstodhofilnhiokraedpeorirotior thheedinfjdedadence. Recombinant
and mutgled fORmsOf EkaRy &Pﬂé@&@é?&ﬁiﬁ&k?ﬁ@%?gm@w%@aﬁwﬁ%@lo,643: 4,999,291;

5,528,823; and 5,580, 755; all of which are incorporated herein by reference,

2000/13@EEREeT 10 BRSSPI BB peFl SR RiShn fiesHes R e RIvipa durahd Bsethative,
naturally et EingnForeeemininery pieteinsa: Ratilouler sirbasbiiienss edimpasmgutants and
derivatives (e.g., madified forms) of naturally occurring prateins that.exhibit, in vivo, .at least some of
the pharﬁ?é’i‘ﬁ%b%ﬁ“é’&ﬁﬁt&éf %%“Br%t@%%%ﬂéiﬁ @{ﬁ}ggﬁ%é%%?g ?éggséiﬁ?pﬂ%agg r?ﬁnt??ants include,
but are nealiirpitedotoahotesappearhasy efdhe watebtebleindrarsise antlisingiited feh fvrivthe

correspopding regiduasinibadatyialiaceatinad emecobiTnarinings Alen aageyapassed by the term

"mutants” are proteins that lack carbohydrate moieties no,rma#%[ éﬁ%sent in their paturally occurring
forms (e F¥CRBAEERXAECRS FSATES te eahapredisy aRoARiahiity 015 e SPIRSHERFD, pegylated
derivatives, #hckRagipR iigingn sischveaqiate gl femiitd by fusingagltondg(3)te ghasamtein or active

portion of the protein of inter ee, e.09,, Penichet, M.L. and Marrison, lmmupol, Methods 248:91-101
(2001, (BETO4T AT A D o B TR e S T e

at can be used In combi oral formulations dal’rsntﬁoéed herein
include nboesveanaidi(’) publeinabheibtuitovatharsytad of thetibelsormnsinents uerhs not limited to,
trastuzurm%( dﬁfeemmgwmlsmﬂéﬁw%?&ﬁﬁﬁ%ﬂ@&%%@%&&%@ﬁ%ﬁma&@mnitarng),

tositumomab (Bexxarv), edrecolomal) (Panarexe), and 0250. Oral formulations disclosed herein can
also com&ﬁ%%‘%&%@&ﬁmwmirﬁ%&ﬁﬁﬁﬁ%ﬁﬁﬂ?ﬁﬁtﬁ?ﬁﬂ?‘éﬂfmtﬁ%@ﬂéo164] Large.
moleculefagtivRRapniE Bate A oinissesed inethrlbonnzo{ Bikaaerinppeinesr, soceagtple,

vaccines. that secr }e or cause the secre ogro;‘d C tok'inestﬁulch ﬁsllL-Zh -CSFraan GM-CSF can be
sedl in tREREIFGAL RS ST GO o B R R R S eaos mdroRpishyt o A
et at, Curcl@pisspmiivictiiplessibidoss; 12) $la¢ticiac. §adnss forexmepienglydiniamprepyendditional
thefapeug’gy@a?gég.geﬁyﬁ@grﬁveﬂ,e&glﬁﬁ%%{w AlanlynRisslacorpaBhi gduces, eliminates,

or prevents an rsé effect’associated with the administration (e.g., oral administration) of a cytidine
analog prIREiSer BisOieperamRco b i oo ftdialdksadnd & RIBIENH4s Wil rder begin
treated, agdvreae foHferisghy) Wighide, 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 knbwn in the art to be associated with particular
cytidine analogs, WO 2009/139888PCT1US20091002999 56 [00166] Like some large molecules,
many small-molecule compounds are believed to be capable ofproviding a synergistic effect when

administered with (e.g., before, after or simultaneously) a cytidine analog oral formulation disclosed
haraein Evamnlec nf emall mnoleciile ceraond activie anente inchiide biit are not limited to anti-cancar



[00167] Examples of anti-cancer agents include, but are not limited to: acivicin; aclarubicin; acodazole
hydrochloride; acronine; adozelesin; aldesleukin; altretamine; ambomycin; ametantrone acetate;
amsacrine; anastrozole; anthramycin; asparaginase; asperlin; azacitidine; azetepa; azotomygin;
batimastat; Renzesenessskicalutamide; bisantrene hydrochloride; bisnafidechivesmydabezdsizelesin;
bleomycin sulfate;'brequinar sodium; bropirimine43busulfan; cactinomycin; calusterone; caracemide;

carbetimgg;6aboRlatin: fRERKSHIR: Har R ckhipripehiide ez alasi utasiefingde celecoxib (COX-2

inhibitor); chlorambucil; cirolemycin; cisplatin, c_adriI%Jne; crisnatol ges late; c Io%?lo hamide;
cytarabiﬁ@f‘lﬂ‘%&%ﬁ?&‘ﬁaﬁﬁlﬁ?ﬁ%ﬁ]m%ﬁbdﬂﬁ@ HTPS AR A L SR 5 &8 Y aplatin:
dezaguagingréeedonninsblaasy s deigadtionsyedint edbletprdsscorubicin; doxorubicin hydrochloride;
droloxifepe,;. droloxifene, citrate: dromastanolene propjonate; duaz In; frexaigc.aflgmithine
hydrochI@gag;&gls)g%?ﬁ%?rg%fgﬁﬁﬁﬁ%nf)rpoma g?%%%&%ﬁr@@ﬁ%%%ﬁﬁ%dmchIoride; erbulozole;

esorubicif aypiditderidege Argsinticteratebtabivtistreapsilssphened somprassethisilsy i etoposide;
etoposidgBhRIRDIsEIARERG: ‘RO BYFAchIonda: lRraiabine{epieinide afiRwntigine; fludatabine

phosphate; fluorouracil; fiurocitabine; fosquidone; fostriecin sodinm; gemci aC?ine; emcitabine
hydrochIB?W%?%QBT%%?@F@&E%%?EB‘MWW%WI)GHG%WGQ@W@{?%%H%fé? §raptath; irinotecan;
irinotecagelyhreshiaigeldenrapideneetaigdsudidetr; leuprolide acetate; liarozole hydrochloride;
lometrex jum; lomustine;, losoxantrone hydrochloride; ma col; tansine. /Inechlorethamine
hydrochl@i?ggglneé%gﬁrt%l ace g?<§ ‘%eéﬁtéh%%s‘%?‘é’ﬁ%‘é"f‘éﬁégﬁﬁbe p uszli g‘éﬂ rlr% ogérﬁgggg?)topurine;
methotrexbles; afiethytidineceakglitin smblingunriablettistrnsiedintheatisandeediraeahcie mitocromin;
mitogilin AURRA GBI KR VIR A IR ShONBIABUA R iag akaLkGe iysgfenolic acid
nocodazole; nogalamycin; ormaplatin; oxisuran; paclitaxel; pegaspargase; peliomycin; pentamustine;
peplomyéﬁﬁ‘m@;f Bﬁdﬁﬁfﬁd@;‘ﬁﬁiﬁbﬁoman; piposulfan; piroxantrone hydrochloride; plicamycin;
plomestagoe1 38y rfinig keealiven tuditonay e rednivsuiin doprotaitanne iytraithiordespuromycin;

puromyci drochloride; pyrazofurin: riboprine;.safingal: safingol chloride;. ine;

R e e S R S S

spirogermgnitordibiptheretd erid eclspiroivudih ebsanit of kiirapsuispretepontrsitns feaseies, surbfanur;

talisomygin. {eORsAn ﬁR&'%%ﬁf@%ﬁé&?gﬁ%&ﬁl%&%&m%@?B}ﬁ{if#ﬁiéﬁli@%eﬁmteniposide;
e;

teroxirone; testolactone; thiamiprin igguanine; thiotepa; tiazofurin; iirapaz%nqine; toremifene citrate;

trestoIonéiﬁﬁﬁﬂﬁii,%iﬁqhma&fo%pFt%f%‘,li’ﬁ?r?é‘f?%?épi’rfﬁlg‘t?éﬁal’éhgfﬁ'} QPR AEHPEBASRR tubulozole
hydrochlgsigaiamasilipdisiane, vieghntaceprealifiemvintepdsii dindatindeastfatdevofaristine sulfate;
vindesine; vindesine sulfate; vinepidin lfate,. vinglygi sulfate: vinl [ Ifate; vinorelbine
tartrate; \7#1“%}%1% |ar1f‘ea‘f gﬁlfi?e‘fd\ﬁﬁ?o{)ﬂ?’r?ﬁ %#%%é%&o?ﬁ%%@g rﬁ#lca?éng;l%\{lrgo%%%ﬁ%ﬁn%%gr&ubicin

hydrochlelese[08 1R @eman arteedatperind g timagad spbitaptiatiytintiredawach-epi-1,25

dihyd roxwﬁm][‘ D ereiianlivasiknbirisrag:aalsrubisn; seylifyrasarecynpanpkiadozelesin;
aldesleukin; ALL-TK antagonists; altretamjne; bamustine; amido 'amifostincf' inolexulinic acid;
amrubicirt? SrEERuAions AJPLifE e i%éiﬁ@?%ﬁ%ﬁ%ﬁéﬁ&‘é?%ﬁ@?@%&%ﬁ% ﬁ%ﬁ%l@? antagonist D;
antagonis faraathiedinbaditiaciots adiging nooepirogenatic folbteing stapsidh}ivedehingmstatic carcinoma;
antiestrogen:,antineoplaston: anti i ides; idi '!ﬂggy ' : ' ne
modulato%ri;%ngglépt?éesﬁggfgéﬁ a%@bsgf)él?r%\%%%%%ﬁ 5?@%@3@%@%&@1 ; arg%?r%%épr%ﬁ]@é?&égulacrine;
atamestarregrantieni <hharandrihstaeanulation 45 sining tharaswatien bydrysgmsninga(xridvatyrosine;
baccatin ji}derivadiian-halanahdetimasntah By RinBleatagonists; benzochlorins;

. benzoylstaurosi)orine; beta lactam derivatives; betﬁ?-a%fthine; b%acla%%& betulinic acid; bFGF
inhibitor; REMamiB& BRSNS RS R RS AR S S RAY R IBE APABRUANS: prefiate;
bropirimires; the deyi ras)buishi erithe & uHe powide:; roattapoisiotnupdpted stina€zeqanepictinbein derivatives;

capecitahine: carbexamide-amino:iriazale. %lg%%% ot : : ; N 700; cartilage
derived iﬁ%ﬁ%@?%{?\}r’zé el%%\;sl g}l@&g g&réigtsﬁletlgn [ |t0§?%%%%@é§?ﬁ%§§r%%§%%ropin B; cetrorelix;
chlorins; btsitsdientiansknididusoitbarpahesiveisamesy: Adponsighing apdimivieg teimeeikealalogues;
clotrimazgle peQIisraYSie nes) iNNead s enhpeiasiating irRombrasReBIpaRAO IR slegagenin;

crambescidin 816; crisnatgl; crypto %cin . Cryptophycin Aﬁ?frivativeS' uracin A; :
| cyclopenfﬁﬁ?ﬁ&&ﬁ?ﬁ@ﬁé@; Bﬁﬁ%@g ;aﬁgéﬁ\é&ﬁgf% aoséfggfb?g;ggffﬁé]ﬁ&efgcfﬁfr; cytostatin;
dacliximatizidecilaibiiesrd éhadtiatlidehenisull; masieraing dblaneetaspaed dexitosfeeritm,. dexrazoxane;
dexveraparnil; diaziquone; didemnin B; didox; diethylnorspermine; dihydro-5-azacytidine; dihydrotaxol,
9-; dioxamycin; diphenyl spiromustine; docetaxel; docosanol; dolasetron; doxifluridine; WO
2009/139888PCT/1152009/002999 58 doxorubicin; droloxifene; dronabinol; duocarmycin SA; ebselen;
ecomustine; edelfosine; edrecolomab; eflornithine; elemene; emitefur; epirubicin; epristeride;
estramustine analogue; estrogen agonists; estrogen antagonists; etanidazole; etoposide phosphate;
exemestane; fadrozole; fa7nrabine;. fenretinide; filgrastim; finasteride; flavopiridol; flezelastine;
fluasterone; fludarabine; fluorodaunorunicin hydrochloride; forfenimex; formestane; fostriecin;

fotemustine; gadolinium texaphyrin; gallium nitrate; galocitabine; ganirelix; gelatinase inhibitors;
nemcecitahine: aliitathinne inhihitaore: hencrilfam: herearilin: hevamethviene hicaratamide: hvnericin:




[00169] Specific additional therapeutic agents include, but are not limited to, oblimersen
(Genasense6), remicade, docetaxel, celecoxib, melphalan, dexamethasone (Decadron6), steroids;
gemcitabine, cisplatinum, temozolomide, etoposide, cyclophosphamide, temodar, carboplatin,

procarbazingygliggle] séappoxifen, topotecan, methotrexate, Arise, taxol, tgxeigfecisrargsacil,
leucovorin, irinotecan, xeloda, CPT-11, interferoréalpha, pegylated interferon alpha (e.g., PEG

INTRON-A), ¢ [tahi i 1D:.Lhi f i I i, k oL THIa] icin,
cytarabirf!:é%,&%fg%{(§§<'?1(i>§;(iaigl ggg%ﬁg%ﬁg\gfn @ﬁeﬁ%@éﬁgs ,gggi@fggg?hm;é\%r?ﬁelbin_e%dronic acid,

palmitrorfere WeRDHR PHSIAD HASTARD @6@%3@8'88@@’?/ U%?O‘G@?Bﬁﬁme&’ém%ﬁe,
bisphosphigRait2EsRRiGHIQNIdfa1aCHSE Bd 610 e phisinaDaxdbmprstiox &h ansialbvir, adriamycin,

estramustine sodium phosphate (EmcyM, sulindac, and etgposide. D.Methods of Use [00170] As
describe & A&, &‘&%ﬁ“épﬁ%”ﬂ%‘i é‘rﬁ%gﬁgée}ﬁ i g%?gﬁfg‘r’ﬁm%ﬁgﬁl 'og é’)}ﬁ%&zﬁgggﬂtasﬁé%éduseful in
methodsiralaliagtmmagiopfmitiatipdifiandmicinsthgl et ost opiptiongbsiathpleeibdespaodiding
alternatiVéa ﬁ?%rég%‘;g&%%@&rﬁﬂﬁeﬁ%m amic profiles, and/or safety profiles; permitting the

evaluation o m and/or maintenance therdpiées; providing treatment regimens that maximize

demethy@83A13ndlnrcoaria embsgiraenis poptpraererhiehietsmay be gransrd udBrstong continuous
demethyafipfre oK dNGR P HE BHOREHN Syiidingran alngmpand/ esHu@vidinspaitiey thatential
advantageous benefits. 1001711 Prqvided herein are methods of treatin Ba?o-g)hﬁiological
conditionAAHIREEIS B caBREREH ggﬁ%}%ﬁ?e?ﬁ%ﬁt, it %?s‘,"fg%"&z@% ?ee, A& & uding
hematologigailsiisardésschnshisalicktandorspbyossedbytisid minidie speralpharmematice bt fopramation
comprising a cytidine analo h idine.: ' nulation releases
the ey e e cthod of

* treating ivampmRssitseReticularjabirting rerpipiratn isladene sridiHeds a8 sermerEipdiFoNe oral
adfEi”éSt%Hﬁ%ﬁcr{%myltgﬁmﬂﬁlafo%féﬁ%ﬁaa@1%6&9&%&@%@&@3@@&@%&@@@9@@ cegain .
embodiments, the cytidine analog and gne or more therapeytic agents are o administered to subjects
to yield a‘giﬁ’i%'lﬂﬁﬁﬁfﬁ&"ﬁﬂ@{ﬁ?&’é’ﬁé%ﬂ Jﬁ%ﬁnﬁﬁ%@?@#ﬁ’@éﬁﬁ?ﬁi@ﬁ%%s %gﬁgléa ‘Herapeutic agent
d_osed orafynty, bycinjﬁeiifum-[iaﬁiﬂﬁ&sﬁqmmh, endhud_ica&:m{xrrwtb!b#m;ﬂ!deﬁaﬂMﬁéir_m for treating
disorders related t?g%?&ﬂ%% ?%L%[%'H& '@ﬁﬁ&%@%ﬁ&%@%iﬁ@&rlﬂgﬂiﬁ{ma{'% comprising a

.therapeﬁ?ircgff effettive amount o a cytidine analog. ‘Particular therapeutic indications relating to the

methods pesnickihisashicard driel a8 e hdaein syckasiimehilisomdiptddene therapeutically effective
amount ofgiesgytidine nnenL g aharmeeautica dedmergionas ty paipaeabasiRigsed herein. In

certain embodiments, the precjse therapeutically, effective amount of the cytidine,analag in the
pharmacgﬁ?mmﬁk%ﬁ %ﬂi%@ %fé'ﬁ@%’l ﬁd’%’ﬁt}lgfﬁ %/ %8@38?‘&?5%%%@?”&8%‘&"&’6 o%%%gndition of
the subjeatpdaifin/a] povaleetid sizareseb b prapatsnghbedido the drup fatmiiked abiformlal wish teoliferation
include, but imited 0. A : j ic, by j ia (CLL),
Iymphom%%a%%%%?é&%ggﬁﬁg 3 %ﬁ?%@%@ﬁ%ﬁg% %ﬁ%ﬁﬁ%%%%g%%ﬁﬁyeloma :
(MM), sardephal s lﬁﬁ&hﬁ‘&}kﬁ’réﬁ%ﬁ?&,tgﬁﬁ%@ﬁ’fém at e femRsRttt Eanéel@lorectal cancer,
ovarian cam&{d ,o:fl:mglfaaﬁe@h@M%m?lhs@&em&emmﬁmwmmmwag%l lung
cancer and,small-cell lung capcer), testicular cancer, renal cancer, pancreatic cancer, bone cancer,
gastric ca’??mgg?}ié%%’a%%aﬁg%? Lﬁﬁ%g}a tgd(?agn\?:zirrﬂﬁgp%ﬁfgﬁfér embodiment, the disorder
related to[adiEmalsetfiolferatitmesty) [ﬂs.rihﬂpa@mﬁaaleﬁqmudhﬁmmpmhbi@ﬂémbrmbﬁ to
abnormal,geil {ﬁk@%@gﬁé'\é&kﬁe{% Al GSHAD SRRRHINGE Hn R ARES HrOvidaaibigsein for

treating disorders of mal cell proliteration comprise administering a cytidine analog using at least

two of IV, sSeipisatoizatudmerasAilmsatsbuikiag sesris) dusieantn disingermsoalisrenteHlzsts: provide
agm?n?Stem?d&é?ﬁﬁﬂﬁ!tﬁééé?ﬁdﬁﬁﬁﬂﬁiglgfagﬁgﬂcﬁﬂ%am@@%{ﬁbﬁlﬁ@ﬂé@geﬂﬁmkﬂpﬁnﬁzaﬁytid}jnﬁ,
administered either, SC or 1V, followe subseguent orally..administered,treatment cycles of the
cytidine aﬁﬁB@ﬁ’rF@Wgﬁﬂ %m%a&?r?e?ﬂgjx'f?g{ﬁ?ﬁgﬁ’f%§ﬁg%’é%?ﬁ%?%%r?naﬁﬁ%?gqgé%§§éé‘¥ninistered to a

. subject inkueeah ihghemt@ﬂéwﬁﬁ&ﬁpmddw}sos&g{ ;hqsg isthe, &t B1a¥ s@ne sulgstankes sery@ miote or greater
than 24 Jea oRPRARALY ﬂ?ﬁ@ﬂ)ﬁ%&%ﬁ@ém%m@ﬁmg. R B someZnBstincbstrd bfid@rstO, 11, 12,

13, 14, or greater'than 14 days). Particular embodiments herein pravide a treatment schedule

comprisinBias &bt avehishirgsthaniaReoronreiiandrb arsalie Abintesmanbt datialedyerks, followed by
oral admigistraierafarssiesantanhaytie sarker axwap st Bikistasesn bl adtbiriouptordde a
treatment schedule comprising SC administration for cycle 1, followed by oral administration 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/m2. 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
dAoceacec In narticiilar embodimente the formiilationf(<c) ecomnricina the evtidine analnn ie/are arallv




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 administration of about 300 mg of the cytidine analog twice per day for 7 days. In certain
embodimeniggthgdamsgesation comprising the cytidine analog is admihistecadugsingtazasatment cycle
comprising administration of about 300 mg of the#tytidine analog twice per day for 14 days. In certain

embodiments, Jihe formmy aeeaﬁammmmwnecmmmmmss@mmmm treatment cycle
comprlsmg admlnlstratlon of %bout 300 e cytldln anal tlhree times per day for 7 days. In

certain CATISHATARR Bf&ﬁ% emcéem ﬁwae“% qurfs Kfifinistered using a treatment
cycle coprising ad murtﬁttah&hmdﬁﬂ@ﬂﬁﬁﬁﬂﬂgmﬁ tirevieitheectmedoptiscemntinrenqser day for 14 '
days. IGERAN BRARR Mk, allogs A gj&g@ hRLa CadRIls S A UNE GG qiandation

comprising a cyt| ine anal g using’oite’ or m ;;%/ les provided herein, and repeatlng one or
more of tha thededdorempiosidriast alley. campressigns Sgit @’C!E@‘-" intlude, BPtgﬁ‘@é’@r limisd.2 months.

100176}, in GE1tA AR MEAGIERR Sartiih@ - erAini cARHSS AHRHHS RERe eaauasiags@ab&ermulaﬂons

provided herein to e.g., overcome limjtations associated with IV or SC adminis atlon tldlne

analogs BlePisdRKiese ond lastosedrnninathxlene 8 Lo ferEaP SRRty 4B R e AR%log for
longer pgrigreaiefgims, /. ag@@wabdiaﬁialgﬁlmbyqbplmyl@kydlidmmgcmmmﬁxmwméfmacy of the

cytidine lo e to the diff cu S of in f \Y C dosing
schedul(éi 1 ﬁr%e%ﬁg’éygr?vfexplo@a?’%’ y¥%‘g anal;cl)%ghggl;gg%ug&g S %gl?:@g L ot ubjects with
multiple mﬂulﬂem ésﬂm%bwhﬂh@%wh@%‘gmhcﬁébsé apd E%h%ehvﬁ?g‘éﬂeﬁaﬂh@ﬁﬁtologlc
ReSPO”%g éo R dﬂtﬁéﬂﬂlﬁiedaﬁﬁwi%%*%%?égg ﬁg&ld’é;%ﬂ%ﬁaﬂﬁ@ﬁ%g%wyelodysplastlc

Syndromes, ‘din. Oncdt (2009) (DOI: gfcé\/hmh IS incorporated by reference
herein WI%W%W‘%G?&W‘WCEM Bﬁéﬁfﬁ%ﬁ’&v‘ rein comprise

administe[iAGPONE)| fﬂremdatmxwuemm E@lidg Mfﬁoﬂmdhgsgmmﬁhﬁr intitéticns associated
with SCor IV c t|d|n nalo |n|strat|on For exam in ce ethods provided
herein c@ﬁ?ﬁﬁsg I%X%Itezr’i"gri(ij‘31 3% ST SAB B I eE ?)?Sn%u atﬁagr%r%ﬁfﬁléﬂg &egréglﬂlger 7 or more, 8 or
more, 9 ciitogas, @ fectinoee s 54gar, m@?ld@r@r droirsfes dekimmrécxtrpss; sibyiceilglesemore, 16 or more, .
17 or mofg,¢4f, gfwbéﬁegétmgﬁﬁr g@:&rﬁ@a@y@&@ic@nmg@ Al ORd iddag eeaimemmbodiments

herein provide’ méthods compn&r:jg administerin aI form H lations of cytldlne analogs provided herein

comprisiREERIARY gl Wons R PXI et 'Y8lg., azacitidine)
ata Ioquﬁammﬁ@mmwﬁmgemmmméﬁumeezasasenppmm woa;rca@apuministration In

partlcular ment meth ose-re i uding, e.g.,
dose-rel &Y Jj??&??eh?asslygss"b%?gtg !’zm? g dine IE) o%?’ni?teﬁrsligag?\ng% gf%g{é a’?’ésiiu%% provided
herein. Immbm@rmem&@dlniemtmmsqhbvimsﬁe@ﬁ@@fﬁ[ﬁ% simaFfistad Agian Bl formulation

provided aesgin f0-Achivs. animpQyerk iyl ermprb AV WAL SidergLomprising the

same cytidine analo [00178] As described erein, certajn embodimen vide me s for
mproved’?Féa‘Pﬁ?é‘ttnf‘cﬁ‘ ﬁ’éﬁl@ﬁ%ﬁ? BfuB S85% LB (g e ﬂ%‘gtﬁ?éﬁtat%’f)gbtﬁé’ (Wo‘?g}%y

administ@rifgeare b EO 1DV alfenop thyidieg barambm L2¥hpavectind\irg SE @ dhomtdHtionvof the

cytidine articular odim I g oral
formulatlg?éif)rovﬁigod'ef’le%e%@%lzwer gi%es &%o‘}% pro%gﬁgleed%@r%@gggl@g&%?ﬁ ﬁlg to improved
demethym%nv/mfehampgcw:@nw&bu@pﬁtf\thfefb“mem abeuprd admipishertiugtossal

fOfmU'at@s‘oe{%\s%%wu%aﬁetartfge&a %@J&memlam@aﬂwg%%r%aml WpiliRg xicity-related
side effects associated with dosing the cytidine ana via SC or |V dmlnlstraéW g'né‘}&' mple of

certain toXREFFEIARR I AR K O LS SRR ST AP RN Sh %F Sritfiffe déscribed,
e.g., in Keﬁﬂ@@&ﬁ@o@&@abbﬁiln%m%&thaaéﬂlﬁéﬁoabéﬁom%@ﬂﬁpmﬂnglmrpbmted by
reference rei entlret 5%17194}45}6‘rt}9ﬁ0%rt§ éang)éilmen%(;ﬁr%g/mwge g,o}‘_gr treating a

subjecth ﬁgaa° ease o% ISorder provided herein ra?ﬁy’a mlnlsterlngap aceutical

compositibrys R edvheféhs, dmmem, ﬁi@%‘?ﬁé\‘iﬂé&ﬂl@sﬁﬁlﬁrﬁ%\?@@%@%aﬂ@f ﬂﬁé@u bject. In
certain emlag%w%&b@;%wweﬁtﬁywﬂa&m%ﬂ!@@ww%@c@f@ mommwntlonal

care regimens. Particular embodiments hérein prowde methods for treating a sub lfémavmg a disease

or d|sord8FBﬁ%@fﬂ%&%&réﬂ?‘ﬁ;ﬁg(&Wﬂ%ﬁhﬁ&%@&ep‘?@%%@%‘al /i6 Btd herein,

wherein $e4reainegthgiavidesdnaboay 66oe figotivenestulcoastiidar 68vbadinudis divg irogrioved
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.goviCbER/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, (i) Time to Progression and Progression-Free Survival and (iv) ‘
Time-to-Treatment Failure. Endpoints WO 2009/139888ITT/US2009/002999 64 Involving Symptom

Endpoints may include Specific Symptom Endpoints such as (i) Time to progression of cancer
cevmntome and (il A comnoncite evmntom endnnint Rionmarkare aceaved from blond or bodys, flinnde mav



[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 WO
2009113988@BG{dd/4528509/002999 65 dosage forms provided herein copgpgsaghbreazaoytidine are
used to treat subjects having hematologic disordess. Hematologic disorders include, e.g., ‘abnormal

growth OJ%R%%WH%%HQ%éfé,tﬁb%wmtk@fm@ﬂ%&%?a@%% 7% Gpwnateloic

malignancies such as various leukemias. Examples of pema ologic disorders include, but are not
limited téirasaeseniensid G wémes bovine et BrYhT iciiieh R AP AA P B phoblastic
leukemigy{filel drzheoRiCBRYE BIBERAUSILIHERIAIR (61 kboahBaviciywphieydiatetdte atmgCLL),

myelodysplastic syndromes (MDS), a ickle ce|l anemia, amon rs,.Other disorders that can be
rontot R S SO0 AR o e Acve cor oo BLRE GGk BT, TE o
lymphonaboiM KI2%: [0 8Bfhmdregtesmesabibutifidime woéthe deigmariy elidut Rfithcptwmideetreating AML by

administgy; r iSi idli aloq: Gt d thereof. AML is
the mostﬁ({{%%rﬁ%ﬁ‘{?fdjg%?gag&]{g Iggu %ﬁ%%%%&%@ %nqgﬁiggégﬁéﬁr%ﬁﬁg%gggngﬂc disorders and
immuno&éﬂ@éﬁé@@ﬁﬁ@@lﬁr@ sssipampwto b nAdieaudinde SrdsionmingdbX aRe0fe disorders with
defects igrg}%sg@luiljgymegang to random chromosomal breakage, such as Bloom's syndrome,
Fanconi's_ anemia, Li-Fraumeni kjndreds,_ ataxjatelangiectasia, and X-linked agammaglobulinemia.
(00184] RUHRLIn RSB SRR oL BRI LT ER RS TG aminiatering
an oral ddisagesfoDiluents prigibg esedtitipaainmiegstobalkshjtet mmasitahsirechbldPMIL represents a

oot St Gtaiba T B UAC R RIAR R PIOgKEO R BIZSTeNiANAY e 1517

chromosom ocation. This translocation 0 jeneration of the fusion transcript
compriseglbiiese keatisicnaaritrbcusivrusidoaidediiz skechamicrotyss) inccsisifse b diments,
meﬁgodsmtﬁilwéﬁﬁ Hﬂ%ﬁxﬁm i%egzr Q@ﬁ:ﬁ%ﬁé&@%{p&&i@tm xfegal dasa@géﬂgme;omplr_isingl a
cytidine analog,to a subject in need thereof. is a heterqgenerous disease with distinct clinica
features HHEMRYRHITBT S AAEELABEANs .‘%gé‘ﬁlgc‘iﬂlﬁw&ég}%%%%i%ﬁﬁﬁh% %%cﬁgféu&en
demonstphtagtinte kholli enmossitnmuabnmyeoge petivaborideatitl edtxerBraBamaitslocation. The
resultant Phi Inhi remo rase i iact. : tain
embodinfe) ?gﬁg%g%%%ic’je .ere% col p??gg%%%ﬁt?rgg %SN?I? E@fﬁ%ﬁé'tgéﬁ[r}?gg iﬁ%lg]lt%%réage form
comprisigmenrgyahiie Dilreniialsodosiade.n seaamaiser Aepiss RIS AP HRANYS ShieMve disorder
of a plurigpégpate BateRlin Giikatls cnNastartaatebyomprasife ehsaesaaababnosmally involving the
translocation of chompsomes 9 and, ,WO, 2 09i/1§9i388%CUU82g‘09/0028%9 q6 2ez creating the
Phi|ade|pf$ﬁ’ét%‘lﬁ‘?%ﬁ£‘r‘3§8ﬁ1 RSN Er YA o R SRS, SRR AR RSBV EML . [00187] In
certain epihaitvseatstenisthatiskacdindeditedrHctoemprisdtule atagn ey DS dytadaitnsagiesiam oral
dosage f ISl il to.a:subiact i ; ' bodiments, MDS
SLrSQmIRGEIgLR, YU AR, %%:ﬁ‘iﬁ@%éﬂ&%ﬁ%%ﬁé%%&iﬁr&e&ﬁm&@]

includes one ér mor owmg myelodysplastic syndrome subtypes: refractory anemia,

refractoryFrermrataliine mbefislsslalas s qrasdssipleied sl detrepany Be BB S topenia or
requiring draesfiesiansddiatagientanediian dhiloeecsshilos sareh aetopltneradasiaith,excess blasts in

transformation, and chronic myelomonocytic leukemia. In certain embodiments, MDS is higher-risk
MDS. In 8&tasf Shifaoumethe @ﬁ@ﬂ@%&’ﬁ%ﬁi%@ﬁ%ﬁf ?ﬁ%ﬁ"fsﬁ“ﬁ&fﬁfﬁf’geﬁ]h%egﬁg 81 dosage
form comyisied ia ayiidine ahaikgiashibieatdesheddothete frta tatdo asedbmis:) inivaitz(i_ng ., prolong
the life) of aESLéB&?eCEXV &Q{ﬁ"u'é’n {Q04PR] IR seain %QQ&&'@E'&%&H@F%B&E REGedder %bt!b&é)mp”se
treating NE] (ioy admirs ering an oral dosage form comprising a cyfidine analog to a subject in need
thereof. N&M laoaigkin 2bpyhRSfoaI arofRiAby DS enmaTsetbRYY et o R B Bromk i rPancies of the
lymphoid;sysiem.AcseidinehiRdd it Houslasaification e hasmatalng] Gabanddyse ekl laBis, these
diseases are classified as B-cell and T-(ﬁll neoplasms. B-ce{lé#/%n?yﬂomas a(é%?unt fQr about 90% of all
8% titfed

lymphoma& aRTdmpReaRe th 87 L BHRAEH FRERIBGTR ST RoLsab F I RHANNYIRBREma and
diffuse largerd stehd wephamard) apoax it ely hor€Abdot G0RR0 meve,cheas % bil nare,dibgriosed
annualy e S, Set £ Seo NSl S Mo P80, MANB CIIR TR 2005, ROBYHA8.S7. 100189 In
certain embo |menrts’, methods prowge erein comprise treating y administering an oral dosage
form confpasingbausfdner sk ghouh tRibjecriarnabeah oo maptealfE| 3472 95 BAEof the most
commonlydiagaesed HeralolRe TeMIINERCIRH UM B T, biBcabba: BI9ONS: MGke ete gsughly 20,000
new MM cases and 10,000 deaths due to MM. The disease is characterized by, inter alio, an
accumulation of malignant plasma cells in the bone marrow, which can lead to the overproduction of
an immunoglobulin, e.g., a monoclonal 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.




WO 2009/139888PCT/1JS2009/002999 67 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 neoplasms groups B cell malignancies according to the presumed

normal counjgspasbkdhg malignant cells. CLL is diagnosed by inununoppeneiyassansdysis of
lymphocytes from the blood, bone marrow, or lynaph nodes. See, e.g., Zent, C.S., et at, Current

Oncology Reperif, PR ie A BRAS BE0/5AR, ATRERmSRHhEe Pt e bashedts for

delivering a cytidine analog to a subject comprising adminlsterirgr?t[o the subject in need thereof an oral

formulatrhiewori%rnd ghowl AR avam afo tha A g sRTsIdeaneB Al o maf BRI Wthprise (1) a
therapeyticatiigeitestveaens dbb e BRyAiind Analos Wl d2hadaptions svgeesase 40fitrolling:
component capable of releasing the cytidine analog substantially in stomach after a subject ingests
the oral M@tﬁéﬁ goﬁ?b"réfr%%?ﬁrg%%ﬁh CO) cf& . @&ﬂ%ﬁﬁ%nr%b% ?ﬁ%%r}i%saﬁ’grue'}?]o?r%vide a method for
enhancinpgrtivelor dilioaisdetsiinirefi by pidiofoadinkoy akilt Bulliestt. Certain embodiments herein provide

a methoggf jagreaning this ardisRAlaRiiAlBRAneTRRm CmpHRlhom I administering a

pharma m;gca c%rgpé)%tlon provlgi?ed kéereln.géee&%ggpgnﬁgrgods provided herein, a pharmaceutical
compositithmiprersideubrerais ey ety ssansigisteregt é{‘,aeﬁfﬂ%@;ﬂ"?@’é%‘lﬁg‘?éal fluids of the
subject'sshpslyle Midii R0 IAIRE, inikRMRNE, AastpiRisH Baliagi-autbRscdab A, substantially
in the stomach. [00192] Certain embodimerts herein provide a method of achieving,a. particular
exposuréSSaTR Ph ! Fh&BhPB %ftjﬂ?r\%&?é%?@‘?fﬁ“&?&?%%ﬁﬁ%ﬁeé%‘ﬁ?ﬁ%ﬁ% ea%‘/ f§fﬁe analog
(e.g., 5-azanytidng) speariideddhdreiartGe daibodintzntinseatstés i€ proseovidepresemithodnofachieving a
particulay, oral bioavailahility val rQyi rel inister| ' mprising a
cytidine Ihaéﬁgﬁpfg?{gl%%?%égc@ﬁgﬁe% %&g%%lgl(%g%ﬁy@g%?e%ggﬁ% &ﬁ%ﬁ%ﬁ% a method of
achievindnalpdaticgloeaiionsiteater slidednapspsispranshieesr ¥eal ation comprising a
cytidine J0aIRQ R gt AEBRGNRBLPYPYINRE: NeraiRe SRt takh R badiBeN s ReHImAIOYIde, a method of
achieving aéﬂparticulag é:%nk%ﬁ\}/gﬂggg o;\’/éi\(g%%g%ﬁ%%%d%gﬂst riﬁ%%ﬂafl]rrg}%orga ﬁ%gr%g %}gg comprising a
cytidine KAAVYNEF 8" ' Ce H“gﬁ? ¢ Vide a method of
achievingaiipat isutershifity vedilerpreuige fivarein, steattnaiid; talin greizomabteamatalabion comprising a
cytidine analog, (e.0.,. 5 tidin I | I IRer jn provide
methodsp&%xrcgé meggh g%@éﬁ%h%ﬁ\%ﬁ%ﬂg%%%gﬁg Lgrg %r%g%é%[?o I%e ce |Q§F%%?§Hﬁ|§c§%eg§é administering

an oral fdnriganios PwRoSBHBoRSEPAMY ST0BYGD 2050 BPERRARHING HEYedithe dRBog (e.g.,
5-azacytigipe ,asuPiorigdechherats Guchdensliians. 6% e of We RRiBRdUABEGS OVBauSpes of

h [ t dt tastasis, h tological.disord g. | ia,
oo SIRAEHE SRS LM R Ak A0l 43 LA 209 ATt S CBrebral
lesions), abwofitel (ﬁﬁ@u&a&mbqitdnﬁmthéﬁsbiﬁibdmmmgtméiﬁ%i%mtﬁ ﬁldovhnhg ﬁe@e due; to
surger, SRANTRNON RN BROQUNG 290,00RNGPIR. diseancs IRLPIMMSE RS Of tooue.

repetitive motion disorders, disorders of tissues that are not vascularized, and 31proliferative

responsedrus sorsicrberh e ‘Gryan eidhe ﬂ!&iﬁt§?ff©9h?}4]3ﬁ°@e‘ﬂféﬁrpg%éﬂ%m% apans 3% benign tumor
retain thejpdiffeipntiaieddrayss 938:domaihddel @roaraiaial Wit gemestseibéubenign

tumor may be localized gnd/or nonmetastatic. Specific types of benign tumors that can be treated
using the%{ﬁoe/fﬁg&?é%}?\a%ﬁ?ﬁ%, HH‘%%(M%%%?Q% AP naRRH &I‘dé%,e § f#é’ﬁl%%rgeiomas,

hepatocedbtar Zdantnms thaderg oo eroar Rioméy tftat pu@@rd?ybeupl&ﬂ%wwmfstﬁe drgromas,
torr eore. 149 SR U Ll USRI APLIHR iR RS, dBIIE A7wESO N 0TS

teratomas, myxomas, nodular regenetativé hyperplasia, trachomas an Ey genicégranulomas. [00195]
,HFn

In certainteedseelrerenebose 8% o/ maf hrfiuginees BEesrR8 G Sidhe kg, Wen8RvalshdnRd to the
body's ngbd 99{%@@%9&%[%@&@%@@)%{9@%@}@&@m%w JKhiremaligeae tut;nocg_mgydbe
invasive and capable of spreading to djstant sites (m tasjzing). ignant tumors may be divide
into two Y, é/é:“ﬁWrﬁgome g %%thﬁa"ﬁﬁ‘tﬁe?ﬁs@}r&%;ﬁ?&iagf?gh%?&%%ﬁg&F&‘L‘ﬂ%&ﬁv"g ‘in which
they are faitivderfabonphddrtd nianiciYnelastdsie dng ntampoyizichecn abigin dté dmlsbatici¥in the body
but has now spread,to a distant . 0 f ' irect h into
adjacent &%%&%ﬁ?&eﬁg'tﬁﬁo‘%ﬁg%@@t%?%ygmi p 85%@%@%?5 %%t tlr%aglgi%%'a or\%é tissue
planes arit¢togdipebby onqpéardinaay fkil iedheBrbspinal fluid, etc.). [00196]Methylation can lead to the
silencing of genes critical to cellular control (h 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., MN. Brock et al., N. Engl. .I. Med., 2008, 358(11):1118-28; P:M. Das etal., Mol. Cancer, 2006,
5(28); G. Gifford et at, Clin. Cancer Res., 2004, 10:4420-26; J.G. Herman et at, N. Engl. J. Med., 2003,
349:2042- 54; A.M. Jubb a at, 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 WO '
20091139888PCT11JS2009/002999



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 weushéessgugractical by means other than oral administratiorr(IgSs 8% 8G9
administration). In specific embodiments, oral forfiulations provided herein are used for early

interventiggy iPre et Mas: GRUSRMERS BARGREIMP BHRIN Pheisknfosmpnit iGlaRpsmerg., colorectal
cancer or non-small-ce|l Jung cancer. In certain emb?di nents,.the earﬁéégé?%élt' nis qiﬁhieved via
S

prolongedi SFSRER I JUSIREROL MEhBeBifTufBio FRsTAN 1Bl iSRS B He¥th, Certain

embodinentsgmyifaamatapdaigrealinhisisialifigsosabiornalasidink q pulgedhe Risitegansse the effect
f il [ Q.| tient ' i i i ' | ticul

of gene SJerENee 9 ARSI AL OEIRSIRISNY AU SRRSIRIR G AARSD Pariculr

n
. &lso Inc .
embodiments, methods p erein ercomprise administerin inhibitor compound

(e.g., to rediore (elgomatRl6 Qly FRIMBLERSIE). sstlnidebsiligonadionidssromasmiesalsadivinl DNA

methylationd, d0iBaEerIar ROPesinRNtBoherIARE i k£ YRRACHAGHSRIM RARIALGRNDX-275;
formerly MS-275), an_oral HDAC jnhibitor that acts synergistically with targeted, therapies and is
seIective%?”é%ﬁ'&@ﬁil}’éIﬁ}gﬂ?ﬁﬁﬂﬁ%ﬁﬁﬁ%ﬁ?ﬁ”&?ﬁ?@‘%ﬂcﬁﬁﬁEBFQ‘?Sé‘fﬁbgal‘ﬁngﬁé, a synergistic

effect is geiieRigyetasianinisteti)gdiarnsigicine aadthanstifRA glyobibiqe. @@, EX@RLBR) for the
treatment of solid tumars (e.g.. NSCLC) or hematologigal malignancies.(e.g., M CMMolL, or AML).
[00197] ﬁf‘%é??&‘fﬁ'e‘h{;an ‘fi"%ap i %%“8.’?.28 {‘95“"%%53%“”*“ Bl Do S"Bﬁﬁ‘

odiments, s pes ncers or gnant timars, either primary or

secondadpctisatechpdoexypragsd wln@&%hwgnmhmmmmmu%@idmd herein
include, ¢ leNkepVR. RIGREbAAPRRERKINEARRBLPONSERNESS I SIalR: GRRPESdiaogRNCer, lung

cancer (e.g., non-small-cell'lung cancer and small-cell lung cancer), brain cancer, cancer of the larynx,
gall bladd& Wi nes faws: thaukAveotd il isdiruprercabRnllrviyeftadrimaareck, colon,
stomach s bsansii wisig\Be Basator| trya BoiRa/vaaf it dtig: cellecabourtavavaibslheldarating and
papillary.type, met tic skip carcinoma, aste rcoma, Ewing's sarcam jculum cell sarcoma,
syt AR e D S R AT AT e R s
lymphocyiiegarteg ebnutd@dtowimned the fiziny coet, ahowr | 4idembvet, thy garpeasia abmad df&byndarcinoma,

PheochrRREYIRM 3o fBUARRR RS HARAR T IRSINRE SRIN 2064 WM T Y BRIPRSRHC.EBIReal nerve

tumor, marfanoid habitus tumor, Wilm's tumor, Seminoma, ovarian tumaor, Ielomzﬁ)ma tumor, cervical

dysplasi@ *AHIf ERaAENRAES: ARHLHIZE WL G e IRR OB R 26 e d5e%Re&ue
sarcomaapaatiggesnivsrisiieidirigniesd, sbisuteivimwayepdis AP AR A 3BBPEW M4 §20091002999
.70 fungojdes, rhabdomygsarcom ROSI'S sarcoma, osteggenic Rer sar Apalignant
hypercal ig’f”%ﬁé?%gﬁ l?rnngg,o B%?%%tﬁevfrﬁgﬁfe%?%%%ﬁ&%?%?ﬁgr%%&,iuglii(f astg%r%%gﬂ rerim t?forma,

leukemiaw/wafthodrag coralibetaveenaliowc! Hasnd pirdut $i6iavoaieltemslsg aerg.diereenmliabinas and
sarcomage[QQLIB LR 25K FTHIQRIIDRBES, RP HRRBER Vislsu LSS ABaUDRBIT Ry RAIPRRSIIGRS, and

formulations provided herein to treat abnormal cell proliferation due to, e.qg., insults to:body tissue
during suieferylRest R b SHEERSTe 1S b pmOua Rf A dAr culyt ,%m%eg{ﬁaféﬁﬁ%m%% ery, and

cheloid sga¢réfgrdnaliesalvg spanses associated with organ transplantation that may be treated

using the ds, compositions..and formulations provid erein include those proliferative
response@%%iibu]t?n%e o) i|cr)io onn %1%?8%‘[?]’;%%&?%‘%2 J)rrggls%%igfée %S?nm[ﬁ F(I:géﬁi%%es(.)rs%pgﬁfically, these
proliferatiebiisponsesbitiagrotder eliedgrarpsitareivoncotmenbansidnogets inddhitemall-cell lung
cancer angd 3malie Al IR SARGE Raliiehs AP RGIARL BIIRL A4 AN LIREIRRAYaEHS. [00199] In

certain embodiments, the amount of the cytidine analog in the formulations provided herein, the

methods SREHHREAESABRARASHE S frd Iphartpseels iRty sasayroth 0N8RRACIRALE specific dosage
amount ag/ReayiE 8AIPEISINadAchs AR Grein) OgeRiEl, alahinanitidineecangesiumaiidotaof |
administration thereof, or methogds. of treatment af at Jeast one condition, including but not limited to
VDS A RO AE AAI0E B A R B RA By SRR RS MR o T o e
about 100aliyim 2ichagtermlaboutargog miyiétiaiose ctarcags eisoucra@mit faldeddal sifidcabout 500

mg/m2/day, g behuesiaRay A a0 meimaidanand a hou AR/ mRidardR &srtain embodiments,
particular dosages are, e.g., about 120 mg/m2/day, about 140 mg/mZ/day, about 150 mg/m2/day,

/
about 18GHRFREIARE SPGB S DU HRE M PR K E BE I SBay, about 250
mg/m2/dayyeabaigh? QeciaghRkinysiahosiu BN Giiie ayoabetbrelaning/, Fudkinboibauhe 20
mg/m2/day, about 350 mg/m2/day, about 380 mg/m2/day, about 400 mg/m2/day, about 450
mg/m2/day, or about 500 mg/m2/day. [002001 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 WO 2009/139888PCT1US20091002999 71

narticiilar emhbhodimente the niicleie acid ic DNIA ar RNA In nartictilar embhndimente the Aareatar



WO 2009/139888PCT/US2009/002999 72 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
embodimentg;¢hessamgrison population consists of a particular IPSS cyogasesisatsgsoup. [00203]
In particular embodiments, nucleic acid (e.g., DN#& or RNA) hypermethylation status may be

determi’éﬁﬂﬁb{nﬁmﬂmﬁé'i‘,%dé‘s@Mﬂiﬁﬁ@ﬁotﬁ%&&ﬁ%&ﬁﬁﬁﬁ%ﬂ&e%@ﬁ%ﬁﬁ?thy|atiOﬂ status
" may be detérmined using the bone mayrqw aspirates of patients dia%nosed with MDS, e.qg., by using
|

quantitatirerEsneiBeRbImARlRTS Eserianele ¢ B SGHIBEY FhERSUHRAELHHa methylation
analysis soéiyiinbotur bisdiliie cetvsisiehyd tedriosn|cdiinm HezrgkAmpatetesaditainsemtybdiments,

bisulfite treatment is. used to.convert non-methylated [tes |ng. methylated
Lo et Uyl SR PR W R St S R s s 5
Commersidginoaitiste kitsertaip booalichtotsstherstabilitee inaalmizntol the drus s bosentints, to
facilitate ethydatiosy B iMASRBARNIBGT, 2B ERVVDINNT Ald B cOMIaILBIMSsSWNich amplify

DNA regardless of me%ation status, and nested primers which bind to methylated or hon-methylated

sequence5 HFHBFRITRIOH AMpfE AT essoBaROB I ¥gY, itBe STESBIRMERRIRE 2002,
18:1427-ghw T GeY thinz @01 sHGIE 115, Wi e shardraesigeetboat RYprdhast Whidhupindd et
bisulfite-treated DNA regardless .of methylation status. In certain diments, CpG methylation is
detec:tedt,gé’?.j1 é"f{%’o?&%ng’%@?fear%%ﬁ?l%s[%ﬁ Z)\? 8@&&%;%53{&%?5&%;%3%@? ﬁrlgr’ﬁuegrg O certain
embodimbots, Idfaplifie dfshedlrog frore, ghounitiiPER sbtstidn s covasberh 8 maweofdhthe nested PCR

reaction yg %&E?Me%wwﬁmg%ﬁg&wgﬂamesz@wa%m&mﬁgm?%m 6251w

embodiments, a standard curve is established to determine the percentage of methylated Molecules in

_ &particulaf BadE e RRAYS 5P bRtseahth s detgiecss i aherRianwv el dhe BReA S R hethylation) are
known in3asts RRE oLtHe dedff dofRAbbul\IM &RV (GABALY o0 Db d-Afub eliehy abott., Nature Rev,
Cancer 2004,4:1-11. . 1002041 In certain embogiments, statigtical analyses are petformed to assess
i A G e A SR e R R S e
pharmac_ebniﬁaﬁ%mqawubﬁ%mnﬁﬂ'g dmgwmeqmcmbema&%mmm@ﬁsﬁm@ﬁﬁMence of
methy'at'&’r%é)é}:%‘{efﬁEé&éﬁmﬂ{sﬁ&&éﬂ%ﬁ%ﬁ&e%ﬂ&%ﬁ%&ﬁl%&h@ﬁé@f@éd&eﬂﬁiﬁeﬁhd
Kaplan-Meier (KM) methodology. [00205] In certain embodiments, any gene associated with MDS
and/or AR 9RRgfsedinakTkilbivdhf&ethylation status in a patient. Particular genes include, but are
not limite@od¥e) 20004:AB8HMIMESRASOMANAAXHY Brivvideld BB ¢piipyish ¥heTr MbiEl1. (E-cadherin),
TP73, and.C77V Ipha-cc:tenth). Particular gepes.associated with MDS.and/or AML, which
would be%ﬁ%ggre’\&%# %‘(é% it ?éenulséet oS %I%%: c?srgd%e?e,%‘?ep KAGWN I the 8??.‘%!\%e gsl\gl@omprising
Co-Adminisgenimipi®ne torilury sbidisemiatcy of dosing. THxnippaisithatgasdunitiohas@ligaPsrmulations
DiscloseqHgtein. 1046 FefiGineRRedmenisiereinnavdpmahaduiniygatngdiseases or

disorders disclosed herein (e.g., diseases or disorders involying abnormal cel] proliferation), wherein

the methSHPES AT RheRRIRISRisHIRHSRLT-BAWHRED etorss ol SiHSOBISIEr example, an
oral formgiagieRicansniisBoearatytiding)iviid) sitficcardiorideastdith it apkilin phesplaatguch as, for
example, a cer therapeuti ent) ta,viel nergistic therapgeutic effect. Particular
co-admin?gfgfr%ep&t ne?grﬁ%ll}tﬁ;ma%g?ﬁgﬁéé ar %Hﬁ?meﬁ)r{ﬁé{ﬁ%c}ged&ggflgs%ga erei 5%mgé%l%§ed throughout

the specifimaiphofiepsthamuiboun Bowiweartthedmaddigorkounhtyapdutif dircdmig esseagkniistered in an
amount thaf {54 HefaRrpHLcAIlY SRt AmPonhdaRarticasmedimenisdbeagdlianal therapeutic

agent is co-administered In a separate dosage form from the cytidine anaolog dosagg form with which it
is co-adniPREYOd N phAE dRB SABRRIRN GEE, WY afithtiors RostaPRanid %k &f & 48 Binistered in a
dosage fegie,(Shaut 3TNGIR sNkslosaomforsbpingeshemnithibdragtisine Analodgwitvwbithdt is

co-administered. In,su ses, the cyticline anal £, azacitidine) and the additiggal therapeutic
agent ma@s%cgégfg})r%%g?e% %?g‘jbe?fg?él/ﬁi t cgé?h%gé{égsqag%’ or‘Fvnot%gflr?g&rﬁ%t%ogg’sa%?%éoi-%gfr?rﬁﬁfgting active
pharmacefitizadimgredie abouinBleimipmethe doidicetacsiictela whin ehitihdosslasstyatiouthe art. [00207]
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A.Example 1 100208] 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 usin%ej%}ﬁg'gﬁple 5 describes the formula composition of the tpdleigdpngpescentages.
[00209] Formulation | was manufactured withoutsthe seal-coating step, which may have resulted in an

enterc RIRLSINAAY BuiFale SINECE SR, LAEAR 990k bR gaiabcpoating

suspension for Formulation Except for Formulation 1, a common blend thh 20% drug load

of 5-azabstidtier abawt A6 dnd abri Fhow e ol 1A SIBE Carfa M ACEeP SR QIS FotaRlsry |

polyethylene. alveal o0 Bl eainaelsWeRAddes e SRYETIBrainke RIMulaiioas. to enhance absorption of
5- azacytidine. Vitamin E TPGS was not usedli%l Formulgtlg?}a 00211].T agiletgrwe&% manufactured
using thé09A50kss Hesehin rpigaimente fRap R RHOES ARYILAO AT R ARAPAIEE 95F ShE&G0 the
seal-coagigigheieip) dnhamisiatialss Satind, agllwemmﬁﬁy@nhhmembeﬂn ﬁmaboatibgdémmﬁarﬁthorm_ulation
O oo esniainy L R e Biagesy IRoRAREIATHINGA B plldelGaz2) Manniol

silicified Icrocrystalline cellulose, crospovidone, ma&nesmm Stearafe and azacitidine were

individuatylbrae teeistoreshl rduiecagipreghadimsraneptrotsicneshinesraliers IS@ewas melted in a
stainless,Fiag! MASEHR! 6@w@@{;im@gﬁmgaﬂgﬁa@r@@w%@am@aal.icaiﬁ@qﬁmﬁmmmmemgllulose (not

done in Formulation 6). The Vitamin E TPGS - silicified microcrystalline cellulose mixture was allowed
to cool aﬁﬁlﬁ@ﬁm%&%@mSﬁ’ﬁegjh(ﬁ?i“%?ﬁ%%@%e-&"f@ﬁ%/&%l%%ﬁﬁ'Ela h&*ellulose mix,
remainingegitieifion enicoaesy Shaindadintasedinamefandoos pthadariabiepermeatidiin a V-blender.
Magnesium stearate w the /- ?Q¥ tiong!iixipg sthgggsulting blend
was com%mreagsc,gr it ou‘a% Igt%qﬁéillégjset i’lg{g&%ﬁ%%?\yg \t%%lng\ig%l?)i H droxyp;gpyl cellulose was
disperseexanplesdisuitablephymesiiopohaneeTiindudsr & gar ﬁ\ﬁ&?@gd"%o' spray coat the tablet
cores to prepare seal coated tablets. [00214] EUDRAGIT and triethy! citmigmwygéedispersed into an
isopropapehdasetara: mixed solvenCryatat FMRAGIT - triethyl citratgpsghiaration was used to
spray coiilmieRlgpated tablet. P42/ F32388 75 PCT1US200918i@a809 TABLE 3:

CompondniscdFARacitidine Tablets Bdoxpmeeh8$unction BASF
Carbopol 934-P Carbomer 934-P Spectrum
Chemical
Tween 80 Polysorbate 80 . Sigma
Chitosan Chitosan Low Mol Wt Aldrich
Capric acid/Na cap Sodium Decanoate Sigma
Lauric acid/Na laur . Sodium Dodecanocate : . Sigma
Disodium EDTA Ethylenediamine tetraacetic acid Sigma
' disodium dihydrate
Propylene glycol 1, 2 Propanediol - Sigma
CM Cellulose -~ Carboxymethyl Cellulose Sigma
Labrasol Caprylocaproyl macrogol-8 glycerides  Gattefosse
N,N- Dimethylacetamide (minimum 99%) Sigma
Vitamin E TPGS d-Alpha-Tocopheryl Polyethylene Eastman
Glycol-1000 Succinate
Solutol HS 15 Polyethylene glycol 660 12- BASF
hydroxystearate
Labrafil M 1944 CS (2) Oley! Macrogolglyerides Gattefosse

[60151] Other potential permeation enhancers include, e.g., alcohols, dimethyl sulfoxide,
glyceryl monooleate, glycofurol, isopropyl myristate, isopropy! palmitate, lanolin, linoleic
acid, myristic acid, oleic acid, oleyl alcohol, palmitic acid, polyoxyethylerie alkyl ethers, 2-
pyrrolidone, sodium lauryl sulfate, and thym‘ol.

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

dn amount by weight, relative to the total weight of the formulation, of about 0.1%, about
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0.29%, about 0.3%, about 0.4%, about 0.5%, about 0.6%, about 0.7%, about 0.8%, about
0.9%, about 1%, about 1.1%, about 1.2%, about 1.3%, about 1.4%, about 1.5%, about 1.6%,
about 1.7%, about 1.8%, about 1.9%, about 2%, about 2,1%, about 2.2%, about 2.3%, about
2.4%, about 2.5%, about 2.6%, about 2.7%, about 2.3%, about 2.9%, about 3%, about 3.1%,
about 3.2%, about 3.3%, about 3.4%, about 3.5%, about 3.6%, about 3.7%, about 3.8%, about
3.9%, about 4%, about 4.1% about 4.2%, about 4.3%, about 4.4%, about 4.5%, about 4.6%,
about 4,7%, about 4.8%, about 4.9%, about 5%, about 5.1% about 5.2%, about 5.3%, about
5.4%, about 5.5%, about 5.6%, about 5.7%, about 5.8%, about 5.9%, about 6%, about 6.1%
about 6.2%, about 6.3%, about 6.4%, about 6.5%, about 6.6%, about '6.7%, about 6.8%, about
6.9%, about 7%, about 7.1% about 7.2%, about 7.3%, about 7.4%, about 7.5%, about 7.6%,
about 7.7%, about 7.8%, about 7.9%, about 8%, about 8.1% about 8.2%, about 8.3%, about
8.4%, about 8.5%, about 8.6%, about 8.7%, about 8.8%, about 8.9%, about 9%, about 9.1%
about 9.2%, about 9.3%, about 9.4%, about 9.5%, about 9.6%, about 9.7%, about 9.8%, about
9.9%, about 10%, greater than about 10%, greéter than about 12%, greater than about 14%,
greater than about 16%, greater than about 18%, greater than about 20%, greater than about
25%, greater than about 30%, greater than about 35%, greater than about 40%, greater than
about 45%, or greater than about 50%. In certain embodiments, the appropriate amount of a
suitable permeation enhancer provided herein is determined by one of skill in the art.

[00153] Without intending to be limited to any particular theory, the permeation enhancers
provided herein may function by, infer alia, facilitating (e.g., increasing the rate or-extent of)
the transport of a cytidine analog through the gastrointestinal wall. In'gene'ral, movement -
through the gastrointestinal wall may occur by, e.g.: passive diffusion, suchras the movement
of drug across a membrane in a manner driven solely by the concentration gradient; carrier-
mediated diffusion, such as the movement of drug across a cell membrane viaa specialized
transport system embedded in the cell membranie; paracellular diffusion, such as the |
movement of a drug across a membrane by going between, rather than through, two cells;and
transcellular diffusion, such as the movement of a drug across the cell. Additionally, there
are numerous cellular proteins capable of preventing intracellular accumulation of drugs by
pumping out drug that enters the cell. These are sometimes called efflux pumps. One such
efflux pump is that involving p-glycoprotein, which is present in many different tissues in the
body (e.g., intestine, placental membrane, blood-brain barrier). Permeation enhancers can

function by, inter alia, facilitating any of the processes mentioned above (such as by
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increasing fluidity of membranes, opening tight junctions between cells, and/or inhibiting
efflux, among others). - ' '
[00154] In certain embodiments, the compositions provided herein comprising a cytidine
analog, e.2., 5-azacytidine, are essentially free of a cytidine déaminase inhibitor (e.g., do not
comprise a cytidine deaminase inhibitor). In certain embodiments, the compositions
provided herein are essentially free of (e.g., do not comprise} the cytidine deaminase inhibitor
tetrahydrouridine (THU). Certain embodiments herein provide ﬁharmaceutical compositions
comprising a therapeutically effective amount of acytidine analog (e.g., 5-azacytidine),
wherein the compositions release the cytidine analog substantially in the stomach following
oral administration to 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., S-azacytidine), wherein the compositions release the cytidine analog
substantially in the stomach following oral administration to a subject, wherein the
compositions are essentially ﬁee of (e.g, donot 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 ¢ytidine 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 fdnnuiations provided herein comprise the additional
therapeutic agent(s).in a therapeutically effective amount. In particular embodimerits, 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
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diseases and conditions associated with, or characterized by, undesired angiogenesis or
abnormal cell proliferation. Cytidine anaiog oral dosage forms provided heréin 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, tiie 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-
metabolites, antifolates, HDAC inhibitors (e.g., entinostat, also known as SNDX-275 or M5-
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, HER? inhibitors, EGFR inhibitors,
VEGFR 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, FISP inhibitors, Smoothened antagenists,
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 comﬁound, e.g., thalidomide,
lenalidomide, or pomalidomide. The co-administered agent may be dosed, 2.g., orally or by
injection.
[60157]  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 (pH > 7.0) Formu- lotion #2 Enteric- coated (p1-1 >7.0) Formu- lotion #3 Immediate Release
w/ vitamin E Formu- lotion #4 Enteric- coated (pH > 5.0) Formu- lotion #5 Enteric-

WO 2009/139888 PCT/US2089/602999
: 54

[60158] 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
et al., Leukemia and Lymphoma, 2008, 49(1 1):2141-47 (describmg a Phase Il study involving
the administration of a combination of hydroxyurea, azacitidine and low dose gemiuzumab
ozogamicin to elderly pat:ents 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
MDS 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 vitro or in vivo. Particularaproteins 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-n1, interferon alfa-n3, interferon beta-l a, and interferon gamma-I b; GM-CF
and GM-CSF; and EPO.

[00168]  Particular proteins that can be used in the methods and compoéitions provided
herein include, but are not limited to: filgrastim, which is sold in the United States under the
trade name Neupogen® (Amgen, Thousand Oaks, CA); sargramostim, which 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.
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[60162] 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
pharmacologncal activity of the protems 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 ocourring forms of the proteins. Also
encompassed by the term “mutants” are proteins that lack carbohydrate moieties normally
present in their naturally oceurring forms (e.g., nonglycosylated forms). Examples of
derivatives include, but are not limited to, pegylated derivatiw;'és and fusion proteins, such as
proteins formed by f‘using IgGlor IgGB to the protein or active portion of the protein of
interest. See, e.g., Penichet, M.L. and Morrison, S.L., J. Immunol, Methods 248:91-101
(2001).

[00163] Antibodies that can be used in combination with oral formulations disclosed
herein include monoclonal and polyclonal antibodies. Exémples 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 comprxse be combined with, or nsed in
combination with anti-TNF-a 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, éytokines 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., et al., Curr. Opinion Mol. Ther, 3(1%;:77-84 (2001).
{00165] In one embodiment, the additional therapeutic agent (e.g., large-molecule
compound or smali-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, hepatdtoxicity {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, abdomizal pain, pyrexia,
}eukopénia, diarrhea, constipation, ecchymosis, petechiae, rigors, weakness, pneumonia,
ankiety, insomnia, lethargy, and decrease in weight, among others known in the art to be
associated with particular cyﬁdihe analogs.
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[00166] Like some Jarge 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 inc¢lude, 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;
arhbomycin; ametantrone acetate; amsacrine; anastrozole; antliramycin; asparaginase;
asperlin; azacitidine; azetei)a; 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);
chiorambucil; cirolemycin; cisplatin; cladribine; crisnatol mesylate; cyclophosphamide;
.cytarabine; dacarbazine; dactinomyein, daunorubicin hydrochloride; decitabine;
dexormaplatin; dezaguanine; dezaguanine mesylate; diaziquone; docetaxel; doxorubicin;
doxorubicin hydrochloride; droloxifene; droloxifene citrate; dromostanclone propionate;
duazomyecin; edatrexate; eflornithine hydrochloride; elsamitrucin; enloplatin; enpromate;
epipropidiz}é; epirubicin hydrochloride; erbulozole; esorubicin hydrochloride; estramustine;
estramustine phosphate so&ium; etanidazole; etoposide; etoposide phosphate; etoprine;
fadrozole hydrochloride; fazarabine; fenretinide; floxuridine; fludarabine phosphate;
fluorouracil; flurocitabine; fosquidone; fostriecin sodium; gemeitabine; gemcitabine
hydrochloride; hydroxyurea; idarubicin hydrochloride; ifosfamide; ilmofosine; iproplatin; .
irinotecan; irinotecan hydrochloride; lanreotide acetate; letrozole; leuprolide acetate; liarozole
hydrochloride; lometrexol sodium; lomustine; losoxantrone hydrochloride; masoprocol;
maytansine; mechlorethamine hydrochloride; megestrol acetate; melengestrol acetate;

_ melphalan; menogaril; mercaptopurine; methotrexate; methotrexate sodium; metoprine;
meturedepa; mitindomide; mitocarcim mitocromin; mitogillin; mitomalcin; mitomycin;
mitosper; mitotane; mitoxantrone hydrochloride; myco;nhenolié acid; nocodazole;
nogalamycin; ormaplatin; oxisuran; paclitaxel; pegaspargase; peliomycin; pentamustine;
peplomycin sulfate; perfosfamide; pipobroman; piposulfan; piroxantrone hydrochloride;
plicamycin; plomestane; porfimer sodium; porfiromycin; prednimustine; procarbazine
hydrochloride; puromyein; 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 'sul.fate; vil}ieuresine sulfate; vinorelbine tartrate;
vinrosidine sulfate; vinzolidine sulfate; vorozole; zeniplating zinostatin; and zorubicin
hydrochloride. | '

[00168] Other anti-cancer drugs include, but are not limited to: 20-epi-1,25 ‘
dihydroxyvitamin D3; S-ethynyluracil; abiraterone; aclarubicin; acylfulvene; adecypenol;
adozelesin; aldesleukin; ALL-TK antagonists; altretamine; ambamustine; amidox;
amifostine; aminolevulinic acid; amrubicin; amsacrine; anagrelide; anastrozole;
andrographolide; angiogenesis inhibitors; antagonist DD; antagonist G; antarelix;
anti-dorsalizing morphogenetic protein-1; antiandrogen, prostatic carcinoma; antiestrogen;
antineoplaston; ant‘isense 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 III derivaiiires; 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; breﬂgte; bropirimine; budotitane; buthionine sulfoximine;
c.alcipotriol; calphostin C; camptothecin derivatives; capecitabine;
carboxamide-amino-triazole; carboxyamidotriazole; CaRest M3; CARN 700; cartilage
derived inhibitor; carzelesin; casein kinase inhibitors (1COS); castanospermine; cecropin B;
cetrorelix; chlorins; 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; diphenyl spiromustine; docetaxel; docosanol; dolasetron; doxifluridine;
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doxorubicin; droloxifene; dronabinol; duocarmycin SA; ebselen; ecomustine; edelfosine; '
edrecolomab; eﬂcmithipe; clemene; emite_aﬁzr; epirubicin; e;'aristeride;. v.;:stramustine analogue;
estrogen agonists; estrogen antagonists; etani'dazoie; etoposif;ic phosiphate_:; exemestane;
fadrozole; fazarabine; fenretinide; filgrastim; finasteride; flavopiridol; flezelastine;
ﬂuasterohe; fludarabine; fluorodaunorunicin hydrochioride; forfenimex; formestane;
fostriecin; fotemustine; gadolinium texaphyrin; gallium nitrate; galocitabine; ganirelix;
gelatinase inhibitors; gemcitabine; glutathione inhib..itors; hepsulfam; heregulin;
hexamethylene bisacetamidé; hypericin; ib'andrqnicl 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-; iroplact; irsogladine; isobengazole;
isohomohalicondrin B; itasetron; jasplakinolide; kahalalide F; lamellarin-N triacetate;
lanreotide; leinamycin; lenograstim; lentinan suifate; leptolstatin; letrozole; leukemia
inhibiting factor; leukocyte alpha intérferon; leuprolide+estrogen+progesterone; leuprorelin;
levamisole; Jiarozole; linear polyamine analogue; lipophilic disaccharide peptide; lipophilic
platinum compourids; lissoclinamide 7; loﬁapiatin; iombric_:inci l‘ometrex.ol; lonidamine;
losoxantrone; loxoribine; lurtotecan; lutetium texaphyrin; lysofylline; iy‘tic peptides;
maitansine; mannostatin A; marimastat; masoﬁrocol; maspin; matrilysin inhibi'tors; matrix
metalloproteinase inhibitors; menogaril; merbaroﬁe; meterelin; methioninase;
metoclopramide; 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;
octeeotide; okicenone; oligonucieotides; 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; prqtein kinase C inhibitor; protein kinase C inhibitors, microalgal;
protein tyrosine phosphatase inhibjtors; 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; rhenium Re 186 etidronate; rhizoxin;
ribozymes; RIl retinami&e; rohitukine; romurtide; roquinimex; rubiginone B1; ruboxyl;
safingol; saintopin; SarCNU; sarcophytql 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; taza:otene§ 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; tirap'azamine; titanocene bichloride; topsentin; toremifene; translation .
inhibitors; tretinoin; friacetyluridine; triciribine; trimetrexate; triptorelin; tropisetron;
turosteride; tyrosine kinase inhibitors; tyrphostins; UBC inhibitors; ubenimex; urogenital
sinus-derived growth inhibitory factor; urckinase receptor antagonists; vapreotide; variolin B;
velaresol; veramine; verdins; verteporfin; vinorelbine; vinxaltine; vitaxin; vorozole;
zanoterone; zenip!atih; zilascorb; 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, te_mozolorhide, etoposide, cyclophosphamide, temodar,
carboplatin, ﬁrocarbazinc, 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, vinblastirie, 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 éafety profiles; permitting the eyalﬁation of long-term and/or maintenance
therapies; providing treatment regimens that maximize demetixyiation 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, Snazacytidiﬁe, 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~adm1mstered 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 cel] proliferation comprise-orally administering a formulation comprising a .
therapeutically effective amount of a cytidine analog. Particulartherapeutic 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, chrenic lymphocytic
leukemia (CLL), lymphoma (including non-Hodgkin’s lymphoma (NHL) and Hodgkin’s
lymphoma), multiple myeloma (MM), sarcoma, melanoma, carcinoma, adenocarcinoma,

chordoma, breast cancer, colorectal cancer, ovarian cancer, lung cancer (e.g., non-small-cell
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Jung cancer and small-cell lung cancer), testicular cancer, renal cancer, pancreafic cancer,
bone cancer, gastric cancer, head and neck cancer, and prostate cancer. In particular
embodiment, the disorder related to abnormal cell proiiferatiém is MDS. In particular
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 administration methods. For example, particular embodiments herein provide
administering an initial treatment cycle of a cyudmc analog, such as, for example, 5-
azacytidine, administered either SC orivV, followed by subsequent orally administered
treatment cycles of the cytidine anaiog. 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, par’ncular ‘embodiments herein prowde a treatment schedule
comprising SC administration for cycle 1, followed by oral administration for subseguent
cycles. Suitable dosage ranges and amounts for the methods provided herein are provided
throughout the speciﬁcatidn. For example, in certain embodiments, the SC dose is about 75.
mg/m?. 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 ate 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 formulation comprising the cytidine analog is
administered using a treatment cycle comprising administration of about 200 mg, about 300
mg, about 400 mg, about 500 mg, about 600 mg, about 700 mg, about 800 mg, about 500 mg,
or about 1,000 mg of the cyﬁdine 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 administration of about 300 ;r;g of the cytidine analog twice per
day for 7 days. In certéin‘ellnbodime_mts, the formulation comprising the cytidine analog is
administered using a treatment cycle comprising administration of about 300 mg of the
cytidine analog twice p'er day for 14 days. In certain embodiments, the formulation
(.:omprising 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 embddiments, 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, 2.2, 1,2, 3,4, 5, 6,
7,8, 9,10, 11, 12, or greater than 12 months. '
[60176] In certain embodiments, methods herein comprise administering particular oral
formulations provided herein to, e.g., overcome limitations associated with IV or SC -
administration of ¢cytidine analogs. For example, IV or SC administration may limit the
ability to delivera cyudme analog for longer periods of time on a regular ba313, thereby
potentially limiting the maximal efficacy of the cytidine analog, Due to the difficulties of
complying with the rigors ofa 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/ JCO.2008.17.1058), which 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 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 dr 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 2 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
admmzstenng an oral formulation provided herein. In certain embodiments, methods
prov:ded herein comprise administering an oral formulation provided herein to achleve 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 administering
_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 providéd 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. \
[60179] 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 ora}ly 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, aé recommended by the U.S. Food and Drug -Administration (FDA). For
‘example, FDA provides Gudiance for Indusiry on Clinical Trial Endpoints for the Aﬁprovai
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 (i) A composite symptom endpoint. Biomarkers
assayed from blood or bodjr fluids may also be useful to determine the management of the
disease. _

[00180] In certain embodiments, the methods of treating disorders of abnormatl cell
proliferation comprise orally administe.ring‘a formulation of a ¢ytidine analog with food. In
certain embodiments, the fnethcds_of treatizig 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., S-azacytidine, is not co-
administered with a cytidine dearninase 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 abnorma cell proliferation) comprising orally
administering a cytidine analog provided herein (e.g,, 5-azacytiding) for release substantially
in the stomach, wherein the methods achieve a particular biological parameter provided
herein (e.g., 2 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 I mg/d, or less than about 0.1 mg/d.

[00182] In certain embodiments, methods provided herein comprise freating 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 (A_ML), acute promyeldcytic leukemia (APML), acute lymphoblastic
leukemia (ALL), chronic myelogenous leukemia (CML), chronic lymphocytic leukemia
{CLL), myélodysplastic syndromés (MDS), and sickle cell anemia, among others. Other
disorders that can be treated uéing the methods provided herein include, e.g., multiple
rayeloma (MM) and non-Hodgkin’s iymphoma (NHL).

[00183] In certain embodiments, methods provided herein cornpfise treating AML by
administering an oral dosage form comprising a cytidine analog o 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 treﬁting APML by
administering an oral dosage form comprising a cytidine analog to a subject in need thereof.
APML represents a distinet subgroup.of AML This subtype is.characterized by |
promyelocytic blasts containing the 15;17 chromosomal translocation. This transiocation
leads to the generation of the fusion ﬁ‘anscript comprised of the retinoic acid receptor and a
éequence PML. . :

[00185] In certain embodiments, methods provided herein comprise treating ALL by
adrﬁinjstering an oral dosage form comprising a cytidine analog to 2 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 disordér 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 Philadélphia chromosome. Ioni;ing‘ radiation is associated with the
development of CML.

[00187] In certain embodiments, methods provided herein épmprisé 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: Arefractory anemia, refractory anemia with ringed sideroblasts (if _
accompanied by neutropenia or thrombocytopenia or requiring transfusions), refractory
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 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 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 follicu!ai- 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,, etal,
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, infer alia, an accumulation of malignant plasma cells
in the bone marrow, which can lead to the overproduction of an immunoglobulin, e.g., a
monoclonal 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 2 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
neoplasnis groups B cell malignancies according to the presumed normal counterpart of the
malignant cells. CLL is diagnosed by immunophenotype analysis of lymphocytes from the
bleod, 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 embbdiments herein provide a method of increasing the oral
bioavailability of a cytidine analog comprising orally administering a pharmaceutical
composition provided herein. In ceriain 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 gastroiz{testinal tract, such as, for example,
substantially in the stomach.

[¢0192] Certain embodimients herein provide a method of achieving a particular exposure
value provided herein by adininistering 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., S-azacyﬁdine) 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., S-azacytidine)
provided herein. Certain embodiments herein provide a method of achieving a particular
Cmax value prov:ded hetem by administering an orat formulation comprising a cytidine
analog (e.g., 5- azacytzdme) 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 uncontrolled cell proliferation by administering an oral formulation
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comprising a cytidine analog (e.g., 5-azacytidine) as pravided hetein. Such conditions
include, e.g., benign tamors, 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 angiogenesis, diseases that produce fibrosis of tissue, repetitive motion
disorders, disorders of tissues that are not hzghly 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
acic;noma, 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 fiuid, 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 ef al., N. Engl. J.

- Med., 2008, 358(11):1118-28; P.M. Das et al., Mol. Cancer, 2006, 5(28); G. Gifford et al,,
Clin. Cancer Res., 2004, 10:4420-26; J.G. Herman et al., N. Engl. J. Med., 2003, 349:2042-
54; AM. Jubb et al., J. Pathology, 2001, 195:111-34. Accordingly, in certain embodiments,
methods herein provide using oral formulations provided herein to prevent or reverse

epigenetic gene silencing, e.g., by reversing abnormal DNA methylation. In specific
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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-smail-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‘ef‘fect 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 franscriptionally active configuration after reversing abnormal DNA
methylation). In particular embodiments, the HDAC inhibitor compound is entinostat

' (SNDX-—Z?S—; 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).
[60197] In certain embodimenfs, 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 tung cancer),
brain cancer, cancer of the larynx, gall bladder, pancreas, rectum, parathyroid, thyroid,
adrenal, neura! tissue, head and neck, colon, stomach, brcnéhi,. 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 chrenic 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 sarcorna, malignant carcinoid, topical skin lesion, mycosis
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fungoides, rhabdomyosarcoma, Kaposi's sarcoma, ostcogehid and other sarcoma, malignant
hypercalcemia, renal cell tumor, polycythermia vera, adenocarcinoma, glioblastoma
multiforma, leukemias, lymphomas, malignant melanomas, epidermoid carcinomas, and
other carcinomas and sarcomas. o
{00198]  Particular embodiments herein provide using the methods, compositions, and
formulations provided herein to treat abnormal cell proliferation due to, £.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 organ transplantation
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 cccur during transplantation of
the heart, lung (e.g., non-small-cell lung cancer and small-cell lung canqer); liver, kidney, and
cther body organs or organ systems.
[06199] 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/m*/day 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/mzfday, about 450 mg/m*/day, or
about 500 mg/m*/day.
[00200] In certain embodiments, appropriate biomarkers may be used tO'datérmine 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 Bencﬁt. In particular embodiments, the methylation
status is examined in one or more genes, e.g., genes 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).
[00261] For example, specific embodiments herein pm\}ide 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 prbvided herein. In particular embodiments,
such evaluation is used for therapéutic decision~making, In spec'iﬁclembodiments, 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.i
[00202] Certain embodiments provide methods of identifying individual patients
diagnosed with MDS having an increased probability of obtaining an overall survival benefit
from cytidine analog 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 ieast 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 leasta 175% greaterﬂprobabiiity, at least a 200% greater

~ probability, at least a 250% greater probability, at least a 300% greater probability, at least a
40(0% 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 tréatment is a greater probability as compared to the

average probability of a particular comparison population of patients diagnosed with MDS, -
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Example 2 [00215] Studies were performed to evaluate the effect of agqueous film coating on
hydrolytic degradation of azacitidine. Azacitidine tablets were film-coated using aqueous-based

solvents without affacting levels of degradation. As demonstrated in TableGysigsisigasbievels of
azacitidine degradation products were not obseryed after aqueous film coating. TABLE 6. Effect of
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particular myelodysplastic subtype, as described herein. In one embodiment, the comparison l

population consists of patients having higher risk MDS. In particular embodiments, the o
comparison population consists of a particular IPSS cytogenetic subgroup. |

[06203] In particular embodlments nucleic acid (e.g., DNA or RNA) hypermethyiatmn

status may be determined by any method known'in the art. In certain embodiments, DNA
hypermethylation status may be determined using the bone marrow aspirates of patients E
diagnosed with MDS, e.g., by usmg quantitative real-time methylation specific PCR |
(“gMSP”). In certain embodiments, the methylation analysis'may involve bisulfite ;
conversion of genomic DNA. For example, in cerftain 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. US4 1992, 89:1827-31.

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., Bicinformatics 2002, 18:1427-31. In certain embodiments, probes are

designed, e.g., probes which bind to the bisulfite-tieated DNA regardiess 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 atemplate 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 .

riolecules 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 ,dn overall survival is assessed, e.g., using Cox proportional hazards

models and Kaplan-Meier (KM) methodology. :

[066205] 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



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

WO 2009/139888 PCT/US2009/002999
73 .
to, CKDN2B (p15), SOCS!, 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 treétihg diseases or disorders
disclosed herein (e.g., diseases or'&isordcrs' involving abnormal cell proliferation), wherein
the methods comprise co-administering an oral formulation disclosed herein (such as, for
example, an oral formul:au:ion 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
armount. In particular embodiments, the additional therapeutic agent is co-administered ina
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., _azacit{dine) 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.



2.2 ND = I\_Iot detected; NMT =No more than C. Example 3 [00216] As described in Example 1, the
following six formulgtions, 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 L@@%Qgﬁggéggl studies Formulation Number Ancitidine in Forgptuilatiosdesssption #1 20
mg "Leaky" enteric-coated tablet #2 20 mg Enteri¢-coated tablet, core sealed
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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. Table3 lists
the excipients used in each of the tablet formulations. Table 4 describes the formula
composition of the tablets using weights. Table § describes the formula composition of the
tablets using percentages.

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

100210] Except for Formulation 1, 2 common blend with 20% drug load of S-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.

{60211] 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 microcrystailine celiulose, 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 -
sﬂzcnﬁed microcrystalline cellulose mixture was allowed to cool and then screened.
Azacitidine, Vitamin E TPGS - silicified microcrystalline cellulose mix, remaining sahcnﬁed
micracrystalline 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] Hydroxypropyl cellulose was dispersed into ethanol. The hydroxypropy! 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,
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patients were dosed with multiple 28-day cycles of azacitidine. The study had a 3+3 design. Durin
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d-alpha-tocopheryl polyethylene glycol Permeation Enhancer NF
1000 succinate {(Vitamin E TPGS) ,
Polyvinyl Polypyrrolidone (Crospovidone) Disintegrant NF
Magnesium Stearate Lubricant NF
Hydroxypropy! Cellulose Seal Film Coat NF
Ethanol * _ Coating Solvent USP
Methacrylic Acid Copolymer (Eudragit Enteric Film Coat NF
$100, Eudragit LIDO-55 or Eudragit L.100)
Triethyl Citrate Plasticizer NF
Taic Anti-Caking USP
Is;opropanol # Coating Solvent USP
| Acetone Coating Solvent NF

®Removed during processing (used as solvent for film-coating polymers).




TABLE 8. Oral Azacitidine Doses and Formulations Cohort # Dosage Oral Formulation Subject

Demographics (Patient No, - gender, age, dx) # Subjects Treated/Evaluable for DLT # Subjects with
DLT Cohort 1 120 mg Formulation #2 (20 mg tablets)
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TABLE 4: Formula Composition of Azacitidine Tablets (Weight)

Quantity per Unit Treblet (mg)
Fermu- | Formu- Formu- Formu. | Formu- Formu-
Component fation #1 | lation #2 lation #3 lation #4 | lation #5 Iation #6
p Leaky Enteric- | Immediate | Enteric-. | Enteric- | Immediate
coating coated Release coated coated Release
{pH > 7.0) | (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
Mannito!, 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
Cellulose, NF
Crospovidone, NF 2.8 3.0 g.0 9.0 9.0 9.0
Magnesium Stearate, 1.6 1.8 54 54 54 54
NF
Vitamin E TPGS, NF 2.0 2.0 6.0 6.0 6.0 0
Core Tablet Total 160.0 100.0 3000 300.0 300.0 300.0
Hydroxypropy! N/A 4,0 12.0 12,0 12.0 12.0
Cellulose, NF :
Ethanol _ N/A - - - - -
Seal-Coated Tablet N/A 104.0 3120 312.0 3120 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 28.1-31.2 N/A
Triethyl Citrate 0305 | 1.0-2.0 N/A 30-60 | 3.0-60 N/A
Tale 1.0-1.6 N/A N/A N/A N/A N/A
{sopropanol ° - - N/A - - N/A
Acetone ° - - N/A - - N/A
Total Theoretical 106.5 113.0 312.0 3354 341.64 3120
Weight

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




02001 - M, 78, MDS 02002 -M, 66, MDS RAEB-2 04001 -M, 56, MDS RAEB-1 31.3 Cohort 2 120 mg
Formulation #1 (20 mg tablets) 02003 - M, 73, AML 02004 - M, 61, MDS 04002- NI, 73, MDS RAEB-1
02005 -M, 66, MDS RAEB-1 4 / 3 0 Cohort 3 180 mg Formulation
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TABLE 5: Formula Composition of Azacitidine Tablets (Percent)
' Quantity per Uni¢ Tablet (mg)
Formu- | Formu- Formu- Formu- | Formu- | Formue-
Component taﬁion #1 latienw#z lation .#3 lation f¥4 Iation .#5 Iation _#6
eaky | 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/o vitamin

Azacitidine * 20.0 20.0 2(1);.0 20.0 20.0 2(?.0
Mannitol, USP 59.7 43.2 43.2 43.2 432 45.2
Silicified 139 30.0 300 300 30.6 30.0
Microcrystalline
Cellulose, NF
Crospovidone, NF 28 3.0 30 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 2.0 2.0 0.0
NF ,
Core Tablet Total ' 100.0 100.0 100.0 100.0 100.0 100.0
Hydroxypropyl N/A 4.0 4.0 4.0 4.0 4.0
Cellulose, NF
Ethanol” N/A - - - - -
Seal-Coated Tablet 104.0 104.0 104.0 104.0 104.0
Totn] l
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 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 03-905 4§ 1.0-20 N/A 1.0-2.0 | 1.0~-2.0 N/A
Tale 1.0~ 1.6 N/A N/A N/A N/A N/A
Isopropanol ° - - N/A - - -
Acetone ° - - N/A - -

® Assuming 100% purity.
®Removed during processing




#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, CMML 02008- M, 80, MDS RAEB-1 02009- M,
83, MDS FtAEB-23/30
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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 02 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 = Na more than

C. Example3
[06216] 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




Cohort 5 300 mg Formulation #3 (60 mg tablets) 04005- M, 68, MDS RCMD 02011- M, 92, MDS
RAEB-1 02012- M, 62, MDS RCMD 3./ 3-0 Cohort 6 360 mg Formulation #3 (60 mg tablets) 02013- F,
66, MDS RAEB-1 03002- M, 65, MDS RAEB-1

WO 2009/139888 PCT/US2009/0062999
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) Example 4
[00217] . In a multiple dose escalation study (MTD study; CLC05), patients with MDS or

AMIL, 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
343 design. During Cycle 1, all patients were dosed subcutaneously with azacitidine at 75
mg/m® x 7 days.. During subsequent cycles (dosing on Day 1-7 for each cycie), 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 | #2(20mg | 02002—M, 66, MDS RAEB-2 '
tablets) .| 04001 - M, 56, MDS RAEB-1 .
Cohort 2 | Formulation T02003 — M, 73, AML 413 0
120 mg #1 (20 mg 02004~ M, 61, MDS
tablets) 04002 - M, 73, MDS RAEB-1
02005 — M, 66, MDS RAEB-1
Cohort 3 | Formulation 04004 - F, 70, AML 373 0
180 mg #1 (20 mg 02006 — M, 61, AML
tablets) 03001 — F, 70, MDS RAEB-2
Cohort4 | Formulation 02007 - M, 76, CMML 373 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
390 mg #3 (60mg | 02011 - M, 92, MDS RAEB-1
tablets) | 02012 -M, 62, MDS RCMD
Cohort 6 | Formulation | 02013 —F, 66, MDS RAEB-1 - 3/3 0
360 mg #3(60mg | 03002 -M, 65, MDS RAEB-1
, tablets) 010061 —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




01001 - F, 63, MDS RCMD 3/ 3 0 Cohort 5 480 mg Formulation #3 (60 mg tablets) 01002- M, 70,
MDS IEtARS 01903- F, 75, MDS RCMD 2/0* 0 Cycle 2 ongoing WO
20091139888PCT1US2009/002999 80
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[60218] 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

following SC doses at 75 mg/m? are presented in Table 9.

TABLE 9. PK parameters from Cycle 1, following SC doses at 75 mg/m’

AUG({H) AUC((an) Cmax Tmax Lambda z 12 Cloral  Vdoral

Moo (=B 113 170 741 049 058 15 143 318

S0 b4 533 . 203 0.27 029 0.80 53 223
Day 1 Minimum 505 538 224 0.23 0.22 0.61 45 80
Median 991 1030 674 0.50 0.56 1.24 156 265
Maximum 2821 2950 1310 1.08 1.14 345 253 788
CV% 45 48 39 54 49 52 37 70
Mean (n=18} 1135 1210 697 081 0.62 173 133 368
SD 477 483 252 017 0.38 1.28 43 376
Day7 Minimum 510 686 254 0.25 0.16 0.47 48 98
Median - 1020 1116 716 0.50 0.55 1.26 148 162
Maximum 2718 2783 1050 1.00 149 430 223 1383
CV% 42 38 36 34 g2 74 33 102

[60219] Plasma PK profiles foliowing 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 eycle 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 pati‘er‘zt', following 2 75 mg/m? SC dose of azacitidine, the AUC value
was 1000 ng*hr/mL, Following 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 (orél bioavailability
= 30%). . o

[00222] ThePD response' data from 'patient 02004 is presented in Figure 6. Platelets
(K/uL), Heb (g/dL), ANC (K/uL), and Relative BM Blast (%) are pldned vs, sampling dates



[00218] PK profiles for Cycle 1, following 75 mg/m2 SC dose of azacitidine, are presented in Figure 2.
Pharmacokinetic 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  AUGLE-Rodesrinf)Cmax (rigthr/mL) (ngihrimL)(ng/mL) Tmax (W@mmbmgﬁ)/hr) 1112 (hr)
Cloral (1./hr) Vdoral (L) Mean (nr18) SD 81

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 | 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 I'WG 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). |

[60224] 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/m? 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 cyﬁdiim’ 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.



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 0.29 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 Mean (P18) SD Day 7 Minimum Median
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Table 10. MTD Study; Assessment of IWG Criteria
Patient No, | WG Assessment

02004 o Fairly healthy at baseline: hgb (11,1 g/dL Cycle 1, Day 1); PLT (140
K/ul Cyele 1, Day 1); ANC (1.12 K/pL 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=2.9%
and 1.68; PLT=314 K/uL; BM=2, but normal at BL=3) (i‘)xagnoszs is
CMML}

02008 ¢ HI-P major improvement per IWG 2000 (Days 34-110)
02009 « Marrow CR (Days 7-111+) per IWG 2006

02011 e 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

@ *i9 @

[00226] Immediate release oral formulations comprising azacitidine demonstrated
bicavailability in patients. Observationé? 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 azac‘itidine cliniical study, referred to as the Rapid Aza Clinical Evaluation
{(RACE) study (CLQOB); was performed; a summary of thg: study design is depicted in Figure
7. Several oral formulations were evaluated in this study. A “3 + 7" cohort of patients was
enrolled in the study, i. e. three patients were ir;itially tested per formulation, and the cohorts
could increase in size up to ten patients. Cohorts were enrolled in paraliei PK. data was

coliected periodically, as indicated in Table 1 1.



Maximum CV% 1135 477 510 1020 2718 42 1210 463 686 1116 2783 38 697 252 254 716 1050 36
0.510.17 0.250.50 1.00 34 0.62 0.39 0.16 0.551A9 62 1.73 1.28 0.47 1.26 4.30 74 133 43 48 148
223 33 368 376 98 162 1383 102 [00219] Plasma PK profiles following SC (75 mg/m2) and various
PO doses aigsaimppyrgsand presented in Figure 3. An increase in oral dassudizionetaosslt in
dose-proportional increase in exposure of azacitkine. [00220] Methylation PD data in cycles 1 and 2,
from blopg gpfly fnﬂ&eﬂesmsmvpf@séwm%a R CQRIahyEe B, 4sfaTaliegfeddrom
|nd|V|duaI patlents from Cohort 4 (Formulation # oral dose 240 mg) are presented in Figure 4 and
Figure 5. [OOZﬁ!@%E}&Qmﬂmber 02004 of cohort 2 (61-year-old male with MDS, MDACC) was
treated oazacmdlne foIIowed by |n|t|al oral doses of 120 mg azacmdl e (Formulation

#1). Thespag > : X rd gzaclidine as 1 Formulal #1 during Cycles
2-6, follGret-By-ora ‘d'u' a\S gx-Ti azmﬂmmmcymms‘paﬂﬁnt following a
75 mg/m ﬂ,a ﬁgse of M"":t.u.f.n - t%c ALCS-ratue-was-1+600-rehrimt—Fotowing-a-+86-mg oral dose of
azacitid(déy L 9 brved for the SC
dose (ofBrYicaVailabili %E‘%Q"@OZZZ] The PD response data from patient 02004 isjpresented in

Figure GDR¥ak&#S (IC/ulTP ML), ANC (RAIL), and Relative BM Blast (%) are plojted vs.
samplinPdpﬁé&EWO 20 3RB8BHCIHgSR0OHROL 9@ limately 80% exposure relative
' o the 75 mg/m® SC dose up to a maximum dose of 1,200 mg.

Day 19&£1* Oral dose caiculai'ed to achieve apprommately 120% exposure relative;
to the 75 mgjrn 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 relatwc
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
ﬁepicted 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 administrationlof 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%. '

{006229] 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-aé)-(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 0-00) 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).



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 baggjingsanddaay 1 were above normal or close to normal. Thigqetsatoamozess transfusion
(RBC or PLT) prior to enrollment into the study aHd to day required no transfusions (RBC or PLC)

during t V- ReL WG AR08 Gl dhe PatientRMIRER COmIIal RUIMIAE ¢ER) (from Days 45
-74 satistying all CR criteria for 28 consecutive days). The, patient achieved morphologic gamplete
responsé%ﬂﬁ@ﬁ%ﬁmm%ﬁiﬁé?ﬁ]ml%ﬂﬂﬁéamﬁw n Sﬁr%’ﬁﬁcgt? 2000 CR

criteria, (hgspatienisidnekaneaht)eetiatadiatadampleteisipo fimen(@atiays sovided the duration
requirement Qf 56 consecutive days). J00 r patient 02007 inFiguie b, Grade 4
thrombotYREPEHFESRY ﬁ}éﬁﬂ?grﬁegﬁié %@@“ﬁ%%%?ﬁ?g%%“ﬁ%%%&%@%ﬁr%"é‘lh:"t‘q v%i{%h sUbcutaneous
azacitidimatwbeppoitsingters muhiple idaily desisg Phesharciiding.cytopenias occurred between days 14

and 21 at time Eoints ﬁ%ﬁj?i@@ with the existing safety profile of azacitidine when administered 75

mg/m2 for 7 days as tion. In contrast, the administration of oral.az itid{i-ge‘starting with cycle
2 did notl#83aHin desed englam ErBpeinisshtedisn H@Wﬁ#ﬁ’ﬁ'&?@%ﬂﬂ‘?ﬁ:ﬁ’éf@ 8¥08%e the baseline

levels. Thig dataesupRakss, pidts WerpRPMeDBthphiegdiffoeat toradaitamsiveithrosipied therein permit
the delivery of gzacitidjne at lower do over a more prolonged period,qf.time, at certain oral
dosage ﬁﬁn&*ﬁ%ﬂﬁﬂ’éh’ﬁe‘%ﬁfgﬁ?tr% sare f/lep;srL@f%a%fvﬁ?%eégﬁg?#geaor%@é&g%gg%lg Assessment of
IWG critetifuéey eertapppationisds BeMibmtlatipis imedeeddd thelowmprrizisieizduipe data
demonsigate, ige A4S BRUSIY Diiphoping pominisiainn OEaRReidsprmulated for
release sgj%“é’%‘é%tﬁg ¥ %(the g%%%\?vggz 0'9/?13,9888PCT/U82009¢()302 99 82 Table 10. MTD Study:
Assessrermulafivs aridaseribedielieNeralriensess s Rdrtomei BAR) healthy at baseline: hgb (11.1

g/gIL Cyclgobabloy EsibaliddAbiGignGlitie Ndaay, 4)aANE (1.12 IC/pL at Cycle 1, Day 1); BM blasts
el g
IWG 2008z4Bidgn85i262) (Monghologid ) RnderrthedmidistationG PaviFosrdation#Hawubofss and on
Some_Ot"%odnaa%%é%ﬁﬂe-%%b Dithnemah 23657 PR RRrikRS: LT TRkt Sgl, BM=2, but normal
ABL=3) azaléiitidi?lzlz\r:lss grlz\{li{\)/rl IQZiministered (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.

[60235] Figure 12 displays AUC values (ng*hr/mL; mean £ SD) following azacitidine

administration. Figure.13 displays Cmax values (ng/mL; mean < 8D) following azacitidine

administration. For Formulation #4 {enteric coated), over the dose range of 180 mg to 1200

mg, an increase in dose did not translate into an increase in exposure, and absorption was

poor. For Formulation #3 (immediate release tablets with vitamin E), over the dose range of

180 mg-to 1200 mg, an increase in dose translated into an increase in exposure. For



02008 HIP major improvement per IWG 2000 (Days 34-110) 02009 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/p.L; PLT=119 IC/pL, but normal at BL=162 & 194; BM=3)

(Diagnosis issiR&d/1638226) Immediate release oral formulations comprisingregasitisbiesemonstrated
bioavailability in patients. Observations thus far s¢#fggest positive clinical activity in patients treated with

oral azagitidi I \ ' e J and
schedul?sagé?g%érygﬁgﬂ\%% %&%)?aarfr%%éel%%&%%%&%%gémﬁﬁgﬁﬁg%ﬁgﬁﬁed to as the
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DayPose )
fevels less than or equal to 360 mg azacitidine, Formulation #4 (enteric coated) had a mean -

relative oral bicavailability 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 éral
dosing with Formulations #3, #4, and #6, at various azacitidine dosage levels. At dosage -
levels less than-or equal 1o 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 leveéls 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 fng (n=6). Figure
17 displays linear scale profiles of azacitidine pfasma concentration (ﬁg/ml) versus time (hr)
for Formulation #3 and #6 at a dosage level of 360 mg (n=6).
[00240] Figure 18 displays a plot of individual (“ind”) and mean azacitidine AUC(0-inf)
(ng*hr/ml) versus azacitidine dose {(mg) for Formulation #3 and #6, with linear regression
analysis. Linear regression equations for.F3 and F6 are also indicated on the plot. Using
those equations, for-a selected dose, the expected AUC(0-inf) {(ng*hr/ml) were calculated.

Calculated values are provided in Table 12.



plCoPhaie (Cycle') )t Day 1 75 mg/m2 SC Day 3+1* 180 mg Oral Day 51* 360 mg Oral 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 1911* Oral dose calculated to achieve

approximateyglasa gEgposure relative to the 75 mg/m2 SC dose up to a poaxaseece/aasss of 1,200 mg.
Treatment Phase (Cycles 2 -7) Days 1-7 Oral do®e calculated to achieve approximately 100%

eXpoSUIg KliYq 0 1AM NG 2 CALRIRE RIPH R4 d ¥ mo. Dose administered |

day, as long.at.least.48. s-hetwesn.doses

AUC(G-«mf) (ng*hr/ml)
Azacitidine Dose (g;g) Formulatmn #6 . Formulation #3
240 263 . C . 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 + 198.1%
F3 linear regression equation: y = 0.2079 x + 288.07

[60241] Figure 19 displays a comparison of azacitidine percent relative oral bicavailabilify
(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
me, 720 mg, 900 mg, 1020 mg, 1080 mg, 1140 mg, and 1200 mg, At doses greater than o
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%, e
[00242] Figure 20 displays a comparison of azacitidine percent oral exposure as compared
to SC azacitidine dosing (mean + 8D) versus ‘a'zacitidine 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. Exagmple 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 Infintum Assay (commercially available from Iliumina, 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 0f 27,578 CpG loci, covering over 14,000 genes. The DNA Methylation Assay



1002281 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/m2 (124 mg) = 2390 (day
1) and 2440grandopisssal administration of 180 mg = 234; Oral adminis¥etiasab@eReymg = 197; and
Oral administration of 1200 mg = 66.5 (day 17) a&%d 297 (day 19). Tmax for oral administration was

reached be . ' ' re A s Ay wpserved
followingp Tégé%;é%&téﬁiﬁ% %C%%rf%\:é%? tggggg?rgglggﬁ/ee%gié%gzuébilitéraa'#%%@ WES;}; 0.8 10 6.7%.

[00229] PR fegmeraHom HORMA: PrrRiaeRa(PIODI oY YBF AR 5 86 ived Formulation 6

(Le., dealyeqated inusadiaip salBaseUhpleindithnhigligoiBEadSidgpicted in Figure 9. Values for

AUC(O(ng*hr/mL) were as fallows; SC administration.of 75 mg/m2.(12 = and 1640

(day 1) RBHA IRt PR oD DA P s aa e ep eI R Al

administtesidsy of i Bisnlfite-548viated DN Andviediyicdion pedteTierdhic fopmennusmiois tdssresvas reached

between Ol dbanidiseassah sresiidbdbeolnanarapadalowing 180, 360,
al doses, a

and 1200 mg o though the increase was not proportional with dose, Following the 1200 mg

oral dos@sesguse ¥ 3<onbrphvkadization flloned b angindseearamgnrith adRrieho and about
1,700, regpassively pAQwieD5ARRABRET L300/ 00090 MdeD2R0boximires daimpsiesdy indicated
that azacitidine ﬁvas r?bs}gmll%\gng oral adm?istéz%gorér ohginmediate release formulations
comprisiffaF4 e SR8 Ay AT FR0OR o?azacitidine, the immediate release
azacitidine fornHilatioExgnmaviel8d a superior percent exposure (e.g., about 30%) than enteric-coated

azaiiding orulajions, Rela spReits SpelS.- MUl dalldoRiAG A Rk RAE L RE: & Example 6

[00231] Base I erent azacitidine formulations and dosage

inical studies involving di i
amounts!%ﬁé&@@ﬂé%r@tﬁiﬁé‘oﬁmbfﬂ@&ﬁf@?é‘rﬁsfg??dﬁﬁﬁﬁﬁﬂgﬂ/hw&bﬁﬁqﬁf‘g@f%eir resulting PK

Frofilels, ﬁl‘e'@}yYﬁﬂliﬁ%\Qﬁ‘ﬁﬁiﬂ\{%ﬂﬁﬁex{?@@@?ﬁ%&kﬁkﬂa\&%hﬂﬁﬁti@ﬂ&&rﬁf&gw[Eamb(;es. §)ra| )
ormulations involved in the comparisons include Formulation #3 (~£3"); ujad] "F4"); an
FormulatdRHRa0et!S ;‘Eﬁ%@éub‘?glp?é ﬁ?&}{%"é?@%é%ﬁé%B%tgdeﬁgz‘é\,ﬁgr‘%’ geﬁrf(g]’n éﬁgkﬂr #Examples 1
and 3). [Qp232F008Ip NN Rt Edirerinja T N esd ETNIHH (6/[l0238} FHiguie pre-teatipents PK profiles
(using a linear scale)_followi ini ' {3 b7 ek € d oral
administrl%(flnoen? g? 8%%‘%%5?’%@ g%@%%%%ﬁ%ﬁ%&%ﬁgﬁa%%%%%ﬁ?ﬁ?ﬁ%ﬁﬁ (n=6); for
FormulatioethdatioropacfisBE RaMSRihed ninsnsrof methisionen GRS prssied Ml #6, a total
of 360 Mg3zasitAINRWASaRM R AR rachfered IKMEmdtidlioRisgtes immediate release
characterjstics of Formulatjons #3 and #6, as.compared to For jon.#4. which was enteric coated.
Figure 1J§ %ﬁgesfh% &S: t%?tb‘i’biié% %h 3%%%5#—%%“%33%%1%1‘?% |‘éﬁ?§cv3\§% dosed with
azacitidireficieFonaia@isottiorsdl§ getessiodetatatioed Adethylasionds(deweted i apectfe”: described
elsenherg haigin) Wihiadalekn'dBRINS, 36850 cHI0II HAMETHUND RS £20.m0, 900 mg,
m

1080 mg, or 1 azacitidine administered per patient. Results showed th%t(:fazacitiéjine is

absorbedetulaing: S urladrtESE D He R BRI RS bR QR BRI SESDSred and
comparednisyeingHadtt viakiasedamraxivaktesninia fueatiinkaeva debpiy tredund regatiseposure
values (oral) compared to,SC. [00235] Figure 12 displ AUC values (ngshr/ml. SD)
following.%fé‘é?%l fﬁ%ﬁi%eﬁelg—'ig%rgef{%rgf%ﬁcg@ é}rﬁéﬁ v ﬂeesgn@]g%]?[(?%gg}b?ag%)'following
azacitidinssdtiedstithibnpisuefontin @Fon the @ORgioup fpeepnessisr intkodws@Tane@ of 180 mg to 1200

.mg, anin in | | @fhlﬂ £Lpased e @adaRERERMaMas poor. For
Formulati%ﬁr?%%? Pmﬁ%%%?éé%%%és{%%b etg&\%\%th vitariin E%%%(\%re %%éd dose raﬁa%e of -1§0 gn\:g.to 1200 mg,

an increaSERnAHREh AR BIBEFFH AR ARSFGHRTSRetv st Bl fhendiar s methylation an
2009/139888RGT/US2009/002999 85

[60247] 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



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 Formulaiiag #6y{aadian Tmax was 1.0 hr (range 0.5, 3.0 hr). 1002363 dTigisacdAdisplays relative
oral bioavailability (%; mean SD) following oral dissing with Formulations #3, #4, and #6, at various

azacitdig, fesa eyl LIRSPREIRNE ISSRian ORPMAIREVMARARIBHN SnfiigyIation 4

(enteric coated) had & mean re e oral bioavailability of less than 4%. At dosage levels less than or

equal to SBmeHlylatarilriflOnfaF M be ssesirn insar AR Rodeestic bR Befa mean relative

oral bioayaiahiiive agneHONFIlkdapt theihflosagofavelbyRisian0s Raydkiardngesny
azacitidine, Formulgtion #6 (immediate re%e S withou% v{tamin E) had a mean relative oral
bioavailaFitly rRRGn G TedAe ol 169 Hok & EigUfe 15 displays exposure (% as compared to Sc;
mean S[oIRjwirkpchalatosid gueitsis anayikdionts. #. #abpatisdts atittaliows Exabivdine dosage

evels. AISRAGIAEYED IR0/ 0L SekalBanG mbare Qi B FAEIMEIGn Afdapigic coated) had

a mean exposure of leSs than 8%. At dosage levels less than or equal to 360 mg azacitidine,
Formulat§mezising sedidiseenalogd i agesitidioe) Mdaleclardionpbstmpd i Resantigos to 37%. At

dosage Igpsis Jossdhmaieied.stldRaa8O R e lidinadiabRWpiapdiedimmagdiaiglelease without

vitamin E%had a mean exposure ranging from 20% to 31%. As compared to enteric-coated
Formulat®f %4’ the immediate-release Formulations #3 and #6 provided superior exposure compared
to SC (about 30 at t@edobe®e amount of 360 mg). [00238) Comparisons of Formulation Nos. 3 and

e (B B e B SRR, s imcar scale
profiles cfompiisirBicpidinn anadepaiiehas A-grgrnifinessn sramhaadantediam gl UNRANeEs: &% #6 at a
dosage Iguglo30EMEiAB ¢aicelAPRAOLEI0 W Bromal avsyanelatef dnd videaktdndnt ahghdnean
azacitid_in AUC(0-inf) (ng*hr/m1) versys azacitidine for FQrmulation #3 and #6, with Ii_near
regress@?"éﬁ%f?ﬁ@&?éé%‘efé@}é%% %Pdﬂ&ﬂ% %%i?ﬁ%@@%@bﬂﬂ&&%ﬁvmme plot. Using
those eqm)fommw&iddmum,@qﬁbﬁt@drétd@ﬁﬂ{ﬁib@ﬂétﬂm Neg&e edlayiried.gCalculated
e T
.Formulalibeeranstiniseltedion oategts with cell types known or believed to benefit preterentially

from cytidine analog (e.g., 5-azacytidine) administration may be en;olied. 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 cells are candidates for

treatment with an oral formulation provided herein. .

[00250] In certain clinical studies, paiients from any of the three main NSCLC groups may

be enrolled, i.e., (1) pétients with tumors that are surgically resectable; (2) patienis with either

locally or regionally advanced lung cancer; or (3) patients with distant metastases at the time

of diagnosis. 1n 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-adm{nistered (e.g., via PO, SC or I'V administration) in combination with an

oral formulation comprising the cytidine analog. The appropriate amount and dosing .
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* schedule for an additional therapeutic 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 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
(HDACs), 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 doises 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



F6 linear regression equation: y = 0.2706 x + 198.19 F3 linear regression equation: y = 0.2079 x +
288.07 100241] Figure 19 displays a comparison of azacitidine percent relative oral bioavailability
(mean t SD) versus azacitidine dose (mg), following dosing with Formulation #3 or #6, for azacitidine
oral dosage gmjoyssgiiding 180 mg, 240 mg, 300 mg, 360 mg, 480 macpR M\ 0b249ng, 900 my,
1020 mg, 1080 mg, 1140 mg, and 1200 mg. At deses greater than or equal to 1020 mg, the mean

relative QulRipa@Ianlity [arEaIAHANAR, BOGeRdiat: Aifrh ARt/ BRRR, Rative oral

bioavailability for Formulation #3 ranged from 10% to 21%: [00242] Figure 20 diSplays a comparison of
azacitididispared hersinl SBRlse Fpanialrspanes gwrYEquie Additioam dreatesat c¥t¥sversus aiacitidine

dose (maciahumnshpi asminisialivn ok ogpaiien tonents Besiimine oral dosage amounts
included 180 mg, 240 mg, 3Q0 mg, 360 mg, 480 mg, 600 mg, 720 mg, 900 mg, 1020 mg, 1080 mg,

1140 mg, and I200 n# X with n>l, the mean exposures of Formulation #6 and #3, as
comparefde@HL, vEinicintadids dreeonpletéd 60 2483 Dhtrabiiéthyiatoralfemmpbityed as a biomarker to

monitor respon In. D t ith azacitidine j i tudi SCi In. Analysis
e pertoiaE s e e o S A I SLon Moo e SLAlgh e
Californi&pcindingfingutha gsHiftinsisip onarese daieppd af sonsenrglsda-petipnts syiBenof variations
in the hURARAENAES. RSN AmRerthe dafliisnhdnlnenMeatiylatiandd Beriahinpirdles
interrogation of 27,578 CpG IchL covering over, 14 Oog?%fnes. The DNA Methylation Assay WO

2000/1388BEHCTAIELENE) EH 8HU ARG BLamIRH HRRARHIBRERAG A 5RO ) i SERREE conversion:
(2) DNA eitapdii catitiey, (BB s feagreanidiontheeysrcpote piaimbyr(Gpbdobv dmitiaatian to
BeadChip;.(6) extension and stainin BeadChipy.and.(7) i ing, of.BeadChip. [00244] The assay
for metyRees AL e o el e ot BT B
bisulfite-e6rverieicaiess et ratheligrstée kaneifmnfeenidisibrmmaitidesanainefagatéd C was
converteg,to.k;afhPpltRkNeRsiBR UG BEARRSINAS MaReith (RIRCAIA NS SPRRQMEWRE DY
hybridization_followed by smg{ge[-éaas}%extensmm Wﬁ%a lapeled nucleotide. Up to twelve samples were
profiled iA'BEANEIEHYS SHG R A SHSHABIL RAERS Hl@%?&%??d‘ﬁﬂ&ﬂ?ﬁe%ﬁﬁ%as
analyzedclinpatatelics|. fasennpladnf00345péoftochimparfonnaedictodidated foreetinentaithline DNA
and/or RNA methylatign levels.influenc e (V) Interact etween gene
promotoraﬁw%%fiﬁ%%%%%%f%r%%((#tééhae?r‘eﬁ%r?gl?e%%%{zéé}?# me@if% §6 (%%%t%% !Jc%a%e& s'j}rgrté?n{%}ebns ("CCR")).
Methylatisndpsgoinaradiidentd teaesatiprovisimeenssi neiding B8 orrgay, RITURRRY;|%), SOCS |
, CDH | (Ezfiagherilad 73, and CTNNA | (alpha-catenin), in pre-treatment bone marrow aspirates of
patients enrolled in a clinical study usi uantitative real-time methylation specific PCR (QMSP). The
el a0 T

[-ti
influencel B¥mRgtny EResTte & §H§%€ﬁ?&é&%ﬁ%§r‘3 20988 1BAMAIRR G Kaplan-Meier
(KM) metuaainieing 4 @984tk Bhelog (algersedpatitdisejergy dsoczamindinsternd &€ R haxeéng nucleic acid
Hiiont for. ; ; < determ o : i '
o patent L R e B B G T evels
between additienalthemnentie ageni(slanayheadrraidomed dn i yome piah feraylatignasdheazacitidine)

treatmentysiaiatesming oiompatie s aheriie e siive AaPoegatbr fosdnetidation s these 5 genes. It
' improvement in OS in the CCR

is determined whether.the presence of methylation is asscjated with

group (prSFFBLAtRGYER: AR Sf%JEH‘%’?ﬁESﬁfé%"?ﬁ@'@(&?gHgJ@%ﬁ%aﬁ%g GRRSPRUSIEHBY compared
to the cytadihédoaig echedalsfonimctiditiynsligesicatid ateadt datiretined oD Alpertitalar pNEnmethylation
and treatment. [0Q247 Im ent is assessed with cytidine analog (e.g., azacitidine) treatment
in patient%sWﬁﬁlgr%%?égllé%%naﬁagﬁg of these 5 genes, and HR of death for methylation is determined.

The frequBAR§Ebf ndsmapRasinion Battecntcge reahylatinn danmarace ftkagMm & tke ¥Fmethylation
level on @& ang teeatent eifec! dinl ©snoepIReIQnDOMITDIALTRDES Aovsedilayg]soédngihylation may be
associate(': ixmzta 5?5&!&”3:%%552? hae?grg,h gagg%?st g;sé s(,?:rseened prior to enrollment and/or monitored

during the trial fof DNA or RNA methylation Ievels, 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



WO 2009/139888PCT/US2009/002999 88 benefit from cytidine analog treatment, compared with the
- absence of methylation. Influence of methylation level on OS may be assessed in each IPSS
cytogenetic subgroup (good, intermediate, and poor). For example, the influence of methylation on OS
may be stroggestivihsipoor” risk group, where risk of death is greatest piOfR48jeSuetrdata and
analysis may indicate, e.g., that patients with low#r levels of . méthylation may derive greater benefit
from treaggﬂ%ws%mﬁ%bﬁiﬁ%meaﬁmgg%&gw&ﬁeﬁ@iﬁwmwm&e@.t@zacitidine)-
Molecular biomarkers may be important in MDS, e.g., as i dican.rs_olg.diseaseapr sis and
predicto@%ﬁcfﬁ%(‘}?ﬁ‘é"éwmﬁy aﬁ‘f@?éﬁﬁﬂ@fﬁﬁﬁ RS CROREPSTIAIES AN conducted to
assess thrtabitignelkescoeatfares) | dti onchampdising deaistidinealiodio gpsidainst&razamy tidine, to treat
patients having, kin cer. e.g., hon-small-cel g‘l ' include, e.qg.,
an asse%?ﬁ%%#lt & a%ﬁﬁ%? ?8%359?&5%%%%3 %é%%g%m?tr%gg‘# é%%%ﬁg%nﬁ% té‘%ﬁ?ﬁ%&%@%’ patients

having NG LcOnevedaint dhithibdl kisioneslasaciotnssenzyame(HBASshivdigh xestlats B8l types, e.g.,
AS49, H1940 k4R 244 Bty hBn 0t bhe 98si M iRaHEns FRliRE: Sfheaeabiprapation. In certain

clinical studies, patients with cellc%/%%; known or believed to benefiééreferqntially from cytidine analog
(e.g., 5-aFEcHHHRG: AR Gt Vilee frailed -Hede dAM ciedt&udids hdfBRtShaving NSCLC
are enroficsl WOyt anaky R0 ihalficoly, NSGLEIR cEhiybl HDooltathibltaisdbstudies, patients having
any type af NSCLC cells.are, candidates far treatment.with an oral.formulation, pravided herein..
00220 e e S S B R R ot
Le., (1) pheeindergthentinosistthaveniaastatically resectable; (2) patients with either locally or regionally
advancefhyagicansiy saiolk BREGRImY ik slent Melastosemel eUmea btiagpss. In certain
additi

clinical studies, patients m%e. c.urreﬁr{;%un ergoing onal treatment for NSCLC, including, e.g.,
surgery, dBintStersr-gRring erinintlruiis doepds - i iedivideel rharastesistien i o are
administgadmtelatiiapmiationdg teprisingacdidi peograkion(efghe pazacytisiadamayweiso be
administered one pr more additional therapgutic.agents, examples of which are disglosed herein. The
additionﬁ‘ﬁ%ar(%%‘éﬁt?cg%@“ént‘(é?}#ag’ﬁ Highbs Bt feaentie lgl%r}%il%grlﬁ%g%t%aﬁl%?ﬁea%ytidine
analog, dmmay ibdheradmiskenatifisa) svidieposniin paditadosesmen P egmihuti6h mah an oral

formulatig, oARNSINGYHA F¥bY ,aaz,'aamoﬂﬁg,aeeﬁmmﬁgemupmﬁxg%ﬂm V®mg,
2009/139888PC T1U52009/002999 89 schedule for an additional therapeuti ageent is determined for a

particulafRRHA0 TR GhA 80 LenBReH A UR @ gre eSS ey 20eULT4AdRE 8RR/ ER% methylation
and recusie4u i Gbduita00ais | aban\wed mifabrit 6 mg. oMéater deta efsdutNOENhglg J. Med.,

2008, 358(11):1118-28. Accordin in.certain ¢linical studi vided herein, patients are screened
prior to e%ér(%)l'ff?rﬁ At andror ?ﬁgﬁ'ﬁdr%e%jaaﬁ?%ﬁéﬁﬁg%&cﬁf%%&%?%%&Kden%{h%hﬁgﬁ %\%}3 which indicate
a potentisierks pbewidl 1 vrecksnalbnulAtwasksrabestAd atrsksc ohoptiing <o phaiHe dnarsése.g.,
5-azacytigipg) 1 R &aHaIB i cphitelie sobatie Ris ) drigholene 8,8t PMAINESNUAHSREag-, CPG island

methylation) and/or an increased potenti _Iéor tr nscrjgtional silencipng of tum éj&ﬁ)ressor genes may

be admiriediRgaesey R iun Rty ds Pe selosed hgin mm%gm%%do&rg fedr fefirerse

hypermetvdeaiiparial @f iy edustegrihiactyidisolosatherdinora i Adnetinyliaieiosfsgebszymes). In
such stugjes, patients may also be.co-administered ene iti r ' nts known
or believgiljog t%‘%%%%nea %EFg%ﬁ‘e"‘t?é%? Ité)nl it a?sse u%ﬁ %@ﬁﬁé@%&ﬁ%ﬁ%&%&i&%é@ﬁ rﬁ%% g%?sé%%g%iacetylase
enzymesn@i BAASSndesivtble tnxisity wicatse trtirntsaney bedwatpthfturs stinistemenpmshenes that increase
or decrease;gene GXRREIREReT Shiplet Gr bHRIMABsFoR BB YHRMiN. JatlodalMesmeR03.
349:2043:?;5%4; P.A. Jones & S.B. Ba()%irr% NatJrg%ev Cssé(;bn 21(1)%2, @3&\2115 8. S0 iz%able HmDAC inhibitors

for co-adFfIRStrATEHTmENs el e sratined 3% langas dhe it ORRES MBFRFk and/or described
herein (e.g., entiQosta@xawasigagtat). [00253] The amount of cytidine analog (e.g., 5-azacytidine) in the

oral formyati administered. during the clinical les depen G PR indiyidual
characteh@%%gg‘ the 165%%?\?%%1 G %S?ﬁlut%els %(ﬁga?%%lée?ss%g%g .anadf)sfrjd% rgéssprr?%%it%go};{)atient's NSCLC,
the patierempysingrioyidine alogasedit asrieragrtidineriorseghmahisnt g aiset RRRMBIES, as known in

the art. IngeraimeliRiea) Sludigs ARIRPIRLRIRUINGARABMRIAE oF ndb epli O Paticaiout 120 mg,
about 180 mg, ztaligout izi?o m%j, about 300, mt%t,ﬁabout 360 mg, about 420 mg ahou'%o mg, about 540

mg. aboUtBERBRRTCHIIGBBerRg B HHF St SIBise A5 5Ats 5B StTEEHY RIP™Bout 900 mg, about
960 mg, ahalindd? fomgpatigibaisptheipaiauitiidehoegmicie agtidinaratiadagf (Regprdi-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




WO 2009/139888PCT/US2009/002999 90 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. .J.Example

10 [002541‘93@&%!??%94% are conducted to assess the ability of an orapfofmelatigncesnprising a

cytidine analog, such as 5-azacytidine, to treat pajients having.an ovarian cancer (including, e.g., the

ability to stop or reverse the growth of cancer cells in patients having an qvarian r), Particular

ovarian é&%&?@%lﬁﬁ“&lﬁéﬁsﬂyﬁﬁﬂﬂw PEREAHS SE5HRE |gﬁ(g§f%§ne{r;} %&agréﬁngzar%ﬁ cgé&ﬂ tumors, and

ovarian ley. ydatigrehtapciremtis) acimeorell carenainas rigiaryudisingsteminareas signshanZor the

presence gl ARk Gilab BRI R HARHAL SR RKRE R ACIUNISHBRAN ALR A BhiaiBkiglon. In certain
e

clinical studies, patients with a type of ovarian cancer known or believed to benefit preferentially from
cytidine ZHRIbEFISH BRI B eifvntabendrninesy peinsmeidastinessmal elhical studies, patients
having oxafabrANERitaienerdRIRshWithabhL SaraaRithtus ResESK oI ,cancer types. In certain
clinical studies#)é}iients h.avinp?I any %\%Be of oYaria(ﬂ:canc%‘rmqres’par‘}did‘gteg Jg% tr%%%neé]t with an oral
formulatiBﬁ“.ﬁ?% R R RPN B R G PRI S é??%a A ’rﬁnay?%eec?urrenct%rk unanergoing additional
treatmentdenctatedisitic aystir pincivelis geepipsmunatradiverhpahidlapymoeingtistieapldsarapy. (002551 In
certain C'iﬂh%ﬁl&lé‘g%ﬁﬁc AaHiEn i ORI A INISIRIEr LA L8] [HANeRAR RIS RAXIdine analog

(e.g., 5-azacytidine) may also be inistered one or more additional therapeutic agents, examples of
which aréuigsrislogandiam talid tunpsofiserpin slinielsiyrios hatispts ATe sIesttd PRl e administered
indthe Safé}ﬁdm)ﬁbf@Wﬂ%ﬁbﬁﬁﬁbﬁﬁ&ﬂﬁ%ﬁ?&@iﬁ@aﬁeﬂ@&b@h@%@dEfﬂﬂisf@ﬁﬁdr(iﬁlh-ﬂxe viha PO, SC orlV
administration) in ¢ ingtion with_an oral formulation comprisin tidine.analog. The appropriate
amount m‘ﬁﬁiﬁhﬁ?@nﬁ%ﬁ}%"?&%ﬂ’%f?&ﬂ%ﬁ#é?gﬁeﬁi é’ﬁf‘%‘%@éﬁﬂ?ﬁé&" TSF g’particu lar patient
usingmetinolinistration ik the et fma&mn Iasmmidini@atw@diﬂgmmﬁmm miﬁmarian cancer
s known i1 A1l B8RP oG0S 8 G0 205 B 8:s 20l 4ARRrRR GO, n

certain clinical studies toro Ided herein, patieénts are screened prior td enrollment and/or monitored

during theerdasnmoies. ofrrerpteinm ebinisat sudisscratignichaivinecracaepbitsnnarrasaielad | reatment
with an oigtferilelisnERInpising 2 satidinacnaes (gpes. Irantidingralrioalés)palsinal studies,
patients with high levels of DNA methylation (e. G.sland methylation) and/or an increased
potential it} Xﬁ‘ﬁ?ﬁ)ﬂg%ﬂ%rﬁﬁﬁgcﬁcﬂrﬁr&g&‘?g%% gorr %&%&1@%@?‘1’)@@%‘6‘9/002999 91
genes mqyyobé:iwﬂmwis_tefe@Q{t@iytiziin'@drfatd'gﬁ(a)gtiéﬁ_tamybﬁiwel)ehﬂ&imm@éﬁ@eé@ifﬁ@rp&event or
reverse YARHUEIRIBAB (B o LEAHANRIBE A MINGL R ALMAB P A BRI iasfgrase

enzymes). In such studies, patients may also beCo-administered one or more additional therapeutic

agents kriBW§Yr bdnsseaitrlivical staditre Ratiet RboAT Apipiseredpo o5 FITIREAMN: inihibit histone
deacetylaspnprizinme s tiGalvehieh. reguainidiad ceiylaliohandndanestdatiemohbistone residues

that increase or decrease gene expression. See, e.0.. J.G. Herman 8c 5.B. lin, N, Engl. J. Med,
2003, 348 IR as g e arials ot G R RS G sl labiey O N
inhibitors Toe edditirnahiberapsntin apentithioay driaeaiviistered e the seineptakRamnlatonasiand/or
described, NeiiD A fde, SHURLS T Q- HRHRRIRE: EI02ME PONs @Bk Rhinidhnemnalog (e.9.,

5-azacytidine) in the oral formulations administered during the clinjcal studies depends, e.g., on the
individuaceragtionsHits 8t f7e! fomaHrtirR CRITRSISHER SYAdRRARAIRE s RIROPHAH BRI of the
patient's gyadesigantebdibddqaticmidithgel ancapeighbtagbet padastinipedidregtandntisepindens, and other
variables, as kn%%g Jéligggart.nq}(l:eert in clinical studies, potential starting doses may be, e.g., about 60
mg, abou}l%%%g, About 180 mg, about 240 mg, about 300 mg, about 360 mg, about 420 mg, about
480 mg, 488260340 Imgsuiowiiee!siydiss e déerherciab patiqe arapeasaad PBOTHY, about 840 mg,
about 90Q.Rd1ARRYLARE MchiRkatldGa0mRdrial Srepies hiammakonttkPdlm eobit)e/rdidine analog
(e.g., 5-azacytidine) daily for a specified time period, e.g,, about 1 week, about 1.5 weeks, about 2
weeks, aBRAIFSERRIEREALITSAPS WO IERL YL ek SOHBBIRH MR BB ACY I lonths, about 2
months, analé@neel,iiredegtidtheDthecqnianiiaicibstinticd ppatean dvithn ki gie tinds aftDiligclosed herein.
Cycles.may be repeated sired, e.q...ouer iod of one or.mqre mopt disclosed herein.
After a ce?élr?' }]agz m %ﬁ%f@c e3 ,a{hgemdeo&ms%lgéo%g%géé)m&:exggeeaﬁg ?r?c??é%asf;% gaé%%nn ?gﬁﬁ%ﬁect,
provided sikstring ticroesiesuipiesios Bgnesimaicbh adloinisirerg e edidincraalotdagaybe treated for a
minimum RUEIRANET IRIRSeER HISEPRSH DRIRIBr f98R %m?é%%ﬁ@ﬁ@é?%%%&u@ﬁ%% additional
treatment cycles. Treatment may be continued as long as the patient continues to benefit. K.Example
11 [00258] 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 pancreatic cancer (including, e.g., the
ability to stop or reverse the growth of cancer cells in patients having pancreatic cancer). In certain
clinical studies, patients are screened prior to enrollment for a particular type of pancreatic cancer prior
to administration of the oral WO 2009/139888PCT/US2009/002999



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-fing carcinoma;
adenosquamous carcinoma; undifferentiated carcinoma; mucinous carcinoma,; giant cell carcinoma;

mixed type (ga%ﬁkﬁm%rine or acinar-endocrine); small cell carcinomapegstRgeAegyEINoMa (serous
and mucinous types); unclassified; pancreatoblagtoma; papillary-cystic neoplasm (Frantz tumor);

invasive agenocarcinoma ?%%Eteﬁ%im&%gﬁﬁgﬁﬁ%.nm%Qﬂu‘a{éﬂtﬁ@ﬁ'&ﬁ?ﬁh@?ﬁm@ry mutinous
ysp

neoplas?ﬁf‘?ﬁta’t RS 8§/xs?|%?umor Wit asla; Iintraductal papillary mucinous tumor with dysplasia;

and psebslopagiiniytesiiconsnomeneciditianal hemnauitagept koenes eIy 15150 enrollment

fora pafe"Eé'é%t?é%ﬂ@n@fx@g&éﬁ%Pe%?&&ﬁ&%&démﬁﬁmmﬁtwaéd@etbﬁmﬁm whether the
cancer has spread, and It so, to whati{)art.s of the bo%é)rior t? ac{ministr%tiontgf the oral formulation.
é h uges tha

In certaifiEHfcs: Shithraiaiebs e iAban AaR RIS HEREIB £ 1S SRS AP FERE BakATR From cytidine
analog (g decbeamagiicinpieadoniniSsention ayHrereadlEB BagitaiN. dmiéal dedieddPhtients having
pancreafi¢ cancer arg enrolled wi sgreeni icul iatisecans certain
Cimical e e S e e DA it an oral
formulatiohititoss decthedsinisratiomin Sirtbalel trdiesriselasshhsieara ko Bt oing additional

treatment, BP&Q&R%@H%&%WE%EPEHQ%&QW%W% chemotherapy, or radiation therapy. [00259]
In certain clinical studies, patients who are administered an oral for ulaﬁﬁign C%TPrising a cytidine
ARISHETHE

analog (B8266} a7 Thprmesh ety Hiding analpg it gte nstana gl 4P BP%utic agents,
examplegigfiNitighiaieriis thesathioel sindiesglcgadicitahioe)tie mdhdditb iz tvemgngtaf thgent(s) may

be administered in the same oral formulation as th fol] ol -administered (e.g.,

via PO, SR H?ﬁﬂgrs’ﬂ%é’ﬁ %:%h%ﬁ%eﬁ av?ﬁﬁ%#%rﬁ"%?ﬁﬂ% %’%@%g’%n %ﬁ%?% cytidine analog.

The apprepeiaiehapmient’andadusingeigiitctiapatisntls prRfitatnenbregiasne 458 Sth&determined for a

particulay pajiph! kel Ak arsa o BRI Aleal 10RAC) Wheariainsnisalssbidiay Bepwigod herein,
ene

patients are scré .prior to enroliment and/or, moniéored %ﬁrin% e trial for II%EQA or RNA
methylatbAUEGR rEvAbRE il daee AR LAY R AR5 445 e 2R Hé\ﬁf}g’a"’}%‘i‘g Mtlation comprising
a cytidingy3nAlNg fRedsbarR 230\ BbuNSE0 HaiNabinicedGiug)jebopatithtsenativhigBlengls of DNA

methylation (e.g,, CpG.isla ethylati nd/or, an.igerease, I r iptiopal silencing of
tumor-s F‘éggg@gr’%’g%%%@g%é #ﬁﬁ?é%@é‘&gaa?ﬁ% %gebé%%éléggﬁga?gg gz’ag/ég}l%%ég)ﬁl%aov\}n or
believediopragantug of e setitipe avaldgdatod-azerytidinetlnlydore spreified time period,
2009/ 13%%5%%%%&%99@&&@2?%%,% ity alere Monars Rismetly arslerasernzymes). In

[

such studiés, patients may also be co-administered g{n§ or more adggitional theraipeéjtif)%%ents known

or believad terka koWl JBRR. BRM drmgrenti. b0 o h RS PEER S BF HStone deacetylase
enzymesyiaddt starvticlhseguidtarieepadedylaiatisaldeddaesiyl dliprles imytbnecpesicilies that increase
or decrease, gene.expression. See, e.g., J.G. Her j : , 2003,
349:204%—"5?2{%é P stier i B%%%f’f\ﬁ&fﬁ?e"ﬁ@ eﬁ%,%%gé;c?%%%-gg%éﬁﬁ%mc inhibitors
for co-admimistrafionchesitbecfinseat snaribs inmsersedtptireapsarbabmaricial tileahpIntididdescribed
herein (e,g.,SRARAGTRLLVOENQEIRD JRR2E AN i s eenkal Pditine Magegiteed fopgacytidine) in
the oral formulations administered durjng thenlini¢al studie dePends e.g., on the individual
characteﬂ§ﬂé§‘-8l‘fﬁé'nﬁﬁiéﬁﬁyﬁ}éﬁﬂaﬁfa,s#ﬂ%‘?dgmrﬂﬁ% 5 Igs?éﬁg 3?{8%?8 RS SRS THE Patient's
pancreatiggipael thenpaiieyteagtantherighy, teepatirtisplimyteetimpatterdgiontnsesied other
variables ai‘sﬁg{]own in the art. In certain clinical studies, potential starting doses may be, e.g., about 60
mg, abolﬁe mg, about 180 mg, about 240 mg, about 300 mg, about 360 mg, about 420 mg, about
480 mg, about 340 mgExdrunlesi®) mg, about 660 mg, about 720 mg, about 780 mg, about 840 mg,

about 90, boEY;IRAMG AR L07Reng BTeA Bl WPaHlcla28rmaatdhe cytidine analog
(e.g., 5-azacytidine) daily for a specified time period, e.g., about 1 Weq?l}[ about ]?.5 w&?ks, about 2

weeks, aBoRIPHISHNG,AEKECIEANE S SURE 23 BeFReYE ke kS USARAMENG ’Yf,“ﬁlgcﬁ? Y€ onths, about 2
months, Qas:teNehiding, Raripthe @bhitty powopial stacing iosrsviindf tmegedtid mgmiditeiosed herein.

Cycles be repeated as desited. e.q., .over a neri f : isclosed herein.
Ater a CORMITR AR Stee e S e B B il efct,
provided suokimentforeupertivilaoypaedsalprrstil sarsqorrion e méaisistratienef thapisk treated for a
minimumggymberaf QYRR @s HisHTUdBRGR ORISR iRaKi Ak aFRORIEdE) @)glequire additional
treatment cycles. Treatment'may be continued as long as the patient continues to benefit. L.Example
12 1002621 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., WO 2009/139888PCT/US2009/002999 94 adenocarcinoma; mucinous (colloid)

adenocarcinoma; signet ring adenocarcinoma; scirrhous tumors; and neuroendocrine tumors. The
WA rld Health Oraani7zatinn claccificatinn of tiimore of the colon and rectiim inchiide (1) Enithealial



WO 2009/139888PCT/US20091002999 95 1002641 An association between gene methylation and
colorectal cancer is known in the art. See, e.g., A.M. Jubb et aL, Pathol., 2001, 195:111-134.
Accordingly, in certain clinical studies provided herein, patients are screened prior to enrollment and/or
monitored dyping g isigkfor DNA or RNA methylation levels, which indicaieraigtgRiidgesponse to
treatment with an oral formulation comprising a cggidine analog (e.g., 5-azacytidine). In certain clinical

studies, patients with high levels of QNA methylati Osi SSRGSl and meitvlaiian andligran
increase%%%?%%rt‘fgf%ra t?gﬁg%lﬁg%gﬁﬁ%l ﬁ(c%r%% (%[#%A}ﬁ%%-’ssd p%esg%r genes may bé administered a

cytidine amatws) fadmeBroendoptimatinerswhns: Wenkdeplth Sesasirabioreassdicalion AfdWyPation (e.g., by
reducing @ Aciiviband Aeual mAta N EReiUiraRsis shRAZKEISS: Adushatudiss, patients may
also be co-administered one qQr. more addltlonal‘therape tic agents known qr bpjlleved_to (rieduce
epigene R IEh g s AV IONS. S ST E D PR A QA LA RS HDACS),
which regitatehibaiahdixnianandiseasdyiafiawarhistghadesidnaadpididhiar eegslsiadeciease gene
expressign. See, e.q., J.6. Herman &.S.B. Baylin, N. Enal. .. Med 49:2042-54- P A. Jones &
S.B. Baxﬁ't%hl'\% 3?&%%%%‘?%&%%%&%@4‘%@%%@0#aaﬁﬁ‘e“%lﬁ%(&%ﬁr‘?‘.%gi%%%s %%F%j%éﬁéﬁs%gtion in the
clinical stddiesatisiosadigareming eckmewintmhcsmeilost) crrdinoenibaderesanmniss, entinostat or
vorinostal), 400265 hif-AMANIhaheyLSinG aRRIRd A cardrsmdidinglibiewul formulations

administered during the clinical studies depends, e.g., on the individual characteristics.of the patient,
includingdifiesrndinte dRero padasrpe nepRias I e BNt Al FE GhRSTb SEP I Yer, the patient's
age and weigiinfhe:ppition] soeildy deaigoaivegimeisamishachativgoipesidedepddayiy the art.
Irucertain.glinical studies, potentia) starting doses may be, e.g., about 60 mg, abeut.120 mg, about 180
mg, abogr%}z%c' R{stg‘%%thgﬁ%r’rﬁrg% gélc?ﬁg??%?ﬁ r?‘u%‘?‘%%gﬁf‘i’%‘ %ﬁag?%gggﬁtc Té’ggrghgan gg@ut 540 mg, about
600 mg, NooepidGlizhGraoouwitchinghalso Jtipedanksiabuionsy GastyolbetingOaranaldbmero60 mo,
about 1020, 0 L AiGaIeR s 0L 1R 20,8901 Misine.Anales deds; Ssararyidine) 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, aMligsagtweromaY (% & rBrENchEens B-scthbrrboanrkpusrsamrsosl R ife period.
Other poi%ﬂébﬁia,fﬂ'wt@@ﬁlslm@ﬁbﬁﬁ,nﬁﬂﬁ%lﬁ@ diseinsesdieiai) Difldadyesttaimgummber of cycles,
the dosage may. be,increased ta.increase the beneficial.effect, provided such an increase.will not
s ur TR R raiod e 1 SRR R Rt SR R R
disclosedhensiimeutrfyiepadiculatisthpssiootesenial canganéegddiorias obdmienorields. Treatment

may be cofin %?Qea%&?%@&&%@%&&e@r%*ﬁ?m,t&@%ﬁi&oW@%@%@&%&%&ﬁ%?&owooz%g

96 [00266] The present disclosure has been described.in connection with cTrtain embodiments and

example ddprnisation Afdhe erpdRrmaw aHan Jr geriain dlinicatsthdissoerlSreal $MSEBRAHARSIY limited to
such spebifizai kovbmdnis-eReaisiyTion Stdisiamalcs @ pharamacaidine) admipestitionfor oral
administration comprising a thetapeutically effective unt of 5-azacytidine rej composition
is a non-EHene-co: Ee(? ’ir%nn%g AleSre lgg?ssg‘éﬁ@f %ﬁ%ﬁ:ﬁa@éﬂ %ﬁgqémcﬁ%gc%rcg\‘{ ateéiggg%%ses
5-azacytiviteowsdréaningfenpacticular colaraetal foansatigesor® seraveminirakaidiess pistetfable by
applying H&%iﬁ%%ﬂpwmgmc@%aﬂé@%%&ﬁemfimﬁm aiha0brAulbien

P

pharmaceutical composition of claim 1, which further comprEes an additignal 1Othe[1apeutic agent.
provided herein. In certain clinical studies, patients may be currently undergoing additi

ona
treatment for colorectal cancer, including, e.g., surgery, chemotherapy, or radiation therapy.
100263] 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. 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,



3. A pharmaceutical composition comprising a therapeutically effective amount of 5-azacytidine for use
in treating a subject having a disease or disorder which is a cancer or a hematological disorder,
wherein the composition is a non-enteric-coated immediate-release tablet, which contains a drug core

15that compyiggssagasytidine, and further contains a coating of the drugephgsaeddgigindhe tablet is
obtainable by applying the coating to the drug coge using solvent comprising water or ethanol. 4. The

pharma ical co jife]al | j : Rl f ls inistration in
combina |(ljér2 %vgl!th a%%%t%%@ﬁé%ﬁ%&%@%ﬁ%@gg %Zarmacﬁ%%a%g%qrﬁ%;ﬁ%g of claim 3 or

4, wheredrtih#eiegash M Hibbrefetis i@y 985 Sdrd e SresettishdbeEiMs leukemia. 6.
The phagpacericaleaQronanit orRefs piifoaré serberedpie Bisarsitnamndismidersmoagmall- 25cell

S S e R0 g,
at Ieaslt M\%@]ﬁh&ﬂbﬁmm&mnicaﬁmiﬁp@aiﬁmdmmmg s, Svtrmiidine)afrount of 5-
o clam TR B B e e mamitel,
microcrysettintatieuindler ardastsasesmotentichionieucnntivealralene e affumpemsHPREsIEEal
compositignehcigine ddRlisisihareiryienemnesitiop, fiAbas ame) esw ResBRAlnenhancer.

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 (HDACs), which regulate the

acetylation and deacétylaﬁon of histone residues that increase or decrease gene expression.

See, e.g., 1.G. Hem.lan & 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).

[00265] The amount of cytidine analog (e.g., 5-azacytidine) in the oral formulations

administered during the clinical studies depends, e.g., on the individual characteristicsof the

patient, including, infer 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

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. 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 a2 minimum

number of cycles, as disclosed herein. Complete or partial response may require additional

freatment cycles. Treatment may be continued as long as the patient continues to benefit.



11. The pharmaceutical composition of claim 10, wherein the permeation enhancer is
dalpha-tocopheryl polyethylene glycol 1000 succinate. 10 12. The pharmaceutical composition of
claim 11, wherein the d-alpha-tocopheryl polyethylene glycol 1000 succinate is present in the
foiniulation af,abges;¥eday weight relative to the total weight of the formulpgigmisifubaokbe
pharmaceutical composition of claim 1 or 3, whichsis essentially free of a cytidine deaminase inhibitor.
14.The pharmaceutical composition of claim 1 or 3, which is essentially free of tetrahydrouridine. 20 25
30 99 15.The pharmaceutical composition of claim 1 or 3, wherein the, composition achieves an

area-und@2Arél cues\ransend isclasue 2o brehAesribpdin canneRsiom yith FRrtat emheg isents

administiglioRaaHid i RbaMateWisleampariinnef sabnikel frarseihiwiemrositon achieves
a maximum plasma concentration_of at least 100 ng/mL or at least 200 ng/mL following oral
administhRsH, hTﬁﬁ%ﬁéSﬂﬁ%ﬁW&éﬁ%ﬁEﬁPﬁd%ﬁﬁ% ' ?“Pl%f‘?‘ﬁ 1 or 3, wherein the composition
achieves a 10 time to maximum plasma concentration of less than about 60 minutes, less than about
90 minutes, or less than about 180 minutes following oral administration to the subject.



18. Use of 5-azacytidine for the preparation of a pharmaceutical composition for treating a disease
which is a cancer or a hematological disorder, wherein the composition is a nonenteric-coated
immediate-release tablet, which contains a drug core that comprises 5- 15azacytidine, and firther
contains a coating of the drug core, wherein the tablet is obtainable by applying the coating to the drug
core using solvent comprising water or ethanol. 19. The use of claim 18, wherein the disease is
myelodysplastic syndrome or acute myelogenoﬁ?l@tﬂ(emia. 20 20. The use of claim 18 or 19, wherein
the amount of 5-azacytidine is about 40 mg, about 400 mg, or about 1000 mg.

10

15

20

25

30

1. A pharmaceutical composition for oral administration comprising a therapeutically effective
amount of 5-azacytidine, wherein the composition is a non-enteric-coated immediate-reiease tabiet,
which contains a drug core that comprises S-azacytidine, and further contains a coating of the drug
core, wherein the tablet is obtainable by applying the coating o the drug core using solvent

comprising water or ethanol.

2. The pharmaceutical composition of claim 1, which further comprises an additional

therapeutic agent.

3, A pharmaceutical composition comprising a therapeutically effective amount of S-azacytidine
for use in treating.a subject having a disease or disorder which is a cancer or a hematological disorder,
wherein the composition is a non-enteric-coated immediate-release tabiet, which contains a drug core

that comprises 5-azacytidine, and further contains a coating of the drug core, wherein the tablet is

obtainabie by applying the coating to the drug core using solvent comprising water or ethanol.

4, The pharmaceutical composition of claim 3, wherein the composition is prepared for oral

administration in cornbination with an additional therapeutic agent.

5. The pharmaceutical composition of claim 3 or 4, wherein the disease or disorder is

myelodyspiastic syndrome or acute myelogenous leukemia.

0. The pharmaceuntical composition of claim 3 or 4, wherein the disease or disorder is non-smali-

cell lung cancer, ovarian cancer, pancreatic cancer, or colorectal cancer.

7. The pharmaceutical composition of claim 1 or 3, wherein the amount of 5- azacytidine is at

least 40 mg, at least 400 mg, or at least 1300 mg.

8. The pharmaceutical composition of claim 1 or 3, wherein the amount of 5- azacytidine is

about 40 mg, about 400 mg, or about 1000 mg.
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9. The pharmaceutical composition of claim 1 or 3, wherein the composition further
comprises an excipient selected from mannitol, microcrystalline cellulose, crospovidone, and

magnesium stearate.

10.  The pharmaceutical composition of claim 1 or 3, wherein the composition further

comprises a permeation enhancer.

11.  The pharmaceutical composition of claim 10, wherein the permeation enhancer 1s d-

alpha-tocopheryl polvethylene glyeol 1000 succinate.

12.  The pharmaceutical composition of claim 11, 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.

13.  The pharmaceutical composition of claim 1 or 3, which is essentially free of a

cytidine deaminase inhibitor.

14, The pharmaceutical composition of claim 1 or 3, which is essentially free of

tetrahydrouridine.
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99

15.  The pharmaceutical composition of claim 1 or 3, wherein the composition achieves an
area-under-the-curve value of at least 200 ng-hr/mL or at least 400 ng-hr/mL following oral

administration.

16.  The pharmaceutical composition of claim 1 or 3, wherein the composition achieves a
maximum plasma concentration of at least 100 ng/mL or at least 200 ng/mL following oral

administration.

17.  The pharmaceutical composition of claim 1 or 3, wherein the composition achieves a
time to maximum plasma concentration of less than about 60 minutes, less than about 90
minutes, or less than about 180 minutes following oral administration to the subject.

18.  Use of 5-azacytidine for the preparation of a pharmaceutical composition for treating
a disease which is a cancer or a hematological disorder, wherein the composition is a non-
enteric-coated immediate-release tablet, which contains a drug core that comprises 5-
azacytidine, and further contains a coating of the drug core, wherein the tablet is obtainable

by applying the coating to the drug core using solvent comprising water or ethanol.

19. The use of claim 18, wherein the disease is myelodysplastic syndrome or acute

myelogenous leukemia.

20. The use of claim 18 or 19, wherein the amount of 5-azacytidine is about 40 mg, about

400 mg, or about 1000 mg.



