OLI GONUCLEQOTI DE ANALOGUES | NCORPORATI NG 5- AZA- CYTCSI NE
THEREI N BACKGROUND OF THE | NVENTI ON Fi el d of the
wo pwefsioon [ 0001] The present invention rel at eBCT/US2006/037313

desi gn, (ﬁxehggfémo@ﬁﬁ g?gé&?i# ﬁ&&{?% !i,lqﬁaucl eoti de

anal ogu

di agnosti cs as WEAZAALNTOSINGTHEREBhgent s.

A i gonucl eoti de anal ogues are provi ded that

i ncorporate a 5 aza- cyt osi ne,

in the oli gon§é?g§h%g§%s@%ﬂé%&@%ﬁ8 in the form of

5~aza~2' - deoxycytidine or 5-aza-cyti d| ne. Such
leldofmelﬂﬁoggues can be used for nodul ation of DNA
o e S b 2 LB et T Wl
useful as thergypatik, fdiagmbticy astvall getdench redgentsCOGednsd@tid avdlogubsareproviind that
incorporte A EABER of bﬁasﬂpqaz &{osﬁym%%ﬁgoah&&uéeasﬁ&c@% ggngl&ﬁ%}rﬁ%ﬂ B0

anal ogues and for nodul 9 tosi ne ation
deoxycytiding pre-agg-eyfiflinge Fuchy aﬁalt%&?StC?Ithﬁ I“%FF or ﬂﬁé}%aaﬁlb?fmf*dr‘ftﬂéﬂaﬁm pscialy for
effective inhibikieCd¢ sacthptation bf cgtammlt moCiseettion binae BietifcalleRisttal tha €pG islets of the

human genonge I\ﬂﬁl@&s%or 5 % sgblggr%ud@tﬁ’de %lg}t{eé éJ for modula g Cll-g lcyé({sgle
pocal

t abi n odi
methylation aaﬁhmwdf@é. IMFFQP@@ pherapidge buldiag blagkegpd 5?399%@ cgfjopsaining decitabine

(5-aza-2’ -dedm:tyhaﬂ-sm‘ opc&mxe(padimmrphésgmmhamhnge-aﬁwlosaﬁmms &b Qé’dvﬁges, are

provided. Alﬁo opr(%wde% %gglgtg rh? ﬁor 1pre: afm mgug%ﬁfl%%nnlﬁ 8? 11%1611 terr_x\}é l’ﬂg%e%ém;%}l% $ or

compositions[ag Berpleutfoe toi athath foreediteereefir rent | y bei ng devel oped as a
new pharmaceutical for the treatnent-of chronic

Description diR@htep@nous | eukem a (CI\/L) nyel odyspl astic syndr one

[0002] Dec{*talg% ’curreglp Bc’eﬂ% ld%vel%ﬁg éﬁ a nléw hagmNéa'ﬂl lgo‘fi’rl 91% g%amg ocf chf;omc myeiogenous

OUrS eu
Jeukemia (CM@oquﬁsplrﬁﬁié ppdgfae @@Eﬁhrmrﬁrnaél celbhqnac@ S@L)ﬂncﬁgmk@rfr'éuaneﬂm@nd
acute myeloglnodd 1QWRBHhia Kmtﬁ &wd &b 1 mdemnfehaﬂ 1% dRAQWhel NTHE RAHILR is the

active form, \%lngﬁ,%sgx[}t ab Eoﬁﬁtemsh[u% zos%%et%l 1 $ ngx{;uéq &%lfﬂtocgz}r%ctelnsucs. Atthe
molecular levielp @t @mpgnpa’g’re@nﬁom doids thkUS phaxg of deld cSlep hid the cdifilacierte], decitabine can

induce cell dﬁﬂﬁﬁtﬁuon’%ﬁd éx@@he@rﬁioioﬁl:e@ [ox%cx%y @espltgﬁag nE Qgﬂoﬁ Bal LI 2 vﬂzg l(!lgcf?tabme has
i fferentiation and exert henatol ogical toxicity.

a“excenen“ﬁé”:?ﬂisiném’r%V| ng a short half-life in vivo, decitabine
[0003] Onchréie fnctionstE Hdcidbine ts|nssaumy1d|s13et:1ﬁ¢ah;atnd(pntpnﬂ[yG}ﬂIiBBpN@mﬂ@fanon DNA

methylation & Q{segfg gl %f@&%orﬁ-gonqgﬂnty {e&? ’th?s rﬁotdﬁ'bﬂﬁﬁ nl/ch'ﬁas hQ covalent m%anon

ly pot ent
ofcstosine s try PesitPB s Mgfhviapp @féﬁ’é‘f eSO TBOaiRSa AFH dfrxsclméﬁy by a family
of DNA meti§}hsffitRes thehicSogiieticinin® iy liteNDN A Witk DES réphextiGO \llde e cell, decitabine

is first conve@qﬁg ts a%ttl\leqam,otge p%XJ Srizlﬂgd ﬁ%a.%{& ))1 ﬁéd%le Rag%ggxléc%?lﬂela%ée which is

at I on patter
primarily smﬁwwé Hebe fhy é@habfyof éleﬁﬁlrﬁyﬂy B BN ofdciiapine foa s paidliisd site of
deoxycytidink Kigdse & GEQGM t&@nah:@ﬂdﬁ%ﬁ)ﬂe&iy@@dﬂ%&o&fp&&f et INASS Mol Pharmacol

30:287-299).2%%% !:eon}/ers donQo )tts mﬁl{mé)ﬁate ih Jas} bé’edfDxﬁ)ﬁgg?ehkmas’eh&mah‘ge is an?r%odated into

replicating DY Agyeyatd sionsrdy it @f th@at“tﬂ}' subeiety ST (&huﬂverdmmg@armmf?éwml S
Pharmacol. zwnogmaj I y synt hesi zed during the S phase of the cel I

of decitabi ne r the catal
oons) - oo P O el R B o oo WPl o
cancerous cel s trampliypermetbidatipe iptpictioeregivbinGaislhs ofedman kuppré®@Ferbis one of the
most commoE Q@ﬁtmg& ated %Qh &%Zesg&gc)f the er{oﬁ%em@ QhtY ' Bn EIst 'of Ffferentiated cells

P hosphat e form by deoxyc di ne_Ki nase, decitabi ne
has its own dfsgnc HEBTayeR Ry ﬁnwmmfl@mf Fl‘?fﬁa(bi“ﬁ (gD stegng hap phygprgtyltion
effect. Afterfirorhdvarhal dfiplitdien, makdsr @ lcorsanashit @itan ofthetlafidome hakitylgfdine on the

parental strarmg)e@ri %Ct Jn%tﬁy?latm Ln thef &%%ﬁ@i&%y daggéhte;' BﬁA 1’1%24&21 S\ﬁ)&%@i&% thT c[arbon at .

seguences O genes are gene

the C- 5P°Slt}9P e&t%w%n@rfprdm%@ﬂwf% Pihthis ﬁorﬁlelmﬁeaﬁss i Asmetjufption. The
cancerous cells, aberrant hypernethylation in pronoter
regi on CpG-isIands of tunor suppressor genes is one of
t he nost common events associated with progression of
the tunorigeni c phenotype. Each cl ass of
dlfferentlated cells has its own dlstlnct nethylatlon

.. . o I LT . o
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pro duces an i . rreversi _b.le i .nact.ivation o f
DNA net hyl transferases. Decitabi ne behaves faithfully
WSGRD°°’W@2®7/a4myI 0si ne r eS| due until DNA nethyltr ansmeHE2006/037313

ookl O PR ol AR5 PRl PR
DNA methylirdgpferasss. épmtahjee Rhges fRithifll by apitofivarepidae i )N misthgltransferase enzymes

attempt to mﬁ@&@?iﬂ%ﬂ%ﬁ%@?ﬁ@;@&@m}ﬁaﬁmﬂ ahhder M%aggi%r EM\ Aarﬂds s step the the DNA
u Sl (e
e K A T L L e L S

additional CY‘@@L@SNH@IJ@@%%Q& 80H)ProcTiRatls eri ae Uik 6 hHAP B HBQL) f This unique

mechanism o?&cﬁ&gﬂ} d&mfbmg Qﬁblwg Q&Eﬂﬁen@édl (@Xﬁve@%ﬁ&%neﬁa‘yﬂat@&) %QL p(etlﬁéstroﬁﬁﬁg dF cell
once neth ate %ﬁpﬂrom previ ous round

division to bedF S)fpgelsssﬁll e actipe Sé)reéggb}nélggxéra]meq&ﬂétedd@ff} %to fl% }g)ﬁxs afteg decitabine
treatment. Afr @s@atDNAsyhthsis reintihgtih diviabe groRMAstngs flomOheheBintatilatsd DNA
result in DN@Jutaﬁ{s thqga% Jo QEth uxfxﬂe%faﬁ? chheséas‘gtés?fongs li”}OB Pla 9: 14 143-4) By

hesi s and ceél Vi SI on r og en stra
specifically nrhfbetﬁ*aPN & TrrERATARSfoRRyS bR e e R ORED SRR i  the
tumor suppre@biSzefidd bgaldeis edvitsadnmet hyl ated a t these sites (Jones P .

[0005] Desg%tg %}%rg%g yl{h?eb%%?c eff ﬁslifm £ azl\/lﬁé ragcg %}\gIL eC egﬁa?eipﬁe&{uon of decrraame ’
has been hampegpd hﬁ‘é@lwg a%dupmlpngeé@eyﬁlpsazmmﬁet Hw@rtdpsﬁﬁofde@taftmegwea ArisF 2 longer
period of tim§ Uiie hiaSGdd @@Bﬁ@pr@s&bhﬁ © nﬁne@ealbﬁV@EléSQﬁhout[c&Qﬁgﬂns@&Qbﬂx@ to suppress

cancer via its hﬁpongth}%gﬁeon eﬁl nti l Eigb En SES tﬁe ass%](gzltatad toxutnté/Bna%%rg%ﬁvebgo%evM tteatment

ron o
of hematologh:apebsg}l@@mgs g,t nggknal%gleratﬁﬁdo@qs of @q@@ge Iy bden weffppiive s Bliegmse of

myelosuppreis@ﬂ\@ rnotd:!é&e& 1§%olafus15i@ﬁ1httsﬂz55 d'é&tablgé ¥ Rhdof¥yaia @cténﬁ&b@qﬁcoﬂaglraie@ﬁlto the

e mni

DNA of il el S PO BN LTIBI FONP SRR RPL by 10 Fe

damage due ig the prtelgkty ofhagepinaléads foneprdsiy, p&mhﬂqyrbmtm@ pf dedifalginet is nof\reptricted to

only the CthHcg E@ﬁen@,@ SRDNA he biRaS @fe 'tcﬁﬁeﬁgste{b% ot Héc}fab%sanﬂe@ﬂ‘e %&n‘ g ﬁumerous
" C,I,lg'l greatrrent o f hematol ogic and solid tunors at

sites outside 13"t ol er at ed doses o f decitabine has been

[0006] Decitabiaf hrd@taciidine afdnenstatdelis equeoul madiednd sueypn Bisiliin dagraﬂz_ltlﬁmtln acidic

medium, decxgbﬁ@fs n¥drol§zea at §0091| téﬁf)%fam&o 5 !&%yto*gﬂmg&ﬁ 2° g@&&rﬁb@@ Eﬁ]eﬁtra?mediufm at

rando extensively incorporated Into
Toom temperagurp, F‘P&gé‘m&’é Pf the trigzine FipgplEPlpRS ﬁbtherﬁﬁ“’?’@% te Eopmp dhe {rppgipnt fptegmediate
formy! derivatifng/ @hivieththendagtdral thdidioapal dexsiatve aﬁd’iﬁmﬁc&%ﬂl(ﬁska% Synackova,
M.; Tomankoqggpg@edgy? ; klzl%wglge\/ II@:?IE:QQ&JLISII&.}/ 1978 4, ?1%5 5 Eﬁgl ﬁ%@?’m gt the 6-

i’'ecrosi s I'nCe incorporation o decit ne s

position occugidp acidissand bagip aqpequs pediant gvep RECIEHE. ri ch sequences t he
[0007] In viONAf BBdhebice ﬁktabllﬁiyl ﬁ:ldttoxﬁbltfehﬁsdcﬁﬁd @ detitaling thbre QEI 4 REH th@velop
not only mor%% %le d%%lﬁ%lvgg of dfi%%)élg en %%lﬂl%thsll ! S% gtg,lt\x{ :era Imﬁoerporahorli] 15 localized
to the CpG islapds ek 2§ ppssbipre bn@m?rbadfrﬂan aﬁ@leMWd'eﬁhge sigjiéppwsly pff¢cing the integrity
of the DNA. degradation. In acidic nmedium decitabine i s

hydrol yzed at roomtenperature t o 5-azacytosi ne and

2-deoxyri bose. In neutral medium at room tenperature,

t he openi ng o fSUMMARYOFZAHHEINVENTIOMkKkes place a t the

6-position t o formthe transient internediate fornyl
[0008] The @ﬁﬁehMﬁHehﬁbﬁ proVitids Gf'gofnké[ebtlﬂﬁ Emad@@% a8 5cotpbrat Rz IR ML €A

erivative

ohgonucleoh% seqm?nce e, mqﬂedforir_rll of rsnf_xza- %eoxyc me%%c@ail(am\ekgfg %é\?%ﬁ%\ljgl ei o
[0009] In omgyctm‘é@e ngePHI@y an4sola§p1 Mb&lﬁc digoucledqride glahg/qj theylingd R or lges bases in
length is provid@ vich cddpBibes biRdr REE Ylah-dyRsiRGEHEs iRAEscRRdeGr ﬁg&%%ﬁ@leoude
nedia at even faster rates. [0007] In view o f
chem cal instability and toxicities associated WI t h
[0010] In agledhiodimbit, e, olipdnedietidenddcye las mewelaltfgmdievel op not only
nore stable derivatyyes o,f fegitabine but superior
hyponet hyl ati ng agents, where incorporation i s
| ocalized t o the CpGlsI ands a s nmuch a s possible or
hyponet hyl ation i s achieved wthout significantly
affecting the integrity 02f t he DNA. SUMVARY OF THE
| NVENTI ON [ 0008] The present invention provides
ol i gonucl eoti de anal ogues that incorporate
5 -aza- cyt 03| ne [ n the oI [ gonucl eot| de 'sequence, e.g.,

T o N LT T

analogue.
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king Z7 and G TT hl, e oligonucleotide anal ogue
optionally has nore than 30% 35% or 40% guani ne
WSGR DoWO e®i7dues1ii n the sequence of the oligonucl eotiPEr/us2006/037313

[ anau@ Ut f OBF T W particul ar enbodi nents, the
wherein Z is5tqzgy EIF’, 6 gene s Lgytbeisal Seeecoralatly fnne Z1ed Gr Bap

ohgonucleotmé Bisalogtid pGonaily Has mddpGan 8%, £5%, G010 usnik residEheequence of the

D-3\ 5 GprG—3 5' - GDpb- 3, 5 - DpDpG 3",
oligonucleotide anzto BG-S 5' - GpDp 3'. 5'-DpGpA- 3 5" -DpGprG—3

[0011] In @rhc\%@]@ﬁgxegts m@llgc@ww@n@pgue gsdc@g@ﬁ@p@e Goup consisting of 5’ —DpG—
3°, 5°-GpD-5, 5 RGP GAspdipD-3BeGEad G-, 5 Spopss albas-3p 5'-§p(ﬂ3G-3’ 5"-GpDpD-
5 0 D , e Q >
2, 5-Doo B0 SERRUARKED . Aoty L BRIALRIOR. BB S hppppon. s,
wherein D i decitabipd; p #5,2 phespliolkem sl - droxgenosinet ind Go$ 1’ glemmuiglmeiné. de
[0012] In a’%ﬂtﬁér Q%b@ of tfe 1We9t§6h,diﬁ domid &Igyrﬂﬁﬁmﬁlkﬁﬁﬁeon& aggloiﬁp [srot 00 Bsth
comprises, 2 Te I rllelélc% cleoti angll%;*\gﬁ Eifl rg {5 enera or mul a:
P OZmﬁ &GP Br? "@Eﬁe Bing thy eprabfowyly: oyt osine; Gis
guani ne; and L is aZhém,oal-Gilkfker coval ently |1 nking
wherein Z is%5- a@zﬂ@tc@ne [ngétélxmeqnd' ng]?tlhleﬁﬁcal Mﬁér &lvdl&ﬁﬂlﬂﬁtlng %tahéj@

ue conprijses |ess copi es _of
(0013 OP?%Q‘%E%W@PW?“&%&%%E 6‘@]%‘86213&3 f@n 16,5, bed gopisof thf diplpptide
analogue —Z{i-(pay dr-emLar—.enbodi ments, the ol i gonucl eoti de

[0014] m%gﬁlg%g#lﬁ% gftheso% on%le%ﬁ&rgg&;g §%_Ln§ﬁ§e?%se£\ﬁm%§1§c\fgﬁn%group
consisting 0%5 D@ég[é- %pD 3%56°- lm%gé_ éi @D- m-3° %GS WpDpG-3°, 5°-
DpGpG-3', DEGDED3", 5-BpGE- DrEBDRGDS-3 B Bpép@D 3 5 -GRD@RDASE BGpDpDpG-3',

-DpGprépA—%%e%@ %\\dgq%abmv%& %)k%p%olinker d% ??%E?yﬁ%enosme and G is 27~

deoxyg“anoﬁﬁosphol inker; Ais 2'-deoxyadenosine, and Gis T -

[0015] Tn yéemﬁy@ WPED 5 tﬁbanveﬁtQ,Q LB }solbid M@i}m}@tﬂﬂh@&ﬁd&ﬁ&%&lo &b hatvlﬁg at least 6

bases in lengct_lh i3 Frov1de% 1\411611% c?]m ns%s orle értoreé a-c osme rre]:s1 s?qgence o

oligonucleotjsie Wioﬂ@cﬁnd hod ptddastd é%pqqp@;etshomnlegyomhmmw@oéezan@ yehsbln e 5°-

untranslatedﬁr@&haﬂaﬁg%né Buck ﬂ%e%ﬁﬂ%%ﬂ&%e%@net he ol i gonUC| eoti de
st 75% segf% e honol ogy with a

n as. a
[0016] Inaéle Lr%ﬂ’i‘emo?‘ dhgﬁlé‘ﬁ%omﬁ?nég%‘l’e%sl AFCRFR %untransl at ed
region of a gene, swWdhGasot-h€-Igf-onoter of the gene.
wherein Z 1s[50a9§-éiosing (¢211 Lﬁﬁﬂ?é) gddrfﬁpet cheﬁn'@ﬁ ln(ﬂJef &eréﬂ é ﬁﬁ&nﬁ gﬁ%m?@ afhg gue

enera -7-1- wherein Z
digomicteof a“%‘%ﬁ‘gﬁé’l"&%}’@&’g’f‘ﬁ@"m &% il P e £ i et e
oligonucleotide pkapuecoval ently |inking Z and G The oligonucl eotide
[0017] In ﬁﬁé\l&lggﬁ@od‘f}%{s Qﬂkadllhc}ﬁua&ﬁderm{l@gué &%ns%pa/ %grﬁe%t/geleagd Iﬁ)gi@le group

yani ne resi dues I'n sequence o

consisting oy BG-GB § 6 RARAPSY AP CPRPGar  IGHPRE", 5-DRDpG5, 5
DpGpG-3°, EripdgD38 15t-BpGpiAhee, 50 DpGiiipted* 650 D G piree) SOQ@BPWI - SPBpIBHG-3”,

5’—DpGpr§q?fg§m%ﬂe§e%Fb E%gca%aé 31? T gagpgglg%%&gn%o%;éq %B?ﬁd Gis 2’-

deoxyguanosjne, GprG 3, 5 -GDpD3\ 5 -DpDpG 3", 5 - DpGG 3
[0018] In }51: anbihdDpdpecs of, th&nwﬂ&@lﬁoiﬁgonucﬁoﬁd@&@b@&@ mdvidkd th%@ﬁi’l@ﬂé’s'teric site
on DNA me%ylﬁggtq%s% Bér:gby nirinbn%é BRII-A)p meﬂwlﬁansgerﬁsgs)p GpDp GpA 3 wher ei n

nker; Ais
[0019] Inope etd@éwﬁdéfm#@m@eoumﬂ@up haSTSEQueeiefmfyguano& ne. [0018]

[0020] 5-CTGGRtcATOtbEercAsRatEARTTEMEs: I(m@mm@ﬁs an

o021 5 §4}¢%§W@%ﬁ%§@ﬁ%§ﬁg§£¢‘§“ﬁ’ R Fﬁti% Lo LE?’ibi‘ "

[0022] 5’—C@WAG@J@NO@@TWT%TMﬁGﬁ@@@TMTCPO@A9] I n one
[0023] CCENBOL- gqgﬁ gl i gonucl eoti de anal ogue has a

002
[0024§ 5’ ’g%bﬁ%éé%&%éﬁér%ﬁféé&éc@??@%b@ S (SEQ I D NO 25);
[0025] 5-T mwccmmmmmmrm& retiSEQnISEQ ID NOs:

25-29 is subhﬁte%@lm 5Ia9,10
S GGATCCTTGCOOCGOCOCT TGAATTCCCAA [ 0023]
CCCTCCAC—3 (SEQ I D NGO 27); [0024]
5' - ATOCTTGOCCOGCCCCTTGAAT S S (SEQ I D NG 28); or [0025]
5' - TTGCCCCACCCCTT (SEQ I D NGO 29), wherein at |east one
of the cyt03| ne reS| dues in SEQID NGs: 25- 29 |s

e . = o e Y .Y V%1 - o

| at ed or synthetic . gg}r%]ucl eot |fq1e
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a .n3al ogue may b e [0027]
5' - CTGGATCCTTGCCCDGCCCCTTGAATTCCC- S (SEQ I D NG 30) ,
WSCR wob@reinn7ofle of the 14 cytosine residues in SET1/DS2006/037313

o NI 261 Sl g %ﬂ biposition 15 is substituted with
0026 51 &2 Ia&?8 °W§ PG EFHEITYYRt anot her aspect o f the

[0027] 5Q¥ EAATORI TEILCOIGCGOATIRITITICHE-3a(3aRaD Me:30%, vhereiv otk the 14 cytosine
residues il ﬂ% o 90: M4 at Ln@;ﬁ:gtlide gosﬂﬂﬁ l15%@ E\fbgﬁltédm 5 3&3(:}0@113 | east one

) a-cytosine as a base residue an ts a hairpin
00281 R BRARTBHTT 0 Do Tsospiofdeuniesme £ e dnpos e gayleoide
long, has it ftead eSS cysBintlisiabise resideimdslomed i@ifrpin Sakdnfi@ion € hmblent temperature,

such as b a n a ali R v Si 9
uchas 20HEE G &f;eg{memga cifao QoMalie G2 p{ B ol h L) HERE Do, 1254
glycero, 1&%!@8 lthetbtz!gal 01 Npiget@rid et At MeGlne

[0029] Imbnegmmmheaomb dlgoﬁﬁa&tmguﬁloglaslastttb&oﬂo%dg@weﬁgseaﬁwsa{lcmre:

secondary structure: mg;gpn\ s any nucleotide; N'
is a nucl ebtiNte—eerpt-RAeAt arynNfo N ; Z is

5-aza- cytogLQ@Wa_g}a_h residue; Gis guanine a s a
base residue; 1, , or m anoﬂnteger nucl eoti de
Nn, Nm N n, and N m are positioned in the stemregion
of the hairpin; and Ni is positioned in the |oop
regi on of @ﬂﬁlhalr in,, Pr fe ly, 1, n, or mis an

i nteger grg at er than Q , 4" or 5. Optionally, 1 i
s 2, 3, N—Z5r— i optionally, if Nn, Nm

of N has one or nore cyt05|ne r’esi dues, the cytosine
wherein Nrigagy gledeotidesN'Sigipapelieqtide eschpigingitarbto 54505;:42@551‘:03@6 as[a®@B BidienG is

guanine aa HASH r&sidﬁérl h,al or %ﬁbﬁﬁh&@ﬁ tuclebit NQ' Nrg,(N’M Qﬁcﬁ@tn a@%oﬁﬁ]ﬁ!&ﬁg HE stem
n
region of &1 gagg in and N i poszﬂﬂ%eﬁ It ﬁequlregéon a&? }?agm] n gl%feﬁb Iy, 1gn, or m is an integer

greater thg@ejq dsir f.eOpiong®y,-l 203k y&fd exrto gilsp eptiorally, i8N, Nylmrdﬁ; & 0B or more cytosine

residues, tgecyg)@igé(%glm msgdsﬁ}:@ced V@lﬁl‘% a(;'a %Itosﬂyd eotidie position 2 1
tjon I substitute

(00301 153 et %WGWP‘HFGH‘%E‘E’ alﬁ@@%ﬁ@ P Ry Dots thfplpeing hairpin
wmhmm@mbodlnents the ol igonucl eoti de anal ogue can b e
single-stranded or doubl e-s nded. Wen the ,
oIigonucleBtLdBG@NB$@Qma3f§LE§the stranded, the first
strand i s3therorTeooned |de-ﬁnalogue and t he
second strand may b e an ol mﬁucleotlde wi th sequence
wherein Dclg)?:;[g %al%lﬁg I}xtrlgédgn tmge ! Iaaéeoxya(fien?sgge'lf V\;I%uﬁgltg(r)r geo )g]% ho#.l : atng 8 at
nucleoﬂdlfzmsm@x%lmpéona{hh@bSMuteé tmﬂsf maﬂwad—zmxmytehn@ - TTDGDGAA- 3
[0031] 1h DEQr LBNGmbstiZhenWBY dibdhudRokidshntl 6l E.80E ﬁ?gle-s%‘rﬁ&ﬁﬁ‘ﬁo&ﬁ Siranded.

e S BB BTl et LR B o i

second streyidimsy herel o grniidhetidyovith pdqs@es compleromtaryp Satey the Sistsgand without the
cytosine résR8d WS %pla@eﬁ itB5-24289Sine0 ?@r eQanIplet hensul-g] !mggber £ ?‘Tﬂ@ﬁéﬂ 3’ (SEQ

uhs t osi ne.
D NO: 3 ?‘Tf%ﬁﬁgllﬁ ij!wabmee W£ﬁ‘??%thf fefng% 5 wRpe A LT ?8@41% AFEQ NO: 33),
[0032] Cﬁ’ﬁonzusL wign3he sccamthtriddef digamriebtigd coaptseCaRPr heE€StoinSeGI®) ind at least
one of thertt)sn;é resﬁﬁés 1sg1bs§rutec¥ \blﬁlt5 rgaﬂy? Pﬁ&sm}é"' th the segment of

first strand, wherein Z is
[0033] Pésoé’E%P(??}’tYo%}feﬁ @e ﬁ@ ﬁﬂ@d&wm’i@m of S'tZL-§-Xadrbe sgponl ptrsRdgomprises a
segment o€ FWBRLENE1 that nbtttles With e @HEEn{af 50L-LG-RhErirst sadid, v@eieﬁx Z is 5-aza-

cytosine; %is:;gﬁ']nﬂ% | Uiy g&ﬁ]cﬁ %hkei cQ)gﬁé"nll}/ ﬁ‘n]lc?\'xgg 2 @ Qp l l c; gn' % Iﬁl%thyl-cytosine.

as a
[0034] @%@B?P&alb’t \fﬁgﬁ te éréwamdshw seerBiphE ri-L >’ Fnd g seaon@st@nd ¢obvatises a
segment ofmte Nes-5 Whdt &a&ﬁé@wﬁﬁﬁé@ﬁﬁenﬂdf 55G1.G-4:indneirt Brahd) ndrbih 81s 5- aza—

oo Sy OSSN e &y RN SE p 0o PR R ey,
[0035] Thpiptesent inveptign ®0|Pr031d§s-mvmomr-smy1tessngﬁée oliz003edtideldmelogues and for
modulatinPh@BRALd in@t‘l(ﬁzﬂ:foh Oﬂs@ﬂrme@&gyﬂoﬁiﬁ&m%{témgﬁngf W-cks for synthesizing the
synt hesi zi ng the oligonucl eoti de anal ogues and ?B
nmodul ating nucleic acid nethylat|on Al so provided are
phosphoram dite buil di ng bl*ocks for synt hesi zi ng t heP
fT/ AB./ 37 31.3 . . oligonucleotide anal ogues,
fornulatlng and adn1n|ster|ng these conpounds or

o " o s N a g, - - o
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[0049] Figure 9 depicts GDpG trinucleotide and
GpDpDpG tetranucl eotide. [0050] Figure 10 depicts
WSGRW(prz«mmtoeﬂﬁodem tab| ne 3'-linked onto poly (ethpePOs2006/037313

Ohgonuélg ]%CM al:gglé 5‘%‘ tlmg ug-‘%lﬁe 1%1'8% ¥ C%%%/ uxa%grs CF%@%%?%%F%&}OC@ndenS such
ascancermdlsthg@ymonbm s schenes of 3'- and 5'-C-ca rped DpG

di nucl eoti de. [0053] Figure 13 depicts GD and DpG

di nucl eoti des w th nucl ease resi stant phosphot hi oate

l'i nkage. [0054] FCQRPORAIIN BY REFERERGELD and DpGoGpD
[0036] BRkpublcatioks edipptehe spplitatibns magloe@sethis g@tifdatititare herein incorporated by reference
to the salﬁg&%ﬂgﬁff&k%&l@d&awgﬂtﬁgﬁnrog ]%%gtisale)%{: %t%h“\;vgs \Aﬁ’éﬁgnuc elgdweldually indicated
to be incqripogted &F?fereﬁ??osphot hi oate |inkage. [0056] Figure 16
depi cts GoD and DpG di nucl eotides with cytidine
deam nase r esiBRIBMDESCRIFTION QF THEDRAVINGS] Fi gure 17

{0037] ﬁ@fﬁb&f i%att@é@f ap QWQQSI:I agel Mﬂﬁﬂﬁm g—ﬁ&ﬂ Wgtlpthg %@% nqud’]c‘lealms A better

am nase resj st ant -am no OU S

undersfanﬂ@% pidhedPrmr s AR LA T ES a%ﬁlf*epnfsmﬁ waegléon b bspeine] '@meferelrs to the following
detailed ddefiptivh tatGDREAD Duabithe bRtdatRhls, ﬁlﬁ\t/m@ﬁhb(ﬂnﬁ@ﬁlés@ﬁﬁe Wdntlon are utilized, and

h L di-ne. se resistant 4-am no groups. [0059]
eacco@%nggﬁ%gﬁﬁghgf?s GoDpGpD and DpGpGpD tetranucl eoti des
Wi th cytidi ne deam nase resistant 4-am no groups and

[0038] Fip\Gé PASEs m&&m&ﬁm@hog ghp&ﬂ%s@amlzl’) Eﬁa’csgﬁoﬂ{y%}@)?% m@ (EJ”)

GoD 3
[6039] }Ig_r%gng geplcts € aUOIes o&%ﬁ%mépwo%mﬁ%uggﬁg la%:gs Wi t h
[0040] Kigrrg 2 ‘h’@“@l é@ﬁmbPPaBl@SHhe@mlétt%h#ﬂdlﬁg-M b wheroRpsphefod el

[0041] Iﬁg@dﬂ'ﬁﬁdeglctl 3dgfi SQb%aWn@C(%@'e@pQ@Qas@ §"q1ngé'&@' Gl GeRnabRP

d t t
ooz SR BB R o B o AR N ot o

[0043] Flglmk‘h@}ewts pR@8129 of Bi- -Qapgedecidepidetstilop GDpG and GpDpDpG

[0044] FIEIIIJ ﬁﬂ%ht@s(ﬁts{agcﬁgd 1L By &%&ﬂugéoﬂgez geréns ngts er eélp SD:J gnf':lnd
U re | S

063
[0043] %%‘f?pngt%%"‘? PR bt LD St 5 R IpeieT, WAGBY. 15 & counter fon.
[0046] Fipse Gt &pitts dmadel syohgis oy apitldinucbitia £a) 4né PpSHGHM tetranucleotide (3b).

[0047] ﬂQQﬁ&p&@bg@ﬁcﬁﬂt&g d[30064] Fi gure 24A depicts -DpG

isSlets wth natura osphodi est er backbone or
10048]  Figuq & Shees spyatoeip s O{J@@ag}“lmfﬁw’éi tstmgckeiicet s a - DpG
[0049]  Figireedt depietp GpIkeS thmlebtmaendc{pﬁeﬁ;ﬁ}teﬁngdwo@de% schematical l'y
[0050] g&dﬁéé@td&@&s%m&wﬁ%.Lcmb@n%%e&kﬁ:%o%%ﬁgé& Sl e hyl ation

ows contr ol cells
[0051] - Figigaklebpmhistnhedt RromirtP e end Sg@samppd %dlﬁwbst@m i nvention
[0052] HEfGe H)éh)d’w@Sﬁ)lttﬁgs sdelhes d£Q0 65’ &cgppé@@ﬁd&dcﬁ&tﬂe exaﬂpl es of

[0053] % glvreﬁt %&s %hﬂ a%g Buél lécﬁeogcges Onnug lél%%% J) B%Ase}lc%]g?ate)élf%age
(0054] %Jé@r ¥ d@l@%@iﬁﬂﬁé’@a e@ﬂpﬁbmte@qﬂucd@edes alth micleanabiggteospheigoate
linkage. PX = p for natur aI phosphate |inkage, px = ps for

hos 0 | e X = bp for boranaophospate
ooss) BRI SRR e BRBERR el TPt bt g one
linkage. 27 |IStS t he sequence of P15 pronoter region and

[0056] ﬁmld@ﬁct%pﬁﬁg Eﬁ@ tiﬁucﬁelaﬁtfeg\glfch cym%ganglﬁséq‘gslls%gt 4% %8[915

0057 r7| ch 4;3 onucl eot 1 de. anal dgues can
10057) depsgs riEand Dp ém%céeaiﬁéwléh H}sfeanmaaerfeseseﬁf Bérgmﬁmps and
nuclease @sigdhnephasppdtidstadfnkggegnent s t hereof , based on which DpG

[0058] ﬁglﬁje I%Q)igﬁ @ﬁ)p@{)]b %%@p@rﬁs !etga%uc%a@(leggﬂle%ﬁ&gerhePmemageargs?s'tant 4-amino
groups.
[0059] Figure 19 depicts GpDpGpD and DpGpGpD tetranucleotides with cytidine deaminase resistant 4-amino

groups and nuclease resistant phosphothioate linkage.
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[0070] Figure 29 lists the sequence of BRCAI pronoter
regi on and exanpl es of segments thereof, based on
WSGRWMOGJM Gohnd @D rich oli gonucl eot i de anal ogBl@B/Usmn6/037313

[0066] %WH%HP iﬁg’!{% )Pl al;‘r:;[]g % and {) %f;g}oggljap (E?Lﬁﬁ tglessthh cgtldgj gﬁ@gmse

resistant & pyaiae gremws-of DpG (2b) tr| et hyl ammoni um salt. [0073]
[0061] ﬁg@&il@ieﬁg&s Cp- @Gm@SCa QIQIQja 1901‘,&134‘1’)1&1 cytidine deaminase

‘ahf.o PRt

resistant M%;go& Sal tt F}g}]{) Figure 33 is a nmss

Pt ¥ FEYS &S Pyosp fyEsfoni um salt. [ 0075]
[0062] Egtngeieﬁzts Peir@pfasiSpipBpe reummddotidp GDpEifEi)minase resistant 4-amino
groups. Lriethylamoniumsalt. [0076] Figure 35 is a mass

ectrumo hosphor ot hi oate | i nked DpG (2f)

[0063]  Fif "e-’t3rﬂ91?1%{h?ﬁ5$PPaﬁwa%da‘1"ﬁDp PO 5t7arpclqefidss ith y dipedeamipggegsistant 4-amino
groups arg pexdshseuevisefit phipfBothidl lisegh um sal t. [0078] Figure 37 is
[0064] ﬂﬁ\ﬁ@iﬁ% gtﬂgméglfs w%h% gﬁ l%gchasle{ ﬂ)a@lgb?;{e C?r HH? p Qg%mkgones

spectr
[0065) %ﬁﬁ%ﬁ#é‘aﬁl %ﬁ"@PPelSIBRWH’“éF ngbeveock (Id; R =
[0066] ]pﬁl&d’m)éyiﬁm&tcydly)lﬂus%fébdﬂ%eﬁ)ﬁm&?-ﬂr @*A%th-gﬂgod MMMN control
cells; and ggrgﬁbglzﬂlggga\sﬁ%ﬁ& %uggohgipgl glﬁ srergt\r%/le 3 gndle ?‘255{(‘:% tnlede
[0067]  Bjgureylfliste GHeeyplpyré mV¢nﬁqulieone¢1¢og@ﬂm@¢@@tqu§éic@eqmmgehe promoter region

of P15, BRAgl or Pi16) whire Dfegy H@d&itab@re%i&m%bméjﬁﬂxgﬁyinh%[ 06 f()ﬁiaﬁﬂl phosphate
linkage, OW.4 2;08 ﬁ ﬂtuoal?el z) org ra%) Sp > t L ate
p% | Peved Prat ncorﬁdlpét 8 i Pnl%? 3 %r’%" ’e‘g }B’}P %SPIE?P

linkage. 5_3za-cytosine into an ol igonucl eoti de woul d have a
[0068] % ﬁyﬂ@meﬁeﬁ%ln@to'f P13 pﬁfnfo%?lte?@@anﬁ @;mnﬁl@secﬂc@cﬁheﬁ?sf th&rdbk, B3LDG: which

i.ne ecific site of nethylation
DG and\éﬁf’lg Ch°1§°n§ﬁe hiieraéé‘é%“gg ¥ mafactivati on of DNA
[0069] . FimerdRp|lists thm schresn@ € PloRraaforer @ipibryand e@inpladyif Begmbiss theteof, based on which

DpG andGBQQEME&EQQUHJEB%@&%@&&@J‘UC| eotide 5'- adJ acent to a
€ resi DpGislet in order to nore

o701 ggiciofinie feyuefl%?roé,%%%heomrﬁgw BYLEI5pIo FacigaHereos, besed on which
DpG and @glnm’rmhg«ﬁﬂaeoﬁds apal€guks cdicbeimalilv e Unt Bi onO’ s a USim/ed3t
[0071] ﬁguZé)so\{s a, i SQelth §f@3pD°(9 )%%%BMB@]@ ? .ties associ

wi th conventiona onet ing agents such a

[0072] %guafe% Y P HReCH P O HRReAR) Ml}ylﬂmﬁ’ém‘ﬂwﬁpar edt o the free
[0073] Highed 32 Assd ks sh@krtil of MTPGHD BbErikEaenimangd ext ensi vely

l.e enone, thne i nventive
10074] ﬁé%%g%ﬁn sesgec?IErE %@Gﬁyﬁmeﬁ%r@mgn‘anaﬂe i ncor por at ed
[0075]  Figgremys %W%ﬂpwen SiFBPPe® (Gestievtpmonifmisdie DNA dur i ng
[0076] Highpd 35 Gt thadd bpeckRinR bAghashfothibadinkdA VRG2Y BeGARMAGS 4ACT @

r mers and are orated specifically into the
(0077] 5} é6 Ofﬂq%c(???tgo‘ip%ﬁ@t ers o f therapeutically

[0078] %@“%W&Sgﬁn@'sﬁp@mnh v HEHBrG @) trigfetresnonignisdit a s t he t unor
[0079] ISEHRIBR@SSEHEs PRBES of dEH@bihd PREPRIoME:i GORREHIES ALK O ;{h@ﬁo@!}acetyl)
tenporarily hem nethyl ated stands wth the paren
strand and function as the active trap o f DNA
met hyl t r ans fRETABED RESGRIPTIOE DR FHENNVENTION ed. The
inventive conmpounds may al so directly occupy and trap
t.hyl transferases w thout being incorporated into
10030] Bfeij%t FRdion Ripides olfgepucleefife fratogie Bhich incormomiegn plegpe of gytosine, 5-
aza-cytosind) én tigpGernuddvtideskquads, eigh intthveforpi of fata@r-ddoR Gk NG (ﬂsoﬁm&mhh@ﬁecﬂabme)
or 5-aza-C Wr @%@r Itgsec@ﬁﬁred M ﬁlgor%cpeﬁloﬂ E%gep m‘é?e rgsc?tln%)slo%l p aﬁa-c%osbne P o) Oa_n

I ncorporate e activ
dligonuclegfeir i he‘tea&NAu hygomsthylation effegt eaqpepengetwéw@smem dsitabine at a specific

site of methIGIAProONtE SR ahrevirlfSiddctibatiyn STOUMWA radityBgnsEMAe. @Jf@éﬂlyafeh@ﬂne is
mcorpora%@ﬁtolﬂpe Fg)%uc\{e%h&%npqﬁ) cengf% acégagllélg 5:?10 u I‘ {ég‘n %I?R(_Iéls gtrélz' grg J tcolégqsr’gl
SPGCIﬁCmW?f&Chtée Eneigless of the h@m’rmand hemat ol ogi cal di sorders.
Aberrant transcriptional silencing o f a nunber o f
genes, such a s tunor suppressor genes, i s directly
related t o pathogenesis of; cancer and ot her
di seases. Due t o nethylation o f cancer-rel ated
genes, expression o f these genes i s suppressed o r
conpletely S|Ienced N@anmhlle expreSS|on 0 f t hese

o,
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trap DNA nethyltransferases directly and w thout being
i ncorporated into the genonme or incorporated into the
WSGR vy jogtn7i %8 ands o f these genes transcripti orCDUS20061637313

[008]{ ’Lﬁé?ﬁ%;o%s gl%ec? tcl; g?e?%%gn;%o en?lg toxmme a?h 1I?tg ctg‘rlé Q qlﬂlah%rpomethy]atmg

agents sugy g W@%’QF end 5@?3"@’3@1{369 ICOE‘quf‘Fd t‘pﬂlﬁ)ff qefneqi@mdqurms,[v@@@@ﬂe rafifi@nly and
extenswe@@rﬁ@@&ﬁ‘t@cﬁmt@ e WhilB o618 ﬁl@ tnvénﬂv&ﬁﬁbﬁﬁdsgm R & Bridler€and are incorporated

[.TesS Nnos ecause sone
minty o R eGP A Ao RO bsii e BAR PPy gt s e
and are inp@paatdsl shecifipdlly ansthaErétrighdsipndsrvf the propotesoitierapasichlle mﬁl&g@sfﬁcally
lmportant%elgzg @ﬁzh aﬁﬂ@tbllml)rréﬂ) &?sﬂfjé%e@ hT@%eﬁ@@&%pﬁﬁWﬁd I‘o tegl
t

o exploit this
remimetg i %YV’]“‘g‘Berﬂ&@PtéldF?“‘d éndafwgm@a bescg atep %vehxlﬁra@ﬁerases without
being inconpdrdied ke ipreative t@mposEeuiende dEtatly d&c@y aigitvas DA nlthyltdiieRiss without
being mc&&gm 1ﬁt9 thk Ee%orﬂé’ tS;/nc%Hﬁg Mﬁ&ﬁ?ﬂﬁécaﬁlgﬁ ltoucgeeCp%oﬁuh %%1%&8'119 e promoter

or non-coval ent
tegions ojpupe] GHUIEEENBE AT BYTEE CPERIPISP HB epqrw@edother actifg@ap is optimally
placed an® biegl) Biuliilite ot the(hBeaBNh gt EmAE uRBYprodhisal sui t abl e
[0082] %@% %ﬁltatltm% ﬁbﬁ[\ﬂg%?lﬁ/\l/an@ Ehg' 1!1%/16%1%1“6%0%$0%st tgagxr %gge? asrhherapeutlcs gmagosgcs as well
as research FgFRe eﬁmyalbnnsfée eag of;fﬁrepra@p@ermatpbema*lsme ﬁbeeetmanscnphonal

silencing bﬂ’h\tﬁiﬁﬁdr ook, S@:hﬁi ﬁhﬁbﬂ@ﬁ)re%f @Qﬁ@ Sis J&EtlySMfl@dh@ﬁdﬂ%géﬂgslstoh@aﬁc%r and
ul a

other d1sease% 9R0 yocnlie?ho{ lj%onI of faarrlg‘ar-g) g#ﬁ geﬁ%%, f”ip@ﬁﬁ“’g ro ?5?1 %egﬁﬁgﬁu%sgafi {)recompletely
silenced. H\%amhﬂﬂgxmseem@ theseckensh isgrapieed o exictiesof gmmtbaiTest, idigferentiation, and/or
apoptotic Gﬁﬁieitﬁ@hﬁx%foﬁﬁe‘d@@lﬁ BlactidRPMESYehed R trahdkormd AR daBd Yo uncontrolled

tab hos di ester |1 nka Guanosi ne) islets
st R DTGRP BT (08T R0 BB I ik gm0 sctvel

. trap DNAreethiytivessfefaggs dipeetpand iwithput et inadrpdrateignterthel gaokng etiigibigsrateifjnto the CpG-

rich 1s1an&s|3?ﬁ%e g&@%&ﬁﬁmﬁa of tﬁ@éEH&%ﬁntﬂe %&Vﬁecﬁlﬂ)\tﬁ mgilgﬂ bicrr?eth?ﬁ of the

st. in need er eqf he i nventive COlTpOU
Pmmmersog”f e‘ﬁ’)f?f‘l‘lﬂ%gsﬁ“%p“"s?‘?}‘rqf}fﬁn&e{f FRmobferitar naceut i cal
[0083] The npawitds Ghis, preganeipeshéinic@riso bé usvielsiatssarciradd &dtgfn&sncs&ﬁﬁhuse some

embodlméﬁ%f fle rnvéng\% cglgﬁ%ﬂcﬂ @Qﬁlygndlize ges i Ialtlsllagala ?el%fog br p%n%%% Le?&nce of a gene,

di seases or conditions are
enabling spndweghiap(sifize doet o Grilbraristirisd trpleinbis brle Sebridizpipp efiby digonucleotide
analogueq o B8 ﬁl}lenhdih witnepidmoteh @ qithdegaius @kt&ﬁbﬁ lbj?i ﬁ-iea&lﬂl&io@@ i;i@heQrtf Slchfeans may

include C(%Eug%%ﬂ] Br noﬁ] yo%ﬂgdﬂ? ﬁmﬁl@% of 9 0 e 9 r Ufeﬂs (a%e analoguz, rsdlolabellmg of the

za- cyt osi ne
ohgonucl?q%%nﬁ@ﬁumréay qther gitefe ereivf@e nuge@p elets mje sydfeiestionpapOBr Podglating
activity ofAhd pr&?:ndter f)ﬂﬂe géﬁb in a fa@pR nlap ﬂ&e 5&;&3& f I t IBhe./ inv

(0084} ﬁle 8resen11 111ve,1ilt101C1i leo aprr]0v|1d§:s m%) S gg synt nesm%& Ehe JﬁoglgLeoth analog%eé %nd for

al O ue
modulaﬂngﬁ i wivgfodingthydatipyy éwaaeeﬂar Bwpbwar@étmml@eéﬂodﬁencbcrllgmd@ndes

contauunéde&i’aﬁm@(ﬁﬁta@ﬁi @Sox&@ﬁéhﬁ’é»‘@ﬁ Db@—ngm@e§ﬁﬂﬁbeﬂﬁgﬁh&fest5rhﬁkage -Guanosine) islets

TR G R

compounds Bz <Lon@smonﬁras thGapentits fo afog ingiest! tBrdof The araeychosiuns, meBolsf

synthesis, g&ﬁiﬂllatﬁb% of ﬁ%al‘euﬁc%l c%mﬁcgﬁfﬁscﬁé azlatlldﬂlﬁﬁessgﬁ Yl kﬁp EAXmsé dr ﬁlh kcgl%ounds or
The ol i gonucl eot’i de_anal ogue optionally

Cmposm%?‘@ ‘If’é}?ﬁ%dl?fﬁ‘i% or ggitionsare flawtibed iy feRibbela¥s i dues in the
sequence o f the oligonucl eotide anal ogue. [0088] In

1. ﬁdcféyﬁd@f f@%{%&ﬂ%@g@enﬁmm%l gonucl eoti de anal ogue

|s sel ecte m t group consisting of 5 '-DpG 3

5'-GpD 3, 5 -Dp&D 3", 5 -G&D 3, 5 -GDpG 3",
[0085] 1b gm@l%@l@onucléiudeaﬂ% &J the p&smﬁﬂ@tﬁn@?xs 053 or%%@lduc%of 5-aza-cytosine

(heremaﬁgr ab%%pm&&}%g mc§1§pr%€>%% &ggﬂuclschdg%a% GpA- 3 ;
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wherein Di s decitabine; p is a phospholinker; Ai s
2' - deoxyadenosine, and Gi s 2'-deoxyguanosi ne. [0089]
WSGRw @ mmmohe@‘ aspect of the invention, an isol atedI/ws2006037313

[008”6 Lis oget aﬁg']%ec‘a%’lc”o u«%)l?lv%ghéﬂ }ggl“lseﬂ?tted or S atﬂe%c ]g) %gnua.eotldg ima%gueglavn\ll\gqb orhless bases in

length is gn‘aqleggﬂ@chhmrﬁ@ o{iemg mg)@ ﬁ@paaqy’:oﬁlmrnq;ﬂuaf_ in thysegue@:e of the oligonucleotide
analogue- G L-Z-, wherein Z is 5-aza-cytosine, Gis guanine;

S a chem ker coval e linking Z and G
o087 % ﬁéﬁﬁﬁeﬁ&m BRAPTio HUT PSS HIEFBT e anal Sgue
conprises | ess than +8L-@; @, —@E-Z4-.copi es of the
wherein ﬁis @H&L%Eﬂled@ 1@%3%§L is alhdniid@ 11nkcr cWalently@'nﬂ:ngZ andG. The

In part mhodi me the ol i gonucl eoti de

aigonelidt G ey b t?éé%ﬁ?%s‘él“%?‘é‘am? FHHFLR & gt of the
oligonuclewidsangibguag of 5'-DpG 3\ 5 -GD 3\ 5' - DpGoD- 3,

{0088] I@xparmﬁpgfﬂj%dlmeris th %c%gnde gnalogéqpslgfegfed ﬁoﬁgﬁ%%p@n of 5°-DpG-
3, 5% Gp§L3 ép% 3’5 Gpg'pD- gv’ 5 @pD @13@ -3, 5°-DpGpG-3°, 5. -GpDpD-
-DpEpA@pmﬁaWﬁG@ 5 W@Gﬁm’ B- G@pdﬁmsta’mmbp@m s -BpGprGpA—3’

adenosin -
wherein ﬁﬁ%@oﬁﬁ%&: Osg {J]hosph 151%3 1s?ec? )y t Qenos e anr? G 153n geo yguz%nos[uﬁ

ygua anot’her aspec
[0089] inﬁwlm Fsenst of mvgrxﬁplaweplﬁqd osngn@ﬁ@ph&?n@iep pRpdoiges prefaded which
comprise§ D@} @(gblg)pﬁavﬁa ﬂ%u@éohdle@ﬁaﬁ&gu@habﬁ§ﬂi§ gdn&al'f&iglglﬁ his Cosi
rovi ded, i ch conprises one re 5-aza-cytosine
Pesi dues in the segﬁegz‘eéofor éjiélogonucl eot i )ée
wherein Zyiq flazscpyitosieen € isrpaaningt anfl b ssitchen8oq lindepyentsatlyliokind gy Gri t h a
[0090] SKGHEY, tthe%l1£on§cl&ﬁ&eanal@|h@éo%§£i Yss iR 108,76, 4RI S B Efhcleotide

ene, such as the pronnter o f the gene.
analogue[_@%gg']_ I°’h— éﬁ‘ gﬁ’oodl nment, the oligonucl eotide anal ogue

- 10091]  Inapsrticulag emteiadentt, G igogucles e knalBgye compris€-alsegzhent selkvesd @b the group

consmtmé ot€5 ﬁpG'lg’aS W'Sng '3: $. (Q;@ﬁbn@% G%ﬂ)@ i"- 5" GED]_Iﬁ_D%’ 5'-DpDpG-3°, 5°-

em cal _|jnker’ coval ent Ié I_nkin )
DPGPG'%H gﬁﬂﬁ?e%tqu’@‘*énél BR§PerG t’IS Dias’ %?P@Pﬁaﬁ ~GipPrG-3°,
5’-DpGpBHGHA-Dy whiBSoIDis dditabiae;rpasd hogbolinker; tAhie 2 sieepy&lateing) bnd dhie 2°-
deoxygu@bd@Onucl eoti de anal ogue. [0094] In particul ar

enbodi nents, the oligonucl eotide anal ogue conprises a

[0092] @é@tﬁ%‘}ﬁ“ WpAckRt Eh v eTtigh R FRetesop ibetis nigosycientie gralogue having at least 6
bases in 1EngthlDpdcevdded, which Eqadprisks pneDr mbdp Qaﬁ-cstosmeftesuﬁ}% s3quence of the

ohgonucl%qhde%n%% %nd’ ha%t Ie% gp e%uehce gpm%% zégegment of a%@ne prefgrably the 5°-

untranslatgd rem@rg@eguch as the ggm@mg gene.5' - QDpDpG- 3'

[0093] n'an BYHORIIRAIAY BigonuMbbBHEInflodd haS a d@6dal fARIuRAE; |O is a
phosphol i nker; Ais 2 -deox ad(JeE%m ne, and Gis T -
deoxyguanosi ne. [0095 e’ gene i s preferably a

wherein £y Avyeehdvieping) Erireguananechofdb fise cpqnmaélnrétﬂ covafgnttylivking fead&. Tand

oligonucl8RRt anplo@fe @ﬁtﬁb&lﬂ% had ol YRR 354 189, UPR L@RROesi@RI & the sequence of the

! Bgrﬁ%n%)lles 0 e human gene include, but are not
oligonucleqtie y13l984,  VHL (the Von Hi ppon Landau gene i nvol ved
[0094] ToparRentra bri@kdentCehe oligvourizptide REBhcEApkists anvaplentaciedted from the group

consmtm% %@[@) 5 Cﬁ)‘lﬁﬁcg‘l %G?? é" 9\@G¥§@ |5nG15|:%;(?95t5a%b]§}I)]93 f5’-DprG-3’ 5-

| C can cer I NvVO

DpGpG- 3bl\?AGipB P r |I?PG@61 A, PREpPe; Blﬁ%i”c@ﬂ&oﬁe ]?PQIPDéaﬁC%E%PDPG’
5’-DpGpBHiGA-3’ (whanemlnne GkcitabinENAs erlelp@hcﬂmken Aois Zasbxyatashsioy ald Gia 2°-
deoxyguaglgs%er) LKBI (involved in colon and breastcanc P er)

15/ NKU4BE ( Pinvolv ./ ed 3 in 7" leuk 3
[0095) 'gl?ﬁgsnells rpeferably a mammalian gene, and more preferablyahuman gene, and most preferably a

human tumor suppressor gene. Examples of the human gene include, but are not limited to, VHL (the Von Hippon
Landau gene involved in Renal Cell Carcinoma); P16/INK4A (involved in lymphoma); E-cadherin (involved in
metastasis of breast, thyroid, gastric cancer); hMLH1 (involved in DNA repair in colon, gastric, and endometrial

cancer); BRCA1 (involved in DNA repair in breast and ovarian cancer); LKB1 (involved in colon and breast

8



10

15

20

25

30

35

40

such as AML and ALL); ER (estrogen receptor, involved
in breast, colon cancer and | eukem a); 06- MGVT
“Emﬂv bW OIETSH N DNA re a|r in brain, colon, |ungPCHOSENG/037313

o %ﬁ%@fﬁf bt U e TR S,
colon caticenppd lwkgmiz)y Oé‘MGMIT (invelmeallin DX A eephy iaibrinc@ivo.dung cancer and lymphoma);

GST-pi (Hﬁ(‘l%ﬁﬁrﬁﬁéa& pros%PaJﬁh reﬁ@@ﬁcéﬁ' RT3 (tlksﬂé/rgtl,ta\ﬁgﬁiotkzﬁe %&%%&oﬁn renal,
B- cel Ea cells i nvol ved i n apop

o i i A R SIS i BB hPrROERR (ot
in apoptasiy ofjymggibadiseelsp ARean)h;ogeRﬁdaem,tlaro(vmetx prgatecaaet) (R AR-beta (retinoic acid
receptor-f)&ag Oyl nﬁﬁ&ﬁte c!uﬁ ?b}fcﬁ)glelllrpB R:Ee‘ﬂ%l’ é&vglvéﬂqﬁ]%g;ta%e canceré Rb (involved in cell

helin-B I nvol ved in pros 3
cycle regpébnocl IofﬁewOb,lés&m}ah Pb£§\|R|F (@Xp&\[eémrc@bﬂfﬂafelgﬁﬁo@f RASSFE1 (involved in signal
transductfog); ARO ihaivtdinsikral #2hdibdtion), Ca3pued- &@d/o]vﬂl ift §loptosisy:lERT (mvolved in

senescenge ng 1&1‘9) d F%%\?é@ce ('h{l‘él Pkﬂv%g uct ) gtg é}l Sgﬁqgmgo El%nogrr] wih factor

ans
response ()f carélaoqlat)' Pgﬁ@iﬁxe@gpcgl)cmo st(cpnﬁvb "al MANTZ2; GPR37; SDC4; MYOD1;

MDR1; BES1@SUENCa) pMﬁlER& descﬂuealumdmh & aB e0es A8 68 htem - 134 573 586, which
is herein gnlcpr%/o(r)alltcydeod relferenc m O% enﬁre% uc%%?e se t(,ncss o?‘lig%/s%%éllas canqbe 1€ 1eved from the

spons ocar Cl n
website o e oot S Riptdshelaey In@am@er(}\ICBm NTI M NT2; GPRB7;

[0096) BP6Ainp1ddY; t&ﬁ)mm&@% uenIé"Bﬁhe tulRd Ghppr e 63§nd BRCAL1, are shown in
e 1 N nn. n
rigwe 24 26 SHdP F e e i el ggn“ﬁlé?tgf #ﬁ?ﬁwﬁbﬁt bl /wq“m homelogy

with a segrafnibqfe s 216 md BREARME fhowt i Fighe Gl .2812ndi2), sepquissizes of

[0097] ft limlee&e@ %§ SkEIRA arteanm;hs haa/aqu&&@mdg ﬁaa tmkgﬁértdegréafofste
Bi ot echnol o?y In ormati on

homolog{'r\%é% er Wéynlé%](egﬁ%lvgtg its tlaligg pm?ng tl"g Beé ﬁt{;lléggncéf)f %ﬁ(é)ndn)xon which the
tester polyanaipstids chp pmesihghridgedte e tapgei polypucfpotide 6 Thante BRGAElcotidy alogues of the

present uﬁf%’\éﬁ] thht%re%%géﬂgdeto %?get a2s§ec1fﬁ1 nge %’% thoieeo%?oﬁﬁéléo%{&l a}{al%g@g %yﬁr?dlze to the

gonUC eoti de anal ogues W t east
target ge’é?é’&??éﬁeé% oK ERETYH S\PgeReY£o8Eigent of pl 5, pl 6, and
[0098] BRGAdonaicetids mituguds Af dtiegptizbout 270 nua&mdamdle@&, very low to very high stringency

condmorfs QI% ch;ﬁlgci 4 ?!eﬂybﬁ&lg 8?117%% il};bflhlg':ltl 4?’% %t5§ gS]?% g ?%Itshg’ezﬁ? réﬂrsheared

i sans nuc eic acid
and denaaléeé Fdonsperg b thd sithsbived fogpmise foa verelow erd Ip pjregrsics 30 demamide
for medivih 4nkd rdedliSm-thiRh gﬂﬁge@&ls,y)ﬂim/i Rfande for bidRard v Bibh SlidzbldBE M¥wing

ondi ti.on o) ucl eot i
standard gguthem%l né Procaaduzr%s 4 e ca{rlﬁ mat%enal i3 %nafl 5 as{ﬁe\éc Sdiélgll farrﬁl% minutes using

2% 88C, 9 ﬁé SBS P@@ﬁhla pidesstiatis° Gifeehydeiu esngelfcy)s mere pqe@@blm at I§aphaesit £ Gaw

stringencly ) &bre @feﬁradl? i 1@1&@55 st @ (i@ krinBenSP Bd:d PréferQlEYIE et & 65*@@%d1um~h1gh
stnngencgge %vgr? rLr]lé)r':rg grgpe@{él at hfanta é%g B\/(Ellgt I"E%%g&xﬁy)g{n:d ?nhé Efﬁ%:vbly a’Seast at 7%§ E(very high
stringencglondi t i ons. [0098] For ollgonucleotlde anal ogues of at

[0099] F &@%e@ﬂ helebQ4 %&Q&t}ﬂcﬁi &S atlolt %%ﬁ@oﬂdcs %%5&(1‘[ 100 WackeBtides in length,
ns. are

condltl
songency Eomf ?Iglf# BB A Ao Rty o st 5 C o 10
C below @SEEECulat@d B%SS@&e c200itign avtordiipgaPelthn amidMddenat(LA6E draaddingsivf the
Natlonalﬁpﬁi[e;@ (?Hﬁtzskncérsl @ng @é fﬁ@rm @&%’I\ffa@[ mdﬁ ffr‘rlg[ I—Y’?g ¥ n@?ﬁbﬁ@% 5% NP-40,

ow stfingenci es, formani de for medium an
1> Denbigi SRl G S RSRIEHSEE. |G SRS RIEThh OARYATE, o 02
mg of ye@NRINA g¢r ynl Rilghinsdanting@nmere dlottihOprbdik R g Tiktcatielatatrial is washed once in
t I r I, t L
6% SCC ;?%Lb 1@%}5’3 ) 1%&%& g?ng g%?ei %ééhsf‘é‘rzg gg& X &s%{fg %mécr:] %t%eg ul? c 'be?low the
CMUWMQImSSC O 2% SDS preferably at |east at 45 C (very Iow

[00100] &hdthen@RNBNHng cBBbRs FhRh afiabicy C(ﬁltiml:nﬁ aftudad hyﬁghlzgtlc(nls&ﬂvmn contammg,

05 PRGN, 0oL B0 o Sl 8084 oS e o

be washefl ptehibihismndvhgirositionsige doy) ¢.g. cardess iordo lmneiramabd gy, vath twice in 0.1%
SSC andIOQ%SSbS%r 3§§u.nqt 65@ b,‘b 99 él%&;h%&&d%ﬁé@ havﬂg%m eatgrsgcfugrfcg‘}ajerﬁﬁty
| east at 70 C(very stringency).
shorter ol i gonucl eoti de analogues mhlch are about 50
nucl eoti des to about 100 nudl eotides in | engt h,
stringency conditions are defined as prehybridization,
hybrldlzatlon and mashlng post - hybrldlzatlon at 5 C

a A PN o~ 1 o - o I s T o - - o, .
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l e ST nl oDn! - IBlim./ itin3 g7 ex ' a3np
JI e L o3 f high stringency conditions includes a

WSGhRW LM‘NMBIW at 65 C | N aqueous buffer contai mP@T/E@ZOﬂM)sBls
0 '
[00101*%%‘1 ef Igﬁgjmlﬁmg ﬁxagnple a th?lglg%ency cn% oeoggtglu E)Sgag' %}It oy Cd?_laqueous

buffer corptalm]ggﬁ\ﬂ YO NACIppd g@% EDs. eAIg)ther egyreplamf gigh striffgerit bamditichs Ig;ylyhmlganon in 7%
SDS, 0.5 04 NP, @HWASRARIEDHALR5 R c19%. %Qe%u?@lféﬁo’wmy%he & 2nofewalRELBAS % sDS

I
toion 10 S D9EE Y IBSNER AT AL B, LE2er LU0 v g
conditiong eqnpprnit mptOt%%zwnmmmd@bndlamachw swganaydarzlatacoﬁmpmhed as

above, bdt NMeSdvlel RE&Nd c&ﬁﬁlo&elo@&m D880ASwR RAVSncedtiiont! ?J W as longer
r. formam de conditions, |ower tenperatures and

periods °f18?\}£?“°§5ﬁ concentrations, as well as |onger periods
[00102] Tofa prefecrad@tbodimertt, |t1me>hgc{nﬁlﬂ)e]>%]and1dgueaxs prp et hybel dieingeiei tﬁaﬁl’get gene

under lov} mgglc%&w&ls 901 hnfle pRRAlL L g lﬂle?n &@Brggzhl&e&fde 'Qasg)g%eqs' c%;'%a

target gene un ow Stri ency con
hybndlznllgnm& thedgrget gﬁn%p@?rrnéadlu@mpwmdmomq & Eb‘P‘?S@E?fWFI epodigsnt, the
oligonucladtidlt aglughe isTap@blp aﬂ]iyﬁld&fng Ryth thie €higed ga& dﬂﬂefr ngﬁ Jﬂxﬁxg&r@? fatitions.

[00103] ﬂ?&?m‘ﬂéﬁ%{; ﬂq‘g q{a %n%l%& ﬁle 0% %{leo%g% al,IIl(a:lP%lO jsip d)gld tg tgoﬁi $an ialg)sterlc site

on DNA @gbéwaew ﬂﬁ?@f@d‘i’ﬂﬂg@“wfﬁwttah@rqsar Glstinkghative owwze methyligyinsferase

prevents St fbtRGRIBE Y DNty @B8Sing hOALRR] asJo&aN%t@BQiaﬂ@jNﬁaiﬁ&ﬁ%on such as
vention, an oligonucleotide anal ogue is

Canceran%ema%gpéégdﬁorfier%l nds an allosteric site on DNA
[00104] Fepeppibpdimens fhsoligpaucienitde atosiaiias Hictuemy ODNA
[00105] sTeITRMGAtrcensdEiczR cctirecA Aideictd ik

{00106} %@ﬁ%?ﬁé?&%%w&%@%&@#@/@@% ? L gglsr rant.

_100107] PIATAECATGETHMTATFTRCECCRAMEBTGAATT¢RMat ol ogi cal

[00108] d@@ﬂfcd,%{ﬁ(sﬂz%%7 I'n one enbodi nent, the

tide anal ogue has a sequence of [00105]
(00109] %A@%@ﬁm& ¥ee®: 4 (SEQ BD NO 25);

[00110] §*O00GO6TCECCUEIRASHT INATVACEEGANSALIATEhsAHosne réshinéd il §¥Q ID NOs:

2528 is s%Qtﬂ%@& w1t1[ p%cc%l_)rsme For examWF %aﬂgl%%% [00108]
10011] GRS BCRES SO 00 G0 NO:20)
wherein dpé of ARCI T HSCESQUESGESEGAANG: S at (ndlCide PN 8 it substindd @il 8hza-

cytosine. %theIEWigot&iégge%% t'c}lggédl hesy\'h e?alsegqgr?éegnoed%& accorgmg to the

e cyt oSl ne resi
present iny pER By ST EHngL Ippstneiofshe cyipwns rasidues Fanrbe Exehip S 99{1A27, which is herein

incorpora@t b@eRittade @Ditsictl@etR B @QLE foET&ych e b0k ot Fhe ohgonucleotlde analogues of the

present m\?\ﬂmg GB%&I rr11gean3— W{ 234 ne %an%'aras §ar$ﬁ %E%%dﬁl 0 99/12027.

[00112] IRIQP“Z’B)ﬂ’&I asppgicelf e tiveieiony Gisqhg‘PnGﬂeol_l@ﬁ angloggels gtovitlest tieelis wi 1¢abt 6 nucleotide
long, has &-I@Ztaﬁeyi&&bﬁ&me gahﬁfe QK Rl §Rp©f n ﬁlg&@di'ﬁitfo@ Lt'aﬁi@i&t teﬁ-@érature

Itransfe ase e nodi f
suh s 20030 it e o o5 S 4 it BBy SR HEPRGPED) 122
glycero, ]| @dﬁDTér@l\’bﬂlﬂrpﬁelt@ﬂ lgeNmalerFed)), thd6 saMBaClb dlt § balinekd that bWellopting a
hairpin co%%ﬂa%@xz the ol\fg&h&ﬁoﬁd\% alﬁﬁ)%@ b@ttelr mgs%rdg&b?edstrmﬁecf Iﬁtﬁ@ £u%£?1%§. fAr BHNA

el sftq tlrt% The assays ortestlng1 activit
methyltrap, éas% PfoHEE rEBiICgaecarriedt et hfbitig bﬁﬂéﬂ@’éJrﬁPNr‘\W@ﬁﬁﬁféﬁrase
more effeftivelpi ndi ng and i nhibiting activity of DNA
00113 M@ﬁ%&ﬁrﬁéﬁﬂh@ £ Re :
[ ! I'n yetB ﬁ%ﬁlgt ﬁ&r ﬂaﬁ%ée?% ° O?Mﬁ%]ﬂg%ﬁ%\@n 9011& Cture'
oI | gonucl egt | \pvided that is at I east
6 nucleotige |ong, ha Iea one 5-aza-cytosine as
a base resgdd?l.\ an@ ad@ W| rpl n conformation at
anbi ent tenperature,
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such as 20-250C, in aqueous solution, such as water,
saline, or a buffer conprising 20 mM HEPES (pH 7), 12%
WSGRW(glzqm/eumn %M EDTA, 4nM dithothreitol, 0.1% NoPdT®52006/037313
B T 200 kiR dATNE G ) Iipﬁs_bflleved that by adopting
a hairpin Semmwrrag-eNm-the olN gonucl eotide anal ogue
better m ncsyhhe douRle-stragded DNA substrate for
DNA nethyltransferase Fﬁahgazgingle st randed
wherin i el OHEE L6 S tlediR sty B 1 66 pisge e apraondoes
guanine aeﬁmxlemﬂ 1, priveis gl inigem wedletde NleNaT e h.ogdils nhaspositiened in the stem

region of fh@ hdiQW BENDR @sﬁtﬁhsd%@tﬁ@ﬁ%@fonﬁf fu Gliddin€ P\Mﬁg{bﬁ) pn Nr 1ln§s af ﬂlYeger
eoti d de conpl enent ary

wenter Q405 0005 Buplds B e AP REIE S gl & mor oytsine
residues, tha gosinembidhgds sulkstitutad widr 5-avp-cRosia. |nteger nucl eoti de Nn,

[00114] Ilhlq]para"guﬂr en%@&im@ﬂt l'{l]le%qlgon{?@e%h&e a9 g ll,lag b E)ﬂo%f%}xé’rﬁ géc&r&a %tructure:

hai rpin; andN 1S p05|t|one region
the hai r pi n. PreQELﬁpL¥ZGl,_Qm hS an integer
greater than 2, 53, b0 |onaIIy lis 2, 3, 4,
5, or 6. Also oéflonally, |f —\\_ﬂy) NI has one or
nore cytosi ne reS|dues t he cyt05|ne reS|due i's

substituted with & OO ?] In a

particul ar enbodi,ne % oI| onucl ept i de anal ogue

has t he follomﬁng E$%ra seé%ﬂ_égydsfructure wher ein

G - h.l-cytldlne [00115] In another particular

“mﬂmnéiﬁéhﬁ%égﬁgm?he ol i gonucl eoti de anal ogue (SEQ ID
[00115] InenoBd) pattiagartefmbodingint, thevplizgnualastidp imlogie GRSy IDEY(:BIN haswedslioiving hairpin
mmmnmg&ﬂs deci tabine A is adenosine or 2'-deoxyadenosine, T

is thyn1d|ne or 2' deoxythynldlne and C at

- nucl eot di ARt 5 optional Iy substituted
W th 5-net yLG hég@éyggéldlne 1[00116] In any of
above enbodi nents, the o ?eotlde anal ogue can be

. single-stranded or double stranded When t he o
wherein Dyis ARsEhire Mdtadpugencm Al-detradenesing dlibiheniding eRtdeg oy tiypidine) ap € at
nucleotidis pésaiodl 21 ISOﬂuhengakdbgﬁmednﬁe&ﬂeﬂLﬂ Pl RGHidne. and the second
[00116] I%tar@?%ﬁgeﬁéfnboc? m nts tg%ol onu ﬁﬁg z}n:alg%e W t'bh 3 dsltlr\%ugtﬁ%rdlf)ub%eﬁganded
When the@izgoesqquederaeaéqgwedqyblpﬁgﬂn@eéﬁhﬁee eltr‘cw’i 1 Ithe eh@mlee@dte eloges, and the

second stfafd’ m@%éﬁﬁﬂh@onu&l&bﬁdd‘ M&%Equ&fc& @)ﬁgleﬁiﬁ}{arﬁg that of H%@% v@thout the
| S C I ne,
evosne R RS D v PN Eo G4 oD 184 GAA-T (5B

ID NO: 32)ythierein B ib @ﬁcﬂaalne I“éereats the preorgfstrant @a e et SO THECE 5B o[_aEQ 10} NO: 33).
Optionall§ laf 1881 ond E¥&helclibtle rQldus SCORY 1S N dec IR RS ﬁgpe%tlﬁs{iﬂd{e@gith 5-methyl-
with 5-methyl cytosine. [00117] In any of ove
enbodi nents, the |linker between Z and G resi dues or
[00117] Ip MMVWOQIM‘CSO&IC lirhe bbtavse Zrapé Gaksidses orbetwren any two of the base residues
in the ohgghdcggtﬂig %aﬁ;g&e 19&6:1‘@5@} Epsgga?pﬂo h%ﬁgs?etﬁlﬁ!a%é et?r e linker is a

he ie

orodi est'er |inka re era ris a
Ph°sph°r?ﬂbfat§rdﬂ6ﬁg6 tit Leeepribpe aiegf i s natﬁfélék%ﬂ? PHOREROdster hagkhens in DNA
and RNA asspécrivelyh eOptiatally, & enbdngrate ipdves@homnodise sdgeiatidamkio e nhtiral
phosphor%eﬁﬁger I\&P E)Ré %C(Eﬂ VeJ be rg%h'{eg {&%l Lﬁho \}Jtl'l(())ro%lo%l%ﬂﬁ(er ——-8 ?’(*O)(S )-

resi st ance tO nu ease 1 oNn
O- CHZ—*P&F‘BWhQTPh’ﬁ%%ﬁﬂPMhé@fe@Pk% thiegshydrogy RpoRmy{ribpsp capbepipdified to be a 2'-
methoxy &, i)&neﬂiﬁﬂbﬂhﬂ%ﬂmﬁ @r PQluéto PGS llﬂﬁﬁ;ﬂgs Bf s@.&tcﬁigonucleotlde analogues with

unnatural lbac on?s aﬁ: sﬁ)o(vﬁ\ga%(axie 221A ngi%’ecé_'em%%)]ﬁle 15 g.nkn{l: )?(%?%X e ﬂﬁ?uéﬁﬁb"éef phosphate

backboner Abe g@to%agn thg @atpmld;pgar rhdspbeyodigstegbagkbonepart Heaoplpcagmatt p protein nucleotide
(PNA) baa(boma@ Hy Satciaibhe g ﬁl@dé @nomQépegmg ﬁl(ﬂ%ﬁ’oegﬁ/ﬁ) E]Qcme%@slmiceﬁ%y Qgp’ade

nucl eot th unpatura
vonds. AR SERRI0 D B e P B o R e e DA P 4B wher 5.a0s-
cytosine i Finfrkdetdl gtapingtianid$A brekboter Qtightyyes biiskerphodipdnatietifa déslgaddeo be more
Al so optionally, the natural sugar phosphorodi ester
backbone can be replaced with a protein nucleotide
(PNA) backbone where the bdtkbone is made from
repeating N-(2-am noethyl)-glycine units |inked by
peptlde bonds Am exanple of such an. ollgonucleotlde

o ~ AN

cytosine.
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al kal'ine earth metals or organic am nes. Exanples of
nmetal s used as cations are sodium potassium

WSGRW(WH@HE&]O}‘%‘ cal ¢i un and t he I i ke. Exanpl es of PELUSHIDG/@37313

it 1A S i Tl A T ,
res1stan%tgﬁ\fc ease de aC aét}o%e - %nal ra% Xre g%i cﬁg nolte% orgefi 900, 540 and 6,900,301, which are

herein mcatpelga@ﬂ b_me&lylllcam ne, et hyI enedl am ne, N- met hyl gl ucani ne,
[00118] B4 dh@fu@fé@tﬁd@ @na(o‘é@e@ of i&ﬁesﬁ%ﬁ%{lﬁn ma?@é &fs ﬁdlat@l ﬁ'om blologmal sources, such

as tlssues,lce]T é@o%% % Audpre ﬁﬂ%‘i;musﬁedg%er illEStaB?al E%f Hﬂa,l I‘EOI‘C preferably of at least
80% punkymﬁ)mgﬁhptsferable ofizt legyBI564ch 1 byrityc it el@biunigotidh@alogeem@aisd be synthetic
ones that k@ ﬁmﬂ%ﬂa &cMgf oﬂlgdn%n@mﬂﬁlsmgg 5 taﬁ%ytqﬁﬁl d ge Qhakﬂﬁéﬁy Jrgnzymaucally
r.od luce the salt 1n the conventional " manner
¥ % orm may be regenerated by contacting the salt
[00119] The plgomictebtida Anatwgiesl oﬁh&bxds@ﬂinﬁnﬁ@@n@hﬂasﬁ s @ha&itﬁdcdmbdlly hda@ptable salts,
esters, or &QQM@\K& Ieé?c!l]@ Lr aﬂ?&ﬂa@ E?mp-tl)-!?-ﬁ Vthcﬁ %B&Ca\lcll\ﬂ] SQJUQ??tO Qﬁ lIllISBﬁ 1ncl[1c9rp£ a human, is

their respéctive sa
capable Oﬁlr’fs/‘%‘iutga(ﬁﬂeﬁ%‘/d)ﬁ figee s iehwaly g@wmmbpllt? or rwcﬁmhwof Accordingly, for
example, $6 Hvaditis is aldoliiravat th growgsand ﬂh&nﬁ&hﬁcﬁlb&fe&ptﬁlﬂ&daﬂﬂf @B tonlpBunds of the

mvenuontm%ceﬂtﬁag%?%%%bg L Kg Sualclz}lérgd:{\%(s) Fand cli{ﬁel? quqr%]l;'feﬁentst he present

synthesiz

er el ar maceut i cal
[00120] g épirmp | angicatys g &e@EPéBC %e%ﬁﬁrlm@é@@ in@rinhojfivesforsetvt slgpreverted to an

active formdd.d, d0f) vAthinake bdd}f d]? Ed]lh Bfreqy BLhe Ecnblh&' eﬂ‘cﬁg@&{é @ﬁ@ﬁes@f otﬁcjﬂ Ehemicals
ti.on. nc ani c

and/or condﬁnrrgsp Irptarggl}rll% pgogfua ver311>rts oF Ohlg?%dg)ﬁ‘l aélgloguarogf 8?“?’ onarga[y&)e prepared
by forming gpeto megie estar lendiwjithl ey fho hideers ercmpseit e ewar riggibsing yih ergasis compound
containing¥ daftdty® &o@q& aE) Q&ﬁ{k@ic@‘@l& tgoaﬁﬁ) phbkbhaaD h&lvatlves accordmg to the methods

s TR LI OCRLAB € Selie SR T f0

5710, g mibadyet 3 - | nor gani ¢ and-or gani ¢ aci ds, such as, for

[00121] ﬁ%@eﬂ@lfﬁamﬁ\éeﬁtnaﬂﬂg&eﬁm sQltsafélfegsS(o plﬁfaglggléﬁyg E)ha%a%g{ﬂ!:a yacceptable
loric¢c acid, hydrobrom c acid, urlc acl

salts of thE) %ogg)ﬁlﬁbg\?(? éhe éﬂyfur@on \}‘f t tsali;ablgﬁinéheééﬁumg}?gmel aclivify pighe Qgrent compound
and do nogipfiroundespiiosyiobeiad efsts derefdsubst i t ut ed sul fam ¢ aci ds,

[00122] Ifh%na%@cgw a@ceﬁtglﬁé ﬂage dﬁ&ih&H salffa 1%9&191%}1 V%ﬁl%%ltaﬁ or gm.F 5 k(!h%s alkdxh and

, SUCCI NI C
alkaline effEltf?fﬂSr?ﬁ?féﬁntc SR BBl e 5 EIDP 5 HGIVEh POt P i,
calcium, ¢ ihel Jike Bx@inbles dedithle Gk ke Naﬁ-ldiﬂenzgl:thbﬂdhﬁﬂlaﬁmﬁgcthﬂ)roprocame choline,

dlethanolgxtlllflecﬁwcﬁh&ﬁ!@lrgne gtll}Héé]léI&l IeCNQn%lthylglugalgElJe Cii?r%ca]me ((’see ?or 8(am&1e Berge et

d, “cinn
al. "Pharwpq@@% lis:¢ \}|of %ha@@,Sgl 1977 pﬁﬁeh&}%emmdémwp]@ of said ac1dlc compounds are

prepared B cBf@tAXYARR 26d Rrmawiich sufitoR ﬁﬂn&mﬁ& |tH§ ,desﬁéd)dﬁe' t@f)r@du@&héjsal@ﬁl the

conven‘uoga? %gxlmgrohﬁr}ieg 'Qccdnform rﬁayé eger@atetﬁ%r rﬁlctm%{che sglé ?)rm Hlﬂéan] ac18 anqi isolating
the free acigyip @he [cqnEeptionial manngr. Fhe frgeﬂqldtqu@gthfergromﬁhep regpetieve saltdgmp sopqwhat in

certain phisicl prépditi€s suoh ab Qubf la@ sl el B ohe Al the Mits &S Qcﬁlfv‘éﬂe& to their
i nd al so.wth tgoacetlc aci d, nethanesul fonic

respectivezi%:e %,’,id RUIpOses i)jf tl?e c%e»se

[00123] As used herem a "pharmaceutical addmon salt" includes a pharmaceutically acceptable salt of an acid form
of one of the components of the compositions of the invention. These include organic or inorganic acid salts of the
amines. Preferred acid salts are the hydrochlorides, acetates, salicylates, nitrates and phosphates. Other suitable
pharmaceutically acceptable salts are well known to those skilled in the art and include basic salts of a variety of
inorganic and organic acids, such as, for example, with inorganic acids, such as for example hydrochloric acid,
hydrobromic acid, sulfuric acid or phosphoric acid; with organic carboxylic, sulfonic, sulfo or phospho acids or N-
substituted sulfamic acids, for example acetic acid, propionic acid, glycolic acid, succinic acid, maleic acid,
hydroxymaleic acid, methylmaleic acid, fumaric acid, malic acid, tartaric acid, lactic acid, oxalic acid, gluconic acid,
glucaric acid, glucqrom'c acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, salicylic acid, 4-

aminosalicylic acid, 2-phenoxybenzoic acid, 2-acetoxybenzoic acid, embonic acid, nicotinic acid or isonicotinic
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2- hydr oxyet hanesul foni ¢ acid, ethane- 1,2-disulfonic
aci d, benzenesul fonic acid, 4-nethyl benzenesulfonic

““mﬁyazmnm4m Wthalepﬂ >-sul foni ¢ aci d, PCT/US2006/037313
ol | ] L
a01d an %Wﬁr%?%@%%ﬁ% éas.5 tgd eﬁlflphf grpung ac%é mﬁ(ﬂveé rghtget sgnthtﬁs of proteins in nature, for

example S:lyte% Bk gr|agparitit aoid, @dab<|> Ellﬂ(nhﬂt}’hcethh eid wethatsulimicafid, ethanesulfonic acid,
-hydrox?dlﬁhe@ﬂﬁh@ 80id, et@ne- M2 laRBu1Bhid 8did, BGhGe RIFGRAUA, mm&g&sulfomc acid,

T
cyclohexﬂ{sﬁprnaa ewd/iwiith &b Fopmaior | ptmaﬁs)mmth)ﬂher Stid drgdplc@ompounds, such as ascorbic
acid. Phaﬁﬁ%u%ﬁfé&épﬁﬁlla ba¥is @Q&‘@}Bﬁxﬁp ln@y eﬁs‘%th F&%x gﬁﬁx\ﬁ alma%Jl]lgéMfy cheptable

illed in art and_inc
e L N e
alkaline egidlt, prom@iunCad heraty smeovnilny chki@g aTarbositds Gﬂ@rﬁxﬁ@en 34rBonabsS also possible.

{00124] ﬁcﬁ’%ﬁéo@cﬁoﬁdg ngﬂoguﬂ of%%r r An{ M0k X&éﬁljfeg @xa%fﬂ% oq” % a%acguhcatlly acceptable

sent 1Lnvention %g errea
salts mChB*ﬁ Byt s eevdipttecip (4 salivderwmise Wi etions AR A ———————
calcium, palyaininechuthors {pagmitahd perhiilingett.;\)abld £ib0ARs @Mﬁmwﬁl&norgamc acids, for
example ﬁ@{iblgﬁc ﬁagcg %gzﬁ&kom ac%%mc 4y p{l]gi rt])%rs lec%n;l ﬁCé ang @8 like; icbsalts

ermneé‘a erm
formed WH’?: Prﬁa“éi;d‘ﬁ‘ﬂ% oehves. 4o Ie¥f’§1P¥ecﬂ°m§ dmwoﬁhc Wﬁmﬁgﬁm |a@d aeFidis acid, grleic acid,

fumaric aelﬂ,églmdnﬁ: ahl}d,dﬂtﬂﬁd'éid%dlﬁ a@d:} bsdorbiB Y, 0QE QR tﬁiﬁ:hcqlmd %Hl!n'fltié rah&: alginic

acid, polﬁm nic a?lc? nﬁ%ﬁ f;enets 13! mc acid metﬁag%sglgog&éggﬁﬂ gene*lé?mc&g,n.pl e

naplﬂhalea@estﬂﬁ@wa@ﬂ @Olyw@aﬂm@@c @F@q ahd titedike; awdi (@) salsifatmedsfirpodlaniestal anions such as

cmmmea@mg@aﬁﬁ&ﬁkc acid, fumaric acid, gluconlc acid, C|tr|c
enzoi c acid, tann

[00125] ”ﬂle mdéntlo zrlso e{ngréceég?l%e cgin&quﬂcfsaggg?lated Cﬁgapci}lgql ﬁfegﬁq etcogle?uad which

£

Iop resentmbpﬂt H}%’ EN@QQB’?%{nwrmﬂfdably'@t/mm@uprémblg 8QyEdfdhe compound presentin

the mixtuf®; zIn@ buaResitttQiid Ge. @tgﬁsgcall‘?@m clz;}@)l ﬁ _ J{tygIﬁ\IAaxﬁéﬂgAaﬁon when

| act uronjc an
e n e G LT e o T HPRRA s 2 Laied .
Nucleic AgidpRisni®@97, aHA53262334) end r{d0bAG] metyEindofpoRRtn Ay @raas, K. T.; ; Thompson,

R.W.; Kﬁﬁﬁé&c@i AR et M%H,rbg% 203y 1sol ated conpound
I C

refers to a conpoun represents atjeast 10%
preferably 20% nore preferably 50% and nost
2. PinshesdiilFodiidatihs df iR PeaoiI divestiopr esent in the m xture,
foo126} @c@&idlﬁ 1!3"(@, ¥e§enl n\%ﬁ og%eao%gonuéleohge anzﬁ%g?&%f@m%{as%nhy qf gie iprgﬁnt invention

|ca
can be fow*}gﬁ' d fgophapragepficyly arcerfs m@@@aﬁorge@hg wgous H@eaéﬁ@nlbiicn@dions

[00127] The $Mhﬁdcélﬁcanl¢-5&6ptdbtelc&ﬁpoﬁﬁ@k Nﬁhespré@é'nt QGH;% é;gﬁ{ﬂ)rgg%); o%more compounds

Nucl ei ¢ Aci
f th
of the mvén%g\{ 1'9 asagg:l tHo w1fh oae or n%ohe nlon ?XrI]CC rag%af%lgi‘fag% écggaéagv cin,'gerr%laﬁg/f)rsc?ﬂuents
and/or adjgvants :fnd/ or q}ﬁ@wptg, GellectiRely reWTed herpipl pssedarier Gnaterlals, and\iflesifled other active
ingredientsd 1 N. Nutr 1977 30, 2028-2032). 2. Pharnmaceutica

[00128] 1Ee oI rpaunds L R o 8r6t9€ﬁl %P@g%%?%ﬂﬂ I nvcf lg%llﬁy(l) Ir(])tl é)refera%]y in the form of a
pharmace@fkﬁlg@rn@em@mp@é tenell aogure s ibrstaaiipiou mdisrcakpehivet qaniesamition being
treated. ThOMBREING bn€ &ﬁhppsntﬁmg‘ @h PRl ek, RERniD s &Bﬁ/%ﬁeﬁgﬁﬁ}l Htraperitoneally,
t ab 03|t|ons for treating varlous sas
mtravenmgﬁ(dmg ﬁy, guﬁrli,}lemtramusculaﬂy, rectally, transbuccally, mtranasally,
liposomalfylrag mm V&galhlllyymaﬂbccabﬂﬁ lola docd delyas i thi Qifpldty alchtBeter or stent),
subcutme%s@sﬁﬁadlbﬁﬁﬁ%&agﬁmﬁ knﬁgthegﬁ or more conpounds of

|nvent|0n In assocl atl on th one or nore
[00129} %mamwﬂcabﬁ%WMﬂoe%qn?lvf%erevﬂuémn@xqzmw pddpdsin arprefowt sufficient
to enhancelthd stabitihsof #Ha da‘rﬁ}fomﬁﬁij nMRA Se ﬂﬂd}étﬂﬁ soBXi6i, pi [ﬁé%rﬁ s1de effects (e.g., potential

ulceranoanQich]%C]}ar te}{l’%lll & egt? v?esgh(r:({’? assocwéedg \¥1 the agrmtn.xlst\r/agx ] ?{ é}}e éng%lﬁ‘f fgmulatmn
Examples pfyerqipigyts itiedecatasononiéitd o, meltqsrse@@mlactosw@mmxmclacieemn such as, o,
B-, and y-FelBdeRHiS, tafd @6HiRd, YimBNouk Sidlo&extriR ERh &/3RbYplopyit B@ro@c%lm %iucosyl—
a pharmaceutical conposition adaptéd to such a rou
as illustrated bel ow and are dependent on the
condi tion being treated. Tﬁg compounds and
conpositions can be, for exanple, adm nistered orally,
parenterally, intraperitoneally, intravenously,
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3 me : thyl- : , carboxymethyll-, sullfobutyl , eth .

er-, anAd dAi . etuhy , larnm. o-sub.sti . tuted a ,
“Smﬂhvmzmwmgm7glcyﬂlodextrln Cycl odextrins such asPCT/US2006/037313

{3

et A P 3 PRI TR bRl SR e Ak e
B-, and - caﬂhnlbxmms tQyeledemrins seches Frisepsingl (IfrelllﬂtJ gngsgi Pl@@mgqa{s opfEiviahmpyhe used
for this p &etgﬁ formofI for ex$gple a tablet, capsule
P L R T g
capsule, sxﬁpmdicalonhqmgi ahd ﬂhmq&etu:all comppoiyioneif Pre%@blvma@mbﬁoﬂ@ff atdppage unit

contammg%‘ﬂt ée%tléaﬂ v@ Qx‘houn!-:c?f %@Q&ﬁémﬁ@dﬁu %arﬁ@é%gﬁcﬂﬂbhgg§urﬂ5 e tablets
ts and capsules. For th eutic

0]
and capsulsa B PGS PAE PRSI P FPRER ¥ B PRI G s
mgred1enttcbﬁ/eﬁﬁﬁdl Yriersiiadhadbigttg, agaa Nfoeminpdsn adacic gy, geéqtls pslbrdhylygolidone,
sorbitol, ot tra]gacanrt]kg ﬁﬁgse Potr g‘)iam %19 Fea8td gﬁ%ﬁlate %?y@]ﬁé ?acigéé%a&eskaﬁ:m sbibitol, or sucrose;

bricants fyrlebaal, m#gmswebé@#ﬁtp S eEs %}Yﬁ"{m ﬂgémt’i %?’g‘%g%?&t?efsrféf example, potato
starch, ﬂa\}oﬂﬁé &@ﬁomﬂﬁéeﬁt@ -oSioad’pfhjﬁlle whteiigg dndsl POrabliquitipeaparstipps generally are in the form
of aqueouspoél Veﬁoﬁgﬁ\n& suspenlsw bﬁmnglonﬁ ,!,1(129 Qf%ﬁJiL {Eﬂa;s Eo%plfn%gngentlonal additives such as

suspending geente xawiplymg a&?B‘Fa APDARYLOHT FBPRLS, PIFS'&VETI’VF% Ej)l%':“g !Egg:‘tg?%;l ﬁgvtonng agents.

Examples 3EaMLs foP flquﬂﬁﬁ@ﬂﬁtﬁ)m 16011‘1/@ hdatif) @inREEH, Shyl 6Xdbl, frictatited coconut oil,

gelatin, gll(lﬁr()feegeé}g }gho s &gggé{jag 6 g%lblg' a?s ll’ecrlltlutn h eslfyg{?galosg rr%gxgpo? grr%p}ﬁ) 5ara~

hydroxybedkdate] prepyleeeelicarsoditel, a émbzemdr onal additives such as

[00131] F%H%;H&F&le RE cAPEIHISof 1R FhebeRd 1f1\)éht{b9 c2G8b B@prepﬁﬁdﬂ m@GBIO BbSms to be applied
en S, presery tlveS col Orln %Fgggxmo d flavori

to the skmabréwfnés me @rgﬁeﬁ P%t nope ag(attlﬁofitf vlg gan Teams, Ol {11‘5 rflﬁuld sprays or

pr é ara
inhalants, lda@lgtscke taeoyging, Sedhnapivel famplationg quﬂiler eth @gh@ﬁ chermcal compounds such as

dlmethylsIﬂF‘o%ag $ﬂ%ﬁ§5 %jfa&lgﬁé)ﬁiﬁce Sénletratlgﬁlf AelaBlive BbGGSE SYrup,

hydr ogenat ed edi bl e fat
[00132] Fgé%/pp]eﬂawéo %/ﬁé(tasﬁg parg, ths b‘}n'{e?ﬁ‘liﬂd % él}e gre%‘}r}ﬂpxgﬁw éﬂ‘?% ggs%%tgy iln liguid or
semi-liquid E@ﬂy&rﬁﬁlﬁe@lh yieiadphobiak hdtophilic t@ses saittmantsamdaths, I{HOG 1B ]S or powders.

[00133] I!gr rectztﬂ aﬁ)ml atléfhstge &b g dﬁ&@@lyﬁgs%nt(ﬂfveﬁhbﬁcag bEMBHistekdd HERS foRbf

repar in suitable f orrrstosgge plied
supposﬁorl@ aérﬁéeds’mh ﬁonvwoqﬂréﬁ’efs SeshBYearra Uty WehE oy, %Yﬁg

[00134] Altéﬁ@t&xel,y, tﬁd‘Uﬂmﬁ@ﬂdstoﬁfh&prEéaﬁ nfvéﬂtlml ah bein eawrier fom fot meendtigifion in the
appropna’s gﬁarﬂ)%cel%éallaécctsp ableI cg hgrl \.atﬂé e of 8&1@&9 es, or throat

ormul at| ons furt her can i ncl ude
[00135] BHa@havhasentieal pmeamecas breaministepsr ivig fpRgiaay Forgilpipas foppsese!

admlmstrﬁth EAGE tnithedbith o3 h&fu@cﬁ@& n@nﬁﬂﬁ&oﬁlﬁf&dt@ﬁb sefiletil}@ti@cbluticds or suspensions.
These sol tgwgéc?r%%sgeg&%ng ng]J' ﬁr(zﬁ are O{nﬁ le I c():vﬁadters grn%-rgnglest lﬁ%n éﬁ% §r £ re of the carriers

esent nventl o
mentionefh foe v it tecforpylatigng foi eral@ﬁmlg@mtwm i GararrPEengeR by %?1mdébp°iYﬁthylene

glycol, p@%@@%p EtfanOl coltYal &Qﬁrl didoSol] Q&ﬁﬁﬁ chikﬁldéz il o RdRoGs, buffdre ans,

oo ke BRI b BBt e oy b s s b oons
Emulsiong A typealiydierengesdue syetems of otdimuifi dispersed in g@ﬁ@@g the i egdroplets usually

exc:e:edm%sj ﬂu)xg ?nfjmewﬂetep 85%[1] ﬁxﬁ%écgf?{sﬁeée @511316 ‘;Lge?i&n%lls F&;cgecrf] gxtﬂl B\Zékrils (Eds.),

1988, MardsbD ekl AEE Y@’Ik . F{e % rsleht! 9% W@Fftlrl BW%?P% psee Fo
Lmberma‘ﬁ%@é@f anfl Bﬁlﬂ&rf(Eds ), F1€Z80NISc1 Deltke)The.| Kewt Yiek, 2y Ofhuniectt i@ 245; Block in

e B S BT T e

volume 201 33 ﬁhgmhstte}r eukwrgtqnﬁrlemwﬁcal fdsneegy Meck Bitydshing (Co-, Baston, Pa., 1985,

p. 301). RAMiIAL S Sen BEHITLD hﬁ&ﬁ@&h@ﬁ)ﬁg@ﬂmb emhlsaamel@mrpnasefmmwsm&d and
agueous sotqQnic ste n ut, i

dlsperse%\{{}gxﬁéql@'fhsrngl genpra §18u1§c8)|s Gy & be ertﬂer wat%rudé glgﬁvéclg gr & %15 011 1xgv0a§er ?o/w) variety.
When anpiepapide § figsy ditidd inkeng dmdev@s oinulg ﬁ@nlaﬂs o af?&léiloﬁﬁgphé%ﬁ e resulting
composn?orn J@l?eq a qfatelt Hei WS)rein%lgn MRG0 dhdrQh othSBade B nRIQ divided into and
ations for oral adm nistration. The conpounds

can be dissolved in polyeth Iene gl ycol , propyl ene

gl ycol, ethanol, comoil, gnzyl aIcohoI sodi um

chloride and/or various buffers. [00136] The

ollgonucleotlde analogues of the present i nvention may

o o o o,
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p. 301). Enulsions are often biphasic systems
conprising of two inmmscible liquid phases intimtely
WSGRW(MZOOGM4EI7IIZI6°HI spersed with each ot her In generHtT/U82006/037313

et &l il ety ]‘ e del.ither
d1sperse S e }gr )teté |}1¥ E%}Ji\jAgl)aqL\?%\urs Pléa}sNatL g %)ﬁlp%s 108 86%1%& F{Jaoglén—wgter (o/w)
emulswnf Elﬂédl(yls mﬁmoctad aqdfiomnl monstnts peddied tee diiprrrdphadesopd the Stive drug

which mdyrEE eﬁntkﬂbut %luﬂbrl i e1ﬁ@ﬂ§&aqﬁe@€s ph&s ¥ 1§ 3G of REPASIst QR ha?se
i gn. Alternatlve

phammscifial STRERT 15 RSB G 0] BB A Pt ncmlions
as neededPBrageCaifisal enlsiant ot yeBd bo@dﬁﬁlelmussmbs thit 36 cafidisadloRmere thexOtw® phases

such as, Qr etlﬁﬁ}ﬁe Lxhl% chde %P(H ih 'watQIQm 91@ W@' and Jveité?rﬂn éul m-vafde dVJ/O?Xg) eﬁﬂlswns Such

'mVVat er MN) emul si on. sl ons may cont
complex Reriprs P r&%miﬁ et A - ﬂ%&%@wb emulsions in
which individue Bl deoplits bfre oaCniulston eifcloge spail @hteﬂmyﬁlebeorﬁﬁtﬁts & Wlo/vegnulkion. Likewise

a system §§U11Lﬁf3?fg{§ eﬁcﬂ)se%lng %l@oruleg gﬁva@%%ﬁ) %%1 &Qx%ﬁ? COngﬂuo s pponﬁgsean g)’w(o emulsion.

hase. arnaceut 1 cal “exci
100137) Gglons o GHEEFIGRAPF 61 51 8P byripdioss W s Ofgite clperse or disontinuous
phase of @8 Erul 0%l 1ﬂadﬂtd&pdi§ﬂ&' m&| tHeQxial Iﬂf @)ﬁiﬁﬁlbus lplihseﬁeﬂiﬂ hﬁlh@iﬂ&l @ﬁns form tbrough

the meanpc%%‘q&lgiﬁers or %r\r/?‘sgoem of fonn%ord, qué OP{R hf‘sﬁ cn}tlie mgllq%%rg% € a semisolid

conprise
or a solidgagdgthepgse of mulswaﬁ?ﬂo@tmembaqeh@d@aw @t[her means of stabilizing emulsions entail

the use of}irﬂu}sif Brs iad rﬂy'bb ﬂlccfi}bo'rate(d(ﬂ{td/\élﬂar pRBSLARBIzibA E&hlhﬁér@may\’l@&a@lgz be

e oG SR 550 S P Ry B s e
dlSPersedéﬁllﬂS dilsomdn E]’@mﬁ!iﬂltlcawsigp Péress, dirh¢rmimo R®gdr mddlanieh(Eds.), 1988, Marcel
Dekker, lh@d{eWXQH@NYo'vbluﬁé pBl @b)s of ‘an o/w emul si on enC| ose

titut
PO A T R LT —

~ of emulsigifs apgbitaey begit raiéveil ingle litamatae(Regéryin SlounbaceticAll Dopgedsinticiet@an, Rieger |

and Bank@! (qu L k\/éfcglrbekl{ep %Bﬁlw E&E lI\?Y Of) nérlep ngafdgoq‘lt it Eﬁaﬁﬁa@elﬁyal Dosage

or no ynam ¢ st abi )%0
Forms, LH{’% Riggsr g Bd‘i’l‘§’68i1ﬂ)1 MuesRekkridae W H%Né(ndP%?r Wiimed, p- 199).
Surfactangseake typthiaByepBiphilid 408 coniplie aeydrihilia hndarhy&aihbbidhoRiss. 'I[hhﬁﬁ@of the

hydlrophigtptgl fhgﬁff/dﬂ)g)ﬁdbﬁ%gtmle e t]hmu%acftag{ e l;elé}{ tgﬁﬁ]th% %}%x nﬁ"ﬁ?ﬁ??%ﬂe balance (HLB) and

rs or the viscosit
i  valuapl (04 b CHEOTARS apstraledias Bttt uetmrwmwﬁvn%ahans Surfactants may be
classifiedSmortiisrarbrit Elasdds bakeS & theChatuRSF ﬂlSh}Tdfbﬁhﬂ@@p Qfom&ﬂ&l bSér@) caﬁ&nYd #8d

i n S her nean
amphom?cr%te%? é%%hg%n unﬁaﬂ?cﬁaege use egee i §ioF %r s éEgslgﬁ 9'8% gﬂ Rtel Deldeer,
Inc., New Yrslp Noorvatugd Lim&)-ei t her phase of the emnul sion.
[00139] Faruthisi of:duﬁfn§ B fiddy R@dh ¥mdh@onGdrAsiStohd BTude HhQinf RbYwax, phosphatides,

lecithin aléCP ec%ofxl sg téon%c(sgsg %0%81:8%8%6% u@gg@%ﬂhﬁﬁcﬁ]ﬁﬁ g{eg !:ala ggggaré% Iton rm w/o
emulsiong ysf jetdin thejr daniselid Pqﬁwmpwelemamw&busmmglaged Bdropislic petrolatum. Finely
divided sblldSREE SR beenRhRASE00d BiRlBRAK ecﬂlg%co)nbm;tgﬁ Fith MBEESLs and in viscous

prparaif 58 ol S ap P e BT g eyl o
bentonite gatthiulege, agf@meskaomamentrhqrulndtewotlkedaapxpinmmaiﬂmhte tnd cbllmdahmgnesmm
alummunt S lp@rﬂeﬁ’c@an‘ﬁﬁmr@% s§lﬁd@ Eh%h %Q:grbghao\f glyggr?ﬁllstga%fé ewed in the

literature arnmaceut | cal Sage For ns,
(001401 $ feegserpriedyiet n%“eéﬁgafwwtes&ﬁ%flw (dpded) in eopdgien onpatfeigagp and contribute to
the propeliekdf@inylsibma CThese INelvdeYidis, lojls, Max¥s, fatty ediddyeetyllcolipls, 28Dssteds dG@Etants,

hydrophlflcq:oﬁmgr 4‘61;;1'\1,3 %%Lanmc?dgr%e(l}?g QIE %Bfihﬁr%nagg?e\%l@o&ge Elrm%?%bean%an Rieger
and BankgrfB.), N6, Miise! Deldjse, npojgw Y‘Sbrl‘f Betohrred. mpD; gapi ie Bhepecentical Dosage
Forms, Lﬁﬁ@mnpmbgef £nd BAike: QA 1 1195@ MarcBaEeH e | N@w 26 MY, volume 1, p. 199).

[00141] J?%dgopﬁlﬁc colﬂmﬁ [gl dtmcgl 0ids inc g?erntg'%rleg Of t he dr 2 Qﬁlﬁtlgzlé)ﬁlymers such as

T hatur e SUFFAL

Polysacclta@@eﬁéf@r eﬁmlehzyseni@ peat. hlgibic epd pmateenabauarwe, %ma&)lmaandl traggcaath),
cellulose H@HVAMAEY (Br 1:@Rble IcRb &S B Meinddshghd @ﬂ%x?ﬁ&p@ﬁ&lluﬁga) and synthetic polymers

surfactants in the preparation of tormulations.

Surfactants may be cl assifi Ed into different classes

based on the nature of the ‘hydrophilic group:

noni oni ¢, anionic, cationic and anphoteric (Rieger, in

Phar maceuti cal Dosage For s, Li eber man, Ri eger and

A NSO A A
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[00142] Since emul sions often contain a nunber of
i ngredi ents such as carbohydrates, proteins, sterols

WS Rwampjomgpf?étl des th@; may readily support theP@r/UMOh6/037313
(for exatl'r%fe ar or&;“{gr -8 Téllsc:se € %rkgjan??a%ﬁvmﬁl poIIS}'lm fgtr ”ghg d?sceorsre s, 6{11 Hlevgtefw form

colloidal é‘iﬁﬂ%ﬁ tbﬂﬁsnfbéilzﬁm‘&%qnbwomlswé Hmw films aroalbk;hp dispergggphase droplets
and by m@zﬁzlfsﬁhg_ﬁlgms&bi@toeﬂlaéﬁehaﬁﬂmm um salts, benz gl konhu[)n

Nl or | .de sters 0i C .aci an oric
o421 §ikeirhisisof e ShogPer S RS MO G Rdalrs P e leon
phosphatidesythetimait ieagil s suprertyiireevoestit ofd@t@ps, thesa farmyratiofis dftfreincorporate preservatives.
Comonfﬂﬁéﬁ%&e@ér@a@%s inf¥Rdel SXeaRiBRh %rdﬂﬁé%gns%)ﬁdpﬁetﬁ}rl ?ﬁab‘éx@ gllof;ﬁl)araben

rerpaS SAVEN ? aﬂS?aS t ocophero \b/
custerar RGP, e A BB esfﬁa?fyrhé{@fé’a Tyl 8P Agfoxidans
are also copuiordy algedaigenisonsunilatings @ seenbiceriagion ondosottishnAntioxidants used

may be ﬁ@@{a@gl\ll &weﬁé&s%uoh @sntgcoﬂlm'dlso dﬂjganltite ?/Lﬁ]ﬁd’t&lh?ir&y?rg %I% iﬁ?jirlatleﬁ e

itric acid, tartaric acl
hydroxyf%}beﬁfqoﬁrgiichﬁ agghts .glﬁlms gﬁcetﬁlc]a@i’l g posfurgptabisplfte, and antioxidant synergists such
as citric agigy toratiodoiand ddcithior al and par ent er aI r outes and net hods

[00143] f‘}% gﬁh@zﬁmﬁ oﬂ%ﬁ%ﬁ%%aﬁoxg%\é%er%% u%ma O{a EBO garén?era’tl_,routﬁ% and methods for

their manpfagipg parx(ﬁ]apen RIV’é@“é‘rm theyiferpans Kdson. GlEﬂgngaceugchlgosagvﬁ pIgs,)| Lleberman Rieger

and BankB&E&QJ‘ 1984, Nﬁrcel ]ﬁﬁk& ¥R!, Kew Mol N. Y VeltH¥B, pl 199 EnhR3) formulations for oral
tions.for oral ave._ been_ ver

delivery IEU%A ?rl v%ar bues% [ becalse Of reasons §{O case oggr%uggg}fg 1carc6pr% F‘hﬁbf"&ﬁ‘ n and
bioavailapifity |sferalegmff (Rove{fain Phebmasrutieal Besageridrmisi Iocboraiah, Rlivigbriatd/Banker (Eds.), 1988,
Marcel DSELBNBP.ONH York, ROS Ofofume it Jp. 233 2438 GbHa e 8uti A0SR FEI% MBeberman,

Rieger anbelBﬁr’g( (E?sr} 1 g@ ?/%recel E%gl%k Elc]\#' e?v YS ggf% rﬁé’lufl%% 8 &gneral-oﬂ base

_ laxatives l°d§€ilﬂble Yﬂﬁmﬁh%ﬂd gk Etrutrgisg pr Ei)ca,@a@e arE-@mnong’ themaeb@srthaha,ve commonly been

amste%d%glﬁyas%mem%gr (Eds) 1988 Marcel Dekker, Inc.,
99). Mneral -oil base

onnaa) P pislient mergea?na*aveemw? %{ﬁmglwgﬁ%anﬁw@w Fpfprmulated as
microemyigi¢ns.iA migwempieqanaga bé dfiscdas esyaenmorgvatel) eil s ta@phighlils whiktas a single
optically H@ﬁ’o ic Qﬁ%ﬁ&%naﬁl&%ﬂ s@agﬂlllalhc‘lsstoﬁl{l&gﬂ{&roﬁ’ : 1J] yl}aﬁ'n?ah%yﬁ Dosa%% Forms,

S1 ONs
L‘Gbenmflﬁ%}%%ﬁftafﬂ@aﬁmﬂﬁr (s bllg’%‘d}‘?ﬂfeql Betrralec-iran Bgu s e L p.245) Typieally
microemiflGensrett yistetls A& aRippai st cﬁ@Srsmg“anﬂSﬂﬁH MAGIS lstﬁﬁctﬁﬂﬂbdllﬁon and then

adding a g\@i{cieﬁt%gm ofth fm%g{lzogefnt %rglgf an 9nterme ?3 cﬁﬁpﬂ@ alcoﬁol W}J rm a

S1 Nng eotIC hernmodynam ¢
'Ianspare%tﬁ%fﬁrnemere&)m @l%muiflms fave Pi@’s‘l?ﬁlf deSCFlPFdthé?fma@eftawaélaiitable 1sotrop1ca11y
clear dispE)SISBPEtwloiuAB¢ibl liqlae thﬁfaﬂb, staﬁh@@ By m@ﬂ@laﬁﬂﬂlk (Sif sm@a’e:@i&n)ej molecules (Leung

and Shah]n? %%5, [}{?c{l%?ease%niués Polymers ahd #Iggiregﬁfes 5}gfre1éls %{)?SSOF E# ,22?91 ng
Pubhshefp ﬁ*@}fﬁ 2 { Pﬂfdpabv 183-318})- N@r@p]eklsmgmamﬂmq préppredivia acpmbmet®n of three to five

componeftiihit &fétuad'ﬁﬂ &ﬂér Ustlﬂf&ﬁntad&%r&aﬁﬂarﬁ gﬂétﬂag’teaw Sddfef hEhRREmuIsion is of the

Water-m-ol{@% Ora 011 n—wa golv:x:l} t}rpe ff ?I%gcgflt (?8 ﬂng Ero{)eguels gli,t% Oél and surfactant used and on
the structyrg aﬁgmﬁm ma@s pigkn polthierds Pk hgdroqaibon Bibsmi the susfaganhmviecules (Schott, in

Remmgtcﬁ'ls BRrRRERCASIGEd DRt BH1iRG ICIDANRAT. CRkS ¥ Sipbl e,

00145] S {ﬂr gljé)l cal Ia}/ cl gcgr di spersions of ftwo | nmscible

f R ghParacneigta! sppraach pising PRASIGSTAT At Bpop gEFislvely srodind s yielded
comprehegsivefkagvdedge, ttd one skilteh ek agsof pdvernigmelnel mﬁhﬁiﬂulswr[ﬁ {Rosoff, in Pharmaceutical
Dosage F QQ'E tLlé%lerin%g RBQJ.I gﬁﬁ?anl&t %E% )u g)%g, 1\?946% E’l} i ﬁg’g{kelgﬁégolume 1, p.

O sof ers
245; 310%? Rhmﬁa@%gal %sgeffsl)s Ligeize S srrrakes Giti 18§ Mgres! Deker, Inc.,
New Yorlp NeYd asfotehe VU pa333). Cofiidkdd &t dopnidhal bkikl€ehs tﬂcrﬁdrﬂﬁﬁmﬁ@ﬂi@ﬂﬂeﬁdﬂ@aﬁtage of

onon P B0 MG PR Ay R AR

spontaneqigly-er - i n-0i | (W 0) or an oil-in-water (o/w type is
dependent on the properties of the oil and surfactant
used and on the structure and geonetric packing of the
pol ar heads and hydrocar bog tails of the surfactant
nol ecul es (Schott, in Rem Ston' s Pharmaceuti cal
Sci ences, Mack Publishing Co., Easton, Pa., 1985, p.
271) [00145] The phenonenologlcal approach utilizing

o e
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(M.3 10), terraglycerol nonool eate (M3 10),
hexagl ycerol nonool eate (PO3 10), hexagl ycerol
WSGRW eommmioen@e PO500) decagl ycer ol m)nocaprat ePCT/US2006/037313

[001& 1&%@%@ r”“g O gj Péno 0 g{croe @Wg%}ﬁd %‘ra P%} &lglp%ll to, ionic surfactants, non-
ionic Smfelféaéléoﬁire as 901(/@14!(@75@@9 oleyé bthymse padirzlykanol datipriviichesteisotptaglytelpl monolaurate

(ML310) Ctaz&g'l {eRl lnamdbRate (MUB1 @%k’e[gfy@&&l @dhoolehtS @3 k(ﬁ h@xaﬁl@&l}cﬁ p&lﬁabﬂe
Suc

@050, diiihigor 595 nps eEN AL i PlrePaor g gttt
(S0750), despgyoeat derrgleatn (LAQTH®, adane brae ¢omhinatfon with eomatfactans Eigpeentficyant, usually

a short-ctaf@RbHoNGicifhs qﬂh&gf ﬂﬂo?ﬂclz aglg {inb%oﬁﬁg ﬁvl%se fg fncte e th gﬁ%ﬁaéaﬁ glr%glty by

e Cuem L e g
among sucfagant hegtilan Micramdlsiatsaolh,dbwiveet: Bphitd eifidhiShefuyd 0T gosurfactants and
alcohol- ﬁreQ el Qﬁ%‘fyﬁig%cr%fsl : tgrgieﬁrmgwﬁ]m Lyfd altt I"ﬁ‘le Qc{)%o‘ui, ]i;ll-'las% ma?éi tyfncally be, but

ueous phase ma

s not i, e ST Ut 15 HTere RECRALRE G yeisisiot,propene
glycols, altE{sd@ffiyes BEEADRDe olirol. YigH o)d@ﬁfs@ﬂn@ incjRid€) fB&thﬁ{dﬁh@{eE @0 fteriaB Beth as Captex

300, Captg}?§5l5v(§ Er’mvlﬁfgl\g ffatgr p%( es? S m%i%x %am (C-ghltel of clmlo (£] az'u?de %-@Pé/éendes

I"al s ’suc
Polyoxye@&lﬁﬁféslyce@tfaﬁyealé@séw By palcattlf mwglmwd gleperidps, setirdtedapslyglyslized C8-
c10g1ycaﬁehmgetabtba>hman6§;8co€é&1) mono, and tri-gl ycerl des,

et h aci d_ est

[00147] 1& cro¥1ﬁ1)1i%l ons a1¥ rEcuf%rl%of%ﬁere é}rodlré %d%?g)é of dg)g,ts?e}};lﬁlfzgtam ancythe enhanced
absorptlmpeﬂ diugs- )Ivepé;ﬂ haieé dﬂ@mulsib@(@ﬂy@e aridchéed have bge pabisel tobdhacatheloral

bioavailaBiith t bﬁiﬁ[ﬁ@ anuhx—ng {)eg%élﬁonshén&ﬁ&@ . %Qﬂ&eﬁ{cﬁ RQ@ErEﬂ l@élélzi 2{1 I 1% %5 -1390;

Ritschel, Bl%ta tuﬁi %ﬁ@&%@@m&cﬁ 51093%%? gﬁ%&g}cra?rﬁéséons %oﬂy%%§% gf improved drug

~ solubilizafiprg proesigh sfidog rofulsmtymatis/hydrelpds, pusdble dnbaneenteatendipy dpoEetducto

surfactanttlﬁdu@é'dl'ﬂﬁé?ﬁi%nstlﬁ]ﬁerQJrﬁlle ﬂbihl%\ﬁ@f)éﬂﬁeQBﬂn!yt e}éseQ);' rq;aﬂgo?l ease of oral
ncl udi Eg?qse ptides (Constantinidés

admmstrﬁqg PYSES® 285 ifo% gﬁ@éorvechchmj:_@ ggtenc& ind dfggsedicg%y (Constantinides et al.,
PharmaceijidalSRebegtch, 1048 HL, 1385;1Hb. et &P PhaGhirsci., PYray 83a1301143). AP BicrokBulsions may
form spoxgsgl@usly %&r’cﬁeﬁ Mp%h&lﬂ %re%toﬁ%ft % éé’:ﬁ%}lﬁ gﬁ'@&g %mggr?ture (s)\r/n%gbe particularly

sol ubi|'ization lon o
advanfagf‘é? ‘%ﬁﬁf"F@ Fipgheryetis drugs@gf‘evcbﬁ @ obipfegirotides. digroemyisiopyhgyp also been
effective @lisorptdran ddivery blncoud rciﬁr&fbh@lﬁﬁn boﬂﬂid&h&dc ald b&hﬁicélﬁﬂaﬂi applications. It is
expected {ﬁﬁmrnﬁagenflds}éh g&xﬁsp\gsn?o?xganﬁ ?c nqgmns of £h¥ Preiefalt mvel%on Pmll facllhtaée the increased

preparat 1 on, ove
systemic gheaptiga of ‘%‘EWECICOP% prshadeiggcidg ﬁ@athe sf@’lf@ﬁ@ynal tzagtl astheetl peiEe@EE the local
cellular whtaké oCdligdhuléans bt Hut16it 05 wikin &k gastrPRAHIBERUVdeEmR buccal cav1ty and other
areas ofa% earch 1994, 11, 1385, Ho et al., J . Pharm Sci.
85, 138- 143). Often m croenul si ons may form
[00148] Mﬁ@ﬁ?‘éﬁ@@ efhoypraggne mveniiei may elongvotpie additiogal eonpowrutg brtd additives such as

sorbitan thoRehBL '(Gpﬁi?:) arbhen Endtp@rﬁpﬁ‘foﬁl&ﬂﬁrﬁers tmﬂhp?om pgpgnes of the formulation

and to enl{giacréaﬁthﬁg ?ny of gl? \leanltm%%gt%?ﬁsaa guc{%lrc a‘&iisn‘gﬁlﬁ Prege (Jﬁvrﬂ&s@% Penetration
enhancefsl%@ﬂ@@mcwplolﬂsom afitee mpdsedinpetm eybe dissifiel as beldnligg to one of five broad
categoried-SBASERS 1B ach@ |bhé/ $hsy cthfam%Q%ém‘.é ean@ﬁb‘iﬂ%ﬂe%ﬁé &n—s&fa@t@ﬁtﬂLee et al., Critical

I catl ons.

neti ¢_and. phar maceut i
Reviews ig ?{E BEEE f‘ﬁglamfwﬂf‘ﬂlse Fo&mui?i |Eg?]i‘ of GFFp BlaTE |h6§r?§ené1ff€flssed abave.
[00149] Besideyurlicadeinplaionsofiere dremAny eg@ived surfuc@int dtr@aturddithat haf ik dnddat @nd used for
the formutaﬁ&l olf @lﬁ%seﬂbc‘;?eqncﬁxﬁ&tn?rm ge]:rsa Qﬁep tb lslgfn QJd ves 1c!leg C\Femclleses%t h ag% 0Somes,
ro ol t

nucl el ¢ acl ast ntesti na
have ama%e% greabigteerthpcase ofthr SpeEsly fedby en Wfppstiak Gexyfffer from the Standpointof
drug delivetyl AQREiGh @OPre@R Snvaition, fHdEdrne |"l€poﬁ>ﬁie'd1§eaw ARl Joﬁ@osed of amphiphilic lipids

arrangedQ@%hex%al%'il%ﬁor?ﬁ‘ag tract, vagina, buccal cavity and

are &nlnlstratlon [00148] M croenul sions
[00150] Igfosquigearp praleraeilar 4r mykifpmiclion veriglys wiidhdiaomtegibrancefdaicd ffamalipophilic
material 260FRQRERFrRN Gh AR GHobd PoRSn SHBRs ﬁ§co§@55’fﬁo¥1 Bfbe AN BAHAL Bposomes
(Gill 3), Labrasol, and penetration enhancers to
i nprove the propertles of the fornulation and to
enhance the absorption of the oligonucl eotides and
nucl ei c acids of the present invention. Penetration
enhancers used |n the n1croenuIS|ons of the pr esent
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t ihe c enl I wall. Non-cationt |iposones, ail thoug
,h_not abl ,e t o fuse a s efficiently with the cel
WSG‘:{ I0)\/:;\00I7/04mﬂiﬁ‘f‘l’jt ake u p.by macr ophages in vivo. {J@ﬂl}§2l)p6/037313
PossessT! Iﬂdxgnt )%"% ﬂe'i'rxg ta glt'{?) { ﬁ]ﬁle gtglg rﬁglqg;{lgcfal ozxa'ngc hgosi:)mells1 aﬁtécglﬁlb?oégble to fuse as
efﬁmenﬂlé‘ﬁ’éﬁhwe@ Walharg ifaéiwelp &y mpcgapBagedimpive 0 nm  under the
[00151] ]landlezH@ B6R inthcf madm® nls R |h§1dtvEs§:[b§ ged pRl th]gﬁﬁ(y &1 of ﬁVI\lf'] poreﬁ each with a
ich i

e TICRRN E

liposome FVM@S bighly deforfai(l B2 pbldo pashibrougidvchinegpes. o f | i posones
[00152] FuRthdr BlBrtagkd PASROERS iPORERIE ket Sb@.iiﬁeﬁ]ﬁeﬂilﬁaﬂralB %@ﬁlggcgs aglbg)gompauble

i oconpat | bl e and hi odegr adabl POSO
and biode B S B R Yo s e TP A PR e B s proec
encapsulaghd dyggs in theip s oniEsmpameps foineedtabeliseaps depataaoh @bisgfSin PRrmaceutical

Dosage F&Qx@ 'ereb!:rﬂlgx@ RIdge, aﬁ%ﬁﬂﬂl@f {EHF')E) 9%8 fl\}ia%a ]5%6@ %%l Ngmgl\! Y., volume 1, p.

radati on ( Rosoff, armaceut 1 cal bDosa
245). Impﬂ?%o@?%dﬁﬁﬁonﬁzfnéwepgﬁ@n BHlfrRwme (opdatipns aaeglsaslpldwarfa@mharge vesicle size
and the addedok erlymelofithe lipodewws.Yor k, N . Y., volune 1, p . 245).

[00153] 1'[1599&}1'1& lesfe 95131{1\9@%%1] agcpéehve{yh a%mp %pcﬁleng ;t tge site P'tf aF‘aog Because the

ace C
hposomk)@gibeme‘s gsteraihigmiapie biglpeied aemvmeu frbendippsomprere apxphgétm@seue the
liposomeq 240 1b@drge wifh QS BIRSar MEBRbrASE Abihe Tn@Eing JS‘thethb&Bﬁé 8 c@bgresses, the
11posomalqulltén%ec1¥e3ég§tled m"%loC TL? ?‘?ﬁ w?x gﬁie actle natge%%%ﬁf? ‘Lge. Slst eof

0sbmal
[00154] Liposqyeat i?fna#qﬂymélﬁwbwarthetfoces diexineitd ineebtizationay thavesie ofdekivery for many

drugs. Thérb ReHATHR Svidh& tRPRL ioﬁgal Ec@mﬁshﬁﬂmﬁ%ﬁ@somﬁ:ﬂ@eseﬂt Qz%?ﬁ g@vﬁnt?gte@(fvr:r other
s SR b s et Tt oned A SRR

_ drug, mCWtaeﬁmslatam ef thqquimingstbrad idiug att thealegmed fargvihvar e thilly @Gtihivigter a wide

vanetyoﬁ&@ﬁboﬂﬂﬁ?ﬂroﬁlﬁﬁoanﬁ%’éﬂbwlﬂh@%gﬂpl formul ations have

[00155] Iﬁ%oa()énea Pa.ﬁ u}'&oetrvP gr@Pck,c a's%%( tcﬁtg;% \ﬁgqs{)}g% Srse %}f&yély ?hqg?cblzoegmrﬁbwhlch interact

with the negaiichrrbagad AIA thakcultsopiotah stathmompled ﬂ"hbtpomivelylch@@_ﬂ DNRS8iposome

complex Ql[d@ %Qﬁetneg,saﬁy Wﬁ&rgéﬂl@éﬂﬁs@g&g bl ésq}{t ahgéd gn E]? | B&el tf)) {ﬁsac(i:flict pH within
e reauce

ﬁ)vanta es I ncl Sre
the endosen%iha O8It WRTUEN eI drapRg B capipatie i e HPRISBH Wanec tlgBiochem.
Biophys. ReacCopmmed198caamasoetsson o f the adm ni ster ed drug at

[00156] ﬂl&)@()n%?@hl&?a(;e I-ﬁge?s%é/e oxar{gga‘u%) E}eﬁlgr%eé enslgﬁ']].l)Ng ra% r].ll cgr;lp?ex with it. Since

vari et
both the q%%arﬂ fr el e sipiarly cb%d,gwhmn {a@eﬁes ]conmlq@sé@m@s odepifs.[Nevertheless,

some DNA iteftrabped whthio &€ aguk@s :@8or oEatde ‘HﬁUs&nels IpPQSRIRSTiREohes have been used to

deliver DIQ& §L{c§dm\%e+ y%ﬁcﬁx(e%n%seﬁﬁ%\ oS c% m%n irg {1]1 ciﬂp:f 0 r)%?etésm\émto f g(ogenous gene
was deteceewmeé&get qeﬁe(zbfe}sqt i, {pengl oéﬁqltrgléed REMSY 199809068 260np| ex

[00157] Ce BEr ths of msdﬁﬁg@ﬁbé@ﬁioﬂ inGIRRE SR heHldk otﬁéil ma@ﬁ:a@meﬁl? Qertved

phospham\ll,‘);llc%n% ne. 2i&eﬁua?ld cr)nseggm 0SI. ?%&(%?r € agg)[)gn%g geatgp gl:w\%ﬁsfgoyl
phosphati¢yidheling [Di‘@PQ) Iqecimalr@t@mltpéwplenﬂmrﬂadnt RPPER lAiuomy h@pinasmq(o\wﬁ@ generally

are forme®@frdm @J‘n c@ﬂah ¥Bile a6 Sc ﬁl@éﬁ@-ﬂﬂosgl{ngsgaggfom%«f'&lmanly from

SorTES whi ch are P sensi tive
dioleoyl p %?8"5?‘1? \‘E}@F@f 8??3?@‘1@%5 Bpriype PNRORRIFERPoHions foprad fes
phosphatigyildhéling (PC) Sicinsefobatrpld, bigbdNAC, antkgt P@ Anbhéraypals @rmed from mixtures of
phosphoh}f%li Eﬂd}o@ﬁﬂo%h%ﬁ&gﬁﬂe’ an({/&Qhul {e{?)p rather than corrpl ex

mati on occurs. Nevert ess, sone DNA i s entrapped
(00158] Ny o espre it e HHCEICaFaTE o it et yiiings el of s to
the skin, ijppdriBalaSdidms orhirlias SR I aV:R R Rt hblsBREb]. tNoeldﬁelhb&exﬁal BNAutations

compnsmg Ngﬁgo}rrﬂ g‘l\/f P@ Mg}laqragﬁcholies{g ?]F]o e}% gxéleneolo stea gp x&gg%vasome TM™M.

ture. press on

IT (glyceny) distesgatedediolpstpral nelyputytope- Kestdasyl (iR oigreased fo deheowpmbmeA fnto the

Control |l ed Rel ease, 1992, 19, 269-274). [00157] One

maj or type o f Iiposomal conposition includes

phosphol i pi ds ot her than nz%urally-derived

phosphati dyl chol i ne. Neutr | i posome conpositions,

for exanple, can b e forned fromdinyri stoyl

phosphatldylchollne (DWPC) or dlpaln1toyl

PN PN 2N\ o
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seUsk Binn. RDet s1u5It/ sin3dc7at' e
3dt . h1lat 3su! chmnon-ionicli . posomal systems
“GQHN®£MHmeﬁmE@tlve i . nfacilitati . ng the depoBCt/US1000637313

dermis })Licr#ouse&%g%lu %?;!Eé‘tgetkayé szsicthfn%x_r)[ 8)81% 11{‘)0% rgarésystgrré%\;[)vqu f%g'lilggl(facﬂlta%ng the
deposmonpfwé@m%am@élfﬁelmllayereof‘@wbm (Hset blyS. EP Blwrthd. 3@¢1994, 4 6, 466).

[00159) le&@fﬁﬁ@ ABSincle ' S4RAINBHGIRed AP ost D& tgﬁ{v@:ﬁdﬂ as Eﬁﬁ Bdrn, beéBers to hposomes
osones eci alize id

B2 ROk 1
lifetimes E“fhlh‘@ﬁ@ bnpsamies pekiing tsicb spebiplfzed lipide Exaradla tof sfepicdllp sthblmmmes are those
in which be@t@f e gesﬂé-(fct}m%E IIQH erﬁozl%gthé flﬂ%oqlé (A)@(Sﬁ%ﬁ%seoﬁe Qmore glyc%hplds such as

stabilized | iposones are those In
monosilggatEogP ) [0 G B M TF B P Bl FoPmmeen o o

polyethylbriegtysad fmGo Apietg.OMigie nstegshidy & be bouid byeang barionlat fdotlS it isSeGdht in the art
that, at le%§fofm9§151 @ila@l%&]@oéo%é &gﬁtalﬁ‘ng yagﬁlMaldes oshm%%%llyéh% o)r/ PEG denvauzed lipids,

derivatized wth one or nore
the enhang?ﬁ‘&ﬁﬂé?g%a%reféthﬁﬁ plerirallygahilied h{"PE@’f dmypsétoyl 2 e eptp ato clls of
the reticultkrgihthetigl s&smanb(REb)QJAmﬂl ebal., FHBS Ipadrd, 1930033, 4B, h]ﬁﬁe_rt}ﬂ ChrlceriR8search, 1993,
5337&”thought inthe art that, at |east for sterlcally

stabi|ized |iposones contalnlng gangl i osi des,
[00160] giﬁﬁ?ﬁ%’@%ﬁ%‘%ﬁl CPRETisigE opRGIere Bl spipifisAestknp Wi dhs art. Phihadivheuine efchl. (Ann.

N.Y. Aca@li S ubgt 300 |’64j'laﬂofted thd Biligfor h&%ﬂo@h@foélﬂm buy MBI @Rktbde?e&qmde sulfate
and phosI%hﬂthgﬁnolfT%?to Ilrrgpréclhv\é g]ts ?1({ ITaR Enr/es o{ Igtosl’cl)(@:ﬁgs? %%) nar{é%;s: vgs%eoeé]?o%lg eg upon by
Gabizon ¢t piR@rac.dYalehogd. SHIBT.A., 2988, 8546949\ S.Pet. Hb. 4,83 TR ewy WO 88/04924 both to

Allen et aRQﬁs@la{e%Bosorﬁ&Q@mprﬁﬁg (1?%@1% omyEleQﬂ@@j thé/ﬁﬁélﬂéigb ¢ 4 SuBREQPES
are known in the

galactoceregr{TP 5e|5 %étarnlg Sg% gt) 5:5{19 t&rﬂ;}g ? flqscyases ly\e%sames g%rpprlsmg

7 §ph1pgomygg7171pd§@ﬁes c@ap)lsmglpbqnt@dymthﬂplahjhhudylyhobjﬁe are disclosed in WO 97/13499 (Lim

etal). MoNosi al oganglioside G sub. M, gal actocerebroside

ul fate and phosph tldyI|n03|toI to .i nprove bl ood
1001611 sy SO B AR oo P s el st S rgiads of
preparatiapiereof) yre Galyn 10he gt Suddmotd PEIO@ull. Ia¢h. SocAﬂ}ﬁd 198808, 278) Gesdxibed

11posomesl<%§1§msm§§ nor@o?u%%):terg ?C SlBaitZ 15@"&1& c%g]t g3 q@é?}d }%}m et al (FEBS Lett.,

1984, 167 Gikpstscihas bydmﬂl%cmnﬁ @M@VW pézﬁae%vzﬁl peljygery agr@qls reidesignificanty
enhanced Glosdil]1fvesOSynilietiy @hcﬁﬁﬂoﬁ}ﬁ@fn&hiﬁ@c&byd& aBdthiért 6f c@B6:c grddpsof polyalkylene

glycols (22 PEGI% deRriBd3; %e"%% \ehb gt 4@6‘3)30 dﬁ%gzp@sfﬂlbaﬁ’ 2O FEBS Lett.,
i

rising sph ngo elin
1990, 268123%) @ﬁﬂé@drmen@%wﬁw@%q@naw érpqselmg |c<i>mpe1s1as IélOWh@éYlﬁleﬁedannne (PE)
derivatizedith 7E(1 86 s(ehhtHha&E ﬁémﬁcant [n@@&&]ﬂl blh@ﬂ)&cﬂléﬁ@iﬁﬁtﬁm&& Blume et al.

(B1och1m3ﬁ g% %r negAct 9%99310996 5 ) e%?dgdes%lﬁlv%sewca)?oni)t? 8%3&%9 d81ﬁvat1zed
phosphohpﬁgz pé@PSPEa&Eé} @Wemﬁhetcpmb@ppn of Sigtaaesirthosplatidyddthanglduihd (DSPE) and

PEG. Lipboen h_axfﬁ‘igcboval]eﬁﬂly bourihg’%@,mogbaes o8 1B xRS Gk h D ed désl:r@:@@ﬁ@%%{)ean Patent
No.EP 0 g%;ﬁ? !aiﬁ IrS] Snla g\’%@%?r%ﬁp ff. éwrd {p?s[) ecgqtmp%slmons(c'gﬁggn%%%q mole pepcent of PE
derivatized with PEG, and methods of use thereof, are described by Woodle et al. (U.S. Pat. Nos 5,013,556 and
5,356,633) and Martin et al. (U.S. Pat. No. 5,213,804 and European Patent No. EP 0 496 813 B1). Liposomes
comprising a number of other lipid-polymer conjugates are disclosed in WO 91/05545 and U.S. Pat. No. 5,225,212
(both to Martin et al.) and in WO 94/20073 (zalipsky et al.) Liposomes comprising PEG-modified ceramide lipids
are described in WO 96/10391 (Choi et al.). U.S. Pat. Nos. 5,540,935 (Miyazaki et al.) and 5,556,948 (Tagawa et

al.) describe PEG-containing liposomes that can be further derivatized with functional moieties on their surfaces.

[00162] A limited number of liposomes comprising nucleic acids are known in the art. WO 96/40062 to Thierry et
al. discloses methods for encapsulating high molecular weight nucleic acids in liposomes. U.S. Pat. No. 5,264,221 to
Tagawa et al. discloses protein-bonded liposomes and asserts that the contents of such liposomes may include an

antisense RNA. U.S. Pat. No. 5,665,710 to Rahman et al. describes certain methods of encapsulating
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1984, 167, 79) noted that hydrophilic coating of

pol ystyr ene particles with polyneric glycols results
WSGR W(i)mo ogr I‘Jl 19t anJI enhanced bI ood haI f-I i ves. SHOT/EL006037313
ohgodemglm%%é tide “1 g(?méntbg ¥9’}/ AHS’P Love et (d %ses pg‘[ﬁe?sf cgﬁqg'rgsggé tllsén(s:e

ene
Ollgonuclé@é@ﬁqf@@dfw gegalres U. S Pat Nos 4,426, 330 and

[00163] "ﬂrm&ﬁﬁmﬁ&gﬂe yet}ghdtlﬂaﬂﬁéfof ﬁéos@ﬁes b %ﬂ-ﬁ{e?omabﬂe%gg agg?e@§es which are

e denonstrati_n
i3l S50, SYRRIL TE DL o Qom0 AR i
highly de@gmbvaltat theydrogpdilh AfiEGPeretrdREBosh eareahichimv@alst i thel deaplet.

Transfersblﬁéé raf%@@a%ﬁblle 1 1Rl @AM nrfdnf & Whidh ﬂl@}narm&if %'th\ég§re sl gﬁﬁ% (adaptive to the
chimca, et Bi othyS| ca Acta,

shepe o s AT tUE G OO S B G b DRSS R g slEloading

To make fydpofsyednek it ipdsipleea gjd surSREzeREGatofs Qiswntglsul s th @ standard liposomal

compositfo BRI R0 begﬂ @Ldecg BaYL: Q«ﬁﬁﬁ Bﬁ%ﬁ ¥l @M %frl«?!r %gﬁr&% 8ated
DSPE). and PEG posones havi coval ent b PE

delivery ?S?ﬁfi“é? tlepgnigfgs P@}‘i’éfhPW’é‘s?tb%i‘sﬁgF"“W Pilesisnsque ngelio pf Aseldimqontaining

serum albipiinopean Patent No. EP 0 445 13 1B1 and WO 90/ 04384 to

[00164] .‘Eu!rfﬁé?a%’fs fm&?ﬁ%%ggg;ho%m%la on%rs] %EE%%OQSI (Saglugi?%nnaroeng?smag énd

erivati ze
hposomest ﬁ}éﬁr%ifcomaxpléwqj@g elespifyang aWa}\}qj}g tHe @ropqrtieg pf thy rpan@diffprgt types of
surfactanf®Sth nbyrtihad ﬁﬁtﬁena,ﬁﬁbﬁhﬁéﬁof @3 Bydrabhih/ Bt Ehlaﬁ&a ﬁLB) THlenature of the

hydrophllg%ou%ﬁ)sb o’w% %sg’ %C&n%s @ rov1r Iu; oeﬁmeo rhseﬁuﬁt et foafateg?rﬁgllg the%?ferent

surfactanis pggel aimnlywerr (Résgnrj iny Q@neegemaéwm@lomgemarmhwmglm 0&5A51k, N.Y.,
1988p%59d U. S. Pat. No. 5,225,212 (both to l\/artln et al.)
OSOIES

0073
[00165] 1?{1116 surrtn %%{1\%3 mo% 18 I‘PBHOI% g dt 1§czars§friﬁ% ge? lilO fg(itaélt alglg?ﬂlci sBlgthants find

_wide applnontw@ I@@}mi@@gil af\Cpernetie prodicts ynd-akg; l&bleﬁa@ a wiN gangeéhqf PH 03183 5n general

their HLH WloYA#@K o b tofbout 1 8d3Fkndin &Qhe%%&cgeaﬁm&ﬁrfagﬁm% include nonionic

M s S
sucrose egayy, ﬁ@@é@xylaﬁe@ @ste32 Nordonlid aititatiodathidesianid etherOducH s [At$ GI6ARS] ethoxylates,
propoxyle%&%gﬂoﬁ' 49 etﬂﬁ%llat@d/ﬁoﬁ%lg&l e Mre allo Enlt':]l deg {ntt?ls M@s The

2 to Thierr df scl oses net
polyoryelips 5@@?% SRS PORE ST O S PR AT R ds | n
[00166] If ihposfanmsmolédniBcarRAt neghitve clargd GAendid diksolvding avyRrs@d in hter, the surfactant
is clasmﬁéh' a8 %Léﬁﬁ:eﬁm&ﬁcos Acgﬁtg ﬁaﬁtﬁq‘u{)éxﬁl&%s SHS’IS&S saog(%js aac aecérﬁa%s,tapy?gnﬁdes of amino

t I POSO
acids, esteamf péégvszglrc]lm as ad(ySsulfp%agd q@xylgec@@gl sptf:@est oliRaterueh 2o tlkyl benzene

sulfonateslbcy] isb@EREtesDRS] theitds addrulfRichions, Al p@ﬁlﬁ@&siﬁe%bt%ﬂhbrﬂ Qlelaaers of the

S P | B )
amomcs‘?‘gga“&ﬁ%\?'%th%!‘ 1§u%]aem %glfboﬁgfg7 tlonLove Ieltooal dloscl oses

[00167) If hpypfenrmbmelesiip F40dds a gostiiie ¢haranwlkendlis drorived oeditpprehdsn water, the surfactant

is classifiédak @ibed Citnit E\Efacftﬁlfs uﬂ:ﬁﬁ@quat[eﬁg'} EdthonlnfARd 88 SQTBSteAdnnes. The
] et anot hl%ar ty.pe to g and are highly

aua emar%ar?momumbsfl & 15 D" g rngg % are attractive

[00168] IE et fertantmoldcole h@rﬂ@gb@e ftd ogmey sithere pbsitive st nedarigervbdres; hosmeSctant is

classified Q%anhﬁerg E5fghbedudRtahis Rbithe %91&' a6il §eangshsu%%te§ Qlklj'ﬁnghus WN-
that they are easily ab to penetrate

au{ylbetal?ﬁ%‘ﬁga %S?Gés which are snal | er t han the droplet.

[00169] TEe asaof Wrizene 81 daneraeasploabilatiotsand i ermeﬂmm 1ie® BEVR Pelvietvéll (Rieger, in

Pharmacemm%satgpﬁc}fm@mrcﬂ%gker ?nc e Qgr)( I@{/‘elﬁﬁ é) 28 t ' m zi ng
tlvetot shap Vgoresmt

[00170} Ié éPﬂmﬁuléfpeaf}qulﬂaﬁ ﬂ'-ielc@a:@élr@e P& e REesRoRiny FyEqmycan Iﬁrf@@tﬂete%n‘{o out
pharmaceﬁti‘cﬁigfmmaptwkg:,omﬁﬁiﬁoﬁohﬁﬁbu%eﬂefcmh@aﬁﬂ sBQated-Eﬁ)ndﬁ&K&ous solvent that includes
glycerin, I;Téfg’ﬁﬁef g%;ca trhiélie-ne 5@/{302 l it o‘ﬁsp { e%d? I§1s E)eheveg t}iat theocgpaounds will be

acti vato sur

stable in Smh@é%#alrﬂc% Empdaions so fhat ﬂﬁ@m@p@dﬁ@@uh@smemm toxgé Ela prolonged
period of fked grdeH ueer um al bum n to the skin. The

transfersone-nedi ated delivery of serum al bum n has

been shown to be as effectiye as subcutaneous

i njection of a solution cofl ai ni ng serum al bum n.

[00164] Surfactants find wi de application in

fornulatlons such ‘as ermul si ons (i ncluding



10

15

20

25

30

35

40

| i posonmes. The nost common way of classifying and
ranking the properties of the many different types of
WSGRW(smohmﬁtoarﬂo’s bot h nat ural and synt het ic, is bpCrsNees7313

t h it
[001"7{] i} _Fultcﬂl e(:ll]hl‘gx grreag% w1{lh ded’li‘{ mty tl? gnllrg gl elil o L Bs%tﬁ)g Iecﬁaé)glg m%gp%hed as
1y0phﬂlzq§rpewed@§ rqcmntmism a esé@fqmoumhm cﬁmnmmtfaeeg orak Ieasiv§ %t iokof the solvent,
such as WAL fahdimRe m%blﬁ fnﬁﬁf()ﬁlﬂﬁl@s pﬁ&qga&xﬂuéﬁ%oﬂuétﬁﬁ h Q)%li(tlall ﬁlg @Eaftménpreglmen

ke
st gk T A on 8y Bl sypcs ferober blaten s

burdensompindandling shdecpmmicalyriésg dqfirabletthah g fophdgion thitegh saSaidstorage at higher
temperatutd nSeQ5HdCdu§ %rrgﬁcﬁieaﬁgposnm Bf RBaGinSH Ec](u@&lg ?o'ﬂlthgn e pegcgl\é\ﬁhggd decitabine

atjon. in pharmaceutical and cosneti ¢
sotuion 3ot b R "B F QLo S b reerede refgeraor o
less than Gjign &ragdlitidnhigfusior-if Bold Ailidias caneenpgret disc@nfoR artd@ai BakH paileBt, which induces
memmmﬁﬁﬁﬁﬁﬂkaﬂmﬁﬂakgﬁkﬁ structure. Nonionic surfactants
cl ude nonionic esters such as ethylene glyco

[00172] %Ystp(éiff)gng 'IB? 18?)?)1)}6 élﬂ%an&ios,tébqlbogsrpé pisdeciigbifeandl Yyt formaptagineghe compound with
non-aque(® bcy\@htymellihyl}maeﬁﬁcﬁl‘menu&ﬁd’nb baﬁnaﬁcuﬁﬁéneihs abo%-l(éfe@ §ﬁbl&§sta@s%§ated with the
current clﬁﬂﬁ u@énﬂ%%{%ﬂe?g? £ 0(1:'%1 o otf e mv % ocgr%ll;rc}’g?% 683;)}6%?1 écabe more

suc
chemically Ft&l%q-qunélecnm f@'fnhletg in aqv@@};s Eﬂll@p@@ymtgmww@r acklegbtOyamel. ef the
solvent. are al so included in this class. The polyoxyethylene
[00173] I?i a P]rela ntd%méa r1 aern {_ha L}lqsleng?esffg'mﬁ)l?F %Tg%ﬁr{q%? Sxilrhzlg 7, V\(?FCF gélteé?.hrent
ophonallyﬁg;p than 2086 watar o t]@ego]aenh epfanilly éessghrarl 66 wakwein the tolvest, or optionally less than

1% water 6H tBS<@1lv¥ R 0in Qhe Vi SBE i %garrhd'&edﬁ@eﬁ %nulzlnﬁ? is Stled f'ﬁgs@%ntl{alﬁr anhydrous
ionic surfactants includée

orn orflih b EdhER R0 Dl AL Y el et LOCTRC

. [00174] Qg the efharzpd stebilige fhel@yentwtigmslath ngybd trddendieingposddatundEnt =

temperatu.?eI {ﬁe’rlebysdéluﬁ@a'h@ysre(ﬁl@lgg ﬁ& &Wiaa@xalﬁxg t}@ 'deX | Fxﬁtﬂerffﬂet 1%nt1ve ormulation may be

tes such as al kyl benzene sl fonates,

comveniiy ] DA< e T bP A RPOE A RIS U R £ Gvenivformiaton
may be difyked sithabes infiklve finid Stithburpiollibg) Aid afliefes toQfpaticht Ao @Rb&ature,
thereby av%iﬁqrff%ﬁltsﬁ?}%aueﬂtsa§1§co o6 ags&?ate%'uﬁ}( Léﬁ%ﬁ%ﬁ”d the soaps.
act ant ecu e carries a p05|t|ve
[00175T Ig profbgremhpriment: the iy ergfy Scompapadis dissolpdip alyeaial atidifferat carcentpfings. For
example, thel fobruddtiannay ti@biRSSinpris€betixSn C. ﬁEﬂdQO@ Getwéed ll LQINIOG; between 1 and 5 0;
at er. |
s S48 G0 S AL AR ATV T SB4L5 2P0 e
compounq pepmiRs ghyceris eFpesiicsennies of thft ihyegtive Icmund[pe(};b@e]n cprcertithigns include but
are not liritdd fo2¢4, 20120, rmlzeczu,lzm alBD nigft@. abi lity to carry either a
ive C ur f

[00176] i 1@ %entt %T:@/ s c()]tr g 6}/cer on%/msr Ii]?g %mprpnﬁh&{) 5 chrog (é:]fy?aog%lfohﬂt %ycerol anhydrous)
may be “SP‘HG IPY§ppEe theﬁoyﬂluﬂaeoracl’relfe@@v islyertrin Witk chemighlptuiity biglecithan 90% is used to
pmpmemgh&mh@ﬁhges Nal kyl bet ai nes and phosphatides. [00169]

[00177] In angther emb en%J g% gn%%?ﬁgg c%gllgoﬂm i8 3}%@ cgg ?ﬁ%}ieg\%fg %‘on% ldl%fterlergc ns
concentraf2iyg anva@femplp, (ﬂalformga)g eafontins)ly ddapielbetDedalRa rand 100,hetweddeVY and 100;
between O\iQBJl(iO Dhtween 2 g-lﬂ%& bet@zeen%%ﬁa IOOIQQV%Jan an!i [bOabe%EJ fOCahIA ﬁ)B or between 20

j ment he conpounds of present | nvention

and 100 %@VFI&VW?‘@& ot il g PEPPRIR e eﬁneflécoﬁxwypl%fe&eﬂaam e propylen glycal
concentragrpsipdadebiriare nodinpted ®i2 16, be 22,afPOUN EndsOmgaited i n
[00178] Iﬁ‘?e[f' alﬂﬂlyi%% 11’&&91 gx::\]reentnl;%%mgﬂﬁ& %?A@S%lg ]I}{ %g%lveréthcgrgl%lﬂg l ec?r]en and '
propylene |g%yc<r1 ét %&F@W@dﬂ‘{a}m ?hq éoné??ﬁ?ﬁit?ﬂ piRsopylete elisel instheolvent jspetween 0.1-
w%@mmMmmmmwmm%mewwmmwm%tMttm
o079, UEEAREHHAR By ST 2L LSRN, B 24 Ot L ey riops o b
Combmn&:glycerl‘}l and polyephylege elycql(PRS) such prPEIGR00, BRG4EP andPEG1000.afe@canation of

7t w3 ith A decitabine, to mnimze drug

deconposition decitabine is supplied as |yophilized

powder and reconstituted in, a cold aqueous sol ution

contai ning water in at | eadl 40% vol of the sol vent,

such as WFl, and diluted in cold infusion fluids prior

to adninistration. Such a formulation and treatnent
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suffers froma few drawbacks. First, refrigeration of

deci tabine in cold solution becones essential, which
WSGRLWO googusmerfsone i n gandllng and econom cal ly | EBET/US2006/037313

3 L ¢
s bt i O LS4 B O R LB 1852 e
50-70%. deconpositi on of decitabine in aqueous solutlon t he
[00180] Il YRCRRERL: %&W%ntdtﬁé:h%ﬂﬁ)de rd&n@@rldlﬁ d1@61vd'tl&h/d1@efﬂ&nycob@nttaﬁ$ﬂd seholvent
e. sol

combmmg@éo@ﬁlensetgm:@d) yﬁh}ileﬁcé glycgr s écegil of e onceanzénSc’nSl’ o%pﬁogﬁ gﬁr Ilqatﬁe solvent

is betweendid elioMepeptionalif besiean! 2%, b@wnﬂw -60%] Otlaﬁveefa?l@%%gﬂéﬁ’ﬁ concentration of

polyethylegé %iﬁglrﬁl RE th@ﬁ]t‘#s Hoeth 1099t915)3€ oﬂ@x@xﬁall?ﬁgtwaeMD@/h bbtebd 3 6:80%, REbetween
ent's resistance to such a regimen. [00172] By

50-70%. nDdlfylng the triazine ring and/or the ribose ring of

[00181] Iidewiidvadint expaiiatntaly froembhtadditivg of me:yh;mgmgiwdl fwitltehimprove chemical

stability, I‘Qﬁ&]ﬂ v?sgolé%pme%&lnylﬁ&hs anll ﬁ@ihﬁ@ @ﬁﬁﬁlﬁ%f |th@ @lverfﬁ@er Mb@ﬁdl ﬁﬁlﬁ solvent.

clrcunvent e above-listed ro 2%ESOC { 1
(00152] Ty pipemergeiceLfpPEREORCED AU OIS ABH TRHF RS Hpbipiaion n e
proportion 5@ SRt theforilltibd NS remilting pitt bitwace ntolviend & rfhe auidifying pgent may be an
organic ac?i IExa pﬁets o%)r%amc acr[Pl{lc? dg I'ﬂ)gtr%e%% n¥te§ {oagéo@mé ;Jaﬂncﬂgg&!idt é@n@ Gcid, lactic

ornu ous sol utions cont alnlnggxater I n at
acid, oxal: e forai0 6 Bozen bpiE: ) IR acifl, glpPapid | ehtagpiqfcids e deid,

aspartic acdY Bl diRHALd, and Qﬁtld oM eTIEelaM&fyﬁxfg fagail radyiaB 6 beCa idogatiSacidesigh as

o wat.er t.he. nt...optionally |ess than
hydmcmo?f)%’}’ramfé‘f)g i aclg’tp PRegY {FE h?ndme%pt PSnall'y 1ess than 10%

[00183] Iyigbeipved faattafidingso w«bfnng agspt toofhe formndatipyfo maiglsingpelpivaln el g (o8-
within pI-II 4L%) Fa&ﬁtat%@xleé@ Qssolutibh 2 Eh@ m\é@ﬁl{/eafoinﬁd'ﬂmd ﬁl'ﬂﬁ s@iar @ edbtetsGdk-term

stability of @? {?T%Jmugg 31}1 g?a'h%} sg{atlcalr é[}?l‘%lg gaé ersévg‘m le %%:o%%)ggo%pq BE%H?%HW to N- -

_ (formylanpdign) Merf Sc-deoglribéloprvelats *@ncltcbcoamwmemmbb'rto forobEPA -

deoxynbo@ﬂn@%l— - ah}nlﬁe ARG 8Lk ﬁ@h}ldifotlﬂlc ngﬁ@atﬂoﬂM@d’Neh M€ formation of N-

rimul ati on maybe store a
s S0 LD R Ry B WEAR L BT R PG, Eepdsionstan
elevated t&ﬁpehafbdiwlohgs fodaeticgirofigpanifing: thineidjc splivéni Iﬁ-ﬁgjmylamglmo)—N’ -B-D-2-
SiEbnkIPE cﬁcsloraﬂm e 2) 5-
o SR M o o LR e
azacytosinerieprodigrd nT pEnafRg R AT HROHEY PH B elafﬁ‘ta%%gews??ﬁ TP
comprisirig fHe dalo@anki ldetivekivesndtideaabinechi | | i ng) and adni ni ster ed to

[00184] Ia Qarlaél TIIB z%c dlfl%x?%;@erg %%@ taHﬁ S C&IE%%RX o?(y(ﬁl Odi rﬁgml of the solvent,

I SCO ort assocl ated with infusion
0ph0nall§d¥04dbllleg/lfﬂqap@3 0.pbogrhyt thepoleRot her enbodi nent, the

[00185] Tﬂa%m 13t the/ &GN OB idh nfeg 0 A0pGted 1 bgbeyeren b4 atl pH 8, preferably

goncen t the formul ati on
between‘i(#a angB]tgg’ona?l?mp %ema é%weegg%x:%a d)%%mllg and 200: between 1

[00186] Ehegthati@@eutiprd fcm@ézﬁorl 18 aﬁffrag}g at Ippatt SAB 3972 95MeF Y- stablé PRA. &iprage at 25°C

for 7, 14, @[‘ QS 31Q1Q)re Led Wﬁ@ﬁha&a&ﬁﬁ’caﬂf@x@mla@@tlm PrefdhbBriatleab{H0%0%0%, 95% or more
bl n &8 g 91 2§ngorré\éent i ve compound per m of

sta eup‘éﬂsﬁ’&aé?? AT Sy el e eXaMI&S of the inventive conpound

[00187] Jpene ayibydisen, thepbmoertticd forowaion pidhe persenbigyentigngs piepered by taking glycerin

and disso entive domp Qhe ermz’:ﬁ s e 3bhe, Hx di $hhventive
ddi iv'u)%“tﬁe%@ rIDul‘Qf%ergﬁ?{lﬂ gg@ i ﬁab 2Rk, BOA8iGhHhventi

non
componng ogo3 i pE RIS S BIGIO ) GEuT SREBRoLT PATeers)
fonnulana:nihyﬂmdus) may be used to prepare the formulations.

[00188] 5%1'?/)‘1512 apl o) ee'éhog kY68 %tﬁbnms E&&tﬁﬁ‘a@ E&p@ & indPddbel theMratD b1 GBRE tb Rddhtive

prepare t formul at i ong %{OOlg l JrL
compoung felirend b s elFeRR nFxamplpieof P‘W@?ﬂ P8 thlgn B RfefoTg intlude, but are nor
limited tdj thtStQJn \&ﬁﬁng RxtpsRP Y selR@iofpeyicd) bndappliditioh effngitrdnized inventive compound and
thecombma onst'ﬂ rations. For exanple, the fornulation may
? fﬁy conprise between 0.1 and 200; between 0.1
[00159] et m@xon beitalierciperplic BRERPI5O0r 2ptioNaRido bul Arg nes Gimitip.fRseuical
agitationZo@f€onl Qventk@bMBGR:, SonddhbontQBirinp &l W e Smblidtian thet &0 F@fexample,
between 20 and 100 ng i nventive conpound per m of
propyl ene glycol. Specific fzxarrpl es of decitabine per
propyl ene glycol concentrations include but are not
limted to 2, 5, 10, 20, 22, 25, 30, 40 and 50 ng/m .
[00178] In yet anot her enbodl rrent t he |nvent|ve

o o o o N I
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b 3 etw: el L en 0.1-99.9% optionally between 1-90%
bet ween 10-80% or between 50-70% [00180] In yet
WSGRW(ammmoemm??bodl ment, the inventive conmpound ISPCT/US2006/037313

} Gidd Eae” 0¥ Bl éht concentrations

mecLamca 2 %a%orr gl ornat tfogsnxgay bF 966 8fmeg 6%Pr31@% gﬁ%méqr S 8r8 ocoésnba Silverson
homogengbly@evfaqturedm §11\@tmcltéwbmat1noo KEagtfLopanopipiveMd). gl ycol in the
[00190] ﬁx@hdﬂﬁf‘&anhtﬁm et Yiﬁﬁlﬂa 8% 1ibd. Q%ngnély, %tfdrﬁﬂﬁiohymigr%tz ﬂﬁﬁ:@ m a water bath.
Preferabl AT I Wgﬁ te % i en 2%° 40% artld °C

G R et e I DA FBRES (5 T Potaser e, recs 25°C and
40°C. Avreteywapl, B m@8i1i@Lhaydbphdaeh@I3liC. bet ween 1-90% bet ween
[00191] ﬂigfetggoéer %atgﬁ ttﬂ@ﬁ@ntgfgcomgﬁnd quglg'ﬁéli]m é&ceﬁr?ovpreakl Ieﬁe\,ﬁggi p@ﬂoql of time.

perinmental |y proven that addition of propyl
[00192] I@|Y§fét59ﬂwt:%tﬁatf°&raﬂﬂe?m%eﬁf% Qféhedh"éﬂtt"e P nd Ay fﬂfo;be Peleygd o cnbance
solvation\instce Sﬂ)ﬁnynaﬁ}‘r rdida@izhifnin Y B fefiStmedlych rhifiGd prode@! &s an example, micronization

may be pgfoﬁﬁe I‘xﬁlﬁr@ % cesE anEX %&%ré{%ru&%zﬁm eﬁqlnlgt Miﬂ r%al'rll flfa&lfqlﬁd\ﬁ)slrflchluid Energy

ceut| ca I on nmay
AlJetInCé%?ﬁ?r élf"échP |d| fying agent added to the fornul ation
[00193] O}ﬁloﬂallp,rthbﬁﬂﬂioﬂ fufthds bddpribel adjustitphelpBIr otk ﬁﬁah@ﬁeuh@’ﬁfoﬁnulahons by

H bet b
commonlgﬁs%élj Eth(ﬂig Ig one v%mt,t\gne nH% a%gséed y a%jnon ofl‘ agl af)?,s&cg‘%? %c%a%x base such as

sodium h}’%@tldade anqiier Vaalﬁten,rpétls 4dulmect wd stthahzechlwd«tlmn@f udliendd sodyitiprrs] sgeh as
solution G CtkllenddfittiRY feaadbit £bid disB@rh &ltmﬂ&) RX&Lita6indG kIQ)’WIIfl'Me MHGensitive,

zene oho cid, aci d,
adjustmg %'le ng ‘of tl?lf ﬂttarmr%ceétf?cg DIaluElé(al& g aﬁﬁ)r%mrg%? %i% ‘ggtﬁldpﬁrea&er@ecs 1?1ty of therapeutic
COIrlponematrlzmc acid, and acetic acid. The acidifying agent

[00194] OR¥nAl IR x&ﬁm@ﬂlﬁhé‘ ngﬁgys &pﬁ&ﬂoﬁi of n%H-@l@soﬁgd iPEER Gtmlpgﬁﬂdq}om the
aci horic acid, and nitri

Pham"%t‘&"iagf"mt“56‘?%3%31’?%“0? G PP TEY o At b I HaEPEPG R gl

. separatiogigetitd nfap intlade dhoermekeat filbationGediménntion, mdgentiéligatine@ thy pharmaceutical

formulatt&ﬁ ubf‘o 1ng9ﬂ_a|t 1(1%- e causéﬁ"bgl Mnr&@cﬁveé p&)lclgs %@tgé ﬁl‘seﬁ'ﬁ\g%orgp%ﬁﬂymay become an

ution of the inventive conp
abstacte (i mHFAME B P&ﬁ@latewthﬁgtnalmorlt 19§ 5 BYiH 2R forde i The separaton
of non-didsplveilidvarhtive)@npednd frbo khe phaieicentitd foRmlAiphsAnaly BNt G ialthiBistration and

nh IS ecitabine to N
coanes &%mfﬁérgﬂ(ﬁ&ﬁg%dﬁq 3- D- 2- deoxyri bof uranosyl ur ea,
[00195] Oaﬂy,dled@%é)@e%ﬂ Fqnt@etﬁéﬁterthmﬂyn Pleheibrmcsuticd fqmylations. Sterilization

may be paavy biy h@fsﬁifa’ﬂﬁl &Slyﬂqu@ -Fgﬂfﬁtﬁlyﬂld,l & QiablelRgilifatibrShet®l 8gLnHde one or more
of sterile f\&guogyc%n%ail a%lagon da%& Iac%nuon (I;]% cLermcal (}1sm%ec§ant to te pl?apmagguncal

formulatieg. . ( 2- deoxy- j 3- D- er yt hr opent of ur anosyl ) urea formate
[00196] AAIRY,.dectiineSE GOk ip Qf@t&ﬁn@lﬁen&hﬁnag'%g hReRlkORnRL th&Wlater content of the

glycerin ﬁsedeforq”oramgﬂattmggaf Sév%rtmﬁzg go'qtl_p? Vg %,meg Sﬂ,r{)ﬁ%rl)tg {%ﬁ 81f o]%g_t'lo%q{nggr I’s]tgr'ﬂization
step, the gheeerinmpayihe fiipd abrsh giving efzlani osbrwlution o én tirivéitiedconpampdinmtyserin may
be achievéd 6 ﬂfthHcﬁﬁ‘cﬁ ofd ﬁha%gﬁf'f:é)/ac@eﬁﬂaﬂé &'ylﬁé’ig%t it ély@&nnp ﬁ'hégych)n or the

e | ntal ni_ng
imetive PG L g CHi¥ %Y%ge%tﬁﬁtugﬁﬁ%ﬁé S fgving agent.
[00197] uiowally,dltcinesthod mmypfiitsT sognptisa edding@ahaog moamembkey ifdaigiouesleatd from
drying aggiﬁscbtlfé@ﬂgqgents[ Q@&&%Jts Etﬁ\)ﬂ@eﬂ adﬁtllrﬁgrbtgﬁs a&d@ﬁan%gcle fc%X/ 61'%98 igents In

agent. i s ascorbic_acid a concentration o
one Vanaﬁﬂ{ eﬁt{loxegfmti fugh as gycorbis €.Cld 6.?5?1'?%7]33]’:3 a§td PyixpyEes @erfofﬁtﬁy hg adggd. In another
variation ab@Zer®1il glyna)d dy bohddedie sol vent. [00185] The pH of the
pharmmaceutical fornulation may be adjusted to be
between pH 4 and pH 8, preferably between pH 5 and pH
3. Vessely o KitDE entqiniag koventiye/ Compoyrds ar Bpmglationand pH 6. 8.

[00198] THd @Ha&ﬁiceu-ﬁl‘%ﬂ? foﬂhﬂdﬁ'ﬂﬁ@&b&ibéﬁaﬁ this (ﬁﬁréﬂﬁblﬁtﬂapﬁb costaifd &f a@.ﬁeﬁmex vessel such

as synngeé é/&lls or amp?u es{gi vagngt? smg%% capac Sgteank?lz W& sgeg ?{183? Wg ciogttgip between
1-50 ml, -y mhor &2 wieriltd0 ml @@eﬁvr@ﬂlemoabl %enhted Ivea%stmaSEh% ste@0pf tBH %

or nore stable upon storage at 40C for 7, 14, 21, 28

or nore days. [00187] In one enbodi nent, the

phar maceutical fornulation gf the present invention is

prepared by taking glyceriﬁ and di ssolving the

i nventive conpound in the glycerin. This may be done,

for exanple by addlng the |nvent|ve conpound to the

- a




10

15

20

25

30

35

40

tion Sof pth Sefo/ rm3ula 7 tio3n s | m 3y be
perf , ormedJ according to manu , facturer s protoco

WSGHR\X(I) 3007/0lAp 76?}01 | ve son hormogeni zer manuf act ur eRCHYS2006/037313
" l‘x
pharmac 1 gla]up" o acﬂi nSnrans cér?alh% agu? z%ora%% an? g ﬁg’agg\\éés%aaﬁl? ?f éh& pharmaceutical

fOHn“htlQRﬁMlWr#OysterﬂlkﬁéOﬁtﬂpnul ations may be heated in a water

[00199] mtph:senp ﬁ@ﬁtﬁ)’h akd M@vﬁeh@kﬁ ﬁﬂ@ﬁfnﬁkﬂﬁg@h&ﬁveh@@ c Erﬁ% a host in need
|On

thereof. l%. SHs.% Wéné rﬁ%%kg gggow&ses %g mgﬁh\ée)gglﬂ%qugd lnfl pbq;ﬁ?ﬁh? eﬂowéﬁrl form, and a
non-aquepry ylilygat thbepmpdses QY@M@@&E@@@M! pdlyethylete ghyaalt dr@smbinations thereof.

Mixing of’tﬁé doBd deBihbint HA tHe Gﬂlﬁﬁtpke‘fe@abﬁlqgﬁg W dona861 o\f'QFIQHnJc caf formulation
cerln over %f ext ended period of tine

a°°°fdm€3% S RSB oAPPBR U K EY SAPYEa TR S e imenti
compoung imp@eliidifarey; @0 Apawhentany cabgBinpedibeny theytetprises gBRRAMNIRrein adding the
diluent toSR sMﬁltxﬁVQng l:o%f)t)ﬂnﬁ ‘f"esultgnltthe%a’él&ﬁ'of {Agghm&luéﬂf flozi%ﬂlaﬂg%yforkzlglmmstenng

ver f or med m |11 ng process.
the inventy ee?rmﬂn?aﬂ\/][n&l‘g theasyhddée %@WVS Fq@auxﬁynqﬁlyumt ey qu@e]@/sfgrm a
pharmacepiiaf fodratonMbs toRihBdeZ @S 010Jand noo%g of. -ﬁﬁ Enthllvé compound per ml of the

diluent, oﬁ%ﬁ%?&&%ﬁ%g &?cy IOP g’g%%] (ér&%ncl? %O%X i al%dh3 m&et{e ean I?) Lllflgg[aﬂ%%S mg per

mi of the glv#pr | ses adj usting the pH of the pharnaceuti cal
[00200] Xc@&ﬂiﬁé ﬁttlle(éﬁlsodblyenﬂ &Hﬂ‘iﬁl@xhtYS alé58inaAB J7 %ﬁylenla E‘ly&nﬁld glycerm wherein the

concentragg{ of ?rtb]i')y?ené %1? lm‘?he qllelrjl 1S beegwee ggﬁg Sis)& 8 ]If;{)l?%}%%e%ll ag%,cqueen 10-60%,

base, suc
mbﬂw“ﬁﬁ%ﬂﬁér varlatlon pH i s adjusted and stabilized by

[00201] AetHcdokdH} tOthe Qhﬁ‘oﬁﬁklﬁ dthe?dﬂllézﬁ ik 9 EbinStibn B p%?yetﬁﬁ!:ﬂé tginJ] arfdf glycerin,

| d
wherein oz SRS OntrLLO) L SLrAACELLE actd Ogrﬁrggén@rw\%yebeﬂmnl 0%

_between Ref0UstribetyeenR&44944 of t he pharmaceutical formulations to

[00202] ﬂﬁﬁc%ﬁ[@& &L S lHmént r@eydﬂhéﬂﬁg ?@o%ﬁmg&ﬁ oﬁ;ragiehel %l)ﬁologolye?}yl?e glycol

SRR R N
1-90%, bétweer tl-§0¥e ocetveeL20d 0for inht bacdphabnepeltthytat glycol in the solvent is between
0199%1QQQMM?B&Qﬁﬁ19@%9@&@%ﬁ9%@%ﬁ%b mPﬁf&@*”Ed by any

e techni que. For exa sUi tabl e separation
1002031 Tig e o PEPTRLY TBTAD o PO . 356 29 P I HE oA one vaiaton he it

is anhydr@e ehdne bigdohaif furtadd doriyeibd d dryigpabdnd MThe filue M @raP Ay JFBGEYtcoG@se one or
more dryih 40, AllRNBeoddaROBL Rk IRY. bE caused by

non partlc es i nventive conpound may
00204] ‘P Kigmey ogﬁonalﬂisftnﬂm igclyds instggiidon | e fngfrictnms why depreibe how the solid the

inventive PdtipoirAGfLthd @aént $HOWlEHY Iﬁkdd@@ﬁn@@ﬂla@a&ﬁﬁcﬁmﬂnﬁiah&ﬁ Zl"ﬁJlgstJ@ans may
also descrIlbe govp a ta{iirm}l%tgr tl-lrehrﬁsu 4 e}lgr?‘éaclzegtg ]%orrqulog g%ni\{ g[glg | NVeE %hv e

Jld naceu
mstmcmsa)@b' P1Ptl°éﬂné deserbe e adopipistiaten @ﬂ@dsetmwameo theafrestry ingéntivth e

[00205] '!.‘hb Qilluaﬂ et th&m&ﬁtﬁ@ U&ﬁptom{dglg} BdonttRddl uoﬁﬁdrzlté’ vesstelp el“h@“%st&%%a come in
steril ceutl ca

it il HOF B YL Rt B 7y B P By Rt g Ly 0 of e

diluent. SU|tabIe techni que. For exanple, a suitable

[00206] Tt ﬁﬁahlla'c&ﬁ@a'l RAmRbR gg)vﬁaym {/e@&is Uldlgts e a fIRE ﬁatq)sf suitable for direct
sterile filtration, ch en1ca i rradi ation, and

adlmmstfﬁla’a?ff?ﬂas Re B copegrfreled] g B egiin Sletiony flattVS torhat is admlmstefed to the patient.
For exampif) gharaecetital ahulftionsndebcaibédamthis frR&tiO6 nays Dot flthat is suitable for direct
Mmmmuggghggghgg Is unstable in water and hence it may be
able to reduce the water content of the glycerin
[00207] 15’% @th‘rdé Podfil depriaqdibprgio preaids Rrrbility wherewnsiabibiy el therapeutic effect of the
pharmacedea @orahilagpny/ compidi@fihetifvedtit@cotip B0 hnblf heGitthaiteha@¥ed or complemented.
sterilization step, the glycerin may be dried. Such
drying of glycerin or the solution of the inventive
compound in glycerin my be achieved by the addition
of a pharmaceutically acceptable drying agent to the
gl ycerin. The glycerin or the
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inventive formul ations may be dried, for exanple by
fllterlng |t through a | ayer conprising a drying
WSGR 4 f{ﬂg&)ﬂlﬁmm g 97] qO |onal ly, the method may f urPeEUS2006/037313
Il
" .

i’@@‘%ﬁ} ers.of the group
egcmt o it r ven ’ge gorﬁ' 0"%&1#)7"8?5"}?65 agent s,
[00208] WP@G“W##IQHI&@PS&@ ithle Plzmtsnveam bamibe adotitisdres! by amytoute, preferably in the

form of a@h@ﬂxi@tﬁﬁﬂ‘:érﬁi@hﬁ&l alidpRE tol S a@&@enissﬂlustla%d@agw Mﬁrafeﬁgﬂe%nt on the
ascor bi g%] ascorpate salts

condmon%elag trea ? the §01?q%1én:&%%t?for%&z)h08%cag a‘a exa{nﬁle é‘ﬂ’i‘i’t‘lﬁ@’i" orally, parenterally,
t0plca11y,\}131rawalt0m®ﬁy, sttratsndusly animarteriklly, tphsdenniakly, smalngaly dotthentlsculdly, rectally,

transbucc&ﬁfys fnﬁinﬁsa@f Ililigs&%llmtnﬁiblgﬁoﬁ gvaélﬁh‘f@ r}ﬁnla&%ul Qﬂ&ﬁj 119er %"or example by
The phar naceuti ca ornu

t1on
care 5 Sl suleniore: ot tf gy °fbl§fa%\6ﬁ%¥>au%ampﬂeds and/or
compositippsgicioldingaeithe/mestidn nsw alo 1&3@%@@@&@ adphisibiGredin sla\m&&blde @Ssage forms.

[00209] Bife c?frﬁkfoh&g §ndﬁ)k go%oé?rﬁ)gs & e£ﬂ0§ I?hay %gﬁlﬁﬁxﬁé{fh %J }1/1 gr%c? 1|n any

m% optionally contal n between
conventif Jesegs 01 Cora e i R ook PSR s e ieance adminisation

of more tha@ 9SgtheBapirit AideatiimthS éolfsé dflalcyordifiatetl Rekmdatto /ach1ey§9 nln oved él&?cal
r.mul at.i o

0,
oucome. Sl mpiaraio POE) RGP LG8, LA Nty Mg 1P Lpps s orome
[00210] Hye %Vﬁ‘é“’wa‘f’%é @i celaposmen wmam @ﬁ@vwwrewmoummmbe administered into
a host suddhed patidnz @t &8 oL 12100 anQﬁE Q@]lon-zﬁhﬁ 100 @38 tophcmﬂ@rltﬂo(ﬁ%/n@l opHonally 1-

h t
40 mg/m*’%a%&laﬁ;ﬁ? 3 mém Hpouo{lall? (11 % n ,%ﬁ(g)lngrgby ? ?41{1]%1%2 Ie\ri‘g odi ment ,

[00211] Ko @‘aWPIF’ ﬂ@@ﬁlpmue@t?mpqﬁewm @f\ﬂemesm’emwomme e qupplied Gﬂemldpowder for
injection, fdgethe ﬁvﬂbbﬁfeﬂ@w%cﬁ 49 E)mssﬁtﬂ @h?drc%@x{]ana %&iﬁer Qich YEREiuh Hﬁ}omde

O e N R
fqmulaﬂ@i?emymmqmemawmmh e nmﬂstgeln watprfefigectityl. his egitot Siay i3 firther diluted with
infusion I KB iQ e O s@h ngﬁﬁﬂcm&@ie ugegﬁaﬁu%"/a{l]éxgﬁ ﬁlj‘%&'ﬁ)[’l L tabe@ i ringer’s

. .. _the esent _i nvention. For exa
eoion S pBESEER o PR puddit SBA TSP GEHB T T delivey of
mwmmmumnpwund in asolid form and a vessel container

[00212] 18 9 H}Efefrccd eﬁﬂocﬁm&% Ithlé %Enﬁ‘/{l%}np&ﬂ?y&gdp&%ﬁm glaXrgm%\terec}rtﬁ a pg ant by injection,

e dil Uent to I nventive
sch 5 PGS MOFioR BT G EFIPBT-HSPo BhRRBEIET. sion over 1 o
Optionally the iuengitel comfpohil/com@dtition B b@ihihiftgred th @ pdtiont €13 bk 1.4 Kbﬁﬂfs}oﬁﬂﬂen per day

for 3-5 da% 138' &]egtn{eﬁ]t%y(ffsioz!t b ? sg &% 1- 1'8 n%{;'gipe a.ly L%fl) n?lg/ a?a oset of 6 ﬁ&{] rﬂ%li_n per day,

tiona orm a p
Ophonaﬂyaéﬁﬂﬂ? @30 BeiHEe =0orHoRHHerag0e A 0G0 mefe bprR i oty at  dose of 5
20 mg/m’@arpgund per m of the dil uent, opt| onaIIy between 0.1

[00213] I%p&i:cgag]ge T&%ac%ﬁ@ eéﬁ 81% g%rgg%_%nl ?(9 nﬁéﬂo:fs c%n%ger%(g? Q}:é?ﬂcﬁrgrvgd@e G'Ttt used in
°°n"e“"1°P&§ E}E‘}F’ﬁ‘fn‘?’i@PYff% canhe. Brisind isyeh nlOW dofvef di¢ dnalegifierivaivaof decitabine or

azacitidin€ Q’Bﬂ@br@ﬁ&daﬁh{ﬁtnﬁ%’ ofdeYileghRe mgﬂle)éﬁrQ!er caﬁ Gy %eﬁr&h@ ﬁlbtﬂylan%&lﬁ B4 Riivated to
ConC%n [
a

trigger downs%'g n% s V%l tralbsgl{flmglglegig}ag to %ﬁ %1'8%121'6'4 % B%f? ! gon%gg@;égtlos\lgeggmh eventually
results in frathwithese qaDces @l This ldyedoprme mo2Ferd086ld jaBORB stedicsprotoxic effect on
normal ce8§ Qxﬁrﬂdlls B&e ?e@cltsnl@ . Jare) ngfhgﬁalﬁgnt béﬂ%@reg&i uent 1s a

onbi nati.o ol yet hyl ene gl ycol and gl ycerin,
o) R BB SR GBI HOR PaLtgEHom fa it prs ormore
memniber s¢l¢veed Srodnvie igtoup @nipadingeeinsidd. (1hid9) the@ButiOpb@n®| duytitBRIMEE Anti-microbial

fluids, buf}enggaﬁhgﬂz\ﬁ@e& £0-60. % . or between. 20-40% - [00202]
according to the enbodi nent, the diluent is a

[00215] A&(S‘Fﬁﬁliﬁ}?gﬁtio&% thg fnv?ﬁlmp%éds @1‘% éqrmulg;@ﬂ 19; étl(hl}q feumebygplyatiog the inventive
compoundsif 6l n@hl- Ay @edtisi sblyent et £ iglycdineTIG @%ﬁﬁtzdﬁ@dl QY OfmuREQR ¥loGilEhe further

advantagegkye ldlrec?y %ﬂ%&u&r&bkﬁ aeg 2 w1t§c61p§15%}? 31[1]1‘:1018 elfd%%éﬁ 6 stgrﬁ 0 g gtlﬁ | form

until adml?’ﬁ@“@b Fedi baeisogyionn w0 P%/Yeftdﬂymeﬁemgll WaED Iﬂlelfwmtdh!ems can be easily and
solvent is between 0.1-99.9% optionally between
1-90% between 10-60% or between 20-40% [00203] The
di luent also optionally conprises 40% 20% 10% 5%
2% or less water. In one variation, the diluent is
anhydrous and may optionally further conprise a drying
agent The d| | uent may aI SO opt| onal 'y conprl se one or
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[00209] The conpounds and/or conpositions of this
i nvention may be adm nistered or co-adm nistered in
WSGRV&{@mgmmm\imﬁ‘itl onal dosage form Co- adni ni str at i BET/UR20061637313
1t ] r
readlily G Qd&gté{dﬂus d%nrorhﬁ)a 2y on ??{ ggr;]asx’%)ﬂ etfh? ﬂ’g‘%ﬁ%@ﬁﬁgﬁgmgégw calnr‘trxa diluted
with Waf@F 0, ot §&20:10.4, ?cbmrndie aelese before edatimisationtion mudsk.eve an
[00216] PaHBi’tstYa@Qecéi{ld tﬁH &ﬁ!ma&hﬁcglcﬁfﬁmla@rlgﬂu&%o@@nﬂé ﬁgi‘é@e;dlraﬂe JFB¥hministration

is by intr n‘f % | S, occurring during
Yy in aven@trlsl l%%% p%OélP Yo %ph&xfmaﬁuw:él oxfxﬁbm? therfém?nﬁW}éﬁ‘}t‘qn\f@y be infused
directly, wipousidecorstitnipe. conposi tion containing the inventive

[00217] 18RRI Yhe Qﬁmﬁé@%@dl ﬁ;hﬁﬁe%ﬁn s ﬂ&ﬂeoﬁhﬁ&&%& cc?h&igcﬁlr %t?ch% LYt

Lent at a dose of O. opt 1 ona
connectoxﬁ%?tw thraemn?lso ﬁagﬁ] ?(xi}nej:te a ﬁ.ﬁ; n«% an @ﬁfﬂp]@%‘]& Y- gom@toppg)f ¥epious sizes can
be used. Apessad crataining the PMhrmampbutisl foapdlitionA bitaghed to?zﬁuﬂ%@lrﬂl?r att&2hed to one arm of the
connectoxo @&ﬁﬁsﬁ)ﬁ ﬁlnhsy su'éﬁ gﬁ% Qws/oﬂgm ]gl[lg-ﬁg %11; % E gc{:r sg )89 g[’P ﬁl{gdose or%a&:/ta%d Ringer’s, are

oun onposition o sen
nfused ﬂ%%*pf} ‘?“Ed‘“%f&edé? B pihs ke SF?J‘?OmFeﬁ‘]D’é i ivsion s etvihe pharmaceutical
formulatignis bia rtinadl fn€itid thgy S@ |c$nn€dtt§ hl‘lﬁSesﬂﬂIgaﬁﬁhrH mlﬂhsbd/ Q%%%%eﬂtﬂﬁough a tube
. t
connecteclpcglth #igr'}nzrf 1e %Pe conné:cto ng agb%%%% thlSﬁld {rﬁ qn T%rglg%ch{%}ﬁeé 81«3 prior art
is that thedn?vaxﬁwg ¢oxpyd fsgrpxegtmth tfigipn Qn@,séwafplg it effterf the p{mm @ pody, thus reducing the

time whed @Edﬁﬂoﬁﬁdn@ﬂthmyenﬁ)@ cﬁlﬁﬁbﬁﬁlﬁﬁdytob&lﬁdﬂle Wi cbitaclwith Whker. olfor example, the
ventive ?&mrpmﬁnd?s rvalvg%dq%ss than 10 I%Iﬁ];rﬁlg r%es rl‘l;e$ Ie S]ilt%‘ll.n& #g%lnexi%ﬁ bf)c};{e art

[00218] Ratiqafs mgy boinfyszd yﬁhﬂh@] nhamlcwmati@nmﬂvjh%tfqr OrP, 3,3% atenoterh0E e as a result of
the enhantdd jst@ilkith O theABEhulaBh 2:816hokd RRHEH: oFinfudMn&Githedxiblk Lehbdiles of administration
of thera %{;C flgrm d that the reconstituted and diluted solutions

P 33?N|th|n46 hours for delivery of maximm

00213 @@W@W ot f80RbR]spesharel vpimed @it ertusionbod rlitsd dodtbling to the patient’s

needs. THe @éé@l@tﬁo‘n%?th&iﬁﬂﬁ% e 9&%&%&&1 Q)ﬁndlzﬁm@sqgﬂ LA §r¥o%e§l.qacgo?ijn r’c]o existing

patl ent by I nj ection, such as subcut ane us 1 njectl

bolus i.v. injection, continuous i.v. infusion and

[00220] The pharmandutisil formubaiers nby b@dﬂﬁnﬁlﬂ)iﬁ la@Bhveytiohdd @rh AR feloVBore member
selected ﬁgﬁlm%{}}ﬁ é}dér%ﬁngg%}xﬂ\él&r}} d§ ﬂ%ﬁ{}%uﬂé %&gguggsbnugrg%‘gp@ '1:d|s ea:%—nu‘éro%ml fluids,
butteing gl i3 inpaereyrc ORI GROReD OGS 2 nptémtetbty anti-
neoplasticpdntspatiaatint @éntsQageh@StBat @k mbmBddbs ﬂE:fdﬁﬂmd@@ﬁpeﬂlﬁMLy, antibiotic agents,

e. of optional l
hormonal g%gﬁ!s %ggésdngo ?tdgfgt %8)% ic /a%rﬁlz n%erlegl&s, mtegerons tc%lﬂ%els ﬁvm\gto né?da/latmg
agents, and ggroclgpal stibagifys, gy h@ZCOp@fﬁse@jwth{ 1@@211@]fonﬁuimod%m t abi ne or

[00221] RZBRGdidnliglihe &)nteith)ﬁthﬂ @aHen b 8N (S RedBleHtuston ofAdlS el ﬁ{erapeutlc

agents in § %mjge (if Ig:]oorch egfv}ﬁ Fn’l@(l:l atﬁ gceh}etr]eaatgyrlﬁlqu'gv%% 8111&2%2)2%%3@? g%ﬂg% géuma? may be
smltanew@mhmnzggvrd@pmdt Impope mfticdarckanmlyi spanfosionaf the piainghicantical formulations

and infusibil fURS eday B Je@tabd BGLINWEMe c@xﬁnmg&nes silenced in the
cer atjion can be activated

rrapt. nmeth
00222) 806 Bfg Bet b PR e AL PR e Grksion
resemble @%Phlamgfmths admegbolis pfifitewentsiyatinpisted te AP@PteaSnSund.
[00223] RN, &‘e\éﬁéﬂﬁl&l abgied A5tk Son bR SG AL anlaf?ﬁlfetop'?ﬁlﬁ saaFlg § lerminal half-life on

the order ‘%3@%52 ) his | ow dosa e, however,

HPHCS PR 1 PR YIS PR SR A L Ere shor
plasma halfdifeds fue weapidinavagél  décBabia by feemippaion %ﬂlﬁveh@hdi@ cfez[nﬁﬁht;eﬁ @learance in
humans is [h%g %;ll ﬂle or-EQr%f Pi%%%%gt 'fh% %leanf 2 [J}ﬂdelal%lé g?argrsﬁa cur% total of 8 Patients was

co-adm ni stered I n afy conventi on ormw one
408 ne/bLyithen negkalisie copfeaEaianiof 0 Mt Fepatipns le‘r@mqpmcwrﬁ@ns were about 0.4
pg/ml (2 M) flii adminfstetet] 6100 ffyef @maubmenf@saﬂppu&ﬁgs lonfid tnhisioh BHS(up to 40 hours)

plasma coﬁéeﬁ{:{)g(ﬁll Wza?%;o{lt Or? to 9 9 1?% O%l%l gls bn 81?{0[06@ gouéso?)t\?lémfutﬂﬂrérate of1

mg/kg/h, Hlarfi%wmev@he@ Qaftﬁﬁéﬁ e e aﬁmvmh | ialp etehdj-prateplhsog wordenfrafonmat an
infusion rdRyof $ @leikah isRgintahe tdb@‘@@@tﬂ 14801 C ANPRUILE akib} dRcdiRB M SRR is 12-20
sol vent such as glycerin. The pharnaceutical [iquid
formul ati ons provide the f%lft her advant age of being
directly adm nistrable, (e: 6g , Wi thout further
di lution) and thus can be stored in a stable form
unti | adm n| stratl on. Further because gl ycerin can be

.y
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buffering and stabilizing agents. Optionally,
therapeutic conponents including, but are not |imted
WSGRwa o 071/am0|7n§§bpl ast | c agents, al kyl ati ng agent s, PEIyERL1086/037313
xr
mmH }T' h%; elplasma concex%cﬁ' 9 o%oge%arbet Iwgsoelstgj 2 te% yﬁqee OE?%%%/%W@ a 6-hour
infusion qi @%Orw%m k’ﬂhma@ﬂg Pﬁcoacgetm@s dirig @ 6(P09uakm nlsqulqnmae@ 4let6aughnL. Penetration

of demta‘tfﬁiéﬁr@ckﬂh@&&brohﬂmm Hﬁlﬁlrﬁle@hés ﬂ@z@@@ﬂﬁe%ilaﬁlﬁJ‘QnM?QA ®88Lnd of a 36-hour
e | EV en

mtraveno*ls mf%qna&%exc%%fﬁwha&ed Hfﬁ:g%)&e bsﬁovi' s FFPE R %]ﬁis él}g{\ 0. 8]f° % t0 0.9% of
the total dopp, and thasg éymordationskip Hefvéen exdretion amd dage oriplrsthanfrugdéveln Bikh ¢l@aragce values

and a total BBy SRt G TANEML biCor B8 SlMiSstd bl RBsef Qd4Esp Bt QL ciGRQ géhﬂ]ﬂl&t@cgrapldly

t to achieve an inproved clinical outcone.
andlarge]g[%ﬂ‘etgbg’ﬂ‘f?f?‘iﬁ?son may be simultaneous, overl apping, or

[00224] Qeiggrietiteir ahanckdstabitiey ipenmiphror With deotalbif, e inCdtiveltbidduid/c@hpositions
can en;oytlct}xger Ql@ﬁﬁl%@#&&r&?alnd gl&&!ﬁﬁk@&&) as@cngteh Q/ftﬁlafngfl g%fg gﬁgﬁa}fzﬁle For

be per or ned Qzﬁﬁlconnect or
example, Hﬁ S SRR PGS ey BWPR%‘@% AP rvdsrrptioppbhtithen pripient (e.g.
cyclodextein)iactdli (6. sis@ebid daidl), pikeAind BaiRH Hy@rakidd), OF Paffkahlt @RSothSSRER

dihydrogén%ﬁosﬁgf’a %K{%hﬂ&&f p%&de@gaq bgFecon?nQuteds Wntlh tfrbllagét%’] (\)/remﬁgcgonl X g., L.V, 1.p.,

e I nventive conp
im., or syfeliagprysly- o%waab iths@owesisn hve@nsaltuéndgvatb PAYEAU$ eroIpmaenes SpvErt
comprising aRadef mibdifl€sonEnt %cmsrg%@ﬁa A&lei dyR61eHAA aﬂ'&@lEt? rhd 18u@he solution

may be a#ﬁgstggc‘dd%ecﬂy to tl]fe &naf?’ IO].‘b tle(g %rﬂl%g mrﬁﬁno:.%%mnéelt{j ép %‘f}kﬁ%%’ﬁﬁa Xmm Chloride;

>% Dextrasioi GIB‘Poaﬁsmﬂlh‘mtff‘lﬂmg@és infysiefflsidt 0 rapi d inactivation of

[00225] I:he ezriv&nﬁbd d&&p&ydsli&awsﬁais hﬂﬁbembrédlui{&f anfbyehi c@ﬁdi}{%nsd&ﬂm BfR8ed
he order of

environmgt 337 o g fElTe i B oo et BPHER SR oy eopppign it

decitabing, g aiventife dgmwpds@mmg) sitizns c2h(®8 storgd dh fdomwintpbratare pe@Kstifuled $iRinjection. o

fluid, andG ORGSR Ble gﬁheﬁfwngou@ﬂno?Molul&rbf @@Ehlug Qﬁu%org ecit ab' n €

centrations_were (2
1002261 I5gp Splp B %ﬁhﬂ‘f%?dh?w?%abagy A Bt PR R Fiorghave a
longer plegm} Ipifdiércompriredse bt of depibipel ThtisQthd mvdmﬁwcsl)apophmmposmon may be
dministefe@ BRI Pafidt 4t ©
’ stel nfusion t |t rrg’g g\%igsquc?%%esﬁﬁ%u&&y tg%n%gn%lé (fi}%]u3| on rate of
1 ng/ kg/ h, plasma concentrations of 0.43-0.76 ng/nL
5. @mbmaaaxhrlev-@gl with Drextive Bl madeafial @r@ﬁaﬁmﬁoncent r at i on
60227} ”ﬁﬁ: &xgv %ﬂ&i o %ac%lﬁltca% ﬁ Qllfx'llfl;qoﬂ;g)f hxg ]/prtt‘-}selntsm %n on m€y be used in <i0ﬁunct10n with

fe a i'Scont’ nui n
inhibitors; OF#FW éioqdase GLDAG i further mofiulate myqacriptiontof genapofyms- t@tees@blesq transcription

of genes sflénded®§ ﬂypaﬁneﬂlylalﬂiﬁﬁﬂcaia&ylﬁfoﬂt)f m%&(h@ sﬁ%rgﬁﬁﬁhann& a b | . Ne

[00228] I%EC ﬁ%ts 5m&)01gamé rﬁ%s m%ans%nlfgon s11encm¥ o%ﬁs 'I%? ?ﬁmﬂ% of alcﬁtglati;og ﬁ& gxe histones
is commﬂsd ‘?y fhwwm Pt ifies 95w GPI Ty erayz@@ﬂnarcgsb metzl tiapsffarase G Taleegd histone

deacetyladds HDALS). Gﬁdsﬂ&es &2 Q{é@teﬁ@ﬁﬂeﬂﬁcl&le 2§86 grtm%p bﬂg‘sn:ie lRatsfauers R€ated in the
terSER 0L 0spi nal g eaches. 1 t he
amino termfnal ails O histones r i3 f *I HZQt ag?ﬁ% s€ gping ﬁ,are acetylated by HATSs and

sma concen
deacetylaﬁﬁ@]‘wrmo Wath itha ferivad pt theljwﬂaroypse“wmrﬂmlnsmne Ipfinetbn &A@ dositive

charge is Qﬁ&bd t@tﬂe B@mé 1%51(!1u9 Vﬁneréi)ggghéﬂgng tfléjsﬁnlétlg§& nfﬂ(ht%gbng anﬂs%éxIcﬁg the genes

contsned i Py 405 i St PR OB e AT AP ot
be inhibit¢de Weth ¢he irfHibijton off X G histeney ark breylai shdahetDN Adthat wﬁg]it@rvyapped around a
deacetylat@&(ﬁgt&'é b&@reﬁx&fs ’h@ deny @PDIQ‘A( Qoﬂfon}lﬁgn l@%mo%ép‘cfésg};n o dlﬁc genes.

est that decitab is elimnated
[00229] Ip %5%81@?3? dbaci}a%9%&91'1?56%%%%glé%reglfla@mzw]expaﬁm@ytd@cetylaung
transcriptivinétérs, gtvh agse da Slhlatb;hﬂ»plreisy)r fefle) COATRAL, ITSOF, ad THIF. Gu and Roeder (1997)
) | ons

Cel o o R e ST Rk (RO B e
cycle feg‘\%ﬁ“@}b o prigmple. &y ErprsgripdonAprEdssien Whinh éserhedigis@ bpRB therot supibyessre proteins
recruiting FIDACS XIS € al. (1D63) NiWE BY1E V600 TRAURHS HINBYLIDA € SRl expression

as | yophilized powder, optionally with an excipi ent

(e.g., cyclodextrin), acid_(e.g., ascorbic acid),

al kal i ne (sodi um hydr oxi de)2 or buffer salt (monobasi ¢

pot assi um di hydr ogen phosphate). The |yophilized

povvder can b e reconstltuted W|th sterlle vvater for

. o S
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5% Dextrose; 5% 3 ucose; and Lactated Ringer's
infu5|on fluid. [00225] The inventive
WSOR mm B borrp05|t| q”ns rray b e stored under aPlt’Il‘/GSI006/037313
oftulrlrié)r g;%gssor Ssllll rJ'I‘gF!anc d sa i) en\é 8 v@h td e %P d
Ferrigera ﬁng T(e)s PRE°% é% Hﬁ% LT idion an
apoptosisgpieed prothesg g | ity in conparison with decitabine., the

[00230] Aae@Abdd\iBove, abaRat ﬁﬁﬁér@ﬁ&l@ﬁﬁém&ﬁl@m @iy b gbnes LA @gurﬂ(tr suppressor
ure, rec ectjon fluid,

St I N
sens, o SRR P bl v g Dbl S5l SPoessbidtage o s
removal of adetyt gyeupeifrenghisteriesiare ntwopGORP @PChmsnaM igtnie sifepcighu ®ut 1© methylation
and/or hiddd€ BJace%ﬂhQ@Jf CHr RN g@xﬁk eﬁﬂé@énl Jrfn¥se gén@seis éugffrgsgetd' oyg)mpletely silenced.

osi ti on. shoul d have a
Moamf S BEHOF of R o R G AT QLT PSS s soptosic ot
death of tiapsfemed oglls. Erertjpo ufitbhscgrng dsthd kapsforned/cells leadawd Rhdohtsolled pedifdiaion of

these cell§ %cp@rteﬁt%ﬂ%re@htsﬂcg&%r dose and/ or l €ss f r equent l y
h or decitabine. 5. Conbination Therapy wth

t han. t
(00231 Fyromhiring Be BHAH theemRAP /AP RCH O ¥ith FIBAS inpiitrz gapesFppsired for induction
of growthexgrey) diifacistiaten apdéet] deaad tringfatmefl edliotin 86 ieﬂiﬁﬁateﬂfefféchﬁly The inventive

compoun&ycgﬁ;goglttmﬂs %P%ﬁ@atﬁg)gf I%\é.g té)g?xg demlasnesc on&%? reg atoz?/ H?élon thus

tors o tone Page
resulting fgeiiyptiop af trapssrirtiop Pf;ﬂ’ei &5%f- Mealg‘éﬁe EDAg inghibitorp wlnbleéﬁsieafbtlsq of the histones

in the nudlebébﬂﬁl&:bﬂe pf thOgen® thugeHiRSs &lnhtﬁx&&eﬁ oﬂhé’acﬁ}’lﬂ@ﬁ Hﬁhs’i’dﬁ%ﬁﬁhé}f‘ in turn,

gfgljgt ﬁhgésneo ri?a/ e}Scplmér;]Tnﬁ ferlw? éomé)P, ent E%WSt Irtﬁ?eﬁga%wuon therapy
may reestalilishggag qapgscggtlog mpje gffecq:‘h:b' apdrsigdily, ina $Yn‘asl€ttcyrlaater gncoghingtive therapy

having syfdr&dti0 B@Sts khobld Gt 2Qdsh ﬁﬁbuﬁtoYeaEﬁhﬁlnﬁgpﬁﬂ 1&9111@ Gdeli Yibdel (B réa{wmg
enz I STO n sf erase
porenial iR & T tgﬁ‘:n*%ﬂ%‘%f%m %%%éﬁ 7St pragne therapeutic

activates

2

_index. for.these enzynes incl-ude e-amino groups of |ysine

[00232] Mﬁ§ bghd@serla L%ﬁ@teﬁg tHefd aﬁthﬁnc@f’@fl_%gs ‘Jy%g@:rﬂ@ g1gﬁa%4n§iu8{gn DG des involving

A, heése am no
procins oot e BB 4Pt iy RN SHEPo L e PaFeaocyls,
anti-cancdHERCK of ths¢ imtitnbaplasterponaimapbe seeelyaedatedlor @rplaply efabicuid! Niough
reactivatidhl o3 E%Qﬁesjsﬁfﬁéﬂmse%e%s H%g%plgalet&gﬁ}} Sh%}ll g%ﬁrAgl? gailglaﬁon and lfx%one

rest ored ySI ne resid con
deaceyloe B BT iSSP R GRS SO PP 9o PEhfbtvess by estoration of e
tumor-supp@rsing ifubettbnivo kdhkdd cellf ltGporkero sigais ¥at 8 thd ¥aG-Canghe BBt administered. Such

. . S ced. Q activit
sﬁmulaﬁeﬁk%ﬁ@%&%org&gﬁgﬁ% Ihﬁ%?t? de tw?tﬁ fé]ohﬂ?c'i leagl E%be r%qiulremen%f l%wer dosage
of the antignaqrageph Gpsgpraliingip a highes thympeptisdndantie iresteppicatrad lowergoxicity) of the
agent. tightly wapped around a deacetyl at ed histone core
[00233] Iﬁlg%l%é %?ﬁ%%&&gc? grl])lutna?e not llnélg«g@ tﬁ % al !g%gﬁgts ]]) g)ﬁlrclxar%ic acids,
@CWMCM%%%%ﬁHFW%%ﬂ®¥mﬂﬂb@@héemﬁﬂmmgs may also regulated gene

[00234] FAPFIQSShy@fbxdniyaclie MDY Ib:BinicREd EdHINS & tuPirt QN 1hBA LD fiShostatin A

C a. .t [.eSSor,
B T RN AN T —
cinnamic {%E@Wdr%n@c Boy €50, 2ul pyrokdrBiS8 TS Narviasis@at 36 ars@udfenpDBatibiotic (Tsuji et
al (1976) ( Gatfofst {DokydyBIACS) 284 ﬁﬁhd@@lge a'psﬂelﬁ AnBitdr I GEhdaliGYi®h £ (Yoshida ctal. (1990)

t t SIO
R A0 M AT AT s
this enzymegganuimpdrtag tak§SAGST SABI(Hl’el‘Thyétoxdihc ac{db3QBNDAR irifb@ors, SAHA, SBHA, and
CBHA arégs%ﬂ-thélg Zon%génds tigué ’ablé a'}ﬁlﬂlﬁ % a? Qﬁ%’:‘coﬁchgn%e %é)a otwlelrvlr‘rf1 %{]1 o or in

ressi ono

vivo. Gh°é< egal ﬁlwwenﬁhRefo@#%ie% &yesahseroaamlew bapeci H@A@nm@@ all jpossess an
essential T4l teatter €lar hydroxdnkié @medt iinked throgl a@ﬂﬁopﬂ&ﬁbﬂﬁe‘ﬂ@leﬁe spacer (e.g. 6
carbon at ie ?oeagotper OILIQI%CS\%IC% 1s a ciheclstc()) O? mmlal fé‘ldropl%o%m mﬁﬁ&g %Snane ring).

aberrant transcriptional sifencin
Compoun@Séﬁ\?s)Pedé%hg chessenfivbifatgesppe &8 sikin the props of fhs hfraxemit hojds that may be
used as HDAC ah®ford. 0 pat hogenesis o f cancer and ot her di seases.

Met hyl ati on of cytosine residues in DNA and renoval o

f acetyl groups from histones are the two primry

nmechani sms for gene S|IencF§g. Due to nethyl ation

and/ or hi stone deacetylase o f cancer-rel ated genes,

expresS|on of these genes | 'S suppressed or conpletely

o " o o o
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in the nucleosonmal core of the gene, thus resulting in
net |ncrease of the acetylation o f histones, which,
WSGR (i)m()(moumn Etivates transcr| pti on of the gene.P®I/YS2006/037313

i ] i WJ
R At iy AL —
include, W@Oélﬂrﬁl@é 1o} WPVH zélar?ellmdmd@ﬁ[ms}lﬂ% Treposy Aeraglysit keapeptide that contains
a 2-amind TR 10- eﬁxm&moqub%&aﬁ fléj%{a Havi154) ﬁﬁ(&? E:Qén?' tz858(‘22?329-22435

ss anount of each In
soan G 250 Bl B B ot o SOk Bl goAC
activity atgpfoplescoassitipmt BatkisRetradt a. (A2hs) Prbs NuthdbadrSch USA i3 ghi143-13147.

FR90122@|Q 8 a&% Qdef tha% Q ‘fsolht@bﬁcbﬁ ERbmobB0 il TR NGa b %Eeﬂ Qll%y& koGinhibit

HDAC %1 anticancer agents exert t
a‘%{myaf E“é ”é ‘?‘é@? ‘b y triggering signal transduction

[00236] Exawwlesché benzamides melmiy bpiragingt nste@io G 7R Saitd hesa%toml’m& Natl. Acad.
Sci. USA%@Q@Q‘Z@%?P rExQﬁpe@ of shw Elﬁmlé{i't? %ésluﬁ uﬁ@lgut géﬁ’rj’t ?ﬂgjﬁed%ﬂ% glxatets ge .g., butyric

se genes I n cancer cC | -cancer
acid, arg“B’Fe bP by eI (RRY: P@Wﬁ)@f@ﬁt & ( ir?éiéz) (ameer lehy/i8rle; §nd Carducci et al.
(1997) Antiehuie Rek. 07:397003e tieddditien, agudeah @dmh 1B b&2h g wh RaHidi At ACOR

nncromothrcoﬁcgnngﬁ(q%E gﬁ%v%h & ?&)9% Brg% %ag e Sc1 A, ?% %56 336 alpo falls within the

pi genet ¢ %/ POR
scope °”Pﬁt‘§‘?6“1‘1@tyélaé%ié]§ W%fﬁlépreﬁqn@wem% nS| c def ense rrechanl sms

[00237] The tonpld@ndD@PYardceution RirkbiZRek df Bhe 91@@@15%151:13@ mﬁi)t a‘is%@@@secbm¥onjuncuon
ration ressin functi

with othed tﬁera@gt}tlc (c:on?plonengs 1ncp§u§%3bu¥rr?oélnfu%]ggp 2 fuglnrg? asgceaﬁ?ntsbealv?ap%agents agents that
are membgrs pf thezglineidsy suaegfemﬂy, ardiviotd agerdsy; kegmorSpgtntssplantridrisgd agemtsdﬁologlc agents,

mterleuklﬁsh@.teifé'i&fs | c@t‘éluﬁes kAR -SRI B §§e‘nﬁ gmé M&ﬁglb&%ﬁ&ﬁleg h ef b? ﬂ y
dosa

ovz3s) 4 ot ol P oDy o e o e i

- compound/fommpuigtien, tﬁxunnlqa déalky(aiingmggntsguepet, dut agfbi Lizrdied/to Aladhidka@ivglimines

(nitrogen h@@‘dr&' d Q’ diQardbutil) @ycﬁ?%ggharm[ig Qgszsa%]ldel ﬂg Pf o 1§e Qlelghaﬁpﬁll mustard),

I'I m ted
wiritines G (RpDed VL?“%%%%““&‘E (eﬁﬂf‘#%na’rﬁlt&)s%lﬁﬂﬂég cormysig, gine,
streptozoqi,ioncthess, all3atilpepenaifilichesineadachridh)ing Elﬁlrptocﬁbhainé) dlailiny compounds

(Carbopla@ighlgisc,splgtgl§)234] Exanpl es o f hydroxam c acids and
oxam ¢ acid derivatives, but are not limted to,

o0z39) i picrsepat. - gistlatiay gprbonlatip 7<) prapRP RIS yerinscathinetion sitkjand/or
added to theSAdAve campamddlfa@tiilationsuberi ¢ bi shydroxami ¢ acid (SBHA),
[00240] IHEI%@!EIQ%%&&I&[}%%C&G@&# ﬂ% r 13%391}2_‘698( ml? 19 use% in f:ongbmajc;@ with andgor added to

roxam
the mventafﬁ f?ql’l@f)léld;{f%ﬂl%lwa i Reh@m{ls agp a| far@@yg)f gz)uctgrally angh fup@p@(lly {eRsk yolpcules that
are derived 8¢ rdlat€d to @ifuchirf @(&ﬂ-@aﬁs@etﬁolﬁ FBraifits@Petidofihdhiat, Bht a@Fnot limited to, all-trans-

ol SRR 8 i U5 e oo en et oo |

[00241] Ip yoy angthprppbodisnenty b hasmend! 44BYE veed inhombiession Wittt antl/vi added muthaigventive

compound/ foﬁnu&ﬁoﬂ 'Eﬂeﬁﬁﬂle@ bt su@h&rhgl%fondcl Qgent-g t}gnh&fro gl@%(.(ié £ %ﬁﬁﬂk&bestxol)
I DITOr

annestrogens F] g on&ﬁ 1(1j 6ore {ﬁlhedg Of(m?terg{,a 1éen{: %m?nﬁxﬁg%F lecP_Ejﬂ@deaglutannde,
ﬂutanndemremminbzblmdmaeqnmroahie@mn@r anlascumsﬁe andtewizblE)pke@ronhddleydovedelin

acetate, le@rd)lﬁk n%ées’@dl ace{a’e’le%&ﬂ)ufeﬁ%%gr Res. 59:4392-4399. These
-based HDAC i nhibitors all possess an

o2t 1t s BB b SRty Hittae s added to the inventive
compound/femmdatienl Ekinmplee of pldnr-dtigld agents ydiudpiin bk Got Mivitdayd, & aﬂcxalaﬁs(re g.,
Vmcnstmé %nlgastlrﬁ %&Qmu@oﬁdﬂe %ﬂ%\g@ I}]bgng% @agrﬁ)]éogg&n 435’J‘<f'amp{o%hgcmw[)1 m%o-ZO(S)

Is attached to a ter 6%‘
camptothegin, ppd raming-24y)-carpiofrsinh aedopfulieieins éck- Isiantside (\Fidhand teniposide (VM-
26)), and @RBR (.. @bclﬁa@ﬂhﬂﬂfdﬁ&taﬁélﬁo faII within the scope o f the

ou243) 1RSSBS b b fact i w5358 S P05 ooty v
compoundfiyapulaionpwiph 4s daung eadulaing FORDS Fushistsitokines, remeclamaliantibgdies against
tumor antigdhE, Inintor 5uBprEBRQRkL, RSancEXadmtes of cyclic peptides
include, but are not limted to, trapoxin A, apicidin
and FR901228. Trapoxin A i $o, & cyclic tetrapeptide that
contai ns a 2-am no-8-0x0-9; 40- epoxy-decanoyl (ACE)
moiety. Kijima et al. (1993) J. Biol. Chem
268 22429 22435 Ap| CI d| n |s a fungal et abol ite that

. s g, oy
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are derived or related to vitamin A
(all-trans-retinol). Exanples of retinoid include, but
WSCRywap@7i00t071 ?Oi‘n t ed to, al I -transretinol, PCT/US2006/037313

[002112]! akna#“p %m Ptrleﬁcg I i gélfr“jrﬁj L € usad 1& c%n%énar oentvrl%l 8?% or gtid!e%to rtl-[%%rltygﬁli{
compounrl/fpny@enoa eldrelut aprit Hinitad iy, intealowrin2rBirR) andigeriuling (s dhtdrlaukin 12
(IL-12). Eﬁhﬂ@leﬂ&tnitﬁﬁrom thefﬂ nﬂﬁﬁy uedd naéigﬁﬁttl&pmﬁlhi@mﬂaﬂxee—@lﬁc&ﬁ forlmulatlons include,

but are ngtg s u%l%%i rlnéertg rorr1] {)gﬁxéet‘r eEon g §‘J§5§‘g’g§ﬁ1§“ g)n)ganhl mterferon ¥ (f broblast interferon).
Examplegiifsich y;[t@c@qebg@@de,(ﬂui) are 1@hiinpited toregtjeepsicting(emietiy i poildc@a CSF (filgrastim),
and grandi&¥§8, %@ﬁﬁﬁge-ééﬂ{%&%ﬁn@r Qxllmﬁ@ glo&lﬁingg(dggrﬁsr@ than r¥:c|ola.ne)s include, but

cal ut am de ni | utam de

are not lllgﬂregﬁ&agg‘g%eﬁﬁf“o&fel}? SV SAQRTARGH ut et hi i d e,
[00245] Bnaslt pOrawb@onalndiitoditsragdot 1el)rxq>r akibBCionaz 6d Bed if 0BRR@bA Rith the

inventive 3G HliAkcRs m!zlﬁﬂfyu%é rg)?hml{g& gweﬁﬁﬁ(%PTﬁ%@@ats&ﬁ@ﬁ% TUXAN® (Rituximab),

t nt,
MYLOT‘?J\‘%%E%’?P%;BCIé@lgﬁ%ﬂ%’@@ﬂ%’égﬂ ﬁngon‘ol nati on vn\Ft h and/ or

added to the inventive corrpound/for mJI ation. Exanples

6. fﬁtilcﬂloﬂpltor étﬁfné(o\ﬂﬁ(g o?gﬁ%mgcehtrl]c% osn ﬁiatilee I\’frg%% ljgge{;lr}lwe

(00246] W ﬁb“é@‘icﬁé‘cal PRSNGSR TN emuwel)lay be asvptodeH e wida varicty of
diseases tha2 B Shsit@NPhOfdaRGhtHith Qecitine0- 20( S) - canpt ot heci n, and

[00247] ﬂe%l@ﬁc&%q%% §é1a A am%t g%fll% %slmng) e e d 0 ot{ﬁgﬁllﬁg%.)%%l(éog S(ﬁ ghe 'pl%'se'nt invention
include t}{owza/ﬁ]é@g eléiequable gaeqopqﬂ%bqell quhfex@@ge Pk eid1):atlo{150@:M8§)enjgm tumors,

various typ€lof @RQtR&h a@ﬂb&@' thBdM and ﬁmﬁf Iﬁéta@gh@ re@tgx%gig (e! gsco}bﬁﬁg cérr)]tld and
nat.l | nvent]ve

cerebral 1es1o:1:1:sg ohﬁrﬁlag?l]g%cay\éliogdteris, gnongfﬂ] (S_;tﬁnu§§ oy q?' ﬁxﬁiﬁtﬁ&alal cﬁ]l]fdﬁﬂ"eéctsf’lﬁ@sm) insults to

»-

_body t1ss1migq to Fuygerss @k@brmalswogyt Ieilinp@bnormabmg kel digmed tho gio@®e fibrosis of tissue,

repetitive&@Bn Wdordbr| m&d@}mf'ngﬁé?%at HL0F; M%ﬁﬁz%@ (gﬁaﬁ&a‘uv opses
BT

er _vacgi nes. [002 P 44] C am /
ass"“‘ate%Oéga%t‘?“ls ¥/ ki 3n st 7 hat 3 mJ ay L b 3 e used
[00248] Generally, inib i hevign tmowdetain tizirdifforentadd eatuieOantl Bendt Aiviedth b Vé@npletely
uncontrolfe@ R g!tfeﬂét{%n@% 1@151111“3 dp%a%ndrp) %{agc }8{% fILI stngglgnt tirhors that can

i nterleukin I nter
be treated, UsiRethe ReEsgt I).pv??ox( 1PcLu (] éﬁman @gpc@]ﬁﬂay HEnemp, ép\@ﬁ]gusthppmangmma

focal nodyteryhyiseplasis,achubtic neGdtHhak Medrdfbrona) tilB dliiﬁ‘z(abﬁoﬁb IbEduct [Pid6 8, ibroma,
lipomas, 1(319 Ma?qﬂe&%hdnﬂg Iteya(?o ggt r%r & ?J]u%lr reBelnerat{ve g)ﬁ)?lgla?l %cllﬁmas and

interferon oc, inter
PY"gemC&‘ﬁ‘aﬂqnﬁferferon g (fi brobl ast |nterferon) Exanpl es of

[00249] I8 W ehiligRyt BrlaoiNeBs beddek Uﬂﬂferebﬁﬂtedaio%oﬂ&boﬂd i ihd ©6y°$ Qowth control signals,
S ?? X)]tal:l] o] 1?110% d| m( epQl et et %)r%[; t),/)fngrr 1?‘1?1921'31?/&‘:: %}ﬁ gaag&&ﬁpreadmg to distant sites

and ran
(metastasieig@r bgpetgfqnms are| gmﬂbdlmmtg’mo Yegageirisaytaiybsecondrgn Primary

tumors arBy/diRQily QM tlheﬂi@éu&ﬁi@uhlcp they 8¢ ﬁuﬂ&ok sl:doﬁ'@alty%gno{r Q(rj ﬁ&&é’tah%%} tumor which is
eotl de

ongmatedgx?sev%fe in th?%lo%r {r)]u(g %:1 S no%fpreéiﬁ Eo aggmrr SLgan, 'I&]Ir ﬁ%‘i}m‘i“u‘?ﬁﬁ for metas]tasm are direct
growth infgadj P@@ﬁ%mturﬁatspre@rﬂnmh ths eedcufan oxdmgha,tmsysvtem awd trdakibdedong tissue planes

and body kpade PhritiRal iRl BbipARSIulangd jude, but are not |imted
PTI N(r) ‘Fr astruzurmb) RI TUXAN( r

[00250] Stfgﬁ’lchl%%e Bz)ncerw mrs,(e&m pnmcg)seco% %BA\MD AWFe)l using this
invention {ngludej bre@DE@yer, sBin cdnpyglibodtchieersprostie c@l&’pmdfudﬁce@ Iung cancer, brain cancer,

cancer of BQ ﬁ?ﬂ?%ﬁfglddﬁél &%@P%&k& Cpg{agﬁ?rfe{d mJ)F&d 5’5&%? neura gsaue éaac{') and neck,

The phar rraceut | at’i ons’accor

colos, Smin?fé bﬁ?“é*gé?ﬂ“eXSTW%Hﬂl BFCIRY: sBEaE el qatsinpmieftboth uiptreteg and papillary

type, metagtatid sRifh Yar€ifioma, osteo sarcoma, Ewing’s sarcoma, veticulum cell sarcoma, myeloma, giant cell
tumor, small-cell lung tumor, gallstones, islet cell tumor, primary brain tumor, acute and chronic lymphocytic and
granulocytic tumors, hairy-cell tumor, adenoma, hyperplasia, medullary carcinoma, pheochromocytoma, mucosal

neuronms, intestinal ganglloneuromas, hyperplastic corneal nerve tumor, marfanoid habitus tumor, Wilm’s tumor,

30
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di seases that are sensitive to the treatnent with
deci tabi ne. [00247] Preferable indications that may be
WSGRW(I) mmamambm@ll ng, the ;ihar maceut i cal fornul ati onspof/usivec/037313

e

reﬂnoblaﬁ% widistyenicgme. makaprns cargrid, @msal @anoﬁycesaamp@e shabdomyosarcoma,

Kaposi’s 8ficotha] d3BEénid AAOMS: s@bifhal Wﬁanﬁf@ﬁe@&fg&ﬁft Senalrcglﬁtﬁlﬁ&oﬁﬂﬁythemna vera,
cerepra

ar
sdenoa gt P RSERAH SRR et TOOP TR UETRITR B pemoidcainors,
and othereeardiperhps bidghreqgmk. s (at her osclerosis), insults to body

[00251] Hérﬁ@l’@gmdﬁé@rd@rﬁ: IncISAT R YA oraPl OF HIBRl 0 Whith JA@ hd gys lastic changes in
enesi g, diseases that produce gr05|s

bood cofpnlea st BEPR O h PO PPt e G gy i
but are n¢tjliggedds aciiie alyelem eulvoia, Khig plopydl@gi-udulierhiz, @chte Iatithoblastic leukemia, chronic

myeloge&ﬁggdkgrﬁﬁ aﬂtxe' ﬂﬁlo%@%&gpﬁcﬁorﬂé Sa?(ﬁ: éléﬁe%gl %Qfem organ

ranspl ants Genera S In a benign
100252 dfigprepo %Hk?P“i‘ (el lﬁ?%we?eﬁepramf ftféﬁﬂww i focete inrfdls. Several
inherited @énetictiisotders enddmmilodfieibnty stitesQrd aksatibteDvitian ﬁleréased%sb 6AMIN These

include dh%&! Jthgdeféayﬂlﬂl\% skagﬁ’ %’I le%l‘raﬁg toatarb o1 C grgt%séargzh %re 1ka%e %%ﬁ)ea% iBﬁoim%’s

eni gn
syndromg, o PRGNt SR AHEOReT Heclr@&eﬂtawe#émgﬁc@ﬁwnd Xré‘p)ﬁtl ersmTpglfbalinemia.

[00253] adﬁiﬁdm,elo@ﬂvEﬁM’éﬁi&%Ai’ME)ﬂWénﬁmlsuﬂcﬁﬁﬁéro Qelal@r Th1s subtype is
character%yé)bsrrppogg%’l ﬁ%c ‘tﬂ%sp conttal Lgtr%heg;S/ g?’qncgnonoenyai t?%l?lbc%gon Tﬁui)taaﬁ;a%cahon leads to
the generptiop effyofsa, trawerﬁmmmeé néthe retinoicatidrreeptor myix svumece MMdul ar

[00254] AQGENEIHSBIAMEIkkYRE (A1 &l aBeterb eﬁ&!ﬂ@ Hﬁecasé:\ﬂﬁt dﬁmgﬁiﬂicﬁ features dlsplayed
unor ce

by v o RN o o %8?@?@%@% PR AL o PR comon

. cytogenewhmr@#hwﬁ the &P S tranglpreltiauu IThe rpphi¥ani Rhilgialphimchomtosaiel répebsents poor prognosis

of the patigIN€r . The nalignant tunmor is invasive and capabl e of

r eadi to . djsta ites (metastasizing). Malig
w0255 SR el et (g hered P 41 A ot Blapocat stom el
CML is characireized bamspedfobrochasoynal aBormaity)involying ks trasiossonkifki@hdsymes 9 and 22,
creating ttlé‘ lqm&eiﬂﬁa t:ﬂr&l%gﬁnel E‘on%% ?Jalaﬁcfﬁ%’ asé%glgt V\{]&Hﬂga de&l ?)51919 n%/rﬂy

or netastasls IS a I nat ed
00256] LSRR 8\@95)8%6%%6“%%1@6&@%0%%&&} ¥ giprgders
grouped bge@ﬁn‘hecaﬂ@@f topm®ite biyipestiddbingdiet @s bﬂﬁdr&of&fe&iexﬂdtdpeﬁﬁc lmeages

mcludmggigr% tP, cil;ﬂ fi rﬁ% r%%%ﬂi% er?t%xielldcagﬂﬁlggak n%Qr %ged ! gsg an es result in

syst ens, ac
cytopenias {n0ge,er “ﬁ?lf%ﬂfl% ﬂ’éﬁ‘?é!n%ée(ﬂ y P %IMCW%@@IMW@HY 11‘1}{151@? complications related
to anemid} %&@kﬂﬁ@lﬁﬂ:&bnsf bitthr6imbo@§téperia (pREERE)] GeDRAG/ fdnCabb¥ RS tobout 70% of

patients w1%lﬂ;ﬁ§$rdi$éve(fop a?tﬁe llegcna’nt turmors, either pri rmry or

can be treated using this invention
1002571 Trazneptief abroaesd eell pephiferstion dyk fornselts oty tisyisdaringawresey may be possible for a

variety ofﬂ;(n@fz!il RtoCedGrad) ﬁl@lﬁdmé Jbﬁ{ﬁﬁrg@r@ e®Rdl suréek&n &hd Qﬁe‘ﬂﬁ@srcarm@r PisBases that produce

fibrotic tlssue Jtngud’e erblj%yse{nﬁ lg%aetalve Ifn?]vp \élis?idersg%t glﬁ}g?e treﬂ&ae({“slag t%f? grgsglfa}zaventlon
include cmwn@h@ndqm Angeimly,of el protifshiiveliisordahihat niei trieyisd ushg ga knvention
is aboneﬁﬁ{(){ carci noma, squanous cell carcinoma of both

[00258] tl]g 5 %t | n esggg% gsas Clé'fllfelgéxﬁtg org%ahsgggtgtg)ztﬁg% bg %I%l?ep 8L g invention
include thoes] ﬁrol@h@mpnse‘ﬁyzgﬂtmmng tgp@datial Ofzhd rejbdtiomior assathatell ec@lidations.
Specifica 1}“ ﬁlgsetpm{ahveggskneéés %9 Socur! dﬁlllxﬁttral%?llalltattoﬁl g@;ltgei’ hgg{é%\gg Ei‘yer, kidney, and

brain tunor, acute ahd chronic
other body, prefn PLACEPRPEBinDr s, hai ry-cel | tunor, adenon,
[00259) KbHoeEapdngisgeRssis I‘ifﬁdﬂ:iylbal’nyy mbareaemfﬂgtms MmeﬁmameQM1

angmgen%{/é%&ﬁ{) an@ﬁ% cor ]!rﬁiea%:lﬂ?H ner veem ct'rﬁ%o%gon et d;bﬁ%mnglerﬁa B gy, cortical
lschenﬂa,wu%? erlmlasantl biperassdaPIPO AT, ovw;!yaqlrpmqj,@nmmgﬁ@s@n@s diabetic
le/iom'3yo7ma3dter tuLnBor, cervi . cal dyspl. asi .a
and.i.n si.tu carcinom, neuroblastona,
retinobl astoma, soft ti ssug sarcoma, malignant
carcinoid, topical skin le mycosi s fi ngoi de,
rhabdomyosar coma, Kaposi's sarcoma ost eogeni ¢ and
ot her sarcona, rral [ gnant hypercal cem a, renal ceII

e
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CM. is characterized by a specific chronosonal
wsg- —abnor mal | té/ i nvol ving the transl ocation of chronosones
WO 2@ 41:021 eat| g, the Phi I adel ph| a chr onpsonMeCT/US2006/037313

lL | l‘ |
rehnongﬁﬂ;il‘ hrd B%igraj br'f $g_|jﬁ mﬂl eas % Suc as re od PRy gfgv%xgtﬁlggg—éreole ?Ewg;)?c}plastic),
musculi g w&ﬂé@%emp@mﬁurommmmaend @stcs FReBbeE Ghdrome,
[00260]dPisrasesl@siagd m&ﬁﬂ@@ﬁ@@fem@@&lﬁy §1anﬁl£e thgglﬁ%:ﬁcg\%he q:g{ Eé{iirf]}%}e corneal

angioge ee (] re-v scula mor.e..of
giog gééﬁ QJV@%JS i FE% Ciga I‘P Ga P f lg §lft Iptanoé Hi&tﬁ’ﬁ é%ovz}s?plqpﬁ@owm vojcalar maturation

li neages 1 n
and regrésrsgg{l hﬂ'@ Fdanhbaaﬁlé nﬁ@gawmfymyst aggisgenit @stors, HRGRg ngxﬁé?lg%@che inflammatory
Tesponsd, @@ hidstleukstyBy bIOMIEH) icASkihes) a&f@co&ﬁm&@&%ﬁgn 1}13"& plagr.e] %S)nstltuents have yet to

be reveatdgNeages. Patients afflicted wth
evel op conplications related to anem a neutropem a

d
([100261] (él He Erltvedranﬂizent the phahnagwb@gl):ﬁbtrﬂ%bﬁs af ﬁ@ﬁraﬁ)&ﬁ lfnf\}é})}lon maytbe used for treating
iseases @B 6teHted ity un Ju@mrﬂmﬂﬂal Jng 163 %makfﬁ)eurr 8 o %nsle A ﬁzﬁ%ﬁ;g {9fa patient

el op, acut e
sufferin o‘i’xpun%%rsed Oé\lt1n Fl&rlgl?gépeélf %ﬂhaa@éeup@l fomgﬂﬁnprs of the }lﬁesdty invention alone,

orin coqaquggqygvr@ gnti- mpgpl@ucr et yvlmaycn’ﬁ@ ap Qf&ihﬁ%oﬁlajti@ bgeft iy @(/d § Sf?cergeﬁy affected
I Nt surgery

by high S
y high I8¢4[, gf ORA nﬁﬁlﬁ%q u’h%?) dﬁl):umd? llosagn &h%? %gglg%rgcgur{:qjtgf:ﬁa}t dgipeauesis and/or

angioge c{) sy g chel oi scarri
T BT B Y f5re pa the sevesify ef ﬂeqmm@e.rm rouReqfedrhibibtia@orYRidirddifed factors that
can be dqgidg@yd]@ragelﬁhgphymgh leRndrd1@ At @ftedtal B0 Gail} HEIEN the an'llount sufficient

to effecubdnyﬁmg{ag n&Gls [ unnel syndrome.” An ex
00262 & 1 I%E?%e |#gqu§°tr|‘€g°%%mdtl$adeesrs that may be treat ed
%°°ﬁ1§‘gf S FFRPEENhe Hharmacelsisaldorulatims of HRGRER] invehon may be used to

treat a ;]aE;thg; églfsﬂziaﬁgftd’d%ﬁ Qﬂtﬁﬁxﬁbl@%ﬁ%rngsgsﬁgch%u%{ﬂﬁﬁg ?rﬁﬂal neuvascularization and
corneal nédv a?xﬁi &L fe%‘ Q@Ifﬂdgl qe*vggnélfng@nla@gxé@ P @ not limited to, Bests

i nvention inc

diseases, 8’8?9.131’ P;ﬁxﬁplltsnﬁarge@ts ehPrgls dovagareinr c@j:l&%} dﬁt&@o&[uswn sickle cell anemia,

sarcoid, saﬁﬂmmsﬁﬁﬁﬂntﬁﬂﬁﬁiaéti@@ﬁ a8t abo§91gtgvlgf8 rsé%% cXt'omc uveﬁis/wtnns mycobacterial

& spf_, f S 0 nses nma
infection ﬁllel sea%% §Es%rmcq %rﬁléenﬁf@%, fetmqp@]:}xpgof p{em@pty E,q]edchtegsp, dixbetic
retmopattt)(t Iﬁgplarbiégpyer@pgd}q@etg dise@seg dnfecyts bzﬁﬂ‘ﬁg a b6 519<]hroﬁ§tﬁ C}fr{m&led ocular
hlstoplasrﬂfsg,lrﬁlgﬁlaﬁﬁd &u&]ﬂ@&tmmytaégﬁe eR'? [ eatd%d o
. Comléﬂyt%ns dlcs)egsels le ¥ dg Nosa o 1 s|0051at)|/1s o(ét%eﬁ ég}ﬁoglasmosm trauma and post-
gs ormﬁg %ll laped]s glleqvhqcp tu‘ngnon of the angle) and diseases caused by the

abnormal p@gﬁq@pﬁn@f ﬁlgp;@q;ch]alsqr @brouseiksas ﬁdudﬂ{gall ﬂmﬁﬂﬁ%hf@ﬂgve' vﬂxleyrgtxlbpathy
a.and

Examples(bﬂdfohi Qal bs&ﬁzﬁﬁm f | a
TR TR LI ——
Y c ?vsrgniegr atcﬁ)gd@iaigg* sgperigfi linthistkpretitis \Nars%ﬁlﬁﬂk{eﬂ%@lzaa s;ogrens acne

rosacea, p]a;éqctem@cpa,pjm}wtlc adiidlopathiy ed’tln@ﬁﬂﬂ/ < if pre@rﬁﬂh@ gc%ﬂlaa(f gngt I?éﬁgﬁc'og SMooren ulcer,

T ﬁéi b doBRRALD r ol ent al
e ast c) %arrgr%aé il FS‘Sd%°1 aﬁ é‘.‘“&t%? eBTHCT SR PifAsia Scigitisf reriphigoid

ro
radial kera}oécingclg)epﬁlﬁcu aﬁ@ﬂ]ﬁgga@aql @frolg#aéﬁh;mlng}a,am‘hﬂ@t{;&bba%ﬂbﬁécnons lipid
degeneratigy Pl Albump, 2L ulckk, FORH ARerA BRPE s i iPekidh %‘%ﬁ)es z'g%?r infections,

protozoan@%ﬁ&'ﬁﬂ%ﬁf;o%m&% Wi re or induce vascular gro
exanpl e, corneal angi ogenesis involves three phases: a

[00263] hﬂgﬁbanetgfg eupodimeptpherhempeniietiormabtiong efthEQﬁééaﬁ Bkn@éd Aok Q84 for
treating chepnig mﬂa:smubr@ ﬂlseﬁ'ﬁ:ﬁ h)sE&Ia{e@ Q/lﬂ@aﬁ%rﬁﬁgﬁ Gcggﬁe 1s Th gth&{j c‘%@;)rlﬁgq
ng

a s 1 n S 0 rous, angi o

;dlmlm terﬁ? g)m%gt? IH% ntn% m ?]%mgm}g{awlﬁtow gmsgmatgu@ﬁl al@rmal angiogenesis the
P armaceup@bf@%ypw of th presert givs),tlomeydnalot NeSmbidAch AIGH %%bﬂi’a%m a8&nt whose
activity as hﬁﬁnﬁlﬁfbblaitﬂc e&lnidh ﬁ%acﬁlm é‘ée%%rvrgggfe‘ neg c% S%\TtAﬁlgthyla’aon The chronic

ed. [00261] I n ancother e
infl
anunatlgrha/epends on ci)ruel,mus Bl?aﬂ?ﬂ of Fardia spyputs tpy @a1ptplg gemﬂuxl off mﬂﬁlﬁmd&ﬁy cells. The

influx and ﬁmb ef thesiafthmirptorytce i@t dding gﬂh\ﬁ&@§ 81 1R _I%%ﬁﬁaﬁts lﬁﬂnﬁc inflammatory
state. Inhi 88dnE 8L n Qs vRNRY iR A1 esi s. e met
formation O(};glngrg éegsé adm ni ge{ ering to 31‘}9@”1 ATor e e SrFPRLiRTeREpufap prevent the
Pstsoterehy tvisting W@g eﬁxelgpls of ¢heonfe et AEEEHH dis) include,
formul ati ons of the present invention alone, or in
conbination with anti-neopl astic agent whose activity
as an anti-neoplastic agegg in vivo is adversely
af fected by high levels of“DNA net hyl ati on. The
particul ar dosage of these agents required to inhibit
anglogene3|s and/ or anglogenlc dlseases may depend on

B T D o
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pharmaceutical fornulations of the present invention
alone or |n conblnatlon with an anti-neoplastic agent
WSGRyy i 25, an antl - neopl asti c agent i NP@I/US2006037313

l “l f@ll Laf f“ée' ation.
but are @g Ch foﬂnlla oin; nr%r owel Iseases s% af) gwg% %}ﬁaasg %lcﬁﬁ%‘ﬁé")hm psoriasis,
wKMﬂm%GWHﬁwmgwd@ﬂm@apllIary sprouts to maintain an influx

[00264] mflanhzﬁhﬁdrﬁﬁmltcﬁ%éées%@h|a§5CrthsQi1§eff§£ !m@&lcé&&g/e 9([11??2@9&1@121&&12&&5% chronic
nul_omas_an

cells produc
el oy R Rt P A1 1 S R OF P Bt BLmpl st ocous
a chromcaﬁnsaxnlgi infpemewiysliserst thy niokieonquhaityrmifetsuibd disadl ilduarandidolh b@Agy also

occur in & pdr @ P Ez@@ﬁﬂ’céstnﬁaﬂé{a%{‘ﬂdnptﬁe & (P e Yifel! Lnd%%ﬁnfg QET8LEQR w% Crohn’s
theregy alleviatin e di sease

disesse s QR oot AT PR B coorPiy el [ sbdorinl
swelling. | 1@rafilcolitl 1Sbal18b a alrenid) adnsgetifid, in@anrhory hrﬂfulc&ﬂﬁtﬁﬁ@d’a&é aB9N¥ah the colonic

mucosa aﬁ’d ® @ﬁﬁ&%z@&j&rﬁw%‘?’es&@& Blog‘ gq ﬁﬁe@s§he?eg.gﬂ ﬁ')m%ﬁé% %glseases are generally

litis, psoriasis, sarc ol S
caused by pope ﬁ&a’i“%omatoew@mam%w e ?S%Wétlnabl‘r@feas@sngsm lnapéllgry sprouts
surroundd@rbg h tylisdel oA meatay delld] GiRib@Ebd of engﬁ@hieild HSI i3 éjﬁarmaceuhcal fonnulatlons of

the preserﬁ H@gn@g& S%gdlglﬁg?lgxe t%gn{a?%x of thle anl)u e even ont’n? gg PP ggep_a mas The

Fious si B nw
mﬂamma@kﬁ@h?wlémw alhexgiby e a&eeﬁnebmxf@taa@s auchay Sinilesions. Such lesions are

characteriz¢debf SilkbudAtioh Rdlafddpedeas shd dzhﬁe@@ﬁ i BitesBRSE thepéamﬁl&'st}ﬁal tract.

Inhlblnonaoffgn%lo%enesm e th%:pﬁt alcelitlca? kjogxgtﬂzﬂjfnés o? %ggrleskétljttrug/&xt P(/)]F %ﬂg {eﬁ\%g Hlfa influx of
Hﬂmmm%ﬁﬂ?%aWHMﬁﬁ@ﬂaﬁﬁgnﬁndmger|anal area. Patients with

[00265] SEECGHBIS §no@ie§&§>§ﬁ nﬂl@lﬂﬁﬂtéﬂy hi\s’ea&aﬁ @ha&@t@&@d &5 aq{uﬁl{sglgt%@granulomatous
SOCI ted ai n, fever anar exi a,

disorder. %e ﬁ]tu opma of }ll\]dé rﬁlgeag%c&s% Zpyw %1|n |tl1e ly aixji elgﬁ, glF Fwtogyé ricfpf:rrdg)n the site

~ ofthe graplgonaqs &y v@etl;eh the dis@zse intiep 8bd granu],omasrafel c&nﬁd&lﬁyﬁheyan@ﬁ@mc capillary sprouts

prov1dmglil|c§rﬁ{aﬁ)etsﬁp}5@r o?lﬁlﬁzﬁxﬁl%%rﬁfeilss 'B'S}gsdxg\hct \ g’m%%k :&o‘ﬂ? &rﬁl%g)gesent

characteriz € presence
metion G oSt By BB SR e P@@H@?’ 861 3t gocutent
inflammatyyy diskase cbarg:teamd bppaatlessd plﬁtfuésa)ﬂm"bus@ﬁcst hrfeﬁthhgh Qdig thelpBarmaceutical
formulah&@&ﬁﬁe%rég&n@ﬁlt/én{f hcg:[(%%vent ihQ?‘ I na mlpc% ?\5 ?Yﬁ cf 1R ssels I%ecéésaxy to maintain the

routs surroun er o
characten lqsigns apﬁllwpxgqetﬂiled)ﬁuee?relgﬁgq%ééﬁ@gogls by the
[00266] RikamamhCetitiisCRA) if adormshiadit ARSnor} diRasp EIRRERHzed Mm&ﬂe&ﬂc

t he .for routs
st S PR ey I vt s Bl 20 bl Fllfi g wero
angwgenﬂélév&@ pddifion eofermingar s wrsean paswarksetke endothetitl eells ratrage factors and reactive
oxygen sﬂé’dﬂﬂlﬂ’faﬁl@ﬁdﬁ& PaBRS groﬁ'th@hti ABilagKdehtrk @3] @Eésfacto%imlvle@ﬁ 'al%‘fbgelégl@may

actively c&l@r‘?bﬁ% t ?enrd hzlﬁ gnagt)%rxle Sle co mgeﬂlty f:ﬁlémeg}gga erogglﬁl{ngg)tdi aﬁhr?ns "Il“rggxpent using the

Pha“nacel‘twﬂl f‘mntﬂia‘%ﬂﬁs foﬂhe awgqnbg‘@nt@g |a19nd3>y intchigungtiarwith o®ertaintERA agents may prevent

the formafi@ofhbweldo® AgseR ey RIRSRM thd NS {IAmSIR Eﬂd%roﬁzﬁgfﬂg RA patient relief
|nflux of inflammatory cells and prevent th

ron formation. [00265] Sarcoidois, another chronlc

[00267] Ij yift hngthprecabedimei, the alremacesicat fFramudagivesrof mepfesiaﬂ irvention may be used for

treating dﬁéd&eﬁ bs’s&ié@& Gl Q)Bﬁﬁﬂlhgﬂ&ﬁogﬂ\?ﬁﬂ{e§p g fnethc;lc-lh:g [s%%gljmﬂgtﬁr‘?néqg

h % di sease can form an erein
P am‘a"e‘ftﬁ%‘ CPAEToBTR e BsesRTm G ARop Pgﬁl%suﬁqug ﬁ%m @Fc&ﬁ@fse%@ vith @bnormal
hemoglobigtypithees. Rehigbitle Sa@BRg Femagbhssemuld &tagt[eﬂxﬁglblﬂfﬁ?ﬁthéﬂfs Because the
mechanisty B%QQIaQ&ﬁ ROV Qs%'ss?ggmfv%thm }%rk(ﬁiqe}lhgls owt Smp eg gfv dllsezis%q%ssomated

a constant supply
with abnoygpeh herpgglehin Syathgsts fiislufe, P e aprdimised te, Hléklme@ s@mla At by

[00268] Ii @et ardthereinbodarg, @R Qﬁahﬁacelﬁbhq? ﬁn@ﬂa&ﬂﬂélomﬁaﬁes%& Eﬂg&klb&ﬁay%@ Bsed to
Psg) al so .a. chronj c.and recuyrren
control mtpa%?lwﬁ%aé e&?r%man . g éngfiods c’omglﬁsg‘sraa esrelrm cgbtmalg%nnglﬁibons of the
present inyetig iesspagifat SHiirioe am fseepssoTiebfishionys eV off bee expression. DNA
methylati ek FBGIN AR coftfdl (mgln@tekﬁfﬁﬁorp fs Jc@i@all@ rlﬁ‘ﬁ%@ﬂ;mn i Ur%@atr blgﬂloters inhibit
shoul d prevent the formation o? new bl ood vessel's
necessary to maintain the g?aracterlstlc | esi ons and
provide the patient relief “fromthe synptons. [00266]
Rheumatoid arthritis (RA) is also a chronic
|nflannatory dlsease characterlzed by non- speC|f|c

T o a1 Y |
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apparent to the artisan of ordinary skill that a
w nunber -of changes nodi fications, or alterations to
Sm\xobmwmmmen@ on, as, descrlbed her ei n may be nadePCTOR®0©637313

Ir i ;
IV\ﬁ;ll (ﬁ @lﬁ.ﬁon Ies OI‘CS h$I’ESSIQ g]m;?es 0%@ %CF %lbzes agP ca%ogygf%lﬁsanbed

mechanisg W@‘fle@’l’% arp é"té‘@éfﬁi e @ewemmél}hy métialaisd grpeth ghhibithe ipn@igeeftapoptosis, and
wﬂdﬁﬁmmﬁﬁﬁilon EXANPLES 1 Synthe3|s of phosphoram dite

ed derivatives [00271]
ouzeo) Qe sl BB A e ST B O aLor vt bienenan bdve
d1fferent1pf@p hff@k},s fprdherqpyﬁnp beeises. Ofllulahdfidreptidtonds frgugedthedugh the mechanism of

hypomeﬂ%ﬁ&p Qe df th&pHdidhitAl hxﬂgunbtllo‘ﬂﬁ lﬁﬁfe{eﬁiagw n?ch.ﬁ@‘)but aLquglz:%tlad to

a_can pe protect

dlfferentlatlog towlarggtg?ngapgxfh et erl%{ dg glg‘? O(iﬁgs 0'5 Fréﬁh@&ap@l@m@l}omﬁgages

[00270] £iioygh esu@hrmbccammmmemmtﬁxhem Tyd heeredekryibed and deplcted 1t will be
apparent £ tl{e aHQInSR Xxjdﬂ?rgr m{l thatg nlgn%)erséf Icltaggeg lrﬁl’ﬁl‘i‘ %XAS n‘%glgyatlbns 90 ¢ 1nvent10n as

rono) fl uor enyl
descnbed%?rejlnértay HEHS IPY, of Wb\c}uiépqﬁlj@plélprlf@f iy [present invention. All such changes,
modificatpng hidait@atdad sheldddref@t beysken ab@itin] thd dcold@NthSpresyht AREARYA. .
2,7-di-tert-[9-(10, 10-di oxo-10
10, 10, 10-t et rahydi O hi oxant hyl ) net hyl , 1, 1- di oxobenzo[
Jt bi or hene-2- vyl net hyl, Qﬂﬂﬂﬂlﬂﬁrlchloroethyl
2- trlnethyIS|IerthyI 2-rhenyl et hyl ,

1. .‘l‘:)[vn%lesm}(}ﬁga%%ﬁo}( _r& tir;rnq(thfn%é)l?cthXnd 3 %—cgplleg [ig'levtatrl] els '
[00271] lj_he Qregﬁnmxtepﬂpp also gox@debcpf@pm@ phginical methods for synthesis of the following novel
phosphorgxm&te(ﬂ)mm{gm;}&ksZFlg\néZZA)r i chh-oethyl, 1-nmethyl-1-(4-

he
{00272} 'Pﬂe(g mg1¥ %Xl f%one}l F%Biuc{fﬁ %aﬂgwf)tj:ctqd vmﬁ?paé@mto vgcm(l?protecgﬁcgroups (Rx),
such as cagrbamptysr Wighyheyhat, bl 9-fRio@uitiinastyd 9-(2-milib)lopéreimethyles-(oyt
dlbromo)ﬂlfogenﬁiné‘tﬁ}l QY hdbens, {y)la cj,g, Lﬂu%ﬁyﬂx@e& Vh @&J;}X |3—'11|1denylmethyl benz[f]inden-3-

st 7kt HAARE Bt

db%l?ox@etm)rne%ylbh]rg}?xobenzo[b]thlophene-Z—
ylmethyl, 2,2 etadiiprreiry, 2- Qmatliﬂsrhrhﬂlyll 2-phenyiefy], 181 -bdginantyl)-1-methylethyl, 2-chloroethyl,
11-duneéay1L251%E@ﬁy1| ﬁéllnydlyl 29'dﬁ%§é{hyl f1. dl%&&l%'zﬂﬂc%ﬂyemﬂ l—methyl- (-

S IIUL N S U A
muophenyl)emwmbpuydh@mgﬁo) 1 1-amﬁmlmb,eq(zzyﬂmopﬁezymﬁtmﬂplbﬁl&wdthyl 2-(N,N-
dlcyclohe%ﬁcaﬁla’ agilitﬂﬁﬁ]?lz ¥1!> 1yl %laéan%htgmz QJa?l? %Q,thné/{; F]ll 1-isopropylallyl, cinnayl, 4-

sul 9-an
mtrocmna&}ybﬁé?hvyr%{ Bi9R-2 eng_rl, ﬁﬂ'fl?ﬂbf tl\h]pyg@[(mqendmyl alkyld1t1no benzyl, p-methoxybenzyl,
p-nitroberylyBbrhydteisk T PENdraehyl, 2 42mﬁ1&nﬁe@iyu e&@&y&bﬁ@ﬂ%kﬂz t S¥hrylmethy!,

dlphenylnl;eajii &-m%th?g&olml Jﬁéﬂlrﬁmffon eth)ﬁ (6 uen 5u1%owf%thy1n%§r%isﬂwanyl)]methyl 4

methylthlphe}e}tl it qumqwﬁww@mptW| l-me]_hyy;l dnphgtylp}wsphomo)ethyl 1,1-dimethyl-
2- cyanoetﬂyl,@«ﬁﬁ@ﬁﬂﬂ]lﬂ-phe%ddﬁ&&@b@n@ﬁ h}éhdobéﬁzgllhfﬁ&ydoﬁl&%x?w széﬁ.{oro-p-

acyloxybe%zyzi1 (Qﬁy%roxgcW)benzy@énbfl%lrgg)gafo %%eaﬁ%i]féé Flgﬁvﬁe&ypﬁ)cbr@ﬁw}methyl -
mtfophenﬂ,.%%dqlzli:th@xl&zzyl ypagityh {3, 5-dimethoxyphenyl)ethyl, c-methylnitropiperonyl, o-nitrophenyl,

3,4- d1met120'x§ tS-Eﬁtx%&H@ll Q%WJ-&ﬁ(ghéﬁl}lye%pﬂw ﬂ@ph@ﬁ&/l}et}gpk %Qx‘%pa%yél

methoxypﬁénacr;{g %ﬁ%}g/g %ri\ %P%M%]étﬁcy Pljtgty]ﬂ Wyanobenzyl cyclohexyl, cyclopentyl,
CYCIOPrOPylnetfnﬂMt @pxquolpnnzp}e didsoprbpylogethyl, 2.2-djpRensykarbonylvinyl, o-(N,N-
dunethylc§b<§ka191d5§§$n9ﬁ XY~ dis aﬁﬁ & ?]pﬁ Qlﬁ%eh\ycarb )éanndo%pr%%lhlél dlrn)eth}/l%r%ynyl 2-

ni trophenyl

ﬁlranylmegiyh?_ foid%e@‘tg}, gt)kfowyl 1sabuty H Wéﬁ Moxyphenylazo benzyl, 1-methylcyclobutyl,
1-methylcBlghBtyl, d+mmm/hpo§zy1bﬁqzmemy1 mﬁw,l @pMﬂzzysMem)ahyl 1-methyl-1-phenylethyl,
-methyl-pkilt’ ﬁi’é leth ﬁﬁﬁ)ﬁ%e@ﬁh% )%Xl}z ZE ’bflty%ﬁen}%pf @rerethylannnomum)benzyl

opy
24,6 mmag “see?pf} srﬁwwépmpﬂnazzwﬂa}%@mb Mzéﬂh#smqb}lfowlwyhocarbonyl N*-
phenylamiBethibbaf¥ehhyEdntidel S:ak DA% ARhidQ hceRBINZ Yhonoxyacetamide, tnchloroacetamlde
[, I-dimethyl-3-(7V,Lr- dlnethycarboxan1do)propy ,
1 1-di met hyl propynyl, 2- g%anylnethyl 2-i odoet hyl ,
i sobornyl, isobutyl, isonicotinyl,
jp-(/1? -nethoxyphenylazo)benzyl, 1- met hyl cycl obut yl ,
1-nethy|cyc|ohexy| 1 nethyl 1-cyc|opropy|nethy|,




10

15

20

25

30

35

40

to a 50 nL plastic falcon tube, and TAS-F (2.4 g) was
added (gas evol ved) The reaction proceeded for 4
WsG W(hmmmmv}l[@? Cj (the vi aI was not fully closed pOT/USHNEE37313
trlﬂ\{o Jﬂ ﬁ%‘h ¥ alrmc'le‘ll'{’ypgx%exg Ipropan e\:,\lgvr\l@ elgnxlg@dg,i?o;m op. en%lg Y2 cla'l 9.
mtr@hen@ﬁ@%ﬂ?ﬁ?‘@g%“@ﬁﬁVPI(GQS@)P@P@PfFHﬂ% &-mythyl-2- (2 nsrop,lmcecm)mmmanngﬁ 3-fnethyl-3-
nitrobutaha®@nid3; élmﬁlécﬁﬁinﬁdeomttb@ﬁﬁi Grﬁﬂuﬂ@;m@rly)) 2, ZQilﬂMﬁiyigf:g%Mdg o~

(benzoykﬁiy%gﬁylﬁgx t ﬁ@?‘ﬁ ﬁé‘}xﬁ)& %15%5 t})y] 15545 n% &on"l'?n

trmethykd@?hg@uh,d t(@e)e'& 1;91mvvhgpmmneleld@ o-hgliretyiztah ednngidé) acamhcys@lmmusv
toluenesul¥iabithe DG4 RRA oS RleV S5 A@H@ﬁm Qlfb? MR 4@&5&1@&&@ (lg)%g dggs Et;jdecltabme

onte 259 S5t SNt 55 ks o amomers o
1-(2-deonygicherti-Ognchlocdberdio g bii Hehzopl-T{-Boofuranbdyh-4 in@hd e methjithiok 16353-bkh-2(H)-one
and remométhgﬁ %?1‘3 eMﬁfg gljmﬂvs %tﬁwm &5%%9&?&&8& r?{%l)omg nﬂmﬁ ﬁdrs%% & 964)

aqueou HCO sol ution
Cottect. M et A it G A (09 0 sty (by Tovwsend
andTlps@oWbetynMS)ogpgtamn@ phases were dried over sodi um suI fate

[00273] ch'éx?%%d ns 2HRASHS by dT 0 Vi fﬂ TINO (_})rg{%ca chl Qécqeﬁ) 615}1 %ethoxy and 4-

|cag romatora anée-
mettyltig sna@g%ﬁl PR SHE TV REine (P 0)1) befmaéchng@veqtm@dmyl chloride (1.1
equivalers).- di met hoxyt rityl-N-phenoxyacetyl

[00274] %or %ﬁplg dimtgbo Xe?/gfy ! )I v&(ljals ae%g /dl r%lte%ﬁrﬁhoqng drolﬁﬁ)yglglfl?ﬁné Ighrs{sgg{eda]fx éO ml dry

- DMF. Hesgmeghyigisilogase (213 §1§b‘W edfied. {Thd pojutigre wasetied id left ¢vBrmight) The solvent was

evaporatdd@f @60, £d Be MubieRZ ¥hillival @ish10Gh B1ubdd as e%p})ra§@lr\mel e 3 B_gi

act nitrile an th ra rop
trimethylsi yS az g rcfoe)z%x a}?}ld]al &Ré ?6’?%3 Q}%@ym&gﬁ /ngathea&l?walsﬁé dlﬁj?lggf Wllcé with dry
byridine mnt fiselvein 2PpEHHO0 BLb HhowrseetiT irBydide (1.5¢) Wagladded, and the

resulting ﬁ@tﬁblﬁ&/e@ /sllHFe& ﬁﬁ‘ ¢ ﬁouf }2 Yaldeo, I%F pﬁm&gm@ arﬁl&cﬁﬁé @nhg 9} Wi IREd dacfld stirred

= 27 an Sol vent was renove

o a5 B SR e 1 ﬁ%ep?fﬁtﬁ’gm VT B dRm St extisidied GO cwh pfne The
residue wetrlisorheet! Gglicjolrme(h@0 (€50 sil) ind axtgyetbd with. 191 £R0GONABOD; soBitidn (~50 mL),

which wab RX2RRS4 @Iﬂwéhlo%%ﬁlgﬁe ~2'b%%i % %%Qd ic p]ia e% were dried over sodium

s/ et hyl acet at e +1%
s U R P e eatiag & 41@0}61?#5}&115( ?Bi@e%;acewrﬁ@zaa -deoxycytidine (3¢; Re=
0.82, 9:1 ditdordradtiiamapitasi Chadritie hateti whi Hiddlved ¢h anhydrons DMA m) @nLf¥hid transferred

toa 50 mE" 1'38“:1@ ﬁ%%ﬁf;ee&ﬁlrﬁgg‘ (32 Z) ngs %cﬁ%égéas ETT?VGR)B%E%@GBICE%} proceedé/c\f f{)rr}l hours at

exanes
22°C (the(veaéW@@P%&llévdl%%@éwd%@gsw@buﬂmﬁ S REBOTs §vapoed 8@ and the

remaining2édidub ivisa thjdtted to&6Mmd ciadishioRRshy43d é\éﬂm&tﬁm curbd, 9NV 9:1

. ) i ted an
dlchloron%% rr%tharg)gd%%ge sgl dI'I']N qe{lox%acgtﬁle m C aI eonHcyfl%_ge (? ggg;kf g!)" %%I 9: é‘
dlchlororrgthgtg/n(e}hpqml) d&@ﬂﬁtag{ed 'j:lq.ls@ympo‘pndg[o 6 nga(s 8¢ codigtiltel pitiednhydrous pyridine
and d1ssoHédlmy<ﬁo@ME{dlnE’@©)nL) ﬁaf&édlﬁll:tﬁbx%ﬁjfyl SHioitie (0! b"ngas)addeél'ang Stirred for 2

hours at 2% %;Igo ventSQNeéedélm in acgucbzfng fd dlﬁllﬁdg(3§) Wll% t e%e t?etr?s’_c}ue was dissolved in
dichloromgtlipre i(9ineky) andmx@cyth 1\Badgnepu BHICiseiglor {~50 GHB @noﬁ wadbkdlexjracted with
dlchlororﬁ%th@g 38 Ir'x‘;L) %Q&hﬁﬁl@d o%ﬁgpﬁges Mﬁﬁed 036r @od%m%ﬁlfa@eaa'ﬁld reduced in vacuo.

The resia/TU u%l ﬁigx s of | 5 one P-O CH2),

e residup vsg'lé e%e)d’ tt %_Ta g P%(rgéap fi}_clgorymeﬂ?n%tpozqt?_f% %qlﬁg)rc@}ethane/methanol),
which yielded5*djmeghofBritfiN-hhemixyrgétdts;azap’ deckyqytidned 0.3 2 bl53 fbhbik,i3pdoek:= 0.49, 9:1
dmlﬂororr%%tha&l) 1Tl(1§'1§t§lme@§§ O%f WS%E(?M kr{ﬁr}lz %91%1%?% om@&)efore 03M

m nor IfIC 1on O ures
benzyltmf&?ﬁla%ﬂ}e @ ik iohoiep incy acgigie and %@%@&alwwﬂ hisphessdiamiite 0.17 m)

were addedFTigpunti w3 Aqs sh@cd at¥p,°Cldr 1.5 hd)u,rs ke (ﬂ 1 athyq &Qﬁ/ﬂéxhnes Bey, |TE§U7 chowed a
n
d1asterem§3 csrglgtm(e 3«% ge a%7 agﬁ 0. g é lﬁgfvent %as %moved m vaéucf anfl gh)e/ r%{ﬂm&g remgue

ca can groups, 'ers an
subjected @ﬁoléwg ?hr@%@phyd@ra selm g é§ cwelnma§ Idetapdsiotd agatedk +2% TEA (300 mL),
1:1 hexanfife@RVe@AE+1G) YO0 60 mBND2 Rkl LaHtyEate Bl Cook RBA 8o I%L)' l"ﬂh@&@@bme

onto controll ed-pore glass support (Figure 3B, n,

lo). AM Singman, Zhan and Lt_et3| nger (1991) 19:

1527-1532. [00276] O her déti t abi ne derivatives have

the 3'-OH protected with esters (which include but are

not Ilmted to acetyl benzoyl, and hal obenzoyl; and

2 .
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acetic acid in nmethanol. The solution is concentrated

WSGMby.r.oLarys vaporation; the residue is taken up in 200
[ cetate (pH 679)', washePCW51906/037313

meomuiqlet.ﬁ‘ - anmmnl.um,a
phodshirpdstiahd ik ?{é‘go o8t 50% agueous acetopitrile), and
hexaiesf/ ithl Ile rted Eéglrr ,Ouglg%ﬁg;fg%%g gtyf;(??% éf 61?41%@5@8@ eluted with the 1:2
di nuCTEot S EdS oS 1464 E¥rEI sy o GudHls 260B s 6486) AlibAed /7 864.1 and
966.4 [I‘Egjftﬁﬁ*df; BIIWR_M)%:?HODMHQ eﬁﬁlfﬁ%&(‘)ﬂ&@igﬁidﬁﬁ@@%;rgtﬂ Nﬁkﬁgﬁ&f@oom@
exhibitel] BRENAINE: m LS e o U :
am ;lqu P mﬁi@% ‘ff) %‘%Xﬂggéﬁ%@g‘lﬂf}’ﬁﬁ)a 7\-,3-?-?1(1@}8 mp¢iplet, aromatic DMTx/Pac), 6.05
> et B 178 PR ielFér CHe efPa) et 06 ML FipeletsH-M, 125 €Q ABBY B, doublet, H-3%), 3.8-3.7
(K. s piceCiEhase ) siafd BOS0anetpalst 1 &) MALBWRLEE - 4c oy
0 d

multiple bk €0 i o VM % 20/ 2 |
! E%ﬁnﬂfﬁ?ﬁﬁ@; E)“?ﬁe\éﬁé‘%‘éﬁs@%ﬁ?%@@%ﬁm@@ 'H'rS?auz;we(w,ismelet, H-27), 2.53

(1H, singlef, Hgh2rAQ (38, mpiplett GRpCoa 61 28nCH.ctlsqudpgh ed exact mass
[00275] fhpadditibg miv@tthédtcatR SRR 55 22 d4) _
i SR, T3y SO oh 43P e s s
se8 nmass’s pe& PEI B Gi‘l’%’nék?)?fi) I[o6 B2 Chire ihl: D E07), where the cap
can be a @?@ioi? @‘;’fs wﬁfmﬁdpmm glydol degiSativds bilth & ey Ru QAR SDL1Seols: and
protecteddecifaBihd 3 Dl bnth RERQHY. ' - deoxygyanosi ne or ’
Lo IR g5 e £ ety 57 GFREABHBS R i,
00276) éé?pq?eébe;;]c' 6f 60% of 0.3 M benzyl t hi ot etrazol e
el gitebipe deiivatives bdvo itk BYOH Erbtetelwild eRerfiwhldh B BR: ik Qs 1 ited to
acetyl, béfizdl) Exﬁﬁ]aloﬁeﬁﬁopf? Qlld'fé{'& !aé{ds) {)ﬁﬁg@eﬁrge &m%%@?% b;?_,g'r e:ntoﬁgnit%g%,@iﬂn

: tetranucl eotide 3b°is 0
mﬂ;pheqy?:&g]?ﬁ%og WII’ mh(lg%ﬂn@@Vla@@!iyléi)@a@ﬂﬁm%dxﬁﬁetﬁyb Benzyloxymethyl, p-
o reatF bt PO EEHUTN BERARS Ik b1 2 SXNL B LE]
butoxyméthyd, endlofetmbiVL " and, 1175. MEH - Ii‘?'pguréy??%’t'
ot Gty it e DL T

chloroe Xy

(2-fluoroptamybeiredtiex pirefi@e 4k, @1y8d QtH)ivid .5, aamdite :
Figure 4.0UI | di ng bl ocks 1d, | e or T (EF%%?%Q&d.PI°é%EB$@S>£ﬁ&°WHm
GoDpG (3c') can |ikew se be obtained (Figure 9).
[00281] For exanpl e, when a protected
2 Ynthesax PHOARDEHH BmhdiddKEA 261G S JiaSURRY L, L S, (where
[00277) ﬂeDﬁGErﬁir%Dbcf“u&L RAenPXYacety 35“ whi' e PS Cttled wi th .
b piopn 2> €d I'val ent ™8t FBHERAAstar ) syefeesiaddip stardard procedures (Figure 5)
:Vgl ) lghb’lgﬁﬁ%fﬁh‘@ﬂ ﬁ?ﬁ“ﬁeﬁsed (CRiliggtiges 242, mitntkss). W_Ebaéa%e; R Ciuthiers (1981) Tet. Lett. 22:
59-186p MEBAdAL Cordthers (368) TLRE St SREHL | o Flgure . I n the '
DpGpGrRLESERS ﬁ e Gemso}q o_fg) 0. 3%M§£Zﬁé%?{%ﬁn§f Sést°?§12%fi’§u° gide gnngr
oD (1 n aceto i £ _gljhafegwlﬂlrée PPpting ellm, Tner 1CRE: $wildrlgl based protected 5°-
-DMTr %Iﬁlﬁﬂﬂﬁuﬁno@@flﬁ’fﬁ'm@g‘thﬁ¥m-eiﬁkb}&6by%}@_taﬁﬁ’cﬁtle %Q%b-gg)k?'l(s)r r2’-(;_7|_E=0Xy-5-aza—

cytidine-31-D& Pebn Sefthy W ;i & Rl t hangl
AT d 20 o locim i éﬁ@%@aﬁr}‘ﬁm i Figup 6. Subisequent
|

haur
release frorzjn?%et sQlig suppart &P%bcqn%%@@ﬁe’ glags EREhnd fembvagofedban@iGrotective groups with

bases suchgg PRV padliine $or desoitriid) e6ld fethanGRRudo RV G LRI the H&mgf?olxgr and 4-0O-
+

methylthioprdf@i el ot.i de. 2 ere X+ =
(3) canbtprr.%i‘ftlvr‘egog%ﬁ&ﬁ P S Shee Rk BTy gpuoconer oft. DpGppD
WETt P AP UUAPSRIRT) i s 557. 14), exhibited mz 556. 1
[00278] Ffrmdfqple&ﬁgilré.dﬂ.ﬁld 61), Mme{rs%% kA oﬁ@@ﬁg%‘&ﬁmﬁ Bﬁcg% Jdﬂw']?h'a grotected
decitabine-ll:ﬂﬂg&l&ﬁGﬁqlia‘lu m%l@g g|=n %l eot | C{e 20, ere = .

odi um IS ODtai hed by TRCHFEESILy ihigh i prapled with 2-2.5 equivalents of

ten“-butyl @qu&aml 2 rfserEuarasiaabtosphprardidind in padek of 6090 08 MEVL AR (Rt 1e
activator (ig eletahitritd) for YW @ihud39 1L CRE i@ %ﬁdfcmﬂ%ﬁ%ﬂ %ot!éczllgeg GIEB ﬂpucéetotidez'ﬁreated

i iBycheorLde precjpitates. e SO n
it 20 ngdél@g or s?[é{?%‘%l 5@*5“?%’8{}’?%1 Wt B ripytgsy Ghetcewbled prod@OB ofigired fvak 2 M
fe"f-butylh}zdoapwggtﬁ%@y ?C?E@ﬂ@ﬂlplﬁpaﬁﬂﬂaamtsoiv?g fii‘t%ﬁ@léj?&g@eﬁﬁge %55% sol i :JI
butylperoxids fov3 s. i oWy jole Ll 1.onwe (. an additional

P o1 Rl B FARE 1% s AfFit e T poroscec sid

luene. rifugation at 4
toluene | Tl%r%ggscbl}dts artis §/astl}i:cgv§161| dg}@'ﬂeﬂ}aﬁol;\,%fémltq'ﬂnjiuﬂraﬁeﬁb@ adllitioR662 ml, of 1 M

acetic acid {jpjethpnob XIH bilttietis bonZenBH6L 19 rdidvh Hhook-SiEE tHIB T um, |
Fi gure 36). [00282] V\henbgt hd? cy%l eis re%léegfptg% £ mg{)adqu
wWth 2-2.5 equival ents of 3(gert -butyl phenoxyacetyl
2' - deoxyguanosi ne or phenoxyacetyl
5-aza-2' -deoxycytidi ne phosphoram dite in presence of
60% of 0.3 M benzylthiotetrazole activator (in

.

r - . -

e

A B Heliesamay], oupkimhyl, teaatynbgey Rbrafydiofuanyl, and 1.
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PTR-UF/ UFl /UF2 plasm d (Zolotuhin et al., 1996), which

wsg--1 S corrprlg d of pBS(+) (Stratagene, Inc.) containing a
prom)ter dri vi ng a humapd Zes2067637313

(aydoo VI rus.., gl\/
tntL N n cells. After
thfougha anc] ct | gph SRR RISt S
r?f“tn %ﬁ@%ﬁ‘@{ﬁlew‘e FA@qawéy sified lammb ARTAL BXP@ret! B0 BHI.C with 2
Gemini gla\m@m@m@yblumfe@mnoxﬁ@t) Q’Bﬂ&h @Hlm, i%ﬁi} -With g%&éo‘uﬁﬁg (lgheﬂogqenex)

was use

t
50x21.281 ﬁ)Zl;n, Wi o Rink R mﬁalmmomurn aéeﬁat? (BIfI 7}ia M‘,‘IPQ\Y‘@FT @t9bidsfPhase A) and 80%

ve contr O
acetonitiglg i Mo vegter (Mabile RiteRd: With%ltmd25trMabilt Biage B:lﬁ Mm&@é The ESI-

MS (-vepof ﬁph dandldogdel 2@ﬁ;v1@1fe X3 urb m-loﬁﬁ\@ﬁ cglgga%% ef_act massr%r tﬁe neutral compound

G
CisHaN. 1§Jf§‘7 Qé' egcgy%ted m?z%ISg L@\ﬁ{{ andvalli 3hl ff’d@%{f}gt ¢e n@wpwgmsmlﬂgine 30).

(00279 echnol o
] I@:]hf)ﬁ’é J5. rep€i¢d| t@eqmeewﬁm%hS spevaleds dr @rtaﬁ% &%Hla

deoxygﬂlifonemﬁﬂﬁ pheﬁ@glyicéty\ﬁldzé-z Ld@ox%yn)ﬁﬁé Itlo%!h@}a oy n%ﬁ%ﬁ%@?@f%o 3 M

€Nz C or CClO: QN Or Pt

]b) oo SR ?‘nf < FREIlGF £ axaits oo awy@sr, regpefivelg (Bigwet and 7), the

pGpGpﬁ)i tetiepsieptise 3lms Phigned, Wi )@Q(ﬁleﬁﬁyﬁmhlaﬂlhrﬂ (J:alt;ﬁlzltftd%;(acg 1h3s for tge neutral
were score

compouriliCh HBN, OB 8 11#@23& @mﬂ%@?&é Bé% 1(%%2[}1] an&%%ﬁ G4M- T pigurg 32).

| Vi a
[00280] £ ad@?on 15ep@’ fmuglﬁ% gb qpdl ggp@pgéc a3 be yopthesisd Gdeuingll sqhekd R, =
carbamatgglg%tmqs grpipe wigh I&lﬁpﬁorﬁﬂhﬂef’oulﬁﬁ&fg bRSIE I@EEM 1gu§eQS C%%;PBPG and GpDpG

(3c,)canwgwt@ﬂgde@ 1g91fe9?n inhibitor that (like an
ose at Whl ch”the GFP expressi on | evel goes from

[11)10281] lgoé Sxappl & vyhsn a profpqied 2’tdeokygpagosia inked SaGsdidedppbrhB (WRER, Eoh 1 butyl
phenox;
yad@d) whibl i equplapﬁth @ﬂqui@m% pﬂ%gﬁa%mg d?{}%ﬁ%@%p%mnnﬁtf (Figure 2A,

wher efyl;'s S tlo i
1d, wh em}'é«pﬁ&l%g&é @{l &rllnaL rl o, g F%A%)dﬁglgerSégCF a0t 8.3 Mj:]e@zy]_‘tlgotetrazole

ol’1’'gonucl

_ activator &hﬂz‘f?tﬁ‘il‘fﬂeﬁw Oﬁ@{mftﬁﬂ ﬁ];erqyﬁr selfdfseppbiit V@tajﬁm@broteﬁ% DpG dlnucleotlde is treated

with 20 n@@ﬁ@enmmcmmﬁmhdrna&w 1thb1!i}g d 78 nRAST T
group renlo(ze%néa‘éﬂe'd e o R oui1G %ene 1abl ¢ e BO&F WW@ s
o F ary n&uﬁ el & eﬁca ?ﬁicf?r qPPtdgFL}CIGqufS qu' BI/MfRSWe) of DpG

uc eotlgg%b W@ —aquﬂ@yl@ymmgla idhlodBEkd @ﬂi 6ke Sor @B Geutral compound C1sH2NO P is
557.14), exldbit@nE 654, EBL I ﬁﬁﬁ 1131 f&?&l\%%ﬂ[] (fee s%%)pze§ lgglélére 133 s DpG

dinucleoti®VIRl PR & Of .t O
inucleoti ﬂ’ ﬂ%ize %f sgdiwm, Etalﬁfﬂ tgyﬁigthseIV@gjﬁp@Wiﬂamrsondmsqalt allne water, 0.2 ml

th
M NaClCBé?}gtron aW@enMgmﬂ_@peton(e kaddzy, ﬂi\daﬁnuﬂ&)tl%-}p?empﬁélﬁ% Bl §olut§9 LR Rat 200 £o
several hofrd %5éntpﬁ@@{ed atﬁb@qﬁﬁfﬂr %(?tmﬁﬁt? . l}ﬂe su e%gPt)ls %s?éar@é@datpq sebzgls washed

ort
with 30 mP ch%()ﬁe fléllogvegg gzgtlong cgglﬁggatpqma‘Q@OQme for20 anilEIOYE rediBte is

dissolved j iB Wafgreanéﬁcﬁzwsd; wéigh &dhlb&ﬁi&y/z 55810 Wfiﬁq&e@gﬁsfs E}%é%ﬂrufrrlt ifr & 9%\!11‘9 4 6).
n | ra

[00282] WS:t:efhe &vaIE QU L tedll i ta

phenox aC%yIOSCa J? il ﬁelzlrt??és‘%gpﬁrze ‘ﬁal?’ ér?gteﬁfﬁﬁ}té]cﬂhimﬁ%@ﬁﬂ Ftdegxyguanosine or
7 At AN AN PAEDiciof 6% €0S M BenMlthiblofFa1S activator

(in acetoniftifey] foy 2.5 Ringlatkm Y Bfmstes, k@é&n\(ay Ifhe ﬁé e%gde 3R ?b%'amg% where X" =

eriva

ethyla; cdtcula Fol
triethyl ml{lcbﬂﬂk( zﬁd ¥ @h %ﬁa]mass fc?r the nfv%n‘gcapgouféslzs%sdﬁ;%é’z B3&2) ywhich exhibited m/z

885.16 [szdllé?:?f o fpéétf‘lﬁ’@%lteéﬁbar d phosphorami di t e based
[00283] Whtnemilsi reyeaeﬂ’ﬂirdayiﬁ@is hODh rt&glglgf !
methylanm%nﬁﬁlqga%ﬁ xac glass tthhe 1 e%ﬂ - Ob%éfgd W%erex )
o des é copte ?ﬁmpo%d 3@&71‘11%& § 07888 which exhibited

tetranuc
m/25874fN[Me%Hia%qd\}&5¢ [Mtrﬁe(squwspeap@udmmets@otl de 2a can be

[00284] Wba‘n&l&@:ﬁ@ﬂlnﬂe Ehe&&l ﬂétvlyQ&nb&/ duﬁﬁ)é’ltﬁcl éoﬁm% %Cré)ldl\é ggnlv%t% corlregpondmg

m | arly base
phlosphorot%!;até dtrlester mIth I{S 5 éac%yl d@ulgc};éﬁ%&) Mdlio‘xpethh,ﬂeldym sliidin® p/y I 013 mi,
solution (3. go m#mna/{qiu@pq) sdlow etk B {dofne: fihes &)ﬁlﬂﬁlvblﬁlxgesp D?/ﬁo%hm%ﬁnoXte derivative
f2
of 2b can boobtdide @1 B Eﬁﬁrlz%ﬁonqgc%g%gﬁtgmﬁqm d{nnu eésneg 8/?}??‘11’1‘1%}(0685 reagent is removed

aza-cyti
from the reacV)n dfess% §¥ ]V?f $ VRS sioniFls ﬁ}b@ﬁq{ieg‘gieﬁrbidqnoil ang pﬁl’iﬁci‘tfo}x ab &kscribed for 2a,

gives phospherethioats BrG (Sp &apdifigie B 2 Wasowet
oxi dation with iodi ne/?ﬂjat er, deg?tg{ﬂ"é%‘%u o‘ﬂnno(o . Eée’%cat%“f"”he
protective groups, and re vaI of the DMIr group (as
in the standard cycle for~oligonucl eotide synthesis).
[00289] In addition, the novel DpG (2c) dinucleotide
vvlththetermnal 3 (}|and5 (}|capped W|th met hyl
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21). Standard phosphoranidite protocols are used,
wsg~ ~except . qumIt he substitution of al kyl am nes, alkyl
Waol2@monsst . "nquq,l, Lox yC!' a Tnmi/nesU for S am Qn@DDEZ086/037313
ok

R@IT .
B s It e, . 4L et
neutts] Bhpdind €], P PP R e § o, S0y A | Of 4- et
35). hoxy andAd - met .‘hyi"%/}%lé,?l%fd?l%t.eg%ig 19 tﬁ’t[g['%]e@??ﬁ’éfé?syecminFigme

tertiary am nes, diam nes, and hydroxyl am nes neke

[00285]\¥lres eyclogsrvriene @Eﬂﬁfhﬂ)MhMae&Wcé!gh&s@s%ﬁdgtg Ifé‘g%ga%tiv\ég% min

coupling®{n@ edy L loia' glam ate. 6. .

3 it e &4?’ BB rdﬁlgh&%dﬁﬁdg%%tﬁg’i‘ D P on indetarts e theEGH RpCatiuileotide 2d
0 alnf’j‘i[I EpE lﬁr % tisthylagmenivh angldlap e hexpa@llybh@cq @RRSha® Welulated exact

mass foralg BBl C(Oﬁﬂﬁma))HwW is 9@%), Rﬂ@h éxﬂgp%%g% 98[)%%2?3%%5 spectrum in

Figure 3@l i gonucl eoti de anal ogues rich in
that range in length from5 to 100 bases can b e

prepared, where D can b e decitabine or decitabine
3. andtlitogweBNA MtiykGor Ch- 08 Getnd 3P0
[00286] MG i daecﬁ é’&? t???lg?ﬁl\gl%ggﬁ? él%ls ?n‘ﬁ%gg%‘clf‘g‘ldast ively

| ongertﬁ%p LRV EHBRG ¢ 7PB df-gemiid oo lensidesrvatedgae s anatbased GFP
(green ﬂl&ms%ﬁntﬂ)mtﬁl}t) pG#Y- Tlestssay, othick BlsghematicAlly Miukdied %u&est afﬂQé?Glﬁ’ fene
regulatedtbiy €he W’@&rﬁcﬁet%ﬁgé ééﬁb%iv@{étme%%%%ﬁén% é;h(g & Sig]? nent w thi ] i
methylatibbx% ot DLer o484l on sequence T or (ﬁ, € né{leéﬁon@@helgdecreasem

‘ SUCE ng from,gxp Tl@%kmgl}xlahpl@n@we{m ) GERreepr8RAGINd isk@dily scored.
Specificafly, MWSI,EEng f:eﬂiﬁnq cofli@inin@the ep&’é’dfi’eﬁaaay BRhcePBfP @a&%a% {lsiegg assay for
reactivatié dr GOP %Le@s@&'bg ﬁag%dn%gy e(ﬁ\f[&-%bg@r ea 2:9% basec on F]e .y
O G RO e e
TUEZ plpsihid thincpaly K96, Wiithyy cogiarisedof@BRFHR(Sa1 @Y containing a

cytomegalpgirys (CNI M s ptwar et ath@miidled dFF‘@n@JdQﬁéﬁ f&r(éiéprésii & eng %‘n%r!lm%}slil; %lls. After

ansfectidh, BLAI Ll PRESE. Olil onucl eot i de n S. N
transfecti E @@%ﬁ’éﬁj 4 lq b lﬂsfa Plt 8lgrsse %egtbygéﬁs gmémw@pm@smgﬁ MoFlo

nucl eo

cytometerﬁégc |.es_of ol ! g) e o s . . .
- TR RERPER Jrd BeekPieppen dihivgorohmareiaiaaDMIN], Saed 8 2 positive conirol

To screenFor gractRsidg pf CMB-EaP@, d%&tabilp@lsl%.gg éllea%(%?clr’{)%l ?ugl ifagie @ggg%g%luoﬁo-s 0 uM)

cti.on lik rinmers an
I\;Vas' addecftg 0 nlfp(&:é%tx%leﬁléun%no‘gﬁﬁ fee MM 4fibegpleifei Tegheolegiayeplenfited Wigh 10% fotal
tli)vme serg?lé%{og;)). r(é@q e theegesdnice3 s Jonﬁheﬂo'é {~ 33_0% c_:eiﬁ/_vs@ﬁ) ﬁ%@ll ‘plate containing
test 0
e test cotnpdiBdsQ 86i-d M¥eh¥e ﬁ?gn §te.’|7‘%% 5 X gg)%/ ollrlll? &%t@%»f%%%a%dp@ier a fluorescent

) hylation of the pronoter T

m°:°S°°p gfsté‘%r“ ?(Eé %émb%tlﬂ’i“ FHEF{18 fikier pube.eicp Deg ek IL). iV el tred Bk Epositive if

(10%) of vipbls gells kepyass G gXt@sitveiitseg oAk dails eixﬁres\é\iGH’ | &? if g%t% SR viable cells
nmbo S are

GHFO GFP 6 R 113 K ioh Be o 3L t such e | men
express | the %&dcénﬁglog G?a'ﬁ Er%gﬁ%rlthea% @Lﬁq aﬁ?(lfls HBST 9spgat which the GFP expression

level goes Bcrug Vé de bT % g
var Faf BofisToleH Abty@e esuiief thoutstibi decitabion Bp@idpb, GRWGIBEMHGD and
DpGpDpGas BNA e thelatdaiithiberels.i A shévm R i QUL 5 gl?ég?{c#e{m%g aga!oglt?g tested were
at var

able to inhfbl BNWREBH LA ere b SHRYUL D D e under st ood” tha
GFP gen al ter natﬁl? ves t%c'“%ell?'eat g’r“r’t?%‘%if%‘?ﬂ“% regulingtihygactiyptienafthe transcription of the

“descri bed herein may b e enployed in practicing the
invention. It i s intended that the foll ow ng clains

define the ggope, gf .the invention and that nmethods and
st r uct ur ps—wrthi-n-Lhe S EERee gt dempihdating achiyitys and t hei r

equi valents b ecé;%:égﬁded there%i%]%?% TS| OB /'3
0 e

"3 JL3 QLA M5 1. I sol at ed I L i @)
ol i gonuc| eot 1 depanaiRIUE, Tt[s—Sai i © ster— having 12
or |less jpases in pggnhgth and (,Ullplggbi ngofi—ef nore

5-aza-cyt osi ne assgpase Tesidques iir thersgguence of the

ol i gonucl eot i de @imglcogue.  Z.| The i TuGhEot | de
anal ogue_of c| dp@pGppwher el [ The i gonug i de
anal ogue_has nmdm&pbpan 30% [35%  pr 40%g ne

residues in the sequence. 3. The oligonucl i de

anal ogue of claim 11, wherein the oligonucleotide

anal ogue is selected fromthe group consisting of

5 -DpG 3\ 5 -G3pDb3\ 5 -DpGpD-3', 5 -GGD 3,

5 -GDpG 3, 5-GDpD-3", 5 -DpDpG 3, 5 - DpGG 3,

5 -GDpD-3', 5 -DpGpA-3', 5 -DpGDpG 3\ 5 -DpGGD-3',
5 -DpGD-3", 5 -GDpbpG3 !, 5 - DpGpDpG A-3°,
wherein D is decitabine; is a phospholinker; Ais

2' -deoxyadenosine, and Gis T - deoxyguanosine. 4. The
ol i gonucl eoti de anal ogue of claim1, wherein the

™~ O~ O~ = ~ O~ O~

. o o o o
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whereinD is decitabine; p is a phospholinker; and Gis
deoxyguanosi ne. 5. The oligonucl eotide anal ogue of
WSGRW(alumnmﬂm Wherein the ol i gonucl eoti de anal ogueP¢UbUd&637313

T tlmhl wen & 3l e nt havi ng. a general fornul a:
4. 'g32‘ﬂ1_‘ DP %P % ‘é?r"‘éﬁ’ Wtrzn‘gg""é‘i%%l?é"lgtﬁﬂnom ne; Gis
[00287] Burdtn |syn@xes1samf thede ohg)na:leombnmcmge stalenthense gf}vlableprtwn}ent supportpiy desirable.

Bayer anZMana@ (972)%1@&@& %lli—gf@f‘gﬁ;ﬁgh@g?,pﬂlﬂﬁio@ﬁﬁg%%&gﬁg& 25 TP, The polymer

support PP'iY ﬁ%@kﬂe ghycoly P EG) aP@V&ﬁme&bW% t%??éf"a@dwét i3 heopogpngus phase and
assures akueY iglemetiilte pdrifindtient stdp threugh simplb pre@pittionZind-fEetioy piobwses. Harris

Poly(etlzﬁﬁ??lpcjgz %15%? tlggz‘ec ;Jtég)zlfﬂd Bzo%rediyqﬁpg%%(jﬁgrgrhuﬁl ﬁ%g (Q@ Y Plbnum Press, New

York (U, 1292 B &y r{‘?"Blo%fé“%}h Jepritierlt Brlakidderyativee %uch 9 1 Tl*ré’f 1v (Figure 10)
can be ea6ilyla@pied €& tRQtahahed ﬂﬂ@h@@ﬂﬁte%ﬁse@&kﬂnﬁﬁrﬁamp%&’f i the prede@ing solid-phase

procedur%si tp ggerthel'lipi(f)}san$ﬁé]5 Qogn% te%nu%leoﬁtgeesgx Xﬁ)l goﬁae bQJ nop hos Y hat e

gonuc € ahal o ué of claimb5,
1002881 inayadyeiys fhaovFITpRekugleatide 7 bl o grseareshin utigfelysegyplingyistvatives 1p, 1, or

1r with siefdydaft Qﬁﬁbt@cﬂﬁ-t@l{/lil"fd‘(ﬂéoxygllanosﬂdﬁf @&yhxﬁ)@tﬂylﬂ\} 12@itsbi¥6bylphosphoramidite
dDaloueo 3 tdrnte. bﬂ@z, 5 di

and Gp °mn%e RBUE °rf S‘E‘b%ré’ p%gjg?wzr FLR S a e Vfl : “4eRy->-aza-cytidine-

3’-O-cyapgeihyighMdliprepiphosghrednogjiae(1d fle o 1d) impdBtonitiiran@nlichllpmmethane, followed

by ox1da1|1dn|'\kl§t§ fodine/bvﬁerzd\?nm%&laﬁ Xﬂfcﬁetﬂaéélprcﬁ%c@g %ﬁgﬁ %@ @?ﬁﬁa@gﬂ RNt group (as in
! e
the Stand?ffl F’@grﬁﬂt'?}‘%%‘f"rlea‘édeé%e%gu e of claimb5, wherein the
[00289] Ini additim, the nogel DpGiAcudinplestidb oiiethplaodphdi r@itling §t-@H cdppeadleath methyl group

can be prl-p%red Ij!ﬂ&)uﬁlng 9’0@ H{Eﬂhﬁ%ﬁv‘;ﬁre g ah 09N §itRf 5 D-Rbdh §envéM%§ 5&"
[ 1 nker IS a protein nucleoti

deomyeuapoe i <P Y BHEFRIEP APEAPEIE: DY (i i Ion g B o vt

" fodine/witrplepatedtion 6f thodr@Bhtestive Broayd, aad fethoBbbfEIGAMT:foroopTla Hthe standard cycle

. i st
forotigo LB SEMBIE B RGICRLe CUO LRED Blorfoe BEnec UL BB PT Gt 2-
deoxyg“@aﬂwecs‘?nvemeéa WitleS (- mph Spiveivaeh xS wagdiding ¢ %esraaoeﬂlﬂ-N N-
diisoprogytpbgpRRiaditacj, O or@l (fig@t in. aci d, succinic acid, maleic
aci d, hydroxynmal ei c acid, nethylnaleic acid, fumaric
acid, malic acid, tartaric acid, lactic acid, oxalic
5. Suritiepsis of| RGN GPRelighnugidotides résistanttp dytidiple dearriens¢s@ndiycpases
(00290} Gi defick L, oBEnkbleoREA BloosBA iNGids 44 m]admo%ua&gediegrgmme ke and Cheng
nos

(1993) S%%nlgéj %}y@ézi go% g%léeéll(i 6)94)?%15 g%rrcr)la gg& ng%d _Jég %créa%e n%lblll]lty émd Tesistance to
nuclease degragation phoerthpthiogie dinricfotide s@mu@mclemde d@czltldes seatrian?®, HciecBt, 3g, and 3h

(Figure 19] Mta%ﬂS?ar@QéoCimad@%ﬁﬁé tnk &teﬁﬁél&ﬂd&]@ﬁ-ﬁﬂdgﬁ% %}E}J &n i®fehifbed with sulfur.
anes IfonlogS aci et han su{é{to ni c

Standaxdgsﬁcﬁ% g{nﬂ‘gﬁ efxeepta T e su 1P115?}1€of 1s69 Odiilgeﬁr?paﬁl p(l}osphmotlnoyl)
disulfide§¥-fetla) fdydndine hemp thf @ndauomdzon&ndrﬁed@ﬂ%)dn EehsteigLH. fediiRhosphorothioate
Analogu@cﬁl@hﬁﬁgﬂ&h@hﬁ%e@ﬁuﬁ%g Q@r&ﬁéﬁ&ﬂgroach IRL Press, pp. 87-108; Zon, G. (1990) In

Hancock G B 5 A A L i a0 S plors Wiley, New York, Chi4,p.

310-397 Noalyithtidhd)Syde Sinfralyj WillaBirdhbeataas oot Brrgt @0930Tet. 16tt. 34:13817-5320;
(o) erein the salt

Tyer, meﬁgé ﬁ% % ok 8€ u Q%%Fﬁ ogg c%ﬁkﬁhés

Iorl A’ sulfite, LAspartate,
[00291] ﬁa?%?%enﬂﬁ H@érprﬁatoéhe aenlefml a%f@hgmﬁleOEdcra%nhﬁraP@umals is the
ubiquito@iptebeates crtidibadehdinge (CDIQ @ﬂn&fﬂ%aﬁiunaﬁﬁﬁff adcRabinb 83 @abt8l loss of activity.
Momparp E%{t[a %}d%’h%%oulo{) (:_;gbm ]2%::1/&1] ul}])pl 1?&6 % aFa{ of?ﬁough n aacll 19[0 padler (1983)

S a S
Biochemcﬁa@maggh321 PEhilis Labl@(ta §@rq1}m anyMproperlerrt] 999 rCancer Chemother Pharmacol.

30: 7-111 Irb Adakeysl tREFYBIM fRe SBdohuclediics chitBinifd dSRPME oSGl &d emh the 4-NH, is

epinced S0t C PTG T SRR AR\ P G PRSP DAT O b o v

derivativeysighrap gy Pla Ardin? ki dh w2031, 3D 3k, Th e3np B, Goraud 3re(Biginel &6, 17, 18, 19, 20 and
21). StaﬁﬂﬁlpﬁcgﬂﬁragﬁdltgLt@iomls]are u‘é\él'leé‘x@a'ppfmt th@suf&‘ﬁglﬁm le)g LAHE, a@ltyl &hnﬁnes and
-term nus of the oligonucleotide anal ogué is
substltut ed wth a non hydroxyl protecting group. 20.
The ol i gonucl eoti de anal ogu%9 of claim1, wherein the a
non- hydroxyl protecting group is selected fromthe
group conS| stl ng of d| et hoxytrltoxyl (DMTr O)

o, o,
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25

| 7eng3 thJ anLd 3conpri.si.ng; conprising one or nore
5-aza-cytosi ne residues |n t he sequence of the
““mﬁvaho omoci-Ebt i de analogue and haV|ng at | east P@BYS2006/037313

S id) Fioral dgy ne. 24, The
hydrox; Ll 11)1% %“%ﬁ oty in gicthanol og t%e re?lg’vnF Elgxy a\%ﬁé Fnéthﬁ%{ gmce secondary and
tertiary a@lnPSg@meqsee@ hdeoxd prinesgepése Weass lavgmreupathalf agmppmiaghese derivatives are
more difficdit lod6amina®f - G L-Z-, wherein Z is 5-aza-cytosine; Gis

guanine; and L is a chemical linker covalently Iinking
Z and G 25. The oligonucl eoti de anal ogue of cl aim 24,

6. Wﬁﬁ{eﬁé & D%)E%ﬁ@ bb%%h‘ &Eg%ﬁléeﬁtﬁlﬁ%@iéloéyql{%h(g)@?lgn S Hg t%f }ém{notar regions
%fr?é‘l‘%‘g’ﬁ'éteé genes sFhas 235 (GRARRR). BRCAL a8 Elfﬁs(ﬁ?PKé‘ﬁAl he gene
[00292] Okgofuckotidd Adalogies HaliRDp® ﬂ@IG@D ishdks tﬁahﬁn@&xﬂl@ngﬂzf?om 5T €00 bases can be

prepared, %lhexg %rlynclle% CFH%bqn% ofagi]e%!ta%% %ure]sc l[?nhlfgg tge a’bov\Maesc% ed ng anélprD

trans

dinucleotidpreand isiamuclopgides; ﬁwee réPtnglb hmelr Beff ﬁrd@paﬁah d@g@cboude hrglognes not only
function rzﬁmchMﬁhﬂiuﬂhJ O 9hdd9emeGloaolet d8od Bl Reide toaéwrﬁhﬁl ha lBromoter

o 35 752 B A 20 UAILOR LGRS0, SRR 2

mer, 10-rppe pad ngnng(ﬁ pe(ipDaivh gliequucleG@e an'ﬂqgles)(Fuggwriﬂ)diaad! b HleP15, P16, and
BRCA1 6@ Q:Ei%n Q: eﬁée Cgf@m%% 2‘@@1@1@9%&&0&%&9 EBe br@paﬁ:d By g Ehosphoramxdﬁe

onucl eot i de aj an ue of clalm
buﬂdmg%a%ﬁ%ﬂﬁoma@aﬁ P4 PGS SRt NG BbE hoeomcleotdes

that can bg glodif¢deielinfarimmate Svea-gri@np therein sie $itédrigFigiresVHRS add 26/ THMEARgonucleotide
analogues!-:eaﬁ ﬁg{ﬁgﬁ 1R njﬁ%ﬂd get %ﬁr}:ﬁe&ﬁgkﬁhf t:lzéj g&g&@ at ﬁgttsﬁegﬁg Q gment of the
promote 58 1o B 4 PR At b 1 oS st g mthyaion of e
promoterkgg@at hel i n- B receptor; Rb; P14ARF;, RASSFI ; APC,

-[00293]- ﬁﬁrﬁ#@éf&re@ embIEﬁLIIBSé)} %%ﬂ\@ W%%_e'kg’owk %%igz&bscr%ed herém it W111 be

obvious 1o, fheRs Ripgd in thedrt ﬂﬁﬁ@%w@@ww SR 9Veled By Gfuremel¢ oy Afuperous
variations? Ghangad) @fdehatititivas @ﬁiﬁi&w b&urdo MAbkEEMMIcH Lﬂ%aﬁ&ﬁtﬁ&ﬁ Epatg FHBIEs invention.
It should g’ﬁmdeﬂgcﬁ)g @genvggp g% ﬁlgtwlesd tg E]g gl%ﬁ%%ﬁ otf th mve%ﬁr?a C?sérlb%\@lgéem may be
employed B}P@@B%ﬂl%)ﬁw%lt@r Ahisgigtendpghtbat e ifollptiag @@gﬁ@eﬁne thf scfpt 5f theinention and
that methbdS 2@l sEHQGAR RMithin fhe bddBe FHHRARIEEs aF EGHiQGuiNAME BYcorzld thddby.
NO 7. 35. The oligonucleotide anal ogue of claim 34,
wherein the segnent of P15 gene is selected fromthe
group consisting of SEQ ID NOs: 8-12. 36. The
ol i gonucl eoti de anal ogue of claim 34, wherein the
ol i gonucl eoti de analogue is SEQID NGO 1 or 2.37. P C
T h 7e¢" o .<li"gUonuScl eOoti Gde/ ana 3lo7gue3 o f 1
cla 5im 23 , , w herein the gene encodes human P 16 .
38. The oligonucl eoti de anal ogue o f claim 37, wherein
the segnent o f P16 gene i s a segnment in the pronoter
region having SEQ ID NGO 13. 39. The oligonucl eoti de
anal ogue o f claim 38, wherein the segnent o f P16
gene i s selected fromthe group consisting o f SEQID
NOs: 14-18. 40. The oligonucl eotide anal ogue o f claim
38, wherein the oligonucleotide analogue i s SEQID
NO 5 or 6. 4 1. The oligonucl eoti de anal ogue o f
clai m 23, wherein the gene encodes human BRCAl . 42.
The ol i gonucl eoti de anal ogue o f claim 41, wherein the
segnment o f BRCAI gene i s a segnent in the pronoter
region having SEQ ID NO 19. 43. The oligonucl eotide
anal ogue o f claim42, wherein the segnent o f P15
gene i s selected fromthe group consisting o f SEQID
NOs: 20-24. 44- _ _ The oligonucl eoti de anal ogue o f
cl ai m 42, wherein the oligonucleotide anal ogue i s SEQ
IDNO 3 of 4. 45. The oligonucl eotide anal ogue o f
cl aim 23, wherein the oligonucleotide analogue i s
capable o f hybridizing t o .the segnent o f the gene
under a high stringency cofi tion. 46. The
ol i gonucl eoti de anal ogue o f claim45, wherein the
hi gh stringency condition i s hybridization at 42 C,
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in 5 x SSPE, 0.3% SDS, 200 ng/m sheared and denatured
sal nron sperm DNA, and 50% formam de. 47. The
WsGRw@biogomeei ®bt | de anal ogue o f claim 23, wher ei PCT/82006/037313
o9 bhtidll Eoeide” ahhlibgue i s capable o f hybridizing t
o the segnent o f the ge er a medi um stringency
condition. 48. The oligonucleoti de analogue o f claim
47, wherein the medium stringency condition i s

L. hﬂ Ré1hied o Qgtnth@tﬂ: oBifonflteofide andlddud 1t§(sa15§tpﬁer lgvfﬁg/‘!ﬁ?ﬁs % 0in length and
nanﬂed 5%

d d
comprisih S O e 5 TH BT O BOTREE: S e s e s
23, wherein the oI|gonuoleot|de anal ogue i s capable o

2. i"hem&@ﬁxhc‘ijéoﬁde@&l B IBRInSEIRBAL th@olfgoﬁut!@oug@eﬁ@loéﬁ@ H8moft tﬂa‘ﬁ%%, 35%,
condi tion. 50. The ol i gonucl eotide anal ogue

., strin
M4OAgHmPeF?§ ﬁ%f@smmﬁﬁ?eln the | ow stringency condition i s
hybri di zation at 42 C, in 5 x SSPE, 0.3% SDS, 200

3. Woﬁ%onm%ﬁfe%ﬁjﬂc%ﬁ@of gﬁfﬁ?lt uﬁe%gn tﬁ@&lfé&lﬁcﬁ!&?ﬁ{ 5&1%1% s?&@ed %@r{‘)the group

I gonucl eoti'de anal ogue

ol

consising 5 B o5 (I 1Dloava?f of SBOPHE > NGNS %0DED-F} ¥ HpDRG-3", 5™

DpGpG-31 5 -@plph-8% SteDp@pa oy 15i- champand smﬁdpcaoseooold)lﬁpband -GpDpDpG-3°,
-DpGpﬁ}[ad}pgxoﬁq ex%glt]j 19 @ecﬁﬁ%& is & hgsgﬁg?ml?e 1E ?‘rdt%ﬁé notsmt,g and G i 2’

onucl eot1de an gue except ase’res
dﬂmygqﬂﬁpﬁhlng 5-aza-cytosine i s guanine. PCT UIDG'
37"3!';1L3: . 52. The oI|gonuoleot|de analogue of claim
4. %lilé’oh%om?cﬁe%hcn: anatlI ue o%clo1md1 {1%651’11 tgee g‘l onuclg;% l eggs BPG-g,S&r 5’-GpD-3°,

Wherem%ﬁéeceiﬂbntenels eyltooéwlnﬂéerraeé Gm«:#cyglen@mbst ituted with
5-met hyl - cyt osi ne. 53. The ol i gonucl eoti de analogue of
R G R N
Segment@egaezﬁlerdfforghla(} L-C -5 that matches with the segnent
of 5'-Z-L-G 3" in the uzrgb_sg{a@q,zmherel nZzZis
aza- ¢ t.osine;, G is_guanine, cal l.inker
wherein %‘8 APEHPHT Pilyay "’nglfd‘ cpgmig llm&%“éiﬁvﬁle@lylg]a%lzt’;‘ diGs
5-nmet hyl -cytosine. 54. The ol i gonucl eoti de anal ogue of
O L B A PR PRSPl
segnent of 3'-C ~L-G5' that matches mnth t he segnent
7. Tife obgontslchtidé-adildge df hieinf 3, vhdreiSthe Wikel, L ivAneoed di 2°Zieb:Sribose
tosine; Gis guanine; L is a chemcal |inker
mmqmmg%%§ g%%ly linking Zand G or Gand C; and Cis
5-met hyl - cyt osi ne. 55. An ollgonucleotlde anal ogue,
8. TheSligoahdleofide aﬁs&tgﬁdh (if E]blﬁff?ﬁerehﬁlta& lnml:rgdﬁa @dsed b osbtibdse
DNA met hyl transferase, an as SEQ I D NO 25,
phOSphorgtg}O&% 2 or 29, wherein at |east one of the
cyt03|ne residues in SEQ ID NO 25, 26, 27, 28, or 29
9. Ti% ofighaSdidofidéta@lbogWd drblafer R4 Br &Y hOBILAS. is 516003533@ -deoxyribose bornophosphate
linker ol i gonucl eoti de anal ogue of clai m55, wherein the
" oligonucl eotide anal ogue is SEQ ID NO 30. 57. An
ol i gonucl eoti de anal ogue, its salt or ester thereof
Tlté%hgo'n&le@ﬁdel affsshe & o, GRLdit8e 5RAT; is NARsth 21 RAStbRNE
h ﬁ ﬁéFOSIne as a base residue; and adopts a hairpin
¢BAT" TYon at an anbient tenperature in an aqueous
solutlon 58. The ol igonucl eoti de anal ogue of claim
1. PloudRISHA alalb%ueolfugﬁmale@&ﬁ hdGn@na 99&%&1&%@@ pgegh%lo%lester
_ secondary structure of hail r pi n: erein 'S an
tinker. pycleotide; N is a nucleotlde conpl enentary to N, Z
i s 5-aza-cytosine as a base residue; Gis guanine as a
1.2. ﬁ%%ﬁgﬁ&u?c%eog&ég %‘Fﬁ og}:lélglr%gilw é?% tﬁg li QrtLel?% meﬂag)gs/?n ose eho o};?xbrodlester
linker. the hairpin; andNi is positioned in the | oop reglon of
the hairpin. 59. The oligonucleotide anal ogue of claim
58, wherein 1, n, or mis an integer greater than 2,
3, 4, or 5. 60. The oI|gonuéleot|de anal ogue of claim
58, wherein Hs 2, 3, 4, 5, or 6. 61. The
ollgonucleotlde analogue of cIa|n158 mhereln mhen

.

10.
methylp
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pharmaceutically acceptable salt or ester, and a
pharnaceutlcally acceptable carrier. 69. The

““mﬁw@bmw ,,,,,, utt cal conposition according to clai nPEBPS200€037313

H"Lomlg&h&@M&@trd@“ahéhégue of claiml or its

pharmaceutically acceptable salt or ester is in solid

13 ‘fhsrofigonquipotidpiyralqgheef vaioeh Whesd thelbwpdss 2ifoero sbwopiwiphorodieter linker.
cIa|n168 wherein the pharnaceutlcally accept abl e

an.a ous ut.i The pharmaceutica

el S g 3§ G PR Lt Al &qfaBekone.
solutlon conprises a water n1SC|bIe non- aqueous

15. @Rloﬁgyﬂﬁcle%gdegﬁatk%ge df 5191{19 1 Bferil QLR EQ&&LNﬁhQQ la<9<£ seﬁétmg'l the group

[ ro ene caQl,. poly
consisines iR Biiarag 199 Sulﬁﬂtﬁ*ﬂﬁ@f’iﬁ% R SEEYS HipeBaio o
phospho degls,pati7 sdid, propiadSeids glycolivgditl, saccidlcatin@Bic avif, m@dreiyﬂlalhc b,
methylm'ﬁth'z @fd%@rﬂ-tal:lﬁ qlllahé/ A RCEERE Q%A ﬁct&%&ﬁ Ioge[hc lclcsfd glm?bg %1& %ﬂcan@ acid,

less th % of wat er, r mace
glucurome 6% Blg}ctaf% lkfergele i Flﬁr&mtc&méﬂn‘gpc}ﬂlmld W}icéqcﬁ 4- ﬁ)@nosahcyhc acid, 2-
phenoxytpivat BEd @utdiagichipicacia,epbair agid Gﬁ:bﬁﬂlcﬁ{mdj iSonRotSm@ abitl] :8kho AAS, glutamic

4. h
acid, aspzjxtﬁshad Sp:ﬂalgla%f/g %gdb%ﬁ%fxaggsul oni¢ aflc-{ € axg%p% 1edu} fl %{Oﬁ\éethanesulfomc acid,

ethane-1 %rﬁlaql%e@eﬁ P?@éﬁnfsylfoa@@@ﬁ)ﬁm@bwmu@@mq asldalashﬁham -Dwlfonic acid,
naphthaleR® I(p-Aisifohig acdd, Dan @Jphosﬂioyls?&fatengluc@sfe%ﬁ)ﬂ)sﬁlﬁ% ]gjcycm&ylsulfarmc acid, and
ascorbic @l Yethyl ene glycol, or a conbination thereof. The
harnaceutlcal conposition according to cIa|n168
mhereln t he pharnmaceutical l y-acceptable carrier is

16. THe Bﬁ’@ﬁﬂﬁondz Gnalokheor BiRiR 1NRESA thE@lt is ‘Bﬁﬂ&%h&e' HEVIRE, erdi fAite, 1-
|S C

st Ry, L0 S DS RESES 2 BSOS e

AmemEPKW%mmﬁﬂ%BS wherei n the pharmaceutical conpositionis

in a formof enulsion. 78. The pharnmaceutica
17 05| |qg cordlng&to claim 68, wherein the
- %"F“b“ o ﬁbafﬁggeeﬁ clpily b Wharn Ayl i pedim, caedum, Jthjamg potassium,
ammonivgpgriaikgiamgonian faitr St vessel contai ning an
ol i gonucl eoti de anal ogue of claim1, 21, 23, 55, or
57, its salt or ester thereof. 80. The kit of claim
18. s oligepyclentide apalogsof g6, vhersimdhs ey lagmenium ssTimethdamnonium,
triethylanghidniugiat tripopfMuinsintagh ssat er, gl ycerin, propyl ene gl ycol,
pol yet hyl ene gl ycol or conbinations thereof. 81. The
kit of claim80, further conprising:. a witten
19, Theekigoprcepiists anplograraf BRipg. Wesyirt the hydrekyh Brgwnesf the Be or 3’-terminus of the
oligonucledtitl R aIbEE B QlibstElere Bl 0GBy drox {1 roSedik gRp. €St €r thereof to
a host in need thereof. 82. A nethod for i nhi biting
DNA nethylation in a cell, conprising: contactlng t he
20.  'Belelizopicteptide pesloghd of elpiondl whsteintbe anrachoigexel pratactingpadup iseelected from the

oup colRSmRlof diR@hetito ’ﬁL G-meRH,(OKD), ¢ co 2 t
SO o ﬁﬁt@ﬁ@ﬂh o ofﬁfoe§%é§§m|%§lE%F6§#§%W%§%

Ly
hexaethy]ﬁ%]l\elAl =taﬁﬂ&?xacfhyﬂ?eaﬁ %’5 Piiferein the cell resides in a

cell culture in vitro. 84. The nethod of claim 82,
21. }&h&ﬁe@éd'&r Hb8etle %Léomfcﬁgﬁcg Saldath, s shit SIS fefebt éog‘l?néu{é i fg& LeQuence two

;'f nmet o g aim 82, wherein the cell res
‘Hnmmcﬂﬂ“Q ERRCS ﬁﬁlfﬂmvgv avgng theeqirl BRI Cf of cl ai m 82~
wherein the step of coniZacGing +adlaides contactlng t he
Wherem Z:lgg Iaza\%tt)sh.neaG gl 9411919' ﬁ@ L SX Cﬁiir Cgﬁgll{ @0‘]@1 HQ%
ol i gonucl eoti de anal ogue, its salt or ste fereof of
claim1 such that at |east 50% of the DNA nethylat|on
22. Be bligshicieot@it atald@ueGe l:llumi 2%, Vi'h&]lcai'n lﬂieb&@guc&&ade éna[@ﬁeh@ﬁpﬁs@sgess than 10, 8
r I Sease associ ate
5 or 4 cop R B B PP & S L Zotpr 1 o1 o
adm nistering to the patient a pharmaceutica
23, AOEIRSIof dyBihetic 0MJIRicEbIE adichEHANEH b Bleledr €f f ecti ve
amount of the oligonucl eotide anal ogue, its salt or
ester thereof of claima1l, , 23, 55, or 57, and a
pharmaceuti cal | y-accept abl €“carrier, 88. The nethod
according to claim87, wherein the pharnmaceutica
conposition is admnistered orally, parenterally,
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93. The nethod according to claim92, wherein the
hi st one deacyl ase inhibitor is selected fromthe group
WSGRw@ omgiostorn@! of trichostatin A suberoyl ani|i dePCT/US2006/037313
HWM@QQFQ#hdﬂ wahﬂﬁgﬁbﬂgﬁflatin, suberi ¢ bi shydroxani c
acid, mrcarpboxydl hham ¢ acrd bi shydroxani ¢ aci d,
PyPTsnRPhaie moreSapsoitasingyesidned ig thd isqquenchegh thie plégomiclfetide analogue; and
Mvi@@gtmt P LaMeiomolbdwith a segment of a gene. _
(pyridi n-3-yl met hoxycar bonyl) am nonet hyl ] benzam de,
butyric acid, phenyl butyrate and arginine butyrate.
24. Ot oligPhver!lentidte lamrtbzeecad olpigh 23 gviteinghealigan@Teotidehagal@iiahat ngeneral formula:
di sease associated w thzaberrgnt gINA_methyl ation is

. selected fromthe group consisting of hematol ogi ca
wherein 25 SBAEPSR: SErAEHe B I A LB Fovlenl PHeE 8¢ fod
according to claim94, wherein the hematol ogi ca
25. ﬁie%ﬁéo%ieoﬁé _a&ﬂg@eqf @lgxmf ﬁ%e;eﬁqhegﬁigolﬂpcl %QJé%a%gI;J‘ﬂ gxfo.or more copies of
acute nyeloid Neukem a, acute pr nyéiocyte euﬁen1a,
acute | ynphobl astic | emierfa; ochPfdnft nyel ogenous
| eukem a, nyel odyspl astic syndronmes, and sickle cel
' P : t UhodS a ¢ orBdin/g,.t 30.¢C .
2. BESMByoofsul el 2 RSB or GERRER 48 Pirnif Son o
the geve.qr oup consi .sti.ng of breast cancer, skin cancer,
bone cancer, prostate cancer, |iver cancer, |ung
ancer. .non-small .cell. | ung. cancer rain. cancer, .
2. B R R R s i 20 R o Rl R B ot gt of
the gene.par at hyroi d, thyroid, adrenal, neural tissue, head and
neck, col on, stomach, bronchi, and ki dney cancer,

. Rt S I i BB e Rl e b B e 350,

. or 40% geraime iesidirnin thostqeamcs ar conw, - Ewi ng* s sarconmm; veti cul'um

cell sarcoma, nyeloma, giant cell tunor, small-cel
b#n t unor ]gg)llston,es3 islet cell tunor, primry
APsrpetrnisle 0alpets o AR > CHIEt it SERFris Sl egitd
granul ocytic tunors, hairy-cell tunor, adenoms,
30. ’tﬁégﬁé’oﬁlllc?eﬁﬂicﬁ 'anaﬂﬁgelgf .lslgi{n)./ZS %{eﬁ|n%r§§ne 1?4'}1%9191{%’6990 cytona,
nmucosal neuronns, intestinal ganglioneuronas,
hyper pl asti c corneal nerve tunor, marfanoid habitus
31. The RtigonuclBbtide el dg bl ElpimIB WG AMALe goMtad d amar déRdncoding a protein selected

from the %g& %5%8%,0?%£$3E/FN§4 e%idﬁ%'n ISX | ﬁﬁ&f‘jgl ﬁg?g iP?%/ﬁ\{K%g'Sasiérogen

cl no neur stoma, retinobfasto %o
receptor; Q4MPHE GShal TBHaH D AEEL A THondoser Bpplor Fetingg asidiressiteyrheta; Endothelin-B
receptor; Ry, POSATT; RHS’@OJ Afe; Cﬁsbﬁbf‘;@mw,sﬂﬂ%}?mﬁs-lﬁlﬁmsﬂ; 'Pﬁ‘)(ﬁ,ﬁ\ﬁl@?‘ﬁr;mn\ﬁz;
_ [ . r . i gn ypercal cem a, rena

GPKW’%%%ﬁﬁgﬁﬁ%§9ﬁ§0?§%§kﬁgﬁfﬁ @@?&} adenocar ci nonm,
glioblastoma multiform, |eukem as, |ynphonas,

32. TR loli @B bt AR TR SlaimD iR RInAR BRIk Iﬁﬁ‘lﬁrﬁhﬂ&@%ﬁress@ﬁgenﬁ
conpound o f the followng formula, wherein i is
selected fromthe group consisting o f

33.  Bhehorykoak arloger of Faip-2RIHjhercidtpreivihcof®eyan PS. net hy|
(SMe), S-ethyl (SEt), dinmethylamne (NMe 2) , and

24 9-fh$or nyl met hyl carbanateh%fnoc-NH%§ R2 i s selected

- Hesrison 'é%ﬁ BHP e EPBP ey inghe SremERY bR Y R efitgéggment in the promoter
region ha¢ilMIEQ IO)NO:fiydr oxyl (OH), O nethyl (Owe), ethyl ene
gl ycol, tetraethylene glycol, hexaethylene glycol, and
hexaet hyl ene gl ycol phosphate; R 3 i s selected from

35 Threligypesteptide éﬁ‘i‘g’ig?ﬁtqf Agmet Wysidisseamentaf PISgpredyplected from the group

consistingdTGEQ D Namisdet e, O net hyl (Owe), ethyl ene glycol,
tetraet hyl ene glycol, and solid support; and Ris
sel ected fromthe group consisting o f hydrogen,

36. ﬂy@]&g@;@}pleot(d@]a])a,log@_qﬁégiﬁ@ﬂ v(h@]v'@)ﬂ}e o@gqng’lee’fi;b aplogegk SEQID NO: 1 or 2.
tetraet hyl ene glycol, hexaethylene glycol, and
hexaet hyl ene gl ycol phosphate. 98. The conpound o f
claim97, wherein the soli%.support is controlled pore
gl ass solid support or polygtyrene. 99. A nethod o f
preparing a dinucl eoti de anal ogue i ncorporating
5-aza-cytosine a s a base residue, conprising:

e o o - " - =
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2' -deoxycyti di ne, 2'-deoxyadenosi ne,
2' -deoxythym di ne, 2'-deoxyuridine, 2'-deoxyinosine,
WSGRw G 20081) mpkﬁi qup& cyﬁldlne or 5~aza-2' deoxyEandhmemnsm
7 Pl adhe @e;?ﬁﬁ%égoof%m&q POlckin e cn B TG Of )2l
SO|Id support, or polystyrene SO|Id support. 102. A

38. RNt d 8¥Qlafh 1 WdeetRR b HRnA 8] (UIMSs a segment in the promoter

r aza- cyt03|ne as a base residue,
Ieglonha&%ﬁ%#@%ﬁéﬂ?he steps of: reacting the conpound in
claim97 wherein R3 is a solid support, with a 3 - or

39. 5he oﬂédﬂﬁc@&&cﬁané ﬁ@ﬁirx{jﬁ &/}Qreﬂlrt%yéh%nﬂ)f pf(%(ﬂ%q; s%gcted from the group

nucl eoti de anal ogue attached to the solid support
“m““m%ﬂﬁEgéBpg?ééﬂﬁng the protected dinucl eotide analogue
to produce the dinucleotide anal ogue. 103. The net hod
40, ?lte oﬁéﬁhé@o&&%ﬂalé@gggf%f ﬁln 3t8h\9heﬂaﬂlcdleeo% Anqgeo &e aﬂ?ﬁ% g1s TSQQ iﬁ‘ﬁo Soré.
soli1d support I's a 3 -pro ect e guanosi ne,
cyti di ne, adenosi ne, thyn1d|ne uridi ne, inosine,
41. Bhervtipdaydleotidstahdld giof chimbZBawiRytid (BH daf: encbdesAROVERTANOS| Ne,
2' -deoxycyti di ne, 2 deoxyadenosine
2' -deoxyt hym di ne, -deoxyuridi ne, 2'-deoxyinosine,
42, Bhepliggaylecy eﬁﬂ%@@%f@&m i Tesreinghe ssereenteaf BRCHbesrs/ie gt the
promoterdégicAGiGE SEQ 1A N®@loj d support. 104. The met hod of claim
102, wherein the solid support is controlled pore
gl ass solid support, or polystyrene solid support.
43. Tigsligonuqieetideaorlqghe ¢f] pbpa% Wiggregythegkdngrotrd € 1 Seste 1ti@eetﬂmooghp@r
consistink SXGBOAO N@%LI20845- aza- cyt osi ne as a base resi due,
conprising the steps of: reacting the conpound in
claim97 with a 3 - or 5 -protected nucl eosi de

- 44 Bhetotighedkotids agelegod ofdlasuipelrctein e ghig@ddegdeanpot @SEQID NO: 3ord.

di nucl eoti de anal ogue attached to the solid support;
reacting the protected dinucleotide anal ogue attache
. T ipedghigegaalempdcking ﬁhege@aﬁeeqlfﬁ@a@wﬁﬂﬁawgw g gepable of hybndlzmg
to the segmgit] oflihe genbndedadhigh stripgenduaditian. pr ot ect ed ol i gonucl eot i de
anal ogue; and deprotecting the protected
' ol i gonucl eoti de anal ogue to produce the
46 Bhsohemprdscbdsiapareusef sl Etievberighe Mghstirgenpysgadiion s(hyfridization at 42° C,
in 5% SSHK) 6.3%\816) 200 i/l sReared GhdaBmaineta sainbrapiRabNA atd5e% S@nhtide.
support is a 3'- or 5'-protected guanosine, cytidine,
adenosi ne, thym di ne, undine, inosine,
47. Eher?ésqwaﬂoe%?tapﬂqgh@of BiBavkeipit i wéonuéeohéb@@aéwaa prpatiloyd hybridizing
to the seglnent@EBX Yy hrldelaR@diud strid@ e adenrsi ne,
2' -deoxythym di ae, 2'-deoxyuridine, 2'-deoxyinosine,
5-met hyl -2' - deoxycytidine, or 5-aza-2'-deoxycytidine
48. Bletodiedegieotids analegnt ¢fglaimypeierein thegFediviptsaingantshnoutlitivh isdlylaridizrtion at 42°
C, in 5x B, 0.0 SDS Y 1o sk Hd LRRRE balrhed sFRRDNA! 4n8 850D RFBimide.
glass solid support, or polystyrene sol i d support.
108. The nethod of claim 105, wherein the nucl eotide
49. Blesi Oﬂi@hnn@eome@sd&maqrfelawkmm they digonbéietidrapuipeue b papiidd éfihgpridizing
to the segentdf the Bne BhdeiAIRH ﬁl@r{g@rgy dongil§OXY- guanosi ne, cytidine,
adenosi ne, thym dine, undi ne, inosine, and
5-aza-cytosi ne phosphoram dite. 109. he nmethod ' of
50. Thealipanhicldsfidehed@udioficiain 49, slieesn thdf low eeiikicy gortlifien i€ Bybpdiztich at 42° C,

“in 5% SSPEq 0 §‘%%!D§] 2%3 ;Lé’)ﬂnfs Ta?e&% nd deQaEme% salBBrFs%%ﬁvtlﬁ\%ﬁ %&IS‘%Q . ide.

attached to support 1nc e step o
reacting the conpound inclaiml with the nucl eoside
51. Elﬂietoﬁi@dihﬁd]’eoﬁd): abh@us&lciath Bupmwﬂ thd dmganhﬁeoﬂﬂ&ﬁﬁag@easaffust strand forms a
double- ssr/\ﬁg w}{h a‘t- slgéggg s%an%o% f %:)il(éi)/ de t OL;.( cyon%{sﬁwﬁjary t&)the og%c])aucgéﬁhde alfalo'%ue except
mﬁﬂﬁE@$rﬁ%&ﬁ@ﬁ%%%ﬁﬂ@“ﬁﬁ@mb$E@@@ted ol i gonucl eoti de anal ogue
i ncl udes deprotecting the protected oligonucl eotide
anal ogue in dichloroacetic acid. 111. A nmethod of
preparing an oligonucl eoti de anal ogue i ncorporating
5-aza-cytosi ne as a base reSidue, conprising the steps
of : reacting the compound in claim97 wherein R3 is a
solid support, with a 3 - or 5'- rrotected nucle03|de

T Y 1 . e .
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<120> OLJGONUCLECH DE ANALOGUES | NCORPORAH NG
5 AZA—CYTOSlNE THEREI N <130> 12636-350. 601 <160> 33
WSGRyy version 3.1 <210> 1 <211> 8 <2mQEUENmmnin3

}1 ! Lﬁg%ﬁ ?ﬁﬁ’ %%He ag“l%u' %9;%%"1] CW ere; n%lg >se<1§% and of OI%CO)HQIUICOtlgﬁ cogﬁnses one or

ana Ing a segnen
more cylSPoFsi "@2 211d>at ssere plth W@nﬁ@mﬁ if @?Sﬁw(eg )Vltb: Qzlgﬂiylwwnsme
5-aza-cytosi ne as base residue <220> <221>

5 B SRS g ne e S P e
second stmmczwp@m sezieBtof Ar@-LFG Of &t n@@hﬂa ek the seR@QiofS2Z3>G-3” in the first strand,

wherein Z]s 5 GANYGHR0E isd8.m@Ral 9 9UBml-AN SR} éongerﬁy 8T @for BLd ¢, and € is
ronoter regi on <220> <221> misc_feature <222

mwmﬂfgfmc(6) <223> n = 5-aza-cytosine as base reS|due
<400> 2 tgcctngt 8 <210> 3 Page 112636- 350. 601

54. ’ﬁ@ghl%ﬂ&:feotlﬂe %ﬁaﬁo@\% de (X,l!um%; ]v;ll%relli%e?g& dztﬁn L C g'r;ll %f 5’-G-L-Z-3’, and the

i al Sequence <2

second S‘I&Fﬁfa%l@fef s Sﬁ%lﬁé&qf aleak: §é gﬁb@ matcléﬁﬁ W@R@\f@glﬁ%#ét GrLFS infheoffyst strand,
wherein 248 2-92a-cyi@@ike>G ¥ g8 ik aib bl lemicd 2inker foAdlentl{ Hiking 223PGJor & and C’; and C’ is
y cytosi ne as base resi due <220> <221>
Snmmﬂgygééfeature <222> (9)..(9) <223> n = 5-aza-cytosine

as base residue <400> 3 aggnacagna 10 <210> 4 <211> 8
55. APAiZonubbdbideadiosne, A taltfol GiettherSd BhbtINESan allosteric site on DNA methyltransferase,
and has SEQ ID NO:25, 26, 27, 28, or 29, wherein at least one of the cytosine residues in SEQ ID NO:25, 26,27,

28, or 29 is substituted with 5-aza-cytosine.

56. The oligonucleotide analogue of claim 55, wherein the oligonucleotide analogue is SEQ ID NO:30.

57. An oligonucleotide analogue, its salt or ester thereof that is
at least 6 nucleotide long;
has at least one 5-aza-cytosine as a base residue; and

adopts a hairpin conformation at an ambient temperature in an aqueous solution.

58. The oligonucleotide analogue of claim 57, wherein the oligonucleotide analogue has a general secondary
structure of a hairpin: ‘
5—Nn Z———Nm—/—\N,
—Nn—G—N'm
or
5—Nn G——Nm—/—\N'

3—Nn—2Z—Nm

wherein N is any nucleotide; N’ is a nucleotide complementary to N; Z is 5-aza-cytosine as a base residue; G is
guanine as a base residue; 1, n, or m is an integer; nucleotide Nn, Nm, N’n, and N’m are positioned in the stem

region of the hairpin; and N; is positioned in the loop region of the hairpin.
59. The oligonucleotide analogue of claim 58, wherein 1, n, or m is an integer greater than 2, 3, 4, or 5.
60. The oligonucleotide analogue of claim 58, whereiﬁ lis 2, 3,4, 5, or 6.

61. The oligonucleotide analogue of claim 58, wherein, when Nn, N, or N; has one or more cytosine

residues, at least one of the cytosine residues is substituted with 5-aza-cytosine.
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<220> <223> digonucl eotide anal ogue targeting a
segnent of BRCAI pronnter re gion <220> <221>
W“m“/ 1 <222> % (4) <223> n = 5-aza- CyPOBUSEOGEE37313
-+ 1 bﬁseLP@ﬂﬂ&ue HISEL01> n1SCJeature <222> (7)..(7)
<223> n = 5-aza-cytosine as base residue <400> 4
62. nghgfgw&o@e apiogye of claiprp§ svherpinapen Nn, i ol IBsonApit thdid qytosihe
residues, SQGHOMCE the 22me Fediddeis Avbiaauahsaldfyaaal ogue
targeting a segnent of P16 pronoter regi on <220>
<221> m sc_feature Page 212636-350. 601 Sequence
63.  Thesligongsleptide arafopgeof (18 58(v@iprein @R Boir fructurbisaza- cyt 0osi ne as
base resi due <220> <221> m sc_feature <222> (7)..(7)
<223> n = 5-aza-cytosine as base sidue <220> <221>
m sc_feature <223>_@40;zgglommstLﬂ\m = 5-aza-cytosi ne

|
as base residue gangggnggn gg 12 <210> 6 <211>
10 <212> DNA <2 3>qirt| |C|A?%_Qqueﬂge 220> <223>

A i gonucl eoti de anal ogue targe{szg_gésegnent of P16
pronoter regi on 5uumma_gg@1;LNn, fe fyure <222>

(3)..(3) <223> Ngz_ Ry g@&ggifikpase resi due
<220> <221> mi sc fea ure <22 6) <223> n =
Wheremé1s35zm?tl§g% Incpoer as b%% eox cgljugue <220> <221>

ires 23 223> n = 5-aza-cytosine
as base residue <400> 6 canggngngg 10

64. The oligonucleotide analogue of claim 58, wherein the oligonucleotide analogue is SEQ ID NO:31 and has

5 ! CTGAADGGATDG_/_\ T

-GACTTGCCTAGC

_\\_ - T

a hairpin conformation:

wherein D is decitabine, A is adenosine or 2’-deoxyadenosine, T is thymidine or 2°-deoxythymidine, and C at

nucleotidie position 21 is optionally substituted with 5-methyl-2’-deoxycytidine.

65. The oligonucleotide analogue of claim 57, wherein the ambient temperature is about 20-25°C,
66. The oligonucleotide analogue of claim 57, wherein the aqueous solution is water or normal saline.
67. The oligonucleotide analogue of claim 57, wherein the aqueous solution is a buffer comprising 20 mM

HEPES (pH 7), 12% glycerol, 1 mM EDTA, 4mM dithothreitol, 0.1% Nonidet P-40, and 3 mM MgCl,.

68. A pharmaceutical composition comprising an oligonucleotide analogue of claim 1, 21, 23, 55, or 57, or its

pharmaceutically acceptable salt or ester, and a pharmaceutically-acceptable carrier.

69. The pharmaceutical composition according to claim 68, the oligonucleotide analogue of claim 1 or its

pharmaceutically acceptable salt or ester is in solid form.

70. The pharmaceutical composition according to claim 68, wherein the pharmaceutically-acceptable carrier is

an aqueous solution.
71. The pharmaceutical composition according to claim 70, wherein the aqueous solution comprises a water

miscible non-aqueous solvent selected from the group consisting of ethanol, glycerin, propylene glycol,

polyethylene glycol, and combinations thereof.
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<210> 7 <211> 2144 <212> DNA <213> hono sapi en <400> 7
tttttcattc agtcaacttg cttcgcgaag ctcacacatc tgcctcgtgc
ws G"H‘}n{a uxgpg U 60 tca:ﬂt ttac ttagtcattg gttctttcceCT/US2006/037313
’ L) c agga, 120, aaa
bt e R
awmhm@89k$§g@4@@@3@6r350 601 Sequence Listing.txt
act acctaag aaaat ggctc aagaattggg tagactatct tgtcctaact
73. ’}he é)ﬁ tngzbceugi@algémg)a%gtnécgcg g afné 8 gﬁ%%%&%ég%%gﬁ%g% y-acceptable carrier is
a“mmmﬂagﬁﬁéanéﬁ ofjfptrt gggat gggaaagaaa aagaaattgt tataatgcta
360 cccggttcce ttcecectgtcc aggtggattt cagctctgtt

aggctctat ca atat 420 ccctaa_ccagcacttc
o ERe bty &g’ PR ASHErg SIS A E By - scccptable carrer i
a solutiont comnpristng aiaetnot gyadaggpdent bivgy g gty cgaggalgireagntagtsaraggt. a
t cct aaaaaa 540 aacatgtgaa gactctcatt ttgcaataca
75 caagcaattg cccteetgtt aa?acttégt 600 cttcctcagc o
: AceItigal sompagitipn pecarding fo.claip 5 whexeln thepberngecuti@ily-acepytabl carrier is
liposome660 ggtccactta tgcagttcct caccaaagtt tttaggcaac
aaatccataa cttgcggttc 720 tcttcctatc caatgtagca
tccgctgaaa tgttttaaat attttaagta ataaatgttg 780
76. %gaa&ettﬂea 1 spoppesiiifg acegrding f%&gﬁgbﬁhﬁmﬁa@?&m isceaiiomic dipeserte.
ttaaatcttc 840 agaagagaat ttaatgacag gttcagcctg

77. #)ﬁ‘a%] 1%@\1%&1 ogxi_pgsg K gcg:grd o c?a {Q:Stafvhetr %eutécgéq[ogxgcggxg? isina

forIn‘““igﬁlé}maagatacctg acaaagt ggg tttaaatagg taagagtgca
aacaaagatt tact gtacaa 1020 at at gat gaa act gggat ct

e AT -

Aﬁﬁmhﬁkatccataatg 1140 caaaaat gga  aagaat t aaa aagcacacgc

aaaacatgat tctcgggatt tttctctatt 1200 tttatggttg
aattcaa acagaaagac acatccaaga gaaaattgct aagtttgata
7 égéﬁm@%%@%tatgg aagttgtgaa gccgaagtac tggctgggga )
% fiystatsted ecmpintng gt eliggacieotid 3@alogyg bty AQ¢, B C@ET, tith @it or ester thereof,
agacatctta agaaagacgg agttattttg aatgactttc 1380
%0 tc%Fgg%Fac aagggagcca ccaacgtctc cacagtgaaa ccaactggct
: O “UPH&at cc tctgetccge ctactgggga
4 c@gyagel guayancdying pripfarcatet, ¢lycelib Gbpgladaicd foBethylene glycol or

combinat@RGhdGEct t tactggacat ccagcgagca gtgcagccag cattcctggce
560 ggctccctgg cccagtctct ggcgcatgcg tcctagcatc

tttgggcagg cttccccgec 1620 ctcgtgacgc gtcggcccgg
81. Te &i gk 80, AERY C@akisiae: € 36Q FRERFGrIBEIGHIRYGo @B kter the

| cecettg deccaget ga aaacggaatt
oigome G e 3 e e e & Sc 000090

gcagt gagga ctccgcgacg cgtccgcacc 1800 ctgcggccag
82. .@g@@@nﬁiﬁ&bm&g@Naggﬁkgu&gﬁg&ﬂqgﬁ@ma@gcgctttt tcccagaagc

186 e. .4

cont %ngdtﬁgcell W‘(:ll:fgglg cC()Sl ggc]fudeg}%f ariasf %églg éeﬁt ok 5séeé gxgrgcg @f céa&xe dg’Zd 92& %? or 57,
mmhmﬁBE@@@@@@@@a%@@Oﬁg@wdggm@@@dtgcacggggc cccaagccgc

agaaggacga cgggagggta at gaagctga 1980 gcccaggt ct

I L D Y T L

tgcgcgtct g ggggctgecgg 2100 aat gcgcgag gagaacaagg

3. BEALACLAAGTA0000FI0CRIGE: pl i Salliz ifig2 11> 8 <212>
DNA <213> honbp sapi en <400> 8 ttcgcgaa <210> 9 <211> 8
<212> DNA <213> honp sapi en <400> 9 tgcctcgt <210> 10

85. The method of claim 82, wherein the cell resides in a tissue in vivo.
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<211> 8 <212> DNA <213> hono sapi en<400> 10 tgccggct

<210> 11 <211> 8 <212> DNA <213> honp sapi en<400> 11

gyamc 01@210> 12 <211> 8 <212> DNA <213> honBCT/US2006/037313
ﬂh{] %%ﬁ

onp sa |%ﬁé1%@s%§ %%T%zm%%ﬂu%%%ﬁéce télﬁ%e}l i bllogiatty
effective prpagp of ghe 915aonu@ gs a@@%g@a@@g gﬁ@egﬂlgra@faé@wgéeucaﬁ@@glg@g@@ﬁ of the
DNA me@@@a 8&iaiglof & 0gAgEREIRd.CIJCIgggag 60 cagcat ggag
ccttcggctg actggctggc cacggccgcg gcccggggt c gggt agagga
120 ggtgcgggcg ctgctggagg cgggggcgct gcccaacgca
87.  puoghed faxjient apetisytseifgiagyron80disyese eratcintsd oyitly thoming BNy anethylation,
comprisidggdggcagcgc ccgagtggcg gagctgctgc tgctccacgg 240

acccga cc cacg
o R e
the oligonycletidgpggloge g srlifoysggbertad gfaﬂﬁgh 4Cg, 2360, @ §atglghgaaceutically-acceptable
carier, 9gCCgtctgc ccgtggacct ggctgaggag ctgggccatc gcgatgtcge
420 acggtacctg cgcgcggct g cggggggcac cagaggcagt
aaccat gccc gcat agatgc 480 cgcggaaggt ccctcagaca
88. Tle cethgdictgdinaa daiact ateat dg ghiroiceptiag amapodiong ddiistered orally,

parenteraf3¥ ﬁ)@l@ﬁfyt1 p%%og“all? qrg}agenaﬁgr qgtﬂxgxgeh%ll C{ra%gd%%gf gubﬁg %QP}IE 1gtramuscularly,

ccacaac cccgce tad%tt
rectally, u&a@%ﬁ’gﬁ?aﬂw@a@ﬁmﬂm ¥ tna%wtvegneen 1"&%@9%&@%"0&1 delivery,
subcutandoasflg) @il asalC hatRaay, iragathgbipca tttatatcat tittttatata
720 ttctataaa aat gt aaaaa agaaaaacac cgcttctgcc
ttttcactgt gttggagttt 780 tctggagtga gcactcacgc
8. Premsthebagecadingde elemBhtviegiy e rhamniceutiond ganpetitionds diistered intravenously.
cagcctccgg aagctgtcga cttcatgaca agcattttgt gaactaggga

R R -

Hsubcutanqovsﬂx cattca ttcactc 987 <210> 14 <211> 12 <212> DNA

<213> hono sapi en <400> 14 aacgggcggc gg 12 <210> 15
211 > honpp sapi en <400> 15
o1 56““1‘%%%&"@‘12“1%" Qg[i\‘lg; f%é‘“&’fli@mé Page 612636- 350. 601
Segiseriesto the pitienig s¢opid theRpitic IPiA inc@bBimativonith Sehensdfor
compositibf €9ggCygc 8 <210> 17

92. The method according to claim 91, wherein the second therapeutic agent is selected from the group
consisting of histone deacylase inhibitors, antibiotic agents, alkylating agents, retinoids, hormonal agents, plant-
derived agents, biologic agents, interleukins, interferons, cytokines, immuno-modulating agents, and monoclonal

antibodies.

93. The method according to claim 92, wherein the histone deacylase inhibitor is selected from the group
consisting of trichostatin A, suberoylanilide hydroxamic acid, oxamflatin, suberic bishydroxamic acid, m-carboxy-
cinnamic acid bishydroxamic acid, pyroxamide, trapoxin A, apicidin, depsipeptide, N-(2-amimophenyl)-4-[N-
(pyridin-3-ylmethoxycarbonyl)aminomethyl] benzamide, butyric acid, phenylbutyrate and arginine butyrate.

94. The method according to claim 87, wherein the disease associated with aberrant DNA methylation is

selected from the group consisting of hematological disorders, benign tumor and cancer.
9s. The method according to claim 94, wherein the hematological disorder is selected from the group

consisting of acute myeloid leukemia, acute promyelocytic leukemia, acute lymphoblastic leukemia, chronic

myelogenous leukemia, myelodysplastic syndromes, and sickle cell anemia.
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<211> 8 <212> DNA <213> hono sapi en<400> 17 agcagcat
<210> 18 <211> 8 <212> DNA <213> hono sapi en <400> 18
é }01@2107 19 <211> 649 <212> DNA <213> hPEDUS2006/037313
"ﬂ éﬁp c*taatt tact ga caaat t ga
"ﬁl %} ?c% ac%ortgbmgg ct% g g aggv%eﬁgtthg g%lcer o asgl ed ﬁ'Ogl gg)él{) céoggstmg of breast cancer,
skin cancerd@a%atl@t progitit ¢aagy e cangss é%ga 23z Lozt nplaméi ctidurtg cgeragyit ear, cancer

of the laryh? Ga BRG] BEaes, Q&Glglaﬂa 1@@@@@%@@9@ B8 G&BARLE and neck, colon,

t aaa aca ctttcc
somach, B0 ?%%geygefgz{gt?aaiail R e ST
papillary tyeaava@%e skigagaant, be@ sagaat Bvigt’ csarahs etiagoccell sa@aagagama, giant

cell tumog} m&@@ﬂﬁﬂuﬁgogaﬁ%%aﬁﬁtt c@ﬂmﬁi@aﬁrﬁﬂ&}% ﬁlglgrggcgtggﬂﬂhromc lymphocytic

aa aaagatc tc ttaag 360 t
and granu mc?ué]&og alguéf @ej ,taéenpzﬁ;t 3@ gﬂf n}i@‘@é@'f%{?{*‘t‘“"‘c@?‘{%‘@?‘%@ma
mucosal M@Onntsgigesiod] gatlldnatrgys astetplatgamed hate iahde gt fa@idhabitus tumor, Wilm’s

tumor, segg‘xtétg% §?Q§ﬂm§% g&gﬁ%{%ﬂ%ﬁg‘r télﬁ&t cglgﬁﬁ%%ﬂggang %&E 9&?@'&)@3 neuroblastoma,

ttgaaa accccaag
retincblesiip g P%%&Sﬂrgﬁ%at g tgeaeacaganglét Pt bgyindosiab. gaecss %mgg@sg@ehdw@sarcom
Kaposi’s aagromt, 0gévizénicGalContpQ @iy AdnOteyBer Glckdia G &l fintJ SR A& mia vera,

adenocar%glg %ﬁlﬂ%&@%@%&?@ﬁ&i%{%ﬁ%ﬁ 8%)3 o>mag %Tg%ﬁ’(]s‘ n@ébon‘g& ind%p%e’:\rlr%md

memmmSequence Llstlng t xt aggcacagca 10 <210> 21 <211> 8
<212> DNA <213> hono sapi en <400> 21 gtgcagca 8 <210>

DNA <213> hono sapi en <400> 22
77 %%?é“ S Sr B BB NI 115 5 20105 PNA <2195 hono

sapi en <400> 23 tagcagtg 8 <210> 24 <211> 8 <212> DNA
<213> hono sapi en <400> 24

B

N

LA

k_y

wherein R; is selected from the group consisting of phenoxyacetarmde (Pac-NH), O-methyl (OMe), S-methyl
(SMe), S-ethyl (SEt), dimethylamine (NMe,), and 9-ﬂuoreny1methy1 carbamate (Fmoc-NH); R, is selected from the
group consisting of dimethoxytritoxyl (DMTr-0), hydroxyl (OH), O-methyl (OMe), ethylene glycol, tetracthylene

WSGR

N

glycol, hexaethylene glycol, and hexaethylene glycol phosphate; R; is selected from the group consisting of
cyanoethyl diisopropyl phosphoramidite, O-methyl (OMe), ethylene glycol, tetraethylene glycol, and solid support;
and Ry is selected from the group consisting of hydrogen, hydroxyl (OH), O-methyl (OMe), ethylene glycol,
tetracthylene glycol, hexaethylene glycol, and hexaethylene glycol phosphate.

98. The compound of claim 97, wherein the solid support is controlled pore glass solid support or polystyrene.
99. A method of preparing a dinucleotide analogue incorporating 5-aza-cytosine as a base residue, comprising;
reacting the compound in claim 97 with a 3°- or 5’-protected nucleoside attached to a solid support to

produce a protected dinucleotide analogue attached to the solid support; and
deprotecting the protected dinucleotide analogue to produce the dinucleotide analogue.
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aggcttta 8 <210> 25 <211> 30 <212> DNA <213>
Awtificial Sequence <220> <223> Sequence tenplate for
WSOR wabiogomee] Bbt i de analogue as DNA met hyl trans fBRCEES2006/037313

0o %g %&chgﬁ” B G HALREb S0 BT ARG, 0231 1008, B0
guanosmqaa@lémfa 1@6@6@ 319@11@@111@@@1 u@ﬁeeeS-metérlrcwgﬂumﬁrawm@me, 22@@wguanosme,
2’-deoxyPRARENGRoxYy Rlokiad, 8- debryth9hid@e nUsdoRRtiditle 2 HASy RBR, ASethNoe.

tran fer se i tqr, <400> 26 gggaatt caa
de“”-"“%%&? Zégaéeg E%&é“r’l‘eég”‘gfd@ TN 50 <212> DNA

<213> AwtifiC|aI Sequence <220> <223> Sequence

101.  tierehed & chid 900kl SNMGhIRRIHHR s 3RRLRL YEre 815ss FNA support, or polystyrene
. thyltrans ferase inhibitor <400> 27 cctacccacc
solid suppnﬁ

ggatcctt gccccgcececc ttgaattccc aaccctccac 50 <210>
28 <211> 22 <212> DNA <213> Artificial Sequence <220>

102.  KhéBR %ﬁ%ﬁﬁu@%%@o&@ Enc&{)drzgﬂgy Qa-%%t)éixgeas M@J rg%g, comprising

s DNA net rans ferase inhibitor
the steps tccttgcce cgececttga at 22 <210> 29 <211> 14 <212>
BingdRT8mpolind in £lhigi 9 wh&ein Rein & &lid A fort, wii2aB*- dbe Git@ et nucleoside to

produce atp?dm e@&ﬁucfegtfde Qﬂalog&raH&Le%% ‘Jhgghéiﬁ&%ﬁgaglg as DNA

hyltrans ferase In ttgccccgec cctt
dfawfe%%%e Botectsi finyclentjdecapalonye poyrducs fig ﬁmmlqopcfe. agdlggpe.
Sequence <220> <223> digonucl eoti de analogue as DNA

103. ﬁ:ég&i}% dr t@l)glﬁlf 1%% %grelg gﬁg Euc(laeos%cﬁe agq:cl";’e%(t)o t@e goli uo?t?sca ’- or 5’-protected
guanosine, cytidine, gdenosme thymidine, uridine, inosine, 5- methy1~cyt1dme S-aza-cytidine, 2’-deoxyguanosine,

2’-deoxycytidine, 2°-deoxyadenosine, 2’-deoxythymidine, 2°-deoxyuridine, 2°-deoxyinosine, 5-methyl-2’-
deoxycytidine, or 5-aza-2’-deoxycytidine attached to a solid support.

104.  The method of claim 102, wherein the solid support is controlled pore glass solid support, or polystyrene
solid support.

105. A method of preparing an oligonucleotide analogue incorporating 5-aza-cytosine as a base residue,
comprising the steps of:

reacting the compound in claim 97 with a 3’- or 5°-protected nucleoside attached to a solid support to
produce a protected dinucleotide analogue attached to the solid support;

reacting the protected dinucleotide analogue attached to the solid support with sequential nucleotide
building blocks to produce a protected oligonucleotide analogue; and

deprotecting the protected oligonucleotide analogue to produce the oligonucleotide analogue.

106.  The method of claim 105, wherein the nucleoside attached to the solid support is a 3°- or 5’-protected
guanosine, cytidine, adenosine, thymidine, uridine, inosine, 5-methyl-cytidine, 5-aza-cytidine, 2’-deoxyguanosine,

2’-deoxycytidine, 2’-deoxyadenosine, 2°-deoxythymidine, 2’-deoxyuridine, 2’-deoxyinosine, 5-methyl-2’-
deoxycytidine, or 5-aza-2’-deoxycytidine attached to a solid support.

107. The method of claim 105, wherein the solid support is controlled pore glass solid support, or polystyrene
solid support.

108.  The method of claim 105, wherein the nucleotide building blocks are selected from the group consisting of

3’- or 5’-protected 2’-deoxy-guanosine, cytidine, adenosine, thymidine, uridine, inosine, and 5-aza-cytosine

phosphoramidite.
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<222> (15)..(15) <223> n = 5-aza-cytosine as base
resi due <400> 30 ctggatcctt gcccngcccc ttgaattccc 30
WSGRw 200004 @11-€D 11> ZL-E%;2> DNA <213> Artificial Berjusmoeo3r3i3
L A20 B Liah de th h :
oo R P T RS 508 e e L
nudeOSldQ 212“313“3 itp asolisL syprart inpludes e eterpef rpetive the emipdung i 220 % witR@d pucleoside
attached it GolldB@IpbiE B e ddedencd ok Benkylthbotbikdzole.. - - - - <223> n
= b-aza-cytosi ne as base residue <400> 31 ctgaanggat
ngtttcgatc cgttcag 27 <210> 32 <211> 8 <212> DNA <213>
110.  Pyetmiefhiod pizlainSH U RTE Re B20nethaR@Boxy QDM chdtbe jtgh@f deprotecting the
protected%%n%%eﬁ%l@ﬁn&%é&pﬂe%&&@ %fégt% oﬁg%x eoggé)analégﬁg 15 dichloroacetic
3> n = 5-aza-cytosine as base residue <220>
m sc_feature<222> (5). .(5) <223> n = 5-aza-cytosine
as base resi due <400> 32 ttngngaa <210> 33 <211> 8
: h
0L A PR QS RN B E G iy
Cmmmmﬁﬁﬁﬁﬁgﬁﬁntary strand of SEQ I D: 30 <400> 33 ttcgcgaa

1eatf8y thelcompound in claim 97 wherein R; is a solid support, with a 3’- or 5’-protected nucleoside to

acid.

produce a protected dinucleotide analogue attached to the solid support;
reacting the protected dinucleotide analogue attached to the solid support with sequential nucleotide
building blocks to produce a protected oligonucleotide analogue; and

deprotecting the protected oligonucleotide analogue to produce the oligonucleotide analogue.

112. The method of claim 111, wherein the nucleoside attached to the solid support is 3°- or 5’-protected

guanosine, cytidine, adenosine, thymidine, uridine, inosine, 5-methyl-cytidine, 5-aza-cytidine, 2’-deoxyguanosine,

2’-deoxycytidine, 2’-deoxyadenosine, 2°-deoxythymidine,-2*-deoxyuridine, 2°-deoxyinosiiie, 5-methyl-2>-~

deoxycytidine, or 5-aza-2’-deoxycytidine attached to a solid support.

113. The method of claim 111, wherein the solid support is controlled pore glass solid support, or polystyrene
solid support.

114, The method of claim 111, wherein the nucleotide building blocks are selected from the group consisting of

2’-deoxy- guanosine, cytidine, adenosine, thymidine, uridine, inosine, 5-methyl cytidine, and 5-aza-cytidine

phosphoramidite.
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