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PHARMACEUTI CAL FORMULATI ONS OF HDAC | NHI BI TORS

RELATED APPL| CATI ONS 5This application is related to:
WO 206614294565t at es provi si onal patent applicati onPCT/GB2006/061737

60/ 681, 215 filed 13 May 2005; and United States

provi sional patent application 60/681,234 filed 13

May 2005; the contents of both of which are

i ncor [

L0 TECR) SARACTY BORLTORALEATRORS OF WA NHIBITORY

to the field of pharmaceuticals and pharnmacy, and

nmore specifical |y tREMATADARRUCATHONSonposi ti ons

conprising certain carbam c acid conmpounds (e.qg.,

cet H
s bR B Rlated o WG SRR byiRaSa e bnBicatith et 210
filed 118 MaYc3R05% aBs injtad States provisionalmgtent gpplisatien 661681,234 filed
13 MayeXD0B] theoatdintsOst bakisof itddH arieliscdrsorkied Hesein Bl réfurdnce in their
enmg nposi tions, for exanple, in the inhibition of HDAC,
din the treatnent of conditions nedi ated by HDAC.
BACKGRClJND 20 Hi stone Deacetyl ase (HDAC) DNA in
“eukaryotic cells is tTgBHNCAlORMLIEXKed With proteins

(histones) to formchromatin. Histones are small,

This RO fodkr SR HEHF ol il e s sﬁﬁ‘%% and more
speqiigplly tethharmacsitigak compesiinos givaprisingr ealigdn Qatb@ram agigl gompounds
(e.9.CWhICH @shilsit higloyie idebedtyiass (HUAC)Qctilatyhand beE @r aioee hidifonal

mgréﬁérﬁs Qé:&&é&ﬂogf j&loﬁ%ﬁﬂﬁ rgif:ﬂ\ﬁr A negﬁm%&%ﬁém invention

also ppeipg o hewseShark ?ﬂ'@%ﬁ@%rfﬂ)"a@fampl%é‘ﬂ melﬁh@wee PbEDAC, and
in thevireateast bl corglitions nsalistedhiy HDAGD i n sone cases i s
repl aced by another histone, e.g., H5. Four pairs of
each of H2A, H2B, HS3, nget her forma
di sk- shaped octoneric 2 e, around whi ch DNA
(about 140 base pairs) is wound to forma nucl eosone.

Histdrnadbetcdti®dsenucignsones are connected by short
stretches of |inker DNA associ ated wi th anot her

hi st one nol ecul e QJ}Q or in certain cases, Hb)
DNAig epkaniotic callp iriaiiiy cpegw Wiy PEotejas fusioses)itp iprmghy erpatin.
Histdres iare sthbll, prostivelg dhanged phetéing whichtase Heh krisasic asina acids
(pos@oé;)e BR4ded 3P W@wm bH Yutfidn rtd 2 RRpRIsEnaiL | (REGhtively

cnard] 508l B0 B S e oy siice AL g 1. oA
H2BJd%.cnd Hid sHies aming adid wwewmiﬂtqnamﬂﬁﬁ di2BH3, asd H4 show

remeBiabld e6riservatiom bBMWNPBHES, vifesais 11 e@hé@ édanéwrﬁa& OfASn some

casehrk .fégEJcSQ %ﬁ%ﬁbth%[‘ Flléﬁ)%grg §1, H5. tFﬁgr %% cla éﬁ g%él Iﬁg‘B OHS and
H4 qgeg;eé(gqrm %Fi@k@h@%gpt@@ppg,prm peredangynd which DNA (about 140
basenm’e} isvanumbidd forned nadebsonen ladivided mytlecosaféy bre hnected by

:%%dﬂé to?n&{e?m a&%fa@ \Aan é}%tﬁa%.&&% &b}é%uegefggw or in

t ? F nvert gl
ce %%Sﬁé @JP ATHAS "lé"f”reﬁ?%b :led ba%ag’PHﬁFrE‘ggWBl‘?BéS figgjf arranged
in a hedicahstdokl bnad) a$ gasolesoigr oups may 5 be acetyl ated, and
serine groups nay be phosphoryl ated. For |ysine, the
e ated,,.for e

Tho ol of 1R 1R SY AP AsERL AT adfi BIErgre B el Y G and newty
synthagisegt hiptonasHiokbHanteNbe hydletd lorbecametagbogiated withrNA. Within
minufeas B 8yithasis, AW DNAIREmMES bS8 dtiated with BlsRIMRS ihidEbsomal
struc iend fromthe nucl eosomal core affect chromatin

ructure and gene expression. (See, for exanple,
Spencer V. A. and Davie, J.R, 1999, Cene, 10Vol.
240(1), pp. 1-12). Acetylati on and deacetyl ati on of
hi stones is associated with transcriptional events
| eading to cell proliferation and/or differentiation.
Regul ation of the function of transcription factors
is al so nedi ated through acetylation. Recent reviews
of hi stone deacetylation 15 include: Kouzarides, T.,
1999, "Hi stone acetyl ases and deacetyl ases in cell
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HDAC1 t hr ough HDACl1l1 (see, for exanple, Ng, H H and
Bird, A, 2000, Trends Biochem Sci., Vol. 25(3),

WO 29pe/120835- 126) . A nunber of yeast histone dead®iRGBe6001737
and pl ant hi stone deacetyl ases have al so been
identified. The first deacetyl ase, HDACL, was
35identified in 1996 (see, for exanple, Taunton,

L S 72 40 -
el B 08 B S S o v
enzymatieallyynediied epestitianglgtionabadshitionef metind3acetd eqr phosphate
group nirslisingene poititd chatbe of the sitlBhall 8CcorMBiting itA6 athegative

char@[;' Fori%é‘?p\réo llysg?e ncf’%ﬁini'régg‘}%.v&gﬁ%gae Pﬁ%ﬂﬁn %&gme éroups may
be a%ﬂét?d ad $§ringigroups may b%PhOSPI‘Q'Q’E'terrg‘U lysipg, the Agegs-NH:
sidecBain mbipbe avetylat&h forpaxaﬂ:ﬁ%y%(ﬁhetyﬂfﬁﬂsfmamzyﬁte & give the

amide? (= @WFJI ﬁﬂatloﬁcbce n, hosihoRiation of amine
*efm’fh%ﬂ'bé%@ when %r?ggﬁh\@ﬁ aa@?tgsogéa' a%reeﬁa?%eg %ﬁe@{mﬂm

and geiyle. EXWQ}?S!Opp(Se'B?f@&xaHMpémct\l AnarakDavde tJ.Bf, 1999, d3ene,
Vol. 2a0(t), ppr pgy.n conpl exes, which are tethered to the
S5pronoter and repress transcription. Wl
characterised transcriptional repressors such as Mad
Acet}(lgtgweqqd),deaeewahogtof histones Gogssogiafed witydransgiptional gygnts leading
to ceB $Blitbaon fdor(difarbmiatibn., Regtahﬂon &Q%funb&imﬁran%&ﬂﬁion

facto}éoiE afs%%e%gia ’;%-g@/ggﬁﬁ&ém\a/{w £8 E :%9%%%@5 %"k%acétxratlon

mch Istone acghdase angldgpcet@ﬂ%qﬁ in ogf proliferation,”
_UEW1VQSBMQ app.otl-48; @azint NM.HDAGI. cmmﬂ &Wibat's up and

dowrl WitieHigfohe ldeatdtylaBer 888 RanstRbturet i, vdings 7§l s, 9@» 13838,
in Cell Proliferation The study of Inhibitors 0

hi st one deacetyl ases indicates that these enzynes
The gareglatian bebyapdne aeetylagipe stetyusol histqnes and éhealranseriplio of genes
has bﬁeﬁmaowmfmraiveoﬁo yéhre (bt idviearnplel HoWeSL. aétidl., A0S DAL, Rev.

Eukafy8 S@é Vf?%&ﬁ%ifﬁg?pﬂh) @e%ml ‘ﬁqig'%f s%%klﬁcalily

caUses ce
acety ongRagedisansier ea%ﬂ@s@s (#.9., hl?é%

deacglylase ctﬁDAC) mddch regolate thé'épetptatnori %ﬁelﬁljstome&fw\fé?uetah tdentified
in mdn&%?@éﬁi&rﬁ@é‘n@ﬁﬂ@ﬁé’é?ﬁnﬁﬁca@é& f'n%@ﬂigu%%h of hlﬂﬁému?% nes,

ST 0 < et 4 .
998 "fongignt modifi catwg-@gvf hlsmyes BorEssivdiom arepmatio tengkees,” Curr,
Opin aerest Hpen, Ve pdrpred 78-a78n ddrerd tistoss avdtiationsbifefates with

transérﬁftlﬂhﬁeﬁctn‘?ét Beﬁvﬁ&téa?@s?&e o%'a? tgllaﬁalr?f%ﬁégcﬁﬂaﬁ KAﬁEts{El’gfg _

unours tn’mce (kFnnine
repreggien. pp. 188-193). Cell cycle arrest by TSA
correlates with an increased expression of gelsolin

Wg?ﬂﬂﬂ%’?%f hl\étoneedea% las@@@ﬁ) Fﬁav?ﬁ!eén idBhiffied X)4‘3iut:hng
HDA
Biochem. Sc

o A Meadn b E A L 000 S

.I eali 25(B), wip, 1%12 -188), A lllﬂlgg-‘rr obxgnst Wistdne dRasetyladéd and’
plant 3&%)deaﬁ@tyla%§§ havdalso bben dantifebif TRk $ird Be&@é&!a&y U?AC1 was

erap IobE L 55 A1 il Vol 65 b, oo
411). cﬁ&?&@ﬂ%ﬂ Mo otigy nupjear frammaEy- dmv@ylaswa@ folnd HDAC2
and HOAGS. veess ibr @Jan’tﬂfm%ngn\l\tllﬂe eCalNt190b6, Prbcaehtl. Acad. Sci. USA, Vol.

93, p,dpfﬁhhé%@éo ﬁh feft‘?af %Vawmv&gfs&oﬁ 37%bo. 28001

2800? 'r'%ﬂ'*r%c?t §¢+&&M ok s p. 2795-2800;

Groziegartet abuta99t Brmah}adrAweblo@nVolcm A8688TE: Kao et al.,
anal ysis of different acute promyel ocytic | eukeni as
(APL). In nost APL subjects, a translocation of
chronmosones 15 and 17 (t(15;17)) results in the
expression of a fusion 35protein containing the
N-term nal portion of PML gene product |inked to nost
of RARa (retinoic acid receptor). In sone cases, a
different translocation (t(11;17)) causes the fusion
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10 Furthernore, different lines of evidence suggest
that HDACs nay be inportant therapeutic targets in
WO 200412436y pes of cancer. Cell lines derived f riRSR/GBIHN6/001737
di fferent cancers (prostate, colorectal, breast,
neuronal, hepatic) are induced to differentiate by
HDAC | nh| bitors (Yoshi da 'I\ﬁ and Horinouchi, S., 1999

oo Bt o G e i o B0 i e

pp. 7fBdel s of cancer. They reduce t unour growth and
prol ong the |ifespan of m ce bearing different types

ranspl a t uno inclu _
HDAGL BB B Glaros Rl BrottP satibleie S AT Aiatberastto the
promqtgémd regresséltangpnptromg eil ¢harsigrissi @mnsc(np@my@yepwors such as
Mad @3haly, CAP., e8a45 1@23 o&t Moetsgee) pp. B9 B56DpERCBesHRN, A0kt al.,

1998 (]ﬁét&@, 1980 v 61 2’. r{:l%ia%ég?e\%hﬁtohss?ﬁbﬁgompai 1998,

EMBQ 1o ok (12 %@a%@m%o PO (V200 3Y-M- ook 21y 399 e Biok Ghen..
Vol, 272 s @8001-R86EY) resgodiatelwithi HBAC apmplectes iy et théineepressor
functibh.eval ence rate of psoriasis is approxinately 2%
i.e., 12.5 million sufferers in the triad countries
(US/Euro e/Ja an). V\hlle the disease is rarely fatal,
The e tien 25det ri nental effects upon t he

quallty of life of the subject this is further

The sﬁﬁg‘%‘? H{ﬁ%ﬁgr c%? Hi&?né ggéﬁzeg\ri? T;r?tﬁédt%(sfetggm gg eﬁzc’ymes play an

{rea

important Fle inceglnoliieration: a@%ﬁqﬁ@renéah%s%‘ggh!tame'l'sach@ﬁa@ HETSA)
(Yoshitfef &b et .al. THEI(e Ji Biol. IGHeed, ,OVH mB(ZEB)gﬁp UIrMe4-1eH 7o) sxakes cell

cycle aﬁe& Jt%metﬁi eﬁ& ny%@s B Bth % Ex Cell. Res.,

Vol. 1z?n I ng%% re\ge[r{sttﬁ% r@ﬂ%}‘gm@? I ag{geogﬁgfe{ tce!hnes and
inducesodifferetiationvf Friend faukbemiaotelly ené othem (Voehidg, Mn\eb Bl,e®90,

J. AntibiR! @ oRVS), AISA3@NGRL i herl1eow)i l‘remaﬁ& glaHAy i 'hﬁG@béen reported to

mhlblt\@%ﬁtg?c}(ﬁﬁ bgﬁcq%epﬁiggi &ﬁgr%Hﬁgtlo?veaﬁigrE{I% tﬁe foilgn Q:%f thours in
mice (NN {#99. late; WAl 489, neo 1581 Ade @& cycle amrest by TSA
correlﬁyepmipraml indreasdd @tpreeuitd\ md:mmtmw&amgm@eaeagm Exp. Cell.

Res., VBE §¢4(5}5 SpahboR Q?)C %ﬁ uY!fbr? rQER RS 46735 g}UI Fi
gt O v e
pp. 1age1masmn[!abeﬁe¢tsah cell 1:9199 an@A@E&nﬁaﬂor\Mve bE®n dieervéd with
a numiBpr ofl@RteRHad thﬁKﬁQ aGhi otel, @@993 Che8fene) VOMB('I@) ot.

Vol . 49, No. 5, pp. 45 Imet al.,
Pp- 24%38%‘»8*\lature Medi cine, Vol. 7, No. 4 pp. 437- 443)
Ther ef ore HDAC i nhibitors may be of use in therapy
The citar inpsteerharstics HDZClindhe eotRAGH eelmyl:fb@nﬁﬁ aA¢ dEferentiglion

suggeeeggﬂa' a%ereéﬁ; HQAgréHggﬁfh% pRY LRRAN ?aﬁ%ﬁi’} e ] Fn%g btrSct

demorshialiep GpEd U aneerdevaloament srines iramithe
analysmnfgbifmdst amtmpnomyng)cahtsiehk@maa(ﬂa)l iimk@geAPRSUbjects, a
transi¢tRfi6h bb&fombSdmex asphe 17' gg) f’)5< hib%lts ﬁ;rthe% p;%%snon #PRtusion

protei R ARG aGAaHBLeliol eRehehni B Kbl mana

(retinojasaqigd rRegpiokly 18 sp@emﬁ!éﬁgx,@@ffqeranbty@ns fign §té1éc‘r7y] cavseethe
fusion bedies g zing fihgecprotens PEXPah8 RARa. On theébbdihie H@ﬁband the wild
type RARG Lieest MY JIALE Bl hethenlid ISAL rodBRG SoB G 1] 2™
Pfomog'%ﬂfll% 1 Prging Roranal @smetwam ginoicasid (RAS @inds FeAvRe ayd
displacessthe refiybysonicoinplax, aim»ummg-lekmesﬁicdﬁdif gsneefrﬁﬁﬁfateld%@gyeIOld
differeffAtioR! |ﬁh§ﬁAi@&‘fus§UW§rbﬁs@L s GG it RBLsGBlbots L ABIrgY
I n aqueous sol utions, physi ca / or hem
instability upon later dilution, etc. Conpounds such
as PXD- 101 al so suffer fromthese and ot her probl ens.
15 Thus, one aimof the present invention is the
provi sion of inproved pharmaceuti cal conpositions
(e.g., formulations and pre-fornulations) which




10

15

20

25

30

35

40

(c) increased stability when in a diluted liquid form
(e.g., when ready for adm nistration); (d) the
WO 2006/130836 t 0 provi de the conposition as, for eXEHpPBE96/§01737
ready-to-use solution, a concentrate for
ext enpor aneous dilution, and/or a
I yophi [ ate/ I yophilisate. 304A nunber of patents and
publications are cited herein in order to nore fully
respensier tolpby sinlagigaldevals ef RAand tharimtediarewith ﬂw@xm@s@n@ﬁ the
RA-HdRIbY Geried thal rBmbhemiélvidrifapentpiioh aThis redulislin a clonal

expafilsbt o B Ry IR B BUEBAEELITREEN I o) JiRS SlpBriments

here

havesBPBP dfietd) S/ isicaRabif of FRstang AT RRENBYRNESR {0 the fusiof RARG
protethissaricosfialiewing-meleid SlilehiRaticr ThéselrbhMENEsEYiSn a link between

HDA@§%%8ton@f)géﬂ%%lsddrﬁcéugééﬁt%di‘?—fﬁf%é‘&ek%té]ﬁ@rﬁnge%‘Fdrcm

pharRERgiH! PRRaiae ARL Bitiat) Sk, B exatihle. Rittdia, . etal,
2000 8r.lJotasmati.oali 188, P@hQQWQ%L@?ﬁ\&thG yeiad.c P98 Qncogene, Vol.

16(1§)a§35 Faaosmaseatin, Ruereal 1998 Nafe Qdi. 391(4669),4. send14).

argini ne Anot her aspect of the disclosure
pertains to a pharnaceuti cal osition conprisin
Furtheopare, élfﬁqmd:ﬂmfe%@f ayidenge aumﬁsétfg}pH% ) by H@Oqﬁan

therape(kc @kgets yrodtheletypad of cancari rﬂaﬂdmea deriveadranmmzmy diffsrent
cancéfé"(brb%'iatéscfb%ﬁ'éctglf XS %él%h ?Efeﬁh@t?cetd% tdtfféréf’ﬁi%te by
HDAC Db torR (Fpstisia. M 29 ?}ﬂﬁlﬁ §@e Aoy, A6, VAT sss,
pp. 28556 Auiumbsar obH@A@alobmttersaiaw baen efudied| e apiplal mpdels of cancer.
TheyS@hya! t@:nH‘u? @ﬁﬁfth an® Proiong thEMkeEban bl l‘nlce &an?ﬂﬂ‘ere(nb lypes of

ransfBlg oty b Bl pndar ﬂnﬁ ol

carciepiagl ster{bedatd, eimlcto ﬁéﬂ%ﬂbﬁ&&l@lﬂ Gk 336-323; Kim

et al.] h@od, Qriconkmy Vioh gy ), pra Rdeidvpoyaceut | cal I y
acceptabl e salts, solvates, anides, esters, ethers,

h, [ 1 f h
PSOI‘I%SS;% gacow%(ﬁx c%trc?r%é i%f gtg'{nrgmskm 3 sea@:.re éi'?ts chagcteensed by well-

demarcated, red, hardened scaly plaques: these may be limited or widespread. The
prevalence rate of psoriasis is approximately 2%, i.e., 12.5 million sufferers in the triad
countries (US/Europe/Japan). While the disease is rarely fatal, it clearly has serious

. detrimental effects upon the quality of life of the subject: this is further compounded by

the lack of effective therapies. Present treatments are either ineffective, cosmetically
unacceptable, or possess undesired side effects. There is therefore a large unmet
ciinical need Tor effective and safe HDACIs for this condition.

Psoriasis is a disease of complex etiology. Whilst there is clearly a genetic component,
with a number of gene loci being involved, there are also undefined environmental
triggers. Whatever the ultimate cause of psoriasis, at the celiular level, it is characterised
by local T-cell mediated inflammation, by keratinocyte hyperproliferation, and by localised
angiogenesis. These are all processes in which histone deacetylases have been
implicated (see, e.g., Saunders, N. et al, 1999, Cancer Res., Vol. 59, No. 2 pp. 399-404:
Bernhard, D. et al., 1999, FASER J., Vol. 13, No. 14, pp. 1991-2001; Takahashi et al,,
1996, J. Antibiot. (Tokyo), Vol. 48, No. 5, pp. 453-457; Kim et al., 2001, Nature Medicine,
Vol. 7, No. 4, pp. 437-443). Therefore HDAC inhibitors may be of use in therapy for
psoriasis. Candidate HDACIis may be screened, for example, using proliferation assays
with T-cells and/or keratinocytes.
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OH N' HO One aspect of the present disclosure
pertains to a pharnmaceutical conposition (e.g
WO 1086/R33t | on, pre-fornul ation), as described P@TIGBWOWOOI%T’
in a suitable container (e.g., vial, anpoule,
i ntravenous (1.V.) infusion bag). SOOne aspect of the
present disclosure pertains’to a vial or anpoul e
HDA t 'oni ng a pharmaceutical conposition (e.g.,
—M—éﬁi on, pre-formul ation), as described herein.
One aspect of the present disclosure pertains to an
One inpbFtaailaissof HDAG Inhibibiesdre Qafdathic aad @bﬂﬁf)ﬁﬁhcﬁ; comprising a

sulforgjﬁﬂﬁgﬁlﬁ&lgtel &8 es%?ggé)sfo%&ﬂ]ge 'ir%NaS%nr?{ 'BJ é”{ta{é Sg%qz %ﬁbl}shed

Cfibe
interngtiqnal S’GT@%@?&WH@% nEMesy W&J a%@a@@ ff%sn asRasialy promising
compbaiid istN-hjdrars-GH8-phenylgdiaatoyRpticnyl) elc)ylamide dieferrgi ta herein as
PXD-PHAr maceuti cal conposition containing a

phar maceut i cal conposn tion (e.g., fornulation), as

descri bed _berei n. %{j the present
di scl osur rtQ{ ng a n- h of prepa
composi ti @ “atiopin, for p*aa??ﬁn) (as

descri bed hereun) oby conbl nigng: (a) a hi stone

10deacetyl ase inhibitor (HDAC ) as defined herein,

and (b) one or nore of the follow ng additional
Manyipetariigieuseul HYATE shBstfrdn one pyinafeermulatiompighlemisn éor
exampRdiodnddhanay irVacRﬁz@u@&olmiﬁr% PiehRled 36l éiripldydsuitably high or low

pHin B%r@?ﬁé%}l—ﬁﬂé%oﬁlt%ﬁg@ éﬁ%&l&gﬁvﬁ?[o eﬁnéﬁ%nsqgﬁlﬁﬂ} 'irpgcﬂ.leous

solutions PHY$i&a! ppd/gr " faarical | 'eﬁtal?lkw Hﬂpﬁiﬁf?@"'ﬂf‘%ﬁéﬁ Gergpounds such
as PXIb et elso Isefferfeme these @adpthies prudlére st ep of :  conbi ni ng
said HDAG with one or nore of the follow ng

addi ti o ngr edi ent.s cl odextrin,
Thus, 306 4 e e s s BiRRpIon g et Rlpcgtice
comp@wtlcmsr(@ ot fhrnulatinnistandmae-fpmalatass whidaedmpriseddpd-dbN er
structinagy seiiantempahddenkich BaareBS b8 BY more ofthe abBR ARPEBES
probié?ltl the present disclosure pertains to a method of
I'ncreasing the concentration of a HDAG (as descri bed
herein) in a pharmaceutical conposition, conprising
The investoss bgapvedbund pantiodiat comgpisatiots Idﬁh@i’ediérttdnwh'm:h surpiishigly and
unexpggtghgg%sgﬁr%r%ﬂng%lﬁﬁgﬂndgn%@itlohé‘ Sﬁ? ik r%atly zg‘nepsrovedbprgpertles.
herein); and optionally one or nore 5other additional
Thesepharmaceuticabeamyositions pifeiine drmapredit et foligwing ddvantagssd

(a) a drester BoncehigticibgraMdACE the present disclosure

(b) }nd?gést&@l s@z?b:lgg Hfh%ﬁ i Q @5 %ﬁg{edj‘ahﬁi%%’ 0 sl?\t og E olhicle n e nts

(c) incggased giability whearrgid Ph’ l%fq?@gﬁ@mwi@n ready §orﬁdmm-:¢eatlon).

(d) tha ability e plowilledhe t:omﬁbm a&)ﬁortdxanip%ﬂeﬁdiy—@ﬁhslﬁolth@dya

concehifatet6¢ &R¥mp ar%n @by, tanﬂ or tarlﬁ%a‘i’ﬁl&t%ﬂy ?fsﬁfe'. osure
pertailns 0" armaceut’i ca STEl DN €. g.,
pre-fornul at | on formul ati on), as described herein,

A number o{patents aadrm:bmaﬁom ateraitatt inerein mfortihetohnmaﬁuﬂyrdescnbe and

discloSdHhaBhverigN aRY th QR thel @PRPWRIER 85 m?éntfohepeﬁbﬁ’t%e R

Iosure ert macey tical .
citatioft 1 WRRA TSP IckS ahepicbici Rafein, ERufelibpas wieretcps i,
incorpprgiey her@websbﬁefer@n@ igfits eptitetidista the @res&ngdnclneureand
megl um ne; etc.) in the manufacture of a medi canent
for the treatnment of a condition, as described
herein. 200ne aspect of the present disclosure
pertains to use of a pharmaceutical conposition
(e.g., pre-fornmulation), as described herein, in the
manuf acture of a nmedi canent for the treatnent of a
condition, as described herein. One aspect
of the present disclosure pertains to a nethod of
treatment, conprising 25adm nistering to a subject in
need of treatnent a pharmaceutical conposition (e.g
formul ati on), as described herein. One aspect of the
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30apoptosis; or (d) a conbination of one or nore of

these, in vitro or in vivo, conprising contacting a

cell with a pharnaceutical conposition (e.g.,

fornul ati on) as descri bed herein. One aspect of

the present disclosure pertgins to a nethod of

adm ni stering a HDAC, as 35defined herein, to a

subj ect, conpri si ggyRMHBVOEALE M/Eeridf] d subject a

phar maceuti cal cowpm—te_g%' - 0., ation), as

descri bed herein. One aspect of the present
Ondiaspdab siithe dipglosarensertainsao bham{azeutidat sahpgsitions comprising:

c ongal) inA IHIAC inhibitor, whe(ed) the HIVAE ibddtot iscatontmognd i thedaliowing
forfﬁﬁ!ag)r ﬁher T Bfﬁiéﬁ% E{:&e‘ﬁféb‘lé U BhhRther@dr descr i bed |

, re abl'y

Ci .
erel 40p er provided in a suitable container

and/or with suitabl e packgagihng; and - 8 - (b)
instructions fe,O\\f 0 danp) e,/N\(ri tten
i nstructions omshow teSadii nisterGthéH ornul ati on,

etc. One aspect of tie @resent digclosurg pertains to
a kit (or kit-of-parts) conprising: 5(d) a
phafhatening.cal conposition (e.g., pre-fornulation) as
descri bed herein, preferably provided in a suitable

AnétRE e@p@@tr of Wtéigcgloéﬁrée Ber?éibé 1 Ehprekadic-atondRitibR bomprising:

instructions use, example, witten .
(@) pyHiACides dresihersn). 260 fpeBane Mo gf pigitdrin, arginine, and
meploarineaceut i cal fornul ati on fromthe conposition

(e.g., pre-formulation), and how to subsequently

adm.ni ster .t forpul ati o tc. 10 As wll be
Ye%}g}h?é?ﬁ%&ogﬁeﬁfg%f'reﬁﬁrﬁnsﬁﬂﬁl% 5CFt, features and

pr efee rn EDASGInbiita mheredt therdDAG thitops a rmpRusd 0hHigrfellowing
fortMilklor BhaehaR8If Rl aéRpeibhesaleszorat thérebhe di scl osure.

BRI EF DESCRI PTI ON OF. THE DRAWNGS 15 Figure 1 is a

phase sol ubility~di agra _
hydr oxypr opyl - @ I @! (HR: R;H;D and is a plot
of HDAC (PXD- I8 ggnientration fng/%R) versus
HP- R-CD concentrati ot (%g/ nL). 20&i gur € ahd S A
bUf{b?redrH%Z' cyclodextrin solubility profile, and is a
pl ot/ BF9"IAC  (PXD-101) concentration (mg/nL) versus

pH, inftioe m2Botavilve ¢ Medicaner fguthe t@atraerﬁggﬁ &gedition mediated by
HDael ubility diagramfor the in situ salt forners

argi ni ne and nmeglum ne, and is a plot of HDAC

(PXD-101) concentration (ng/nL) versus salt forner
In qngregmquﬁ@erggpgiw(j@?eigﬁ%gmmup@&‘qggh% ggil))wmg formula, and
phee @AEANICERL d0eBptab’/ Jailt), soagis; amities sesterphethersschentitally tpyotected

forrg%,?aglla?gﬁr%%ﬁ@%&onbi nati on of cyclodextrin and in-

rmers arginine and neglumne, and is a

pl ot of HDAC (Pan:ﬁati on (ng/mL) versus
salt forne r gioni ne gl urg ne) conce jon
(ng/nL), b | 1)8730tS0 'Eg ¢NewH ar gi ni E;éﬁ'iM

“triangles; megl §frile = squards) and without (dotted
i nes; arginine = dianonds; neglum ne = squares) 25%
wv HP-fI-CD. Figure.5is a pHprofile diagramfor

Oné¢ hspexb nbtha atesent difclesure pdeaits o pinamagegticalicagapasition
(e.i‘%ﬂﬁﬁliicﬁr Bt oRRuldfich)"RO4LLTIPE hérBfh. inSa uikbRtcoRfainer
DA@ WgPXIfl} 101% concg%a Lon 35$rrg/ m.) versus pH for
(e PR P RENP YR BYON 088! nine (squares), or
megl um ne (triangles), .each with 25% w v HP-fl - CD.
Ond\EL 061 the PARERCisSFBRRO BLAAIAY B/a viaPor-antp@ily €nfainifg @

o PSR 5=, 3 ey R e

Figure 8 is a graph showi ng the mean cl earance ( SD)
of I.V. PXD101l on day 1,



10

15

S5measured in 2-4 subjects at each dose |evel Figure 9
is a Western bl ot show ng histone H3 and H4

acetyl ation in peripheral blood nononucl ear cells at
the indicated tinmes post-dose. 10Figure 10 is a graph
showi ng acetyl ation expressegg as a densitonetric
measur enent of 1-14 acetylation in PBMC sanpl es
relative to H4 in a treated cell |ine standard

Or%é%?écq)of ﬁegeﬁpﬁl‘éble&rg Ftéuﬂ?to an mtravenoﬁb AW finfukidnSR

ern Sl on t
corctatws@lphaﬁﬂaqe@ PS't"i'B S BEMGALET) %%‘Eﬁsicmed herein.

involved in cell-cycle arrest and apoptosis from

'Onlelé@’ﬁ&ﬁ %th%%r@ge‘ﬁpéléggsdré %B}téﬁn§ Hbzh 88ld dijéﬁg@ﬂ)rﬁ)(é Igesaraet

cariiil, S PR IRPRE) PG APBR e AU rPOeTRD Colialg &
pharnisicewtios! ¢ampaisitidnde g gifvawliadiank ay descriggd hered). -at 900
and 1200 ng/n2. Plasnma | evels normalized for 900

onB¥sfl SRR AR AR LT ol ﬁ%ﬁaﬂ“‘%&@&@ﬁﬁ%ﬁ&&%@%ﬁ’sﬂmn

(e-gs predorrafiationefopnelation) (phdeyripes hrein Y semping: (a) a histone
defdetidaseashibitc? @HDAGU’[E@S:Ieﬁh@BeMI’nL aid @) ene bmetd d)fetbé éllowing
adnﬁlf?cfna?ﬁlﬂ}éale%tc{ @Yélg&xﬁr& An ag?rH %‘?\H n@bﬁ?}rﬁlhgaér{oeéptbﬁél@r&n%dar more

otgbsianel ermaeetoaly %ﬁﬂt@?g%'%%fs%ﬁfﬁ?ﬁn@%a@e& Roroin).

concentrates, etc.) fromwhich such fornul ati ons may
OnQ%sBécﬁ Bf"fh%%régéﬁf &é&@é&r@ rpeft§if'1§ kd £ fheltdd@ formulating a HDACI (as

dessRBRANFERY ST RE BRio A Papo B TS SR B G one or more of the
fallawiing ridditioral ingnedi¢nts cryelodeattinli argining, ansemadiniieses gesasived

herefh); 3&51'!@ diitlﬁﬁéll?toh@ for h*)bré BiteE bdi@fional pedrivdcadicaliyodcceptable

ut,aneo i ntradernm i ntramuscul ar,
mgﬁﬁ@?ﬁ@@ﬁg@gw%w tﬁggr er|al 35|ntracardiac,

i ntrathecal, intraspinal, |ntracapsular, subcapsul ar,
intraorbital, intraperitoneal, I ntratracheal
subcuticular, intraarticular, subarachnoid, and
intrasternal injection. In one enbodi nent, the

adm nistration is intravenous adm nistration. 40In
one enbodi ment, the adm nistration is admnistration
by intravenous injection. In one enbodi nent, the

adm nistration is adm nistration by infusion. -10-
In one enbodi ment, the administration is

adm ni stration by intravenous infusion. For exanple,
in one preferred enbodi nent, the conposition (e.qg.,
pre-fornulation) is added to a saline or glucose
solution (e.g., into a typical 1 L intravenous saline
or glucose 5bag), and the resulting conposition
(e.g., formulation) is used for adm nistrationS by

i ntravenous infusion. "Infusion" differs from
"injection" in that the term"infusion" describes the
passi ve introduction of a substance (e.g., a fluid,
HDACi , electrolyte, etc.) into a vein or tissues by
10gravitational force, whereas the term"injection"
descri bes the active introduction of a substance into
a vein or tissues by additional forces, e.g., the
pressue in a syringe. Admnistration can be effected
in one dose, continuously or intermttently (e.g., in
di vi ded doses at appropriate intervals) throughout
the course of treatnent. Methods of 15determ ning the
nost effective neans and dosage of adm nistration are
wel | known to those of skill in the art and will vary
with the particular formulation used for therapy, the
pur pose of the therapy, the target cell(s) being
treated, and the subject being treated. Single or
nmul ti ple adm nistrations can be carried out with the
dose |l evel and pattern being selected by the treating
physi cian, clinician, or veterinarian. 20
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The Subject In one enbodi nent, the subject is an
animal ; a mammal ; a placental mammal, a rodent (e.g.,
a guinea pig, a hanster, a rat, a nouse), nurine
(e.g., a nouse), a IagO|rtorPh 25(e.g., a rabbit),
canine (e.g., a dog), feline {e.g., a cat), equine
(e.g., a horse), porcine (e.g., a pig), ovine (e.g.,
Ona a8p&LB) the pedseReditGoture parta ﬂ&Mo, a mefhot wh trereasingitiae concentration

of %ﬁgﬁm o0 d&%@ﬁ h%ﬂ'elg)qﬁ)a gpi"%rrﬂ? Yal CBrmBositidFR BB Rding the step

|
of W@H@H'ﬂ%ﬁ@d d gl i Snbro” v Al ﬁbe??]*ﬁnﬁw@d@'ﬁlsaﬂ.wﬁ?iems

cydldd%xslupargminel andmieguarine (asalescribeliherain); hoshaptionally one or more
the dgﬂﬂ B0 dtigall R Bpth OB it Fedidnts (24 DG chvsERRe
© 'ﬂ&{i " J‘% F(l\!vdl%'n% hurra% 30 Hgﬁel Con‘pongnts rein)-

The pharmaceutical conpositions of the present

-Oné mepstt bbihe pozrent dieglosire pedsins tathe pB&msicEdigahgpmposition

corﬁﬁﬁﬁéﬁf&?é%t&esc&@d !‘?eréiﬁ ., aHO&EH beslonabrl df cydtdextr, arginine, and
medEiGaetrprioedh e %(" OB o 5 o thor

enbodi nent , (b) i's cyclodextrln I n one enbodinent,
Oné Bipéddt oPthgipiédeat distiBswe peraho i aﬂBh'iHrma(:@)ttcatscompOSItlon (e.g.,

prewggnﬂatlo%efqr%nlaﬁ&% ﬁ%’@%&nﬂg@%r{eﬁf}or WSe i, ln%q{%’ﬂtorf 'tr@alﬂ%t pf the

IS CycC extrin and

; thﬁ@'@;PWﬁ'Wé' bady byrieera@bodi ment, (b) is argini ne and

megl umi ne. 5ln one enbodi msnt (b) is cyclodextrin,

Ong gbé'Ht B?the%eﬁ?&ls&géd?g peﬁé‘ﬁ? t@useté? %%pt%ﬁﬁﬁ@élﬂlﬁél%dnﬁ)osmon

cussed i n _nore detail

cOBHBBATEHESCHAE P FTOAL T OB6EPE Y1 R, aroinie.
andmepliTives clrn tre maNdfadutser! aIDadiam el the frgeleenbatasconditon,

a5 Qé‘scﬂbed R&amaceutical |y acceptable carriers, etc.).
he HDACI The pharnmaceutical conpositions of t he
present i nvention conpri'se a HDACI which is a
Ong@emd@aﬁihe peesicnt displpyin @etdainpia dsarf aepf@umwaﬁ@'&emposmon

4.1 pregagmulioanRisesaibetiureiDAGismangfasthevsf a hedicament for the

: tre%ﬁi%qﬁ%fea %lt%tgé&cﬁ%ﬂer 002, international (PCT)

reatTon 02/ 30879. In one
enbodi ment, the HDAG is a carbam c acid conmpound
Oné agpedt of thg paewut ieclasird @efing tkagethagisof drehinmed, domprising

admtslférf?mﬁ ’[85 s@l)]ect if %82 onr@nth%h@é’ hdHRcb@idaPampdsiternt)

pat ent I Q 02/ 30879. In one
(e-@nioBauIAt ‘%‘e‘; Fl%'erf’@ sel ected from conpounds of
thefollovvlngforrrula OIlrLAQ@QJC, r CNOH

Ong% t 8f the p?eée%t HBEBARE BeRbinY to %e’ﬁ%&j’f boaeyliating
(o6 BRRED] trEsersieg (PLrnRUE sl ALY 3o Gl ftng

apdpdesds; or (d) a combination of one or more of these, m wtro or m viva, comprising
contacting a cell with a pharmaceutical composition (e.g., formulation) as described

herein.

One aspect of the_presént disclosure pertains to a method of administering a HDACI, as
defined herein, to a subject, comprising administering to said subject a pharmaceutical
composition (e.g., formulation), as described herein.

One aspect of the preéent disclosure pertains to a kit (or Kit-of-parts) comprising:
(a) a pharmaceutical compeosition (e.g., pre-formulation, formulation) as described herein,
preferably provided in a suitable container and/or with suitable packaging; and
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Cl _Tal kyl ene, C24al kenyl ene, or and is
unsubstituted or substituted; 35J is independently:
or -S(=0)2-NRN-; RN is independently: -H 40 WO
- 2006/ 120456PCT/ GB2006/ 001737 - 12 -
C3_20het erocyclyl, Ce_20carbgaryl, C5 20heteroary|
C6_20car boaryl -CL. . 7al kyl, or
5C5_20het er oaryl - Csl al kyl, and is unsubstituted or -
(b)snsirsittidnstferdise(@r emmmidemitedlemtruﬂior@&rﬁmtomhmmb@nme
forrg'ébgprp%q(groaryl ene, 10C6_20car boaryl ene- Cl 7al kyl ene,
~20Ret er oar yl ene- Clgal kyl ene, '
06 20car boar yl ene- C24al kenyl ene,
On€aspgh ef begaesgphbdiecigua pbRenips ’gq'ﬂ;klt {or kit-of-parts) comprising:

(a) iéd‘@lrké(&@ﬂ@al %m@@ﬁﬁﬁrb% Yﬂ;réﬂ@rmulahon) as described herein, preferably

pro ﬁil‘rk% ﬁvragﬁe coe%S % an%{% z‘;'lvr 1:é1ebnee packaging; and
(b) apgHriconjordaise- @5emp,éyrg@nyp%w§tlons on how to prepare a suitable
phdrhaéalticyl foneuliiondana tHeammposition (3l.d.apleyfomdation), and how to

rul.ene- C4_7al kyl ene,
SUbS%@geeHﬂg%Eeny tgﬁgg?%ﬁ-@ ctg?b%tgryl ene- Cl. 7§| kyl ene,

C24al kenyl ene- Cs23het er oar yl ene- Cl1. qgal kyl ene,
As @il beragprgdiatae b6n& 0T skilbiodheg brbeatGis 2aikl lpesfpireth embodiments of
ecc}ﬁ)%t:r(zfl thd) Slsgés&)rg DAL SES @éﬁt’élﬁ Wotﬁgl“ﬁ ke ¥ faiisclosure.
enyl ene- C6_20car boar yl ene- 7a|keny|ene or
- 25C2. 7al kenyl ene- 05_20het er oar yl ene- C24al kenyl ene,
and i s unsubsBRiEf BESERIRTION OF HEDRAVWINGS

phar rmceuti cally acceptable salts, solvates, am des,

o 5 R A A Ll ) v

a plef eiHBACHBAD- 1Q1H|0@n%ﬁraﬂ@16n@{fnldw@ﬁh%k|§’ (&PIqonpentEaien
(mgint).is readily able to determ ne whether or. not a
candi date HDAC is an HDAC inhibitor. For exanple,

assays whi ch may conveni ent | used to ass HDA!
Fighietd B LTt @&Q@%ﬁ@oﬁf’m"%&mﬁ ot s 2ypIot b BRACT (P%0-101)
conicahteatioat{ingmall ) vieRUS)pH) &ireddto @BpUIBIR-CRAL | on nurrber WO

02/ 30879. In a preferred enbodi ment, the carbam c

F'g‘érﬁ 3é'§l%é$r)ase &9&’"' yéJ\l iggem; f?lrtStE% ?fénggut%gt 0@% rsa%r(girw %ﬂdgmeglum'"e’
andjs radetiof HOATK ¢aXD-d 0d heormaoiraton (migfmi jversys sali farmee targinine
drftitds Ve Hediinfeq s§lisr 89§ bohdehikRs (/e - anot her .

Figure 4 is a phase solubility diag‘ram for the combination of cyclodextrin and in situ salt
formers arginine and meglumine, and is a plot of HDACi (PXD-101) concentration
(mg/mL) versus salt former (arginine or meglumine) concentration (mg/mL}), both with
(solid lines; arginine = triangles; meglumine = squares) and without {dotted lines; arginine
= diamonds; meglumine = squares) 25% w/v HP-R-CD.

Figure 5 is a pH profile diagram for the combination of cyclodextrin and in situ salt
formers arginine and meglumine, and is a plot of HDACi (PXD-101) concentration
(mg/mL.) versus pH for phosphate buffer (diamonds), arginine (squares), or meglumine
(triangles), each with 25% wiv HP-3-CD.

Figure 6 is a graph showing the mean Cmax (+ SD) of |.V. PXD101 on day 1, measured
in 2-4 subjects at each dose level.
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- 13 - 1t is not intended that @ and R' are directly
l'inked to one another. It is not intended that A and

WO 2Bpd/epes6di rectly |inked to one another. It i PAWWEB2006/001737
intended that A and 2 are directly linked to one
another. 5The HDAG : G oup A The group Ais
i ndependent|y C6. . 20car boar$t or Cs6. 20heteroary| and
is unsubstituted or substituted. 10l ne enbhod

Figura 7iis aigherdpshewing the nesmAlde s Sh) of %fp%%l%%'? @%éar'??as”fed in

2.4 sAfjEcts 8t sASIRSkIdw.ed or substituted. In one
enbodi nent, A is independently C6carboaryl or

C6 6heteroaryl, and is nsubst u
Figurg §1 ﬁﬁ%@@%}%&%m%%cﬁ%%@p%m ig’%t' o“ta?d'
measdurahin 2o¢ salgess aheqiht dusledenel. car bazol e, pyr| di ne,

pyrrole furan t hi ophene, or thiazole; and is

subsit.i t :
Flgurpg eﬁ)s ﬂtﬁhﬁwf t8§%‘<f@ )anm%e%&)ﬂgtﬁm if %%h%ﬁﬁlnbé%od
monmﬁmnblar hei%@tthﬁsnﬂlggfadélmﬁsn@%ﬂ@ﬁ% and in the same
orientation/configuration, as the parent cyclic

Figu %ug a L tlJnoé o 28 a dBHEAHSRE WRGsurement of
T o s care

afundmnwfaimaes For exanpl e, pyrrol i done" and "N net hyl
pyrrole are both derived from"pyrrole". 25l n one

dent | TWAF1
Figureg s 2N gTtem bk SHoRyIE g srbigeyion B SBieins (MBPY L seronrt,
Apaftiraralrongdin) iavelvedsinpelwele iargs Cbﬁp()@tﬁ?ﬁ rQrGﬂVé%P °F 95
prep&88 AP @uﬁy&&tdunﬁg b6 @pa acF PXDy Op entrhent ah 600 mg/m®.

unsubstituted or substituted (e.g., wth 1, 2, 3, 4,
or 5 substituents 30 I n one _enb dlﬂEﬂt
Figurieri@dp &raiaph sigpwmgaLVi Fncheral %ﬁ‘%ﬁ&&%@ﬁﬁa"\? 3 %“béf"éﬁ W*’ﬂr?‘é’se given

on d@NDaCiEs) tat 900 asd 0200 mgome Ratrod lavelstriormalizeddior 900 mg/m?

dos:ré]n%s%a;lr_rﬁw ?ose%roéorggna!iﬁr \%lué.’s feaR: SE. I N one

In one enbodinent, n is

O or 1. In one errbodlmsnt nis 1 2, 3 4 or 5 W

2006/ 12045 6PETAIERRD: YHON OF FHE INVENTHON

enbodi nent, nis 1, 2 3, or 4.
One aspect of the present invention pertains to pharmaceutical compositions which are
suitable for administration to a subject (hereinafter referred to as "formulations”), as well
as pharmaceutical compositions (e.g., lyophilates/lyophilisates, concentrates, etc.) from
which such formulations may be prepared (hereinafter referred to as "pre-formulations”).

Adminisiration

In one embodiment, the administration is parenteral administration.

in one embodiment, the administration is administration by injection, including, for
example, subcutaneous, infradermal, intramuscular, intravenous, intraarterial,
intracardiac, intrathecal, intraspinal, intracapsular, subcapsutar, intraorbital,
intraperitoneal, intratracheal, subcuticular, intraarticular, subarachnoid, and intrasternal
injection.

In one embodiment, the administration is intravenous administration.
In one embodiment, the administration is administration by intravenous injection.
In one embodiment, the administration is administration by infusion.
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In one embodinent, nis 1, 2, or 3. In one
enbodinent, nis 1, or 2. In one enbodinent, n is 5.
WO 304/120¢F%e enbodi nent, n 18 4. I n one enbodi nePE/GB2906/001737
3. In one enbodinent, nis 2. In one enbodinent, nis
1. In one embodinent, nis Q. 10 I n one enbodi nent,
each of the substituents,‘ﬁﬁ“, if present, is
i ndependent |y as .defi ned bel ow under the heaqug_"The
In onpgneodineg i cthe edatipistration s aensinistigtion Reisiravenqus infusion.
unsubstituted. The HDACI: Goup QL The group Q is

For éggﬁlgréﬁ ﬁp&fg préfefred R &itheROME cofbodibrk Yé.&.g Bre-BFmuation) is

addeio 3 SEHaH A RSR P (B M B ARRGH oy ENGE i B ot glucose
bag) janidthe resitingl dopipmsition 4ed., Femuiation)sis used fsg agministration by
intravanBes idfudigl. The term "al kyl ene, " as used herein

pertains to bidentate noieties obtained by renpving
... 25two hydrogen atons, either both fromthe same
infugien’shilfera frem injectigRe infthafihe iR “BYusiol dgserinesdhg PassMson
introdiction of @ Gulsstaratel(ea. ealfilig DA, bieotrolgtepelar) dntba vein or tissues by
gravi%gnnés’llf&@e C\:%‘é‘b?é Eﬂégt%ﬂfs “iﬁ%%@&i“ d%&é}més andadyd lrir‘ilﬂﬁﬂction of a

hav] n rom &m car bon atons_ (unless .
subsinRe frifp 8yeliE dispressyy adifarR! IEPSpR Ia tipEETYE I3 Yringe.
linear or branched) or alicyclic (i.e., cyclic but

AdmnRirafsrObRt b€ difedd iHéhd @JsB) caliikesushefantermlteHBE®.g., in divided

dose gf Bhimg ik, T aieh il Bb ColRRer Eap AL MRAag o
detergnipipg ¢ha mest effestive weabmand dennoe £ adwinistRaoy are welbiown to
those aif SkilNin #icDam and Wilbvdry dith ¢ise particutartpmuuniatichausedfmatiadpy, the

vy ; _ " .
L M MO g ol
Single:s muliinte agminiiatingg PayPararmed oyt Wikthe soBs fevelastppttem being
seledistby thelteating ahybiciam, clinicap, dreveldringhiain.i c (i.e., |inear

or branched) or alicyclic (i.e., cyclic but not

romgtic). In one enbodinent, QL is independently

Imiéﬁﬁggralkylene or C27al kenyl ene, and is unsubstituted

or. substituted. 40l n one enbodinment, Ql is
in orie RN sG&peéaisp;nyxl a@i’rﬁagﬁ nfaddall & prigkriabmanminthli ssrodent
(e.g.,ueprglﬂgéérgﬁu&ﬂ QferSY ,té Hégg ; u'riné'?e.'. é?ﬂ(ﬁﬁ%}, a lagomorph

e I t, I'S" | ndepende t VS a%r I ene”’or -
(e9.® _a% |tk EAYNG ffe9-» érd?g?ég'm‘?s(ﬁﬁsﬁv‘%ﬂ% &quige? ¥%€b§tﬂ°(§ﬁ)é?ﬂrc‘“e
(e.9.| anpighevieei{edi, mestteepRbovisei(ade perodd.a pymae, Fialidy{eenea monkey
or ap}, dhorfidyK By fatosRE babsomNanBSd [ ¢!t §8HNAl chimpanzee,

substituted.” 5l.n one enbodi t l,, 1S Ji.ndependent I
oraniag, ool or 8 ALt JB ARG B ament the SUniBHIR B LT - o
livingdruraar §rdudingeaitiving: human &bésd irdiing hugian; ahild, and a living human
aduiti ndependent |y C2_3al kyl ene or C2. 3al kenyl ene, and is

unsubstituted or substituted. In one enbodi nent, 01

i s independently Cal kyl ene or C2al kenyl ene, and is
Compengnds\hstituted or substituted. In one enbodi ment, QL

Is independently C1..7al kyl ene, and i s unsubstituted
e DA e ETURIEE R Tt e
CTOIHEYTPRREY I n one enbodi nent, QL is independently

et(a) 8&DACiasalefined hiereini@edbst i t ut ed or substituted.

(1§(b}' P?(@aﬁna@adiémxbwn@ﬂaddaiohaﬂﬁ@@a@ﬂm Ibyt Cuted. |
ra LUN . or supsti tuted. n
one en%gggﬁgﬂﬁﬁ'ﬂ?ﬁW§%%ﬁg§%%ﬁg@ﬁgly C2_4al kyl ene, and

is unsubstituted or substituted. In one enbodi nent,
In on@knitdinnete penideryciodesdan3al kyl ene, and is
In ongrémgﬁﬁéﬂfg@gis%rg' phstituted. ' In one enbodi nent, al
I's i n [ )

epen tly al kyl ene, and is unsubstituted or
substituted. 20In one enbodinment, QL is independently
aliphatic. In one enbodinent, QL is independently
linear. In one enbodinment, QL is independently
branched. In one enbodinent, QL is independently
unsubsti t ut ed.
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25 Al plausible conmbinations of the enbodi nents
descri bed above are explicitly disclosed herein, as
WO 2066/2845h conbi nati on was individually and expCIsGRI096/001737

recited. In one enbodi ment, QL is independently:
a coval ent bond, - : )2 I -(CF12) a-,
30- (CHO4- CH:CH- CH: - CH2 CH=CHCH2 -

CH2CH2CH= I n one enbodi rrent Ql
In one.e@bpﬁmwér{abnﬂwgelwam@ova| ent bond - CH2-, - CH2CH2-,
In one @mbotlinEditH-(b) isreycodexdriiand amgiriine. QL i s | ndependent ly: a

In one% ﬁgﬁgnttm)y‘ cyclman@ eg@h‘fﬁg'l‘- 35l n one

pendeint|y: a coval ent bond. In
In 9“96’ \%@l(h}s targ:@mel % ‘BeRGent | y: - cH2CH2- or

In onee@t&cdimant I(h} isroyclodeddn, rmgmme@d rseglyaénsendent | y:
-. The HDAG : Group J 40 The group J is

qfﬂwd AR S R

"reverse sul fonam de"). In one enbodinent, J is
In oneleﬁtlﬁﬁﬁm&iﬁ rthé pharbizee)ifedNBdinpdsifomrfudhel Mp‘neaam'ml ef' dore other

e

06_20het eroaryl, 06 _20carboaryl-Cl. . 7al kyI or
The HEBCPOhet er oaryl - C1. 7al kyl , and is unsubst ituted or
substituted. 15 In one enbodinent, RN is

[ nde endent | Ocarboar
The prsgesC PO Orp Yo EHER Slpres b HRAG) whjch is 2
carbangigigsidicontpenind campReing aisulionaside linksgeo Examples of such HDACis
are shsﬁu.a*&cgfdnw Wh VHiKiHg et &l., 2008 Aftearational YPCTY patpnt publicitien
nuMbe the or each C6_20heteroaryl group is a
heteroaryl group. 25 In one enbodi nent, the or

each C6.20carboaryl group is a Cécarboaryl group. In
In one enbodimzd) the HDAGI e a carbaaihadd c@bpetrer aanprisingrasyfonsmide

llnkagél a@%eﬁll?é‘cl RRakHs o E\P U302, published infer@RRn&NIPeHh Faftnt
| 3. Vﬁﬁ?@ﬁéﬂ% group i's a C340heterocyclyl
app'caé'f’&?ﬂ b?f) odi ment, the C3_20heterocyclyl
group is a C6. 7heterocyc|y1 group.

in one embodiment, the HDAC! is selected from compounds of the following formula:

O
. 1 2 I
A Q J Q CHﬁHOH

wherein:
A is independently:

Ce.zocarboaryl, or

Cs.zgheteroaryl,

and is unsubstituted or substituted,
Q' is independently:

a covalent bond,

Ciralkylene,

C.ralkenylene, or

and is unsubstituted or substituted;
J is independently:

-NRM-8(=0),-, or

-5(=0),-NR"-;
RY is independently:

-H,

Cp,rﬂ]k}fl,
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In one enbodi nent, the or each Cs: Tal kyl group is a
Cl_4al kyl group. In one enbodi nent, the or each

WO Bie/170asckyl group is a C _sal kyl group. |n orCT/GB2006/001737
enbodi nent, the or each Cl4al kyl group is a Cl. 2al kyl
group. 35 In one enbodi nent, the or each al kyl group
i s independently aliphatic:1®n one enbodi ment, the or
each al kyl group is independently linear. In one
entbodiNei@iecyCivhe or each al kyl group i s independently
br @hgivarboarf}0 2006/ 120456PCT/ GB2006/ 001737 - 17 - In
ongs e , RN is independently unsubstituted.

%5 rﬁ% éR{)Fﬁé co i nati ons of the enbodi ments

de&ﬂ‘?oﬁg@ eMexplicitly 5disclosed herein, as
i f (Eadietamarbli-@-aﬁlhyh was individually and explicitly
re@nﬁ@undlﬁsﬁ%ﬂﬁdmggﬁﬁﬁ% RN is independently: -H

[ﬁd 'H%ng‘%b is unsubstituted or substituted,
i, odi mant RN i s i ndependently: -H or

unsishesarhoandenecisal kyl . In one enbodiment, RN is
| nd}gg@mmrwﬁhe H or unsubstituted saturated Onal kyl .

s i ndependently: -H or
unsﬁﬁ% |tuméd a%ur@tggallphatlc Cl..4alkyl. 15 In
on&%ﬁ'&@ﬁﬂ?%‘ﬁf‘e Gaplkgenddependent I y: -H, -Me, -Et,

- N pocarbdearyleneBD, all@Bylene, Bu, or -tBu. |In one

en‘@%d Hggg,l& !8%,103 ém‘g,ﬁ;péﬂg;dent ly: -H -Me, or -Et In
: ary | %Inl ndependent ly: -Hor -Me. 20The
HD

Gup @ is independently:
C6 C&%bﬂ@tﬁaﬁyhbﬁemﬁlﬂemhet eroaryl ene,

25@3}@@@9{!&3\@&3&2&%@& ﬁék?/l ene,
ene,
e 0226'5\ Eér@j)e%@-?’

kenyl ene,
Cs Caomlky! %‘?%Qv vF@H@a@Eﬂ?%k@W Féfe,

c1 CZadalkylémGs.metéEhawl@mCyl»Mne
30@%7@( !Sﬁé’- "
czPaﬁé eé'.‘?rgfﬁe eé?fﬂ@'iyi%'\ﬁ('y E?{éhe

Ci CradlkyjenenCo. ﬁ@rm@aleba&zyakawlme?al kyl enel
C. 1:,1 7@%@0&0%m@@ggm@9@nglqal kyl ene, 35

al kyl ene,
aﬂé&p n%nr@ Z%F%%\i@%g?? %I?&ﬁkﬁ%ﬂ aI kyl ene,
Cl Craalksnyisne-Ces QPWW@FIE@E}E@% kenyl ene,
Clandk&misabﬁﬁﬁédb@hm@tmaﬂ yl ene- C2. . 7al kenyl ene,

and?g@ﬂ?g{éﬁ%&éh B&ce Q {és?g@gégcks Fg?][e- C%@{%ﬁf%‘tﬂe@? %heﬂ{ ically
prot oLy ‘5&“@? tereet substi t ut ed.

In one embodiment, the HDACi is also an HDAC inhibitor.

One of ordinary skill in the art is readily able to determine whether or not a candidate
HDACI is an HDAC inhibitor. For example, assays which may conveniently be used to
assess HDAC inhibition are described in Watkins et al., 2002, international (PCT) patent
publication number WO 02/30879. '

In a preferred embodiment, the carbamic acid group, -C(=O)NHOH, is unmodified (e.g., is
not an ester).

It is not intended that Q' and Q? are directly linked to one another.
It is not intended that Q" and R are directly finked to one another.



- 18 - In one enbodinent, @ is independently:
C610car boaryl ene, C5. 10het er oaryl ene,
WO BDeeg120@war boar yl ene- Cl4al kyl ene, PCT/GB2006/001737
C6AOhet er oaryl ene- Cl. gal kyl ene,
Ce_| ocar boar yl ene- Cral kenyl ene,
CG 10het eroaryl ene- C2. 7al kgﬁyl ene,
| Kyl ene- gBlOc rboaryl ene,
Itis “968‘?“‘7‘%4’ it Ene @ﬁ POP ety ipkaddone another,
it is nGntbatited that Areed C8'1:8re alirbctiyrlinkedio, one another.

itis n@’ﬁi%hlﬂ@@Ha?ﬂ%n%%@ﬁ%&ﬂrrh}’lk@d‘% one another.
kyl ene- C6. 10car boar yl ene- Cl7al kyl ene,

ak?alkylene C6. 10het er oar yl ene- Cl4al kyl ene,
The HOKEOI: Grouoehy| ene- C6_10car boar yl ene- Cl. . 7al kyl ene,
C2. . 7al Kenyl ene- Cs10het er oar yl ene- Cl7a| kyl ene,

The gﬁug;iz% Fxﬁ%ﬁéﬁ%&ﬁ@o% %{rgaﬁg}ﬁén %%4?%( A ng [}SSUbstztuted or

substifted kenyl ene- C6. 10car boar yl ene- C2_7all kenyl ene or
20C24al kenyl ene- 0510het er oar yl ene- C7al kenyl ene, and

in oné émwa.m%i 'A reua gﬁdé@%&wtﬁg [bf‘cmﬁetém%ﬂﬁ'ﬂﬁﬂé

|s | carb oary
U"&’ Iene CBcarboarerne Cl4al kyl ene,
C6 6heteroary|ene Cl4al kyl ene,

In on@ﬁnﬁb&ﬁﬂinﬂﬁ@i@@m@%eﬁdﬂﬂﬂ? \ESBS8aryl or Cssheteroaryl, and is
unsub%@%agtrer aﬁté{ %ge C24al kenyl ene,
k?H & car boaryl ene,
Cl7al kyl ene- C6. 6het er oaryl ene,
In oné@mbedik=ny |ﬁe“§mc@6§ﬂddmw:l¢h\m&iefrom benzene, naphthalene, carbazole,

pyndngﬁ}w%@“ Ydrﬁr'? F{h%%l\élc%fkgrs unsubstttut%% or substituted.

I ene-’ car ene- kyl'ene
ClL. 7a| kyl ene- C6 6het er oar yl ene- Clgal kyl ene,
The pﬁ&se'fdiaﬂn@ld)ﬂceméa{mmhbdas pomted; Birtaihipl congpounds which have the

same@iﬁ Hdrkemddan ﬂTe%n@&fe?ﬁél@hlbbﬁ Stlon, 48 HEPRBK cyclic group,

o o5h, g s mechine SRR A o s,
carbony} Py 'tk@ﬁyﬂ@h%th%&sﬁf@@dﬁe@ﬁéﬂ\@ﬁq Fokexamriae pyelidone” and

“N-meiRd piykroley b isotiClerveldion targletne- C2. 1al kenyl ene,
- 19 - and is unsubstituted or substituted. In one

e di.nent, R js independe | en
In onE GBI MERb AGRAIE PRI EYh BIREL) SRR} PRy, pyrrob
furanybthiekyll entbisghiyh phe isansCstilited oy bebatitubdteny | ene,

Cl. . 7al kyl ene- phenyl ene- C 4al kyI ene,

In onecg%%cﬂl KNy ﬁ!elg ﬂ'}quﬁhecg%g %E?rgﬁjr l?éﬁﬁ éﬂ%ﬂ)sgtluted or substituted 7

(e.g., withd) R y‘l @h@spbﬁiiﬁﬁnéﬂ)e C2. 7al kenyl ene, and is

unsubstituted or substituted. 15In one enbodi nent, @
d Sl I ene, phenyl ene- Cwal kyl ene, or
In onépﬁg%&ﬁrgﬁgf‘%gggflcﬁ\ége% e and i s unsubstituted or

substituted: 20 /@_
RA

n

In one embodiment, nis 0, 1, 2, 3, 4, or 5.
in one embodiment, nis 0, 1, 2, 3, or 4.
In one embodiment, nis 0, 1, 2, or 3.

In one embodiment, nis 0, 1, or 2.

In one embodiment, nisOor 1.

In one embodiment, nis 1, 2, 3, 4, or 5.
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In one enbodi nent, the or each Owal kyl ene group is a
Cmal kyl ene group. In one enbodi nent, the or each

WO 200l 2kgdeene group is a C _sal kyl ene group. | P@HeEB2006/001737
enbodi nent, the or each Cwal kyl ene group is a
Cl. 2al kyl ene group. In one enbodi ment, the or each
Owal kyl ene group is a Cal-Kil-ene group. 25 In one
enbodi ment, the or each Cwal kenyl ene group is a

In on€2nakiiceent) eisel, g, Gupr4.1 n one enbodi ment, the or each

In on@%d&%ﬂ%{érﬁnﬁwﬁﬂ olRy s a C24al kenyl ene group. In one
| rent f or, each Cwal kenyl ene group is a
g

in O“éfm%?éim?"&n% 30l n one enbodi nent, the
in onglesrhpidisnent] i if&ge is meta or para. In one enbodi ment,
monb@nmﬁﬁwteﬂ%&_i nkage is neta. In one enbodi nent, the

ge i s para. I n one enbodi nent,
in on%%%%dl n%eben ently ortho-, neta-, or

In onggmbagifeenti RifeZ-et hyl ene, and 35is unsubstituted or
In oneuwhsdddirnérddn id h one enbodi nent, Q is independently

in on@ dimeRt &is 0.0F par a- phenyl ene- et henyl ene, and is
° unsu stn|1t ut eds or substituted. 40l n one enbodi nent,

the ethenylene is cis- or trans-ethenylene. In on
In oneremaeticireent, eadheofdha swatibients, R"1if piesentt g é?ﬁﬂpén@e"ﬂvmdefned

belov? 0@R8értRE habdihd /-Hd RDAGH EUbéfkdents20 - I n one

enbodi nent , i s independently

net a- phenyl ene- et hen%/I ene, and i s unsubstituted or
in onggmhadinetdA ispRsWsiUathodi nent Q@ is unsubsi t ut ed.

Al l plausible conbinati ons of the enbodi nents

The gﬁﬁgﬁ.i’éﬁg%gove are explicitly disclosed herein, as
1 i nation was individually and explicitly
-recited. 10l n one enbodinent, @ is independently: In
The gnoep €Xtio didependently a ovaladidmaddEntaliyyiene g Ghvelkemygne, and is

unsubBsfsiedtdrenbstititegone enbodi ment, each of the
substituents (e.g., on A Q1, RN @) (e.g., -k, if

present, is independent|y selected from

In ongarahadimert, B¢ |i9dmdemnde§fdm covaignt Baid e %r?af'wlegsn?f&b's
unsubditueae\dr subsijuted| o; (6) cyano; (7) nitro; (8)
hydroxy; (9) ether; (10) thiol; (11) thioether; (12)

The %?rwt"%%;ge g%.lu%%é ?}% %ﬁﬁéi%&@a‘%{ﬂ?ﬁ%& i}esa&)%igetﬁ 83? rermoving
two rwmqwmratqrasydutm hoth fiant hesaaineotasibematorny met)nesmm @agip of two

differehPlarber bR, of aaltated hjidroadroalo compuht) (a@empo(R® tonsisting of
carb rg'gg n&é%@y %‘;jé o%é%%&mﬁﬁ r1£ 28%%( l d ﬂHﬁéQs’otherwase
spe edh whjgh mep 8% qyph@;@r(t & insgr %ertmgfqg% Bgah icfj@.» cyclic but not

aromtigodi ment, each of the substituents (e.g., on A RN,
@) (e.9., RA, if present S independently sel ect ed

from 0]
The {eqfde B'eﬁ@é%’t‘%) ag 45ef ?rﬁgwg?#*?sg%b‘ai@? m%%@;‘-‘ °&Fa"a
remdviy two(hydjddepRaoms, eitberB)iNRRRBtheshmeasiarbonzaibmodr R gz from each
of tw@ e'@nt'zc%rﬁdﬁjﬁﬁ 7d8m hytroddrbéH ccﬁﬁpcﬂﬁﬁ' é‘@&nbﬂur(c?é:)nsntstmg of
cund s oot e A A 21 il
specifiedipandbavieg #t leasionesarbareagben bl sy be
ahphﬁﬁ@g‘ 1@, NinBdr drShraRERig BOSIRYENC (.4, cy?ﬂlc B&t n‘iﬂfardmaticb n

(24), (25), (26) or (27);
In one embodiment, Q' is independently C1.-,valky'iene or Cyyalkenylene, and is
unsubstituted of substituted.
in one émbodiment, Q' is independently C..4alkylene or Cysalkenylene, and is
unsubstituted or substituted.
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‘In one eppbog;megg (a‘

WD 2006/ 120456PCT/ GB2006/ 001737 -21 7 (5) -F, -d,
-Br, -1; (6) -CN, (7) -NX2; (8) -OH, 5(9) -ORs,
WO 20sa2ed5a RS i s independently as defined in (2P4)/GR2B/Q01737
(26) or (27); (10) -SH, (11) -SR8, wherein R8 is
i ndependently as defined in (24), (25), (26) or (27),;
(12) OC( O) R7, wherein RAS-s |ndependently as
defi ned 24), (25), (26) or (27); (13
in one_egretyosiyn is 1mﬁqe@pﬁnty&1halgylep@ o Fesatitenylene, and is
unsubsﬁideﬂendehsﬂhtmedH or as defined in (24), 10(25), (26)

In one‘Hmlfo%ﬁr}nentO@ ﬁ%n@éﬂén@gnﬁyfﬂﬁz ﬁ!k&l@ﬁ@%h% 7 etnli} hBCand is

o whi ch re atta orma ring
U"SUbﬁtﬁR?P fPP'?ﬁ%‘? 0 7 ring atons; (14) 7NR191311
In oneenerogimend a@hisandapEadently Glalkylene adEpealitkanieng, and isor
unsub@tﬁutéafokaﬁ&nmeé24) (25), (26) or (27); or R19 and

mone S S, MRt LA P SRS, ST,

unsubsgliteid or selpstibited. NR12C(=0) R13 or - NF12C(=S) R18, wherein
in one%hﬂaddﬁmbrﬁpk&b%ﬁﬁtﬁﬁdnyjenﬂyl CAalkylene de Challshyane( 8dd is (25),

d R13 d dent | H,
unsub%tﬁ@eﬁéﬁés&lgsq (?n (25). '?2'6;1 gfe?z%n )(/16) or as

7NR14C(=0) NRI 5R18 or - NR14C(=S)NR15R16, wherein Rl14
In oneiesntioditegrén@bistingepergently Gigaliigienecahd in unam)sptu@ezﬁc)r substituted.

in onelefodMhert2@) is lﬁdgbeﬁaéﬁlggg kAl hridli§ uhsSubstituted or substituted.

i ndepend | efined.in
i one/GBSRERSHEIL) & ingbneRbenty i B 6 b g supatnes
in one'entjodinagdnQ alsarnden@ndﬁnﬂymmn&ylea@,eam&ls gosistigadersubstituted.
In oneldnit@dimetit) n@‘ a‘sr;ﬁuﬁp%nti@ntw cczgamylah@rmd is (AsbstilNRIV &QRbstituted.

In one o‘ﬁi 3 ?2;[%?18 L\M%re% 8é?fd léﬁn%.ﬁ;s'npugéﬁ érnsubstltuted.
'g enent zf%aa!kwss? and;ig finghibst g%ﬁ@yted
-802R19, wherein R19 is independently as defl ned in
In one(e?t@odee?lﬁ)Q’ igzmeﬁéhdélﬁ@ahpﬁétﬁ:) -0S02R29 and wherein

dep nt eflned in (24), (25), (26)
In oneg;n%(og enr%(g m‘%@?ﬁéﬁrﬁ’é T wherein each of R21 and
In oneﬁmov:ignmﬁdé @N@flﬁﬁﬁh;‘eﬂtlﬁ bf@}‘lichéé defined in (24),
(25), (26) or (27); or R21 and R22 taken toget her

in one Wribdaintht %{,E it {j ,@swﬁg@h o4hey are attached

orm'a ri’ng ring atoms; 30(21) =0;
(22) =NR23, wher e| n R23 i s independently -H, or as
All plaghitile nenibinati¢riof, th¢ 2bibodii2ajs desc(iBdg abdva3re ehiRRY,

d:sc{os\éa%?éuﬁ‘ dZfedch dIMSRARAS lbfdfmﬁ'ual@'rarﬁse){ﬂﬁ'&ﬂ Fe‘éstéd"
24), (25), (26) or (27); (24 20aryl - Clgal k
for exarrple wherei n C5. 20ary| is as defined in (25)
in one gmbgtinant, @ B instependetlyt acevlent bgnd, AiHh -Eit) - Gitde,

«(CH) I -OHTHS- c%gi%agewbmia;tl)wmamc%) wz%rﬁ@iﬁém @Hl vgryl

_ ng carboaryl an et eroary

CHQCH@{IJ@EII tuted or substituted, e.g., with one or nore
groups as defined in (1) to (28); (26)

in one EBWOtItent, 0B Yis lindspendentlysa cowdlad bond, sTbbt, |~cnu;;@|da-, &.-GH=CH-.

; .
In onegmd@g&tgﬁ Eﬂfo%p%zggrﬂfkéelﬁm%%dt%ﬁﬂ ..%ﬁyzf%h Br (3Rch-.
In one 'ET%%I d nd@?e'?g?/% @% 7cycl oal kynyl ,
Inone emtpnémrmm& usawapenéerﬁlyt 1&&6‘3&%— oreCgi=CHsi t h one or

In one BRbEIHMNU R’ 8 hdépbhadtly! tH,EH,1 0 (26); and

The HDACI: Group J

The group J is independently -NRN-8(=0),- or -S(=0)-NR"-.
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- 22 - (28) -0-R25-0-, wherein R25 is independently
saturated G Al kyl, and is independently

WO 2008808656 i t ut ed or substituted with one or nDPET(EBOG/001737

1, 2, 3, 4) substituents as defined in (5). 5Sone
exanpl es of (27) include the foll ow ng:
haI o Cl 7al kyl ; am no- Cl. 71 I'kYl (e.9-, -(CH2)w am no,

In one e rﬁw{ i§ 6né)qﬁepéérf@nygtq§? %?T %geve s& slilfonamide” ).

In oneamhogmemrmnmappndwlygs(—o)eﬁ@) cawgidgwlfgoamigel)s 1,
2, 3, or 4); 1lOcarboxy-Cl4al kyl (e.g., -(CH2), - COOH,
| N3, or 4); acyl-Cl4al kyl (e. g., -(CH acyl,
The”@v/‘“@a}@”‘ﬁ 3 or 4): hydroxy-Gigalkyl (e g.,wis 1,
2, 3, or 4); Cl.7al koxy-01..7al kyl (e.g.,
Thegre(uﬁlﬁﬁ)y\mﬂbﬁéndéaﬂkyl wis 1, 2, 3, or 4). 15In one
jppodi ment, each of the substituents (e.g., on A QL,
%I %L (e.g., RA), if present, is independently
+@8%¥ed from (1) -C(=0)0H, (2) -C(=0)0Me,
Qzﬁmte@cyclquzom(ipr), -C(=0)0(tBu); -C(=0)0(cPr);

20; A ggmcmm - C(=0) 0CH2CH20Me,
OEt; -C(=0)0Ph, -C(=0)0CH2Ph; (3

@ t% FH(ZCMNNEZ 2(CFO)Ngz,)-(c=0)|\|(i(p).r)2,

(C=0) - nor phol i no, - (C=0) NHPh,

@Qﬁ@t%bwmikyl (4) -C(=0)H, -( 90) Mﬁf
:é@gl’%ﬁm'ﬁ’%‘g% %L%l-‘% Qllm:“-d((:lc_02 BCHei(I §§§O? (F;N; (7)

_NC2; (8) -OH (9) -OMe, -OEt, -0(iPr), -0(tBu),
In one-cbRtindima@EHRDls indPeBdRMy: - OCCH2CF3; - OCH2CH2OH,

- @CH2CH20Me, - OCH2CH20EL ; - OCH2CH2NH2, - OCH2CH2NMe2,

- N(i Pr)2; -OPh-Me, -OPh-OH, -OPh-OWe, -OPh-F,
PR, -0Ph-Br, -OPh-1; (10) -SH 35(11) - SM,

@@bcarbw, or SCH2Ph: ( 12) -0C(=0) Me, -0C(=0)Et,

- OIS, G =0) (t BU) ; c_rgg(weo) (8 3) :0 ) CocH20R:
o%%'f %E%Mﬁ@gﬁm% (13) -0C(=0) NH2,
-0C(=0) NHMe, -0C(=0) NMe2, -0C(=0)NHEt, -0C(=0)NEt 2,

In one4MtGmat NRPlor eaClCCaRrMbbRYhgrogd &) a CNHgarbomWoup
In one'e'NNﬁ'ﬁd( G_émerl‘t!"iﬁb%?bach U%/%ﬂeterdﬁlé ro 'a'?‘fsh steroaryl group.

06/ 1204 / GB2006/ 001 3 23
- -NHPh, - NHCH2Ph pi peri di no, piperazino,
In oneemoNenidhe o1 sach RpyoCbPAR STONPHSGDSEIarbaayiareiyy) npr |

in one-eii{odir@griththe oNB&EH Q) LhiZRRgary) kR (pGs @)Dk heteddpyl Grélptt |
- Nl\/b( C=0) Ph, - NMeC(=0) CH2Ph: (16) - NH( C—O) NH2,

02. NHMWE, - NH{ C=0) NHEt , - NH% 91 {\I
In one embadt nt, the 'Ca.soheterocyclyl group is a eterodyclyl group.

In one embodiment, the Ca.agheterocyclyl group is a Cszheterocycly! group.

In one embodiment, the or each Cy.7alkyl group is a Cy.alkyl group.
in one embodiment, the or each C4.;alkyl group is a Cysalkyl group.
In one embodiment, the or each C,zalkyl group is a Cyalkyl group.

In one embodiment, the or each alkyl group is independently aliphatic.
In one embodiment, the or each alkyl group is independently linear.
In one embodiment, the or each alkyl group is independently branched.

in one embodiment, the or each alkyl group is independently saturated.
In one embodiment, the or each alkyl group is independently partially unsaturated.



10

15

20

25

30

35

40

5- NH( C=0) NHCH2Ph; - NH( C=8) NH2, - NH( C=S) NHWe,
-NH( C=S) NHEt , - NH( C=S) NPh, - NH(C=S) NHCH2Ph; (17)
WO 200dH3@REE, - NHSO2Et, - NHSO2Ph, - NHSO2PhMe,  PCT/GB2006/001737

- NHSQ2CH2Ph; - NMeS02Me, - NI VI eSO02Et, - NMeS02Ph,
- NMeSO02PhMe, - NMeS02CH2Ph; (18) -802Me, - S02CF3,
-802Et, -SCO2Ph, -SO2PhME, 17SOZCI—|2Ph 10(19) -0802Me,
-0S02CF3, -0SO02Et, -0S02Ph, - 0602Phl\/b, - 0302CH2Ph;
(20) -802NH2, - S@NHI\/E,~ - SO2NHEt , - SO2NMe2, - 802NEt 2,

In one erbadimeApRY lid iﬁ@eper@%ﬂj}'mubsﬁﬁﬂil'm Ph; (21) =0; (22)
=NH, =NMe; —NEt 15( 23) NC]—| NC]\/E NCEt =NQ( nPr) ,

-cPr CH2Ph

Al ptaus@quqmlg@t Dﬁ:Pﬂﬁﬁ 9@“1’0‘3‘1 ‘FJH@Fﬁ 12 Wﬁ afe. GXPEB‘}Y Ph,

disclosedPherdin, as PeaBHcomBihaiiivbyas Rbividiially ahexplicitiPhediid.
-Ph-Br, -Ph-1; pyridyl, pyrazinyl, pyrimdinyl,

in one %’rﬁ%c@am QF{“ :spnyﬁg‘@%f’a{?pﬂ |'Q é’ggﬁ ﬁY hyi NS 8p§;|mst;tuted or

substitited.adi azol yl ; 20(26) pyrrolidinyl, imdazolidinyl,
pyrazolldlnyl pi peri di nyl, piperazinyl azepi nyl,

in one %@Bea’tﬁcﬁ:g.l nyﬁ“'ﬁ’%g%ﬁeq@gﬁﬁgf Eﬂ%ﬁj Lﬂg}gsﬂpﬂ%; c g%{,‘&hol | nyI

-sBu, -tBu, -nPe; -cPr, -cHex; CH:CH2 - CH2- CH:CH2;
Inone erﬁ]ﬁﬁjimeﬁii,—lRﬁ is iﬂd‘él%ﬁdenmﬂ or utRiEsfitted-20inated CCRIREHF2,
and - CH2CF3; 25-CH2OH, -CH20Me, - CH20Et, - CH2NH2,

in one e@%@@&%%@%@ sr U@%stltug_c%_ﬁur@%d aliphatic C,alkyl.

- 0- CH2- CH2- 0-, -0-CH2- CH2-CH2-0-, -0-CF2-0-, and
In one erfbddideRRY %mdé}i&]d@ﬁlﬁaﬂ —ﬁ!ETEEtPEIﬁfreI' pe Ohﬁ?(aéml &8u38k 1Bu.
Inone eﬁhﬁoﬁ%%h&shbzsqnﬁgﬁggﬁﬁ)gpl 4 el o“gl‘:el eimbodi ment s

5cl osed herein, as
In one me%@ﬁ%smﬁ Ingeransenths *'ﬁﬁﬂrM?dual ly and explicitly

recited. In one preferred enbodi nent, the
The HDH@‘\%rduﬁffel ected from conpounds of the follow ng

35t ornul a: wherein: A is independently: phenyl,

40and is unsubstituted or substituted; - 24 - QL is
The groun d¥ie independently:

Ceopcarboarylene,

Cs.ocheteroarylene,

Ceaecarboarylene-Cq.zalkylene,
Csacheteroarylene-Cq 7alkylene,
Cs.aocarboarylene-C, yalkenylene,
Csacheteroarylene-Coralkenylene,
Ci.7alkylene-Cg gocarboarylene,
Csralkylene-Cs.pheteroarylene,
Cz.ralkenylene-Cq.zocarboarylene,
Czralkenylene-Cs yhetercarylene,
Csalkylene-Cg yocarboarylene-C, yalkylene,
Cqralkylene-Gs pheteroarylene-Cy.alkylene,
C..ralkenylene-Cg ocarboarylene-Cy.7alkylene,
C,ralkenylene-Cs yoheteroarylene-Cy.7alkylene,
Ci.7alkylene-Cq gpcarboarylene-C, yalkenylene,
Ciralkylene-Cs pheteroarylene-C, salkenylene,
Cz_—,valkenylene—C&ggcarboaryiene-cz_yalkenylene, or
Caralkenylene-Cs soheteroarylene-C,salkenylene,
and is unsubstituted or substituted.



a coval ent bond, -CH2CH2-, 5-CH=CH; J is
i ndependently: or RN is independently: 10-H, or
WO Deel30y36, and is unsubstituted; Q@ is i ndepentfSkiGBR06/001737
phenyl ene- Cl4al kyl ene, 15phenyl ene- C24al kenyl ene, and
IS unsubstituted; and phar ngceuti cally acceptabl e
salts, solvates, am des, ers, ethers, chemcally
protected forns, and prodrugs t hereof. 20In one
enbodi nent, the HDAG is selected from conpounds of
In onsehmbbdlrrlemm(l*?gsimnahmnyand substi tuted anal ogs
tI@g;r defyléhe, Where the termnal phenyl group is

3%; Ie% tedl where the sul fonanide nitrogen is
heteip@iylengt c. " e g.. with one or nore

s&bswqammlgn%@w%fwem@d above under the heading "The
H@gqhetéumtdnémr}gmy[)me and pharmaceutically

b O S e
lepe-Gipalomiiens. 1 o 2. ,p 05, HII O

01,7alky!ene~05_1Qcarb.oarylene,
Cizalkylene-Cs.qgheteroarylene,
C..ralkenylene-Cg.1ocarboarylene,
C..ralkenylene-Cs.igheteroarylene,
Cizalkylene-Cyqocarboarylene-Cqzalkylene,
Ciyalkylene-Cs.qoheteroarylene-Cyyalkylene,
C.ralkenylene-Cg.qpcarboarylene-Cqralkylene,
C..ralkenylene-Cs.qoheteroarylene-Ci.yalkylene,
Cizalkylene-Cq qpcarboarylene-C, 7alkenylene,
Ciyalkylene-Cy.qoheteroarylene-C, yalkenylene,
Coralkenylene-Cq.qocarboarylene-C,yalkenylene, or
C. ralkenylene-Cs soheteroarylene-C, 7alkenylene,
and is uhsubstituted or substituted.

In one embodiment, Q? is independently:
Cescarboaryiene,
Csgheteroarylene,
Cecarboarylene-C,_zalkylene,
Cssheteroarylene-C . yalkylene,
Cscarboarylene-C, 7alkenyleneg,
Cssheteroarylene-C, yalkenylene,
Ci.yakylene-Cgcarboarylene,
C..zalkylene-Cs sheteroarylene,
C, ralkenylene-Cgscarboarylene,
C..ralkenylene-Cg gheteroarylene,
Ci.yalkylene-Cgcarboarylene-Csalkylene,
Ciralkylene-Cs.sheteroarylene-Cy.,alkylene,
Ca.ralkenylene-Cgcarboarylene-Ci.zalkylene,
C..7alkenylene-Cs gheteroarylene-C,.zalkylene,
C1.7alkylene—Cacarboary!ene—Gz_yalkenylené,
Ciralkylene-Cs gheteroarylene-Cs. 7alkenylene,
C..7alkenylene-Cgcarboarylene-C,.7alkenylene, or
C..zalkenylene-Cs gheteroarylene-C, zalkenylene,
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H 3. O\N..-SNO\\ Hc HOHN OH W
2006/ 120456PCT/ GB2006/ 001737 - 25 - 4. 1110 0 /Pl si
WO I006/1D8F67LOH 11 O 5. ... .. SHO HI | 0 6.PO/GBRIGNIT3T

-19-

and is unsubstituted or substifuted.

in one embodiment, G2 is independently:
phenylene,
phenylene-C.zalkylene,
phenylene-C; 7alkenyiene,
Cralkylene-phenylene,
Cz.ralkenylene-phenylene,
Ci.salkylene-phenylene-C,7alkylene,
C..ralkenylene-phenylene-Cyzalkylene,
C,alkylene-phenylene-C,zalkenylene, or
C..ralkenylene-phenylene-Cozalkenylene,
and is unsubstituted or substituted.

In one embodiment, Q7 is independently:
phenylene,
phenylene-C; zalkylene, or
phenyiene-C, 7alkenylene,
and is unsubstituted or substituted.

In erie embodiment, the or each C,yalkylene group is a Cy4alkylene group.
In one embodiment, the or each Cy.zalkylene group is a Cy.salkylene group.
In one embodiment, the or each Cy;alkylene group is a Cy.zalkylene group.
In one embodiment, the or each C,.ralkylene group is a Calkylene group.

In one embodiment, the or each C,.salkenylene group is a C,4alkenylene group.
In one embodiment, the or each Cyzalkenylene group is a Csaalkenylene group.
In one embodiment, the or each C,.yalkenylene group is a Csalkenylene group.

In one embodiment, the phenylene linkage is meta or para.
In one embodiment, the phenylene linkage is meta.
In one embodiment, the phenylene linkage is para.

In one embodiment, Q* is independently ortho-, meta-, or para-phénylene—emylene, and
is unsubstituted or substituted.

In one embodiment, Q? is independently ortho-, meta-, or para-phenylene-ethenylene,
and is unsubstituted or substituted.

In one embodiment, the ethenylene is cis- or trans-ethenylene.
In one embodiment, the ethenylene is trans-ethenylene.
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,..N, CIl OOHS8 0// SoOHOH,N Il 0O In one
WO 26d0436ent , the HDAC is sel ected from conpoiseBz0G6/001737

the follow ng fornula, and substituted anal ogs

t hereof (e.g., where the termnal phenyl group is

substituted, where -20-

7.S(\' ,,S----N\". HO H
/
i

in one embodiment, Q? is independently meta-phenylene-ethenylene, and is
unsubstituted or substituied.

In one embodiment, Q? is unsubsituted.

All plausible combinations of the embodiments described above are expilicitly
disclosed herein, as if each combination was individually and explicitly recited.

In one embodiment, Q% is independently:
In one embodiment, Q? is independently:

KA

The HDACI: Substiluents

{n one embodiment, each of the substituents (e.g., on A, Q' RN, Q3 (eg., RY, if present,
is independently selected from:

(1) carboxylic acid; (2) ester; (3) amido or thioamido; (4) acyl; (6) halo; (6) cyano;

(7) nitro; {8} hydroxy; (9) ether; (10) thiol; (11) thioether; (12) acyloxy; (13) carbamate;
(14) amino; (15) acylamino or thioacylamino; (16) aminoacylamino or
aminothicacylamino; (17) sulfohaming; (18) sulfonyl, (19} sulfonate; (20} sulfonamido;
(21) oxo; (22) imino; (23) hydroxyimino; (24) Csaearyl-Ciralkyl; (25) Csacaryl;

(26) Caxoheterocyclyl; (27) Crralkyl; (28) bi-dentate di-oxy groups.

in one embodiment, each of the substituents (e.g., on A, @', RY, Q% (e.g., RY), if present,
is independently selected from:

(1) -C(=0)OH;

(2) -C(=0)OR', wherein R'is independently as defined in (24), (25), (26) or (27);

(3) -C(=0)NRR? or -C(=S)NR’R®, wherein each of R? and R® is independently -H; or as
defined in (24), (25), (26) or (27); or R? and R® taken together with the nitrogen
atom to which they are attached form a ring having from 3 to 7 ring atoms;

(4) -C(=0)R*, wherein R* is independently -H, or as defined in (24), (25), (26) or (27);
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t he sul fonam de nitrogen is substituted, etc., e.g.,
Wi th one or nore substituents as 5 defined above

woO 2006tiendssshe headi ng " The HDAG : Substituent s" )PCTa6BR2006/001737
pharmaceutically acceptable salts, solvates, am des,
esters, ethers, chemcally protected forns, and
prodrugs thereof: O01H\\-21-N.." SC OHV \NO H 00
10l n one enbodi ment, the HDAC is selected fromthe

(%) -Ff-ai,-Bri-ng conmpound, and pharnaceutical |y acceptable

©) Cﬁal ts, solvates, am des, esters, ethers, chemcally

Yotected fornms, and prodrugs thereof: 0 ,SC OHNH

(7)-N@g PxD-101 WD 2006/ 120456PCT/ GB2006/ 001737 - 26 -

(8)-Oflhe HDAG : OQther Forns Certain conpounds may exist in

(9) -ORP SwireiT°Gs PREDESIENEY a8 BB inq24)0 (B5),0@b) or (27);
@tqantl omeric, diasterioneric, epineric, atrop| c,

(10) ereoi soneric, tautoneric, conf or mat i o

(11) -9 wiherein B sy indepandeniivandefised 1h &4)1 @Rl %@¢357>c.s-

(12) -GOEOYRENShdreinR, is Idepandehtly asniefined in (24), (20 0(26) or (27);

(13) (f[)} J@’NFﬁﬁd the?é‘fﬂ 5%9 of R H"??d RRis m?épenae\%m Or bouBRed in (24),

@5, CoRn, i aBiay davermippaper n Penitpcem o B yich they
s yrechttathikd farmoa 6ng ha\kmmﬁbnﬁibmnngaafomd B-forns;

(14) I@K‘“’iﬂ“ mr&qk@&%ﬂ i@*’ aﬁ@ 'F'\“Bss ubdb’ﬁendeﬁtl?aHF or ad Wefbled in (24),

Y Me&%? 041@?2 O Eﬁ tf\léeg{ trc.r)g% h%P\q"t er i é@@ﬁle%ﬁoﬁém to which

" thiyrage stttaghed foire arf@guf@vmrfw $. © TNBE &t | except
(15) -RR'H(SOW'S g -NFEPO swa WadieTRFiis lrﬁepmenﬂpéd“l driasalefiyed in

e o m [ 1
SR 5 é@o shE R i IR erity 3R, YSRbdREANT(247(55),
V\A(#Q)Iﬁ)r(ﬂ??)fer in the connections between atorrs r at her

(18) -NR&m(ﬁeym'ﬁRﬁwma”wssmmm‘sfwmrewﬁ‘ifa indegendently b er as
€% @ cF (%}rg I ©8F & @9); %nH%faBIQEVRQVéPMﬂ?G rm&enldéntliy H; or

S en |

T i
 eftengenaton & whic mr@ Mﬂonpé\ rigthaviagteom 316 7 ing
capashg;ued as a reference to its structural isoner,

a7 -JRSd, phoyaphGN R s ﬁﬁ‘@@%ﬁ%@ -Fle&eé e& th (éz%'(?@)s () or

Ay es nay wel uct u é

f 62 hsanrd Ry |‘ﬁ§‘d®P9’Pﬁeﬁ‘ﬂY Hd¢ o' '”FQ‘ ((:? ) f &
(18) -506R Uwhering 6 iy ind@@enuignthys es defined in ()1 (25),i(P6) tud%'é)
(19) ~6so R30snd wikdrein O th@&denBehit) as a8tnaedmy ruzb) (26) or (27);

mm%@w@m%%%w Bk el o0
f §25)e 6o 7)kautRs? and RS takemfrgethes with dhe @frﬁgen aigry ig which

f @heyexraBdathed ﬁﬁnfaqidngm@ fr @ BAOFIng Htamss:
2) % to/enol (illustrated 25bel ow), im ne/ enam ne,

e/ i mno al cohol, am di ne/ am di ne tr ! Qxi
(22) %NR gmh@ﬁ@/%zg@t’ﬁﬁ%‘rendﬁpw +: 5% 87 Hefinsd ) g%sw‘*g’ (%3 or (27);

(23) SNORY/ ahérem RY ¢s indePer@dntly -H; or as def ned in (24) (25), (26) or (27);
(24) Cs.pearyl-Cqzalkyl, for example, wherein Csxoaryl is as defined in (25); unsubstituted
or substituted, e.g., with one or more groups as defined in (1) to (28);

(25) Cs.paryl, including Ce 2ocarboaryt and Csacheteroaryl; unsubstituted or substituted,

e.g., with one or more groups as defined in (1) to (28),

(28) Csapheterocyclyl; unsubstituted or substituted, e.g., with one or more groups as
defined in (1) to (28);

(27) C.ralkyl, Coralkenyl, C,ralkynyl, Csscycloalkyl, Cazcycloalkenyl, Cazcycloalkynyl,
unsubstituted or substituted, e.g., with one or more groups as defined in (1) to
(26); and
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/...\C=C H+ ketoendenol ate Note that specifically
included in the term"isoner" are conpounds with one

WO H06/id9ds6 30 | sot opi ¢ substitutions. For exanpP@l/GH24papo1737
be in any isotopic form including 1H 2H (D), and 3H
(T); Cmay be in any isotopic form including 12C,
13C, and 14C, 0 may be in-&Ry i sotopic form
i ncl.uding 160 and 18; and the |ike. Unless otherw se

(28) $pBE+®+, wiperadn Retie nmend@ﬂnsg@r&ttett Gh-aallo amg daiindependently
| nﬁisuﬁlitﬁutédi lor SuSEBtuRSd WRITBAE 6r Merd®.g.| 1)@, BAhnabEets ¥s

eﬁﬁéda [n?(lok racem ¢ and other m xtures t her eof .

the preparation (e.g., asynmetric
synt hesis) and separation (e.g., fract| onal

Some:emmwoo’s(at?) ooludathecloiawing:ogr aphi ¢ means) of such
yprme are either known in the art or are

readl | i.ned net hods, in a
ﬁﬁ%@ &b&?’ﬁ%n‘géﬁa@% ésﬁ%%s/ 001737 - 27 -

Urﬁr@é@-%wleyh@ ge -Eirbbir-dmidd, wis t.ed. Srende to a

padcwaﬁiﬂcﬁ& sepalgd-eHsR-dopehitte v isancs, cval:t

P ed f., odrugs
;B DR HEIRORIE Rl ao ol Vs
c AWt @Y Gr9- S Heaird, Wd)s bregaPed) purify, and/ or
h&ydteecy@,sa!kyie{emnwmhg.,-@al wiefi, 2,18 oag};i ve conpound,
f r ut I t-ahl alt.
e PR R Tore. ‘?F’;‘a‘;%%é’%%a AL
di scussed in Berge at al., 1977, "Phar maceutl cally
In oneetbpdiateng eBehof fhe stibsithentsne.gcbn A, W) RN, &%) (g, RY), Feresent,
is inddPeTRIenBX 3814 fiofn: t he conpound is anionic, or has a
functional group that may be anionic (e.g., -COON nay
be -CO0), then a salt may be formed with a suitable
(1) -CE=RIQH, Exanpl es of suitable inorganic cations
(2) -G(+0)aMe, - CWD)@EtE*GIGO)fD(lW),t%(l’m(tﬂil)k-ﬂ(*omﬂh J'qons
sy r b as
EEADARECHABH, K= ogbbﬂzd:ﬂgtnrﬁé = ég&d:ﬁgﬁ@g

Cag+ hef "cati ohs ‘su
éﬁ‘ﬁﬁg)%hof 5>9§g€%h*or gani ¢ cations include, but are
3) (%)Nﬁzm(ﬁé@)NMez.afﬁﬁmNm HS=ENN(PT) 2 -CCWNTQHMOH)&

METQU=0)NHPAS-(CLONHCNEEHRT, NI - 12R2+,

@ -Cm Wons SO T Pt R o

(®) -Fqitdt 'ﬁ{/:l -imi ne, dicycl ohexyl ami ne, triethyl ani ne,
(6) -Chyt yl ami ne, et hyl enedi am ne, et hanol ami ne,
(7) -N&,et hanol am ne, piperazine, benzylam ne,
(®) OH:]enyI benzyl am ne, choline, neglum ne, and
onet ham ne, as well as am no acids, such as lysine

 (9) -Obfted- -QEGHA(FR. -OBYOORMPPEHgh;a common quat er nary

ampg,u@rﬂ;_gg i N(CH3) 4+. If the compound is

ct up that may be
cg(g) Cﬁzéwﬁ’:a 6@5%% then a salt may
beo@b‘z 'Th t(Hcﬁz(é*dzNMQﬂ @%Hz%N(IEX)a,n‘pI es of suitable
| FOPIgVR, CORNITINS-OReOMES,OfME, -@h-0RLOPh!Br! €IPH-P,
(10) %ﬁose derived fromthe fol | ow ng i norgani c 25aci ds:
hl qri c, robrom c, hydroiodic, sulfuric,
(11) %%6 %thstq N nitrous, phosphoric, and

(12) @@G@W e0E(= @ﬂﬁ@lwsoﬂfl:’rﬁbﬂ)c@*@)ﬁml gaﬂﬁ(@owﬂ)’ns
cHOH,GHE. d@c‘-d)d:médfr Mo -ofd?ﬂé ¥ed from
‘%29 DR EiEA 1T beni‘éfiy" SR
(13) —Q@&@iﬂhﬁrﬂﬁ(ﬁ@aNHMm@m@awMe@,i-m(eo)wdet FRC(=O)NEL,,
@%mNﬁplhfqm@ =0 ﬁ@h@p@sul fonl c, fumaric,

(14 yair oxy nglrk('elﬁ%t' hy %hﬁ% ‘ﬁgp'g’!‘a)r/@&ﬂ)ﬂ% HeOH)z

isethionic, lactic, Iactoblonlc lauric, maleic,
mal i c, nethanesulfonic, muci c, oIeic, oxalic,
pal mtic, panoic, pantothenic, phenylacetic,
phenyl sul foni c, propionic, pyruvic, salicylic,
stearic, succinic, sulfanilic, tartaric,
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and solvent. If the solvent is water, the solvate may
be conveniently referred to as a hydrate, for

WO 2000dx5€, a nono-hydrate, a di-hydrate, a trPCR{R2864001737
etc. It may be convenient or desirable to prepare,
purify, and/or handle theszgctive conpound 5in a
chem cally protected form The term"chemcally

Ctl@%ﬁ(ifrmp e?:dhlféeﬁk bieriab nnbnphbm convenu onal

(18} - S’aﬁomﬁée‘g N@sﬁﬁé&‘. Onarﬁ%—(r:@ ps " are ot éc{} d

f-Nbba(OnOpde.-iMafCedin @WE@EQ&W'GH‘NQQEQ} @q‘f’&l fied
(16) -NHRRLDYNRL SNHECEO)NHItE, Nei(ftpﬁtD)ENHEte NH(@HINPBN,

SRIHBENEHA RN NI—, NHI(BE5 v MRIH CEBAVES

P s NG e) to reversi bl'y render
M@cﬁ)wsaNHW)iW !['O gr oup, which otherwi se

(17) - dewebeNHengﬂ VIdHSOglle -NEBOeP Ve N RHCHBhs. I1n a

func Mﬁv meé@tﬁd«\:ﬁnesag rPDﬁM@BOQPﬁrﬂe r SIS OLH.Ph;

ar.o rotected or
(18) - W%ﬁ@% %ioé%h gbﬁég% or maski ng
(19) -QBOMe, e@S@zﬁFQeqaé?@th -BSOHHI, n@S@rzm -OBP-pHelict i ng
(20) -SOMNERCIIOLRHME CSDANBEL, SSOINMe, STINEY) sSORuIrptialigo,
5@%’% %m(glﬂ Frl,‘eactlve functional groups can be
d, ¥ "affecting the protected group; the

(21) ‘@5pr otecting group may be renoved, usually in a

(22) = ﬁHbSﬁmé?ﬁNEﬁtep, Wi t hout substantially affecting the

(23) g%'ifﬁ Ciile, g - Qi0(PRE ¢N@6Pﬁ%t@§cPr) ;
e Rt 3
(25) -Ri, dléhw HRit- Q)i-bFwaﬂe thbtkécﬁhn@. -Phe) SoBRP: or

W raz B?ﬁ’f%ldﬂ{ anl mdyiamdapnehﬁ yriyh, iinidazolyl,
B\g_ @ %)}/ : th be conveni ent or
dREPFAY) 5?% ,’ and/ or handl e the

(26) pyrealidinyt, @mdgmudmyl PYFae 'Cfl@f‘ rRIRANAINYh PiRgraznyl, apgRINYle  m
@t@hﬁﬁ@uranyﬂ?eet@@drdmraﬂyh mapehdliaylnazetidingl; compound

(27) %S%{] n acF’ NREGLE S (tgug_,npet n vivo), yields the

Ir'e ypically, the proHDAC is

i PR e Qﬁ“pé?sagﬁfe C‘E*han the active compound,
beGFsneGHRS pEidNA, deChohiain, gt LitGHiy, and - SHoCFs;
aftfwzmt-bﬁgom; -mrrzcmt mwm -UHIRREL; es. For exanpl e,

np .
ﬁzd% RRriE m%%ﬁf%%@”z&%ﬁﬁa # gé gz
(28) -DdH @, Q1Y CHBGH €YC iz, -Orfel v 8pd oS fig CF O~
(-C(=0)0R) is cleaved to yield the active HDAC . Such
r ] esterification, for
The s ﬁnQ né&ﬁ&%&ggﬁe carboxylic acid groups
(- O)OFD in the parent conpound, with, where
All plzapipleaumbitationp of tre gmioadipents de@q‘nbgﬁ@bgvm@ﬁe eXpHEYY ve
dlsclogécPHé}%er LEFSAEh LBmbhRRtARRES IndRATRMKASH ei{:ﬂfbiﬂﬁ\f&ﬁieby
deprotection if required. Cyclodextrln 35 The term
"cycl odextrin", as used herein (e I n connection
In onenpreferedrapabasimentoie, HPATHS selegigd Bféﬂhcmqﬁ'éék’f thedgliowing
formul€r se, and cyclodextrin derivatives, including, for
exanpl e, the cyclodextrin derivajlves descri bed
herein. - 29 - anylase jon ipar Bo rn1honngenous
cyclic a-(1-4) ﬁ nkgd glucopyranos anits. a-, p-,
and y-cycl odextrins are conposed of six, seven, and
whereglght units, respectively, and have mol ecul ar wei ght s
Ais iniep@mder®y:, 1134.98, and 1297.12 g/ nol, respectively.
fesgxtrins have hydrophobic cavities and form
i nclusi on organi ¢ 5substance, salts,
aﬁﬂdﬁ%ﬁgggﬁgmgﬁQ?%ﬁbé%ﬁgg state or in aqueous
solutions. They are used as conpl exing agents, and in
the study of enzyne action. To date, cyclodextrins
have only been used in a |limted nunber of snal
vol ume parenteral fornulations. See, for exanple,
Loftsson, T., 1998, "Cyclodextrins in Pharmaceutica
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Exanpl es of saccharide ethers, in this context,
i ncl ude gl ucosyl and naltosyl ethers. An especially
WO ppefizdped cycl odextin PCT/GB2006/001737
i s:. hydroxypropyl - p-cycl odextrin. 35Preferably, the
cycl odextrin has a purity @f pharmaceutical grade or
equi val ent. The fol | owi ng éycl odextrins and

. cydodextrin derivatives may be obtained, for exanple,
Q’ W&%ﬁ?@é@%r- Chemi e GrbH, Minich, Gernany:
a-xgokisgbRkend,n (Cavanmax(r) Ws pharna);
4Qppycl odextrin (Cavamax(r) W8 pharma);
HV_%P(\EM ropyl - a-cycl odextrin (Cavasol (r) W HP TL);
- 2 'Elydr oxypropyl -ft-cycl odextrin (Cavasole W HP
pit&T&H- Hydr oxypr opyl - y- cycl odextrin (Cavasol e W't
Jis ikdlepphdartip) . Wt hout wi shing to be bound to any
pa_WN_Cg,tl:@jz_tJ}eory, the inventors believe that the
St%r_ra)nﬂ whenyl group of PXD- 101 (or the optionally
sUBSTPRINRG t er ni nal phenyl group of anal ogs of
R" ispodapeodentiyor ms a conpl ex with cycl odextrin, such as
hydy gxypropyl -ftcycl odextrin. Arginine 10 Arginine,
al Oalﬁg wn as L-arginine, 2-am no-5-guanidinovaleric
act”"and (S)-2-anino-5-
Ra#idrid MAsyhsHEkasy | ) - ani nol pent anoi ¢ acid, has a
Q? ishimdependattiywei ght of 174.20. It is soluble in water (a
S | solution contains 15% w w at 21C)
aﬁFg |_2’E§€Cg%‘ﬁgg?eﬁ nature (but |less alkaline than
n'e‘é:elﬁ‘Wieﬂ%;:.H‘fl{ger?yéeQﬁten provi ded as an acid addition
s adnd, is LBSubstikathpl e, as the hydrochl oride salt.

and pMBEdRichlfy aebptabll sanat Alatdd, Brales seddrsdathes, tierically

30 af e en given as a nutritional
proteg%ai%?%r%e ?Rﬁlm%ﬁ#ﬂi ne In one

enbodi ment, the arginine is free arginine or a
In ongleatbsaibeeni ) tha HDAGI ds sglecibl omadompolin@Dairthe fllowing formulae,

T A e
wherpi\ie SHIREHIeAT Qoodas SUTRIBIET. I8 o B s Mt pg B Mg aibstilients as
definpd ebevealrider theteadingi The &#DAG: Substituents”osind pharmaceutically

accePRBILNRRE Wolvefls, BMRIR, 8sieRIBihER) eMdmically pritedfedifoinis and

[ j formulation (conformng to both European
pr°“$'§8"§§%¢m t.ates 30standards) nmay he obhtained for

exanpl e, frpm Ajinonmuto, Kanagawa, Japan (Catal og|No.
2). Vi thgi_ut wi shi ng be bo to_any }@arti cul ar
t heorly, t'he}invent ags ‘bel IgVext'hat”t he” atoy| an de

and/ or sul phonam de gro s‘\@f PXD- 101g(and, anal ogs$

therejof) are take part 35in in.situ salt fornation

wi th fargi ni he (and &% um ne, di scussed bel ow), and

So gijve rise to enlf d,/eol ity. -,31 -

Megl um né. Megl um ne;>al 5% Qs A gﬁlﬂ-h&l{gl ucami ne,
d

1- deolxy- 1- (fret hyl ani no)g'D-|yl uci tol’, a

N-netjhyl - D- gl ucam ne, has a nol ecul arOwei ght of
195. 2t—g/fotr—and—a ettty poi of —Sabout 1294317
It isfonlithica in water Ib ininngm at 25C
and is agka ine in W

T o
H O o)

RN
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I . n.osaavy-? -?. %-. - -? ." nature (and is nore

al kaline than arginine) (pH -10.5 for a 1 w % aqueous
WO 2el1004560n) . It fornms salts with acids and coRpT/&B2606/001737

with nmetals, and is used in nmany pharnmaceuti cal

formulations. 10 CH NHve 2 HC- OH HO CH H?- OH HC- - CH

CH20H Meglumine In one eRkbodi nent, the neglunine is

free_neglum ne or_a pharmaceutically acceptable salt

of megl um pe. 15Preferab| /* megl um ne has a

purijty of phar rrac //gr pr equi vl ent .
I\/leglum'ﬁe f or or onf@rhmdpg to bpth
Eur gpean ahd Un| ad Q(eé" st andar ds)H rray be

obt dined, for exanple, from Merck Koa Gernmany.
20Qtther Adgi tional_ | ngredi ent one embodi nent} the
phar|jmaceut | cal ‘OSItIOU f rr conp ses onej} or
nor g ot Rer| addi | phar e tabl p
i ngrledi entp (e.g.; phar eﬁilcally adtept abl e
carriiers, ptc.) 25 In one enbodi nent he
phar|jmaceut giposi tion additionally conprises one
or nore ot gcept abl e i ngredjents
wel I| knéwn ’

O

3 ' he art, n.ncludin
but |not lipited to, phatﬁagﬁutlcal 4¢ceﬁﬁhble
carrjiers, diluents, excipients, adjuvamts buffefs,
pH reti-fers; preservativeo, ant-t—oxtdants;
bactleri ostpt s, spendi ng, agent s,
sol ybi I bsefs, s et inglagents)
col dquri ng hgent 2 utéﬁiu
whi gh render the fornula&loﬁ>|soton|C(MAth the b ood,
or dther—retevant Hy— of—the—+ntended
recipient). Sui i luents, excipiepts,
etc. cag be fould Ar maceuty cal texts.
See, exanpl e, HandBo . paCeutN-cal
Addiltives,| 2nd Edition Cedsi. M Ash and |.  Ash), [ 2001
( Syrjapse 35Infornat|on Resources, Inc.® Endicott] New
York USA) , Renington's Pharnaceutical - 32 -

in one gg@&ﬁ%gerﬁi Estai E}&b{rzﬁcghg?hn%éﬂgg@ﬁg formula, and

substit |aﬂ9@ﬁ? gdlm?p%thefgguna gnyl grqup ts subst:tuted where
the sulfophmideaniseganda sUipstidedmtabe.g!, with ansed rmMuee eulstipentsdns

defined ébcﬁ:@f[?ﬁrtéﬂﬁé ,heéa.ng FYhe HDIAGE: Sdﬁ@iltﬁéht@'} érmwmbbém.cany
acoeniglE it U A0k chtioet i ors bl Wy B e

mﬁmuﬂ%@ﬁﬁﬂésues of the subject in question (e.g., hunan)
wi t hout excessive undesired toxicity, |rr|tat|on,
al lergic pogse ot her gy obl em or conplicati on,
conmens WL agengbite. penef i t /PXmkotr at i o.
Each carr er, Nﬂl uent, excilpi ent, etc. nust also be
"accept abl e" Fn the sense bei ng 10conpatible with
the other ingredients of the conposition. In one

in one EBAEHERR the HDRCPRRARI] Riinthd fIHng BRELARS ol Ne"

pham eyl S coatie @ﬂl{ss OIS R CRESRR FUHS cRHpigHHg Protected

forms, ard prodfugsitikreoi on” describes a material that is in a

form(e.g., aliquid) that is ready for

adm ni st g2 n(R sthe Qerm"pre-forwlation"
descri =@ na gﬂp' | at eAyxapioil | sat e,
concentr 3 ) fron1mhﬁ%h ormul ati on may be
prepared 20(eHg Y by re-hydtation, dilution, etc.).

I n one enbodi nent, the conposition (e.g.,

formul ati on, pre-fornulation) isaliquid (e.g., at
roomtenperature, i.e., 25C and standard at nospheric
pressure, i.e., 1.01325 bar). 25The liquid
conposition (e.g., fornulation, pre-formnulation) nmay
be a solution, a

(o}
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suspensi on, an emulsion, etc., in which the HDAC and
ot her conponents (e.g., cyclodextrin, arginine,
WO 0edji2086ne, etc.) are dissolved, suspended, ORCT/GB2006/001737
ot herwi se provided (e.g., in a |liposonme or other
m croparticulate). 30In one enbodi nent, the
conposition (e.g., formul atdfon, pre-fornulation) is

an aqueous | i qui d (e.g., conprising at |east 30% w w
The HBAGE OtkerdFormst | east 50% w/ w water, at |east 70% w w
wat er) . In one enbodl ment, the conposition

[ Is.an _a
corfofupnl 6L i o 5 HREDATRAS oo R Bprre,
dtast%r,}ﬁgwpﬂ@wmerph@trwe@is@ﬁer@ce taptomeds, ﬁgpfgfm gional, or anomeric
formsp ireslfdingnibiitatat jted B, sisethd ﬁa@%rmyrmg@ﬁ A-fop@s(d-; € and r-

formd; BRGo-UndPNPBRASIR- émafﬁfi Egr%s ai’ol:}ﬁs d- and I-orms;

sl tion
) a'l‘gqgfgﬁ'f'? dietot ?'6%1 H epolaia- fﬁ%ﬂ Sé{ﬂr nyBES pﬁv@ﬁla\aé@nd
anticlinal-fopraang and [biorolis| extialamd equa®Bal-fotnns; boat-cehaird itwiahi |
envelbb@- &ATPABEHIBr RS Bd coﬁi’bﬁm‘a@ﬁéﬁh'e?gdf Hoteih et céﬁdttgely referred

oom 1 e[,at ure, 1. C and stan
to as goersn B ok ot ) (o b
powder, granul es, tabl et s, lyophilates/I yoph| i sat es,
Note &zt axceptr MIMUS%BG Bef&ﬂrﬁﬁﬂa@!ﬂh@?lc%m&é diﬂc% )&,%defdQFom the

tem1 %&?ﬁagv\]e gs%ep\‘ﬂ ﬁﬁé a?% {n?«%tulra?(o??éfg &édt% SI) §s§ {]8 ]J%) ers

cheifferin he H?fﬁfc#ﬁtwa@m?*@rﬂsfrémmaatmerﬁlv. hydhe gesitigroef atoms
i spanea nﬁbreexanmie,ra fefarency toct nethoxpquap HOGHY, isvit @bl t:mrwﬂ"ued

as a referénedlo W0k b ldomerdsl H?&H%ﬂétH?l%?&lpl QSRIAM] Bfilarly, a

roereif 1.l hipr BRI e beontia et Efesmrosodsiaetural
isomer; Mgta-chjoroghenyl. oHowpvert arefareRce trea class of sttuichures eag well

mclud&étm&hirﬁ{ysiﬁd)mém Ah Ny Wittiainaf8ladPle.d. n@?;%'ﬂ@f‘mciu@esqr(-%ropyl

s A A B 2 et g T s o
mea-(p.P BERmedeyRh 1322) Sui t abl e gl ucose sol ution
"glucose for i nf usi on", 5% w v glucose BP) rray be

The aBBVb@shiod Qéemrﬁéhﬁm th iﬁg&rﬁ% forn é"?%l g‘% enol- and
/

erci 15 Sk 1 e ol g i (ot

belowy rigiredenamine. awdp/inay ook esidinefamidine, nittosdiogieneor

thioketaHd/énatigisle NsmigbSshweRtazb @ idbnitrb/AL-fa P! e, ampoul es
and vials. y The phar maceutl cal forrrul atl on nay be

prepared, e. roma)seﬁ tIOI\

exterrporane‘%sl% & 9. /{: itedi at pri chc o use, for

exanple, in an intravenous (IV) [ nf usi on bag. One

aspect of thekghr esent i nensiventi on perémiats to a

phar maceuti cal conposition (e.g., fornulation,

ormul ation),. as descri bed her ei n, in a suitable

Note tgafrﬁpﬁ‘?ﬁ'é?"y( igolyded iy the teraninoes” afeomppERdswith pna/or more
lsotor)lcrﬁfubstl’fuhomagior Samplee i-aspysbe ;roén}t ibstopic ére) indiurling 'H, 2H (D),

3 t | g t
Iz:;io :! ngﬁ rhé‘f‘bé)ﬁ{érfy 15&059 & i g aﬁ?ﬁ?hul og@& 8/ k8. f any

”‘PdPﬁ’dﬁg'H& (91?"‘1 : tlggﬁ d her ei n. One

aspect of the present in invention pertains to a vial
Unles®bthanpied bfeﬁﬁ&& i rBfeféhc® 18 A3 88inb6@4d includes all such

someflt i Bl 3“h5®cﬁeﬂa£ag;&&%‘é%%'q %@%3 Peadihss Rereor.
Methops feribe prenseation: (- tasymmetiia syathasishend separatianmiegs, frastional
cwsti\;zmjlmﬁédmhmmgtog repiiy B&R) of swdh [étﬂﬁ@ﬁlﬁﬂgﬁh@ Brel éith@{ known in
the arff 1 ki
A DAG Thé%ﬁ?#@c@ﬁ%%@ 'Pgeﬁ"gpﬁhr" tr}'?%tﬂ"%soﬁhpar‘ f‘mm‘a“%’
therapeutically-effective anmount of HDACI. The
phar maceuti cal conposition conprises an anount of
HnAni co that, upon subsequent formation of a
phar maceuti cal fornulation from said pharnmaceuti cal
conpoeit@pn (e.g.,\by di[ut!on, hydretipnl
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15particul ar conmpound, the route of adm nistration,
the tinme of admnistration, the rate of excretion of
WO 200eét2086pound, the duration of the treatment PCIIGRA006/001737
HDACi s, compounds, and/or nmaterials used in
conbi nation with the HDAG, the severity of the
condi tion, and the speC|e§7“sex, age, wei ght,
condition, general health, and prior medical history
of the subject The anmount of HDAG and route of

Unlessasifriisst dpatifien, avdidretitd formpatisuldreoatpotihd akddncwdestione salt,
i
v 5, A5 for S, 88 s i

achi eve | ocal concentrations at the site of action
It may bbabnamiunt vedédimbiietviprempre friueity, and/ohisandle agsiragponding salt of

the actﬁt%%hﬁ:%hh?' fopéfdﬁlélé é)ﬁhéilﬁh@é&rchnwccép@meeééue EH@mphss of

sl bl et g RSB s i oL s
Acceptalle Spltssl), Phaem. Soi. Valz6q, ppg/iKl§. For a 70 kg subj ect,
that is -3.3 g. Wen diluted in a 1.0 L intravenous

b f
For exaim agl’e Ifﬂb ?é_rs?po%‘ndqg gHi m@[z nﬁ%a@%{fﬁ@fﬂoﬁ? rglﬂ dﬂfat nc ﬁate?agitloéuc
(e.g., -COQH mayhe-£E0N then 383!t Hay bpigmed w FB Mot
Exampléy df%athblﬁﬁﬁnrmrﬁabﬁmns fractuckeh butders mpteidmteﬂmualaaﬂ matal ions
such a@ *3fd I?@Vﬁkg Eiéﬂs‘, é?féh%fs Céggaﬁﬁﬂ! g bnd ofhdr 3afdns such

as AI"3e rﬁd‘@mﬂ’@fﬂf su qaﬁl p%tne éld% Bt 135? ﬂgﬁ ilgﬁegz %momum
ion (i.eHIDRE") ammmmd ammofiuat iohefesg., BHER", NHB2', Nii

Examgleslof e sm.@taﬁle shibStitu2dGmrAsnidmGomrdithoderdevived from

ethy!arpﬁﬁd(}ieg'ﬁm% rcg'f'y ga @?érlﬁingntr&ﬁw%mmé %rug}grﬁih O%‘l}lylga%dlé}nine.

sthandgning odiethgnolgmirge, pgper@u'@ benzyip n@n?ﬂﬁ ETL oline
meglufeo dhdaoinettantindRAGIelicasrmainb maits muchas@&lnel@d@bnﬁne An
examplléq?tﬁ{gorﬁ%ﬂ%bgﬁ% Orgtah'ﬁndﬂ%gonqg epyration is 0.5-10

n one enbodi nent, the HDAC concentratl on is
1 0-10 ng/nL. I n one enbodi nent, the HDAC
If the coepoend istationici er gasla Snptignal gronp that sray keneslieniedao,, -NH, may

be -Nﬂahetﬂé%(%am BAFérAdekithi HsiftableTanial, NExan ple® osuitable

a3, U R Db bR B v

acids: em@ahlmﬂwydtqh@rev@rﬂw&wwr@rﬁtﬂfer % Sumf‘@??ﬂﬂ'tﬂﬁl ‘B"S“Shas a
phosplhiﬁl&bn@pﬁ@ﬁitofcﬁtg on of at least 0.01, 0.03, 0.05,
.1, 0.3, 0.5, 1.0, 3.0, 5.0, or 10 "M 1In one

rrbodl ment, the co OSI ion a
Exermiigl SBgRE SUAE PG OUHo i SRSt IETEE P terd g Bm the
followid® Orgah; ackls; 22 etybByben@oicsacedc, ascodis aspartio, @W I n
campt%?&lf%ﬁf@oahﬁ@ﬂk; clfri&eea@e%a@émnﬁoﬁi@t &PANGSIBNI3; fAMard/

e X T
isethiopicplagtic, rmmoi;uenlma@rﬂfe maigio dnafisnmethanesiifonis, mucic, oleic, oxalic,
palmrti@ogﬁlﬁﬁéib I @nitGtRemis, &&y@@eﬁlﬁ\/bhényiswfeme ngropibmenpyruvitiesalicylic,

stearig E&%&%?JﬁSH i& Y {o?uegegu%? ﬁg ﬁ eE%mﬂlgé gE&litable

centrat
PolymeiARIGRRERRIONERCHASABH 28,70k opg d@ﬂ\t?dlfso'nme fpliowing
polyme@iteaciis) dahinieadid, daneoxyaiyl caivbseat ration is 3.0-15 nM
15 The conposition (e.qg., pre-fornulation) may have a
concentration that is, for
oy B eS8 bk Bl PRl i gnating
solvate of thesystiveltorgpdundm e teom"soh@ie) ioHesdgsei indhe corvhetional
sense $QPHSSbEH npiex 8f solREee b0 bﬂﬁﬂe&idmm’).mb AsaltaofHOME compound)
concentration of at |east 1, 2, 5, 10, 20, 50, or 100
times greater. In one enbodi ment, the conposition
(e.g., pre-fornulation) has a HDAGI concentration of
up to and including 1000, 500, 200, 100, 50, 20, 10,
5, or 2 tinmes greater. 25In one enbodi nent, the HDAC
concentration is 10-500 tinmes greater. In one
enbodi nent, the HDAC concentration is 10-200 tines
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For exanple, in one enbodi nent, the conposition
(e.g., pre-fornmulation) has a HDAC concentration of

WO 28@/13086mM (correspondi ng to 10-20 tinmes 3. 0PSU/GBANO6/001737
In one enbodi ment, the conposition (e.g.,
pre-fornul ati on) has a HDAC concentration of 35at
least 0.1, 0.2, 0.5, 1.0,-280, 5.0, 10, 20, 30, or 50
/L. I n one enbodi ment, the conposition (e.qg.
and sg?/entf dfthaisalvealis waler, theigohvate manbe nonvenicotly o¥fetied taoas a

hydrae) dori exalnpit, agndriydra@0a dBRRiratd0ftri-ARfPateDehe. 20, 10,
5, or 2 ng/nL. I'n one enbodi nent, the HDACG

concentratijon 500 nmg/ nL. 40l n one enbodi nent,
ft may h%cwry&ae"w&%ﬂ@%fp BFeRRE, PytigoRndiey handis the gstive compound
in a charbicdhnpotectadferrkiDARE tarorthearically mroteictedF0mP U used hirein in

the convéftional &éﬁﬂ@al%@ﬂ@é’ bA& Bbrtai |§§‘ﬁ: onﬁ@%&%ﬂfcﬁ%{e‘ﬂ? nhote

reactﬁ’;%f@gﬁ?l{ggg%ﬁs ale grog%‘ge rpdl_mg L-illra eChgmﬁ?a reastiens ynler
specifigdonditions ng.+ BHi ismnesatue, Bpiation/ sulvent, mndrtke like). In practice,

well kgmblb) dhemiabl méthedsA emple treadrsion réﬁde?%%tﬁ%é Rnctional
e ion is
ooy SRR B8 P GERREI LR, 1o
protectehiofgy ae of 'HOW@GEWHF?F@HP‘ grouwns are ﬁ?)iﬁ‘@lft)f%ﬁf 3 profected or
protegiing gfamnialsatkinow) dsasmastddAimashingenduppdn DBloskedbdr blocking
groupzeﬁf’bro%&m @ r@acﬁkfe%n:é ioRal g LQJ é’hcgonémgelvﬁ 'otrﬁsg ’unElQJtected

n one

I men
reactiyi Ol oG PRl ik oo hobe e S e
proteciing graup may be res0o®d, ey 58 6ub300ent Bidh, wiBout3dbsatially
affectihb thelfmdmde? lof thafvblebile 0B8e GBPOH tProfeEﬁré‘@ﬁst in Orqanrc

S GREFTS AR TP, vl 4 G 0 T
varieth gl neivtectipge ‘wippking, boriemstingl m@ﬂimﬂ% asowitelyisiand wel

knowroineorgardodyntkattis. t he HDAC concentration i s 100- 1000
mv In one enbodl ment, the HDAC concentration is
one enbodl ment, .t he HDAO concentration

1tmay 95 VR AR RARE 40 BinBE AU, SRS PRGNS Sciive compound
in the fsmcd @ prakiPARI The BersdpralACIOlas used hersby giertaint to tihe

compdliPAGIhie) MR m&hbaket %e 406 ﬁﬂg idlds Wed @ikl @ cilfNdrhSound.

TVP“’”‘“&?M’?‘?*%Q%F*Q?ﬁc“{s%"s°9ée?%fa%?‘f?eﬂ*séﬁ&?ct'X%ﬁwaaﬂlapd but may
provideguanipgerusyrangling, agmistiationey nietabplic prepesie. ng/ ni,
-50 ng/ nL) pertain to the par ent conpound and not,

For exaRiple2 %8R! Foqrd g%ﬂakt est{&%ro? e daext 2Le) ?s ?ega?w okﬂgzcaily

accepigbieHEEBRET, IES el g reaihibiedhe S5 S R IOIOR) i
cleaveg tg yieli the «0tigs HDAGI. Such esters may I%; fotm8d byt séteribicatibn Sior

exampld) 0P ARy aﬂma%mwc adid g%@b@@@%ﬂéﬂd}g;ﬁ tHY ﬁér@ﬁliooni Bind, with,
whereréﬁhnl% Ef’ét brgoropiof%ﬁt,%ogfe l"ityré)ltlgertrga%we Qrogps fr%engm? Ear@nt
Comp%wdlfoﬁowﬁ%bbﬂ@r@m@? freeauiredhe ol ar ratio is 0. 5-5.

351 n one enbodi ment, the nolar ratio is 0.8-4. In one
Qdiment t he rmlar ratio is 1-3. In one

CyclodehAd! ’ 1o |
) —enbodi nent, the nolar ratiois 1.2-2.5. |In one
.enbodi nent, the nolar ratiois 1.4-2. |In one

The teantinydiodenrtrin”, tisaised lharein 6.¢.0ini endediof m&h_corrﬁﬁnentﬂb)) relates
to botfﬁéﬁ@mabﬁtriﬁé pér &, &inf rc?@lgdégl@‘}%erﬁ@ﬁ\?e%n% nqur %E(?I%Ple the

rul ati on atlon

CVC|0de>%gpaﬁ'V%tlFe? ﬁ%ﬁ“gz’S%SEﬁ'm on (e.g, pre- for mul at i on,

formulation) is to have a cyclodextrin to HDAC rml ar
Cyclodeftiihg, #éo kdowar ds Byclddhafloseal é’:y%&i@;ﬁl%aﬁs t&d%&ﬁ%llﬁ@ﬁﬁiﬁlgs

et Blobdfiod ol e BB Sl Pt lye mrans

-318 g/ nol. 6-cydodextrin has a nol ecul ar wei ght of
-1135 g/ nol. The cyclodextrin to HDAC nol ecul ar

wei ght ratio is -11351318 or -3.57. If the

conposi tion (e.g, pre-formulation,

forrrul ation) is to have a cycl odextr| nto HDAC nol ar

. P e — e Py
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(i.e., 5.3-6.8 grans of 13-cyclodextrin for each gram
of PXD-101). It nmay be preferred to ensure a total
WO wyEi20d6xt ri n dose of |ess than 5000, 2000, XPOUUGBIO&N01737
400, 300, 200, 100, or 50 ng/kg. Amount of Aroinine
In one enbodinment, if arginine is present, the nolar
ratio of arginine to HDAC-29s at least 0.5, 0.7, 0.8,
0.9, 1.0, 1.1, 1.2, 1.3, 1.4, or 1.5. In one
amylastonstatshito far Ranpgenoeus pycligiccdert) inkedaluenpyranose iupits.

a-, [3Dfanatw:wb@@<tﬁrfs éﬂ@/éanpbsewef di¥) satsh, iana lelgtht 0Gitsh respectively, and

have éﬂ@%%ﬁ%”ﬁ%‘ghtf ﬁf #%rgl 1r3é19§ ar?d 1 %97]1 %gln'%jo, Iréspréctl\!r .one

Cyolsiaiam ieHe hvaraehqkis %vﬁre&tané forgh okisiRh SPPGHRNS with organic
subseinbe,datte nind Hagyenms irathersatid statesorlin aguecusaotutions. They are used

as co%%&%‘)ﬁ nts, 8 i eaétuciféf' éf"lzylﬁe Jacﬁ’or? fb datB, &RRdextrins have

at i
only GERfotHAaR 2 It et of SofEvaidnd pifeteg o iliatops, Seg. for
example, a\.otlsm‘neii'r 4898 IAgsloderdrminFhermacauiical £ opprisians,| Report for
Nord{c%&ijstné[%ﬁw 8hd Sthickiey, ltRlQOM/l"Sblfubitﬁﬁg E&@im@?& ltlilltc)]gg and
r.ul.a S Y 0
injecigBjeromufeTPhM, Moty iy, By Ros2, AL 201286, (01
argi ni ne concentration of -15-19 nmM 35An exanpl e of
A rariyeut efelbdead i iATatives SEXRnddA, fordsianipld) athese moé ecomoss of the

| Bhfor Sbconaa® FHndaht h tﬁ@(%l@j é}bﬁﬁsﬁ% &eﬁ@eﬁ%ﬁs@ﬁ for
primaly ant/or
g ot o Ak L U et o
etherc cabosyrhétbyl etfesrgearbpryetiybetivat; glicosy! efher; maimmtyer gulfobutyl

etheu? O MR uBELtR TR rBlidieof! for BlApble®6a0.8] @#id P0Qé.g-, D.551.D) Gre
hat corresponds to an arginine to HDAG wei ght ratio

commgen. 0. 82-1.04 (i.e., 0.82-1.04 grams of arginine for
each 40gram of PXD-101). - 38 - It may be preferred
In orfeGneitiiithéntathk @y ebdatan 18 setectiesfeornf | ess than 200,

e ey O RS S
(C oIS (- koD SroeRbBE s g fBodts’ §
(hydibx®-C1Jalkyl)-d-c@slodexdin; {hytlroxyrClaliyl)-B-cyclodextrin; one
(hyd:%&?@ﬁ_,; y-cf J;od@(girpm ne is present, the nolar ratio
(cartPg Sk %’cvégféfxp A oAbl A PG IoBEkHAL S, = .
(carhopp&diatisri-y-cydedaxinar ratio is 0.5-5. In one
saccRAMRIGHBIRIOf aldpCloti®lten; saathaidestiters ofi-cyclodadrin;
saccﬁ% tﬂ@!%torfvtcﬂao ﬁﬁ dngtio is 1-3. 15In one

nent r n one
SuOBLANSSIf a-HBARETia Pt 3 oicterrB
enbodi nent, the nolar ratiois 1.5-1.9 An

Exarfiadet € .&fky {Jﬁ‘é & fHRdcdiROE in6108s ané I-BE Lemr, LiPF, aAd -cPr.

earfSRR SRR eSire, IR B opf it bdosh hrs

megl unm ne to HDAG nol ar ratio of -1.5-1. 9, that
An e§|§l§diﬁl§ pRETEged BydlodBxgh i: Rydroxgnoseftayalodextrief - 15- 19
An exanple of a preferred HDACl is PXD-101, which
a nol ecul ar wei ght of -318 Free nme
Profarably.{hyeedin 1 GRUFG(Of PASEGFRGE] IPHE OFERTUAFTIe.
to 25HDACI nol ecul ar weight ratio is -195/318 or

The ¥090\ﬁﬂ1 cyblbd %SC&{HO Jd'e%n PgatweQ iy RS dBiRéd, ‘?Br example,
or nu I on Rfl e um ne to HDAC nol ar
from Wagkgr &i @”@’"{3 ‘{'\'Fé‘b ponds to a meglunmine to

Hmclmw(ommxawsmmema) 17 (i.e., 0.92-1.17
clodetRol dé%ﬁ@x@%S%ﬁﬁﬁnagr am of PXD-101). 30It

p A St Ul et e o
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20 g/ kg. Preparation of Conpositions 35The
conpositions (e.g., pre-formulations, fornulations)
WO mef120456pr epar ed usi ng conventi onal net hods PRAIGE20656/001737
well known in the field of pharmacy. For exanple,
met hods that use standard_ jg@boratory or
phar maceuti cal processing equi pnent are well known to

th ' [ , pect of the
p@?goﬁé’ Bri%@@%h%#%@h@?ﬁé 034%7 ﬁggﬁ %Hﬂ%f preparing a
c blygrayprogh-y-aydpdexindCavasel® WG IR Phageatul ati on) (as
descri bed herein) by conbining: (a) a |I-IDAC as WO
wnhﬁp\gégg% PERCTAERAANLRLER frsord Ihe indEHbRALIBRL iabihe
.an one Qqr [ f the follow n I ti.ona
termigh ghem affie:of XL S G e pppely A hau it phemd aroup of
analogs df BYD 1 afdrys ermemplex-wittecystadextrindetichiashutiroxy propyl-B-
cycloddi@ifreceut i cal |y acceptable ingredients (as described
herei n). 5For exanple an appropriate anount of pure,
_dry HDACi (e.g., PXD-101) may be dissolved in a
Arginigg| uti on of salt former (e.g., arginine, meglum ne)
or cyclodextrin in water at a suitable concentration
. ) o | w lge | \V/ . E
ranfl AS3REI Lt PR SISt
emingjmisomethamipglpeRtanis SR, has AIoPGHag NN o6 1747%, L is
solubledd shaterdtisatusated aquaausisohiiomtordains bt wivr ahd it Gpand islkaline
in nat@RPlLEREE AMaie RERmegllifind)ONias bitén p@viieh ukiafhcidaddiRA salt,

diluted.to the tinal yol . h
for gl 25 16l ofSor B salfo A e ol b frmans gt cpggs v
to 30 gi&gi tod esdmplenwhemgiven eha ngbitignal @qditise.honpgenous.
If necessary, th#d pH of theQsolution can be adj usted
using a suitadeLgci 9.4 HCQ) to mghieve a pH of
greater thanHg¥ edfial ~t o gbouPH8.5. However, there
may be a risk of preci pNHating the HDAG if the pH
is adjusted. The solution is passed through a
suitable filter (e.g., sterilising grade 0.2 pm
In ond embedinent) dhehgtdtk i freampginipe ioat phawmceutically atespiahle salt of
arginivbal s, anpoules, etc.) in a suitable pharmaceutica
manuf acturi ng environnent, and seal ed/ capped. 20
Optionally, a lyophilisate is prepared by placing the
Preferablyu thegargininevis htatgininet ed with a suitable
| yophi li sation stopper and renoving the water by

- [ . . | . _
i ond S8BT EaihiR LY. SaREs bELAC BoR acceptable sal
of L-afgiiRgdr at i on nmedi um (e.g., saline, glucose, etc.).

After freeze-drying, the vials are seal ed and capped.
Preferdbl N ASRARRINAT by BT SEARRcdRLAY ARIORSfARIE O 3

method of preparing a fornulation (as descri bed

herein) by diluting, reconstituting, hydrating,
L-argipsetgdriBAChtprmulation coploeming terptht Euwepgansandiddigicd seates
standA6LinaY be DAt Sarexhmple, frbM AJinBARE, KaRd§iWd, JBpan

ntai,hs to a pharmaceutical conposition (e.g.,
«xﬁaggwk§F§tion) (as described herein) obtained by

diluting, reconstituting, hydrating, re-hydrating,
Withoat wishiago ee hounditedriyararticatar diesgy i the thvbetoss believe thaOihe

st e ol ol R ASE N UPPEDIR RS Bl Bl ar e o
mnin SH%§€E?%@& g it ESS?EB? @nddpedupiegiseissag be ow), artd so give rise
to enhapcedsolubilityi ng, hydrating, re-hydrating, etc. a
pre-fornul ati on (as descri bed herein). For exanple,
formul ati ons may be prepared from pre-fornul ati ons,
for exanpl e, extenporaneously, by dilution,
reconstitution, hydration, re-hydration, etc., using
40appropriate liquids, e.g., water (e.g.,
wat er-for-injection), aqueous saline (e.g., 0.9% wyv
sal i ne solution), aqueous glucose (e.g., 5% wyv
gl ucose solution), etc. - 40 - For exanple, an
appropriate amount of liquid concentrated conposition
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(e.g., pre-fornulation) may be reconstituted (or
re-hydrated) by adding a suitabl e aqueous nedi um
WO 20@/1g0456 Wat er for injection, 0.9% saline sol WCIXEGH20E001737
gl ucose solution, etc.), e.g., to 10the via
contai ning the |lyophilate/lyophilisate, e.g., using a
sui tabl e syringe and need®l- The contents of the via
may then be shaken to dissolve the |yophilised
Mealuptimeler . The resul ting conposition may then be used as
a fornmulaton, and adm nistered to the subject, or may

be used as a pre-fo | ation,, and dj | ut to .
Meglfieg s e opoen e, 1IoaelimbBHarhe Pouctol, and
N-metiwi-D-glilcariing, fes ermotedilamyeight@f 195.21 gfmelends) writibagoint of
about ¥20329 °@S RS bol0ble i Gafer €510l ihNeRil srpes had Rsalilindin

thod of for |tin.‘ri€)§~ rhb '

nature] i % b R P Apindl ol 103 ToL 61 il Splhor.
It formsy salts méthcsicidsrands eampeses yithdastals oand isiused Bynapy gharmaceutical
formukyieh€idextrin, arginine, and neglum ne (as descri bed

herein); and optionally one or nore other additiona

pharmaceutical ly q&%ﬁghable 20i ngredi ents (as

descri bed herein).j 8spect of the present

i nvention pertai nd¢t8Ha net hod of increasing the

concentration ofo-aCHiDACI (as descri bed herein) in a

phar maceutical coggagjtion, conprMesiumget he step of :

formulating said HOAQ w th one or nore of the

fol |l owi ng addi ti ongl ngredi ents: 25cycl ode)drin,

argi ni ne, and negl%mHe (as described herein); and

optionally one or nore other additiona

har maceutically acceptabl e ingredients (as describe
In ond @bpRensdr e BoeRanesBDE % f RAEhreubEll ocspiable

salt of megglotiren pertains to a pharmaceutical conposition
conprising an HDAC inhibitor (e.g., PXD-101) in solid

S R e A

the present invention pertains to a solid dosage form
Megiuneing for HBAGCKEbrmAaRsiconfodiioe talbéth Buadpeah andtlnitd States
. e
stancipefinay B Yo T AR leh roRMERL KRR, EEME | |
present invention pertains to a solid dosage form
Other (Felddionat labitedfentscapsul e, gelatin tablet, etc.) (e.g.,
a gel atine capsul e) containing a pharmaceutica

in one;GPRRGment b Bl s pueR LSRR RIS 74FPRSGESHS or moro other
additionail pbaimagsutically aseralde ingredignie (9. Epharmacaticalipacaeptaple
carriefd)@id)r esent invention pertains to the pharnmaceuti cal
conposi tion conponents-as described herein (e.g., a
HDAC ; one or nore of c clodexjrin,“arqinine“ 5and
In O“Qﬁﬂp@ﬁﬂ‘\%?' tha Eh%r“\a&PUtlY@ onpositigR PHEGORAIYIGoRIISRh PGP more
other phamtusaatically aeceptable bgdydidnys whitkiagwn to thosesldllesisp detart,
includgi, bl difEd to, PR4RRALAcAAP b addEshit Carfiehl) AlIEHES WikipBhts,

adjuv 43

ositio e.d., e-tTornmul ati on, fornul at )
Sehiiises Phispecilors; SfeSeravel, ahatiase spciercatpresipbizers.
suspentliag E@koisasolubilisersmifatiaoly (Bg. melingrgent) ecaeiipg @oefts, and
isotoridiBnP Q8RB (i.&. NWRRA k&P fictfainfi fation is&BnigwithiBe blood, or other

r uf i cal .commosition.c : i .
relevaf Pl TRl of e RAHES 1Sigibo; SIRBREofieh (iG55, Sefpirts. et
can befayingiin é’eangﬂ@ rheymaneical texis. $ep.for exanple, fandbopleolf
Pharnfad@Btktal Aneitived, AndtHitidnr(eed. Wk Mshadndd. Ash)(20010(Syndiises
lnforw%%ﬁﬁ RGeS IRLN Epﬁ?eﬁﬁ W&Brko@shg?{é?ﬁiﬁ R PrakAACRE

pertains to use'of a pharnmacelfic

(e.g., pre-fornulation), as described herein, in the
manuf acture of a medi canent for the treatnent of a
condi tion, as described herein. 20 One aspect of the
present invention pertains to a nmethod of treatnent,
conprising admnistering to a subject in need of
treatment a pharmaceutical conposition (e.g.
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(i ncluding, e.g., bowel, colon, colorectal), breast
(manmary), ovarian, prostate, |iver (hepatic), kidney
WO 1eniie, bl adder, pancreas, brain, and ski n. PCT/GBa@6/001737
aspect of the present invention pertains to a method
of adm nistering a HDAC, as 35defined herein, to a
subj ect, conprising adm ni-S¥ering to said subject a
phar maceuti cal conposition (e.g., formulation), as
Scientes ctath editibrridack Plblishingelumpddy Heasta, Pa, 119901 arehBlaridbook of
Phard@celiRE) Beidkidls| shd dftidronbext of treating a
condition, pertains generally to treatnent and
thera py, whet her of a human or an ani mal (e.g., in
The tgan phiarapseutipglyyaswptabin! 56 e BBRDOG B ELS Zompoands,
ingrediepls] SatdrialkS tombBbsitdis; hngyasen.@eﬁ [es) &;Whea@p@;yﬁ.h €he scope of

soun? %Je%?éaojuﬁgﬁgnf gt\.’l?%ole Fo? ag ?%U?\ et wgn thel #‘s&ggé 5* 8 sgfaject in

quesf&l%(?c& ¥ W@fﬁ witheut @f&“@saﬁe yrdasired éox'cgv.Hwt@thm allﬁrfelc regpense,
or otledr ppobdgn es somplivstionr atmmensafate ith aasasdniable beneatlt/skiratio.

EachQJarﬁéFedufﬁeﬁtdbic ifiEnt, Efc??& é‘l&o Bé"z?ccgﬁthf%y Erﬁ%'s%n%@f%ér irfg
o

aX|s SO I nc For exa

comp%hglgwﬁh% E 519{’% 9\5]48 é’OHEB‘PS devel oped the

condition, but who are at risk of devel oping the
In oné @ﬁ@oﬁinﬂéht thé cERp Q?Hmﬁfﬁe%nﬁﬂi{?se& Bfer a&ﬁ\@aégt SRR for examp!e,
ically-effective anmoun as used
Other-h[gereﬁé‘#’gdt@ﬁé&’[l ‘gﬁﬁga%k]% a?‘ﬁ%? anmount of HDAC that is

effective for pi-oducing sone desired therapeutic
Formaef f ect, commensurate with 10a reasonabl e benefit/risk
rati o, when adm nistered in accor dance with a desi r ed

treat ne The term"treatnent" includ
s st BB I BT HAHE" HFRPPeiR TG ek isRATATE (R8-of fauid)
that isrraady foresiminisirationy, whhesaa phetermaprecfominilatenh’ désaribes a material
{e.qg., Wﬁﬂﬂt@l]yo‘fbﬁﬂb’ﬁ@t b&{de)itrﬁtg-eétg ?ﬂgﬁﬂﬂﬂed h&é’ryg Ifdr:rmnl%éﬁgrmeg %e prepared

S scri [ y als

€9, %g?gjﬂ&ﬁragé "ﬁgcﬁjg'ﬁ )((jher apies, e.g., in conjunction

Wi th other agents, for exanple, cytotoxic agents,
in onetmbotixanp lties c@ﬁpbsfﬁ@t (& fermaigtidn) preafeimalatiglis d figuid (e.g., at

room @%’Eﬁﬁ)&%ﬁlr@ Pk, '2‘5“&:%1‘?19 s&%daﬁ“ﬁ%&@ﬁé@ﬁ%ﬁs&np@ e, J. 01325 bar).

nistrati'on of active ent
HDACi s, antibodies (e.g., as in inmunot her apy)
The Iipuidd:puggsi(im (1=X¢ )8 &Srrriutatzph,cnre{ﬂgfrrmiﬂtionl inay &p ), sdliEieRTa
suspeeleRTan BinGilslon, 285 UR 9Mich thé #badti 28 ofHes E@rﬂ}ﬂoné”rﬁéj gene

0. 608, SIS i B ARG o o s

providedr{gg-, "E)ﬂé‘PPWéf‘%PT otheg aratenarigviate): pr ol i ferative
di sorder," and prollferatlve di sease, " are used

In ond %@gﬁ&&%ﬁ?ﬂ?& rpﬁr%r fgdr X lét n R}equﬁ'ﬁuigpg@ntgd rﬁ’ﬁeous
liquid 45,8 FARPrIYRY phleapt:i0 M\um&emeda lga%qw‘soa{swfw@;ﬁra@tﬂeast 70%

wiw watterhyper pl astic growh. 30 In one enbodi ment, the
treatnment is treatnment of a proliferative conditi on

e L L R
isotonjrelispichieres, lSﬁ?p@r\fﬂﬂa@D@t@ and tumours (e.g.,

hi stocytoma, glioma, astrocyona, osteonma), cancers

i ond SR, SFAAR 35 L3N BE ot e o
DYFOQ?H-E%QQ WrﬁYﬁ%ﬂ%ﬂS i brosi's, atherosclerosis, smooth
muscle cell proliferation in the blood vessels, such

In onePSmBAANeS &eoéorﬁ&%‘ﬁtﬁ){ﬂo(é gg %&k&&maﬂ&gﬂg gy @p#da@%%tc dfe from

d
Wh'ChA?&Pﬁ"‘Bbﬁt?P"éﬁﬁ%gF mEFRared. e Pemplerddivtion: ¢ eat nent  of

l ung cancer, small cell lung cancer, gastrointestina
cancer, bomel cancer, colon cancer, rectal cancer,
colorectal cancer, - 43 - breast cancer, ovarian
cancer, prostate cancer, testicular cancer, liver
cancer, kidney cancer, bl adder cancer, pancreas
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5In one enbodi nent, the treatnent is treatnent of a
condition nediated by HDAC. The term "a condition
WO 250fi284%6d by HDAC, " as used herein pertai ns tRECTAGB2006/001737
condition in which HDAC and/or the action of HDAC is
i mportant or necessary, e.gz, for the onset,
progress, expression, etc. of that condition, or a
conditi on t hat is known to be treated by 1OHDAC
in b| tor ti of
In ong. 3 g1 orehostion el reTordilaRb) i fiely (5 abfoom
temp&!@wé? ven 85\/@1@% glandardedmosphsaicgirehstiee, HOACIO18R8ban a
(e.g., pondér bRNUREE) dflaﬂlb@' Iﬁ@%hllﬂ%@yﬁﬂﬁils%tﬁé BRI fréM'vﬂ‘F cif 8 Fdrmulation

ey o380 oS PRSP0 Y Bkl LA il
furtheg g ﬁ‘B'&[}nd are descrl bed in Watkins et al., 2002
i nternational (PCT) patent publication number WO

Materfofd sStRBKR- forlcﬁiu BPa%oﬁf rﬁj"fr]? Eg@nbﬁ %ﬁjd'enfcjr QQ&mpIQUt
o) e 9 1

water-?%relgj%o orlbla\qugﬂ G;g q]mgtm wl\ﬂg\lﬁf.':l),c%ﬁp(’egps Qélgose
solutioypg.g., ?5%Ntygiur:osp@P)Qsalme‘rcﬁ)lnjeczt@mﬁnfnssae; gugasedor e. g. ,
injectib@IAUSIOIE Ritgertt soluli§? JactMel RikdIrs sBiubn, etd/ol . 19, No.

1, pp. 916-922). Fi broprol [ feratlve di'sorders (e.g.,

liver fibrosis) (see, ki etal., 1999,
Suitahle safine)| sehigion Usalinedor lnmt$!0n§ 0. 9% wig sgdigaTchiagisierfai?) may be
obtainati, for &288ple (frirh Bakied Héalwes Eidp Thetfvrd AHIIIE UK Product
Code pB%,B?% i on number JP 10114681 A2). 25 Snooth nuscle

pro rative disorders (e.g., atherosclerosis,

restenosis) (see, e.g., Ki mirra et al ., 1994, Biol.
SuitabifhglitineseBadlution (ghicosa Tor iMusioB', SppwiviRes046 BP) may be obtained,
for exA¥RPIEOREE TR HoURhHIS BRE Thelidtd INoridik AN (PBEUG Code FUE1322).

- Parki nson's, Hunti ngton's chorea, 3C0anyotropic

| ateral sclerosis, spino-cerebellar degeneration)
The phargiaceitiog! conpnsifions ée-g+ fermulatipps pre-frawiasions)Bnayby presented
in unltm:seﬁo muithdose\éehled20taildes, fr exanple) Amnpdlfss Spidafias.,

et al ., 2002, internati ‘onal (PCT) patent
Th lgqu a'§ 1;1 l1 er WO 02/090534). I nf | ammat ory
ep f@@&%‘é afé?"‘aua IJsap REFERATSS ©-9- HerImacRspdermuiationt i s)

extempgrapeouslyy e,9. Emrmmelwnesm use, ﬂﬁ@ﬁamﬂleoiolmm*rtrﬁrampbge V)
infusiofasag. Commun. , Vol . 242, No. 3, pp. 648-652;

Takahashi , | , et al, 1996, J. Antibiot. (Tokyo),

Vol . 49, I\Io 5, pp. 453-457). Diseases involving
One agpqst oY bR &EsseNt I8 ipvention pedains ime phermsicautioal herhpssition (e.g.,
formuiptém, pesfsmuldtio)chs dedoribbd BRAIN Y a 66iHle Eorllainel(e’y. Slial,

ampodf ntrdiidus %)%@8%%‘%6PCTY%2056/ 001737 44 -

Haemat op0| etic disorders (e.g., anaem a, sickle cell
One aspestof the prdsehbinsaeintivapetaiesto @vigl or Avicald cantairingal .
pharm&@&ﬁcal&l sitid® e. gg?brn'n’ﬂ%tloﬁ pr@ﬁonﬁﬂ%ﬂﬁ%@e’s nbedﬂfya n.
Fungal infections (see, e.g., Bernstein et aF (5%
Proc. Natl. Acad. Sci. USA Vol . 97, 5No. 25, pp.
One aspgrebef the presentris ipvention pertaing B7Byiallor, atmnauls cantaioifiglay o)
pharmé@dut:cﬂl&are—Nﬁmuibtloﬁl@e glabhuidRvhasttdts), b8 Hesdribed hetdh.J-
mal ari a, trypanosom asis, helmnthiasis, protozoal
i nfections (see, fq , Andrews et al . , 2000, Int. J.
One agpéalcbgf thg presegign | m\@g ior\gertains ppan mtgquemgg; (l. \ﬁ)mm hagl
containimg e phaomse(itiet compgsitiorqa.q Normtilatidn), asl@&erib&e heree
Vol . 274, pp. 939-940). Viral infections (see, e.g.,
Chang et al., 2000, Nucleic Acids Res., Vol. 28, No.
20, pp. 3918-3925). 15Conditions treatable by inmmune
nodul ation (e.g., nultiple sclerosis, autoimmune
di abetes, lupus, atopic dermatitis, allergies,
asthma, allergic rhinitis, inflammtory bowel
di sease; and for inproving grafting of transplants)
(see, e.g., Dangond et al., 1998, Bi ochem Biophys.
Res. Commun., Vol. 242, No. 3, pp. 648-652; Takahashi
et al., 1996 J. Anti b| ot . (Tokyo), Vol . 49, No. 5,
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30 In one enbodi nent, the subject would receive the
HDAC i nhi bitor intravenously or subcutaneously in

WO zpaem2o4sd es sufficient to deliver between aboRET/6B1B6001737
ng/ n2 per day, for exanple, about 3, 30, 60, 90, 180,
300, 600, 900, 1000, 1200, or 1500 ng/nR2 per day.
Such quantities can be adm3dstered in a nunber of
suitable ways, e.g., large volunmes of 35 | ow

AmoooinafddibA@t | ons of HDAC i nhi bitor during one extended
period of tine or several tines a day The gquantities

ed for . one nor e ecutlve da

The B faesiica Ryl evmpises A D ev ol 3Tei ApunGH HDACI
t her eof per meek (7 day period). Alternatively, |ow

The ¥RarbReuR al BbraPosiRc@Mpriebs 8n &w@fmﬁ@/ﬁbllﬂﬁl’unbh&io lpon

subs{4 oA e o BREEAL Bl oS o R p Bkl

compogitianfetd: m«vwﬁm mdw@e@rfw;rg%ﬂah alg rsetsifp!wenave@mal( 7

formdiatiopesmpiifes Hoerapeatigalip efféctite encuht FCDATI. N2 per day
can be adm nistered for 5 consecut|ve days for a

JJotal of 1500 / er treatnment.
it wil 5 By e Rl ek ST e R b A AR ats dasagay of BaMIDAC (and
concahkatidne & HDAGI in forpulatiers andasinipugitibos) @nmansfrom subject to
subjé‘d? n @%@é#ﬁilﬁlﬁg M@Qif)‘ﬁmfapdoé&gé %l%eﬁ&al@%i@ﬁ%a%ﬂgmﬁ oPfhe level

of thg%P%Ugl? ! t?etr%ﬂt %_ciﬁi as% ge A %:I%li)%r %%etﬁﬂ?l{%é %eo%(eé;? se?ec?ed dosage

level ywih deprndan aMamgty piacorsintibding busnot Irrdtﬁcbtboﬁhre agtigty of the
partit@amdontpgouRld ok rdille B9 Advhinistration, tHe BB Bmin&tAtioR) /thd-rate of

excré’troj\ n{%%ﬁo%d“ﬂe@cﬁaﬁn%ﬂ{% t?édatTgnt oéﬁ%{ﬁbAC? Qompounds,
and/ gy i iak 456 1 Fprakiaaionatingha HWAG)dhp Reverisy @kthe conditon, and
the sgedes.i dexdage) aveight, | aonditien,yeantzl bealth, and pricr readical bistarg of the

subjet. Tﬁééﬂ%@ﬂ%ﬁ-l[ﬁ/@(ﬁn%@hbt@%f S&ﬁlrﬁﬁraﬁgﬁr\wﬂ! lﬁﬁlﬁéﬁ% ﬂé:’?;t"ihe

tal dose
ciscr3li e il Bl o8 A AR LSRRGl 1 ioSpoe wil be
selecterblo aghieverersl corgentraligs atijiensiteott aptign. thetaghigve the desired
effechwithait shasing sulistaraibRatsl)or dulialiodd siaewifeckor at

| east five consecutlve days. I n another speC|f|c

enbodi ge O& f PXD- 101 is adm niste
An exaieple oE A IPe 9@%‘»%982& B umelecy Fosra H@AGH (exg. V%XD-101> with a
molec@aseeight ofed 185dmyls tHah isarit hmg/kgniFod s Merkg, subjeat, that is ~3.3 g.
Whetl8fa88 & #f1.0DNralettRichg! Bat t%%mﬂﬁ&%nt&nﬁérﬁ%hoﬁ %Frv?; 3all

cQRdi n n
33580 20, AwiiERE 10 RoneuBalst okt nig o aiont may have
a conggptnatigy qfew mema@stmndm dexied fmlatgmt andhpwbhave a
conc@fRfflionf pes-330y/L. RBEW30eNEMP| 8.9, O5@ngldRERBES0.6A1D e
about 2, about 20, about 200, about 400, about 800
about 1200 about 1600 or about 2000 n%lggr day
In ong embodinant o comRPSiipi(a.Gt RIMuigtionithap & HPAGH msematron of at

least diri, 002 610800.i1n0.2, 85NHI0e2.0psE5.0mggmn. be admni ni stered
In oné @n‘lBéldHéHtethg%égmgGs;ﬁ&P foH%f%ﬁon)trEE %q“‘lDRél éo?-%ntratlon of up

to and RERERRO 30020, 10 % RoL0 B0 HgIY, for

exanpl e, from about 20 ng/day to about 2000 ng/ day,
In oné BRTbodRndrit At ML c3RCFBLIERIS ¢.9-185QY#Hn1 2000 o/ day,

bout to about 1200
In Onéggn (5’%8%2&38% GBP%%%ngwn%e‘g%g E1‘or once a day
In Onasmbﬁﬁm%t 9# | copeantretion isi hOfPaorg/about 2 ny to
In on@bmbodRaH, thaHmmboﬁeenﬁraﬁm BOOUS Bymily t o about 2000

ut 1200 ng,

In O"%E@Hﬁ';%’ﬁ W@%%“ﬁgﬁ’gp's g‘%@n‘?‘ 1200 ny/ day.

In ongrgRib R@q r?ﬁn? gﬂ“&@%“ﬁﬁ‘“ﬁ%"%’&rﬁ Pose@mdd in a single
dose or in divided doses of two, three, or four tines
daily. For adm nistration twice a day, a suitably
prepared nedi canent woul d therefore contain half of
the needed daily dose. 35Kits One aspect of the
present invention pertains to a kit (or kit-of-parts)
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adjusting pH), and devices (e.g., bags, tubes,
syringes, needles, transfer sets) for assenbly and
WO 08&120€569. , in the preparation of fornulati ornsCTaB2006/001737
subsequent adm nistration). 15The witten
instructions may al so include a list of indications
for which the fornmulation30e.g., the HDAC therein)
is a suitable treatnment. Fornul ati on Studi es 20These
studi es denonstrate a substantial enhancenent of

in one'@&&duﬁ@ﬂnumal dombokitibn (46, mrmratuo:ﬁ) teasZ0ADAGH coricesirationef at
ieastcg% (ﬁ@%?g ahd“%':s“% PhY @foTEW Mtycl odextrin,

negl um ne 0si ti
In on%&mb@mﬁmtetwﬁmﬂ*% (@194 [y’ 3?8}‘5( HebAR 8°Q°§P8é}l°“ of up
to andiBEIGENG B30, 200, WOO,BIY 80,130 15 HK 508, hrikigyithmnMon.
Furthernore, the conpositions have a pH that, while

hi gher. tha use. 25 PXD 101
in O"WW@’B?B%H'FQQS%Q ‘Eﬂ"f’f"iqﬂ% P‘é‘et g%@'g'@gorbance El |
In onevaxhbadihent, HRACH orsenteationis AdBLHPMp| ot ting a
in on@é’rﬁ@éd:ﬁlélﬁlt HRIHBACY SorEntiafion 12. Ofﬁﬂmﬁh: rati Ion |2 2950 50
0 eria nm
In O"WE%‘HWW%RN& &{]ﬁeﬁt@f&n Se%/gwdet ernined as
in one7arBbadimpet Mpﬁ%ﬁweﬁl@ﬁ SBRIMYL the subsequent
In ondléthbédimenires MDACDeorsehimtioniis §.0stamives rat her than
nt) to reduce
in on{%ﬂﬁo&fﬁkn??\% HORE; Béﬂéél(mtgéifoﬂqg\g@-?%xzodéxt 0. Tedue
In onesgnbediment fh%“Béﬁfﬁ@F&P‘iré}@& te1 solubility of
PXD- 101 was determned to be 0.14 ng/nL for
The Cgﬁl é}% %egrtew@hﬁuiatmn} b hav§©| wibACH doyrcEmthetion etnating, for
@ .odextrin

examp ?eﬂ)a mgs %ﬁfé%jgga%ﬂlé I.?[IS ORsS 0?,8]1 tpa%ﬁ%tf ﬁ?é%o}:%%p&ﬁfﬁg

formufdipnl odextrins (a-CD and y-CD) and hydr oxypropyl
derivatives of the a, /3 and y cycl odextrins

4 PBAGCH coffehtration of
In Onégﬁbﬁa‘ﬁlggt '{ﬁ% R&P@% ! extrlp@%ogr@edél?mns of 550 raton @
at leaply], ﬁEL5 W 2Bp PV 10 1SS QAP the sol ubility of th
In onegmbodieent, ithe versposiifongefot.iree-Ermulaionlhtasey BDAG §°ncentraﬂ°n of

up to gﬁi@%{%ﬂhﬁr@Hm 500120821 60, 0£26; UMDY drFiesgrebter.
'ow ng table. HP-p CD offers the best sol ubi lity

enhancenent for PXD-101. 10 Table 1; Solubility
In ongammhndisiesh the HOA(E cerreriraiignss APROGLneS HERGE | odext ri n
In on&emBefifiaat, ited HOMY abi)cehbaion i€dGe200ttinets gyaateny/ nl)

In one 8J'n%BBIHetn¥, 0 RS Eenftafdh is 10-100 times greater.
In one embodiment, the HDACI concentration is 10-50 times greater.
In one embodiment, the HDACI concentration is 10-20 times greater.

For example, in one embodiment, the composition (e.g., pre-formulation) has a HDACI
concentration of 30-600 mM (corresponding to 10-20 times 3.0-30 mM).

In one embodiment, the composition (e.g., pre-formulation) has a HDACI concentration of
at least 0.1, 0.2, 0.5, 1.0, 2.0, 5.0, 10, 20, 30, or 50 mg/mlL..

In one embodiment, the composition (e.g., pre—fdrmulation) has a HDAGI concentration of
up to and including 1000, 500, 300, 200, 100, 50, 20, 10, 5, or 2 mg/mL.

in one embodiment, the HDACI concentration is 5-500 mg/mL.
In one embodiment, the HDAGI concentration is 10-500 mg/mL.
In one embodiment, the HDACI concentration is 20-500 mg/mL.
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100 0.65 5 HP-a-CD 250 2.32 17 HP--CD 250 11.76 y-CD
250 1.44 10 HP-y-CD 250 7.00 50 Phase Sol ubility

WO Bwsitbhat i on of 1- 1P-R-CD The phase sol ubi | PEHGB2006/001737
di agram for HP-p-CD was prepared for concentrations
of 15cycl odextrin between %0 and 500 ng/nL (5-50%
w v). The cal cul at ed saturated solubilities of the

| | d
Inon Con@%ﬁ% %F’gﬁ%‘?‘ l:%\c a*%ﬁ"ﬁ.‘ Q&é@;m{'ﬁgre 1. The plot
In ones¢robedimant; theHdPAC] eongantagiion is$-388 mgymbi near

In ond &hiBddieathie MBADPSIhcedteative ¢x10-800 Aigand HDAC

In on%é}ﬂﬁﬂ}%uéﬁh{h%m%fzﬂ%ﬁlogﬁtlrﬂ@n @é(hﬁor?@ﬂ?@“t 4:1. This

ase zclodextrlns i s

In oner@flmr@anwedé ARl genpeRiE ﬁﬁ%@ m9/mhty plot. The

In onegpdroivoditnenis the BDAGhtonoestrdtionds <fB/mglnlon in the ratio

of HDAG to cycl odextrin. This deviation nay be due
caused

eringntal error by the . decisi fo use ..
in one gmiigiiigen e Pt sF angf&iﬂﬁxwﬁﬁﬁm 168 aiaRGd3tiraton of
at leagi@k; &k, r1ed, dcb, &2 DA, r1i0n3@ HPp1REMMie to their
In oné/ésﬁlﬁdbﬁrhém@ﬂ%'iﬂnipﬁ{sﬂﬂhl(&@ , Yre-fokmdilatidt) hab laITonactonbaﬁmuon of
0
up to o) B opBriie, 6 S0b°18g, 3 o PG e Ao YRe BARE S,
bet ween 250 and 300 ng/nL are typically used to
in onepérobstfments thetDACEedngbhipationfiot0-10g@aM.on f or nul ati ons

in one\?ﬁh@oo?ﬁ‘u&lllto ﬁﬁ | EHRERMRN 1650 2R M0/ Mt 300 25%

- 48 - pH
In onegyn "F“P'E‘fyﬂ"'@r Pbceﬁ‘f@m&ilfogéﬁ %*8‘#’(} OMbrofile fgr 25%

in onagrabddRnpnt; BB H%Cmmntmllonss -800mMet y of buffer
In onééfﬁﬁcﬁﬁﬁeﬁStHéQﬁDA@iﬂcdd&eﬂﬁtfoﬂﬁsﬂd 600 Rigt.and Metal 1on
In one en%cgcp mént, thepﬁﬁﬁ\bl concentra[t)%Ws 54500 mh.

In one embodiment, the HDACI concentration is 50-500 mM.

In one embodiment, the HDACI concentration is 100-500 mM.

Where the HDAGI is provided in the form of a salt, the amount is calculated on the
basis of the parent compound. Consequently, the above values (e.g., 30-300 mg/mL,

~50 mg/mL) pertain to the parent compound, and not, for example, a sait thereof,

Amount of Cyclodextrin

In one embodiment, if cyclodextrin is present, the molar ratio of cyclodextrin to HDACl is
atleast 0.5,0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, or 1.5.

In one embodiment, if cyclodextrin is present, the molar ratio of cyclodextrin to HDACI is
up to and including 5, 4, 3.5, 3, 2.5, 2.0, 1.9, 1.8, 1.7, 1.6, or 1.5.

In one embodiment, the molar ratio is 0.5-5.
In one embodiment, the molar ratio is 0.8-4.
in one embodiment, the molar ratio is 1-3.

In one embodiment, the molar ratio is 1.2-2.5.
In one embodiment, the molar ratio is 1.4-2.
In one embodiment, the molar ratio is 1.5-1.9
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5Chapman & Hall, New York, 1983. Since cyclodextrin
m ght conplex with the buffering agents, appropriate
WO 286[13¢456 on of buffer systens was inportant: BUE&BIPE/001737
aci d/ NaOH buffer was selected for pH 4; phosphate
buf fer was selected for the pH range 6-8; and
gl yci ne/ NaOH buffer was seBgeted for the pH range
8-9. 10lt was noted that zwitterions can be
An exaalple tfis frefemed HIMICE dunsertfdtion forcaemasbsttionde.g, pre-formulation,

formdiélﬁtﬁf"f@'J1bterM' ﬁ‘tﬁ Jsﬁiﬁhéi% -@&’tﬁd!atBB fo ul%)éﬁtg have a

oyclodi GHOAGH f@%@apaw G IsE] Brie ol SRR th REYBDISE by

Concarﬂreh@maﬁ'ﬂﬁo‘ﬁmﬂ/l 1 M NaCH. The data are
summari sed in the followng table. The pH solubility

An ex%éfné ﬁf‘% gete%ﬁ%%ﬁvﬁf%w Y e Fdischl waht &g
~318 g/mg). §-y¢ owqbgs adnlecylargyeight of 21 B5%mel. 1 Bhecyphpdgxtrin to
HDA(BGncﬂecmlﬂ wasiiyHi satRois Wit B5/BIB bia<BisV olf ¢hey eomsdsitnpH A

(e.q, é&@-ﬂ)%lé&f&h%ﬁ%hm\’i@ RQ%%I éé?ﬁnﬁ't& HDP® ﬁﬂi‘% rﬁﬁwf
b
1.6 B PO \A A EDAGH eSS Gh BB
(l.e., 532460 granisatl BemynlogkkiGin dordeagh goars ohBXDsiOdhi fi cant |y
change, it was concluded that the coI our change was

C at S
1t may 58 BRIl e i orel Bclodid) 68 F o e IR D, T,
500, 410x PO 200 HH), o8 PAeIKg.25S0l ubi | ity Enhancenent with
in situ Salts Fornmers Initial experinments with acidic
in situ salt forners were based upon an
AmorBgh o that a one-to-one salt would be forned
between the salt forner and the HDAC . On the basis
In oneémbogimefie if meginBACPres BXDhe0d)lacratic ehangmirieon HIBAGIGs at least
0.5, 0796, 03042011109 pOAN, At bP1@; 157 M, solutions of the
sa t forner with a concentration of -0.16 M were
Bar.ed. Acidic in situ Salts Forners
In one em odiment, if arginine is present, the molar ratio of arginine to HDACi is up to

and including 5, 4, 3.5, 3, 2.5, 2.0, 1.9, 1.8, 1.7, 1.6, or 1.5.

In one embodiment, the molar ratic is 0.5-5.
In one embodiment, the molar ratio is 0.8-4.
In one embodiment, the molar ratio is 1-3.

in one embodiment, the molar ratio is 1.2-2.5.
In one embeodiment, the molar ratio is 1.4-2.
In one embodiment, the molar ratio is 1.5-1.9

An example of a preferred HDACI concentration for a compaosition (e.g., formulation) is
~10 mM. If that composition (e.g., formulation) is to have an arginine to HDACi molar
ratio of ~1.5-1.9, that corresponds to an arginine concentration of ~15-19 mM,

An example of a preferred HDACI is PXD-101, which has a molecular weight of

~318 g/mol. Free arginine has a molecular weight of ~174 g/mol. The arginine to HDACi
molecular weight ratio is ~174/318 or ~0.547. If the composition (e.g., pre-formulation,
formulation) is to have an arginine to HDACI molar ratio of ~1.5-1.9, that corresponds to
an arginine to HDACI weight ratio of ~0.82-1.04 (i.e., 0.82-1.04 grams of arginine for each
gram of PXD-101).
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35Acidic in situ salt forners proved to be
ineffective in inproving the solubility of PXD 101.

WO Xieer1zhas@a are sunmmari sed in the foll owi ng tabPEI/GBaeNe/061737
decrease in calculated solubility for ascorbic acid
suggests a chem cal interaction or a salting out
effect. WD 2006/ 120456PCTA8B2006/ 001737 - 49 - Table
3; Solubility Enhancenent of Acidic in situ Salt

it may-be peglerregia ensyrare fotalargining slose higsmithan 200AH0, 50, 30, or

20g/Mpl ubility (mg/m) Solubility Enhancement 8/ 02 Mol ar
rati o pH of Solution Lactic Acid 14.2 0.16 1..1 316

2.3 orbic Acid 27.7 0.01 0.1 4363 2.58
A—%ﬁ@@ﬁ@wm IR Acid 56.3 0.15 1,1 328

In one embodiment, if meglumine is present, the molar ratio of meglumine to HDACI is at
least 0.5, 0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, or 1.5.

In one embodiment, if meglumine is present, the molar ratio of meglumine to HDACIi is up
o and including 5, 4, 3.5, 3, 2.5, 2.0, 1.9, 1.8, 1.7, 1.6, or 1.5.

in one embodiment, the molar ratio is 0.5-5.
In one embodiment, the molar ratio is 0.8-4.
In one embodiment, the molar ratio is 1-3.

In one embodiment, the molar ratio is 1.2-2.5.
in one embodiment, the molar ratio is 1.4-2.
In one embodiment, the molar ratio is 1.5-1.9

An example of a preferred HDACI concentration for a composition (e.g., formulation) is
~10 mM. 1f that composition (e.g., formulation) is to have a meglumine to HDACi molar
ratio of ~1.5-1.9, that corresponds to a meglurnine concentration of ~15-19 mM.

An example of a preferred HDACI is PXD-101, which has a molecular weight of

~318 g/mol. Free meglumine has a molecular weight of ~195 g/mol. The meglumine to
HDACI molecular weight ratio is ~195/318 or ~0.613. If the composition

(e.g., pre-formulation, formulation) is to have a meglumine to HDACI molar ratio of
~1.5-1.9, that corresponds to a meglumine to HDACI weight ratio of ~0.92-1.17

(i.e., 0.92-1.17 grams of meglumine for each gram of PXD-101).

It may be preferred to ensure a total meglumine dose of less than 200, 100, 50, 30, or
20 g/kg.

Preparation of Compositions

The compositions {e.g., pre-formulations, formulations) may be prepared using
conventional methods that are well known in the field of pharmacy. For example,
methods that use standard laboratory or pharmaceutical processing equipment are well
known to those in the field of pharmacy.

One aspect of the present invention pertains to a method of preparing a composition
(e.g., pre-formulation, formulation) (as described herein) by combining: (a) a HDACI as
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2.43 Met hanesul phonic Acid 15.1 0.15 1.0 341 1.35
| sethionate 19.8 0.18 1.3 280 7.40 Maleic Acid 18.3

WO 20061120458 285 1. 65 Succinic Acid 18.6 0.18 1. BCRGB2006481737
Malic Acid 21.1 0.16 1.2 309 2.19 Wutamc Acid 23.1
0.11 0.8 39

defined herein, and (b) one or more of the following additional ingredients: cyclodextrin,
arginine, and meglumine; and optionally one or more other additional pharmaceutically
acceptable ingredients {(as described herein).

For example an appropriate amount of pure, dry HDACI (e.g., PXD-1 01) may be
dissolved in a solution of salt former {e.g., arginine, meglumine) or cyclodexirin in water at
a suitable concentration as described herein. Solubilisation may be achieved over a
period of from about 1 minute to about 1 hour by stirring, for example, using a magnetic
stirrer, paddle stirrer, or turbine mixer, with or without the application of heat. The
resulting solution is then diluted to the final volume, e.g., with the appropriate grade of
water, and stirred for a further period of time until the solution is homaogenous.

If necessary, the pH of the solution can be adjusted using a suftable acid (e.g., HCI} to
achieve a pH of greater than or equal to about 8.5. However, there may be a risk of
precipitating the HDACI if the pH is adjusted.

The solution is passed through a suitable filter (e.g., sterilising grade 0.2 pm fitter) and
placed in appropriate containers (e.g., vials, ampoules, etc.) ina suitable pharmaceutical
manufacturing environment, and sealed/capped.

Optionally, a lyophilisate is prepared by placing the solution in vials fitted with a suitable
lyophilisation stopper and removing the water by freeze-drying to provide a powder
suitable for reconstitution/re-hydration using a suitable re-hydration medium (e.g., saline,
glucose, etc.). After freeze-drying, the vials are sealed and capped.

One aspect of the present invention pertains to a method of preparing a formulation
{as described herein) by diluting, reconstituting, hydrating, re-hydrating, etc. a
pre-formulation (as described herein).

One aspect of the present invention pertains to a pharmaceuticat composition (e.g.,
formulation) (as described herein) obtained by diluting, reconstituting, hydrating,
re-hydrating, etc. a pre-formulation (as described hetein).

One aspect of the present invention pertains to a pharmaceutical composition {e.g.,
formulation) (as described herein) obtainable by diluting, reconstituting, hydrating,
re-hydrating, etc. a pre-formulation (as described herein).

For example, formulations may be prepared from pre-formulations, for example,
extemporaneously, by dilution, reconstitution, hydration, re-hydration, etc., using
appropriate liquids, e.g., water (e.g., water-for-injection), aqueous saline (e.g., 0.9% wiv
saline solution), aqueous glucose (e.g., 5% wiv glucose solution), etc.
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449 3.23 Salt concentration equivalent to 0.16 M 2
"SID'" nolar ratio is "salt fornmer-to-HDAC " ratio.

WO BBHEBI04S6i n situ Salts Fornmers Al of the basiRCH/GBHI06/001737
salt forners denonstrated a significant enhancenent
of the .solubility of PXD 18& solubility. The data are
sunmmarised in the follow hg fable. Table 4:
Sol ubi lity Enhancenent of Basic in situ Salt Formers
Salt Fornmer Salt Conc. (nmg/nmL)1 HDAGC Solubility

For examplelan Sepropidte egnoBEnhefliquidenncentptedstampagiiiono pH of

(e.q., %%%gﬁﬁ&?qiﬁiﬂdn? ﬁé&id%diﬁ a%iaP6r Ampolleay¥6 iM@ddsddinto a
typica %'L%t%?vefﬁb [ gaiﬂ'\Je g%c%gé ng,?é(?\dzhgﬂesalting formulation used for

administration by intravenous infusion.

For example, an appropriate amount of a lyophilate/iyophilisate composition

(e.q., pre-formulation) may be reconstituted (or re-hydrated) by adding a suitable agueous
medium (e.g., water for injection, 0.9% saline solution, 5% glucose solution, efc.), e.g., to
the vial containing the lyophilate/lyophilisate, e.g., using a suitable syringe and needle.
The contents of the vial may then be shaken to dissolve the lyophilised powder. The
resulting composition may then be used as a formulaton, and administered to the subject,
or may be used as a pre-formulation, and diluted to the required concentration, e.g., by
addition to a suitable infusion medium, e.g., in an infusion bag.

One aspect of the present invention pertains to a method of formulating a HDACI (as
described herein) comprising the step of: combining said HDACI with onhe or more of the
following additional ingredients: cyclodextrin, arginine, and meglumine (as described
herein); and optionally one or more other additional pharmaceutically acceptable
ingredients (as described herein).

One aspect of the present invention pertains to a method of increasing the concentration
of a HDACI (as described herein) in a pharmaceutical compaosition, comprising the step
of: formulating said HDACi with one or more of the following additional ingredients:
cyclodextrin, arginine, and meglumine (as described herein); and optionally one or more
other additional pharmaceutically acceptable ingredients (as described herein).

Solid Formns

One aspect of the present invention pertains to a pharmaceutical composition comprising
an HDAC inhibitor (e.g., PXD-101) in solid dosage form (e.g., tablet, capsule, gelatin
tablet, etc.) (e.g., a gelatine capsule).

One aspect of the present invention pertains to a solid dosage form {e.g., tablet, capsule,
gelatin tablet, etc.) (e.g., a gelatine capsule) containing an HDAC inhibitor, as described
herein, '

One aspect of the present invention pertains to a solid dosage form (e.g., tablet, capsule,
gelatin tablet, ete.) (e.g., a gelatine capsule) containing a pharmaceutical composition
(e.g., formulation}, as described herein.
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10Salt concentration equivalent to 0.16M It was noted
that the majority of the prepared sanples were a
strony yell ow col our. Triet4tanol am ne and tris were
an exception, although this was probably due to the

Meditaldisel Mathdds@f Tasgesht §td.on of HDAC in solution was
relatively low The four basic salts that 15gave the
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ther nd w'v saline solutions) to determne if

efgrrpl es coul d be diluted to a desired infusion
concentration of 3.5 ng/nL of HDAC . These
One Q¥ bNBBpPesent invention pertains to a pharmaceutical composition (e.g.,

pre-formulation, formulation), as described herein, for use in a method of treatment of the
human or animal body by therapy.

One aspect of the present invention pertains to use of the pharmaceutical composition
compoenents as described herein (e.g., a HDACH oné or more of cyclodexirin, arginine,
and meglumine; etc.) in the manufacture of a medicament for the treatment of a condition,
as described herein.

One aspect of the present invention pertains to use of a pharmaceutical composition
(e.g., pre-formulation), as described herein, in the manufacture of a medicament for the
treatment of a condition, as described herein.

One aspect of the present invention pertains to a method of treatment, comprising
administering to a subject in need of treatment a pharmaceutical composition (e.g.,
formulation), as described herein,

One aspect of the present invention pertains to a method of (a) regulating (e.g., inhibiting)
cell proliferation; (b) inhibiting cell cycle progression; (¢) promoting apoptosis; or (d) a
combination of one or more of these, in vitro or in vivo, comprising contacting a cell with a
pharmaceutical composition (e.g., formulation) as described herein.

Any type of cell may be treated, including but not limited to, lung, gastrointestinal
(including, e.g., bowe!, colon, colorectal), breast (mammary), ovarian, prostate, liver

~ (hepatic), kidney (renal), bladder, pancreas, brain, and skin.

One aspect of the present invention pertains to a method of administering a HDACI, as
defined herein, to a subject, comprising administering to said subject a pharmaceutical
composition (e.g., formulation), as described herein,

Treatment

The term "treatment,” as used herein in the context of treating a condition, pertains
generatly to treatment and therapy, whether of a human or an animal (e.g., in veterinary
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The term "treatment” includes combination treatments and therapies, in which two or
more treatments or therapies are combined, for example, sequentially or simultaneously.
For exampie, the compounds described herein may also be used in combination
theraples, e.g., in conjunction with other agents, for example, cytotoxic agents, etc.
Examples of freatments and therapies include, but are not limited to, chemotherapy

(the administration of active agents, including, e.g., HDACIs, antibodies (e.g., asin
immunotherapy), prodrugs (e.g., as in photodynamic therapy, GDEPT, ADEPT, etc.);
surgery; radiation therapy; and gene therapy.

Conditions
In one embodiment, the treatment is treatment of a proliferative condition.

The terms “proliferative condition,” "proliferative disorder,” and "proliferative disease,” are
used interchangeably herein and pertain to an unwanted or uncontrolled cellular
proliferation of excessive or abnormat cells that is undesired, such as, neoplastic or
hyperplastic growth.

In one embodiment, the treatment is treatment of a proliferative condition characterised
by benign, pre-malignant, or malignant cellular proliferation, including but not limited to,
neoplasms, hyperplasias, and tumours {e.g., histocytoma, glioma, astrocyoma, osteoma),
cancers (see below), psoriasis, bone diseases, fibroproliferative disorders (e.g., of
connective tissues), pulmonary fibrosis, atherosclerosis, smooth muscle cell profiferation
in the blood vessels, such as stenosis or restenosis following angioplasty.

In one embodiment, the freatment is treatment of cancer.

In one embodiment, the treatment is treatment of lung cancer, small celt lung cancer,
gastrointestinal cancer, bowel cancer, colon cancer, rectal cancer, colorectal cancer,
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Arginine Concentration (ng/mL) 13.7 27.4 54.8 82.2
PXD- 101 Concentration (nmg/nL) 7.9 13.5 31.1 45.3
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Megl um ne Concentration (ng/nL) 15.35 30.7 61.4 92.1
PXD- 101 Concentration (nmg/nL) 10.5 21.2 39.1 57.3
20Using this linear relatig®wship, it was possible to
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in one embodiment, the treatment is treatment of a condition mediated by HDAC.

The term "a condition mediated by HDAC," as used herein pertains to a condition in
which HDAC and/or the action of HDAC is important or necessary, €.g., for the onset,
progress, expression, etc. of that condition, or a condition that is known to be treated by
HDAC inhibitors (such as, e.g., trichostatin A). One of ordinary skill in the art is readily
able to determine whether or not a candidate HDACI treats a condition mediated by
HDAC for any particular cell type. For example, assays which may conveniently be used
to assess the activity offered by a particular compound are described in Watkins et al,,
2002, international (PCT) patent publication number WO 02/30879.

Examples of such conditions include, but are not limited to, the following:

Cancer (see, e.g., Vigushin et al., 2001, Clin. Cancer Res,, Vol. 7, No. 4, pp. 971-976).

Psariasis (see, e.g., lavarone et al., 1999, Mol. Cell Biol., Vol. 19, No. 1, pp. 916-922).

-Fibroproliferativé disorders (e.g., liver fibrosis) (see, e.g., Niki et al., 1999, Hepatology,
Vol. 29, No. 3, pp. 858-867; Corneil et al., 1998, published Japanese patent application,
publication number JP 10114681 AZ2).

Smooth muscle proliferative disorders (e.g., atherosclerosis, restenosis)
(see, e.9., Kimura et al., 1994, Biol. Pharm. Bull., Vol. 17, No. 3, pp. 399-402).

Neurodegenerative diseases {e.g., Alzheimer's, Parkinson's, Huntington's chotea,
amyotropic lateral sclerosis, spino-cerebellar degeneration) (see, e.g., Kuusisto et al,,
2001, Biochem. Biophys. Res. Commun,, Vol. 280, No. 1, pp. 223-228; Stefan, J., et al,,
2002, international (PCT) patent publication number WO 02/090534).

Inflammatory diseases (e.g., osteoarthritis, rhetmatoid arthritis) (see, e.g., Dangond et
al., 1998, Biochem. Biophys. Res. Commun., Vol. 242, No. 3, pp. 648-652; Takahashi, |.,
et al, 1996, .. Antibiot, (Tokyo), Vol. 49, No. 5, pp. 453-457).

Diseases involving angiogenesis (e.g., cancer, rheumatoid arthritis, psoriasis, diabetic
retinopathy) (see, e.g., Kim et al., 2001, Nature Medicine, Vol. 7, No. 4, pp. 437-443).
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to Achi eve Target HDAC Concentrations Target PXD 101
WO 2@or1e045¢ ng/ nL) 50 ng/ L 70 mg/ k. 100 ng/ b APGIHGBRE06/001737

Conc. (mg/nL) 90.6 110.8 181.2 Megl um ne Conc.

(mg/ ML) 79.2 126.9 158.3 Eg it can be seen that
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Mbl ar Concentratl on of Basic Salt 0.079 MO0. 157 M
BactebiaBhtechibii(Eed) 359 Onisheet(@ 1996, Science, Vol. 274, pp. 939-940).

Viral infections (see, e.g., Chang et al., 2000, Nucleic Acids Res., Vol. 28, No. 20,
pp. 3918-3925).

Conditions treatable by immune modulation (e.g., multiple sclerosis, autoimmune
diabetes, lupus, atopic dermatitis, allergies, asthma, allergic rhinitis, inflammatory bowel
disease; and for improving grafting of transplants) (see, e.g., Dangond et al., 1998,
Biochem. Biophys. Res. Commun., Vol. 242, No. 3, pp. 648-652; Takahashi et al., 1996,

J. Antibiot. (Tokyo}, Vol. 49, No. 5, pp. 453-457).

Dosing

Administration can be effected in one dose, continuously or intermittently (e.g., in divided
doses at appropriate intervals) throughout the course of treatment. Methods of
determining the most effective means and dosage of administration are well known to
those of skill in the art and will vary with the particular formulation used for therapy, the
purpose of the therapy, the target cell(s) being treated, and the subject being treated.
Single or multiple administrations can be carried out with the dose level and patiern being
selected by the treating physician, clinician, or veterinarian.

In one embodiment, the subject would receive the HDAC inhibitor intravenously or
subcutaneously in quantities sufficient to deliver between about 3-1500 mg/m? per day,
for example, about 3, 30, 60, 90, 180, 300, 600, 900, 1000, 1200, or 1500 mg/m? per day.
Such quantities can be administered in a number of suitable ways, e.g., large volumes of
low concentrations of HDAC inhibitor during one extended period of time or several times
a day. The quantities can be administered for one or more consecutive days, alternate
days, intermittent days, or a combination thereof per week (7 day period). Alternatively,
low volumes of high concentrations of HDAC inhibitor during a short period of time, e.g.,
once a day for one or more days either consecutively, alternately, intermittently or a
combination thereof per week (7 day period). For example, a dose of 300 mg/m? per day
can be administered for 5 consecutive days for a total of 1500 mg/m? per treatment. In
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diluted with 5% w v glucose and 02% w v saline to

give a target infusion concentration of 3.5 ng/nL of

HDAC . These sanpl es were-48iccessful ly diluted and

physically stable for nore than 24 hours. The fjnal
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Typicaily, Bn (nteVensus Bahilationcati7be\prapgied iwiichi@rgains a concentration of

HDAC inhibitor of from about 1.0 mg/mt to about 10 mg/mL, e.g., 1.0 mg/mL, 2.0 mg/mL,
3.0 mg/mL., 4.0 mg/mL, 5.0 mg/mL, 6.0 mg/mL, 7.0 mg/mL, 8.0 mg/mL, 9.0 mg/mL and
10 mg/mL, and administered in amounts to achieve the doses described above. Inone
example, a sufficient volume of intravenous formulation can be administered fo a subject
in a day such that the total dose for the day is between about 300 and about 1200 mg/m?

In a specific embodiment, 900 mg/m? of PXD-101 is administered intravenously every
24 hours for at least five consecutive days. in another specific embodiment, 100 mg/m®
of PXD-101 is administered intravenously every 24 hours for at least five consecutive
days

In another embodiment, oral dosages of HDAC inhibitors, when used to treat the desired
condition, can range from about 2 mg to about 2000 mg per day, such as from about

20 mg to about 2000 mg per day, such as from about 200 mg fo about 2000 mg per day.
For example, oral dosages can be about 2, about 20, about 200, about 400, about 800,
about 1200, about 1600 or about 2000 mg per day. ltis understood that the total amount
per day can be administered in a single dose or can be administered in multiple dosing
such as twice, three, or four times per day.

For example, a subject can receive from about 2 mg/day to about 2000 mg/day, for
example, from about 20 mg/day to about 2000 mg/day, such as from about 200 mg/day to
about 2000 mg/day, for example from about 400 mg/day to about 1200 mg/day. A
suitably prepared medicament for once a day administration can thus contain from about
2 mg to about 2000 mg, such as from about 20 mg to about 2000 mg, such as from about
200 mg to about 1200 mg, such as from about 400 mg/day to about 1200 mg/day. The
HDAC inhibitors can be administered in a single dose or in divided doses of two, three, or
four times daily. For administration twice a day, a suitably prepared medicament would
therefore contain half of the needed daily dose.

Kits

One aspect of the present invention pertains to a kit (or kit-of-parts) comprising:

(a} a pharmaceutical compaosition (e.g., pre-formulation, formulation) as described herein,
preferably provided in a suitable container and/or with suitable packaging; and

(b) instructions for use, for example, written instructions on how to administer the
composition, etc.
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Formulation Studies

These studies demonstrate a substantial enhancement of HDACI solubility (on the order
of a 500-fold increase for PXD-101) using one or more of: cyclodextrin, arginine, and
meglumine. The resulting compositions are stable and can be diluted to the desired
target concentration without the risk of precipitation. Furthermore, the compositions have
a pH that, while higher than ideal, is acceptable for use.

O\ Q\/\ N
N

UV Absorbance

The ultraviolet (UV absorbance E'; value for PXD-101 was determined by plotting a
calibration curve of PXD-107 concentration in 50:50 methanoi/water at the A, for the
material, 269 nm. Using this method, the E', value was determined as 715.7.
Methanol/water was selected as the subsequent diluting medium for solubility studies
rather than neat methano! (or other organic solvent) to reduce the risk of precipitation of
the cyclodexirin.

Sclubility in Demineralised Water

The solubility of PXD-101 was determined to be 0.14 mg/mL for demineralised water.
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cyclodgxiy Wesgwt plticiars 1o eshielm INSRANGANAIGN T o dataare summarised in
the following table. HP-B-CD offers the best solubility enhancement for PXD-101.

Table 1; Solubility Enhancement of Cycfodémrins
_ ~ BAG:
' Cyciodextltln HDA '. | Solubility
Cyclodextrin Concentration | Concentration
Enhancement
(mg/mL) (mg/mL)
a-CD 100 0.65 5
HP-a-CD 250 2.32 _ 17
HP-B-CD 250 11.76 84
y-CD 250 1.44 ; 10
HP-y-CD 250 _ 7.00 50

Phase Solubility Determination of HP-B-CD

The phase solubility diagram for HP-B-CD was prepared for concentrations of
cyclodextrin between 50 and 500 mg/ml. (5-50% w/v). The calculated saturated
solubilities of the complexed HDACI were plotted against the concentration of
cyclodextrin. See Figure 1.

The plot shows that there is an approximately linear relationship between cyclodextrin
and HDAC] concentration with a molar ratio of about 4:1. This type of phase solubility
diagram for cyclodextrins is referred to as an A-Type phase solubility plot. The plot
shows a slight positive deviation in the ratio of HDACI to cyclodextrin. This deviation may
be due to experimental error caused by the decision to use of mass, instead of volume, to
dispense the more concentrated cyclodextrin samples due to their viscosity.

Alternatively, it is possible that there is a slight deviation from the finear A-Type phase
solubility behaviour.

Concentirations of HP-3-CD between 250 and 300 mg/mL are typically used to produce
isotonic solutions for injection formulations so a cyclodextrin concentration of 250 mg/mL
or 25% wiv was selected for further studies.
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the following table. Table 13: pH of Diluted Salt

T SO s Y 57 i S B ot
in the Soiffating capaditp of the ivpffer systenseat hight iH. SPhaxefprethe teguired pH

could only be achieved by adjusting the pH of the system by the addition of 1 M NaOH.

The data are summarised in the following table. The pH solubility profite is shown in
Figure 2.

Table 2: pH Profile Data
Target pH 4 3] 7.4 9.5 *
Actual pH 4.35 5.99 7.28 809 | 891
PXD-101 Conc. (mgml) | 145 | 17.3 | 188 | 194 | 360
*pH adjusted with 1M NaOH to give actual pH

A yellow colouration was observed in all the samples prepared above pH 6, which was
stronger as the pH increased. Observing that the concentration of the samples between
pH 6 and 8 does not significantly change, it was concluded that the colour change was
associated with pH. This conclusion was supported by a reduction in the intensity of
colour in samples during pH adjustment.

Solubility Enhancement with in sifu Salts Formers

Initial experiments with acidic and basic in situ salt formers were based upon an
assumption that a one-to-one salt would be formed between the salt former and the
HDACI. On the basis of a preferred HDACI (PXD-101) concentration of 50 mg/miL
{corresponding to 0.157 M), solutions of the salt former with a concentration of ~0.16 M
were prepared.

Acidic in sity Salts Formers

Acidic in situ salt formers proved to be ineffective in improving the solubility of PXD-101.
The data are summarised in the following table. The decrease in calculated solubility for
ascorbic acid suggests a chemical interaction or a salting out effect.
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Ascofislclgdidat o t he sam?ﬂeis upti | ogrieci pi t ato.on wals %Baed 2.58
Lact&tji%ié’ﬁm t—each a%rq o st BRE berT repyr ded: I3l aqt & 43

are su rise ollowing tiable " Tablle 14 pH
o AR EIAGH | SorGth |1 |y Eﬁﬁéncenéﬁt Bhstens 41 | 195
Isethionate 19.8 0.18 1.3 280 7.40
Maleic Acid 18.3 0.18 1.3 285 1.65
Sucginic Acid 18.6 0.18 1.3 278 2.45
Malic Acid 211 0.16 1.2 309 ' 2.19
Glutamic Acid 23.1 0.11 0.8 449 3.23

Salt concentration equivalent to 0.16 M.

2 «3JD" molar ratio is “salt former-to-HDACI” ratio.

Basic in situ Saits Formers

All of the basic in sifu salt formers demonstrated a significant enhancement of the
solubility of PXD-101 solubility. The data are summarised in the following table.

Table 4: Solubility Enhancement of Basic in sifu Salt Formers
Sat Former |53 CORG Siﬁﬁ;;y Solubility S/D pH of
(mg/mL)’ Enhancement | Molar Ratio | Solution
{  {mg/ml)

Argi'nirie 27.4 13.5 96 3.7 9.07
Lysine 23.0 12.0 86 4.2 9.11

Meglumine 30.7 21.2 152 24 9,22
Triethanolamine | 23.5 2.8 20 17.8 8.80
Diethanolamine 16.5 10.5 75 4.8 9.13
Tris 19.0 3.6 26 13.7 8.97
Ethylenediamine 9.4 21.8 156 2.3 9.30

Salt concentration equivalent to 0.16M

It was noted that the majority of the prepared samples were a strong yellow colour.
Triethanolamine and tris were an exception, although this was probably due to the fact
that the concentration of HDACGI in solution was relatively fow. The four basic salts that
gave the highest solubility enhancement were: ethylenediamine, meglumine, L-arginine

and L-lysine.
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0.47 M Megl um ne 0.314 M Arginine/ 25% HP-13-CD 0. 314
M Megl um ne/ 25% HP43-CD Initial pH 9.40 8.92 9.09 +

WO 2006/p2043C] 9. 11 (solid forned at interface) 8PEEGB2006/601737
(stabl e overnight) 8.99 (stable overnight) + 40 pL
MC 8.66 8.76 (possibly turbid) + 60 ul _ HCl . 8.42
8.56 (turbid) + 80 pL MC -508.22 (turbid) 15A
reduction of the strong yellow tint of the sanples

was noteglvmththe addition of the HCl. This
The ﬁ%ﬁi?{e}éﬂdﬁ(ﬁ dofeBRD e Yend @“b?ﬂeﬁ%i“"ﬂ% <& (‘éfec[ellu% ﬁgx%ﬂts
(with 5% WinaluEoge ABE 0.9% e a@hnsﬁotwwra%)é% BisamiE e samples could be

diluted to a desired infusion concentration of 3.5 mgimL of HDACI. These experiments
suggested an incompatibility between ethylenediamine and 5% wiv giucose solution.
However the other salts could be diluted without evidence of precipitation.

Phase Solubility Diagrams for Arginine and Meglumine

Phase solubility diagrams for both arginine and meglumine were prepared using three
further concentrations of these salt formers (x 0.5, x 2, and x 3 the 0.16 M concentration
used in the previous study), as set out in the following table.

Table 5: Concentrations of Basic in situ Salt Former
X 0.5 X1 X2 X3
Molarity 0.079M | 0.157M | 0.314M | 047M
Arginine (mg/mL) 13.7 27.4 54.8 82.2
Meglumine {mg/mL) 15.4 30.7 81.4 92.1

The data are summarised in the following table. The phase solubility diagrams are shown
in Figure 3. The plot shows that there is a linear relationship beitween solubility of HDACI
and salt former concentration for both arginine and meglumine.

Table 6: Solubility Data
Concentration of Arginine (M) 0.079 0.157 0.314 0.47
Arginine Concentration (mg/mL) - 13.7 27.4 54.8 82.2
PXD-101 Concentration (mg/mL) 7.9 13.5 31.1 453
Concentration of Meglumine (M) 0.079 0.157 0.314 0.47
Megiumine Concentration (mg/mL) 15.35 | 30.7 614 92.1
PXD-101 Concentration (mg/mL) 10.5 21.2 39.1 57.3

Using this linear relationship, it was possible to predict that both arginine and meglumine

could be used to prepare HDAGI concentrations of greater than 100 mg/mL. The

minimum predicted concentrations of the basic in situ salt formers required for possible
target HDACI (PXD-101) concentrations are summarised the following table.
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Saturated samples were also diluted with pH 7.4 phosphate buffer, but with less success.
Diluting 0.47 M and 0.314 M meglumine samples with pH 7.4 phosphate bufter instantly
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the desired concentration of greater than or équal to 50 mg/mL.

Solubility Enhancement: Cyclodextring & in situ Salt Formers

Samples which contained 25% wiv HP-B-CD and 0.157 M or 0.314 M arginine or
meglumine were prepared, and the solubility of HDACi (PXD-101) therein was studied.
Surprisingly, the combination of ¢yclodextrin and salt former (arginine or megiumine)
proved to be greatly synergistic, and provided a notable increase in HDACI solubility.

The data are summarised in the following table. The phase solubility diagram is shown
in Figure 4.

Table 10: Solubility Data
Molar Concentration of Arginine (M) 0.157 0.314
Arginine Concentration {mg/mL) 27.4 54.8
PXD-101 Concentration (mg/mL) 39.2 57.1
Molar Concentration of Meglumine (M) 0.157 0.314
Meglumine Concentration (rriglmL) 30.7 61.4
PXD-101 Concentration (mg/mL} 43.0 62.5

By also plotting the HDAC!I concentration against the pH of the salt former/éyclodextrin
systems and of the buffered pH/cyclodextrin systems (described above), it is shown that
the solubility enhancement ebserved for sailt formers is more than that which would be
provided by solely a pH effect. The data are summarised in the following table. The pH
profile is shown in Figure 5. This observation provides further evidence that arginine and
megiumine are acting as in sifu salt formers.
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Dosi ng Schedul e PXD-101 was adm nistered as a

30-m nute intravenous infusion on days 1 to 5 every 3

weeks to subjects with adv@hced cancer.

Sequent i al

dose cohorts of 3-6_subjects were Sexam_ned (150,

300,

600, 900, drablel 20@HaNd®lybility Dataved by
ex aib LI B§bn08f AGinine (M) 0.157 0.314
pH of Saturated Solution 8.78 8.92
PXD-101 Concentration {mg/mL) 39.2 57.0
Concentration of Meglumine (M) 0.157 0.314
pH of Saturated Solution 8.88 9.09
PXD-101 Concentration (mg/mL) 43.0 62.5

By employing the in situ sait former/cyclodextrin system, higher concentrations of HDACI
could be achieved with the addition of less salt former. Consequently, this system
produces a HDACI concentrate with a lower pH than a system where only salt former is
use. The data are summarised in the following table.

Table 12: pH of Salt Former/Cyciodexinin/PXD-101 Systems

MOIar Congentration of Basic Salt

x 0.5 x1
0.079 M 0.157 M
Arginine/HP-B-CD (pH) 878 8.92
Meglumine/HP-B-CD (pH) 8.88 9.09

Dilutions of the HDAC: solutions to give a target infusion concentration of 3.5 mg/mL of
HDACI were successful with both 0.9% wiv saline and 5% wiv glucose. In many cases,
the lower pH of the initial system led to lower pH in the diluted solution, which leads to
better tolerance of the infusion by the subject. The data are summarised in the following

table.
Table 13: pH of Diluted Salt Fornier’lC-ycIodextﬁnIPXD-1-O'i Systems
HDACI Conc. i
ACi Conc oH of Initial pl—! of sam.ple pH of sam'ple
of Sat'd diluted with diluted with
) Saturated
Solufion . 5% wiv 0.9% wiv
Solution _ .
{mg/mL) Glucose Saline
0.157 M Arginine 39.0 8.78 8.49 -
0.157 M Meglumine 43.0 8.88 8.67 -
0.314 M Arginine 57.0 8.92 8.90 8.96
0.314 M Meglumine 62.5 9.09 9.06 9.28
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expanded cohort at 1000 ng/n2 for I.V. and oral
testing. The treatnent doses and cycles are
WO 20¢am28436zed in the followi ng table. Tabl e 16PCTERASGH01737
Doses and Cycl es Dose (ng/ nR) Number of Subjects
Total Nunber of Cycles Range of Cycles at Each Dose
150 4 9 1-4 300 4 9 1-4 6086 16 1-6 900 3 13 1-9

1200 6 15 1-9 1000 6 10 1-3
Further pH Adiustment

The pH of the systems containing arginine or meglumine is approximately 9. However, it
is possible that the HDACI (e.g., PXD-101) is chemically unstable at a pH above 8.5,
Therefore, attempis were made to lower the pH of the salurated systems using 2 N HCJ,
in an effort to improve the chemical stability of the HDACI.

To a 1 mb aliquot of the saturated sample was added 20 pl. of 2 N HCI. The resulting
sample was allowed to stabilise overnight and the new pH of the system recorded.
Subsequently, 20 pl aliquots of 2 N HCl were rapidly added to the samples until
precipitation was noted, the pH at each addition step being recorded. The data are
summarised in the following table.

Table 14: pH Adjustment of Solubility Enhancement Systems
_ . 0.314 M Arginine/ | 0.314 M Meglumine/
0.47 M Meglum '
SUMING 1 259 HP-p-CD 25% HP-3-CD
Initial pH 9.40 8.92 9.09
- 9.1
8.85 .
+ 20 pLHel (solid formed at (stable overnight) (stableao?eri ht)
interface) g g
+ 40 pL HCH - 8.66 _8'76 .
{possibly turbid}
) 8.56
¥+ 80 pl HCI - 8.42
¥ {turbid)
8.22
+ 80 uL HCI - . -
B (turbid)

A reduction of the strong yellow tint of the samples was noted with the addition of the HCL
This observation is ‘consistent with the earlier conclusion that the colouration of PXD-101
is pH dependent and is not a direct indication of decomposition.

The results indicate that the basic salt former/cyclodextrin system is more stable than the
system containing only the basic salt former. The observations from the 0.47 M
meglumine sample suggested that the solid only formed at the interface between the
introduced volume of HCI and the saturated HDACI solution - this solid would not dissolve
upon shaking and no further precipitationfturbidity occurred. More successful pH
adjustment may be possible with a weaker or more dilute acid.

The results also suggest that the arginine/cyclodextrin system is more physically stable
than the meglumine/cyclodextrin system; however, it should be noted that the initial
concentration of the meglumine system is 5 mg/mL higher.
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10Results Plasma Pl < anal ysis was perfornmed for
subjects of all dose groups on days 1 and 5 of cycle
woO 2bod/mloksswi ng 30 minutes of |.V. infusion. TheP®l/€B2006/001737
analysis is summarized in the followng table. 15
Table 17 Summary of PK Ana ysis AUCG t/ AUCday
s / Dose Cmax tvy Vd O -s_4kCo_t (mg/ n2) (ng/nL)
(mn) (L/n2) (Uhr/nR) (ngxhr/nmL) AUCO3, AUCday i

EXAMPLES

The following are examples are provided solely to illustrate the present invention and are
not intended to limit the scope of the invention, as described herein.

Example 1
Preparation of PXD-101 Solution in L-Arginine

A 10 g quantity of L-arginine was added to a vessel containing approximately 70 mL of
Water-For-Injections BP. The mixture was stirred with a magnetic stirrer untii the arginine
had dissolved. A 5 g quantity of PXD-101 was added, and the mixture stirred at 25°C
until the PXD-101 had dissolved. The solution was diluted to a final volume of 100 mL
using Water-For-Injections BP. The resulting solution had a pH of 9. 2—9 4 and an
osmolality of approxnmately 430 mOSmol/ky.

Sterilisation and Filling

The solution was fittered through a suitable 0.2 um sterilising (e.g. PVDF) membrane.
The filtered solution was placed in vials or ampoules, which were sealed by heat, or with
a suitable stopper and cap.

Storage of Solutions

The solutions were stored at ambient temperature, or, more preferably, under
refrigeration (e.g., 2-8°C) in order to reduced degradation of the HDACI.

Example 2
Intravenous Dosing of PXD-101

Background

PXD101 is a low molecular weight histone deacetylase (HDAC) inhibitor with a
sulfonamide-hydroxamide structure. HDAC inhibitars modulate transcriptional activity of
genes important for tumor growth and survival. PXD101 has potent antiproliferative
activity against cell lines from multiple cancer types in vitro, and demonstrates
antineoplastic activity in animal tumor models. PXD101 reduces tumor volume of human
xenografts. In addition, PXD101 has synergistic and additive anti-tumor activity in vitro
and in vivo, in combination with many established anticancer therapeutics.
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Obiectives

To determine the safety, dose-limiting toxicity (DLT), and maximum tolerated dose (MTD)
of PXD 101 (in solution with L-arginine) administered as a 30-min LV. infusion on days 1
to 5 every 3 weeks, in subjects with advanced cancer; to determine plasma
pharmacokinetic parameters for PXD 101 following I.V. administration at varying dose
levels; and to investigate the pharmacedynamic effects of PXD 101 in blood mononuclear
cells following 1.V. administration at varying dose levels.

Subjects

Subjects with advanced cancer refractory to standard therapy or for whom no standard
therapy exists, age = 18 years, ECOG score < 2. The relevant characteristics for the
subjects in this study are summarized in the following table.

Table 15
Characteristics of Subjects
Number of Subjects - 28
Gender Male 14
Female 14
Age Median 59 years
Range 28-74 years
Race White 28
“Non-White 10
ECOGPS Score 0 7
Score 1 20
Score 2 A
Cancer Diagnosis Colorectal 9
Melanoma 5
Oesophageal 2
Ovarian 1
Renal 1
Prostate 2
Breast 1
Cervical 1
Other 6
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Dosing Schedule

PXD-101 was administered as a 30-minute intravenous infusion on days 1 to 5 every

3 weeks to subjects with advanced cancer. Sequential dose cohorts of 3-6 subjects were
examined (150, 300, 600, 900, and 1200 mg/m?), followed by examination of an
expanded cohort at 1000 mg/m? for I.V. and oral testing. The treatment doses and cycles
are summarized in the following table.

Table 16
Treatment Doses and Cycles ‘
Dose Number of | Total Number Range of Cycles
(mgim?) Subjects | ofCycles | at Each Dose

150 4 9 1-4

300 4 9 1-4

600 6 16 ' 1-6

900 3 13 1-9

1200 6 15 1-9

1000 6 10 1-3

Results

Plasma PK analysis was performed for subjects of all dose groups on days 1 and 5 of
cycle 1 following 30 minutes of I.V. infusion. The PK analysis is summarized in the
following table.

Table 17
Summary of PK Analysis
Dose | Cmax tin Vy CL, AUCo, | AUCa] | AUCkys/
(maim® | ngml) | (min) | wWm?) | Whem® | (ngxhrmyy | AVCe= AUCays
(%) (%)
150 6565 | 466 | 1151 | 1226 1269 | 99.0 115
+2158 | +£87 | 435 | +306 | %272 +0.7 + 22
00 | 15505 | 448 88.8 946 | 3497 99.7 112
+6245 | +80 | £318 | £349 | +1097 | %041 + 21
cop | 31177 | 434 57.6 59.6 10707 99.9 o
+8968 | 67 | £139 | +160 | +£3008 | 0.0
oo | 53779 | 542 | 488 63.5 14746 99.8 NA
+6381 | +87 | +98 | %164 | 13407 £ 0.1
o0 | 52362 | 855 50.2 66.6 52012 99.8 NA
12724 | £196 | +873 | £335 | £10979 | x0.1
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Pharmacokinetic analysis shows dose proportional plasma levels and AUC, with an
elimination half-life of 47-86 minutes. (See Figure 8, Figure 7, Figure 8). There was no
HDAC accumulation on repated dosing.

PXD-101 was generally well-tolerated at doses up to 1000 mg/m®  The main
HDACI-related adverse events were fatigue, nausea, vomiting (infusion-related), and
phiebitis. Nausea and vomiting frequently required anti-emetic therapy. Other adverse
events included headache, diarrhoea, constipation, and dyspnoea. No specific
abnormalities were detected in [aboratory tests. In particular, no hematological toxicity
was identified. At least one subject experienced Grade 3 fatigue at 600 mg/m?. Atrial
fibriliation, which was spontaneously reversible, occurred at 1200 mg/m?. Grade 3
diarrhoea and lethargy prevented completion of a ¢ycle at 1200 mg/m?.

Pharmacodynamic Analysis

Peripheral blood mononuclear cells were collected pre-therapy, immediately post-
infusion, and between 2-24 hours after infravenous administration of PXD-101 to assess
the effect of PXD-101 on the extent of histone acetylation in a normal host cell. Histones
were isolated and probed with anti-acetylated histone (H4 andfor H3) antibody followed
by HRP-secondary antibody. Preliminary analysis demonstrated an increase in the
accumulation of acetylated histones in peripheral mononuclear cells that could be
detected up to 24 hours after intravenous administration of PXD-101. See Figure 9 and
Figure 10. Dose proportional H4 acetylation was observed, with a more sustained effect
at higher doses.

The expression of proteins involved in cell cycle arrest and apoptosis (e.g., p19>®7,
p21°FWAF1 Apaf-1 and vinculin) were measured on days 1, 2 and 8 of each cydle.

Figure 11 is a Western Blot showing expression of these proteins taken from lymphocytes
prepared from a subject during cycles 2 and 4 of PXD-101 treatment at 900 mg/m?.

Example 3
QOral Administration of PXD-101

Several subjects received PXD-101 in an oral formulation (e.g., PXD-101 in a gelatin
capsule). Preliminary data with oral dosing showed good tolerability. Bioavailability for
the oral formulation was approximately 33%. Figure 12 is a graph comparing plasma
levels following oral and intravenous administration of PXD-101. The plasma levels
remain higher when dosed orally.

LI
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observed, wth a nore sustained effect at higher
doses. 25 The expression of proteins involved in cel
cycle arrest and apoptosis (e.g., pl981(P1, p 21 CP
MAP% Apaf -1 and vinculin) were neasured on days 1, 2
and 8 of each cycle. Figure 11 is a Western Bl ot
showi ng expression of these proteins taken from
| ynphocytes prepared froma subject during cycles 2
and 4 of PXD- 101 treatnent at 900 ny/ nR.



30 Exanple 3 Oral Adm nistration of PXD 101 Several
subj ects received PXD- 101 in an oral formnulation
(e.g., PXD-101 in a gelatin 35capsule). Prelimnary
data with oral dosing showd good tolerability.

Bi oavailability for the oral fornulation was
approximately 33% Figure 12 is a graph conpari ng

CLAIMS)| asma | evel s fol lowing oral and intravenous

1.

10.

11.

12.

adm ni stration of PXD- 101. The plasma |evels remain
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the invention _should ng e construed as Ilmtedto
the particul § d@ d| cusﬁed I nstead, the
above- descri bed s0b hogl d™ ®e regarded as
illustrative rathq’.ﬂ thlan restrl tive, it should
be 5 eC| ated that variations may be”Itade in those

enbo ﬁf”é"eoy workers skilled in the art without

artln mth sco f r.e entlon as
/gg j orqnpo ,&PW%'QfO il %grﬂ%{nﬁg
o(g;é g%& OIHBIP gr erein the' H Rg)mhnf)at% %O%ndtoé rthe

HDAC i nhi b| tor is a conpound of the

followng formla or aceutically acceptabl e salt
or solvate t bf O\\ ar.g nlﬁ
phar maceut i ca »- DS |t| on CCOpldI n@“to claim1,

conpri si ng: H(af)’ an HDAC onhl bi t?,; wherein the
HDAC is a conpound of the follow n
fornu(:"gg'l?H \\NI" R T TR gnd_(b)

8 'rﬁ A& lc Omaé:C%HHI gsc‘?é?llﬁploéjf W@re?r?gée’iﬁdd'r@ﬁne is free

aé?’&f”ﬁl oF aa Uti GQ? aﬂ%’?%@pt abl e salt of
#?8 a%%%ltf%! cd%}:?&mkrﬁaacc%wdugqa‘ig SORPOS J WABrE gé’iﬁ Lrdlfine is free

argininé is fr
'Nine. 5. A pharmaceutical conposition accordlng

Af_p rlrn Icgbt?Ca%o s\r(}%%rﬁc rcfiid {3 n@' 1%;53 Wh% Jlﬁ §§id argi?lne is free

e
Lt?é’}'g’:'enn%’n ceutl ca conp§r§| ti on accor di ng

claim r 'y f
{é%ag;gg 2l apéo%ess‘% SUBIR © M DOOE hBrch S84 argjine is free
I't any”one of clalrrslt06 V\/nerelnthe nolar ratio

A pha‘rf}'r 'cgll.:tlc%] éo?‘n&c%';t%n%&dt@fcbér{ycbrne'o? c%¥m§ ¢ "E’c?‘é Whetein the

molar ratio of arginine to said HDAC inhibitor is at least 0.5.

A pharmaceutical composition according to any one of claims 1 {o 6, wherein the
molar ratio of arginine to said HDAC inhibitor is from 0.5 to 5.

A pharmaceutical composition according to any one of claims 1 to 8, further
comprising one or more additional pharmaceutically acceptable ingredients.

A pharmaceutical composition according to any one of claims 1 to 9, which is sterile
and free of pyrogens.

A pharmaceutical composition according fo any one of claims 1 to 10, which is a
liguid.

A pharmaceutical composition according to any one of claims 1 fo 10, which is an
aqueous liquid.
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

8. A pharmaceutical conposition according to any one
of clains Ito 6, wherein the nolar ratio of arginine
to said HDAC inhibitor is from0.5 to 5. 9. A

phar maceuti cal conposition _according to any one of
claims 1 to 8, further cogyrising one or nore

addi ti onal. pharmaceutical |y acceptabl.e ingredigents.
AharmasRHHGRERTPPRIAN B 2 e el 1?%123@@@_
SNRIISHIIraer{Qy-igieciigy, @AUPUSsAling pRlutinn, agigw sglucose solution,
TP 8 yecipVinfusioR o9 1HeRsE 9 IBECUNYRBIS S REIWEER BdviAng™
lagfateR\RiBegRI SoPIWEPRi ms 1 to 10, which is a liquid. 12.

A gharnaceutical conposi tion accordin% to aqy oqe of
A paRaceutG! ¢MPoRiiaGeerding RIVARE 9f CRIMe ! 10 64 Tyrdherp
GO IFHSe AEYRONE SEBRRBRIVHANGY aqLEBYIPHEP e one of
claims 1 to 12, further conpri sing: . ,
Aabaimacsricah FREPPHVED arFaEtsiosay g dafaims dhio it ydids
mRsisee saigHitAG mhikir aha cpenirafiacehi ot/ PHY 09k,
ﬁlucose for injection/infusion, R nger's solution, or

RearatacaUikahgRIPPRSitiQl) ARCPEING ANy RNEHA ClaiRe i foc it which
EOIRsEST 6718 L Hihthiteg at d cenrpnBaleHE 1W0AT00E mI/mb- 12,
further conprising: aqueous saline solution or ,
AplrrBeseyicat syeradian asardingto anyiamgahalalns if £ i 14, which
copTRHiess said iR Bihihiieg at & cenrpniAtoLe’ r3Gwoml-t o 14,

whi ch conprises said HDAC i nhibitor at a .
A phaseaceaiiqabeerpposition acsoulingiorany org, of slaRs it B
coraniess saie MRAE sihiiteg at d cenrpnBations’ &3P ™M to 14,

whi ch conprises said HDAC inhibitor at a .
A phareece dliqabeerpposi i aagoulingforany ore, of AlgiRa it #ithich
coomniess s4ig MDA Bhihitey at d censpngrationet Y0188 M. t o 14,

whi ch conprises said HDAC inhibitor at a ,
e phrgarmcediidabporapoinnBoriigic. anyenepf sldpea t &ut4 ¢dich
coompess s&ia M shiltiter at d cerpeniationel W050mM1 to 14,

whi ch conprises said HDAC inhibitor at a _
Acphreecedidabeoropodiiicn FPoulinaVo ary ong P siamad &ir 14 arhich
coppiess saie MDA ihiiiteyat d cenpenabondt GO HBRG Mefnk.o 14,

whi ch conprises said HDAC i nhibitor at a _
Aepirarenace diicabeeraposiiBo awodiingvo any.ong giislimad &if 14 ayhich
conppiess saidMOAE thiitegat a cenppniaBord’ CP-dPmoMt t o 14,

whi ch conprises said HDAC inhibitor at a _
Ac iRt Bwce elicabeoraposiig. Bgording tozany mersH gfarae diifq &h which
conppess $3i ire shéhitegat d censeniatope! tP-Eimemd to 14,

whi ch conprises said HDAC inhibitor at a _
Acehareaceuicabepraposiicmacgoniingyiorany ang. of AlaRad frétc thitwhich
cotwppess $aid inlHe mhdiiteg at @ cenrpenyaborosf GO HITAEMM:. to 14,

whi ch conprises said HDAC inhibitor at a ' ]
Acreheremace eicabepropositico acgorgdiario, aryne/of slaipea d éui 4 vgich
comppess sdid MDMEE nhihitegat acensenyaiorpd’ TPAME 11 to 14,

whi ch conprises said HDAC inhibitor at a .
Acehvereate aicabepropositian S catgiing to gy, ong @ielaimadéin 14 arhich
comppesd said e ohdiiteg at a censpngaiiornst G1-8imi. 11 to 14,

whi ch conprises said HDAC inhibitor at a o
AcpimeeaAtedicabepropodiiaractovingio Iy, ong Pieaimad éeed.crerein said
copwpeiEPn iscvitabledppaignieal adprinyaleation iepaaient1l to 14,

whi ch conprises said HDAC inhibitor at a o
Acpfreseaceettcabepropogicgragentdingsto anypHgraheladns il da kS, wherein said
cemwpeitidn iscrvitabledpaadrginistratipry tcom ealsmt By HUeion1 to 14,

whi ch conprises said HDAC inhibitor at a

concentration of 0.1-5 nmM 27. A pharmaceuti cal
conposition according to any one of clains 1 to 26,
wherein said conposition is suitable for parentera

adm nistration to a patient. 28. A pharnaceutica
conposition according to any one of clains 1 to 26,
wherein said conposition is suitable for

adm nistration to a patient by injection. 62 29. A
phar maceuti cal conposition according to any one of
claims 1 o 26, wherein said conposition is suitable



29,

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

30. A pharmaceutical conposition according to any one -
of clainms 1 to 10, which is a solid. 31. A

phar maceuti cal conposition according to any one of
clainms 1 to 10, which is g the formof a powder,
granul es, tablets, or a | yophi | at e/ | yophi | i sate. 32.
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dti cal conposn ti on accor ding to claim1,

conS| stl ng_essent i ,{a ; h\l st one deacetyl ase
Hj_Eg S qcPréjE’QLoﬂaémm ne; and (c) water;

"Y/(}?é?'%ﬁﬁ‘d |b|tor i s o N,OH ,S NI | H 00;
and wherein sa| g har mageuty cal osition is an
aqueous |iquid 3. A cqpol i tion gcor ding to claim
37, wherein sakd pk pﬁace tical c?prrp@éﬁ“on conpri ses
said HDAC i nhi bit or Hat Ga concent rcatl on of - 50 ng/ .
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wherein said pharmaceutical composition is an aqueous liquid.

A composition according o claim 37, wherein said pharmaceutical composition
comprises said HDAC inhibitor at a concentration of ~50 mg/mL.

A composition according to claim 37 or 38, wherein the molar ratio of said L-arginine
to said HDAC inhibitor is from 0.8 to 4.

A vial or ampoule containing a composition according to any one of claims 37 to 39.

A pharmaceutical composition according o any one of claims 1 to 31, 34, 35, and 37
to 39, for use in a method of treatment of the human or animal body by therapy.
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43.

44,

45,

46.

47.

48.

49.

50.

51.

44. A pharnmaceutical conposition according to claim
42, wherein the condition nediated by HDAC i s cancer.
45. Use of: (a) an HDAC i nhi bitor, wherein
the HDAC inhibitor is a cogpound of the follow ng
formul a or pharmaceutical |'y®acceptable salt or
olvate thereof: . ,?lb) ar)?i ni ne; in the
AraRealie! GPTROREAT BSFREHNT FORNY PRe @i Rd P 3df 34 35. and 37
Rotrif¥i 45 ifd diedbet obieatipae of ggtonddien mediater RyHPAC.
cl aim 45, wherein the condition nediated ,b){ HDAC is a
éyfgﬁrm%ﬁeafw SOPHRBTIPT BFCOrAINg tQ glaimytd 3V Er g thepcxdiiiommediated
HDRGee & R R@tive RANYYBh nmedi ated by HDAC i's cancer. -
48. Use of a conposition according to any one of
ém&pmac:fupg{:\l g:gr’npggri’tlorgggcoaﬂag igrclpig g:g’wl']eﬁenﬂ fhe condition mediated
't ¥PBCBf a medi canent for the treatnent of a
condi tion nedi ated by HDAC. 49. Use according to
Up@apin 48, wherein the condition nedjated by HDAC i s a
prol i e rRHRAL Edvkioriviereindhe URACIRRIBIYI g competnd phthe
pbowing &rejuR eRbacpAeUicaly arsgpizblealyer spiuaeitaereahicer |
51. A nethod of._(a) regi#lating (e.g., inhibiting)
cell prolifer pn; Qb ibiting cell cycle
progr essi on; pr 080t THWQ apoptosieH or (d) a
conbi nati on of oneNoromore of tRese, in yitro,
corrp;e'gji ng .contacting a cell with a ph8ffraceuti cal

n ; i

f cl 1 1
g?‘i:p Eg tﬁaﬁﬁm% ?(c::?L{Sg Ig #e%i’c%men? oer tf?e ’tre(z:atr%Lerqt]S of a cto%di:’?ior’] mediated
by HIDAC! '

Use according to claim 45, wherein the condition mediated by HDAC is a proliferative
condition.

Use according to claim 45, wherein the condition mediated by HDAC is cancer.

Use of a composition according fo any one of claims 1 1o 31, 34, 35, and 37 {0 39, in
the manufacture of a medicament for the treatment of a condition mediated by
HDAC.

Use according to claim 48, wherein the condition mediated by HDAC is a proliferative
condition.

Use according to claim 48, wherein the condition mediated by HDAC is cancer. _

A method of (a) regulating (e.g., inhibiting) cell proliferation; (b) inhibiting cell cycle
progression; (¢} promoting apoptosis; or (d) a combination of one or more of these,
in vifro, comprising contacting a cell with a pharmaceutical composition according to
any one of claims 1 to 31, 34, 35, and 37 to 39.



