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PHARMACEUTI CAL FORMULATI ONS OF HDAC | NHI Bl TORS RELATED

APPLI CATI ONS This application is related to: United
WEL@ba04p6 ovi si onal patent application 60/ 681 PCLEB2006/001737

filed 13 May 2005; and United States provisional

pat ent application 60/681,234 filed 13 May 2005; the

contents of both of which are incorporated herein by

referen ' j ty I I j

i nventi %ﬁAg( gll r{g?%? ﬁ)Let{JSWSLﬁWe&F?FQPA é’E‘o‘hﬁi IEW&RS

pharmaceuti cal s and pharmacy, and nore specifically to

phar maceuti cal conpRELATHISAPPIIGBATIONSG certain
carbanmi ¢ acid conpounds (e.g., which inhibit histone

TR P [P - afTet S pRUeR SRt Fohisation O/681,215
filegir 7 My 8005 edriied iGitates provisiopakpatent applicatioh 60/68! £84 filed

13084y 20055 tHeOcdnféhts! 5EdMh oBWSiIBh BRITAESThbiatiiheréifbyGERPENCE in their
entifd he inhibition of HDAC, and in the treatnent of

condi tions nedi ated by HDAC. BACKGROUND Hi st one

Deacetyl ase (HDAC) DNA in eukaryotic cells is tightly

conpl exed wi th protei nFECHNICALEELD 0 form chromati n.

H stones are small, positively charged proteins which

are rich in basic amno, agi ds ositively charged at
TR GutnsFn ey P Eahe S st ba maceyitals At gnah and more
speeiticplly ity phayrmelsaviipaticernpgsitipss obroglisied certdin clrbBINA: acithesrspounds
(e, Qvfﬁdh‘ﬁﬁf_;jﬁﬁhl%tdﬂe%%@étg@%e hHQAQPE&ng;ﬁ#nd{d%é’or H?cﬁemAab‘@ti%nal
. an . m nQ aci d._seguences st.one —
ingh el seERRaR Puidep iy HOEIRE 2ng IedhiiBE s TogRreserbifention
alsoariaing to firfereenef Such gampesitiahsnienmamplana theinsibifion PAEEXAC, and
in the trezhanted cbiyditoret Mediatet oy DAC.e. 9., H5. Four pairs

of each of H2A, H2B, H3, and H4 together forma

di sk-shaped octoneric protﬁig core, around whi ch DNA
(about 140 base pairs) i UND f orm a nucl eosone.
I ndi vi dual nucl eosones are connected by short

Histbh€behestyiaée [HMKEy DNA associ ated with anot her
hi stone nolecule (e.g., Hl, or in certain cases, Hb5)

to forma structure resenbling a beaded string, which
DA inj quikaryptig eelierg dahtivreomptesed wdth psetaink (hikieoar) tadors chromatin.
Histohenaredmallnpogithjenr dHaygedl prétiefs Oiich e @ich WbASs bsrd acids
(p&gﬁfx}e@%htal:b%dsat%%@o&fcaltdﬂ-s, \ﬁﬁll;}la c&%géﬁhe Bﬂgspﬂgvg g}/roups (negatively
charged at physiological pH) of DNA. There are five main classes of histones, H1, H2A,
H2B, H3, and H4. The amino acid sequences of histones H2A, H2B, H3, and H4 show
remarkable conservation between species, whereas H1 varies somewhat, and in some
cases is replaced by another histone, e.g., H5. Four pairs of each of H2A, H2B, H3, and
H4 together form a disk-shaped octomeric protein core, around which DNA (about 140
base pairs) is wound to form a nucleosome. Individual nucleosomes are connected by
short stretches of linker DNA associated with another histone molecule (e.g., H1, or in
certain cases, H5) to form a structure resembling a beaded string, which is itself arranged
in a helical stack, known as a solenoid.

The majority of histones are synthesised during the S phase of the cell cycle, and newly
synthesised histones quickly enter the nucleus to become associated with DNA. Within
minutes of its synthesis, new DNA becomes associated with histones in nucleosomal
structures.



10

15

20

25

30

35

40

synt hesi sed hi stones quickly enter the nucleus to

becone associated with DNA. Wthin mnutes of its .
waywbhewse, new DNA becones associ ated with hi BEDGB2006/001737

nucl eosomal structures. A snall fraction of histones,

nore specifically, the am no_side chains thereof, are

enzyrmtl cal ly nodi f| ed by po% transl ati onal add| tion

cet roups, neutralisin

A%‘nﬂme &b o BSBhke: JEST5SPE PERRCRL] fe B side Fhalpmtherqar
enzym@t@auy megéiet! b poblatraysiatipual adsiition bemethyt mnetyla ndphosphate
gréups! MeEURRIiIGIRG HikSpdBRve RAarFRidn iHeAdi®chdiry, D BEn@iHPB to BNegative

chgﬁ a?‘é‘ &%ﬁé“*gaﬂﬁ?sﬁ? a@{hﬁ%@ér%ﬁéém?%ﬁf?ﬁewegi URIPR graPs may
en?&? y @@tﬂ FRERREroUPy maéﬁs@bpwwlatﬁdafét lysine dhs F&itakeNH:

smlenlzgmmaytbe ag:em@teh foreaneple bChZ pdetiNtibiistédaCleRzyme, to give the
anM’é "Q@I—lf’) @H}'l I@IE h?fé r‘?ré@e %ﬂ?ﬂ? wdypijh%ggﬁ&ylgflor?@a{mno

torgg E'F%Oé‘@is W&‘ &%P%@S%a | cpemafiest shrogwtigstructure
ang Sens exessinarbee, folpramm,e Spenger, ¥iAd abaDiaeie, J.RR. 1999, Gene,

Vol 998¢1) @na-12)Vol . 240(1), pp. 1-12). Acetylation and
deacetyl ation of histones is associated with

transcriptional events leading to cell proliferation
Acgiylptign agdl deasatyiption efdistorrsde peaociatecowith tianscriptiariabavests leading

to telpprsiifeiagtivh andfoadifferentiational Regultioh af @@ fliution @htranscription

fadGrSiya@d «Js\ mt&?ﬂ"@&ﬂg hr%%{yﬁﬁgoheg%_lrﬁ #%\ﬁ&méjgﬂﬁﬁgﬁé aééc%g/lac}lon

I ncl one ace

inclydee EP%% g8 n1%9e°1 Hisfope aeetylasesand: G@?PW'GS@WG" proliferation,”
Cutie win. Goget. Devi/dol. 9 NoNb,. ppl 40-4p; Patin,48.,)., Baali, ,99¥"What's up and

do®h with- hlstér%’aeaceWFonsanHﬁraﬁ&%pﬂ@ﬂm" Bk, h/oh'\%t RIBe3 ppN825 -328.

deacetyl ation and transcription?
.325-328. The correl ation between the
ThS@etf?llathi befweea thsacstylatioststates ofdrigtoneseand tha sans@iptiom of genes

hagbegekeswrs obee3 Joaes\seé, Tor O@ipla HMRALS et 8E€199D0Crit. Rev.

ne B ’V+1 9634@ Zé 231 5%%)33(%%25{4@ nﬁaes gﬁ{c"f‘flcaﬁ)}}
acgﬁ'ﬁ?ﬁa% g. s'iﬂéf@PFlaE%M f@n 6@@94 'A%Bsar\déietjwetylaisg% tme, histone

deacstylgde, HAT)ewhish regifdte tlamabed,%tmetsyétaseals(oaeg have been identified
in ll?\laﬁ)t Q@@nféﬁ%‘-‘aﬁ%ﬂa@% %eer'f'ﬁ)ﬁr@:ate%ﬁ]@ eré@.g A n'i.lnfe ous genes,

ol PR LR S Bl i S Pk oo o5,
199% ghpvalenrimedificalines of histgrase sxpresnidni from wgrmfrailcltemlalates " Curr,
Opheﬂmeh DReE AL &, bpM 7B, flﬂ@éﬁérbphis&fhe a%@f“/latlﬁﬁ lcorrelates W|th

traﬁ%@?ﬁ&r‘%l abR%Li6n, vt}heRea l:||138§e nﬂt%ﬂ is ﬁogtat \}vftﬁgr}e

ones: expressi ORI rom c
RIS Genet. Dev. , Vol. 8, pp 173- 178 In ge_neral
hi stone acetyl ation correlates with transcriptional

A G&WinY dubRr ol ﬁé‘ﬁeé‘éeﬁlé’é&@ (HBRGSS AR B ilishtified, including
HD%\%S‘I tﬁlro%tgﬁq-ld%\é &ee for example, Ng, H.H. and Bird, A., 2000, Trends
Biochem. Sci., Vol. 25(3), pp. 121-126). A number of yeast histone deacetylases and’
plant histone deacetylases have also been identified. The first deacetylase, HDAC1, was
identified in 1996 (see, for example, Taunton, J., et al., 1996, Science, Vol. 272, pp. 408-
411). Subsequently, two other nuclear mammalian deacetylases were found, HDAC2
and HDAC3. See, for example: Yang, W.M., et al., 1996, Proc. Natl. Acad. Sci. USA, Vol.
93, pp. 12845-12850; Yang, W.M., et al., 1997, J. Biol. Chem., Vol. 272, pp. 28001-
28007; Emiliani, S., et al., 1998, Proc. Natl. Acad. Sci. USA, Vol. 95, p. 2795-2800:
Grozinger et al., 1999, Proc. Natl. Acad. Sci. USA, Vol. 96, pp. 4868-4873; Kao et al.,
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repression. A grow ng nunmber of histone deacetyl ases
(HDACs) have been identified, including HDACL through

woDme12045¢ see, for exanple, Ng, H H and Bird, P@I/GB2006/001737
2000, Trends Biochem ScL Vol. 25(3), pp. 121-126). A
nunber of yeast histone deacetyl ases and pl ant hi stone
deacetyl ases have al so been-$dentified. The first
deacetyl ase, HDACL, was identified in 1996 (see, for

2000, Senee S Deviuriabnl4, p. 55-66: Vian dem\Wgngaetigtahc 2000, EEBS, Vol. 478,

pp.Z7283.pp. 408- 4 11). Subsequently, two ot her nucl ear
mamal i an deacetyl ases were found, HDAC2 and HDAC3.

HDRESS ok §% PER of Il ototeortpiiies pwiiah ahsdrorsekipghe
prowoter andtrepiess traggripticn. \Bebthar@ttenised travistripti@nal repssors such as
Mad $04Kkrty 2880 76t aEMéQ?ameu Vol 8 é b 349 plﬂr (B%emNaA etal.,

‘?

199%%% CfgqgaL{?é 3%%;9& 76801, dgiehe r?5§ tor%\&%'n@gf eﬁ 1998,
EMBE:, \4@7@7@)@@ 820-584) andO0Y 1 (denasWalpetal., 19%|_E|91,_C_ipe_m.

Vol>37 8 Gp. 3600 1e2800VY agaeiate with HDAC ciiiflexesEBExert Welir.regréSsor
fun&ﬁﬁn 77-83. HDACs function as part of |arge
ti-protein conplexes, which are tethered to the
prormter and repress transcrl ption. Well characterised
e ‘ ofifeetioor s such as Mad (Laherty, CD.,
et al ., 1997 CeJI VoI 89(3), pp. 349- 356) pr

Thqggfﬁ)ég? yﬁb‘to ogﬁlf.tolng Cd%ﬁg%ylgsetwﬁ ate§ %a? g}esglenzy@%glg{j) an
ggle = vi=1g] rgle inall proifp( pn a@g dlf@g@lt@gqg Hmjmmbﬂoq Vm’q@staw M(TSA)
(Yoehldaj M., el 8197990, J.Bigll Chémewol. 265(2B), pB72717aR17179) causes cell

QP %5@&%1%2 hésed! (Ve o CBORLLACS1do8, EiClel. Res,

r ? or tron. h Al

V°'pi‘ PPeTE TS et (Angformegh PRRRQSYRS Qdiffarentsel ines, and
mduma&ftfejblat@égn ohliierat legkaehad celisemd offery (eshidaa . aat al., 1990,
J. ArftBRE. [ F&ityol, AtdP. 4309 _I)C 8. 110H 9]'1 bé)e FESA @hd&KHA) have been reported to

mh@h(fcgﬁ@%gﬁlj\ ﬁducg ermmal d %mato on, éfx@cpe%&h@&he%m\?&pn o} tumours in
micgdEinpim)et ahp!1998y Nature, Mot.gi01cmis8S-198).| Celeycte aresidy THA

corfatdtls with anmc%sab@&p&sélh(@shgd@ohn%oslﬁm Y. Tet.al. 19884 Exp. Cell.

I
Re@r(‘g%ls ics n)é 85eﬁ8eno an &%J\ C{e@?atoé/ﬁﬁ‘ot]eﬁ]l\‘%\a 15%\6Wn rggllglat%d in
mak'grmm; §aﬂ|qaﬂe?réM¢'@9¥'ohNbfe Bt-i 1998 E&L@J&BQ_CMOI 249
pp. d6hel76). (Soulhi effgctdvbn call cyale. anddiftdentihtioMhbvdbedn observed with

0 AHA

i ot epo g s (i ek egt ilipete g™

ter differentiation, and prevent the formation of

tunours in
The clear involvement of HDACs in the control of cell proliferation and differentiation
suggests that aberrant HDAC activity may play a role in cancer. The most direct
demonstration that deacetylases contribute to cancer development comes from the
analysis of different acute promyelocytic leukemias (APL). In most APL subjects, a
translocation of chromosomes 15 and 17 (t(15;17)) results in the expression of a fusion
protein containing the N-terminal portion of PML gene product linked to most of RARa
(retinoic acid receptor). In some cases, a different translocation (t(11;17)) causes the
fusion between the zinc finger protein PLZF and RARa. In the absence of ligand, the wild
type RARa represses target genes by tethering HDAC repressor complexes to the
promoter DNA. During normal hematopoiesis, retinoic acid (RA) binds RARa and
displaces the repressor complex, allowing expression of genes implicated in myeloid
differentiation. The RARa fusion proteins occurring in APL subjects are no longer
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mce (Finnin et al., 1999, Nature , Vol. 401, pp.
188-193). Cell cycle arrest by TSA correlates with an
wo pcaaeeel expressi on of gel solin (Hoshi kawa, NCT/GBR006/001737
al ., 1994, Exp. Cell- Res. , Vol. 214(1), pp.
189-197), an actin regulatory protein that is down
regul ated in malignant breas#-cancer (Melnicki, L. M,
et al., 1999, Exp. Cell. Res. , Vol. 249(1), pp.
respbfisitd &) phySiakidical legéls ©f RA and tbey interfeed withatiek expression of the

Rﬁdlhﬁﬁ&ﬁl@%héé flfféf‘plk&)ﬂ’r{ﬁe h@@ﬁl@@ﬁ&ém@éﬁimw trRisdeQHIERR B Rinal
er/a&eﬂas?oent :gaé)iyél nh"ng Iftﬁl a Zf%mopqc:ﬁg %f’I%é@ %r'ﬂ/ %\)/étﬁ%?ﬁpegfnents
haypaltvn 8A ioeaneble foresi@mng RA-sesoBpiMensss ta e fusion RARa
prcddaif\é en@ of almll@msﬂgﬂaﬁﬁaelﬁﬂwbn alpregearbuitdRALMEh aVihk Yetween

Hlﬁ@’s Eﬂés‘?ﬁ]éﬁh ‘é@tr th tTlJﬂﬁAGQ §Le éjdlt%rﬁf:aﬁ tar%ets for

dem)ns hé ases C cancer
phaenasey Q?émte%wp@ Iip |lnslu Clgn&PSR %ﬁe”‘tﬂ’i% AR, Ko gt @l
2000, (Brvdalfdmarnatol I\l K84 spi. APBY702] B Ia\nd),sﬁ &l 4098 @rcgese, Vol.
16t 1f9§fb?J 9629-p886: Qfn, Y. 0B OGS, %@uﬁBOK/éﬂsdﬁ(éé'e@) 1. B11-814).

resul'ts in the expression of a fusion protein
containing the N-term nal portion of PM. gene product
Furtherceade t differestings oRardencesupgrst thad (iDAGsevaybe imporfant

therap@utie 3argsts iR offief fypeSBE cdrican st&iririet @erifdd flord ndahy)different
caﬁ@el'}é @&a’[gfae Eb’l?#&f&l tb%é(ﬁ' %uﬁgﬁgl 41' %’[IJ) aﬁ@ﬂﬁu%ﬁ%edlﬁér%kége by

H%bﬂ@@éteés Vases. 'ﬂemds ojnouehinds 139
ppcB3P6E ¥ aumbet ¢fdH A inbikétorsDidde bBen ishglieudn rmimal models of cancer.

ThQ? F@&u%@ Qurﬁéursgromtdna%raoﬁm me%)an R Rl d%%ﬁﬁ Affdrent types of

tragp PR LA RIS Feanoion kB P P %we SaRts
carRikRIFsu sicoHesieotaiah gl ,o‘t%éri_lﬁmly_ighiﬁ@ﬂ_él)ml e"c?l(@ Bp.318e323; Kim

et hOMPOD; Oﬁé%ﬂi@WdJIVGB(HQ) ppyzepbam)cal |evels of RA and
they interfere with the expression of the RA-inducible

genes that pronote n%;l oid differentiation. This
Pspdasis s ‘FW"@"B coneaic \SHARY Fin disepieonyel l?c%h@ﬁ?"%f ispd y well-
demadcatier ebd) raedened fschlg plagaas: dhesermant be midecparwidesydread. The

pré\l%Yé?]cé ] b@@lﬂias-g%a o%?n%?éw Q%Of el ‘F’EB%IIIIBH sufferers in %he triad
coltig ) ErpDe LGl SW'@IAQH? oot = 0 AL s Berous

. detsiseritaliesfacts uppm khepqualityef lifaide suhjeatirtbis defuctbescampbunded by

thes kg B6&ffdchad tHaFfiss. afrésé?ﬂréaﬁﬂe?\lts SralcRBbsinéMctive, cosmetlcally

ung&:aer Y%%?ee %%)%?ges% %S%Yr%at ctsAanﬁrc'e lgftﬁe?éfsorg_égq%% Bnmet

C“mcameed iggfieytivend %%H%\@fs foatfisconditionet al ., 1998,
Oncogene , Vol . 16(19), pp. 2549-2556; Lin, RJ., et

PsBhasis $SsedB!df Bmple¥Rtiology 1\9\@@@(3%@9@0!(&% §ddBtic component,
with a number of gene loci being involved, there are also undefined environmental
triggers. Whatever the ultimate cause of psoriasis, at the cellular 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, FASEB J., Vol. 13, No. 14, pp. 1991-2001; Takahashi et al.,
1986, J. Antibiot. (Tokyo), Vol. 49, 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 HDACis may be screened, for example, using proliferation assays
with T-cells and/or keratinocytes.
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Furthernore, different lines of evidence suggest that
HDACs nmay be inportant therapeutic targets in other
wao yes2waf6 cancer. Cell |ines derived from manyPCT/GB2006/001737
di fferent cancers (prostate, colorectal, breast,
neuronal, hepatic) are induced to differentiate by
HDAC i nhi bitors (Yoshida, MS%and Horinouchi, S., 1999,
Ann. N. Y. Acad. ScL Vol. 886, pp. 23-36). A nunber of
HDABARNDIERS bi t or s have been studied in ani mal nodel s of
cancer. They reduce tunmour growth and prol ong the

Oné Irﬁr?o?d% f‘leés @WA@W&B% %’e 35&%@& &y ESﬁanfrnd corﬁrrsmg a

trans urs, J1nc
SufgRAER "P@fwge 85 dobet AR L gtk 200 pubighed
rntematronalgaﬂ:T) patepanplication numbley ¥JO 02/36879. 4ﬁm 83npeqally promising
nd 2N-H§UFEx§L3- (@Lphen}l%&mc@lﬁl%lﬁn%cryléfﬁide éﬂe%rﬂe'ﬁ) to HePsin as
PX 41%:%) 2470). Psoriasis is a common chronic disfiguring
SKi'n” di sease which is char acterised by wel | demar cat ed,
red, harden scaly ptagues: these may be linmted or
w despr ead p(e ince rateﬁof psoriasis is
appr oxi nat ai Naron suf f BERA&Y i 1 the
triad countries U?Pd Eur ope/J an). Wile the disease
is rarely fatal, it clearly has serious detrinental
ef fects upon the gquality of life of the subject: this

Marhyspdtanﬁdﬂg usefahiiDAGexlffbyfromh @nk ac knood foedmbiation peblems, for
fmr, §§|ubrﬂ'§1‘?§ s&&eoturs QBIUIEAY, thehdadab tenﬁrr C}J errshftasrr hig-or low

o e e APk PSR AR ity T aaueous

solyfiong, ghysicakansiteriohemipatingtapilityupadilater djlution etc. copatbounsis. such

as PEDi0a %I $FfeRfroingeaRearaiotferpbi¥met i ol ogy. Wil st
there is clearly a genetic conponent, with a nunber of

gene loci_ being involved, there are al so undefined
ThL@n one aimneitharr q%en@@mwn VA BlRvisiamef INPFQVRE PhatRarsHticH
conssitioas (sg., frmulationseandipraifoinaNations) whitls comprisec XD} 196 tbr

str&%rél@%‘r\ﬂé‘r coRidoun®d '\Aﬁ“cﬁdad'dFB‘sE %HE%F oPthekBbA LPGIHEE

% erproliferation, and by localised angi ogenesis.
e are all processes in which histone deacetyl ases
have been inplicated (see, e.g., Saunders, N et a

Thelif@éhtoreanee Iforﬁﬁspamc\a'@r coBinafiéhs of iPediSR8 whith, surprrsrngly and

une§€érﬂ§@g %r%g 8?8'['113%1?%%&%&%%?5': ﬁaﬁgﬁw#gsgé/ 8 Jeaﬂ%nﬁpprg c{ r}r perties.

(Tokyo) , Vol. 49, No. 5, pp. 453-457; Kimet al.,
The%@@harrﬁhxtaurtreal Nbohpositians offel oné or More f th@ followdig-atidaitages:

IB?éa?éroc{o‘?rcémﬁaggh LBl b@r s may be of use int her apy for
oria e screened, for

() Beaspd sehUgha Bia @@F%fﬁ%#%ﬁ&?gw Bh o Sirpge)

(c) @nwaa%d klabiityi wihanyin egli@Adquid e ¢eqy. swhen ready for administration);
(d) the ability to provide the composition as, for example, a ready-to-use solution, a
concentrate for extemporaneous dilution, and/or a lyophilate/lyophilisate.

A number of patents and publications are cited herein in order to more fully describe and
disclose the invention and the state of the art to which the invention pertains. Full
citations for these references are provided herein. Each of these references is
incorporated herein by reference in its entirety into the present disclosure.
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One inportant class of HDAC inhibitors are carbamc
aci d conpounds conprising a sul fonam de |inkage, as
walewendase, for exanple, in Watkins, C, et alPCT/280806/001737
publ i shed international (PCT) patent application
nunber WO 02/ 30879. An espegially prom sing conpound
i s N hydroxy-3-(3-phenyl su'lﬁ?armyl - phenyl ) -acryl am de
(referred to hemmﬁmmemi ally
useful HDAC s s VERLHEN or mul at i on
probl ens, for exanple, |low solubility in aqueous
One 8§edt bIARAS invehforNGatthirlsOto PRBINNMUtical cbRBb3itidHsHdnrisihgW

03B (4 gl SN YA o e, B o

meglymisi cal and/ or chenical instability upon Iater
dilution, etc. Conpounds such as PXD 101 al so suffer

In onb 'eMBoblRsR, RERCHNISE LD ﬁ&%_-coI@Ban?@@ﬁhéwﬂo@ngtfl}ma, and

har res _ntl |n\ée&tbo(nﬂ%s 1 he provj si nto |n$rove . tected
P 'Bﬁ%ﬁbﬁ‘ﬁ%&ﬂq gRipble SR SPvRlETsamidey, estersy eHipia: shsnaically protecte
formg @ed foordrugsthemog) whi ch conpri se PXD- 101 or

structurally sim|l arE onpounds, whi ch address one or

probl ens. The inventors
:}‘\ 2L_-CQUH o of i ngxedoents

3+ and unexpectedly, yield
phar maceut i cal "i:oﬁ%osi ti ons @hat have greatly inproved
properties. These pharmaceutical conpositions offer

. fallow ta .. (a) _a.greater

One 28Heeblr g pfeshy kiR R %?i‘%ﬁg%%ﬁti%é?%@;_ fhen

(e.9.formyitinne BrerfoEPWation) (iR ¢espdhad hasely, in & siitablesoatner (c)

(e.g.,ivied r srap@de, Shtedviehowsy (I Whdnfusion dag). | uted |iquid form
(e.g., when ready for admnistration); (d) the ability

0 togg ofvt'bde the conmposition as, for exanple, a .

ne bl 1B RLasoay Vi UgR PeAIRS ok Hel aramiaye containing a

pharrg&qqyﬁpajrcgﬁ@ggigom(q.gu foomylatierd poe-famulation), as described herein.

| yophi |l ate/l yophilisate. A nunber of patents and

' ' e Cl. in il d ful l
One Sftel Gthe ReA b Rehe e e Bha (Dt Birtbag!
contairieg 3 phafmpcgHiicah cerRBos N A dorpbation) s, desatihed herein.
citations for these references are provided herein.

One &pebt &fthd PRGN IRIHIER ?grt‘faih?tﬁ)ite{‘o&?iﬁg:‘%%ggﬁr?%ﬂ,Qatg?é(t, capsule,

ference in Jjts enti r N i
or gelghia FHbll] Fantainjomrehtastics QPR FERY esrtagerahagnagaytcal
comppitiem{e.anfopaulatioms as degshibedrbereint i cal conpositions

conprising: (a) a HDAC (as defined herein), and (b)

One %@c’%f th® Eu%sgrf\t:in\?éﬁ%l? %'8 e%irrxsl &a r%regwloglo? %fep%ﬂgg a composition
(e.g., pre-formulation, formulation) (as described herein) by combining: (a) a histone
deacetylase inhibitor (HDACI) as 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).

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 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).
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megl um ne. I n one enbodi ment, the HDAC is sel ected
from conpounds of the followi ng fornula, and
w@b@eeasat i cal |y acceptable salts, sol vates, BOT/dB2006/001737
esters, ethers, chemcally protected forns, and
prodrugs thereof One aspect of the present invention
pertains to a pharnaceuticat/conposition (e.qg.
formul ati on, pre-formnulation), as descrjbed her ei n, i
Ore aspettabthe rresetinventiqrenejtainsitp 8l methash sLineTeasing ﬁ*éﬁx%‘?ﬁl?ﬁ%tf ation
of & HDAdl (Adeiziipey haein) ifdnphampesiticafl canysosiiioasaarhprising the step

of; Bﬂrﬁgﬁ, fg@ %taf&q-llﬁ)ﬂbﬂﬁltﬁ Qn%orvﬂ'lgrl o‘?rth b%aﬁ@iﬂ&ﬁél fHgRekiéhts:

cygledextriy gginipe, @Mﬂ m%urag;@égsr eesgj: |h%q ?rﬁ dﬂgl %@'BB%' y Qye or more
ot}teln edmnam pharnacenticatiy apesptasieingtedicats (astdegerihedhsrein).
i nfusi on bag contai ning a pharnaceuti cal

o) co pOSI t é}?eng s?rﬂéh\ﬁngg%ﬂ?r? tlr:lﬁc;tghl’t]? @ﬁargngc%éﬁc%?gc%rgﬂsﬁloﬂ
commlonehts{ s dgecribed fe(an (5.9., @ HPAGH, oneagssigre of gyclepedin grginine,

anbi 3R AninE O&tE R Fdriuae irfa PlsRdYBsT @éhintatit of tieprasian @ranimal body by
thcront ai ni ng a pharmaceutical conposition (e.g.,

Yrul at i on), as described herein. One aspect of the
present invention pertains to a nmethod of preparing a
ODa8Yesi Gfitiod plesent.invemtion hertains Wtd pirgrmaoeuticabednepesitionde.g.,
pr&I ?&HUH? F)ﬁl fBFrﬁlﬂE ) P QALY Hiein (18) use iRl Biedd of treatment of the

deace ftor (HDAG ) as defined herein, and
hyman (?Sr?é‘"@?i‘ Y 8Y "PFWe fol | owi ng addi ti onal

i ngredi ents: cyclodextrin, arginine, and negl um ne;
Oﬁ’é‘gs&@i bﬂﬁ@b}ééeﬁﬂﬁvé?ﬂmﬁgéﬂalﬁé frauseasd thd piedralaceutical composition

COHE}OQF ceut C@réb %fé%ﬁ fé gb!a?-ldwr &fg %ére(cﬁ%xggéé;&ﬁrp%%mme

I nvent| o

artddﬂgglh@trﬁoa‘tcaﬂn rARMUERGE Oéaﬂma"(%{% Qié’é%??%&?”%na condition,
as@Isefited lepeEpri sing the step of: conbining said HDAC
with one or nore of the follow ng addi ti onal

i ngredi ents: cyc]odextrin, .ar .urri n
O Sreeh iR BrSER VSl SRR 15 S Ad e Lt geoston
(eapidreifomilatioh) eewescribed dkerejn, amtt@pwmf@ctwﬁgqf ednedieamenydor the
tréiRSeht d1actkohetish, @s@%@n&ﬁﬂ%@émﬁ the present invention

pertains to a method of |ncrea3| ng the concentration

of a HDAC (as described herein) in a pharmaceuti cal
Oreaprest of tha preserbinvaitiey Peraing {xd ﬂ@ﬁhodquﬁﬁ%arfﬁ%mn@o%%{%*g
adriAGtering td1a @it in WBEE ofbtfedthentfzopHaomiaoeptiadidian pmsdion

[ aoetd, argi ni ne, and neglum ne (as
(e(.]% &q%%rﬁere é;?)lc %églgtl onally one or nore other

addi ti onal phar rraceutl cally acceptable ingredients (as
Ode sspedh etthh@resien) invention pertains to a method of (a) regulating (e.g., inhibiting)
cell proliferation; (b) inhibiting cell cycle progression; (c) 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.

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.

One aspect of the present invention pertains to a kit (or kit-of-parts) comprising:
(a) a pharmaceutical composition (e.g., pre-formulation, formulation) as described herein,
preferably provided in a suitable container and/or with suitable packaging; and
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One aspect of the present invention pertains to the

phar maceuti cal conposition conponents as descri bed
wheooeilm4fe. g., a HDAC ; one or nore of cycl oderRCT/iGB2006/001737

argi nine, and nmeglumne; etc.) for use in a nethod of

treatnment of the human or ani mal body by therapy. One

aspect of the present inventiBon pertains to a

phar maceuti cal conposition (e.g., pre-formulation,
(b¥iostmdkians fonyise, der ekaspie, baitteh érstictions on hosetoiadmanistet thed
forfuldtiopastgent of the human or aninmal body by therapy.

One aspect of the present invention pertains to use of

t he pharmaceutical conposition conponents as descri bed
Oneeaspet gfdhe presentimygction pertains torpkiblod kit-ef partsl €gmprising:
(a)pd phdrimaeeutRabcomgsiishie., @i@—fo)rmulatlbmeasr@éuﬁl%d hbfréinofﬁre&rably

prm@é&mgﬁtﬁ&grcoma&&gsﬁ%mem s@{abﬁfé&ﬂ%hgo{ﬁ s ion

(b)jpstiugtinas %ua%éoroqxagl%aw#&wﬁme%ﬂnsea lotArgpare @ syitable
phprreadentical fatriutatipn fram ttie comipbsitiorher.g] pre-formuldten), and how to
suBBEHIAt} HRinRterandBfhGRABALtf Or the treatnment of a

condltl on, as described herei'n. One aspect of the

present invention pertains to a nmethod of treatnent,
Ascihbeiappregiatehmnena efrskilgn the ait, demljires end preferser ginbodiments of

onlel=RpEERIN theAnHNIbARIEAIED Eéﬂtanﬁ A& dd9pebts(of tHk invention.
formul ation), as described herein. One aspect of the

present invention pertains to a nethod of (a)
regul ating (e.MMJ—W IE BT, Il tion; (b)
inhibiting cell cycle progression; (c) pronoting

Fi Qﬁté’%'p?\as@éol&ﬁmt Cl %mlf&cﬂyamy pflicyRlodBRR (nf:pco) and is

Rt st et iR v i dev

(mgénkul ati on) as descri bed herein. One aspect of the
present invention pertains to a method of

F@ﬂ%&% ?tb%ﬁéﬂég o &'J%Qegnﬁ%oﬂ?ﬁa ry'"b‘?gfn{;-‘ ea(n%' Pa Al o FHDAC) (PXD-101)
COBFW?%EE%Q?‘Q 635\4) V@'@Hﬁ@E‘r for @A %WV diP- TQP mJI at i on) as

descri bed herein. One aspect of t he present invention

Figlftb 155 Bhage Soilibifty Rigrath gonrcflfje PRSi bt SRPRI S fihe 4rd méglumine,
arfigs s et BRReL BT dnogomiation gnopig veRus ot lare (sginine

(diamoadsg)udrtragdlemive fscuiares)) condentratiah (mgknli)t abl e
packagi ng; and(b) instructions for use, for exanple,

Flﬁ Et4t % Qtph%é géﬂgﬁht? '&?ag?zgh l?&\%é Sorﬂgiﬂbﬁgnscgf%glclgg&nn 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-B-CD.

Figure 5 is a pH profile diagram for the combination of cyclodextrin and in sifu sait
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% w/v HP-B-CD.

Figure 6 is a graph showing the mean Cmax (+ SD) of I.V. PXD101 on day 1, measured
in 2-4 subjects at each dose level.
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One aspect of the present invention pertains to a kit

(or kit-of-parts) conprising: (a) a pharnmaceuti cal
W@ ivpa2i456 on (e.g., pre-formulation) as descri PEHGB2006/001737

herein, preferably provided in a suitable container

and/or with suitable packaging; and (b) instructions

for use, for exanple, witteB-instructions on how to

prepare a suitable pharmaceutical fornulation fromthe
Figneep&sa giaph shewigg themean SUGESD)Y-V- BXP1RbRNEgY 1, measured in
2- SR QEdH dagdiedeist er the formulation, etc. As will

be appreciated by one of skill in the art, features

and preferred enbodi nents of on e
Figure/&1 7 BFePRShPWHOdeE HERD &IeATanGe &t HL) Oi\é@%{é@f oy 1.
mdadudtin Q1 sUBRIcksFatBSCRbEE le@. OF THE DRAW NGS Figure 1
i s a phase solubility di agram for hydroxypropyl -

Flg(qu( célg%i Sgtﬁ%ﬂ @@&E\E}%‘Q"P%Cﬁ qp& n%@ﬁ% \/ﬁ%%%qkheral blood

marencdearalis ehthegicatdd tireg)pest-dese.s a buffered pH
cyclodextrin solubility profile, and is a plot of

Flg?g@A s(,a: éﬁp&uoéﬁw%gra%gﬁl ar’ugﬁ e%}egs%/ 44 d&‘?s’lt%HT%ter"flneaé?ﬁement of

se. SO
Hecacagplationiin PEMe SRTPISE felatvaite  Hdh ﬁé@@t%@“ﬁ'f‘ﬁé aylgrd (A2780) as
a fB&lonrsffite. and is a plot of HDAG (PXD 101)
concentration (nmg/mn) versus sal t former (arginine

(di anpnds | um ne are kr@
FiQukg LS 8 The<GeTn 0] ShawRa ST PRISRR S aE o b2l
Apdfid andndmaulhm)llmml\@ﬂ i gell-cuidsxarrgsth aad gppmoglp {rgmslmnphocytes

Sl A QuARIcyERE| LR of PXD1 6 Streatplent atcfOOHRNG®.
pr%pﬁrgﬁgr%g\;ﬂé concenturatl on (ng/ nL)0 versus salt forner
(arginine or nmeglumne) concentration .
FigireH 2(is algraph sheudng laf. gindiorl data from i %é“ng %JSFﬁSR%raLd“e given
orS@RIAT, &§¢le BN 6t 900 muo(odng/héd Pldsnedevels gormaileeetfor 900 mg/m?
do%'in%“é%@ﬂﬁ\mg % %oﬁarﬁtgu%%)s =2R8A BEHP- b- CD. Fi gure

d| agram for the conbination of
cycl odextrl n and in S|tu saIt formers ar| ni ne and
megl uni ne, : PTIONQF ION

concentration (ng/ rTL) versus pH for phosphate buf fer

ée? ngeroﬁ:g péi‘u? pr%s%gﬂllnc\?eqtﬁﬁ %é@ﬁ W?)o rgﬁ'@%ﬂl‘é@ 5b‘?np05|tlons which are
s%hﬁ@ﬁo@%ﬁ@a@@tom@]%r%n@g referred g asp?@w?atlaﬂs? as well
adl@arhacemralddehdsitiods (.guiypetilatesiyopbilishted psmncentrates, etc.) from
whi ?P{ ?L@lﬁo%ﬂ@%&{ns rﬁa@b@ E%QreﬂWﬂWeﬁ%ft&ﬂ%fé’Fﬁﬁﬂo%@%r@ foFhulations").

nmeasur ed

Administration

In one embodiment, the administration is parenteral administration.

in one embodiment, the administration is administration by injection, including, for
example, subcutaneous, intradermal, intramuscular, intravenous, intraarterial,
intracardiac, intrathecal, intraspinal, intracapsular, subcapsular, 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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2-4 subjects at each dose level. Figure 8 is a graph

showi ng the nean clearance ( SD) of |.V. PXD101l on day
wQao00eaE66 ed i n 2-4 subjects at each dose | evePCT/BBUW6A01737

9 is a Western blot show ng histone H3 and H4

acetylation in peripheral blood nononucl ear cells at

the indicated tines post-do‘s@.' Figure 10 is a graph

showi ng acetyl ati on expressed as a densitometr

In ersnernbedimant, Hie admiaiskeiands peminisirabpvey disyeradsifugion.y e
to H4 in a treated cell |line standard (A2780) as a

o G Oh e Lo o dplshen o5 s o
adderhto 2 Saling of PERsS ?e'utrqﬁ\xagv o ayRigd! |1 Liprpyenops saline gy glucose
bagpepd twi restltimcdrypgsitonyegs fpnejatiosdisfusediar aslotijigiation by
intAVERAS iffvSibes 2 and 4 of PXDL O 1 treatnment at 900
ng/ n2. Figure 12 is a graph showing |I.V. and oral data
fromthe same 3 subjects (oral dose given on day 1,

“Intugione diffprsdrong fjojeginn” irvthet ingtern “indusiemedesenhgsdhe passive

intrbaueRIni f @tbubstand (&g 4 IﬂQiEIdHBAGg et oitd) etc)dste a vein or tissues by

or YRR R e s TR\ dsibss 1 o Broghton o a

subs{aRaR NG YRiP PLlTRes BY BAGIHORAE Klitsse §19- dBRPIESFYS Bifssyringe.
which are suitable for adm nistration to a subject

Ad(u’mﬁétﬁc\géﬁfactggfbe_feﬁe@tléﬂ@:%ﬁ@ﬁq%, chRinibhsy bORrhitteAly 1#84.] in divided

as t.ical ositions (e.q.
dopss SraPPEPCaA R (Rt i eobikerteatment. Methags of
detghintingsthe mash eifeative masss aag dpeageral gdministiation erewelt krown to
thdsefop 6KiRth the a®tSandpdil vargIwWithlthé parmistilhr forRbtdrbideatiothedapy, the

, : | . .

pubfie PR IATER, tne RiaA LRI SOk, ehoF SObBE Foing regted.
Single gimilipleradginistratiaps can ee caisigd OPE\E’!“FJHHGWQ’,S@M’P’ and pattern being
selexizdbydhe FedttgtFnysioias, clinitianadeveteailinariant r amuscul ar,

i ntravenous, intraarterial, intracardiac, intrathecal,
Thi aspi nal, intracapsul ar, subcapsular, intraorbital,
—ﬁg%gri toneal, intratracheal, subcuticul ar,

intraarticul ar, subarachnoid, and intrasternal _
in big eMbbéiment, thedsiibjedrosH arambl; atrie@nPeiTa platehial mamma, a rodent

ntr ﬁgm r odi pen t ;

(e'gd%gﬁ?@j{;% ion |gslérzgr¥?tfﬁ?s ruglf-):?gﬁf? @e?lgﬁ_t’ %aventg?jsa lQSom_qrplh
(e-Pn Jaéelgq)@,rﬁanlne (e.g., adog), feline (e.g., a cat;/, equine (e.g., a horse), porcine
(e.g., a pig), ovine (e.g., a sheep), bovine (e.g., a cow), a primate, simian (e.g., a monkey
or ape), a monkey (e.g., marmoset, baboon), an ape (e.g., gorilla, chimpanzee,
orangutang, gibbon), or a human. In one embodiment, the subject is a human, i.e., a
living human, including a living human foetus, a living human child, and a living human
adult.

Components

The pharmaceutical compositions of the present invention comprise, at least, the
following components:
(a) a HDACI as defined herein; and
(b) one or more of the following additional ingredients:
cyclodextrin, arginine, and meglumine.

In one embodiment, (b) is cyclodextrin.
In one embodiment, (b) is arginine.
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In one enbodi nent, the admnistration is
adm ni stration by infusion.ln one enbodi nent, the
W@eaooen2@se at i on i s adm ni stration by i ntravenoRGT/GB2006/001737
i nfusion. For exanple, in one preferred enbodi nment,
the conmposition (e.g., pre-fornmulation) is added to a
sal ine or glucose sol ution 119 g., into a typical 1 L
i ntravenous saline or glucose bag), and the resulting
In ope apBaditesh (R)ds gredlumiperul ati on) is used for
In oAelsmbbditrieat, (i9)rs bycloduxtrimvaaicargininef usi on. " | nf usi on"
In ogé Elfn% mfehpﬁﬂa i &&ééxﬂm arldmédi@hinkhe term "infusi on”

esc i.ve I ntroduction of a substance
In 0(1%53@

aF%AE?a"%F@ BtFiYte, etc.) into a vein
In ooe embgd;mrest Kly) Igpm)od@strlroammlme;raoé,meamlsas the term
"injection" describes the active introduction of a

Eac g ?%gmggiggg'gvﬂcrdg%d 'B'n?o%gﬁéﬁg%e%w tional forces,

mnistration can be
effected in one dose, conti nuousl y or intermttently
In oh€ e@boditientlitivé plesinosetiabdonaapition flrtitee comprsasadrie)or more other
) ) C d f
sod ARt g en el ucr o, MblacSL

adm nistration are well known to those of skill in the
TheHDAGNd wi Il vary with the particular fornulation used
for therapy, the pur pose of the therapy, the target

e n t reat ed nd th
Thediaphales e iPmpbR ROk on B Qb SRt hom s HEERA §fion s =
carkgntip agifl €oapeund exraprisiga wtoméwdeu@kﬁ@e s'é*%ﬁ'@%ob%ﬂch r#tDACIS
are Lh@A, iferdexahiptd, 0 Aatkigd étrdl.C2G02, inddrnaieinal (AGT)ipatent phigication

nun%épk,\ﬁ?bzk,)% e enbodi nent, the subject is an animal; a
manmmal ; a placental nmanmmal, a rodent (e.g., a guinea

pig, a hanster, a rat, a nouse), nurine (e.g., a
In one eswpdineent, ag@hiﬁ)aﬁm is(@carbamix acabdmnpound anmpesife agulforramide

link&Q ks dEfAddR VigKkis et A1, 2ab), pu%ﬁéHe@%t@ﬁwﬁonalQPb‘PL%%%gte

,owne(eg,aseep,
appfceatlan ““5‘%8”%0 0%3%%‘& siman (e.g., a nonkey or
ape), a nonkey (e.g., mar noset , baboon) an ape (e.g.,

In o@l@ ehibbaimetlf)ithe BIDAER is Sl Em gomgomraf,the)rou@mhg f@mula:
I n one enbodi nent, the subject isgpa human, i.e., a

living human, i ncA udemq 8 [ \Hznq ‘% Hg%l_{ oetus, a

l'iving human chil'd, and a |ivVing n adul t.
eCorrponents The phar maceuti cal conpositions of the
;5?33ent [ nvent| on conprise, at least, the follow ng

A isdeiRpenden

Cs. 2ocarboaryl, or

Cs.ooheteroaryl,

and is unsubstituted or substituted;
Q' is independently:

a covalent bond,

Ci.ralkylene,

C..zalkenylene, or

and is unsubstituted or substituted;
J is independently:

-NRM-§(=0),-, or

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

-H,

Ciralkyl,
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(a) a HDACi as defined herein; and (b) one or nore of
the follow ng additional ingredients: cyclodextrin,

ware@on2@sq and megl um ne. I n one enbodi ment, (BYT/GB2006/001737

cycl odextrin. In one enbodinent, (b) is arginine.ln
one enbodi nent, (b) is neglumne. In one enbodi nent,
(b) is cyclodextrin and argi-déne. In one enbodi nent,
(b) is cyclodextrin and neglum ne. In one enbodi nent,
(b) CeobftgfioRY®E, and megl umine. In one enbodiment, (b)
i s c@gheeodryli n, arginine, and negl um ne. Each of

theS@5 Cﬁ%&gg pits is discussed in nore detail below In
one &iMo !)rreat’ tﬁ‘g phar maceuti cal conposition further
conpri®¥e -Grrali¥h 8 ot her additi onal i ngredi ents

(e. Csipienonpt-Eutalieydl | y acceptable carriers, etc.).

The HACundhtifiier opapdituedl conpositions of the
present invention conprise a HDAC which is a carbam c
Qa'éﬁ'ﬂf?eggﬂg%ﬁlﬁd conprising a sul fonam de |i nkage.
Exanfpé-eearpearglge® HDAC s are shown, for exanple, in

Wt kCosheteroalylene2002, international (PCT) patent

publ kcaf i ) 30879. In one enbodi nent, the
HDAOCS'%%éérg%:rgl?gg%ﬂﬁﬁl 'conmpound conprising a

sul f ereabgiaoanieNegeaky$n8efi ned in Watkins et al.,
2002Cs.jocarboaslede-iOatakeradanenal ( PCT) patent application

numbgr, N Q2HRIRLE, ;ali@nPBse enbodi nent , the HDAG is
sel e&t_%%ygqg%c% o%nig of ‘the fol | ow ng formula: A QL
J Qe BBV i ndependent | y:
C6- 2ocaiyeaeyds ohetercyeoRet eroaryl, and is
uns ubsiaikerylene-or 2ufohividieed; QL is independently:
C..ralkenylene-Cs.xoheteroarylene,
C.ralkylene-Cg ocarboarylene-C.7alkylene,
Ci.ralkylene-Cs.o0heteroarylene-C,.;alkylene,
C.ralkenylene-Cq.p0carboarylene-C4yalkylene,
Caralkenylene-Cs poheteroarylene-C, 7alkylene,
C.7alkylene-Cs.oocarboarylene-C, yalkenylene,
Ci.ralkylene-Cs.oheteroarylene-C, zalkenylene,
Cz.7alkenylene-Cs.xocarboarylene-C,.7alkenylene, or
Cz.7alkenylene-Cs g oheteroarylene-C,.;alkenylene,
and is unsubstituted or substituted;
and pharmaceutically acceptable salts, solvates, amides, esters, ethers, chemically
protected forms, and prodrugs thereof.

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

One of ordinary skill in the art is readily able to determine whether or not a candidate

HDAGC:I 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 linked to one another.
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a coval ent bond, Cl1-7al kyl ene, C2-7al kenyl ene, or and
IS unsubstituted or substituted; J is independently:
WO bRbB(s) 2- , or -S(=0) 2-NPL ; RN i s i ndepenPentGBR06/001737
-H, C1-7al kyl, C3-20het erocyclyl, C6-2ocarboaryl,
C5- 2o0het eroaryl, C6-2ocarboaryl -Cl-7al kyl, or
C5- 2ohet eroaryl -G 7al kyl, -d8d i s unsubstituted or
_Substituted; i s |ndependent|y: C6-2ocarboaryl ene,
tisc! piansiee oG MR as drsrbtikediaemEreaatier. 7al kyl ene,
It isChbt Bneratcddbatyd ameRE3re/ditdctyitiked @o one another. |
; RAI g (-4 = yl ene-C
ft |S§§>E§fgar ggﬁ%%é@{]ﬁc - %@ﬁwgﬁgag gq%%?}%t?ééljf(oaryl ene,
C2- 7al kenyl ene- C 6-2ocar boaryl ene, C2-7al kenyl ene-C
Th i yl ene,
Cral kyl ene- Ce*ocar boar yl ene- Cral kyl ene,

SR KRR SR AP AU SR e sttt

substituted.

In one embodiment, A is independently Cs.iocarboaryl or Cs.igheteroaryl, and is
unsubstituted or substituted.

In one embodiment, A is independently C¢carboaryl or Cssheteroaryl, and is
unsubstituted or substituted.

In one embodiment, A is independently derived from: benzene, naphthalene, carbazole,
pyridine, pyrrole, furan, thiophene, or thiazole; and is unsubstituted or substituted.

The phrase “derived from,” as used in this context, pertains to compounds which have the
same ring atoms, and in the same orientation/configuration, as the parent cyclic group,
and so include, for example, hydrogenated (e.g., partially saturated, fully saturated),
carbonyl-substituted, and other substituted derivatives. For example, “pyrrolidone” and
“N-methyl pyrrole” are both derived from “pyrrole”.

In one embodiment, A is independently: phenyl, naphthyl, carbazolyl, pyridinyl, pyrrolyl,
furanyl, thienyl, or thiazolyl; and is unsubstituted or substituted.

In one embodiment, A is independently phenyl, and is unsubstituted or substituted
(e.g., with 1, 2, 3, 4, or 5 substituents).

In one embodiment, A is independently:

S|

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, nis 0 or 1.

In one embodiment, nis 1, 2, 3, 4, or 5.
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C2- 7al kenyl ene- C 5- 2ohet er oaryl ene- Cl1- 7al kyl ene,
Cl- 7al kyl ene- C6- 2ocar boar yl ene- C2- 7al kenyl ene,

w@Re06abdeyé ene- C 5- 20het er oar yl ene- C2- 7al kenyl eP€T/GB2006/001737

C2- 7al kenyl ene- C 6- 2ocar boar yl ene- C2- 7al kenyl ene, or
C2- 7al kenyl ene- C 5- 20het er oaryl ene- C2- 7al kenyl ene, and
is unsubstituted or substitul4ed; and pharnmaceutically
acceptabl e salts, solvates, am des, esters, ethers,

In oheambadimenpmds dc2edj of dr ns, and prodrugs thereof. In

In ﬁ@eﬁgp&meqprp,t,s 1t§eorIjDAC| is also an HDAC i nhi bitor.

| E‘P%ewﬂ Skl inthe art is readily able to
”8'%?85“ aeR * not a candidate HDAG is an HDAC
In omambpdﬂmenﬁcﬁﬂséxanpl e, assays which may conveniently
|n BRe UmBEdienassieas HDAC inhibition are described in

I 2002 i nternational (PCT) patent
%Fhﬂgglﬂ{en?mrsm WO 02/30879. In a preferred

lne%@mbﬁé'men rt"n'ézcar banic acid group, -C(ONHOH, is
In unerebbdieten{,enig.1, is not an ester). It is not intended

in bR bmBbqifiieht gre directly linked to one another. It
nbs nrcr)]t ?Intengaz‘g that QL and RN are directly linked to

one anot her. i s not intended that @ and RN are
In dhe embloyhmeml@@htot)ﬂ@rwbaﬁimﬂiaﬁ , ifprésenh é inflepandgely as defined

beid%@&nd%rmh&ﬂlr?”ﬁ'h@HMﬂ Substiflepes"t 0 one anot her. |t
is not intend that A and 2 are directly linked to

one another. The HDAC : Group A The group Ais
'npﬁaéﬁ@ﬁd@?ﬂﬂt% @&@Béﬁﬁtﬁé‘éryl or C5-2oheteroaryl and is
unsubstituted or substituted. In one enbodinent, Ais

THerl%Réf‘@f@G]% WOGl Ocar boaryl or C5- 10heteroaryl and

or substituted. In one enbodi nent, A

IS |ndependently C6car boaryl or C5-6heteroaryl, and IS
Therots & {sindebandesilba ovalant ond, €+.omllsylenth of Coreaikenylenpsand is

unshesrasdeptipstidesd. ved from benzene, naphthal ene,
carbazol e, pyridine, pyrrole, furan, thiophene, or

thiazole;, and js unsubstituted or subst i t ut ed.
In one embodiment, Q' is independently a covalent bond or C,.alkylene, and is

unsubstituted or substituted.

The term "alkylene," as used herein, pertains to bidentate moieties obtained by removing
two hydrogen atoms, either both from the same carbon atom, or one from each of two
different carbon atoms, of a saturated hydrocarbon compound (a compound consisting of
carbon atoms and hydrogen atoms) having from 1 to 20 carbon atoms (unless otherwise
specified), which may be aliphatic (i.e., linear or branched) or alicyclic (i.e., cyclic but not
aromatic).

The term "alkenylene," as used herein, pertains to bidentate moieties obtained by
removing two hydrogen atoms, either both from the same carbon atom, or one from each
of two different carbon atoms, of a hydrocarbon compound (a compound consisting of
carbon atoms and hydrogen atoms) having from 1 to 20 carbon atoms (unless otherwise
specified) and having at least one carbon-carbon double bond, and which may be
aliphatic (i.e., linear or branched) or alicyclic (i.e., cyclic but not aromatic).

In one embodiment, Q" is independently C4.;alkylene or C,.zalkenylene, and is
unsubstituted or substituted.

In one embodiment, Q" is independently Cy.4alkylene or C,alkenylene, and is

unsubstituted or substituted.
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The phrase "derived from™" as used in this context,
pertains to conpounds which have the sane ring atons,
wa@paeiienashe same orientation/ configuration, asPChieB2006/001737
parent cyclic group, and so include, for exanple,
hydrogenated (e.g., partially saturated, fully
saturated), carbonyl-substif®ted, and other
substituted d1e_ri vatives. For exanple, " tc()yrrol i done”
In ogp gmbrdimanty@’ ipjndeperdently B+ RlitiengariGeedkenydene, and is
unstipstituted er substitueste enbodi nent, A is independently:
(" hyk I i di 0 -
in o SR W inaef R Ol e & el et bl s
”“SH‘PSt%%gPTﬂRSE@%eCi-n one enbodi ment, A is independently
In opemplodingamt, Q'sis intepesdantly Ceshlkylereuir Csi.alkermder(es agd js
unstbdtitutdd oPsubdtitfed. O S5 substituents). In one
i ofg 8ol s ndgBogRARY taiere b sanEngenen ang o,
unsgbstitute@ or gybstitutedh one enbodi nent, n is 0, 1, 2, or 3.
In oh8 eAbRdPWENE,AR T HdepBndehtlp) C.dlikylére & Clalkeyiens Epads ment

o f : ne enbodinent, nis 1, 2, 3, 4, or
unsE?%tﬁutg%gF%k#ggg&ﬁugm’ nis 1, 2, 3, or 4. In one

enbodinent, nis 1, 2, or 3. In one enbodinent, nis
In obe egtbodimdnt, @'ie irelebenkdentinC, ,atkyilene5 and is wisabstitited onsutistituted.

In ofte :egqbg»dmﬁm,gmﬁs g{&@ggﬂwa@mg C1%Il={y$er%, afﬁisgﬂgusm%tgg %ﬂ{bstituted.
i ofe einbgaimet &G FRERGn IRy Clbferts abfls WpER gL AT Substiuted
In oRgembiodimest R 'tis indsperdrag Faeattisneasndiistunsubistiieed ar substituted.
In ovB @atbotiirerit et MtiepdidentiPBCdlkyianes bhd s iHssbstitlited @RSubstituted.
In HIRAMERMN, Y ik ThddPSHPsh) EYl B8 1ent Snd R AAsubSTRER o ubstituted.

' In one embodiment, Q' is independently C.alkylene, and is unsubstituted or substituted.

In one embodiment, Q' is independently aliphatic.
In one embodiment, Q' is independently linear.
In one embodiment, Q' is independently branched.

In one embodiment, Q' is independently unsubstituted.

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

In one embodiment, Q' is independently: a covalent bond, ~-CHy-, -(CH,)z-, -(CH,)s-,
-(CHg)4-, -CH=CH-, -CH=CHCHy~, -CH,CH=CHCH,-, -CH=CHCH=CH-, or
-CH.CH,CH=CH-.

in one embodiment, Q' is independently: a covalent bond, -CH,-, -CH,CH,-, or -CH=CH-.
In one embodiment, Q' is independently: a covalent bond, -CH,CH,-, or -CH=CH-.

In one embodiment, Q" is independently: a covalent bond.

In one embodiment, Q' is independently: -CH,CH,- or -CH=CH-.

In one embodiment, Q" is independently: -CH,CH,-.

The HDACI: Group J

The group J is independently -NRN-S(=0),- or -S(=0),-NR"-.



10

15

20

25

30

35

40

The group QL is independently a coval ent bond,
Cl- 7al kyl ene, or C2-7al kenyl ene, and is unsubstituted

wo@eoosakmsé t ut ed. I n one enbodi nent, QL is i ndependsndopo1737

a coval ent bond or Cl-7al kyl ene, and is unsubstituted
or substituted. The term "alkyl ene,” as used herein,

pertains to bidentate noi et'i1 S obtai ned by renoving

h : i th f h ]
n Y380 £ Sbea il ebSt L RS 17 aE Sor
In opé embedimanktdd inseaeadenth oP(=EdniBLrdforveard sHifenamide’).

consi sting of carbon atons and hydrogen atons) having

Thefl-rll9)3'b crQugRn car bon atons (unless otherw se

—?pwr%l—e@’)’imh, ich may be aliphatic (i.e., linear or
branched) or alicyclic (i.e., cyclic but not

Theag*roumRNs)ind@;ideaﬂyn "al kenyl ene, " as used herein,
perjq@ins to bidentate noieties obtained by renoving
t wo h(ya@(rogen atons, either both fromthe sane carbon
at oq‘ﬁr7 ¥ one fromeach of two different carbon atons,
of Gebhyatereeraitbon conpound (a conpound consisting of
cardghcabediy, and hydrogen atons) having from1l to 20
carhbo %I%g@(unl ess ot herw se specified) and having
at TE481 - ond 'car bon- carbon doubl e bond, and whi ch may
be edpGRQaANE-Gi-akyl, of i near or branched) or alicyclic
(1 .@sphetgrobiyt-Chtdlkyhot aromatic). I n one enbodi nent, QL
s iqOenRasRNtke & subsfiichene or C2-7al kenyl ene, and
is unsubstituted or substituted. In one enbodi nent, QL
i s independently or C2-4al kenyl ene, and is

In cnasmiwdimentdy’ srindapesdentyt ed. I n one enmbodi ment, QL is
i ndgpendent |y C1-3al kyl ene or C2-3al kenyl ene, and is
uns b;}k'gf uted or substituted. In one enbodinent, QL is
i ndépéndent |y C2- 7al kyl ene or C2-7al kenyl ene, and is
unstzstaPeA¥dor substituted. In one enbodinment, QL is
i ndepgeutiesdryyC.Galkgial kyl ene or C2-4al kenyl ene, and is
Unséi%%iuhéﬁti%ﬂtu‘?éd &%E{ithféﬁ?d- In one enbodinent, QL is
i ndependently C2-3al kyl ene or C2-3al kenyl ene, and is
unsubstituted or substituted. In one enbodinent, QL is

In onacephedinesrt| the G2 abiy Cenearboargud Weis yd @mesarbeatyligsoup.

In one embodiment, the or each Cs.oheteroaryl group is a Cs.ioheteroaryl group.

In one embodiment, the or each Cg.z0carboaryl group is a Cgcarboaryl group.
in one embodiment, the or each Cs.gheteroaryl group is a Cs.sheteroaryl group.

In one embodiment, the C;.x0heterocyclyl group is a Cj.q0heterocyclyl group.
In one embodiment, the Cj.oheterocyclyl group is a Cszheterocyclyl group.

In one embodiment, the or each C4.salkyl group is a C4.4alkyl group.
In one embodiment, the or each C,.zalkyl group is a Cisalkyl group.
In one embodiment, the or each C,.alkyl group is a C.qalkyl group.

In one embodiment, the or each alkyl group is independently aliphatic.
In one embodiment, the or each alky! 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.
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unsubstituted or substituted. In one enbodinent, QL is
i ndependently C1-7al kyl ene, and is unsubstituted or
waastiziaed ed. | n one enbodi nent, QL i s i hdepenB&rnGBY006/001737

Cl- 4al kyl ene, and is unsubstituted or substituted. In
one enbodinent, Ql is independently G -3al kyl ene, and
is unsubstituted or substi-tldted. In one enbodi nent, QL
i s independently C2-7al kyl ene, and is unsubstituted or
substituted. In one enbodinent, QL is independently

in oréZnisddibrtnRY isdndbpendemyumstibstititedl or substituted. In
one enbodinent, QL is independently C2-3al kyl ene, and
is unsubstituted or substituted. ' |In one enbodi nent,

Al plaisiple SompbUIRURRRL AR Ny TDaRRYANE EscibRs! PROVrRB BYRICHY o

disclosedsharsini axif each ¢amtnnatioemEsdndigdtally@hdiexplicitiepeitetent | y
aliphatic. In one enbodinent, QL is independently

| i near,. | e .enbodi t, i s, pdependent |
in o ARt B B ETRRBHET et o S 2N PR GrdaRtge or
subsfityéathbst i t uted. Al pl ausi bl e conbinations of the
enbodi nents descri bed above are explicitly disclosed

 orBfn R SRR bPDtsal g [ o

i ndependently: a coval ent bond, -CH2- , -(CH2)2- |,
In one(édrtydiment, R{ BHizgebendentgtCbt unsuBstit@elidatirated Cy.qalkyl.
- CH2CH=CHCH2- , -CH=CHCH=CH, or -CH2CH2CH= CH. In

In on%?ﬁ%&b?org?r%g : %D%pebae [tmgnenhlstﬁwgg g%ﬁ%%}aﬁ%hqh%?%%.@lkyl.
IS i ndépendent ly: ’ a coval ent bond, -CH2CH2- |, or’
In one@rﬁ@dimerhtnRg RengapademENiH, -8, I, Jnnd,ewe,nd'dam lng, a?lil, or -tBu.
opd... ; i_en i s I ndependen :
i or ey R s hdbrRRBe AVZRE IR brrER 1 * o s ’
In oqerﬁ!%wm%?\tt Ryis in¢gpepdpntly: -Hae-MSDAG : Group J The group
J is independently -NRN-S(=0 2- or -S(=0)2-NRN- .1In

The ARACEHRApEENt, J is independently -NRN-S(=0) 2-
("reverse sul fonam de"). In one enbodinent, J is

i ndependent |y - Sﬁ =0 2-NRN- ("forward sul fonam de").

The gieep IQOATINdeg@nsgpth RN The group RN is i ndependently: -H,
Cs.ooCarboarylene,
Cs.ooheteroarylene,
Ce-2ocarboarylene-Cqalkylene,
Cs.aoheteroarylene-C_salkylene,
Cs.20carboarylene-C,.7alkenylene,
Cs.ooheteroarylene-C, alkenylene,
C,.7alkylene-Cg yocarboarylene,
Ci.7alkylene-Cs.poheteroarylene,
C..ralkenylene-Cg.zocarboarylene,
C..ralkenylene-Cs.oheteroarylene,
C1alkylene-Ce.pocarboarylene-C, salkylene,
Ci.ralkylene-Cs poheteroarylene-C;_salkylene,
C,.ralkenylene-Cg.zcarboarylene-Cy.7alkylene,
Ca.ralkenylene-Cs poheteroarylene-Cy.salkylene,
C1.ralkylene-Cs.5ocarboarylene-C,.salkenylene,
C1alkylene-Cs.pheteroarylene-C,.7alkenylene,
Cz-yalkenylene—Cs-zocarboarylene-C2_7a|kenylene, or
C..7alkenylene-Cs poheteroarylene-C,.7alkenylene,
and is unsubstituted or substituted.
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Cl- 7al kyl , C3-2oheterocyclyl, C6-2ocarboaryl,
C5- 20het eroaryl, C6-2ocarboaryl -Cl-7al kyl, or

w@e0gabaser oaryl - C 1- 7al kyl , and i s unsubsti t UP€GBR006/001737

substituted. In one enbodinment, RN is independently:
-H, C1-7al kyl, C6-2ocarboaryl, or

C6- 2o0car boaryl - C1- 7al kyl aﬁé IS unsubstituted or
substituted. In one enbodlnent, t he or each

C6- 2ocar boaryl group is a C6-iocarboaryl group. In one

lnome‘mmbad&nént Qhiz indepeaddntif5- 2ohet eroaryl group is a

f)%/ group is a Cécarboaryl group. In one
enbouPHERANNE or each C5.20heteroaryl group is a
C5- Ghetarboarylghedhoalkyleren one enbodi nent, the

C3 Gohiedieroa @Heyt”g léﬁel s a C3-iOheter ocycl yl group.
2oheterocyclyl group is a

e
@Wé?aé % 8F51 ?% leth one enbodi ment, the or each
Cl QMOWEFO@W ?waﬁ@m‘eﬂ%ﬂ kyl group. In one
enbOgdiaikyne-Cscanoaaate, C1- 7al kyl group is a G -3al kyl
gro(gp78 %ngr@ 19{@3&%%[1 the or each Cl-7al kyl group
n' o

ne enbodi nent, the or each

al ky#7 8&6”%/9611 é’ﬁ@ﬁ@é‘ﬁt |y aliphatic. In one
enbOgiatkenylene-a.deteeceryieas, kyI group is independently

Iln@p;am Iefﬂneﬁtfkq Iéﬂ%néwai Rn@l each alkyl group is

embod h h
mg 5;,5 %rga@%aaﬁwﬁﬁamgt ed i h one o oo
Ve fe

GarbeawlenatGayRlkyeorip i s i ndependent |y
parm ﬂlHeYlylHﬁé-mswhéte@@hrﬂén@U%ﬁW@:, ment, y EN is
gg Fég‘%sde 1%%%%&%? %ékr?ﬁgllegé;sglrjlslbed above are
xpt1 ﬁgy'e)pe C5 1ohe eroarylene C,.ralkenylene,
C..ralkenylene-Cq.qocarboarylene-C,.;alkenylene, or
C..ralkenylene-Cs.ioheteroarylene-C,.;alkenylene,
and is unsubstituted or substituted.

Feé group. In one enbodi nent, the or each
éocargsé}? ?(

In one embodiment, Q? is independently:

Cecarboarylene,

Cs.cheteroarylene,

Cescarboarylene-C,_salkylene,
Cs.sheteroarylene-C,.7alkylene,
Cescarboarylene-C,.;alkenylene,
Cs.gheteroarylene-C,.;alkenylene,
C..ralkylene-Cgcarboarylene,
C..ralkylene-Cs.cheteroarylene,
C..7alkenylene-Cqcarboarylene,
C..zalkenylene-Cs sheteroarylene,
C,7alkylene-Cgcarboarylene-C,.7alkylene,
C,.7alkylene-Cs_gheteroarylene-C,.7alkylene,
C,.7alkenylene-Cgcarboarylene-C4.7alkylene,
C..ralkenylene-Cs.gheteroarylene-C,.7alkylene,
C1_7alkerne-Cscarboarylene-Cz.7aIkenylené,
Ci.7alkylene-Cs ¢heteroarylene-C,.zalkenylene,
C..7alkenylene-Cscarboarylene-C,.;alkenylene, or
C..7alkenylene-Cs.gheteroarylene-C, zalkenylene,
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di scl osed herein, as if each conbinati on was
individually and explicitly recited. In one
weedvodeasnt, RN i s i ndependently: -H or Cl-7al kRgT/GBagvd/ 001737
is unsubstituted or substituted. In one enbodi nent, RN
is independently: -H or unsubstituted G -4alkyl. In
one enbodi nent, RN is indepehdently: -H or

unsuhstitute tura G, -4al kyl . In one enbodi nment,
RNENS 1§ H‘Z,%‘&}éﬁ&%ﬁtqrﬁ”g&&t%‘?- unsubstituted saturated
al i phatic Cl-4alkyl. In one enbodinent, RNis

In oh& drpogieRImt,|Q? is indepeddently:Et , -nPr, -iPr, -nBu, -sBu,
-1 %%e Lne tBu I'n one embodi ment, RN is independently:
-Et. In one enbodi msnt RN is
md@ﬁ@)‘ia@?r@h sAkylghegr _Me. The HDAG : Group Q@ The
gr mhpnﬁl@ne—@zbaimmmdent l'y: C6.2ocar boaryl ene,

fof F]é!rlnﬁé}% Ce”ocar boaryl ene-C-i - T- al kyl ene,
E %gﬁoar 7al kyl ene,

éd I enF .
C6.'z58 ?M%Gey ©8S5. 7al kenyl ene,
C5-Qahblsyleneahghyens-C-alkylekeny| ene,
Chad k Xlk@ﬁbﬂer@ H@@%’n@f@,fywk e.eel Cl- 7gl gylzene g |

ne ocar boaryl ene,
@2@55&@38?8%8&% gzﬁﬁ&% %@ér( ?ene C1- 7al kyl eng C
6- 2%2@78“(963&?% phrayigne- %P'K?’I‘Véﬁf@ Cl- 7al kyl ene-C

5. 2qtads ensurstiiutstcorGlibstitlitey] ene, C2- 7al kenyl ene- C
6- 20car boaryl ene-C - 7al kyl ene,

C2. 7al ken £- C5. 2o0het er oaryl ene- Cl1- 7al kyl ene,
'”Wem%'&m%ﬁea ”ﬂ?@ﬁ?‘g%‘ﬁ}’yl ene- C2- 7al kenyl ene,
Cl-preinikighene- C 5. 2Dhet er oaryl ene- C 2_7al kenyl ene,
C2- fhlieR¥lcs DakflerkE, dpcar boar yl ene- C2- 7al kenyl ene, or
phenylene-C,.;alkenylene,
and is unsubstituted or substituted.

In one embodiment, the or each C_salkylene group is a Cy.4alkylene group.
In one embodiment, the or each C,_alkylene group is a Cq.salkylene group.
In one embodiment, the or each C,_;alkylene group is a Cq.;alkylene group.
In one embodiment, the or each C,_salkylene group is a C,alkylene group.

In one embodiment, the or each C.;alkenylene group is a C,_4alkenylene group.
In one embodiment, the or each C,_;alkenylene group is a Cysalkenylene group.
In one embodiment, the or each C,.zalkenylene group is a Cpalkenylene 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—ethylene, 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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C2- 7al kenyl ene- C 5. 2ohet er oar yl ene- C2- 7al kenyl ene, and

is unsubstituted or substituted.ln one enbodi nent, Q@
wo sooenependent | y: C6-i ocar boaryl ene, PCT/GB2006/001737

C5- 10het eroaryl ene, Ce-i ocarboaryl ene-d. yal kyl ene,

C5- 10het er oaryl ene- C 1- 7al kyl ene, C6-i ocar boaryl ene-C

2- 7al kenyl ene, C5-i ohet er oaQl-ene- C 2- 7al kenyl ene,

Cl- 7al kyl ene- C 6-10car boaryl ene, Cl-7al kyl ene-C

5. 10het eroaryl ene, C2-7al kenyl ene-C 6-i ocar boaryl ene,
In dﬁ%—eﬁﬂddﬂ&ﬁbdt,e@éis%cfepbnh]aﬁﬁ{ma-phmn&snﬁthé’wlw, aneisC

j VAR Cl- 7al kyl ene, C1-7al kyl ene-C

uns@?%@ﬁ%@?ﬁ(@%ﬁlﬁgﬁ%_ C -7al kyl ene, C2-7al kenyl ene-C

6- 10car boaryl ene- C 1- 7al kyl ene, C2-7al kenyl ene-C
In dekditedimedr Qf snmsdhsituied kyl ene,

C ~al kyl ene- Ce-i ocar boar yl ene- Ca- T- al kenyl ene,

1- 7al kyl -Ch. 1 t I -C2-7 I -
o G000 B e AP BB G e R By
disgipsepekeinydsih each ermkinationmesindiddealiyand sxpigiy repited. and
is unsubstituted or substituted. In one enbodi ment, @

' J‘ﬂ%ﬂﬁ ent |y, aryl ene, C5-6heteroaryl ene,
In 6@- eter%g(fgl L?ﬁgq%%-a%’gﬁk | ene, C6carboaryl ene-C

2- 7al kenyl ene, Cs”™het éroa Qne”-yal kenyl ene,
C . T-al kyl ene- Cecar boaryl & = ?
In one embodiment, Q? is independently:

ECPN

The HDACI: Substituents

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

(1) carboxylic acid; (2) ester; (3) amido or thioamido; (4) acyl; (5) 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
aminothioacylamino; (17) sulfonamino; (18) sulfony!; (19) sulfonate; (20) sulfonamido;
(21) oxo; (22) imino; (23) hydroxyimino; (24) Cs.pearyl-Ci.ralkyl; (25) Csearyl;

(26) Cs.oheterocyclyl; (27) Cqralkyl; (28) bi-dentate di-oxy groups.

In one embodiment, each of the substituents (e.g., on A, Q', RN, 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(=O)NR?R? 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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C-i Mal kyl ene- C*ehet er oaryl ene, C2-7al kenyl ene-C
6car boaryl ene, C2-7al kenyl ene-C 5. 6het er oaryl ene,
W@1006abdegs ene- C 6car boaryl ene-G - 7al kyl ene,  PCT/GB2006/001737
G i.T-al kyl ene- Cs-ehet eroaryl ene- C*al kyl ene,
C2- 7al kenyl ene- C 6car boaryl ene-C - 7al kyl ene,
C2- 7al kenyl ene- C 5- 6het er oaRyl-ene- C1- 7al kyl ene,
Cl- 7al kyl ene- C 6car boaryl ene-C 2- 7al kenyl ene,
(5) FL-Crliryliene- C5. 6het er oaryl ene- C2- 7al kenyl ene,
©6) _gq.?al kenyl ene- C 6car boaryl ene- C2- 7al kenyl ene, or
( -'7al kenyl ene- C 5. 6het er oaryl ene- C2- 7al kenyl ene, and

@) _r’%oynsubst ituted or substituted. In one enbodinent, @

(8) t8Hj ndependent | y: phenyl ene, phenyl ene- Cl- 7al kyl ene,

(9) RN YHRRSN R2ishAkdsamdbatieas daknéairklr es)plesnypt @78,

(10558 ‘al kenyl ene- phenyl ene, C1-7al kyl ene-phenyl ene-C

1573 Kyl ene, C2-7al kenyl ene- ghenyl ene- C 1- 7al k%Iﬁne,

(11CsSRramkgiednR? istirdapeasritiy as deinedbinPdn £29) d26) or (27);

(12650 C ey RNy Hensin B iyl ependentl Faddfimey lire(2d), (aB)d (26 or (27);

(19 RNy Ut 6 BB RRRY o i 20

L < -1 ene .
phe 1éﬁ@@ﬁ¥7ﬂagk3néﬁ‘c§§ef?kgﬂg"9}é elﬁﬁvétﬁ:ﬁ@? 'i“ﬁ Bg%rbat&ﬂ toWhich they
Subatei atiacbeti form aoing revingdrane dtto 7rihe atgmeach

(149 NRBRKY W RBRirds R IR dndRM4tinkigb&itiendy Mifr 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;

(15) -NR'?C(=0)R"™ or -NR"2C(=S)R"®, wherein R'? is independently -H; or as defined in
(24), (25), (26) or (27); and R" is independently -H, or as defined in (24), (25),
(26) or (27);

(16) -NR™C(=O)NR"R"® or -NR"C(=S)NR"R'®, wherein R is independently -H; or as
defined in (24), (25), (26) or (27); and 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;

(17) -NR'SO,R™, wherein R" is independently -H; or as defined in (24), (25), (26) or
(27); and R'® is independently -H, or as defined in (24), (25), (26) or (27);

(18) -SO,R™, wherein R is independently as defined in (24), (25), (26) or (27);

(19) -OSO,R¥ and wherein R* is independently as defined in (24), (25), (26) or (27);

(20) -SO,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;

(21) =0;

(22) =NR?, wherein R? is independently -H; or as defined in (24), (25), (26) or (27);

(23) =NOR?, wherein R* is independently -H; or as defined in (24), (25), (26) or (27);

(24) Cs.p0aryl-Cy.7alkyl, for example, wherein Cs.poaryl is as defined in (25); unsubstituted
or substituted, e.g., with one or more groups as defined in (1) to (28),

(25) Cs.p0aryl, including Ce.zocarboaryl and Csoheteroaryl; unsubstituted or substituted,
e.g., with one or more groups as defined in (1) to (28);

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

(27) Cyalkyl, C,7alkenyl, Cpalkynyl, Csscycloalkyl, Ca.zcycloalkenyl, Cazcycloalkynyl,
unsubstituted or substituted, e.g., with one or more groups as defined in (1) to
(26); and
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In one enbodi nent, the or each Cl-7al kyl ene group is a

Cl- 3al kyl ene group. In one enbodi nent, the or each
w@1e06atdeyé ene group is a Cl-2al kyl ene group. |PCDG8B2006/001737

enbodi nent, the or each Cl-7al kyl ene group is a

C2al kyl ene group. In one enbodi nent, the or each

Cl- 7al kenyl ene group is a €224al kenyl ene group. In one

enbodi ment, the or each Cl-7al kenyl ene group is a
(2800-BA1-Re mrieesia Rt is inslependently setuiaied Beselkyl, tand ipindeperidently

C1- (ilubseiiite8 e s@b<litlied Wit ofe 8t InBRY(eQ1e1, 2 9UD-subBitG&ts as

enb t he phenyl ene |inkage iIs nmeta or para. In
one@e&%@ﬂ&% t he phenylene linkage is nmeta. In one

enbodi nent the phenyl ene |inkage is para. In one
Some‘e@a#nmeabf (2@ irichide nisefoowiegt | y ortho-, nmeta-, or
par%lgla;er%éﬁne ethylene, and is unsubstltut ed or

subst ]t In on odj ment,, i s independently
ortWBmOLgfﬁ?'gyl egr - &'ﬁzg? %‘HE‘ﬁyWé%é'%tg’h@hA')l ene, and is
unsarbisiorGuaksd (6.9.,3(d4).i-amtdedw is h, ZBeoedhodi nent, t he
et h nR86-0; Salkfl tﬂOE(cﬁ-rznvt&y%hh@@w BNep, & prane

enbod M”a F ¢ ﬁg)(?ﬁd‘g NS §t he4pyl ene. |l n one

met %\QYbﬁerﬁWyé(ﬁaQ et(ﬁé*ta)y’raéﬁlew ighd2i% ouMsubstit ut ed or
s ublsydroxyt @ dralklyn(eqne(@HHPDHYRNG 1, 223,08 4ynsubsi t ut ed.

Qlelsgﬂagéégygﬁgalmg@g a@'fnm ﬁ”é@ﬁ Fggsed hertgl n, as if

each conbi nati on was |nd|V|duaIIy and ex I|C|tly
In anecimbzdimeént, eand of theoslibstinents R gi, Snif G pRY A(e.g., RApIf present,

is iRIRPeRdLRlisBRBIed fidkh:i S | ndependently: The HDAG :
Substituents I n one enbodi nent, each of the

substituents (e.g., on A @1, RN Q@) (e.g., RA , if
() &R, is i ndependent|y selected from (1)

) Oﬁi(ﬁmmel €C(aC>I)(dEt (C)=09stien, d(%)@(mlﬂo-GIEOWﬂd?@m g?ox
§9§ g@cﬁ% e OFR RO bRl BT Oy
} O)PPA')Z m no; (15) acylam no or

©) f(ﬁ'l:@éwlz afﬁ?@NMelﬁXCa@Nﬁtacww?NﬂBr)Qr-(C =0)N(CH;CH,0OH),;

amm@m -RREPHOAAG, N dN?i)thSL(bE@WﬂbPISPh(lS) sul fonyl;

(4) ﬁé(gb)ﬁ“(é%ﬁ\he (4= tstﬂ 1B 9¥=0)-cHex, -(C=0)Ph: -(C=0)CH,Ph:

(5) -F, -CI, -Br, -I;

(6) -CN;

(7) -NO;

(8) -OH;

(9) -OMe, -OEt, -O(iPr), -O(tBu), -OPh, -OCH,Ph:

-OCF3, -OCH,CF;;

-OCH,CH,0H, -OCH,CH,0Me, -OCH,CH,OEt:

~OCH,CH,NH,, -OCH,CH,NMe;,, -OCH,CH,N(iPT);;

-OPh-Me, -OPh-OH, -OPh-OMe, -OPh-F, -OPh-ClI, -OPh-Br, -OPh-l;

(10) -SH

(11) -SMe, -SEt, -SPh, -SCH,Ph;

(12) -OC(=0)Me, -OC(=O)Et, -OC(=0)(iPr), -OC(=0)(tBu); -OC(=0)(cPr);
-OC(=0)CH,CH,OH, -OC(=0)CH,CH,OMe, -OC(=0)CH,CH,OEt;
-OC(=0)Ph, -OC(=0)CH,Ph:

(13) -OC(=0)NH,, -OC(=0)NHMe, -OC(=0)NMe,, -OC(=O)NHEt, -OC(=O)NEt,,
~OC(=0)NHPh, -OC(=0)NCH,Ph;

(14) -NH,, -NHMe, -NHEt, -NH(iPr), -NMe,, -NEt,, -N(iPr)2, -N(CH,CH,0H).;
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(21) oxo; (22) imno; (23) hydroxyimno; (24)
C5. 2o0aryl - Cl1-7al kyl ; (25) C5-2o0aryl; (26)

wa@saokmser ocycl yl; (27) Cl-7al kyl; (28) bi- derCEGB2006/001737
di -oxy groups. In one enbodinent, each of the
substituents (e.g., on A Q3 RN, @) (e.g., RA) , If
present, is |ndependently selected from (1) -C(O OH;

(2) Ly as defined
K % gkghgm ait &%@g y
(15). @E@iﬁﬁ H::E@» Rs IE@ N YycHzpn
i ndamw(uoeoyma -Nile(O=O¥, We(ﬁe@)l?m - C(=Q87.Ph( 26) or
(16§ AH A cc= {5’52 % Nrﬁh&ﬂNH@g%)'WEtwnmcebwpgtrogen
£ r RHICEOINC R 2Bl S% N%?Ca?fﬁ“ﬁ hERETINEE,

i NAdPEGES)NRYY; - NH(C%&)Nér@l’li ined in (24), (25), (26) or
(17{3@ & Me, ~RHSOGES, -NBEO,PH, -NKSD,PHEN, -NAS0,882Ph;(8) - OH;

i e L e e

(19§ BSOMe, (@%nzc(:g,zo)sogﬂ( AP ®,Ph, -OBOsRIiMe, R@SiOaCHzPh
<2o MW@MEH scslzmxﬁ’é%sd REY,, -S@Shoiholiy) ;
erein each of R8 and RO is
i nd r%pz s defined in (24), (25), (26) or

(21620); or R8 and RO taken together with the nitrogen
(QQZERW LRMehERBY:t hey are attached forma ri ng havi ng

ri at 1 ch
sy PR Mo ALy énﬁpgrs‘%fl“ﬁ“ﬂ‘ G
(24) 2aht,Phy 2B1;PHcIe) Qﬁzpb 1 taken
(25) e t-PRMeN-Pi-OH) epmuamaglemwzmmhtm Rmai hPhiRry-Rirle

att
Wﬂf&%%mgf 9!‘ rﬁﬁhr{}?Y)kl'Ebzf P'fﬁrgnyﬂoch)p\F)ﬁr‘éS?e%@ émlldgzolyl
|ndewéﬁ%wn9¥%z°yhth'a%’-°%l h@é'la? ¥ in (24), (25), (26) or
(26) Pyirolidayt] iRBzolslinyh dypaenkttim.| pjperidinyb pingsazin. iazepinyin
(24)etra(f1 ))furér%ﬁ?)te@éhy@?o?) sanylL MorpHdRAy GzeElibR; 15R16 or

i s i ndependent | H;
(273r ﬁs '|H 2 etbﬂ(géé or (27); and ea%:/h of

R15- Qﬂ’fd-cﬁl?ﬁ -iCé"-l -H, or
-CF3, -CHF,, -CH,F, -CCI3, -CBrj, 'CHchgF -CH,CHF,, and -CH,CF3;
"CHon, -CHQOMG, -CHgOEt, 'CHzNHz, -CHzNMez;
-CH,CH,OH, -CH,CH,OMe, -CH,CH,OEt, -CH,CH,CH;NH,, -CH,CH,NMe;
(28) -0-CH,-O-, -O-CH-CHy-O-, -0-CHy-CH,-CH,-O-, -0-CF2-O-, and -0-CF,-CF-O-.

The HDACI: Some Preferred Examples

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

In one preferred embodiment, the HDACI is selected from compounds of the following

formula:

o)
I
A—QLl—1J Q2 C—H——OH

wherein;
A is independently:
phenyl,
and is unsubstituted or substituted;
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as defined in (24), (25), (26) or (27); or R15 and R16
taken together with the nitrogen atomto which they
wae@earisched forma ring having from3 to 7 rP@mGB2006/001737
atonms; (17) -NR1L7SO2R18 |, vvherei n R17 is independently
-H, or as defined in (24), %é (26) or (27); and R18
is i ndependently -H, or as fi ned in (24), (25), (26)
q(?@ %?%818) -SO2R19 , wherein R19 is independently
‘éé" i i n (24), (25), (26) or (27); (19) -OSRR20
ance edvatent hoP0 i s i ndependently as defined in (24),
(25-bH2(26) or (27); (20) -SM2NR2 1R22, wherein each of
]:*_ia R22 is independently -H, or as defined in
(24) ? (26) or (27); or RR 1 and R22 taken
'Wlth the nitrogen atomto which they are
Jus&hdeﬁp@h@@htfyorma ring having from3 to 7 ring atomns;
(21 2)or-NR23 , wherein R23 is independently -H
or as de(f%d in (24), (25), (26) or (27); (23) =NOR24
Ro4 s i ndependently -H or as defined in
RN(szm)epeﬁﬂa)tly (26) or (27); (24) C5-2oaryl-Cl-7al kyl,
for Fﬁ)éarrple wherein C5-20aryl is as defined in (25);
unsgbs Lut ed or substituted, e.g., with one or nore
gro '%( defined in (1) to (28) (25) C5- 2o0aryl,
i ncasisngsapstitdedir boaryl and C5- 2ohet eroaryl ;
Q? gagdpehtiéntlyed or substituted, e.g., with one or nore

ar ogt%%gfé%ec@f h*}gg én (1) to (28) (26)

‘'unsubstituted or substituted, e.g.,
wi t RhegwiengiC erﬁ gNY#¥ups as defined in (1) to (28)
( 27@ndds-unalibstityted;2- 7ai kenyl , C2- 7al kynyl ,

an@he?rﬁ%@étﬁ%b'&’éece@%’hfé’@l@aédﬁ% am@%ﬂéétéﬂsoéﬂhbwwhemlcally

tituted, , With
prottneas SRR R L 26) Y and(28) 0 Re5 O ¢

wherein R25 is i ndependent |y saturated Cral kyl, and is
in driederiestitasitl thelHSADSE isélébted from cumisiuntisl bette liovirgfermulae,

{rgl)rﬂ?stlgﬁeoganalcg’ﬁﬁere%f %? i nc% ﬂégﬁ h&%%qgﬁ}}bﬁﬁg duBstituted,

whgee tge @ulflon?g]l% itrogeR i§ st %lde}; | e h Jone or morg substituents as
defineGHbdpve andardhe headindl | Th2 HBACIOSUMS)UIU%IZH”);{ aenCpharmeceylically

ac&e%téble sallc R NeBndl@es, Wstefs, dtheds, cRemREIVprotected forms, and

prodrugs thereof:




10

acyl am do-C 1-7al kyl (e.g., -(CH 2)wacylamdo, wis
1, 2, 3, or 4); carboxy-C 1-7alkyl (e.g.,
WO @0kAY0MCO0H, wis 1, 2, 3, or 4); acyl-C 1- 7edR¢B2006/001737

(e.g9., -(CH2)wacyl, wis 1, 2, 3, or 4); hydroxy-C

1-7al kyl (e.g., -(CH2)WOH, wis 1, 2, 3, or 4);

Cl- 7al koxy-C 1-7al kyl (e.g-25<(CH 2)w O Cl1-7al kyl, w

is 1, 2,3, or 4). In one enbodinent, each of the
substijtuents| (e.g., on A (31 @) (e.g., RA ,|if

present, is fi ndependgQt gel ¢ from 1) - C(=Q) OH;
(2) - Q=CfOMe, -C(/S- NPT )Sc CorO) At Bu) ;
-C(=0)|0(cPr)} -C(=8.2eH ScHoH, - (=0 2CH20ME,

- O =O|0CH 2GHPCEt: - (=0 CPh. - (=0 2Ph; (3)

-(C=O|NH 2, 2, -(C=ON(JPr)p,
-(C=OIN(CH 2 - (HC=0) NHPh|,

- (C=O)|NHCP 2 PME t,

- (C=0)|(t Bu), Ph; -(ﬁ)m 2Ph; {(5)
-F, - - Br X - CH:

-Owe, |- CEt, -O(iP O(tBu), -OPh, -OCH2Ph: -OCF 3,

- OCH2QF3; -QcH - OCH2CHzEE -OCH2CH20£t; - [OCH
2CH2NH2, 6OCH2CH2 P - @Ph- Me, |

- OPh- QH, - OPh- Owe, - OPh- Fd - Qph- “Br OH OPh-| :

(10 -|SH ( fL 1) -SMme 1 8" sph -scm%zph (12)

- 0C( =HHve—OS=OFt——66(= )( Py O =+ Bt}
-OC(=C))(cPr); - CH 2CH2CH, :O)CH CH20OWE,
- OC( =) CH,2CH2CEt =0) PR\\ e 02/ ¥

= N/S\\ I OH

. @\A’/ @wo

In one embodiment, the HDACi is selected from compounds of the following formula, and
substituted analogs thereof (e.g., where the terminal phenyl group is substituted, where
the sulfonamide nitrogen is substituted, etc., e.g., with one or more substituents as
defined above under the heading “The HDACI: Substituents”), and pharmaceutically
acceptable salts, solvates, amides, esters, ethers, chemically protected forms, and
prodrugs thereof:

@ ) @\A PXD-101

l
0

O"O

In one embodiment, the HDAC: is selected from the following compound, and
pharmaceutically acceptable salts, solvates, amides, esters, ethers, chemically protected
forms, and prodrugs thereof:

Q /©\/A N PXD-101
3 ¢~ TOH )
H O

[l
0]
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(13) -OC(=O NH 2, -0OC(=0 NHwe, -0C(=0O Nwe 2,
-OC(=O) NHEt, -OC(=O) NEt 2, -0OC(=0 NHPh, -OC(=0) NCH
WQR/18@ag - NH2, - NHVe, - NHEt, -NH(i Pr), - NVe2pCEHRBR@6/001737
-N(IPr) 2, -N(CH 2CH20OH) 2; - NHPh, - NHCH2Ph; pi peri di no,
pi perazi no, norpholino; (15) -NH(C=O Me, -NH(C=O Et,
-NH(C=0) nPr, -NH(C=0) Ph, -N#Eg<=0) CH 2Ph; -NMe(C=0 M,
-NMe(C=O Et, -NMe(C=O Ph, -NMeC(=0O) CH 2Ph; (16)
The HIACHPKIEP FordgH( C=0) NHVe, - NH( C=0) NHEt, - NH( C=0) NPh,
- NH( C=0) NHCH 2Ph; - NH( C=S) NH2, - NH( C=S) NHMWe,

B LT T Nt I M-

diasieriererferimaize stopic, sterrpisSeih tautNeSOZEPhidational, or anomeric
formBMe8GRIEGBEhnot (ibdited tGCREMaNd trar&famds; E-SARE2-formSQ2PR, and r-

f””%%‘%'vg“d SEORHer: Sk e 0Tt g apRams
) kejep 0k, andshpfats- iormssw A4 AibTare; synclinal- and
antictiaalMets; o- W&thla(m eqe@toriaP@yms; Midat-—6itdh-, twiVEL ;
en AMthalrchéMdrms: l\Q%Itczo |Bﬁ)§ Lherﬁqééﬁé%}fter &Qﬁ!éﬁ%l}/ referred
oA iR O

- Ph- Ove, - Ph- NH2, -PhF -PhCI -Ph-Br, -Ph-1;
Noteythatd gkcepd s aRt8ed bR 1ot fiiumhhencﬁwméi §§édih/dall E%l@déﬂ' from the

terﬁqmsgm% 'yés ?%Ha If]a%lxl re sﬂ:h%gé? cpnéé?ﬁﬁtg%l%b)(somers e " Lrers

I
whiclzn']1 q alc‘qppectlﬁ%z ggt%qepa iatgm\s ragiep diananergly, by the position of atoms
in Spape) & nyamplazepefetyehce toed methooty gfduparQtHs, is not to be construed

as E@éféﬁt%g "t@ﬁ’é/étﬂfbl(ural |§aﬁ8h9|hly&*|56g<yrg§tﬁ§ltg{ g LFY&H éﬁ7)SIFE>IM?‘|’y,
refergp%g(to o phe@p@u @p&@&@ congﬁﬂged aﬁ_pjeren@g_@pts structural
lsom@mn:gata-.cmgf@henﬂl—mFIer aCeeGHER to acthss CHRMERres My Gl
incluGEi2{haturallytedftetic forkAd2bilngy wititiitldMeRss (H 21 I includes n-propy!
and %%%tyl m%%oéd- se%H%%H%%LINFP ethdxyp enyl\/%cmdes ortho-,

meta-, and para-methoxyphenyl).

The above exclusion does not pertain to tautomeric forms, for example, keto-, enol-, and
enolate-forms, as in, for example, the following tautomeric pairs: keto/enol (illustrated
below), imine/enamine, amide/imino alcohol, amidine/amidine, nitroso/oxime,

thioketone/enethiol, N-nitroso/hyroxyazo, and nitro/aci-nitro.
H

l ’/o AN /OH H+ AN /O-
—C—C = c=C = c=Cc

I AN / AN H* / \\

keto enol enolate

Note that specifically included in the term “isomer" are compounds with one or more
isotopic substitutions. For example, H may be in any isotopic form, including 'H, 2H (D),
and °H (T); C may be in any isotopic form, including 2C, **C, and "C; O may be in any
isotopic form, including 0 and ®0; and the like.

Unless otherwise specified, a reference to a particular compound includes all such
isomeric forms, including (wholly or partially) racemic and other mixtures thereof.
Methods for the preparation (e.g., asymmetric synthesis) and separation (e.g., fractional
crystallisation and chromatographic means) of such isomeric forms are either known in
the art or are readily obtained by adapting the known methods, in a known manner.
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(28) -0-CH 2-0O, -0-CH 2-CH2-O, -0-CH 2-CH2-CH2-0O,
-0-CF 2-0, and -0-CF 2-CF2-O. The HDAG : Sone
woe@baewesd Exanpl es Al plausi bl e combi nati onsPOT/GBR@®6/001737

enbodi nents descri bed above are explicitly disclosed
herein, as if each conbination was individually and
explicitly recited. In onedteferred enmbodi ment, the
HDAC is selected from conmpounds of the foll ow ng
formul a: wherein: A is independently: phenyl, and is

Unld48 DuRslisk bheslfied, aseRsériceds agaffbulas corﬁd@pﬁfmlemmbbadealomc salt,

solv&%‘éﬁﬁoﬁ%&ﬁ@ﬂgs the%sinddsrgﬂ_}:hgﬂheréo&ﬁﬁ ihqﬁﬂeg%ﬁdgée&rﬁéfec! below.

-H, or Cl-4alkyl, and is unsubstituted; @ is
It maybe penaaizht yr dqsﬁrehly:lte pep@b; palifyydreier, handle a corresponding salt of

the Qﬁgr@éb Eurﬁ%gﬁr"’éﬁé ée% arrﬁéﬂéutué"ally%%élé}ﬁéblé ghidEx@nsles of
Vi
phaggqc‘@pngca étaﬁgqpbiag% l?ﬁ %’gl%l'ﬂ‘?u?)sre t"?—:@? t 5?h£§7 afgﬂaqﬁ%t:euhcally
Accepteble pits (' dePharn. Sch, b mpotil¥ent, the HDAG is
sel ect ed from corrpounds of the foll ovvi ng fornul ae, and

Fo r%#egrﬁél' 4 Et o%%uﬂg?s %ch?rﬂcfe A h&€ 2 Farcti¥idt GFodpNRat RAYTHE @hionic
(e.g., -COOH may be -COO) then a salt may be formed with a suitable cation.

Examples of suitable inorganic cations include, but are not limited to, alkali metal ions
such as Na* and K*, alkaline earth cations such as Ca?* and Mg?*, and other cations such
as Al"®. Examples of suitable organic cations include, but are not limited to, ammonium
ion (i.e., NH4") and substituted ammonium ions (e.g., NHsR*, NHzR,", NHRs", NR4").
Examples of some suitable substituted ammonium ions are those derived from:
ethylamine, diethylamine, dicyclohexylamine, triethylamine, butylamine, ethylenediamine,
ethanolamine, diethanolamine, piperazine, benzylamine, phenylbenzylamine, choline,
meglumine, and tromethamine, as well as amino acids, such as lysine and arginine. An
example of a common quaternary ammonium ion is N(CHs),".

If the compound is cationic, or has a functional group that may be cationic (e.g., -NH, may
be -NH;"), then a salt may be formed with a suitable anion. Examples of suitable
inorganic anions include, but are not limited to, those derived from the following inorganic
acids: hydrochloric, hydrobromic, hydroiodic, sulfuric, sulfurous, nitric, nitrous,

phosphoric, and phosphorous.

Examples of suitable organic anions include, but are not limited to, those derived from the
following organic acids: 2-acetyoxybenzoic, acetic, ascorbic, aspartic, benzoic,
camphorsulfonic, cinnamic, citric, edetic, ethanedisulfonic, ethanesulfonic, fumaric,
glucheptonic, gluconic, glutamic, glycolic, hydroxymaleic, hydroxynaphthalene carboxylic,
isethionic, lactic, lactobionic, lauric, maleic, malic, methanesulfonic, mucic, oleic, oxalic,
palmitic, pamoic, pantothenic, phenylacetic, phenylisulfonic, propionic, pyruvic, salicylic,
stearic, succinic, sulfanilic, tartaric, toluenesulfonic, and valeric. Examples of suitable
polymeric organic anions include, but are not limited to, those derived from the following
polymeric acids: tannic acid, carboxymethyl cellulose.

it may be convenient or desirable to prepare, purify, and/or handle a corresponding
solvate of the active compound. The term "solvate" is used herein in the conventional
sense to refer to a complex of solute (e.g., active compound, salt of active compound)
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where the sulfonam de nitrogen is substituted, etc.,
e.g., wth one or nore substituents as defined above
waie@en2dsbe headi ng "The HDAG : Substituents"), PErdB2006/001737
pharmaceutically acceptable salts, solvates, am des,
esters, ethers, chemcally protected forns, and
prodrugs thereof:1n one enbainent, the HDAC is
sel ected from conpounds of the fol | owi ng formula, and
and geluent: Ifitee selventdywatehghe edlvate may, bentvawenietly refsrraditalas a

hydra®n§or eganpe, aathﬁidrététae@bhym@é %tﬁhﬁd% fpgam de

nltrogenls substituted, etc. wth one or nore
substituents as defined above u_nder t he heading "The
It gyl conkgpisnt qrdiesirably fo prisranghpyrifn @adior bandly thecaeive sbmpound
in & ehhensicallyqirotaties forami 'ﬂi@terrﬁ%lﬁnﬁcalltﬁphﬂééted fMiCiadddherein in

thedoplERioRdl cflfféﬁﬂ'@al s o%%rfé?ﬁ g{> Qg{)ﬁ'&oun% ﬁeﬁ@& pag.egore

roa i HORIP=h i BIERCiEGiee i et ShpraicaLaglons under
spegifiedaoaditiongmieds spH cetmpesaturet adiation, shivents ahd theflike}. clatpeattice,
wefl Rfid®n cﬁ’éiﬁ’icﬂrr@&hbkﬂbsak@ﬁ;ﬂ&fed t& @6%37 hehaBPOreactideBunctional

groﬁgr?ﬁlcﬁxﬁ{hteﬂhlg% ﬁn@ re%gti\r/%ygn&(er 8%\?@? qﬂgpﬁlens {n a chemically
Pr°é‘?°$%4 f@fmo‘h‘ﬁ ?rdmr@p' Pﬁ@WP dunctienab grasips greindbe fwmeafiacyrotected or
praotenting geaupalso anbwn a@tal oasked oﬁl‘na@lﬂﬁg'fgfduﬁ or @ridoked or blocking

grdupf! %d?l%%clﬂ% aQQéctilvém %eﬁ grong' %act@:ﬂg lrtuJog\fWe%(gtﬂ%P?nl%ﬁected

resive nciadératias oar b BoiTasmegpithout Biforing the prAtpcted aroup; the
protectiog geoup(me)y lben tenfovedf wsually inkeesubsequesmb btep, wititbut substantially

affédtiny ﬂi&r’eﬁﬁﬁﬂi&r oﬁﬂﬁ@'mcﬂé‘éhl@nééé ff&re'%ﬁmp@/ iRk Grﬁﬂ% a(_?rganic
Sy_rlﬁﬂéél 1L '@S?rﬁ grﬁ%ﬁ’a}/\ﬁﬂs %{cg\Fg ifion; Jgﬁl@,g\?fépg@nd QA% 1 wide
variply eicsvish rprotsiching, " Hrerkingitsir ﬁmaﬁltms" m¢tb¢dsoare Widsle st aret well

knavel |h®mgam@bgntrﬁesi£rred to as "isoners" (or "isoneric
forms”). Note that, except as di scussed bel ow for

| uded f the term
kO S O T forapars Rury, ADOGAENdIE e ative Compound

in tb@fpsmlctf@tnrgldaA)’Jl i Bloerierm "prioHOACI,|' a® reedshawbing perthifd @ra i n
corﬁﬂi@n@l@iﬁi@ﬁﬂh@ﬂ%&%d@@@ (4. Ofﬁﬁn\fo?tm&s ﬁﬁ@%s{f’@d £dte Rbmpound.
Tyilu P8 ploHIOAClis BRI, o St ASe dpaine ety poiisi, but may
pro&@ﬁ@ﬁ\/%@l@%ﬁ&aﬂ@kr@r éﬁ@@l&tr@tm or getabolic prdpeitiserer, a

hydr oxynet hyl group, -CH2OH. Simlarly, a reference to

Fo&rxta &Qb%gﬁ&ﬁﬂg{é an‘esesﬂé?g ftﬂe %@tl\féo&%r[% gg é%ﬁ o %lﬂg;plcally
aCCﬁB éPetaaolfcé hé}aeﬁ% @St?a Duging,getabpl isprthe estee graviy-GEOIOR) is
cleaved to yield the active HDACI. Such esters may be formed by esterification, for
example, of any of the carboxylic acid groups (-C(=0)OH) in the parent compound, with,
where appropriate, prior protection of any other reactive groups present in the parent
compound, followed by deprotection if required.

Cyclodextrin

The term "cyclodextrin”, as used herein (e.g., in connection with component (b)), relates
to both cyclodextrins per se, and cyclodextrin derivatives, including, for example, the
cyclodextrin derivatives described herein.

Cyclodextrins, also known as cycloamyloses, cycloglucans, and Schardinger dextrins, are
naturally occurring clathrates obtained, for example, from the action of Bacillus macerans



10

15

20

25

30

35

40

i nclude structurally isomeric fornms falling within
that class (e.g., G -7alkyl includes n-propyl and
w0 s@epe@pyl ; butyl includes n-, iso-, sec-, anPCT/GB2006/001737
tert-butyl; methoxyphenyl includes ortho-, neta-, and
par a- met hoxyphenyl ). The above excl usi on does not
pertain to tautomeric forms;2%or exanple, keto-,
enol -, and enolate-forns, as in, for exa t he
antylsise onistach tafoonbiomoggaeussyclicea-6-ehlinked g nF 9PYranese units.
a- e %ﬁ@y—cy&dlﬂdéﬁfriﬂ@%?@ wnpmwélk%é%@n 2arodight,units, respectively, and
am e e 0 e
ha)@ mole% ?gWﬁ@b%x bt8r4 ?%4()@3{ 6’{2&7 %?W&, /egpg&ﬂé!g]
Cyehdexdties W@vﬂwo@ﬁé@wﬂﬁ%wd §9rm MYRRECRPURES Wér‘ Qyganic
subsdtsmne saltsanrd balopensidshesdlid state ooin ayieeus saltiigrisc They are used

as HEﬂéxhg a{g@ﬁé ar!\:d’ tﬁé@(ﬁ %f er‘n‘iyﬁ@a&i@n' o Ak, 'c?c%db@(trﬁms have
an

Lot o S g
exbmplienLeftsgonsbt t9518¢ "Cﬁmiadextrlne Ilmahafmaﬁel@cahﬂormtloaha Report for
NotrmSMdu%ﬁral EM g Shdos thekizy, 7€, mmsfduﬂﬁhsur@ E)&irﬁérﬂ@?ﬁotaﬂ)am

a i u u ic forns

'mgﬁéfﬂﬁﬁ% ra{xlefj\%{%p% g'ln 98' 0r 2(5 é‘?ﬂ ot her

m xtures thereof. l\/bthods for the preparatlon (e.g.,
A r@yewetydaiesyintdetsitives arskroepafaiekanpleewhere dneartmareaf the

nﬁ‘r Lad/bi $2bh B4 hER kP EORH B du %Q{I‘ébeéﬁ d&H@hsed, for
P a¥)?rerl c %%r n@é}g?e elth g ngﬂ'@ :}WHW{V%Q%%E]%“ 5"3?‘;{d|51xypropyl

eX?'@QEﬁ fa/ 0881631‘%5 gePUsy (%—Qaﬁ'{“i’
etharpearborynrethy! etes artmixipethwietier sgleedsy| esbier; maltesys pthegsulfobuty!

etﬁéq a\VIBRF blitssttubn FARB X Ter Xafifpld, 00, 0L ani A0 @.g.5@b11.0) are
vate, protected forms thereof, and prodr ugs

of, for exanple, as di scussed below. It may be
conveni ent or desirable to prepare, purify, and/or

In b8 @hdodintmk, rtﬁ@pmnﬂammsabéleaéd from: acti ve conpound,

@x% d%fiﬁ.s b? ﬁdar A aﬁz Iy accept abl e salt.

e.salts are

Corligh B ST S EREa e S EhhdBh
(hMon@pCakallql)Sabycmdextﬂm (Ply chropry - Cse;a_kylm)k:yclmxtrpp 1-19.
(hw{':&ﬁx;ﬁéﬁlnﬁmyﬂ _¢yfc|ad@gtr,ﬁonpound [ s anionic, or has a

U COOH ma
(cgfgo ?k I)' -ﬁyecﬁoalgx@b' {"aﬁ;gﬁ &1 %ﬂ)ﬁ%&&ﬁ? xtrgr Sui tablg
(C%F@PXXJQ: 4ﬂwﬁnrp¢)'@!9d@f¢”!§U| tabl e i norganic cations
sactigdriddathdrs bf @bgcldudxtrin; BhdohdrideethatskalRicysidaktrinons

Saéay,gg}idgseé Spyngyéfoaj kQMi ne earth cations such as

ér cat h Al +3.
sufolity| ethers fgﬁv%@w"bﬁg%(ﬁkoeé Q@.Oﬁ?yfﬂﬁa%% but are

not limted to, ammoniumion (i.e., NH
Examples of Cq_4alkyl groups, in this context, include -Me, -Et, -nPr, -iPr, and -cPr.
Examples of saccharide ethers, in this context, include glucosyl and maltosyl ethers.

An especially preferred cyclodextin is: hydroxypropyl-B-cyclodextrin.
Preferably, the cyclodextrin has a purity of pharmaceutical grade or equivalent.

The following cyclodextrins and cyclodextrin derivatives may be obtained, for example,
from Wacker-Chemie GmbH, Munich, Germany:

a-cyclodextrin (Cavamax® W6 pharma);

y-cyclodextrin (Cavamax® W8 pharmay;

Hydroxypropyl-a-cyclodextrin (Cavasol® W6 HP TL);
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+) and substituted ammoniumions (e.g., NH3R+, NH2R2
+, NHR3 +, NR4 +) . Exanples of sone suitable
W@ adpsti2@4e6 ed anmoni um i ons are those derived fPONMGB2006/001737
et hyl am ne, diethyl am ne, dicycl ohexyl am ne,
triethylamne, butylam ne, ejhylenediam ne,
et hanol am ne, di et hanol am ne,” pi perazi ne, benzyl am ne,
ohe . . .
Fr oLV RS R B QEaBRAl (ChastBANI By o | i e
andHygrgrraRy-vagycledentin (Crse®RthPhaimer nar y
ammoniumion is N(CH3)4 +. If the conpound is

wnﬁ@@ﬂ VABhifg tPbe BathdtoaHp s&hgg@} tﬂ%@@ﬁetiﬁ\?éntcf@}faeﬁ@/e that the

catjonic’ (e.g., -z - ) e LD a.sal t
terpiaal Spanit it T EXCei0g 1Bt o gricliall edesyited eainalperpTaroup of
analogs gf&tX[2-18Mh) forrss & nemplex withgycladextitpsuth as bydioxwpropyl-8-
cydd¥eseinderived fromthe foll owi ng inorganic acids:

hydrochl ori c, hydrobrom c, hydroiodic, sulfuric,

sul furous, nitric, nitrous, phosphoric, and
Argiiag phor ous. Exanpl es of suitable organic anions

include, but are not |limted to, those derived from

Arditlfie f44d RGO SR %férﬁuﬁo-g- L%E\?@b@ébéh@gzlef énd (S'ﬁ—izéigmo 5

acef’ic, ascorbi.c, ~aspartic, be canphor
e igiERp ey DR B PR eRTiE acHl s FUBPERYIFONPEN! Of 174.2
soleblp dmester {@satoratédanuenus sqjiinncoptairs 5% giw@bai 6) and is alkaline
in r@t&%ﬁﬁbtﬁeséléll}(éli‘ﬁte'tlﬁ‘en l’_ﬂééiﬁl Bt @ ?ften'”ﬂ(&fi@é@’é@@@b&é!aﬂﬂiﬁon salt,

car boxyl | | ic ctic,. nj .G, Li
for GRAMPIS) ot ffe tadeBloREh Satt| A i W HQBHAR b Btk of doses up
to ho/ke tfoeexasaiei whengiyanAspitationshaddiivgc et i c,

phenyl sul foni c, pNepi onic, pypuvic, salicylic,

stearic, succinicl{ su.fanili tartari &eginine

t ol uenesul foni g;N"an®{ valrerif. Bthnpl es of suitable

pol ymeric organi c anions ingude, but are not limted

to, those derived fromthe follow ng polyneric acids:

tanni c acid, carboxynethyl cellulose. It may be
In ownerebodimen thederginineli$ fre¢ arginimspar &phayoacéyticatinaliaeptable salt of
ardiahgll e a correspondi ng sol vate of the active conpound.

he term "sol vate” is used herein in the conventional

sense to refer to a conplex of solute (e.g., active
Prefeigbyuthe, argiaing ipt-agiiting.e conpound) and solvent. |f the

solvent is water, the solvate nay be conveniently

In &% %B@ﬁm&ﬂt, the zﬂginine is free L-arginine or a pharmaceutically acceptable salt
of L-arginine.

Preferably, the arginine has a purity of pharmaceutical grade or equivalent.

L-arginine for HDACI formulation (conforming to both European and United States
standards) may be obtained, for example, from Ajinomoto, Kanagawa, Japan
(Catalog No. 2).

Without wishing to be bound to any particular theory, the inventors believe that the
acrylamide and/or sulphonamide groups of PXD-101 (and analogs thereof) are take part
in in situ salt formation with arginine (and meglumine, discussed below), and so give rise
to enhanced solubility.
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hydrate, for exanple, a nono-hydrate, a di-hydrate, a
tri-hydrate, etc. It may be convenient or desirable to
w@e@pae®se puri fy, and/ or handl e the active conpoLc®2006/001737

a chemcally protected form The term"chemcally

protected fornf is used herein in the conventional

chem cal sense and pertains3ie a conpound in which one

or nore reactive functional groups are protected from
Meglof@s r abl e chem cal reacti ons under specified

conditions (e.g., tenperature, radiation, sol vent,

and the |ike wel |  kno em ca
Megminsi¢lsg bobirgedy E@%vigmw@mes A EE A Bk Drasig, and
N-riethyltD-ghebmgreo bps a winledulan wWehhE E95:&Lg/hdbend eaneiingpoint of
abdtﬁiGiQé 1808S1 i isebnaM i WatenS100 § ua1@dwma<f@b+oo 40t kbR in

one re. reactive
R ARInB TP LTI PTdl g ety EhE fon.
It frrevaalta with agids leed complexek ity mgiade @ngrs 'asets# i Y Rhyarmaceutical
forlli@E&AgIg group). By protecting a reactive functiona
group, reactions involving other unprotected reactive
functional groups can ﬁgm erforned, w thout affecting
the protected group;j Fﬁ %rotecting group may be
removed, usually |ﬁKé*§tbsequent step, w thout
substantlally afFMEknng the remai nder of the nol ecule.
See, for exanple, Ekpkﬂ$tlve G oup¥egliymige gani ¢
Synthesis (T. Gee P. Wits; 3rd Edition; John
VVIey and Sons, 193%? wi de variety of such
'‘protecting," "bl oc Ha@fl" or "masking" nethods are
wi dely used and well known in organic synthesis. It

may be convenient or desirable to prepare, purjfy,
In gl pEPodIRARY. the Heo/AEiNeve es nﬂﬁsl&mn‘? A 3 RearmscRygaly acosptable
salpofohiEyMBnineThe term "proHDAC ," as used herein,

pertains to a conpound mhich when net abol i sed (e.g.,

i.n vive), el ds .t de act
PPl ey o At & FrpdSadeyfeet SPRRLE Savptept

than the active conpound, but may prOV|de advant ageous
MelRunsthé fw,Hmct;ﬂfmhﬁndt@hi(@ahforﬁfng”mtb@hoEumpem ped Unitsd Statys

e

stafHT Ry PETE T IRarihE ot Bl had oy

nmetabolically labile ester). Durlng netabolisn1 t he
Ottres tAeiditipnaluparedientsO) OR) is cleaved to yield the active

HDACI . Such esters may be forned by esterification,

for e of .any of the carhox acid oup
in ?n %%nﬁ Wetw lrygaf:%ﬁlpa é:8prlﬁ8alﬁ%{¥ L%%ico one or more other
adeifiprrad pharmaseutinallp aceaptatiscingiediests @y, nitamacetélaeltw apgeptable
cagie®B&.)pr esent in the parent conpound, followed by
deprotection if required:

In one embodiment, the pharmaceutical composition additionally comprises one or more
other pharmaceutically acceptable ingredients well known to those skilled in the art,
including, but not limited to, pharmaceutically acceptable carriers, diluents, excipients,
adjuvants, buffers, pH modifiers, preservatives, anti-oxidants, bacteriostats, stabilisers,
suspending agents, solubilisers, surfactants (e.g., wetting agents), colouring agents, and
isotonicizing solutes (i.e., which render the formulation isotonic with the blood, or other
relevant bodily fluid, of the intended recipient). Suitable carriers, diluents, excipients, etc.
can be found in standard pharmaceutical texts. See, for example, Handbook of
Pharmaceutical Additives, 2nd Edition (eds. M. Ash and I. Ash), 2001 (Synapse
Information Resources, Inc., Endicott, New York, USA), Remington's Pharmaceutical




10

15

20

25

30

35

40

Cycl odextrin The term "cycl odextrin”, as used herein

(e.g., in connection with conponent (b)), relates to
wodaok/ 120466 odextrins per se, and cycl odextrin PCT/GB2006/001737

derivatives, including, for exanple, the cyclodextrin

derivatives described herein. Cyclodextrins, also

known as cycl oanyl oses, cycl32gl ucans, and Schar di nger

dextrins, are naturally occurring clathrates obtained,
Scitoecese t@thpEdéionf Macok PhidlishingiCompziny Heaston, tPa., 1990; and Handbook of

%&Qﬁb%ﬂé)(&@éﬁtsoﬁhoséélﬁ&mb% form hormgenous cyclic

a- I nked gl ucopyranose units, a- , b-, and g

-cycl odextrl ns are conposed of six, seven, and ei ght
Theyterms pharéa@@@ttqaubagcepsame"mwemer@mmnmpgbmoomds
ingPeifantsd matdridds, %mp@@ﬂoﬂ@%@s e ketc. rvﬂ‘ﬁélf—‘éﬂe' WﬁhM the scope of
soﬁﬁ%gﬂgéwg%n?asﬂgaﬂg g{r% éoﬁ\t&"let&lﬂf S%sgsges gP 'iwﬁgubjgﬁtdn
QUERHPE fRedis h P'ﬁaﬂmﬁw pYcessiye énéﬁrswr—'ﬁ toxififudréation, alleraiggesponse,
or dthenyprablemus edrpticationpeaninagsusge Ntk ,a raasbriabld benesit/igkyratio.
c&théy %é\?téxeﬁlen?%téj Mkt acy bb 0&’&%{&\?@ rrfl’u%eseﬂgé ¥ being

d
CO'B%?etg’llﬁ‘@ hefoél?%'%g??"gﬂ@% é’omfp(?F'?'%'%anpl e, Loftsson,

T., 1998, "Cyclodextrins in Pharmaceuti cal

in TRy dRthRfirh&MSthe dd fioh RUrthBIPESHhSrisk il Btie dgentd) for%QQ'nple

SoI ubi li sing Excipients in
othgn@efeﬁ)eg%q @rgprég?c 1°SF 8hs Pharm Res., Vol. 2 1,

No. 2, pp. 201-230. A range of cycl odextrin
Foralet i vatives are known, for exanple, where one or nore
of the primary and/ or secondary pendant hydroxy (- OH)
i vatised, for exa to form

As g§sﬁcg$ Sraﬁg’[\gggg%g r}am%latil%pﬁ%nbﬁ ﬁéqater ng*}agksyl@ta‘{ﬂm (e.g., a liquid)
thatisiteady for agrdinstrptiorn pyHeresstbe termdpleshiymuatinn” destriies a material
(e. @SWB&%M{%V dhtllfébfée "concﬂa'ng‘réfé: ﬁﬂgs ?fobﬁ??ugﬁ@k%ﬁ%@o@trﬁ‘@f be prepared
(eixg%qg}dy o d@é %/bg 1.0 (e.g., 0.5-1.0) are common.

In one errbodl ment, the cyclodextrin is selected from
In anecyrathoniitesits fhe; cobrp@)ymbrﬁ)(iegt formulatior; Yed-fu@xkation).is 6 @uid (e.g., at

roo?rl tlé)?? ﬁ&&écié’dﬁ%@(ﬁ Y t&r@aré”&ﬂrﬁb%enc&rg%‘ijrg 48Xty d s bar).

yl) - cyc extrin
1 4al kyl ) - a- cycl odextrl n; (hydroxy-C 1-4al kyl) -
Thepligjct tardeositionr(e. g, Ifymhub%gpn(brﬁ-fdmu{gﬂo)w) Mag el sostention| a;

susﬁo@ﬁél&‘@)@‘{\ &1&516@' AR m&%%qlrtﬁx@ I3ng ’otr(é?%BP\BESMer%
(e. 4‘%} F)Ié %dm r Ef‘CI o%l%ﬁ[uﬁlﬁé e{cc) are dX s\éolved suspended, or otherwise

provided (e. g |n a llposome or other mlcropartlculate)

In one embodiment, the composition (e.g., formulation, pre-formulation) is an aqueous
liquid (e.g., comprising at least 30% w/w water, e.g., at least 50% w/w water, at least 70%
w/w water).

In one embodiment, the composition (e.g., formulation, pre-formulation) is an aqueous
isotonic liquid (e.g., isotonic with blood).

In one embodiment, the composition (e.g., formulation, pre-formulation) is sterile and
pyrogen-free (i.e., free of pyrogens).

In one embodiment, the composition (e.g., pre-formulation) is a liquid concentrate from
which a formulation may be prepared, for example, by dilution.
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sacchari de ethers of a-cyclodextrin; saccharide ethers
of b-cycl odextrin; saccharide ethers of
w@:2@gab@sext ri n; and sul fobutyl ethers of PCT/GB2006/001737
a-cycl odextrin, b-cyclodextrin, or g-cyclodextrin.
Exanpl es of Cl-4al kyl groupsge_in this context, include
-Me, -Et, -nPr, -iPr, and -cPr. Exanples of saccharide
ethers, in this context, include glucosyl and naltosyl
et herss.  An especially preferred cyclodextin is:
In Q0 FRES ISy G ComPgRiortisd. « - TorprulAtionh i 3, soligk(g-a., at room
temppratadene.r 251 Cransl damplard aiynasphericpresseeitiiec al.0 2 dear)or
(e.g‘«?ﬁb&:}v&b@rﬁj‘rénulé@ eati&b ] IpoMHNSteS ﬁﬂ?égéé,!égéé%&ovrvhicg a forlmulation
erivatives n e L ; ,
malf b€ bPREL 19 shaRpE” b bierafitfoc Rttty otonay T oect Ty
furtercdfiefioiext ri n (Cavamax(r) W pharma); g-cyclodextrin
(Cavamax(r) W8 pharma); Hydroxypropyl- a-cyclodextrin

Maé%?%ﬁﬁ%ﬂlé gor%utﬁﬁ, E\'@r? it LRGP atioR iF Fd P AP EbinBle,
watey;

r : a .
'ﬁg‘ﬁ\(bap?ﬂ”-e?“%?%l”&&@ PP (-9 a9 %MV Naflveaygous glucose
solysloarenm) 5%W/v gbwbsanBBNisalinet for ingectioniintisiam, glugogeatot | cul ar

injeblidiilsidnhRingBVEEdIRoh, Retat&VRing&& sdiltent &cm nal phenyl
group of PXD-101 (or the optionhally substituted
term nal phenyl group of anal ogs of PXD 101) forns a

Suitagleptatine wplptiercyealioa éartinfusion's QSHe wév soditmo ghlpride BP) may be
obtaiyed, doieastafriple, frorgBaMtEEHABEAEN &, TRHEdKNEMEIK ASK éProduct

- @gk4yhe, 2-am no-5-guani di noval eric acid, an
Coctes?:,gl-lgﬂmﬂno- 5- [ (am noi m nor net hyl ) - am no] pent anoi ¢

acid, has a nol ecul ar weight of 174.20. It is soluble
Suitaplevgluarse (salufian (fplicesk faginfsion” S5% wiv glnceszBR) may 5& Ybtained,

for ¥am@é, flord BRtePRBaithtad k8! THSofd) NARBI! @K((b}béiugﬁééde FUE1322).
It I ded as an

- al kal ine than negl um ne). is often prov .
acid addition salt, for exanple, as the hydrochloride
Thespharmagguiicali geapiositiors (e.g.ofoamelatiansi prefarmeulations) tiag ds prgsented

in uhit-dase of glti-doee sexaiebstaineRefor akaBleadmpolled hihd igral
additive. Arginine In one enbodi nent, the arginine is
free argini r]le or a pharmaceutically acceptable salt of
Thea‘?*@"ﬁ??ﬁg‘.t'cﬁ*r ifiationymay brprgpaiiedi ei8” frem a Bregiormeation,
extemporaneously, e.g., immediately prior to use, for example, in an intravenous (1.V.)
infusion bag.

One aspect of the present in invention pertains to a pharmaceutical composition (e.g.,
formulation, pre-formulation), as described herein, in a suitable container (e.g., vial,
ampoule, intravenous (I.V.) infusion bag).

One aspect of the present in invention pertains to a vial or ampoule containing a
pharmaceutical composition (e.g., formulation, pre-formulation), as described herein.

One aspect of the present in invention pertains to a vial or ampoule containing a
pharmaceutical pre-formulation (e.g., a liquid concentrate), as described herein.

One aspect of the present in invention pertains to an intravenous (1.V.) infusion bag
containing a pharmaceutical composition (e.g., formulation), as described herein.
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In one enbodi ment, the arginine is free L-arginine or
a pharmaceutically acceptable salt of L-arginine.
woe@bae@bé y, the arginine has a purity of PCT/GB2006/001737
pharmaceuti cal grade or equivalent. L-arginine for
HDAC fornmul ation (conform ng to both European and
United States standards) may3dpe obtai ned, for exanple,
from Al i nonot o, Kanagawa, Japan (Catal og No. 2).
Anitinhof iIDACEhi ng to be bound to any particul ar theory,
the inventors believe that the acryl am de and/ or

h f PXD-101 (and, anal ogs, t hereof)
Th p8 Onanh%ﬁ?t‘g Hiafian g?@“a"%eéﬁthﬁé?f’ﬁ%%}‘fe the@rrgqum Wé*DAC'
(and negl um ne, discussed below), and so give rise to
The phamesdused ebinbbditiorMaBhpHEES 8n Mﬁ@hHmfr}mA@ﬂs%thth

su%e@%k&yfl)%é{f%ﬂ@hé%hé iﬂgeg%(gaﬂ gogr(nn%&}gp{ hem S OJ %r%g\g{cg
comggsitign @/gmlpy dilkion, hygrationgegurrationfetah said pheemacaitioa

forinuldtion somphises a thevadeaticdly-bfBcteiamol@bofbDABE. 25C) and
is alkaline in nature (and is nore al kaline than

wt % a | ut
it B BBt e ool g st SbRESPMita BEsAGES PEthe AIRACI (and
comgentratiehs of HRAG ip freimoiatiens archdonfipmsitiohs)t Gannary EhA Nkibfect to
Hi]@ct%éf@nﬁ'i‘h he &tlHaWQ&iégb@vﬁlﬁ &fersiy ngﬂ?\g'!hb 'BaRR€ing of the level

ot LI Bt AP BLERs S AT S et cone

levamlﬂéiﬁaequon avariety gf fastoneingligding, ik miot §miggd to, the activity of the
papicalanesepdungiathegbadef aimiktiation, eng timbRebaminirafien, the rate of

? é@é 'EyllgEB% ot C&ﬂ&@n@f%ﬂ@atmgﬁp %F pl@%%ns %gﬁ)gpgnds
Pbma lasusRg Ancony rhs DA e sawity pHigecandtien; and

the species, sex, age weight, condltlon general health, and prior medical history of the
subject. The amount of HDACi and route of administration will ultimately be at the
discretion of the physician, veterinarian, or clinician, although generally the dosage will be
selected to achieve local concentrations at the site of action that achieve the desired
effect without causing substantial harmful or deleterious side-effects.

An example of a preferred dosage is 150 pmol/kg. For a HDAGI (e.g., PXD-101) with a
molecular weight of 318 g/mol, that is ~47.7 mg/kg. For a 70 kg subject, that is ~3.3 g.
When diluted in a 1.0 L intravenous bag, that is a formulation concentration of ~3.3 a/L.
(~3.3 mg/mL) or ~10 mM. A suitable liquid concentrate (e.g., pre-formulation) may have
a concentration of 10-100 times greater than the desired formulation, and so have a
concentration of ~33-330 g/L (~33-330 mg/mL, e.g, ~50 mg/mL), or ~0.1-1.0 M.

In one embodiment, the composition (e.g., formulation) has a HDACi concentration of at
least 0.01, 0.02, 0.05, 0.1, 0.2, 0.5, 1.0, 2.0, or 5.0 mg/mL.

In one embodiment, the composition (e.g., formulation) has a HDACi concentration of up
to and including 200, 100, 50, 20, 10, 5, 2, 1, 0.5, or 0.2 mg/mL.

In one embodiment, the HDACI concentration is 0.1-10 mg/mL.
In one embodiment, the HDACI concentration is 0.5-10 mg/mL.
In one embodiment, the HDACI concentration is 1.0-10 mg/mL.
In one embodiment, the HDACi concentration is 0.1-5 mg/mL.
In one embodiment, the HDACi concentration is 0.5-5 mg/mL.
In one embodiment, the HDACi concentration is 1.0-5 mg/mL.
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In one enbodi nent, the pharmaceutical conposition

further conprises one or nore other additiona
w@basneasut i cal |y acceptabl e i ngredi ents (e.g.PCT/GB2006/001737

pharmaceutically acceptable carriers, etc.) In one

enbodi nent, the pharmaceutical conposition

additional |y conprises one 3 -nore ot her

pharmaceutical |y acceptabl e ingredients well known to

those skilled in the art, including, but not Iimted

In oh® emBBaINTERE ek E&apdsftionqeen fortrutatioa) hasea SIDAWI lcaesengation of at
Ieasgpcmp{)%gta%a(gh Ud?rﬁ 510406, orﬁb'n’imd' fiers,

gservatives oxI dant’s,

in og¢ gRIbEHIEIENG thg gg@@?ﬁlqﬁxg(eggéﬂr{ry ﬂ]ﬁ ?S-@}&%g concentration of up

to aRdirfchelirgn3ao, £0,0100, H&t30; BY wgéa,t%)’s, 1cdb o %g\l\égent s,
and |soton|C|Z|ng solutes (i.e., which render the

fo tio C Wt I r other rel evant
In %S&mﬂ&?g totl"‘a‘ g@%é@‘iﬁ“@’ﬁ@&d‘sﬁbe"g?&. é‘ﬁt) Sui t abl e
In ooaremh@rilsnerd,lthaéﬂ“@ ceneanpption is 1.8 MMan be found in
in oﬁb%ﬂ%ﬂﬁn&ﬂ&hgﬂmﬁllcﬁﬁdentratmﬂs 23880 nf\dr  exanpl e,

o) [ 2nd Edition
in opg&gq o@{%n%'rst tﬁgﬂW%Uksﬁﬂlatmﬁ‘gg 3%%@1% e Information
In oRe shogdiaent; the HDAS #oReANTration: & % 1EJSA) , Remington's
In dibanticirént cak SDACi cescantraBarhiseldd- ﬂﬁmM Mack Publ i shi ng

In qgRY naceu‘fﬁﬁiﬁ‘ngm conée?w%tiorﬂﬁeh (b‘-lﬁﬁmgk 2394 he
In qr@ﬁwbogﬁg?%@gﬁ/ﬁ%qogc raEoY 'gdq g%g@ﬁused her ei n

pertains to conpounds, ingredients, materials,
Thé’@éfﬁ@@dlﬂdnqa , plesaaRrIdtion)ymay ke a Hmmbormggiram%rtthaMS for
' @?dé 43 Eortbold
exqr‘?{)%’on?@tﬂwﬁsﬁggﬁ “fal g@%t{g g?g eEtra ect in qugst i ﬁgh
forrp@la‘gon human) w t hout excessive undesi red toxicity,
irritation, allergic response, or other problemor

%Hﬁ‘vé&nthe%ﬂg%gfﬁbﬁﬁ §, Wetfbrn%léwﬁﬁﬁbh—ﬂ‘)ACl concentration of
[t1/r]
at lgagt

caryi di l uent, excipient,
Qo”%@”%f@@ﬁﬁ%’ﬁ?@ in the sense of being
In @rengrabhadihentwiherronpesision 9. pigrieamdation) bas afEACH concentration of
up FPERPBELEAY 1000, 300e2€011100] 563120, 10, IS¢ ocDtipes igtaater.
further conprises other actlve agents, for exanple,

ot her therapeutic or prophylactijc ents rmat As
In onseem bRshBPH, (et G sanes VRN & 1500 HBSS OreBEs. o

In ovs @hbadimehiathe MDABI @ontentratibr isy10-2@0 timeuigpterhat i s
In 5%?&9&@@ fﬂer\HﬁAC%dnGéhtréﬁBﬁ LRI @G‘ﬁ\né@@f@ater

In ?'%O%HP‘P‘%'[“QY‘ %ﬁﬁ%ﬁgﬁg en 'ﬂEésgﬁ g@ gme%%re%ge from whi ch

In andf @nmdnmenbthaidDAﬁecqmcerpimﬂed iy H0-¢0 timp§ greai®fydr at i on,
dilution, etc.).

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 HDAGI concentration of
at least 0.1, 0.2, 0.5, 1.0, 2.0, 5.0, 10, 20, 30, or 50 mg/mL.

In one embodiment, the composition (e.g., pre-formulation) has a HDACI 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 HDACI concentration is 10-500 mg/mL.
In one embodiment, the HDACI concentration is 20-500 mg/mL.
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In one enbodi nent, the conposition (e.g., formulation,
pre-fornmulation) is aliquid (e.g., at room

W0 eogpae@bare, i.e., 25C and standard at nospherPCT/GB2006/001737
pressure, i.e., 1.01325 bar). The liquid conposition
(e.g., formulation, pre- fongﬁuation) may be a
solution a suspensi on, I sion, etc., in which

t he and [ CO ents cI odextrin,
in o Sbosigent e ARRELcorgrRtaton sl marEl cuenendod.
In ong erobodimeints &qdﬁlaACdmceetrajlon ig $r380 rngmjlsorre or ot her
In ofé EMBEAMEBAE tHABACT EdhcBRatRATO10-880 Ing/hhe conposi ti on

i of€ebonbBhTHA0RE) ”Eé oo 28 {50, o adueous .
In org eme@sﬂmeab%a/\bﬂ% @@wentaatloné%%(? 300MoMw water). In
In onembeadivehires HDAGEcaapiostiohiorS( mggvl.. f or mul ati on,

pre-fornul ation) is an aqueous isotonic liquid (e.g.,
i sotoni.c WI n one

In ore%ﬁlﬁggqlmp% Q%C%ﬁpogt@pﬁgpapreoﬁ blﬁggpﬁ&aﬁ@ lEISAghcjoncgntranon of
at legstdr. 8,1005,an0 10§,rH0eh0,f5.@el0( 80,680, 160 ed.of pyrogens). In

In oﬁé‘&n@é@@l@hﬂﬁ{é corﬁﬁ&nt%ﬁ@@s'ﬁé foFm{iI8tish)-has a HDAC| concentratlon of

op 955 Pl Vol P PLAgb. BETSE N B G0l pP e

dilution.ln one enbodi nent, the conposition (e. g.,
In o anb@dumhﬁtHwHD)At:Samcsﬁﬂrétmn(|§1(9}100@tnM oom

In ohETRBERLRE thd HBAC] @%l@eﬂ %{ 369866\ f mospheri

wder, granul es,
in O‘F%Emg?@mer‘&giﬂ]“%?é%?ﬂc%ﬁ fonis53-0000 BRE™Y "¢ Fom whi oh
In oge émbodimani, e HBACheonTealpationds maanocmmwm e, by
In oﬁ%’grh%dhﬁl’énﬂ e HBALRY 88rREh®aton i9Pd-500 &MY fol | oned by

Materials su or dilution,

In orﬁ aﬁng?‘ig'fs‘ﬁ’” ﬁ}?dllggf‘c}‘éo aﬁrgﬂop&léé ﬁ%ﬂ@i for exarrpl e,

In ome@bodlmﬁm ﬁ}eeldDA6ncor@qnf@m§ is50-pA@ M| ut i on (e.qg.

In offe Sbudimeha€le HDAGUESHESNPAtIeR oS OGBOMMMN €. 9., 5% W v
gl ucose BP), saline for i nJ ect| on/ i nfusi on, gI ucose
for i nbectl on/ i nf usi on ger's solutiagn, lactate

Wheie fgeiaCEig IPfRvidss 'néhecforrs@f@aelr dheampHet is salgwiRgH on ‘the

basi '0f thiei paeert comipnfing | ©oriseqOerls thé\absealvalnecte. @y 3@80BRY/mML,

~ ; e

T e R S
Sui t abl e gl ucose solution ("glucose for infusion", 5%

AmayntofPyetasientriRP) may be obt ai ned, for exanpl e, from

Baxter Heal thcare Ltd, Thetfor d, Nor f ol k, UK (Product

In on@grﬂbg&ijrﬁ%ﬁg?f)cyclodextrin is present, the molar ratio of cyclodextrin 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.

fn 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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The pharnmaceutical conpositions (e.g., formulations,

pre-fornul ati ons) nay be presented in unit-dose or
woobil2eece seal ed contai ners, for exanple, anpoLGB2006/001737

and vials. The pharmaceutical formnulation may be

prepared, e.g., froma pre-fornulation,

ext enpor aneously, e.qg., imeghately prior to use, for

exanple, in an intravenous (I.V.) infusion bag. One

Anasxaeple 6ifa gréfert ¢TI doRcdrtv@onh foPd defipositios (4.9, Fre-formulation,

naceuy [ o T at i o

o BEEREUEGRY, (ORI Gol b e IHTHR Sy s o e

cydesiineHRACIgnolag fagip of xhfd.8. dhaticatresrangs trsa cycledextrin

conceniratiamofbel§)19 1IGhe aspect of the present in invention
pertains to a vial or anpoul e containing a

phar maceut i cal it e.qg,, fornulatiqgn,
AP A P P e BRPr 18 Phish &85 5 esleoddhyusightf
~31 8 6/mnl e Sesiclodextiimbamha imntequitar weight of ol 1@5\d/mbl. drheasyplodéxdrin to
HOP) i SR wibigh? ?éttrdﬁ§ ey {35788 &340 IMHeAdonPoskiend- f‘

iqui ri .ejn. e_aspe

by %ﬁ%ﬁ%@ﬁ%‘fﬁwg‘m B @5?@9%?&9 I URACR R Bl
~16-1.9. hral sormgspeiisgag weledextrin FyHBAGhweigkhicatie otx5.3-6.8
(i.eccOBPBSI grams of B-ayclod&xarimidr aatioglam aPXIRsion). bed

herei n. Anount of HDAC The pharmaceutical fornulation

conprises t herapeutjcal |l y-effective amunt_of HDAC .
It AP 04 ETEP BBl i dexin g P (6as the 5938./#H00 000,
5001340, 3e@ 20AatQ0, apbd makgsequent formation of a

phar maceutical formulation from said pharmaceuti cal

{1 (e.g., by dilution, hydration,

Anfd = o prginitic , etc.), said pharmaceutical formulation

conprises a therapeutically-effective amount of HDAC .
In bhe @inbbditmentapprgisinaisstebantane ntflargkiid bf drgintneeo MOAG 94t least

0.528P" 8Ry. Io@tl @.Odq)ggg%%gf, 1;4hgr ﬁQACi (and concentrations

of HDAG i n fornulations’ and conpositions) can vary
fromsubject to subject. Determ ning the optinal
In ossembkodiment, i @rginiaé isypresand| the mdter rbtid efrecginpedd HOAE is up to

andl MeRldiref 5, uhgbapensi £obegef 811 AGps Nt @any ri sk or
del eterious side effects. The 'sel'ected dosage | evel

w || depend on a variety of factors including, but not
In pnevemiedimgnt, theemalat falipis/0.6¢5.t he parti cul ar conpound,
In diecembediment thednolar sttivas 0.6, the time of
In &EEHbSdinakd 8 mblerdigie8f excretion of the conpound,
ln t he 'ﬁ%{ﬁ;t ?oh ofmtlﬁera{ifrggsgg r%rent, ot her HDAC s,
N AHEBeRIReNt; g melarktieis kP< - Yised in conbi nation with
In oreeerippdlinent; the reefaerativ ys ©#-2 he condition, and the
In 6REEHBSIIMERLX thedHBlar MBb W'Y 5-1c@ndi tion, general heal th,
and prior nedical history of the
An example of a preferred HDACI concentration for a composition (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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subj ect. The anmpunt of HDAGC and route of
admnistration wll ultimately be at the discretion of
WO b@oppnasé ci an, veterinarian, or clinician, alpPtiGsRo06/001737
generally the dosage will be selected to achi eve | ocal
concentrations at the site of action that achieve the
desired effect without causid8g substantial harnful or
del eterjous side-effects. An exanple of a preferred
It may beqeeipred Epensivit 2 kejal argining dopRo) lesethgn 20PXI901 68) 30, or
20gkygh a nol ecul ar weight of 318 g/nol, that is -47.7
nmg/ kg. For a 70 kg subject, that is -3.3 g. Wen
Amdi Itutfﬁg , n.al.0L intravenous bag, that is a
Neoncentration of ~3.3 g/L (~3.3 ng/nL) or
-10 M A suitable liquid concentrate (e.qg.,
In d@lié%rﬁwdfhlérﬂ,t if PiRplufHe 8 Bréseht, gﬁf@g@%@gﬁm@mﬂ% g&gﬁDACi is at
'ea#éﬁ%aﬂc:ogﬁogﬂr aﬁﬁoﬁ%fﬂﬁé{ 9359/ L (-33-330 ny/ i,
e.g, -50 mg/nL), or ~0.1-1.0 M In one enbodi nent, the
In coergodsidtrhen, if mefglumirfeoié prdszht, g’@ mblag ra@io'd@ﬁ«?glugirie toOngACi is up
RS [ a ; 4 0.05, 0.1, 0.2,
fo aglgé 1.”?)(3,35'2‘?63,'5’)8%2%1 %'%hg%hﬁsl 1’#7,0433,% '%’di ment, the
conposition (e.g., formulation) has a HDAG
In oneepehodinagritdhe ofolarpatiois®@5i ncl udi ng 200, 100, 50, 20,
In o]n@Xn’_ﬁaodEmerﬁ,,thQntﬁqlar%ti@is:@).m./l gL '/n _one enbodi ment, the
c ration is. Q.]1- ny . I'n one
In Ogg‘gb%obloﬁe%ﬂ?n?’%ﬁ@%,&ﬁ'o 'égﬁ entration is 0.5-10 ny/nL.
In opg egthodispgitdhensiplar retisis HEAZIS. concentration is 1.0-10
In ong/embodinmertthe ardkodatieigt1.4-ehe HDAC concentration is
7 ns [ t, the HDAC concentration
In oﬁg%gfbg%ér%,/thg II n rgﬁr@ggfﬁg@gi ment, the HDAC
concentration is 1.0-5 ng/nlL.In one enbodi nent, the
An exame of & pref¢readgHiDACcanekatration Yorreasorapddiiggi(e.g., formulation) is
~10GRRIC anthbeddniibslibn Sé.g.', emuldBolis tOnd a Pleglgmir% tb HOAG molar
ratioooPM &-‘1% 3at? rr5' oh 0£ 10 rr‘\/l e e ne te%:% I m%gt 9 e
2 8lpeRi'ty St RresPondg oA, nselupiie spiseurayeRsf ~15-19 mM.
concentration of up to and including 300, 200, 100,
An &&BmMBE of 2 Prefdrfed HIOACHs FXD-101, Which s PmaleBbr WlighNst

B - HDAG i 03300 0M I
e g I
HD’?@ ’Bﬂ'@"@%‘ﬁ%w*r\*éﬁ?? st @543hRer ~@ 8hé-elithereqrarpsition2. 0- 30
(e.gnivre-farmaletion bl atiom) is to iInevé-DAGgIaing HDACH @dlar $atio of
~1.531 @; #3t BdfrespBn@ @ LRBYUMITRNL HOAE WdiMtratPRGRBL Y ON

(i.e.! 6.99—'1.31'7195rams 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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In one enbodi nent, the HDACI concentration is 1.0-15
nmM I n one enbodi nent, the HDAC concentration is
wQ@2@61%4580M | n one enbodi ment, the HDAC concePCT/&BRan/001737

is 3.0-15 mM The conposition (e.g., pre-fornuiation)

may have a HDACi concentration that is, for exanple,

1-1000 tines greater than t$®  HDAC concentration of

the correspondi ng formul ation. In one enbodi nent, H}e .
defirashipseint ansh(b) eng or morecofithe fRllPAING RdpitinRa! iInpregigps: cyclodextrin,
argifﬁﬁé‘,cé?ﬂtrh@élhmmepéndibpﬂdh@w orle orZmors, otfied addfion&lhaonackdbcally

| . ] { ment, the conposition

acc?péé‘%ér%é%@é_rﬁ%#aﬁlu g?fﬁgeﬁglg}.a HDACI concgﬁtrati on of

up to and including 1000, 500, 200, 100, 50, 20, 10,
For Bxaraple 2ntapprsprigtecarmeunt of purendry dtRAfdi(eantPXD-heHpache

disng/ gg{‘%ré@ibii&f‘oﬁ shit¥OmRP e bl BRANIGE, @RRiminE ordyelodextrin in water at

I ment , .t he HDAC ncent & at .00 | 20, '
a sujRBgcEPCoAtEN 6° SRETAPHOREN « F DAL P e pinievEB Buera
perit® ofl DOmtabauts! wirsde terabobh1 baer RnEFNgEREXamAE, HpRER magnetic
stirr@ﬁ{)bgg@b rsa::ré@ tar iuBbiA® mbr tviitresr vgtheat tae appiitatioe of heat. The
TDOAl . . [ j - i
oo EEA TR PRSI (RGEVAR 0P, by 0 kRS rae o
watefo #p@ Siiechier paurEer pared pidima it olfign s feigipggous.
concentration of 30-600 mM (corresponding to 10-20
Ifn ég@?ﬁy?’thgg?fog:fﬁé lscg%uﬁbn%hb‘éMtéeemimg b BEItALMTREG (4.5 ORIC) to
achgtvé%edotggg ngitgr g;%g’or I@&Q%I t(i g%ou%f%’ﬁ-(@v%%?‘i‘tﬁgge%&; gcga 9%&; of
pre&ipitatipy e HDACHH éhecpith isordiwsted. t he conposition (e.g.,
pre-_forlrrul ation) has a HDAG concentration of up to
and .inc | 0 ctel :
o) 928 0 0y s s
plagas! i3 aBDWPHgiERONtAErbced e BB ATIROHIES, £t TyaAEtable pharmaceutical
mag@actantg atvironmeat, 16d S€dedigdpred. | n one enbodi ment, the
HDAC concentration is 20-500 ng/ni.ln one enbodi nent,

OGRS i Lol Sy IRk 808 i o e
lyophilisatiomsidppernand remevinpiE walehbw fieezerdrying ite prayidggppowder
suitgglie@%r reb&)éﬁﬂﬂioﬁ/fi@ﬁ%r@ﬁfﬁ usifidie stiti@ rectojieationmaediaom (&.9., saline,
R R

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 pharmaceutical composition (e.g.,
formulation) (as described herein) obtained by diluting, reconstituting, hydrating,
re-hydrating, etc. a pre-formulation (as described herein).

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.9., 0.9% wiv
saline solution), aqueous glucose (e.g., 5% wiv glucose solution), etc.
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In one enbodi nent, the HDACI concentration is ~50

mg/ L. I n one enbodi nent, the conposition (e.qg.,
w@e@sfiosul ati on) has a HDAC concentrati on of PET/GBe@s01737

0.3, 0.5, 1.0, 1.5, 2.0, 3.0, 5.0, 10, 30, 50, 100 m™Mm

In one enbodi nent, the conpogltion (e.g

pre-fornmul ati on) has a HDAC*YGoncentration of up to

and incl udi ng 3000, 1000, 500, 300, 100, 50, 30, 20,

15, 10, 5, or 3 M In one enbodi nent, the HDAC
Forooxaople, eatapproprigtelztndied of livid doncentestedhbadpasition, t he

(e. g{"%@forﬁﬂﬁé’c%‘ﬂ} (rﬁhél@rbrbﬁdé’d}nm oﬁanbGlePﬂr%y pehEdiesd into a
wmg Lo Ak ke s Mgl B e i

adrainistratigsoley Iﬁb’ﬁrenourwfum@ concentration is 10-500 mM
In one enbodi nent, the HDAC concentration is 30 500

Forg%(lag%ge %ﬁ/leap?%ﬂgferﬁﬂn% né%hgwme/@w td @Jrh&fé

(o9 <PradoTHAgcR AN be T BoASELIASHe ey dFRTad AR q?rr%n% kdtapf queous
mediuma(egp/ watet foe injamtiont0.9% salinecsdlétiond5%Broludose Isakitien,@fc.), e.g., to
thel Vg c&?céﬁmg th& %BHme/IVGg J Yin Q@ur%@’@rmge @RS needle.

Tl St a7 Ha il i Then o Stk BS&%&F"WX* 87 PR e

resgitinggemperitian may fendieclissfiss @ fﬁ@mﬂatonrar@ﬁq"@@éﬁﬁzd o the subject,
or RBEBENted b8 prdfonnuladibn, anafdilgiea tothexedquiredtoantEdGition,s.g., by

s I yidd o : 2, 1.3, 1.4,
ad@iﬁonlltsg_ g%'t%blgﬁ%fggégg%drﬁrje"rlf%ggi Janqnff]&aég??ll nis present
the nolar ratio of cyclodextr|nto HDACI is up to and

Onk mspand ohihefpresent Biventic, petaims t@ a nettlo®of farndylatihga HDAG] (as
de&rbéd ﬁerelrﬂ c@r‘?\%nﬁﬁ@ﬂ'@ sH@ﬁ‘Eff c&rﬂﬁnﬂﬁ's@fd MBACOwitiSolk & mere of the

foll B8 GaHEARS RIS e SV EIoAB i ALOhing, St Mgl 3 Chsibed
henetm angl eptionallyiameias mare othes addifipnghphasmseelitiealit acoeptable

ingFadliehits (atdecritsedlhefeid). | N one enbodi ment, the nol ar
ratio 1s 1.5-1. 9An exanple of a preferred HDAC
concentratlon for a conposition re-formul ation

One gepeft &t hsrpresent inventian Perteine g rr&sm%gfp pGreRsietng, conceriration
of PHBALD (asudestriloet, hdreinjrinl saphaompceuicalcohwoesitian, 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 Forms

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, etc.) (e.g., a gelatine capsuie) containing a pharmaceutical composition
(e.g., formulation), as described herein.
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cycl odextrin to HDAG nolar ratio of ~1.5-1.9, that
corresponds to a cyclodextrin concentration of ~ 15-1

W@ 200120456 exanpl e of a preferred HDAC is PXD ROWGB2006/001737

whi ch has a nol ecul ar wei ght of ~318 g/ nol.
b-cycl odextrin has a nol ecul ar wei ght of ~ 1135 g/ nol.
The cycl odextrin to HDAC nojecul ar weight ratio is ~
1135/ 318 or ~3.57. If the conposition (e.qg,

M D68 MItAbADE TreatiB Hib.On) is to have a
“cyclodextrin to HDAG nolar ratio of 1.5-1 .9, that

corresponds to a cyclodextrin to HDAC wei ght rati o of
Onemaspegf of the presentdnventompeytaimsstodie pbarpacedtioal sempasiion
com@ohergs asdescriBX®hal) (e.d.t a MDACGYeoNR & neure @f cycdodaxEing argiine,

ang %@qu[ﬁl){@;l éggg}gr%lgg iﬁjé’gﬁe’tﬁgd df r%%tnlié?ﬁef ﬁ%%ma%ocg%mnjrg ¥Bay by

B 'ni ne I'n one enbodinent, if arginine is present,
the nolar ratio of arginine to HDAC is at |east 0.5,

o dspelt-d? fthé)pr%serilt ifentiod peraids tola &aréaéeutféél confposititn @& ?
prg TR ot @rd, n'ﬂ[%swbeda e et i o Beha oBrkdmih of the

hugnag or animal pody bnﬂ@rapy 7, 1.6, or 1.5. In one
enbodi nent, the nol ar ratlo is 0.5-5. In one

Or%;%%gbm? @ﬁe prteﬁgntrm{e?ﬁloﬁ gér’té?né ) l% %Tfh F#H%nﬂgge#olc%l comr?osmon

COfRaNGRSF 37 d?%&ribs |h§rein £, Sg'qpl@o%? Y GIOhEYRO eP‘H@ arginine,
anpwheglumiaej eic.) & the 4ndhufdature v a enddimaimeahfor thehteeatmenlrof a condition,

as'Rbtibeldshelei®- 1. 9 An exanpl e of a preferred HDAG
concentration for a conposition (e.g., fornulation) is

~10 MM If that conposition (e.g., fornulation) is to
Onesaspeglirof theyprisserd inventipnCertains Qruseef pehgfmaceutical cogposition
(e lgh pre-fRNUREPONES déstridBd AEIN)iMtte GRMCRIRIUTEF @mddicament for the
tre%ﬁnv\%nt%ﬁg%nﬁﬁ'orﬁ)é?ecuﬁlbgﬁ Hardi ef erred HDAG is PXD 101

ar wel ght of ~318 g/ nol. Free
argi ni ne has a nol ecul ar wei ght of ~174 g/ nol. The
Orger gfipectd theopidb@@iinventiet pérainsei aynethod tof reatment, LorhpBding

adm".mgtenﬁg% a $dbjddith ﬁéémfiﬂefatn%ht @%hgrmad?eruﬁcafl %m\abéhér%g .,
tlongcrls tQ ave an arginine to

formaq]énglascjf ?efheée ‘that corresponds to

One aspect of the present invention pertains to a method of (a) regulating (e.g., inhibiting)
cell proliferation; (b) inhibiting cell cycle progression; (c) 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., bowel, 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
generally to treatment and therapy, whether of a human or an animal (e.g., in veterinary
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an arginine to HDAC weight ratio of ~0.82-1 .04

(i.e., 0.82-1 .04 grans of arginine for each gram of
wEeXDeA0W¥6 It may be preferred to ensure a totaPCT/GB2006/001737

argi ni ne dose of |ess than 200, 100, 50, 30, or 20

g/ kg. Amount of Meglum ne | one enbodinment, if

megl unmine is present, the nmolar ratio of meglumne to

appﬁg@% & vitlicH §388 d8sirrd theretQ c@ifed: IQacH'ie\%d ﬂorla:xaﬂapl%; the
e WM R T e S
a haltdn miraiterof prognegs, melioratios of the cpnditiorp apd curenof the gondi
Treétm%nt s Q,préﬁhylllcﬁc mbBs18 ¢.<cireshyled) is diSeinelidad. Fat éxample,
use thh gje 1[5%0 Iao ﬁ%%tnowgtd&e'@‘aged H%eco'ﬁmh@ﬁ IJL@Wh? dré apn& -

deV@'ﬁ@'@é|t|h%ﬁ‘?Nd'tt°ﬁe'3rﬁ§‘I°amP?%ieF’6’Y|t@ tf"? tzeg;meph one
enbodi nent, the nolar ratiois 1.4-2. |In one

Theelgn'?wh E%&a -eﬁ@ét@é ahfuh©" éssusEdEPfeﬂelﬁ pARtafsag P o aﬁfouﬁt of

ncentrati I on

HD&%H%’Q ig Sﬁ)"el grprg@.lqjﬁa sqme 8?%{?8 6 Corrge ﬁct;t %o &Sn&lrate with
a reagomalllebenaiy/risisratio, Whareadminigigrashin ecer daNBﬂ\@Ith ﬁﬁ?ﬂfed treatment
reg #fdn o of ~1.5-1.9, that corresponds to a negl um ne

concentratlon of ~ 15-1 9 MM An exanple of a

preferred HDAC is PXD- 101, which has a no| ecul a

Thewérrg Rireaiments inaidgs wembinatiei reateenisi ane th%@p'ésn‘ﬁl"\g%h tyjo or
motEeihentt or thkPapigs arel conbiredniagbxamnple, deguelily or simultaneously.
For'Bbf %He' fHe Fg;alhdé 8 Pibd §hereﬂ'1a éﬁ%lsg b@ruse@trﬁéﬁnblhﬁtlohhe

theraps. 3.0rmig Pomiilon BRRSHE HEHta,0F SrarTp e, Y ORos agegts: ok
Exanzlés oftreatrspits éed therapies pclude, it tarse MDADIte g, @hempﬁlerapy
(th@&dmﬁlsﬁgﬂén & attild agents, Sadidiidg, £4. HBABIsOANtIREIE (e B ab o

&
g O b e g
surgerygrakigliorthenvaandaens themmyosi t i ons The conposi tions

(e.g., pre-fornulations, formulations) may be prepared

Qg#i%#% conventi onal nethods that are well known in the
of pharmacy. For exanpl e,

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 abnormal 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 proliferation
in the blood vessels, such as stenosis or restenosis following angioplasty.

In one embodiment, the treatment is treatment of cancer.

In one embodiment, the treatment is treatment of lung cancer, small cell lung cancer,
gastrointestinal cancer, bowel cancer, colon cancer, rectal cancer, colorectal cancer,
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met hods that use standard | aboratory or pharnmaceuti cal
processi ng equi pnent are well known to those in the
wo c@bd2mfe phar macy. One aspect of the present PCEeBRIN6H01737
pertains to a nethod of preparing a conposition (e.g.,
pre-fornmul ation, fornulation) (as descri bed herein) by
conbining: (a) a HDAC asdef4ygned herein, and (b) one
or nore of the follow ng additional ingredients:
bre§Mt@aAeEXbVdrian cah€HrNbroStatedihcoi® Gisttilaccanaad livgricancet| kigney

canggre b%[ddgpéa%cgrt ?S@cr@ggéérkgp%galﬁ Q%%?&%#dn?@l ls%éoEarcoma Kaposi's

sar@em«mm a@em%m lighpntam@lanerpRiasalcep GRENANE, OHisAeMia.
(e.g., PXD101) may be dissolved in a solution of salt

in d‘n%re‘???;fod(rﬁerﬁ mef{'fegfrﬁ%rﬂ‘?stré‘ﬁﬂlle%f'&e&oneﬁloﬁ)’r@dﬂﬂ@d% HDBACH

a suit e concentration as described 'herein.
SoI ub| I | sation may be achi eved over a period of from
Theateout'a tonditiart medietedy HDAC /i @a sy hereinr partains tp greondition in

whigh MRl and/si 8 aB3tidFREMHIDAC iShipoFtit, or Pradedsans kid. feF the@hset,
proHrueg? %ﬁégs%% c%fttnatoc%f\%&n %ll‘ta ctoflﬁitn&ﬁ’ g'lallt &%1'8% tQEJﬁ treated by

HDACHBibifesE l(m@h a8, 89, > tNGhORERA). aiaa? gherdies Hilhindheprt is readily
ablagd ésternaing weitther edndter candidatet HBACtesdtod cohditiommediated by

HDfAh@%o t%| Wu%ér%hlérscen%@%g 9‘é§ar\ablg AREFSRAICH méyr},%npéhléﬁtly be used

el i ket e Bl g o e St Bne S Wt ot o,
2oazo meroatuor&l Chmetand publtchmrenwmlgerb'&OéJ%@Z 9of
precipitating the HDAGC if the pHis adjusted. The

Exér{?!%lg% }Jfgfcﬁgcog?iggﬁs 16&958 L&?afetﬁo‘f |ﬁ1§%%%p}ﬂéglcf8 dgv}”ﬁg g.,
appropriate containers (e.g., vials, anpoules, etc.)

Cahterdsesd) ietga,byiguﬁtﬁmGMCemtmh. Qavef Re‘s.uk/bh@, No. 4, pp. 971-976).
envi ronnent, and seal ed/ capped. Opti onal | y, a

I h|||sate|s repar Y, t|on|
PolARfsPe  blaiche & b ogg Bk SEbAR: V8l PN o022

and removing the water by freeze-drying to provide a
FibRSprEIRErativd diadraers| @19, Niosomwddid) b /g, ENiRysir=At 1909, HebaBlogy,

Vol g%%lt a..’»glpg eérb%féaeeg %‘grteﬂ%t an‘fQ%ﬁ] [SL?Dllgﬂéd A ahggea?agc%ﬁicag%ﬁt:atlon

vial's a
publigplironuncyfs Jgsk%éﬂfs%?Ail)he present invention pertains

to a method of preparing a fornulation (as descri bed

Smt&»%ﬂﬁrln %cl@?froﬂfelrél vk Ql%orcfe‘?é: @%t bt‘i’nHFdsPlgrosiy ARdrioR
(Seﬁe‘? QI' %mur 5%9& Biof % oﬁm&@n?’w Qpn%é 452 } ns

to a phar rraceutl cal corrposi tion (e.g., formulation)
Ne(:@'éleﬁ’&%éﬂv’é%ﬁ‘sé&%é@(é‘@ ABh&hiees Mikidsdnd, Hitington's chorea,
amyotroplc fateral scpsg']c.’)sé.q s%lno cer&:lellar 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, rheumatoid arthritis) (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).

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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re-hydrating, etc. a pre-fornulation (as descri bed
herein). One aspect of the present invention pertains

wo 0008/1p3s¢ maceut i cal conposition (e.g., fornmulBCT/GB2006/001737
(as described herein) obtainable by diluting,
reconstituting, hydrating, g4hydrati ng, etc. a
pre-formul ati on (as described herein). For exarrpl e,

H e%ﬂ%%"%t‘ﬁo&g’”@%égﬁ AnEgRheriote B0 Biknid Bﬁulassae'm'a J (see, 0.
M?c&f@%?ﬁ?ut 1996 Blogey Vet i98rNo.(5e PRy 2175t3088). etc., usi ng

appropriate liquids, e.g., water (e.g.

Fu‘ﬁ@él%f‘e&%ns‘(@é@ﬁ oggms@w%y%o%@' bR (1. 0587 %h Vv, 97
u é .
2BE 43200 37 Bt Tl Bl 9 e oatbiot. (Tkiads Vot s 1. pp. 1-6).

anount of |iquid concentrated corrp05| tion (e.qg.

Pei%sﬁhcf iffetibrtt (‘e@)mélbﬂé ttfyﬁlar'md‘soﬁﬁéé‘i’é %@ﬂwlhtﬂl ISbeQJlEOZ%rd infections
LB Rty e 2 @E’Qq—’éﬁﬂ@%ﬂg ol 40N P 1768

for mul ati on used for adm nistration by intravenous

Baicteriakinfautiorfsofsee xagp Deishpdt ah PFagep Stidhés, BN Wk, B8 939-940),
I yoph| | ate/ |l yophilisate conposition (e.qg.,
rrru ation) be reconstituted (or re- hydr at ed)
i Figg Chrdo

?’i‘Fg Sgeqi9 Slfte 4010, MuigleioAgids Bes., Viek 88, N 120,
PPi 893925, 0. 9% sal i ne sol ution, 5% gl ucose sol ution,
etc.), e.g., to the vial containing the

oyABRL LELELX I 8 S is o UM i, agmHes
d'%?@t%hgm% atepigiHersatiie allpigidsyagthingj alledyip dhinits, infllnenatory bowel
diseasa)ldndrigr io@rArR) drafting BRYarispRIALS esdéS8Y ., IsarRond et al., 1998,

BidcREAL BRADs. FRRICBAM SItE9 &8 'E: 2 .
J—%@Eﬁgfmw ﬁ&r‘ﬁlg gé t Et E%:i%aﬁige?aes&b&ragd

i nfusion nedium e.g., in an infusion bag. One aspect
DoSingt he present invention pertains to a nethod of

formul ating a HDACI (as descri bed herein) conprising
the step of: conbining said HDAC w th one or nore of

Adgnistradion gan ﬁg effaefed irend dasegeandinesiisty. oraytetroittenty (ery., in divided
domsgatralppmprlamd nieBGIs) lfﬂrB@gf(o@ﬁth@ %Qrfsb kb?ﬂeﬁﬁ{e‘?& NMethRBS of

defd %}‘“%0‘% e&"‘%%@%%{‘?% CéoddgF ol oot s aun o
thOEEPfﬁ é FEH ¥ vy With gheppastiatar fornvdationaised donttherapy, the

punposexoftbe iuatapyf, tmentarmselmg) Helvey tenedk; aiha did Subjsdh bémb'%@led
SingRSordfapIE l&@ﬁ‘urhﬁFa? bR élﬂ1 é"ce{m% ?ﬁ%ﬁ th& glaf_fg%%gl a]dtpr? etn being

SoSBE ) s s s R o T

cycl odextrin, arginine, and nmeglum ne (as descri bed
In drerahusadimam,dtr@muib}mawwd PERivaIthé"ADAC 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
aday. 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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ot her additional pharmaceutically acceptable

i ngredients (as described herein). Solid Fornms One
w@2eear0466 the present invention pertains to aPCT/GB2006/001737

phar maceuti cal conposition conprising an HDAC

inhibitor (e.g., PXD-101) in solid dosage form(e.g.,

tabl et, capsule, gelatin ta#5et, etc.) (e.g., a

gel ati ne capsul e). One aspect of the present invention
anghendoising re@mens thiei rdimthes ateonbesutive days can alpd ke 5, with treatment
las@RPRHL @r 3@8hsdduivd @béles for £tdtallof B80@mMg/e? &R| 4800NAg/m? total
tre%ﬁ%?lrl e) containing an HDAC inhibitor, as described

eref'n. One aspect of the present invention pertains

to a solid dosage form(e.g., tablet, capsule, gelatin
Typiedily edn intrenout dorghulatiangeh at iprepacstpwhikle porntains & conognteation of
HDRRAHTB @rgﬁflﬁ%ﬁﬂ alb R Y l?‘rfmo(aﬁo 10 th@filuleql | PBIng/@E, 2.0 mg/mL,

descr herel_n. Medi c USF hodls 33;0 r?atrﬁgt, L and
3.07gmLeAD etk b-NOiTe G BIEHy 7 PBIRY 510 BT Ha mggmL an
10 mgémp rendracieioisiered inconpuots toiashieee theodases desgtibgd abever eld one
exdlfple] a{‘s&fﬁei&ata/omrﬂm&av@ﬁ&i%rrﬁ@ét%r%an%@éd?ﬂiﬂ?étéréd]to a subject
. argini , o r 2
i e elTnatdR i S s ST el oSl Aot 1o morm

aspect of the present invention pertains to a
in @bmmwadaméntpmmmgim% dPXR1Q1 is garministeratlihrdvendusly every
24 W0 AL I QR fivdSo S&%/ﬁa%%.hﬁra%ﬂvelré Eci bdliRel®l HPMa/m?

treatnent . of n or ani y,.py therapy.
of e b fr dmietarAR MUS N HET A EAD B ehioHe! T BLsasfive
dayshe pharmaceutical conposition conponents as descri bed
herein (e.g., a HDAC ; one or nore of cyclodextrin,

o 5800 el AL 5 b FER YA 1B B
CoRpltiaRy FaRERNEe flemabagha nagsieebouic2000HBg pridayn sUChssiem ghout
20 prey toaibbet 20D0uRE perf day, plietr assfes bbew 1200 ongtasaioubP0dtemg per day.

Fo:pé){%'rr;&é, @Hél%k?d@g ca%joedéb%%% %Qﬁ%u?ﬁ SbBut 200, bH&ut 490, about 800,

cture me e treat t a
abeig1aPe; AUt ORI AEOHAOES By s HeTEEog that s total amount
pepdayse@ntbel atrenisieoer iper siagle doseoraanterasithinisteredcbiatrmdiile dosing

SUSHOAPII G, e @ G FlirSihRIgREdAR a subject in need of
treatnent a pharmaceutical® conposition (e.g.,

formul ation), as described herein.
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 composition (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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One aspect of the present invention pertains to a

nmet hod of (a) regulating (e.g., inhibiting) cel
w@e@bilt@sati on; (b) inhibiting cell cycle progPE€FEBOIVS/001737

(c) pronoting apoptosis; or (d) a conbination of one

or nore of these, in vitro or in vivo, conprising

contacting a cell wth a phaggmaceutical conposition

(e.g., formulation) as described herein. Any type of

cell may be treated, including but not limted to,

troi ntesti nal [ ncl n col on,
ong dfec B e e s vE N ntavars o = 5 pikithrnarab sarpptsmg
(a)lai nharmemmaahcompomtm &y9.( Pr@rfalln)ulatmné\ael descriped derais, preferably
prodideti th a 80khbkKEdhtaifBiCarifdtSfith stftabl8Padk=R%RNEnd NVent i on

(b) @’@s{t%giéogns féroLés% fr e Srgplg wﬁ@eﬁ .Hst?d ﬁgp$§nﬁ Hg@%eﬁaga suitable

ph@f@@ﬁﬂ@ﬁéﬁ@ﬂp@éﬁ% 5] é'ﬂqrﬁ%mﬁlt@al(e 8o rpp%éqrmutﬁtfoq)e agd | how to

subisetoentatddatinisteathedesaulativadetaer ei n. Treat nent The term
"treatnent,"” as used herein in the context of treating

Thg KE My CgRATBIon Bk Py GHI By DL eGP ig s Sqlgions for
dilutieh de.gn ahysigipyicazalinnsylytianngiubesssaiution, efes, neadents (e.g., for
adjbﬂﬁ{g%}‘?)ubhd:d&fléé(‘(b d., =88, rlUlS‘é@Q{fﬂﬁg@% foeRIg! ﬁanéf@resets) for

i,bition 0 condi tio
astelhiPohd 08 (g NG QLS ﬂ%o{fg%ﬁa?wsra&grs BeodBfy )
adinnistigéon)at e of progress, amelioration of the
condition, and cure of the condition. Treatnent as a

Thé WPQH Er%ﬁhgfbng‘ﬁ‘?%%% H:Iuge a lthr cﬁ Wi)a% %?or\'\/ﬁmﬁl tR& formu ation
(e. Q/efhedé'@/épbt %’(ﬁ’"\ fed é%‘Fﬂ?i'ec 1ir%"r‘ime'fb"ut vvho are at ri sk of

devel oping the condition, is enconpassed by the term
FornhISfn®0lies The term"t her apeutical ly-effective

anount, ™ as used herein, pertains to that anount of

HDACI that is effective for producing sonme desired
Thesrestudies tpmorgirate 8 subyamtiahsiirancement i HDAGsobvili @n the order
of H60@Fdld Increise FEtRXD- 10BN Yrstice @f cytloaexa, daginee, and

meHiJnnn@ ?ﬁé*éﬂﬁﬂn%'&gﬂhgg nsra‘?eg% b angrb%Rtb%raThtetdrtS%é@é’stlred

I eat msn I €S

in
targh CORCT IR Ig0 Wi U35 ot gHon h'-éwgﬁ"@gpea#@ compositions have
a ptithbi, mbde higber tbamielk js aegptehleifal ise. or si mul t aneousl y.

For exanple, the conp nds descri bed herein may al so

be used i n _gonrpi nat i [ her api e,g e.g., in conjunction

wi th ot her tsy g ot oxi C pxgerot s, etc.
rap

Exanpl es of 'ﬁ%nts and th s include, but are
not limted to ithefot her apy Pthe administration of
active agents, including, e.g., HDAC s, antibodies

Uv(/i?ns%rban%é in

The ultraviolet (UV absorbance E', value for PXD-101 was determined by plotting a
calibration curve of PXD-101 concentration in 50:50 methanoli/water at the Ama 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 methanol (or other organic solvent) to reduce the risk of precipitation of
the cyclodextrin.

Solubility in Demineralised Water

The solubility of PXD-101 was determined to be 0.14 mg/mL for demineralised water.
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i mmunot her apy), prodrugs (e.g., as in photodynam c
t herapy, GDEPT, ADEPT, etc.); surgery; radiation
w0 b@capsse and gene t herapy. Conditions I n one PCT/GB2006/001737
enbodi nent, the treatnment is treatnent of a
proliferative condition. The terns "proliferative
condition,"” "proliferati ve-4f sorder,” and
"proliferative disease," are used interchangeably
herein and pertain to an unwanted or uncontroll ed
Solubdity Ehlzancpmeht Wil 8y¢lodextdnsexcessi ve or abnormal cells
that is undesired, such as, neoplastic or hyperplastic
rowth. In e dinent, the treatnent _is treatnent
sa Y Apleh APKE DB beitebahd it EoLE PP LRrs s S ARG
cyclpdextring (ogPaand y&¥D)raidi hydeaxypropyllderivatives of thieey, Staniry,
cyclbdextrird (FEP-&D, MF-B0DhAEHPLOCD) eQIPEBEIeniRE L RbApledsd with

oA RERrbor L I A 8 oSl or
cyclagediswas net 1figiansia ckieyeithie candesirgliens The data agg summarised in
the foiowieg table HPSS0Bfergthiemasisojubilitpentgingement for PXD-101.

at heroscl erosis, snooth nmuscle cell proliferation in

t he—bleood—vessels— suc s -stenosis or restenasis
f o | owi ng_angPsr Selpiity Enhaneerast s Cralaextiing:
trleatment is trjeaCypelaflextfin cgncer HDAGI one {enbadi nent ,

the bresuamAs i|S ddkehBRh qf ddiRgnrarper. sRAlPlel |
| Ung Cancer, gdst rghg&g t1ng oyelEnbanc=ment

| cancer,
cdlon cancer, riect cer, co?’@?@&"t)al gancer, br east
cancer ,0-60ar i an canc#dQ progtate @éhcer, |testichl ar

caNCEp_LICEET Jancer pgi dney cancgg; bl agder THRTET,
p ncr%s_ﬁ_mncer, brain CancG—sakconma—( A
Kaposi"s conm, rre?%chorra, malléﬁgﬁt nmellanoma ®*basal
cegll car€CDnonm,| or | 2bkem a.| | n ohé4 enbodi nent ,10t he

t rjea O trieatme of —a [conmdit {eT el ated =Ry
HDAGC. _h.,C::I?;}!' ml' g gggngg“ tion _[xe_d_l_a?tggi) by HDAC - 5§Q used
herein pertains to a condition in which HDAC and/ or

Phagé) §oibilitydPetefmikiiiag df $1H-BIQEY t ant or necessary, e.g.,

for the onset, progress, expression, etc. of that
ndi £1,00...0F a condid j that is known to be treated
e fE S0 ooy 811 B b8 prepBre iRy fork ot &7 |
Cyclqg%tréf beiwaemh 8P nd RPP MafmL (FrB0%AM/V)i. STheecattiulatechbdtarateas!
solubliitieey ofitine covhpiekerl HDACTREredpl Gt gdiHsetHAAREedtF a8k Sf a

SR | i.at ed by HDAC for any particular cell
CyCltypeﬁF%érbgggﬂﬁgl'e, assays which may conveniently be

used to assess the activity offered by a particul ar
The plotrpbowsithat thedkeis anidpprbximatéitikearselatiorsship bet@8@n cyclodextrin

and HDAL R8hdeMirdtio Wi & ntstarGatio BHENOLERY ! GRidWERE phAE: solubiity
diagpa2n/1 ?o?scgc%bdextrins 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 linear A-Type phase
solubility behaviour.

Concentrations of HP-B3-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% w/v was selected for further studies.
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Exanpl es of such conditions include, but are not
limted to, the follow ng: Cancer (see, e.g., Vigushin
w@e00al120452001, Cin. Cancer Res. , Vol. 7, No.PdT/GBp006/001737

971-976). Psoriasis (see, e.g., lavarone et al., 1999,
Mol. Cell Biol. . Vol. 19, No. 1, pp. 916-922).
Fi broproliferative disordecggte.qg., liver fibrosis)

(see, e.g., N ki et al., 1999, Hepatology , Vol. 29,
pH BBiubty PBfile858-867; Corneil et al., 1998, published

apanese patent application, publication nunber JP 101
14681 A2). Smooth nuscle proliferative disorders
The( H golubilitytnseide far@pts, HR- B o Was PESpapackesinga yarietk phipyfier
sysim$ds defih®@84n Biifark forlitbany Metal lon Contfol, D. Pérrin\k B. Bemppey,
Ch%(#z? 'n:fgﬁ-)earrll, IEQ\H aﬂﬁgg@(ﬁ;r ,@fg’cé‘ Eﬁ/ﬂ?ﬁﬁ'?iﬁi‘gﬁﬁcﬂmlgé with the buffering
age@ltﬁ/ @pp@ﬁrigtei eéign o ?fg‘: %\ésit@:us g/B? mp_o&%pg GEF?I%IF acid/NaOH buffer
wasiegjested faripbty; phosrhatebyffer wagselested et tha ipH rapge §-8; and
glyGh&NBOM bUHeP RAY SelcHlRd for@RéPMRange 840 . 280, No. 1, pp.
223-228; Stefan, J., et al., 2002, international (PCT)
pat ent publication nunber WO 02/ 0905,34%. Inflammatory, .
It e sietesidpatizwitterions ser ba selfbuifariog and dujprgifest ¢adsqdhtans Eptability
in th& BeffermgGapadigrg thdbifer 8ystemd 898gh BHo dheraforB) thpmequired pH
colE iy BRAFHRyed oy Rt pofthe syBRpn B the Spiiton of 1 1 ek
49, No. 5, pp. 453-457). Di seases involving
Thadefaege sevimari¢ad ig.the tollowiog tabideTinmpid isdlubilityrprpfile és shown in
Fng;%OZ_i asis, diabetic retinopathy) (see, e.g., Kim et
al ., 2001, Nature Medicine . Vol. 7, No. 4, pp.
437-443) . Haemat opoietic disorders (e g ., anaemia,
sickl e cell anaem a, TatteaRadtBefilg Bata(see, e. g.,
Caffrexgefprl ., 1997, 4BTopd 6 Vo|. B9, No.9hb, |
[

p. *
0752083 o Htngat—hfeciiops=(See L T Beraster gy et
| 2066@35:@;(:9 Nat | 2Eoad| &9 Uhﬁ ] ?7(?9) 2
bpPXRRIC a7 rag/mE3 uj i 1465 al . 178075, 18.8 Ant i18i%t | 36.0
Tokyo) , VoI xpH28djudied with 1MNaGH&9 givEatasl pH C
infections (e.g., malaria, trypanosom asis,
hel m nt hi asis, protozoal infections eé}see

A yRIRW EqleUialion pias obsryed el theySamelpa,Brapared aboygH & ihich was
strdvger 8s thgmpH HGleadéd) Ob8aving thaikhd cuneentraiios of feesantles between
pH\@/“é\rﬁf@ d@éfs r?c{t signkegftly Rah§e) (Ptewacsh é&hludtgg ﬂ]at %206%39-0%@9 was
sl whEHodhRsehaielyy el suppadsd Byt refcondt fgisasity o
colggridisaingles duriagpH@distigentrmune nodul ation (e.g.,

mul ti pl e sclerosis, autoimmune di abetes, |upus, atopic

SoIﬂSﬁ Ahté §em31]1tlvﬁ{ gi.h ﬁusgﬁéﬁmer | ergi ¢ rh! nitis, .

—TWT%'&?HWBb‘OTT‘b’CWV&_gT‘EHSE—HHUé, for inproving grafting
of transplants) (see, e.g., Dangond et al., 1998,

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/mL
(corresponding to 0.157 M), solutions of the salt former with a concentration of ~0.16 M
were prepared.

Acidic in situ 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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Bi ochem Biophvs. Res. Commun. . Vol. 242, No. 3, pp.
648- 652; Takahashi et al., 1996, J. Antibiot. (Tokyo)

WO 2086/112044@, No. 5, pp. 453-457). Adni ni strati oPCT/&B2M6/001737
effected in one dose, continuously or intermttently
(e.g., in divided doses at appropriate intervals)

t hroughout the course of tr.egtnent. Methods of
deternmining the nost effective neans and dosage of
adm nistration are well known to those of skill in the

(}

m{?3 lmrgfbbl'\ﬂ__u 1ﬁ'CP,;é&1 6ef'ﬁ‘ l-’-?g)n u%%ﬂt qri@c\r.e;tiSCU

cel | (s) being tlr d, and HBACkub| e treaped,
Saif@her or mul ti p$% § '?ﬁ i sggmaﬁ,ﬂmg;nsJ gﬁ’“‘g@ yca i out PH ‘_’f
with the dose Ile\my/mind pa%imgfe E&@ag@eprg@mtNolgyra{hg@olutlon

treating physiclian ("|L[JICI eterinaridn 1n_ohe

Laghmbelt ment , t hel subf-8ct |woul®18 ecef ve tiie HDAC 316 2.38

Achﬁb’io@Aél@r ' ntraven@p‘l yjor Yuprut aheously I ni 4363 2.58

—

—es—suf-fiet - ucI:,"“lL bet-nween—abotit—3=356
La§ plcn{écp 5815 o.15 Al ngeigo 2.43
M

day, for"eXa apbout 3 60
S0@esgphonigdeid [10015. 112do &:18500( g/ AP per | dag4! Suphl.35
|Sé}hl,@ﬁétbtl es can be #glg ni stergaﬁl n a nun’q;ar ol spgd abl e7.40
o P P

avuanl of
M%ﬁécﬂwhl bitor urji{%r e e>9( LE};;:Led ner11o‘ of ti?rg5 or] 185

SweinrAdidt i nes a da?BEThe qudht8 ties car-De 278 2.45

I T)S@,?Hstered TOF OPE1OT |NDT @ §ONSELUTT Ve day$, 300 219

a rla\lc- | ntorm tlt Aant davc
11

nhinat i An
L rr'uL A3 u‘.‘-_y LB LY bﬁ[ yT Ul VITIJI TICAC T, L
G“t"ﬁg}‘ B8F9er week (%day lperih f ter B ively. 47‘%w 3.23

Salbbmstratfonmcglivamm:e@lﬂ@&cl ons of HDAC i nhi bitor

2 B ridthr Fatfierdali¥Bim&do MDACIMRI0E. 9., once a day for
one or nore days either consecutlvely, alternately,
intermttently or a conbination thereof per week (7

Basgigyn s $altg)Formers exanpl e, a dose of 300 ng/n2 per day
can be adm nistered for 5 consecutive days for a total

Al %Lth%%%%;g‘?ﬁ/ %sﬁ%r&méx@%‘eﬂ%ﬂ&ﬁaté&‘ Q%ﬁfnﬂﬁ&n%ﬁ%@@erﬁéﬁ

caonsecutive
ool PV REL 1 Sh o bl ST S e St R bbb,
total of 3000 ng/nR and 4500 ng/ n2 total treatnent.

TYPi Cal T ¥api&:; S&hﬁlﬁ‘t‘i@hﬂﬂﬁcéﬁrﬁ‘ﬁ@%n@m é?l@“\séﬁqzo%%%arec’

from about éalpcg,ggrrL F'g)%ou? 1@0m(],m_ 21978@.. 0 pH of
Saligfarmer 2. 0 @QFLL)1 g g:g’gﬂm 35’%' H%?rﬂf‘t“t o &Poi%w OsQution

rTg/m_ 70

acdnra
AT Qg‘(?” bed b %ﬂf n ongg )I e, 6suffl cien oI ume 9.07

Lysinei nt r avenous. ®or hul at2.6n can be 88dni ni|st erédZ to a 911

M@émhfﬁgt N a sy sucn QT]QI The To44g doge fOp 4 he gayg o2
e hao een abn_u_t 3 U an abo{lf 1’)D B 12.

Trethanolamina [ Foo4'h 2“8 =20 Y 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 HDACI 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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In a specific enbodi nent, 900 ng/n2 of PXD-101 is
adm ni stered intravenously every 24 hours for at | east

wo twe/12@86cecut i ve days. I n anot her specific enbOOGBeIV/001737
100 ng/ n2 of PXD-101 is adm nistered intravenously
every 24 hours for at |east five consecutive days In
anot her enbodi ment, oral daggges of HDAC i nhibitors,
when used to treat the desired condition, can range
fron1about 2 ng to about 2000 ng per day, such as from

H?‘t%@aﬂﬂnﬁ §oé&b°”&\fe?%85r8”'ﬁj§8§g Ijlg §§ ne C’rhdllgg?< fé)%@:ments
(wuuwp whoaluerss D 9% v salinesolhiibasitto deteraineuitthe @empfes could be
diluddtPidta deédfted aifaridn S6HEentdtivintof 3208 g/nibefHDAGD OrHese akperiments

sug?%gt%d%npc%rm Mmtglﬂ t\héer%mﬁéﬁéo%?ﬁl I&ﬁb 55/h\%/ ﬁéﬂge solution.

Howayeriee B ?ﬂ'ét"@l‘"gd’% iR ThGHECIRRICR T REERTAEON i ce,

three, or four tines per day. For exanple, a subject

Ph&@‘Sél@&lﬁ&Y)@aérérﬁ@f&W&hn@ dﬁg/@uﬁ\iﬁeabom 2000 ny/ day,
exanpl e, from abou nmg/ day to about 2000
/da such as from about 200 ng/day to about 2000
Phaﬁﬁ @éz;blhty dingeemfpr kothesgining end meghinige wate rrepalied ysing three

furthéPEbnsentetdions Af hiebé sait ﬁOrrﬁér%ﬂﬁOdeﬂEdmdSﬁBem% oﬂemg oorzniration
(0] om about to
usé&@ P?éjlglltﬁgﬁaé E@H@ gﬁgé{b#r om a@%&@gga&é t o about r2%00

ng, such as from about 200 ng to about 1200 ng, such
as from abouabléBOCn@daﬂ\Hytldrm ofl Basic niﬁ:ﬂDSai‘gFoimer The

HDAC T Thi or tors——Tan e){a@xgl st ;recr g e;(zm |e)p:§)se
or i divided doses pf t\wo hraa four til

dai | YMOBEY admi ni st r htd- WP M 15/ Ma ngsMi taigr‘VM

pr epphAgghime(ihgmbent Woul3dl7t her e204e conb4Bn hal B2af

t he fer et ps S One ect i athe nt

i nve egimirc gt ” lijl 913ﬁ? of ggﬁfs Po2a°
conprising: (a) a pharmaceutical conposition (e.g.,

Thedetafave suhenariser inftbe falibaing dable.a$helplsasel dobbiliyediegrams are shown

in RE@ELS. ameyplﬁrsfmswg @kt kHerd l§é’!ﬂe%pPe?ﬂtféﬂ@ﬁné'b@ﬁfeeﬂw%ﬂﬂy of HDACI
t ructi ons use,

and! 8?'4" ot R SpRer B L e Blhe SR REE | O Sam ni St or

the conposition, etc.One aspect of the present
nventi on pertal ns tqraaielg Bolubflitykddta of - parts)

Sk

S Rl LAY DA T AL AR
Areipingcepncantzation (MgAmE) cont i A&7 ahdPé w t B4di { alfi2e
[ 30 W@hceéritation (mg/mL) 7.9 13.5 31.1 453
Concentration of Meglumine (M) 0.079 0.157 0.314 0.47
Meglumine Concentration (mg/mL) 15.35 30.7 61.4 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 HDACI 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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(b) instructions for use, for exanple, witten
instructions on how to prepare a suitable
w@ba@sneasaut i cal fornul ati on fromthe conpositiPOT/GB2@6/001737
pre-fornul ation), and how to subsequent!ly adm nister
the fornmulation, etc. The kit may include additional
parts, including, for exanpbe¢,. appropriate solutions
for dilution (e.g., physiological saline solution,
gI ucose soI utlon etc.), reagents (e.g., for adjusting
197 BraiEEq Salt Frmer Co '“ gt HDAC
, FBY Ao e y and use (e.g., In
t he prepar ation of fornEPRENEAYONSNd subsequent
Ta@@&ﬂﬁxcsum’at:bm)(mgm Wr i 50 mig/minst f uc7D omgmiray [al 00 mg/mL

A St ¥, o [T g 812
Qr Hation |n) LS a S'”
Meghnpian Congd [a)( i on Stutf-¢s These st3®f es 158.3

denonstrate a substanti al enhancenent of HDAG

Th%%@!%béi ¥e|4 fﬁgt £¢}§oﬁﬁw@?€ly P8 rtégpalfgm x‘%?l fiéd %o HBEoIve1 part
of HEACHEY

T BRBTATERIED: PR IRRBINe abestlrpi ] dSconve
1 panhdf IsRACDOEX-1Qt)ed to the desired target concentration
wi thout the risk of precipitation. Furthernore, the

o TR0l R0 0Pl Bl el Sl el omatn
of sgltiorates, orvltkath@ Ergniog serapies (P EMIRSITQEPR :hﬁ’v'ﬁéa shghtly lower
pH Elapithé Rpgunsiaé sampies QPKL 9. Beatdhe Bhe iblarconcantatian.i Tiis

dlﬁéﬂégé@ rs5eg<ﬁsg@tg5‘ B?%ds Mﬁ@? Ir%tof'ilﬂeetvdls__: s sf ‘I’ﬁe bhG 48 EhhRtised in

val ue was
the dliowing 13818 as 715. 7. Met hanol / wat er was sel ected as
t he subsequent diluting nmediumfor solubility studies

r arher —Tharr s Bﬂé‘é‘é?é Sél@Fo@&é?/@'XWﬁ@ﬁQ&&eﬁ@' vent)

hrc:r‘lu_r\o fho LIQ N1 alr\r\lr\

cl odextrin. Solubil ?‘10\51 n Derﬁ‘ﬂeral i sed At dr THE

t
C
{ 3?””32@:2%?%’? I?édﬂ}:m%&?@& b |1:g{73ﬁ Ernhg’n%e“n‘@ w:g?ﬁ%

ret nnlav Aty | oc. nf

pt epa é‘ﬂ"'f‘ﬁ(m Jueouls sO% i ops Er(ﬁtvvo nat*?jir% 9.22
cycl dgminadH)a- GD ald@2y- CD) &R0 hydr ox§pBopy|l  9.40
derivarives of tThe a, b and Y cyclodextrins (HP-a-CD,

D”L‘Jll_ﬁ’lﬁxperll%g%SHP- g-CD). Al experinments were conpl eted

The 0.47 M arginine and 0.47 M meglumine saturated HDACI solutions were diluted with
5% w/v glucose and 0.9% w/v saline to give a target infusion concentration of 3.5 mg/mL
of HDACI. These samples were successfully diluted and physically stable for more than
24 hours. The final pH of the diluted samples are summarised in the following table.

Table 9: pH of Diluted Salt Former/PXD-101 Systems
HDACI Conc. pH of Initial _ pH of F)iluted ?ample.
of Sat'd Saturated diluted with | diluted with
Solution Solution 5% w/v 0.9% w/v
(mg/mL) Glucose Saline
0.47 M Arginine 45.3 9.22 9.12 9.01
0.47 M Meglumine 57.3 9.40 9.20 9.17

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 buffer instantly
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cycl odextrin concentrations of 250 ng/nL, except for
a-CD, where the solubility of the cyclodextrin was not

wa@adobiizi466t to achi eve this concentrati on. ThePARGB2@6601737
summari sed in the follow ng table. HP-b-CD offers the
best solubility enhancenent for PXD-101 . Phase

Sol ubility Determination of58P-b-CD The phase
solubility diagramfor HP-b-CD was prepared for
resditedde hurbidtsobutions f Ditufioh Ot raingd Oudrh M @rgimioe sanpeeavith pH 7.4

phdgﬁﬁéffb bﬁﬁer@%’@ldﬂeﬂ)lmtlg W%Iéé@'s@luhﬁisﬂﬂlt saibcAlsttliisation was noted after

starécgréq ﬁ\'gltdllyﬁg cI:eesn‘%%F ar}uﬂ:g ﬁ%f\glehﬁmﬂggﬁwﬁn H‘lh%t éu%gests that the
diluted argiging| SSMPIRROHS SHpesalyaied And raighthsRopRideERcdp pe bhysically

unstabieapH edaatitennisits ¢f the bufte niilated Isandmpbesrshnwadl dﬁdHEh@H had shifted

tObt% pe mgtﬁlase %‘émﬁ [ té?&(?l Ig\ﬁta beméh §2i1t()r1|'ﬁ1—ls§b||§tslon .
thedepliad eRficeRiration 4 reatey %arbwa%@a@e 5?}511&1/?4% plot. The
pl ot shows a slight p03|t|ve deviation in the ratio of
SoltiMAEhanarsedeydiddeRtind &l sieBhRFofRergBY be due to
experinental error caused by the decision to use of
mass, instead of volune, to dispense the nore
Samples shighostaingrc2 e whkt HPrB- QBrﬁ@H@sﬂ &M or 8-31HdVl arginine or
meliufGRswee. prébdred naidi the bylubility of HDACS §PXD-a Ot )‘taéremhwasasﬂudied

Su@nglhglg ht%? %Sﬁl'gﬁn%'tn%‘ 6y9@gleﬁﬁn Lhd Ela?\{ foﬁngly@ﬁﬁ meglumine)
ProweA s OrsBly SRETSHES. # FOVPS ATPIANS NPPase EtPBCI solubilty.

produce isotonic solutions for injection fornul ati ons
Thé Qatd oy 6liRRaKEEd A tﬁé’fbﬂ@\%g MBIONTIRS pRRL JHllbky §Bgrédfs shown
W v s selected for further studies.pH Solubilrty
NYFi" e The pH solubility profile for 25% w v HP-b-CD
was prepared using a variety of buffer systens as
defijned 1n Bquers fq;gblghloas@mmyajaté on ControT . D.

Per ri
Sin

o Q0 Ll |

vro(La\‘f qu S 'Jaa%f Ar:gi Hé“ﬁmnsn

Tial vV
ex \Allbt1i§ '?'tche

A\
or K OO

huf foc:ur Lng

agen
i mpo

ﬁﬁﬁ'n@%@%ﬁﬁﬂt@@@n gag/eddi on of bA%r s

st en®t-8as

PX8R101 @mnamna(m@ﬁb)ao—i huf €39.2\8S S

el ecsed for

pH
6-8:;
rang

—phosphate—buffer

was—setgcted—for—t+
and glycine/NaOH huffer was sel ected

e pHTange
for the pH

Motar §onpentyation bMealunting M\ t t 8r88ns dan 0314

sel f

Nbgfdmme Cgnédiftration (n@lnLpCt

causﬂm SOnE
£

insgpbilit

i gHP R o SO BRI TRIIHLE 0 ot o Lo 3228,
achi eved by adj usting the pH of the system by t he
By adipiattiny the HDACNaGEEntration against the pH of the salt former/cyclodextrin
systems and of the buffered pH/cyclodextrin systems (described above), it is shown that
the solubility enhancement observed for salt 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

meglumine are acting as in situ salt formers.

DHK
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The data are summarised in the follow ng table. The pH

solubility profile is shown in Figure 2. *pH adjusted
WowRaok/11¢sNaOH t o gi ve actual pH A yel | ow col ouPEl/GBRo06/001737

was observed in all the sanples prepared above pH 6,

whi ch was stronger as the pH increased. Cbserving that

the concentration of the sasgpl es between pH 6 and 8

does not significantly change, it was concluded that

t he col our changemei&D@mo%@dbmwmt@H Th| 13
con C88¢e‘ﬁ‘t'rg¥‘8ﬁofk'r§ﬁr’de by—aedugiEpn i thesy
COol Al |

I nt € anpl es{during pH jadj UST nent

Sol LBHlolffsﬁtLEfﬁﬁﬁ@@ﬁi@m with in|sit8%®alts| For®82s
| ni t{PAD-tpesrocERtratiorinigmBci di ¢ andgasic| in 57.0u salt

f or mers—were based—upon—an—assynption—that—a
one-ito-0one_salt would he forned between the salt

f or rfePneandratio otidpgiming{Mhe basi s0-887 a pf ef &3
HDA(bH(oIPS@tulﬁéb! S@tmncﬁnt ration ¢f 5@.g80/ nL 9.09

( corlpRBERICE Tt Ratbr iy SO Ut gy of ~the-gakt

for ner_w ~0._1 M_welr e préepared.
Acidic in situ Salts Forners ACI dic in situ salt
By enaplopricstherio gitsadlfolmer/ayelotiexttin syestérn, higimsr@oheghtitatiens of HDACl

coul Q)le%hle'véé( \Aﬂgtr@%ﬁﬁ% of Ie}gggﬁiﬂ;rﬁe@; 8#&?25 28 u%‘ 4
prodgps § MG cOnGerata. i BAAWEr BFCRGH A S4s OmaT Soly Halt rer is

usesahe dalg avesumfragsed tBethe falowingriablat i on equi val ent to
0.16 M 2 "S/D" rml ar ratio is "salt forner-to-HDAC "

r atr-o—Bast 15} n
({1 ol BOR B SRR Cp B T ySiere |
enhancenent of the sol upi | iMglaiEoreptraiion efdasis $alt v .
The data are summari sed]1n th,eo150| [owm[ng Tablyg Salt
comcentrati on equi val en MH—was—npied-that
thé_majority ofqthe pre areoolgjgrl les were g Z?HM
yel|ArgiinedrBR-CDYpHEt hanpbl ani n878nd trils wer 8.8
excm%lumme/npiptmlgﬂm his was giggbably |[due togbpe Tact

h 4+, LIDAC al H
t t—tHhre—concenttration—of—HBAG—n—sotut+on—was

. relatively low The four basic salts that gave the
Dilutigngiaé dhe Eéﬁ@bw'vtt%éﬁ BiR @dpigat infusioa: copeenfrabine af afina@mL of
HDAG: glerersisestfulbwith oth ©. 9% diiLsdlivie ane 5T /vaidosal etimbf)AEases,
the IBREMbHT OPheiRifif syEiehBE td BREPHH iMthd dffifieh S31uBbn, UiisH k88 to

better)iglerance o% fche infusion by the subject. The data are summarised in the following
table.

Table 13: pH of Diluted Salt Former/Cyclodextrin/PXD-101 Systems
HDACI Conc.
' nc bH of Initial pl-.l of sam.ple pH of sam.ple
of Sat'd diluted with diluted with
. Saturated
Solution . 5% wlv 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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(wth 5% wv glucose and 0.9% w v saline solutions) to
determne if the sanples could be diluted to a desired

w0 ndogaz@se concentration of 3.5 ng/nL of HDAC . PANe8e006/001737
experinments suggested an inconpatibility between
et hyl enedi am ne and 5% w/ v gl ucose sol uti on. However
the other salts could be dirbéted w t hout evi dence of
preci pitation. Phase Solubility Diagrans for Arginine

Furthetpigiustent Phase sol ubility diagrans for both

argi ni ne and nmegl um ne were prepared using three

f A t t.f [, . :
Theh YIRS SFQBE SohB R SoBine TR TS Il Telgl O Powbven i
is ppysikle Higd thet RHST (e, RXP-1901 isichemigally enstahlp aba phitabsve 8.5.
Thefdfered attempts evese maleits iverr thet fHe of the lsatiratgd spdibes uding 2 N HC,
in aR ASR tPRIdHBYS tnbYenBintl &UBIGIPrRNMACE N Figure 3 . The

pl ot sho that there 1s a’linear relationship between

solubility of HDAG and salt forner concentration for
To ®a il aliogiohofitbe satdratedibampla avasiesided) 20 hiof RivBE&E. The resulting

sarﬂpfrPé fwb% Qmﬁﬁ“’ sjtébiﬂgﬁ;%véﬁﬁgﬁﬁ Eh@%ﬂe%eg\é mitcﬁhetdgafgpb@tﬁbrded.
suE P raf Al T8 HE el Bt chsi e e BBt Tl

pregjpitaiiog ag notask et P et eaeh asidition stepeing fegorgiedy Tha data are
suniragised $n thedollowdn fable. possi bl e target HDAG (PXD- 101)
concentrations are summarised the follow ng

. i t eLy 1.8
arts ofl 2Biegi4 PR Jiustmerat Solbrliyy é’i"&%@?@‘@tmﬁ}f&?ms of

HDAC ( PXD4{10 nd appr ox0.3a4 & Arginifie/pard.3149M Meglumine/
negl um ne i so'%%%ﬁfeg'b‘”ﬁ)? di sseduep_p-@ert | of JHAGP-g-cD

PxB-10L)—The pH-of the-saturated HDAC lsolutions

i nlﬂ't@gggs | i ght I%ZQM th i ncreas@og?concen rati on§89

salt fornen, wtM.the arginine a%gl es (pKa =9 %
(avong 1EouUP) softPibkmed at S| | ghtl%‘ wer pH than P8
megl um ne sanpl .eﬁe r%g a =9 Sjstaltle oymnightie | nbtable overnight)
concent ratilon. TH ffetence is expected based on
theoRkayof {the two salts. |The data are synmaris8d6in
the fol'lowing table. Dilution peri ment $ T(@s@iblﬂuﬂﬁid)

argrhnine—and—o047Mreghuhe—sat urated—HBAG 3
seleotuLaial Were di luted wi{h 5% @42 gl ucose and B @%
w v saline|to give a target infusion cong¢entr aftt®if) of
3.5 /L of HDACI . These|sanpl @aere sliccessfully
df BAtedi%nd physical Iy stable lel'}bi re than 24 hours.
' yH of the diluted Qnr‘pﬁ are _summarised in
the following table. Saturated sanples were al so
A regdiubtinreaf the sthorgHyefllo tiphafthé atraplbsi fvae npteauwithnihe ladtieses of the HCI.

Thi$ Y5<ePrition 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 precipitation/turbidity 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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Diluting 0.47 Mand 0.314 M neglum ne sanples wth pH
7.4 phosphate buffer instantlyresulted in turbid
waodoatizans. Diluting 0.47 Mand 0.314 M ar gi ni PET/GB2006/001737
sanples with pH 7.4 phosphate buffer produced
initially clear solutions but sone crystallisation was
noted after standing the dilggt.ed sanpl es overni ght at
anbi ent tenperature. This suggests that the dil uted
argi ni ne sanpl es are super-saturated and m ght be
consi dered to be physically bl e. pH nmeasurenents
of the buffer diluted sa wed that the pH had
shifted to between pH 8.5 and 8.7, which was too | ow a

Th@tdIlbRingRiré badriplEXBrelfidvitied sabIytd Mistrite tHéGprégé‘it ir;wérrrition and are
£ ny :
ol BRFER e Lol SR, & petBeahlehl, 1T o
Formers Sanpl es which contai ned 25% w v HP-b-CD and
0.157 Mor 0.314 M ar gi ni Bbenwle fregl um ne wer e
prepared, andeiehSraBigh YPPkHi101 HolddLRG L (ARatRiné01)
therein was studred. surprisingly, e conbi nati on of
cyclodextrin and salt former (arginine or meglum ne)
A Broovusitityof hearginimetwae addedte b yesse! cemtainipgapptedmately 70 mL of
WaltéH R fettivhk B eTHe XN was elinddd With % mabinetiélsirfer a8 the arginine
had YETRA ¢4 5'ol ey (o XV iwd Aty JNPYRMASEe stied at 25°C
solfupi Tty diagram 1 s shown in Fiqure 4.7 By al SO
unth thet X Ol hied (disaeived o b Aelkian was dladhior fnmk velrmerof d faml
usis@atérafarenjectionk @ik XThid resalfisy soiBtionrtthdaf pit loe9/2:9.4 enddn
3 T cri bed above), it .is shown
Osﬁﬁéﬁyﬁﬁggfg%ﬁgﬁhﬂ{? @%anﬁ@gérbnt observed for salt
formers is nore than that which would be provided by
Stesitisation apd [Mingf f ect . The data are sunmmarised in the
followng table. The pH profile is shown in Figure 5.

Thi,s,: ' V] f I, ey
T SRS NER PO IR el IR REB, £UBE) pembrane.
The fifared §c_>lggyorbw§§ @§p%lntvmis prampquless which were sealed by heat, or with
a shitabheestbpyarlandespr i n system hi gher concentrati ons of

HDACI coul d be achieved with the addition of |ess salt
Stfor r nsequently, this system produces a HDAC
—é%qé‘géqhgﬁé—o Swith a lower pH than a system where only

salt forner is use. The data are sumarised in the
Thé Sdlliomsveere k& atlArhbiehtadspahidrdler HRAE prelaby, @Rgert O

rerslEioR L B BLERAP R R0 & AT S 5o

w v glucose. In many cases, the | ower pH of the
initial systemled to | ovexampfe 2n the dil uted

sol ution, which |q dnBudBblifl of Bk BI1ance of the
i nfusi on by the su‘g]e%%r*‘#ﬁ'e*‘gé\m ummari sed in

the follow ng table. Further pH Adj ust nent
Background

PXD101 is a low molecular weight histone deacetylase (HDAC) inhibitor with a
sulfonamide-hydroxamide structure. HDAC inhibitors 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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The pH of the systens containing arginine or neglum ne

is approximately 9. However, it is possible that the
wOIDAGI12(486 g., PXD-101) is chemically unstabl e BET/&Bpid6/001737

above 8.5. Therefore, attenpts were nade to | ower the

pH of the saturated systens using 2 N HCl, in an

effort to inprove the chem-6al stability of the HDAG .

To a 1 nL aliquot of the saturated sanple was added 20
Obijsattivedf 2 N HCl. The resulting sanple was allowed to

stabilise overnight and the new pH of the system

To Geigeing tissrbeh s Geene i BreD G Ahg et Pleied fase D)
of RX@ ¢e (in helufidh with bacdiniag)didninintessdeqs &8Dmgn i.&/c nfuhéan on days 1
to STQFeDd@W%eﬁé &n §&B]§@§ Wﬁﬁ@dvéhcbﬁ‘svalfdl@r |t8\éref&m¥n@q:i|§smd\
ehaaEa iR P it P8 7 R By E ARGk Ree
levels; angrtsiinvestigateherpharmacodynanaie effeets (0f BXBn! 41Hablaodnononuclear

cell§ dlBwWirRt li\omdafinihdloh @l vargingdoge pealdent and is not a
direct indication of deconposition. The results

indicate that the basic salt former/cycl odextrin
Subleatt em i s nore stable than the system containing only
the basic salt fornmer. The observations fromthe 0.47

Sut%y&'f? QitH %V&c%@'&h@er%’%{/ elsthAddrd ttﬁl#aﬁ%ﬂ f8r ®AGM no standard
th t 21 aLer ei]‘lt e 'e ht c‘ﬁaﬁ cger g{: u@?the
CEPY i8S Saﬁae he Y3t Fi S‘Fﬁiﬁi\é SOUPIYR HoSE0rs

subjgnts i thiststutlysse Ismarr@pmﬂ isHiafotievinadphi® furt her
precipitation/turbidity occurred. Mre successful pH
adj ust
dilutg acid. The results afaso suggest that the
ar gi ni|ne/ cycl odext rlqli‘a%r@ﬂ‘?ﬁ%‘%gle@tsphym cally stgble

t han tha.m@gldﬂmuapbt@,ycl odextrin systen]2&owever, it
shoul G’é_hdéw ed—that—the IINA al—cornce /E)Ad[l o of —tlhe

megl unu_ne_s;LsLem_Ls_S_nguri i gher . EXAMPLES The
fol | oWi ng are exanpl es ar ¢ "BF@A ded so| &ty to

illust rAegee the present inyefedieon and af 89 pedrsi nt ended

to |inrt—the—scope of —theri OTT, ed
her ei Exanple 1 Prepar ati ré)r:@:nf PXD- 1 ﬂ%gz-\l u éé@rml n

L- Ar gi|lR3re A 10 g guant i ty e - ar gi ni h&8was added |t 0
a vesgel containing appr o |Nthh!ye 70 mLoof
Wat er - REEgEpECtT oS BRI ig Joxture sstiTred wWith

etic stirrer until -t i
g gag antity of PXD 101 vvai§°8@dgd ?ﬁe m xture | A
stirrgd at 25C Score 2
Cancer Diagnosis Colorectal
Melanoma
Oesophageal
Ovarian
Renal
Prostate
Breast
Cervical
Other

O = = N = =] N]| O] ©f =
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until the PXD- 101 had di ssol ved. The sol ution was
diluted to a final volune of 100 nL using
wOAi06n2H66 - | nj ecti ons BP. The resulting sol utipor/Bacdoos001737
pH of 9.2-9.4 and an osnolality of approximtely 430
nOSnol / kg. Sterilisation and Filling The solution was
filtered through a suitablesD-2 mmsterilising (e.g.
PVDF) nenbrane. The filtered solution was placed in
DoslgBdhellleanpoul es, which were seal ed by heat, or with

a sw tabl e stopper and cap. Storage of Solutions The

lutions were stored at anpient tenmerature, {
PXTHT01 WPa BRI HIarse o L T BHETOLS gsian Sesiays i Sgtery

3 wéakste duliects adthraaidandedrcantert [SeqHDRi@l dosexcninorte 0P3-6 subjects were
exa:l'nmeegoﬁtg %D, 655 1908 éﬂd @@M&W @&16%9 B &xEAbEdN barh

oSG o el L B PR B v v

are BDA@arinéd Ivi the Fallowingubkiee transcriptional activity of
genes |n'portant for turmr grovvth and survival. PXD101
has—petent—anti+prot+f " acttvityaganst——cel |

lines fromnultiple cancer es in vitro, and

denonstr at es anTrﬁﬁ@Y@ﬂjﬁQQWSca%E@Y‘iﬁ%y in aninal |tunor

nmodel spodXD1 )l\ldnelﬁh#@ej Totallumbet UnRande biCsoies

Xeno g n i on, as rphsti ¢ and
addi fg{n@;nn). Saggktrial ot \/f@@:’% -t ?ﬁw_\gkvo, in
cortbi ndfPon Wi t h 4rany |est ald i shed anti dahcer

t her apegoi cs.|Qoj ectives To gleterrine tHedsafety,
doge=tigght Ty tod ity (Dt ang X totenated
doge (MID) nf PXD-1011{in i‘gl utian W frl:\m‘l@’]__argn ni ne)
adfi ni $08red |as @30-fin .M. influsi on 6% days|1 to 5
every 3zcmeek<, I 6 subJ ects1@ th gdvancdd9cancer; to
detrerm piasTa @itar mecokiyget T c jpar amgLgrs 1 PXD
10 fn:lq’)bb | \V—admni-st PAHU. at gglrgi rg—-dose

| evel s; and to i nvestigate the pharnmacodynam c effects
Resndts PXD 101 i n bl ood nononucl ear cells followng |.V.

adm ni stration at varying dose |evels. Subjects

PlaTiR Ay RS e RO S aaape ol Bose brbubS ot WK RGRa 5 o
cycle 1 following 30 minutes of I.V. infusion. The PK analysis is summarized in the
following table.

Table 17
Summary of PK Analysis
AUCq+/ | AUCqyqys/
Dose Cmax ti2 Vg4 CLs AUCq
2 . 2: 2 AUCQ-OO AUCday1
(mg/m*) | (ng/mL) (min) (L/m%) | (L/hr/m%) | (ngxhr/mL)
(%) (%)
150 6565 46.6 115.1 122.6 1269 99.0 115
+ 2158 +8.7 +43.5 + 30.6 + 272 +0.7 +22
300 15505 446 88.8 94.6 3497 99.7 112
1 6245 + 8.0 +31.8 +34.9 + 1097 +0.1 + 21
600 31177 43.4 57.6 59.6 10707 99.9 97
+ 8968 +6.7 +13.9 +16.0 + 3008 +0.0
900 53779 54.2 48.8 63.5 14746 99.8 NA
+ 6381 + 8.7 +9.8 t 16.4 + 3407 +0.1
1200 52362 85.5 90.2 66.6 22012 99.8 NA
12724 | £196 | +87.3 +33.5 + 10979 +0.1
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therapy exists, age > 18 years, ECOG score < 2. The
rel evant characteristics for the subjects in this
waetwdy2@se summarized in the foll ow ng tabl e. DBGT/G$2006/001737
Schedul e PXD- 101 was administered as a 30-m nute
i ntravenous infusion on days 1 to 5 every 3 weeks to
- subjects with advanced canc&- Sequenti al dose cohorts
of 3-6 subjects were exam ned (150, 300, 600, 900, and
Phatre@kimgficranalysi$ ehdvesndaselpyopxitoniahplasroa levelscandeX\p@ witdan
elimfRA&H halffife HPA9- Bﬁ%lﬂgteg OﬁSeé Furéd Figirdl7, F?%I d 9}3 -ThEREwas no

eat ment doses es are sunmnari ze n the
HD/%%@FBWH@“?%%’I‘ %epa%éisﬁé{ng Pl asma PK anal ysi s was
performed for subjects of all dose groups on days 1
PXDaMEH ﬁa@betﬁéféllﬁméﬂ-fo(drét@&aﬂ@os%@ upite 1068 mafm?. . The main

f

HD/%Cﬂ r{é@{e%nadvyl% v %’%g@r% ié(’g Sr}aﬁc dngbﬁﬁ?’ (lnﬂhsﬁ&\ere OIatedg and
|§p5{ay§%grp Yﬂl’g@ﬂ% rgmﬂg regqge%@ﬁl emiefnpl py. Other adverse

evemb indudatiiheadécklef diarrheea codsiip8fionand tgspnogSe dlofpgaifie 6,

abnbi &S \tZereFd&éHt@d ﬁ)laboTQt%Bﬁems Id”;?ar{'pﬁ%t] nEREMBWIRidaPPxicity
was RS SFleed e dubeteveientsd cUGHS hiribe o a0 gy Avial

fibrillatipuci whieh wee gpeiargosislysovensisleveacurredat §209 maimfs €3rade 3
diarkh@8h bhd Gtiiargy Proventetl ebpREdn oPd 6y drhhiefioni rig/mRlausea and
vomting frequently required anti-enetic t%erapy
O her adverse events included headache, diarrhoea,
Phagpacodypamicdinalvgled dyspnoea. No specific abnormalities
were detected in |aboratory tests. In particular, no

Penbﬁé@ilﬂb&gh%ﬁbnl}c@&r %éﬁé/w %ofléé?é'& érfe'etﬁgrtap orahﬁe@l el{’ B6st-

t
infusipy 250 tER 42 ROfFe AT BHoVEACLS AR A AR P PXB-T01 to assess
the effapt pEPXDd01 Godbe pentof hisko® aeglyietion (i atherrdaldioat eeliotistones

weré&Rglatert Ay GBb&d QKIS BhRdcapatel elsteie @f4 aﬂudwqil:ﬁ atibdeFlowed

by Hfgf Qgc EQQ%B{B’W 'ﬁ@]rn‘él ’é\ﬁfﬂa}r%?ts OcF %dn@?ﬁtreg ant?nfg'ggse in the

onuc
acoyulglANLe! @cetylatad histones @rpenamrabmmlezr oallsithetcoulsihen:
detactedinavte iU ustlaftaniirgtavahosradafinigidioh®t PXD- 865 eSee Figare 9 and

FlgLﬁ"é f1§ Cho&f pl%@ﬁl%gél Af]?éé?)ﬁl RN oRbr/aSH AN n?c‘gsts}ﬁ%@ﬁ’nba Bffect

thi F norma i stones were |sola
at NGPYFEFWi t h antl - acetyl ated histone (H4 and/or H3)
anti body foll owed by HRP-secondary anti body.

The RxglebsTbN af Yrofdid M%lfeophﬁ rase:g é;thdl@ére@ht ARd iaP6HIB&iS e.gn Ipﬁ GeePt,
EHORAH Q | n i, N, per
p21 monorit cq%‘f élt ra'ﬁgg{qcﬁﬁrﬁrgﬁrgknea%reé é’% d%?s 1,2 BRG's o? eaa"n cycle.
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
Oral 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.

* ok k



detected up to 24 hours after intravenous
adm nistration of PXD-101 . See Figure 9 and Figure

wda GoeDemes proporti onal H4 acetyl ati on was obseP@BdB2006/001737
with a nore sustained effect at higher doses. The
expression of proteins involved in cell cycle arrest
and apoptosis (e.g., pl9SKRkg. p21 CI PIWAF1 , Apaf-1
and vinculin) were neasured on days 1, 2 and 8 of each

Th%?b?étgﬁoingﬁinﬁ%e%cﬂﬂed tﬁe%rm\é?ntes,rme@hea efhRUINhtE 4RH AfRies bf

. e protei.ns take rom mphogcyt es epared f.r
opeZatigRt 40 PGP TG SoURT. o Bowe it ¥ TRERf il R B as
limitad todite payticar ebedinents digcassedd nsiead, the alkpvediespisd101
emBedifeAls shobidaRirsgs@es ia¥ AllisirXVe kather thaffegifidtive, and it should be

apraB GBI R ord ey Bkl r ol ARL ARSI sked inthe

art WEheHtAPRItNgG fTom (58 SEPRE e PIPSPElInYaREoR AR RSTAARATSIR: on
was approximately 33% Figure 12 is a graph conparing
pl asma | evels follow ng oral and intravenous
adm nistration of PXD-101 . The plasma | evels remain
hi gher when dosed orally. * * *The foregoi ng has
descri bed the principles, preferred enbodi nents, and
nodes of operation of the present invention. However,
the invention should not be construed as |limted to
the particul ar enbodi nents di scussed. Instead, the
above-descri bed enbodi nents shoul d be regarded as
illustrative rather than restrictive, and it should be
appreci ated that variations nay be nmade in those
enbodi ments by workers skilled in the art w thout
departing fromthe scope of the present invention as
defined herein. CLAIMS A pharmaceutical conposition
conprising: (a) a HDAC inhibitor; and, (b) one or nore
i ngredi ents selected from cyclodextrin, arginine, and
megl um ne; wherein said HDAC inhibitor is selected
from conpounds of the follow ng fornula and
phar maceutically acceptable salts, solvates, am des,
esters, ethers, chemcally protected forns, and
prodrugs thereof: wherein:
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A is a substituted or unsubstituted: C6-2ocarboaryl,
or C5.20heteroaryl; QL is: a covalent bond, or a

W@ wsti2d4sé ed or unsubstituted Cl-7al kyl ene, PCT/GB2006/001737

C2-7al kenylene; J is: -NRNS(=0 2- , or -S(=0 2-NR

N ; RNis: -H or a substituted or unsubstituted

Cl- 7al kyl, C3-2oheterocyclyg- C6- 20car boaryl ,

C5- 2o0het eroaryl, C6-2ocarboaryl-C 1-7al kyl, or

C5- 20het eroaryl -C 1-7al kydAlfld8 i s a substituted or

unsubstituted: C6-2ocarboarylene, C5.2o0heteroarylene,

C6- 20car boaryl ene- C 1- 7al kyl ene, C5-2ohet eroaryl ene-C

1- Pephaymasruticabsompesifion eeryprising: C 2- 7al kenyl ene

C5. 2ohet@raodDpCanteibiter2andal kenyl ene,

G . T- al Iy & GRore frir &ty b&B&ed from: cyclodextrin, arginine, and
meglumine;

wherein said HDAC inhibitor is selected from compounds of the following

formula and pharmaceutically acceptable salts, solvates, amides, esters, ethers,
chemically protected forms, and prodrugs thereof:

0O
A Q J Q C—H-—OH

wherein:

A is a substituted or unsubstituted:
Ce.2ocarboaryl, or
Cs.oheteroaryl;

Q'is:

a covalent bond, or

a substituted or unsubstituted
Ciralkylene,

Co7alkenylene;

Jis:
-NR"-S(=0),-, or
-S(=0)-NR';

RN is:
-H, or
a substituted or unsubstituted
Cyralkyl,
Cs.oheterocyclyl,
Cs.20carboaryl,
Cs.xoheteroaryl,
Ce.20carboaryl-C.7alkyl, or
Cs.xoheteroaryl-Cy.salkyl;

Q? is a substituted or unsubstituted:
Cs.20Carboarylene,
Cs.ooheteroarylene,
Ce.ocarboarylene-C.zalkylene,
Cs.2oheteroarylene-Cq.7alkylene,
Ce.20carboarylene-C,_zalkenylene,
Cs.xoheteroarylene-C,.7alkenylene
Ciralkylene-Cg.yocarboarylene,
Ci.zalkylene-Cs.yoheteroarylene,
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Cl- 7al kyl ene- C 5- 20het er oaryl ene, C2- 7al kenyl ene-C
6. . 20car boaryl ene, C2-7al kenyl ene-C 5 2ohet eroaryl ene,

w@2@bkyi46me- C ~ocar boar yl ene- G "al kyl ene, PCT/GB2006/001737

Cwal kyl ene- Cs™ohet er oar yl ene- Cral kyl ene,

Cral kenyl ene- Ce- ~car boar yl ene- C*al kyl ene,

Cral kenyl ene- Cs™ohet er oar y{ &he- Ctal kyl ene,

Cl- 7al kyl ene- C 6. 2ocar boar yl ene- C2- 7al kenyl ene,
Cl- 7al ki, ealker@leheXUyetaebassylgheene- C2- 7al kenyl ene,

C2- 7al keny é@é}@s @Sozgﬁgtggg,ry)engne C2- 7al kenyl ene, or
Cral ken%t qg}d 8he epoar Q? aqkﬁ\é#%nyl ene, and is
unsubst iR QEEST “enbdPPEY G 12 armaceuti cal
conposi tGmﬁiik)d@EQaﬁdmhgtetQ@nd@w n @lky!;amer ein the HDAC

i nhi bi t @, AlkerifirRotegcdrbsurylbhe Ch adikydsrieng conmpounds and
Caters, GrHEAMhCE SR BRLRIE G 7a'k§@“%?tn§‘°' and
pr odr ugSoakyle-C A205W5’Pﬁ%{ééﬁtqzé%ﬁe%y Fosi ti on

accor di 1gy.salkylehaCayoheterdegylenarChfadkedate.i nhi bitor is
ohar oGl R @40&%@6@%@%%%@ %5, ani des
gst ers, ecgﬂﬂlg 'é/rl?né‘"?ﬁ" &P W?”&t%@?é%%‘%’?érrs and ,
pr odr ug@ndh%H@@betltAtqdl’F&ﬁ @ﬂ?d cal conposition
accordl ng to claiml1, wherein the HDAC inhibitor is:

Qﬁﬁ'ﬁ’ﬁ d\ivﬁ‘&ehochéilbﬁ@ﬁhlbltor is

o)
AncelasiecdyR iedeleing C@“POWC’ﬁPg‘F’ ey @ﬁﬁ%ig?‘?'? galts:
ac eoivdtesgatniieaystenspetbérscthamisally pratedted éarmst asd prpdrygs)
saiifeHHAC | nh| bitor; and (b) arginine. 7. A

ceut L el Df‘\nﬁr‘\CJ o | OR—AaEEcoF dina
phar | po

CoOT Oy LG ally OIIC Ul
claimg 1 to #, conprising: ( i d HDAC i nhi bitorj
and (k) negl uni ne. QA o~ N

. N/S\\ ﬁ OH
H O o]
[ | 0
H
2 3 /©\/\ ~
,,S\” pZ ﬁ/ OH
o)

N i
0
0 H
5 @\/\ 5 A0 oH
N7\ 1]
H 0
O
H
6 @\/\S// /©\/\ N
/ N <IN
O/ N (I',]‘ OH
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8. A pharmaceutical conposition according to any one
of clains 1 to 4, conprising: (a) said HDAC inhibitor;

war@e(ibuseycl odextrin and arginine. 9. A phar maP€LGBe@i6/001737

conposition according to any one of clains 1 to 4,
conprising: (a) said HDAC inhibitor; and (D)

cycl odextrin and neglum ne.gd0. A pharnmaceuti cal
conposi tion according to any one of claims 1 to 4,
conpri[Sing: [ a) sal d HDAC 1 nhi b and (b) arginine

and mggl um ne. pharma eu COﬁ'p0$|I tion
according 70 any of cI al\ oh*pbi_'si ng:| (a)
sai d HDAC i nhi bi t and cI odext rifin, argini ne,

and mdgl umine. 12. A phar eut| cal comdbsition
according to| any of clainms 1 to 11, wherein sa(ld

cycl odextrin, if @ se ed from
a-cycllodexgrjn; b- §1n; ycl ode*} rin;
L CNT4ar Ky - b{”x:’yc\beldext rin;

)

(Cral KyO a-fcycl odextri n;

(C1- 4dl kyl ) -g-cycl odextri M-
(hydr axy-Cl-4al kyl)-a-cycl odextrin;

(hydr oxy Cl- 4al kyI ) b- cycl odextrin;

: ( hyad pisarynaCautital &grhposiiion\actardimgtto chajm 1, wherein the HDAC inhibitor is

‘a af%lgfg&g ﬁ%%}ﬁgev)n? oo &mﬂdrﬁyﬂérméééﬁ@émk‘c@eptable salts,
I AfdeS, € eréhgtb?fae&&nws%@ rapegieg Juibudad progruos

sadb&vgof:de ethers of b- cycl odextri n; saccharl de ethers
of g-cycl odextrin; and sul tyl ethers of

a-cycl odextrin, b cI gde or gicyclodextrin. 13.
A phar naceuti cal post.ti di M. ok any one of
clains 1 to 12, wheteiNT sai d cycloextrln if present,
I's: hydroxypr opyl b-cytl odextrin. 4. A pharmaceuti cal
conposition according to any one of clains 1 to 13,

. meﬁﬁh%n‘%@bﬁ’tl(ﬂ%nﬂ* ron'dccc&laglgqakfal g: wpér%% tﬂé%ﬁﬂ@ﬁhlbltorls

or a pharnaceutically acceptable salt’ of arginine.
A pharmaceuti cal ceppositi ccordlqp to any one of
claims 1 to 13, eiﬁ{\ _ N

S c” TOH

N7\ I

H O o}

A pharmaceutical composition according to any one of claims 1 to 4, comprising:
(a) said HDAC inhibitor; and
(b) cyclodextrin.

A pharmaceutical composition according to any one of claims 1 to 4, comprising:
(a) said HDAC inhibitor; and
(b) arginine.

A pharmaceutical composition according to any one of claims 1 to 4, comprising:
(a) said HDAC inhibitor; and
(b) meglumine.

A pharmaceutical composition according to any one of claims 1 to 4, comprising:
(a) said HDAC inhibitor; and
(b) cyclodextrin and arginine.
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said arginine, if present, is: free L-arginine or a
phar maceutically acceptable salt of L-arginine. 16. A

w@b@sireiaewut i cal conposition according to any OPET/GB2006/001737

10.

11

claims 1 to 15, wherein said nmeglumne, if present,
is: free neglum ne or a pharmaceutically acceptable
salt of nmeglum ne.17. A phapggaceutical conposition

according to any one of clainms 1 to 16, wherein, if

CYCA Bﬁé‘rﬁ{arcbﬂtldaﬁc&ﬁﬁésﬁﬂﬂn ackOY@ingRb ahy baé bPclsifns 1 to 4, comprising:
cyc Odeﬁi{ﬁﬁ;b ﬁ HDAC i nhibitor is at |east O.5.
t& {b 8al gorrposml on according to any one
of (®) qlmieztm@nﬁ(meg{mm@l n, if cyclodextrin is
present, the nolar ratio of cycl odextrin to said HDAC

| nhy gh&@{acbﬁtléaﬁ 85%?03':& Jnoacéordpn% to%n?gﬁ% BRASHI ‘P%l 4 comprlsmg:

ne o alms 1t

V\hg@éFﬁd HqA%F’@j'ibf'FPh@%F's present, the nolar ratl 0 of
ar gibhamnineasdimeghdbid.i nhibitor is at least 0.5. 20. A
phar maceut i cal conpositi on according to any one of

ol h PRl spaprre csouiodoAsREnt R PRRRET tr 4 Parsine

© 0. 5(a) s2ig HOAQ inhibitgfiandmceut i cal conposi tion accor di ng

12.

13.

14.

15.

16.

t o @neydsdexein, algming, ahdinteghfningherein, if meglunmine is
present, the molar ratio of ar gl ni ne to sai d HDAC
inhibitor is at |east 0.5 phar ma?eutl C

conpEBRIMAnFUica GP@Pﬂﬂt'%ad&HV’ e DY 6P 21 A 1l ¥ Wwherein
whesad nyclodextring If preseet, issgieobsbingm: t he nol ar rati o of

ar 96'3 %lgdé(l‘t)rgg@l-&cﬂ@éﬁrdtwl éﬁbtgg%tnhs 0.5 to 5 23. A

P e b o PE T e Sl ot AR et

add(deowﬁbylhﬁﬂzde@@m Vhyseaestadike)-Briyeledexdiit:s .
RRMOTBSIRY]-{-efdlodaxtrpesi tion according to any one

pyr gc|al350% C}g&leA)zg ’cg%&l%u ?ca?l?cﬁ%odﬁgaﬂ?? F, ({Xglgdé){trm

maceu accor di ng
to (5@?’%@16‘!‘"‘@ \mcy@OQex;rg\ 24, which is a liquid.

saccharide ethers of a-cyclodextrin; sacchande ethers of B-cyclodextrin;
saccharide ethers of y-cyclodextrin; and
sulfobuty! ethers of a-cyclodextrin, B-cyclodextrin, or y-cyclodextrin.

A pharmaceutical composition according to any one of claims 1 to 12, wherein
said cyclodextrin, if present, is: hydroxypropyl-B-cyclodextrin.

A pharmaceutical composition according to any one of claims 1 to 13, wherein
said arginine, if present, is: free arginine or a pharmaceutically acceptable salt of
arginine.

A pharmaceutical composition according to any one of claims 1 to 13, wherein
said arginine, if present, is: free L-arginine or a pharmaceutically acceptable salt
of L-arginine.

A pharmaceutical composition according to any one of claims 1 to 15, wherein
said meglumine, if present, is: free meglumine or a pharmaceutically acceptable
salt of meglumine.
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26. A pharmaceutical conposition according to any one
of clains 1 to 24, which is an aqueous liquid. 27. A
w@b@eiremewut i cal conposition according to any OPET/GB2006/001737
clainms 1 to 26, further conprising:
wat er-for-injection, aqueous saline solution, aqueous
gl ucose sol ution, saline for6dinjection/infusion,
gl ucose for injection/infusion, Ringer's solution, or
17] achgthaemataugjesl conpabitibn accong b ariyaomeedt eldims dlto 16, wherein,
Co”'ﬁ“?: éle@@nr@ﬁ?‘?éé@np Ghd f?io%PYatIGQﬁ c?élocféx?rirf% shid @D)&é’mhlbltor is
urtg r_conpri aqueous sal ine solution or aqueous
gl ué @@ﬁ§b ‘ution. 29. A pharnaceutical conposition
according to any one of clainms 25 to 28, which

18 co ”'Nm%ﬂﬁa&ﬁlaalﬂaﬁ@oblﬂbh Bédofdingifo @hyCoHRCsTiRIdiras QB 18fwherein,

acﬁg %ﬁd%r{%#rgseﬁ%ﬁaé) Hfa ag?éi%%% g‘ft{%de%gr os'a&dnﬁBAC inhibitor is

t%ﬁl d HDAC i nhi bitor at a concentration of
100- 1000 ng/nm.. 3 1. A pharnmaceutical conposition

19accﬁp3|c“§1@gaésé§1tlg£‘ly %@%suﬂé g&&'rd]ﬁgdﬁﬁ%r{ygoorﬁgog rﬂéﬂ"ggh to 18, wherein,
0. 3V SEHONAHR prggentﬂhﬁm%e%? igginineda581diRPAn '“h'b'tor Is at

accteadi®g. t o any one of clains 25 to 28, which
conpri ses said HDAC i nhi bitor at a concentration of

2030 AAPN L SRR Brc i BrarfSPBE gy to 18, wherei
confiierginige inprasemaite imargaticef asginnede seid DA inkibitef is from
0. 00:5%G%.ng/ nL 34. A pharnaceuti cal conposition
according to any one of clainms 25 to 28, which
conpri ses said HDAC i nhibitor at a concentration_of

219 of Wﬁgeutlggl comp,gwﬁpr,x,aggﬁmg:g] a'ﬁ’d?ﬁ?d§|cﬁ”'8ﬁ1 to 20 wherein,
acc §mukghgnine isprgsemtethemadraativsof2bginime28 saithRAC inhibitor is at
CONMpase@s. sai d HDAC i nhibitor at a concentration of
0.01-100 mM 36. A pharmaceutical conposition
according to any one of clains 25 to 28, which

22 c orrprihaEgacsittigaliqomeosiion Beaostingito anycuece staims il da 26 fwherein,
0. lifnegiimidé is PrepOdt] the eedliriraed ofCRGRPSith said DA irthibiQr is
to gmy,qne of claims 1 1o 36, wherein said conposition
Is sultable for parenteral adm nistration to a
patient. 38. A pharnmaceutical conposition according to

23any Amharobceltiealrentpositior3 6cconding i anysaiechf claimeditd 2 fuitiser
Sui taRbAsihglondUTnitirs bEdtior2NphdtnfacB@idafNhcddbtdoil RGidRAts.
39. A pharmaceutical conposition according to any one
of clainms 1 to 36, wherein

24. A pharmaceutical composition according to any one of claims 1 to 23, which is

sterile and free of pyrogens.

25. A pharmaceutical composition according to any one of claims 1 to 24, which is a
liquid.

26. A pharmaceutical composition according to any one of claims 1 to 24, which is an
aqueous liquid.

27. A pharmaceutical composition according to any one of claims 1 to 26, further
comprising: water-for-injection, agqueous saline solution, aqueous glucose
solution, saline for injection/infusion, glucose for injection/infusion, Ringer's
solution, or lactated Ringer's solution.
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wa@eweongi4ng to any one of clainms 1 to 24, whi chP€EGRB2006/001737

28.

29.

30. i

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

said conmposition is suitable for admnistration to a
patient by infusion. 40. A pharmaceutical conposition

solid. 4 1. A pharmaceutical conposition according to
any one of clainms 1 to 24, which is in the formof a
powder, granules, tablets,-65-a

| yophi |l ate/l yophilisate.42. An intravenous (1V)

i nfAishaymabagticabedrapdsitiog agcqrtiiay iaempone 6 claimispiodi6] further

aC CRhfERg! 5’%\@'&%3 Qaﬁecg?lﬁlbﬁb@q&%u%glﬁgse dolutidp, Vi al or

anmpoul e contal ning a pharnaceutical “conposi tion
according to any one of claims 1 to 4 1. 44. AKkit
corfpphaymageutica) campisitionsmeeerting 46 avpoposi dlaios 2do @Bdwhigh

1 0 RAprieeLsAl HDAT Mhibkor & adbncdtitRftish aPb Y- 1WoRhglRfL i n a
sw tabl e container and/or wth suitable packaging; and

i nstructions for use, for exanple, witten
i ns“t PharMasRLticahcaranpsition Agaerding te Any pre elwpimsi 25 te 28, wiich
A ldompeisapsais HIAC ihajbitar gthedomaertttition af 10®NPOS mg/nain
according to any one of claims 1 to 4 1, preferably
provi ded in FUI t abl. e contaj ner and/ or WI th suitable
pa&%‘?rﬁﬁce‘é\tﬁ& eHYPISHON AGERHALC fBY onR &f Claigls Z5¢ath) ‘@h'Ch
wr icotrgnisesisaid HDAGmbibior dt@veonoemqdratipaoé0.8-3000tralldl e
phar maceutical fornulation fromthe conposition, and

w to subsequently . adni ni st
AS e RS AET S G B bEing 25 to 28 whion
ac@@ﬁtﬂ’i”ﬁ@s 83yd ARAGinaibder aflagargentration o7 1001600 de in a
met hod of treatnent of the human or ani mal body by

o o?gutlcgﬁfonggos t@?‘n r?@@orhmé W‘br@é épélalﬁ'{édZS(tB)ZBO\WI%ch
def‘i°H‘l=P&'S?§1s%{ e nbioter deronesntipton of e ma/mL

manuf acture of a nedi canent for the treatnent of a

ICCn)r)!d ﬁér%c%%ﬁé&%d&)ﬁoh‘?ﬁ%)rd@ﬁ (jc)o H%eor‘ig o MimdNsHPAE which
o GoRIFYSEs SHRAG RRHE = Berriatt Bn 4R el o

clains 1 to 24, in the rmnufacture of a nedi canent for
t he\ phiaalapeuticabontpdaitiohiatedraing Y@ anposk bf Mims4S. to B8ewith

(Q)eompritbAGaik MHARY iRbisg awc@lﬂreatl% ofB808-100'mm.

cyclo extrln ar gi ni ne,

A pharmaceutical composition according to any one of claims 25 to 28, which
comprises said HDAC inhibitor at a concentration of 0.1-5 mM.

A pharmaceutical composition according to any one of claims 1 {0 38, wherein
said composition is suitable for parenteral administration to a patient.

A pharmaceutical composition according to any one of claims 1 to 36, wherein
said composition is suitable for administration to a patient by injection.

A pharmaceutical composition according to any one of claims 1 to 36, wherein
said composition is suitable for administration to a patient by infusion.

A pharmaceutical composition according to any one of claims 1 to 24, which is a
solid.

A pharmaceutical composition according to any one of claims 1 to 24, which is in
the form of a powder, granules, tablets, or a lyophilate/lyophilisate.
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megl um ne, as defined in any one of clainms 1 to 24, in
the manufacture of a nedi canent for the treatnent of
wa@206a8204560. Use of a conpositon accordi ng to BOH/GBR@®6/001737
of clainms 1 to 4 1, in the nmanufacture of a medi canent
for the treatnent of a condition nediated by HDAC. 5
1. Use of a conpositon accor@®ng to any one of clains
1to4 1, in the manufacture of a nedi canent for the
treatnment of a proliferative condition.52. Use of a

420(r3]nWﬁhtr@fénaQ§ qunhEidrﬂoa@rbbnwﬁ?n%’E pﬁ%ﬁhést&uﬂca? Qoﬁ‘l{)é%itfidrﬂ
t he JABSHY edi or e treatnmen
canc?er. E@%%ﬁgﬁéggc%ﬁﬁg(@gﬁggul ating (e.qg.,

inhibiting) cell proliferation; (b) inhibiting cell :
43cy cllevigirar grmessilecsuntaiting ppbamhacegticgd opipssitian adcotdklg @ any one
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accqrding to.any one of clainms 1 to 41. 56. A nethod
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(b) instructions for use, for example, written instructions on how to prepare
a suitable pharmaceutical formulation from the composition, and optionally how to
subsequently administer the formulation.

45

46. A pharmaceutical composition according to any one of claims 1 to 41, for use in a
method of treatment of the human or animal body by therapy.

47. Use of (a) an HDAC inhibitor and (b) one or more of: cyclodextrin, arginine, and
meglumine, as defined in any one of claims 1 to 24, in the manufacture of a
medicament for the treatment of a condition mediated by HDAC.

48, Use of (a) an HDAC inhibitor and (b) one or more of: cyclodextrin, arginine, and
meglumine, as defined in any one of claims 1 to 24, in the manufacture of a
medicament for the treatment of a proliferative condition.

49, Use of (a) an HDAG inhibitor and (b) one or more of: cyclodextrin, arginine, and
meglumine, as defined in any one of claims 1 to 24, in the manufacture of a
medicament for the treatment of cancer.

50. Use of a compositon according to any one of claims 1 to 41, in the manufacture of
a medicament for the treatment of a condition mediated by HDAC.

51. Use of a compositon according to any one of claims 1 to 41, in the manufacture of
a medicament for the treatment of a proliferative condition.
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52.

53.

54.

55.

56.
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Use of a compositon according to any one of claims 1 to 41, in the manufacture of
a medicament for the treatment of cancer.

A method of (a) regulating (e.g., inhibiting) cell proliferation; (b) inhibiting cell cycle
progression; (c) 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 according to any one of claims 1 to 41.

A method of treatment of a condition mediated by HDAC, comprising
administering to a patient in need of treatment a pharmaceutical composition
according to any one of claims 1 to 41.

A method of treatment of a proliferative condition, comprising administering to a
patient in need of treatment a pharmaceutical composition according to any one of
claims 1 to 41.

A method of treatment of cancer, comprising administering to a patient in need of
treatment a pharmaceutical composition according to any one of claims 1 to 41.



