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WD 2006/ 127319 PCT/ US2006/ 018737 TITLE OF THE

| NVENTI ON FORMULATI ONS OF SUBEROYLANI LI DE HYDROXAM C
WG 1298 METHODS FOR PRODUCI NG SAVE 5 Fl ELD EFT/US#006/018737

| NVENTI ON The present invention provides a

pharmaceuti cal conposition or crystalline conposition

wWith a specific dissolution profile, which conprises
WM&&E@%@ hydroxani ¢ acid or a pharmaceutically
FORMIEQ@I@@N@ RISt RO AL ANRADB L BREX ANfIC ATTB MNIB MBEIODS FOR

?lgre lent. The present invention provides a process
PRODUGING $AdHici ng sai d cr ystalline conposition or

pharmaceutical conposition. The present invention also
10 provi des conpositions with a specific particle size
FIELD Qff SHE{INVENZION BACKGROUND OF THE | NVENTI ON Thr oughout

"I‘fﬂé FreRRBhiaabd RBvi¥&l p‘ﬂh&%m@éﬂﬁl:dl Q@fh%d@fﬁi‘én of cﬁyi’tﬁfn&f ®ipeetion with a
arabic nunerals with par.ent heses. citations

specific fggoritog SERBHICE SPTRTES roHen FoURGrospe FEaRs P‘&\m?%tlca“y

acceptab?epﬁﬁ'ot' h§dheb Qﬁregﬁas' afaB e dtceddvenP B QHsaE nivgﬁ'tl& bviidkes a process of
Cancer 1s a disorder in which a populati cells

producingesgidisaistsine CPIPaFHicy PhpfagRsFEal COH&RP%%‘B‘O ¢ pigsent gveriign also

prov1de§&ﬁlp69horﬁ%ﬁﬂ%@be§:ﬂ§: gafiRte spRdBiduogovern proliferation
differentiation. For many years there have been
tvvo princi pal strategies for chenotherapeutic

BACKGRERUH®IH T IAICEION ) bl ocki ng hornone- dependent
tunor cel profferatlon by .i nterferenc i

Wlﬁ%h t he I
Bhiggehort Bis applicatinn arayspy bligations areJpiolRsEdpE i RgEls within
parenthe38d Fall cldtlohé 108 thesYPiBlicatiBislifayde FQEE lad/th® ¥ndeof pisspBugfidatiem
to cytotoxic substances, which injure both neoplastic
immediaiely pivedi e @rPSpopul ati ons. Cancer therapy is al so

beihdegisaldiseriet @ Gvhiyh alfdulbtihUg bR Madiectitd, it Naying degrees unresponswe

differentiation of the neopéastlcd%g}é é‘%ﬂ-ﬁ th
to the cqnfrph mpcbaniBiPd narpall¥ 2R YR BIPHIFHUIRA S AREH BB ey msg}y years tere
have be&?@%spﬁh@ fstrzﬁ 1és$oﬂ<91e1ﬁothé/ra§eluﬁ& Wea@hens bf diter:, a) Ibl’(bﬁkltigihd}glone—

clic A retinoic aci acl ar ubi_ci
dependieg e cetkig dgian ydgcyiayncs zgth%@s&s Pelngiyenaisahid @88 pfer
hormonésh gnd B) @18 Oan & 6€s @G ¥otlythh @xFRing tHelnyto @ totRicisGbstantay which injure

mai n i ncurabl e i t he advanced stages. Cytotoxic
bOthne?%?‘%ﬁ}ﬂqognﬂ§@8pqpﬂgﬂﬁn§t cases, however, it often

@h&ﬁﬂleﬁbgﬂlafsb Gaing attdﬁﬁﬁdﬂlkgltﬁe)ﬁn&&tlbm@f tﬁ‘&ﬁmae ﬂiffeWntlzhmu of the
ficant clijnica S, LoxXic

neoplasify il 9 gl gyl Bt erob RPN ad e ipovie of els

variety Sfestin@RAREhdESe: 3ydic el @d&&tﬁﬂoﬁﬁ £l (2. Bhaclerubisincdnd btharinthracyclines (4).

i dence that ne nsformation.d
TeaRE sy Py apss iy *59? i 8? §é¥ SR PP B S Ruspor gppip incurable in
the advztn@edjdt?fgfeﬁ r@ﬁ&tbﬁt Ehefai)y &,169d in iver @sad/ i waadtyit eftargphessigdificant
not

spond to t.he normal .
morbidgae e grnt Vo PP St RO spaar £ BEepresicagens o e
and contrBl ddhﬂle%ﬁﬁl@;&lsmcﬁm atf beinaeixploredi f f er ent i ation program
e)ll e%lup%gt evklegcgzrt Cl%gop Otugllé%{% gltgﬁzesd}aﬁapﬂeégsg%ﬂg destroy the
potentlaﬂ ef chbeyr ed1)s 16 tifiipteRtiddO( 158,6)C THEO bhl&dﬁan(/ BxafnpBs of eicir xzatsmrm do not
vitamin D and retjnoic a

respondHB fhedqeaal (eﬁgsatortﬁf Mlﬁeriitg@taaﬁ gpp(%r ] 23 l])]oé?eg tnbtz;g Sgpressmn of their
differentidfPonlfRggrarh, LN® &etl&ﬁ@lﬁh’h&tﬁcﬁd (oldlffér&)uateallﬁdi cabe tephdating. ok sartey of agents,

inlodingsgRE g Y SHET T RLPARE B | Refg i Bl P 5 retinoic acid 10-

12), ste@¥dPharitbes i 18) 6w iR SectdDI6e149li pﬁr(ftei's&;r(ﬂi #6)etiimor promoters (17,18), and
inhibito%shoé}rl)%\?g fil%klsynthem 4, %9 9 [ g’a%]lr% uce vagll-){lsut?'azncs) orm el Odl c%ﬁ%i?les and primary

human tumor explants to express more differentiated characteristics.
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Hi st one deacetyl ase i nhibitors such as suberoyl anilide

hydr oxam de acid (SARA), belong to this class of
wao@at1z73that have the ability to induce tunor BE€I/US2006/018737

gromh arrest, differentiation and/or apoptosis (25).

These conpounds are targeted towards nechani sns

inherent to the ability of a neoplastic cel

to
Bétardeacailagmiahibitora dich pesrbereylawiidediyproarmides afd (RAHA), belong to this

class of Eg@ﬁts%att Made@he%ﬁﬁf'toqmu%@ Fulndo€ cdiOrov o RirBd ti@erRtidi¥B/or apoptosis
h5inaninmals (26). There are several |ines of

owt
(25). Tl&?"r erErRoBnds gEertangpted 9iarda MeeRapists mhesRido e abiinAL dmpepastic cell to
become %{aﬁgna'i’(? GOAB & ot bpcrfeMb 6iVelt6:808Gh LRk GRalive BoinhidlioR ef t'uﬂlor growth
a cell is achieved (27). These effects are thought
in animyg 20} TRTesIRgIsVendingedf evidench dhakhiptorg agetalatien @Hrdemtwa% gre

mechani@int 8y WhSh Hﬁ%c@étfohﬂ'régﬁlaggn B el ﬂ‘eacf%ﬂ:ﬁ?ﬂﬂs Tflé%E eff@tQ £8thought to
I n the nucl eosone. There are five t

occur thpqugh ghyagesiinie stueiuse ofcdreriaga hy piarisg ther@ffmwoéb@f@ﬂe‘e@rotems for coiled
DNA in(geslBoahRd Thgre aﬂé‘%ﬁe t f hifdondd@atidye begfi‘ﬁl’antmé@ll@ﬁlﬁ%mes

contains two of each 'histone type within its core,

(designatsddéh H2AoH2BY E3 4idi D). Fachgmelsesame soniinsiwpief each h@mﬂ@me within its

core, ex&é@;[fo‘r@l‘] whictt ffa%re@éh@ LiRQS HBe Sl ttohdf the udiSosolfebhRMB It is
hat when t he hi stone” proteins are hypoaceté[ate

behevedt thatveen the ising groginsers DRPace!ylstedt there I Asarentes affigity pbthe bigane to the

DNA plﬁﬁﬂﬁﬁhﬁél@oﬁ@ ROty thlses BRI B bl N9 be&R (DM htls%n@ @nd renders the
ghtly bound to the histone and renders the

DNA m?%a%t?@stg fepseriptiongl reikitqry plemepiatndreashingy o lje @g@ﬁwt@ acetylated
states o0 (HFBEIRI tlilaelfal/ancér mcﬁﬁ@lﬂe@xtebﬁﬂvo%fnzﬁﬁeectoﬂp%@ﬁ h1s§s¥1@£c@§/1 transferase

occurs thFOU bal ance act IVIt bet ween

(HAT) a9d pistrge e%mﬁyléséé@ﬁ@s f B%vpa%fé&ywedtsm fhopghy & lshlmmscrlptwn of
associat@MONRAL Mmzp&e@ﬂ%& btk & datdyéd by 143 MW&@E%@E)@Q that include

state is t to inhibit transcrjption of

HDAC erames 48 BHteRss, FRACE hayg Beracheyn Rrca@lyss the eevpayakofpegtyl geqyps from

ﬂwcmpﬁuuﬁaﬁgmggggtlproteln conpl exes that include HDAC
g Zynes. Rparticul ar, HDACs have been shown to

AHA (%Pé‘nﬂ% r(éﬂ%l}flgilat)})lfpas Qeﬁ‘éltsyq)wrgw&ﬁ b\geflflrf%rrﬁeagnrgecancer, selectively

inducin gldafrﬁﬁﬁtdiﬁbréiﬂﬁtﬁmmf Sds@ScellSMMCing 631 HMehth(awd | |aﬁ’c9§1t iaduking
been shomn to be useful for treating. cance

apoptosgy Rehipiie) of DPAC RIS istbaiupseurdpyeb et tigragign it the

catalyumte ot @S bhme at hﬁmonbmmr@e&&smgbg&m? sftidfe€ B18). e redult of HDAC
i_nhi bition of. HDAC by SAHA i

duci n tosi s
inhibitica ] b e E B e SRl 8 IR OF H 8FREET B perPricet a Sl
subset of fhé gbwmeqz@l EQidedce phRiRABY W%cﬂﬁffw}.iisﬁl Rt S1Nias cultured

with a I—ﬁ%(? h)ﬁ{bﬂteﬂsrh h%&‘t t%x%g Ifuiee @\f& 21020%')215@{ grs 5 gq)éq%féyl]lggeg?oducts are altered.

For exa@plk aBlls @éﬁteﬁh@c@tﬁfm&l HDAC ifitabittey sho® ﬁ'cﬁnﬁé‘nﬁﬁﬁﬁctl@n Sk tyclin-

deren BRGS0 T i S memp B et g, HDAC
inhibitos atehh@lghDAQlckeﬁEH thé fa@r of$ﬂaﬁ)ébﬁpﬁdﬁ&ff pRhier @omigating thd Hygta@cetylated state

nunb ene ducts are altere
of tistoreg i &@ oF ihg 8P S5 Bt B Rt B0 Booriei PESASCHptional
machindril hGebieE @hsse %J’d[ﬁ&‘ésﬁn GO hiSdce by HIAT inhbito@ fdo hbEli)§chiirges in the
dependent. ki nase, i nhi bj for p21 (30). This protein
acetylauﬁpgg’?glgﬂal af‘FB‘é‘?tF‘gH‘tgtoP‘i?l(é in cell cycle arrest. HDAC
inhibitors are thought to increase the rate of
nsc It 21 by propagating the
SUNHA%épc.ajgtyﬁgpggﬂggate of histones in the region of
rheppstht igedhion plbglgewpkﬁﬁiﬁcagicmfct;gmg@ait&maﬁﬁmédaﬁ@dlmluﬁon profile,
transcription machi ner nes se expr.es
which it laBp BT e T PERE LT BPTOTEHt Ao focar it st o hvdrate
thereof ZHANGRE indledidh® InaGe tiybatiimen, 16 aciegingRakntas S&qjhﬁhﬁﬁhutical
hi stones (31). SUMVARY OF THE | NVENTI ON The present
i nvention provides a pharmaceutical conposition with a
specific dissolution profile, 35 which conprises
suberoyl ani |l i de hydroxanmic acid or a pharmaceutically
acceptable salt or hydrate thereof as an active
|ngred|ent In one enbodlnent the active ingredient
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WD 2006/ 127319 PCT/ US2006/ 018737 conposition has an
in vitro dissolution profile with a simlarity factor
w@ t@yp/1of31at | east 50 to 100 conpared to the re¢BUSOE018737
di ssolution profile shown in Figure |I. The invention
al so provides pharnaceutical conpositions for ora

m.ni stratio r
compos?tﬁo‘g hﬁf‘ LB o cﬁ%;gﬁ? 100 pr Heéwdt% aagfsfmc;tor (@ g? gttl trFZ)(%o 100 compared
to the refeﬂmsb&hsfsolﬁﬂibrqmﬂﬁlé sisiwign §igbﬁr10 vitha iveitida albo bioshdexghairtaceutical
har ceuti.cally acceptable salt or hydrate
compoftion? s praBRHRER A il paPSRER GRaaff about” 100 1o
cﬂfhetpl’eeeraﬁtvbmﬁnlarsg @eﬂldem crlyaslllmonrp?smctrrmn@nslﬁg)kubtanoplramhde
e t a It
hyaror B e S istipata oty sl holy ottt n o e Riepedient, wherein
about 1861 mgm)g tha aftiv@ e dZent Hih;&ﬁ 573 ﬁfr& Bissdlutios @tdﬁ;llﬂmﬂi SOmfliray Q28 (2) of at
t S 0 t.he i C omosi ti ons.
teast SO 000§ FrrBtee R R At i B8 R e R R

SHR Girdséit ifyaitionGlse pﬁijd%s fhethibdsi dp piokdGdisg thd Phabibdebtical compositions. The

CRI PTI ON OF THE ure. 1 shows the
inventig AV FOPPTIE " of TP TP B iFEnce. capul e
ot 0683_004A001. The capsul es contain about 100 ny
, and excipients. 15 FIG 2
visi) et ssorution profile of the
FI(E'.ef er éﬁgt&e BatiAvsAR dlklsaludhl rOfiié br SbHArfdﬁdthe SAdiénce capsule lot

o 01 ﬁﬁ%ﬁ@“ﬁ@(&ﬁs?ﬁ%@f i Py e S et Shpppara. and

FI G &mamgmme 3 shows the partlcle size distribution

FIQ;et Ihn %uﬁ%) 3 gho ows n&l {]51 Lo per§ 8?'6 grleé%:g &ﬁ%%ﬁ]#ﬁl& f1867D (blended

activ §AH1@ csrsknbmnor ?cDenSdiisM’latlcmn d’he dissqbution peofileb48. medsured based on
Fi gure b3 5@ ?g. artlcle size distribution of the
active |%3’ aﬁé fromdifferent batches prior

FIGS encEigse B aidwanhe p!hli-ﬁc)e sidelddstritmtién Wh@ca@s&lé‘lmm&nt df@harmaceutical

dlssolutl otiles SAHA from .
caps oI R BE o efian arrre s STAR BP0 E R iR e ipgtygien
100|nﬁAHAamﬂbMﬂmmngred|ent SAHA, and 25 exci pi ents.

Flipéﬁ ba tl,&élﬁ l%oows c?k{j& és:;r)lslbsférlrj é tge ac%ve 1ng1ieglentc§¢AI-§@ 'f_|A m different

encapshatcmsmmrtonmeapdulml(API)on profil es wer e measured

ed f SAHA . Fl 7 _Fihgure
GRS oy TP PSP o s b bl el e o e
I - V 3ﬁveﬁtl® "Bae}éagsulree c@taingwst I00enghfsstitetingratieny SOHA, asl
predic %% the conputer nodel (curve) and the

experlne dissolution profiles (indicated by dots,
FIGr6 andgfigse élsthSthdisssbutibmproﬁhEOf S A@hbactea (hidnded SAHA crystals)

( t ar ge rPor foueggaplgulgt‘?oenr %?1 ains%tlu%%? Rroﬁ#e%vg?e Eéﬁg%Fc? %%?ds Q)Spg%ut 100 mg of
i n a kﬂz’dﬂi@l with API 283 for different capsule

Fléef]SI tIh?t?r? 7 %f?ows xc%&?/ %l%fcto%yan% fﬂ%@i&’&% tﬂeE tFo?r];l I-V.

capsu on con I'ons ~on &i'$561 Ut on 1 n
FIG 8 Figure 8 shows the dissolution profiles predicted by the computer model (curve) and the

experimental dissolution profiles (indicated by dots, triangles and squares) for the
reference sample (target), capsules 288 and 283.
FIG.9 Figure 9 shows the f2 values in relation to the fraction of API 288 in a blend with API
283 for different capsule densities.
FIG.10  Figure 10 shows the impact of encapsulation conditions on the SAHA dissolution in
capsules made from the blending containing 30% wet-milled API 288 and 70% unmilled
3
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capsul es made fromthe bl endi ng containing 30%

wet-mlled APl 288 and 70% unnilled 3 WO 2006/127319
weEIbUSBMO6/ 018737 APl 283. FIG 11 Figure 11PChuosmo06/018737

the correl ati on between breakage rate constant and

density of capsule content. FIG 12 Figure 12 shows

the normalized particle size distribution of Active

| ngr e@PEB. (API) from 5 different batches of SARA
FIGS #PS UESire 1TkBwsti <Fo‘nglzl{1&1 HeBweth BWakdeh Rard@nbthiitlaBd §én§1@y of capsule

di stribution of capsule content from Lot C066600 1.

FIG qatmi.gure 14 shows the particle size distribution
FIGoiZ c aP%Hllqu%Ms%‘é ndrfn@iPed pArtiGH0 G0/ BGriflution bt &etivkIngrédidht EAPT) from

shows nean serum concentrations of vorinostat

foIIodﬁ%@nﬁﬂﬁ$@ﬁgﬁ¥%@§%ﬁ$@$ a single oral dose in the
FIGf i‘§t eﬁlgﬁxteai% Shdnd Sbi G Rrittieh of @tzsu‘f%htent fhnk . 86-C066001.

ure 16 shows nean serum concentrati ons
FIGV i nBigtstl4sbowshy prgticdrisirefiistibusion eﬁqcaewle C@e@ntr@r%w&oémm
or_multiple oral doses follow ng a hig ?
FIGDET Al PigtyepRstry prigReren C?’FQEHWWE?\WIV@‘{POF% igpive administration of 2

"ph ar BBEIE bial €&k inthapeePiab hel oAsWing b highatinagnded to
sol ven

me i R WPl SR ers thgRR o BT sBninisuaton of

i sot o#dEmgsidglabsorippieom! dekeaiollnging gdighsfat mahd t he

i ke, conpatible with pharmaceutical adm nistration,
DETAT i S&ﬁﬁthﬁthfﬁégggﬁﬁTﬁﬁ@C|f|ed di ssolution rate

C t he pharmaceuti cal

Toepus r‘phwmceﬁ;ghlgmb@tab@rmwr’ Sis intemdetbte dncivde dny 4nd all jselvents,
dispersig‘g ll%gedﬁ% gézﬁ{ﬁgs g?tg)%%lgz?aé 9 rde g?ﬂgﬁ %]ﬂss 1sgégﬂfcgﬁ§9#5%ﬁgl delaying agents,
and the liks, cdmpagible mith rppamamdcdh echeiinistrﬁgonr ehick endé maintapotbe spesified
dlssolut%F gatg gﬂhg&ﬁgg H)%ﬁg%gt' iy h%?)hs i uﬁ?a(]:] E:J)xﬁ%}qléﬂh | SuifiB¥ cgrgers are described

use o agents for
in the HlpﬂaﬂEmBC@dlIﬂan ofR¢nyington’s Pharmatssticeh Baences a wendardaetsymed faxt in the field,
which id 195“0 rﬁted Ee%gg n% Q%{%E af ; é%m%ﬁé(nd%ﬂ\ﬁ ﬁgohg%i Cf:'g'@@h%s Bked oils may
I'S Tnco e active Ingredient, use
also be tlShdar Blfusg nf ublemedinpuolsigeitofes phamesntiattp heitve gibstances is well known in
the art. %lﬁweg ﬁlggfﬁt 2% Xy &%Ilén\{lglhaq 9{3991 ldpg%%ntqgﬂlc %%bﬁ%vlth the, e])(,ctwe mgredwnt use
or at 6d tions erm
thereof InFe cm@bsnglsnbccatempmelda rsumemeamactld@ccempwwb@an #pobeghcorporated
nuoﬂmgmggkpﬁ?py poi nt 25 conparison of a newin vitro
lon profile to a reference in vitro

dihs oh (2" on K aéfets & a similarip fagtor deteradpedithrovghia poirg by poipt
COl’).’lp&l'lSOlf(gl aqgw]m Iz;]or&]ﬁs@(ﬁ@tw -E)Igf? ?S%Qegreggéw@Ho%ssgi)ltlorﬁgoﬁé as shown in

re e percent of conpound dissol ved at each
equation {.me p0|nt (t) for the reference. Trefers to the

percent of conpound dlssolved at each tinme point (t)

for the test még @'s td the nunber of tinme

poi nf.s= tled ib# -@aﬂﬁ qatﬁgﬂ? f 2 val@estied 1)50 or

greater areleonsidéred to-lrefledt simlar in vitro

di ssolution rates. 35 For the purpose of this

i nvention, dissolution rates or profiles in vitro of
R, referd fo@heqietdenteof @cpondd dissolved at each time point (t) for the reference. Trefers to the

percent of compound dissolved at each time point (t) for the test sample. n refers to the number of time
points used for the calculation. f, values of 50 or greater are considered to reflect similar in vitro
dissolution rates.

For the purpose of this invention, dissolution rates or profiles in vitro of the entire active

ingredient of the pharmaceutical composition is measured from the entire pharmaceutical composition
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i ngredi ent of the pharnmaceutical conpositionis

nmeasured fromthe entire pharmaceutical conposition 4
wO\E0RADBI427319 PCT/ US2006/ 018737 accordi ng tBCT/82006/018737

steps and conditions in Exanple 14. In one enbodi nent,

di ssolution rates or profiles in vitro is nmeasured by

scconding RSP PP B SoRREL P bttt it BRs gpgroties i
vitro is théhs@6db n@f a [ZSFOBissomen Mpﬁﬁhtué\ﬁﬁﬁtb&&mhdﬁ@ﬁhl&eﬁ (Eduahty Lab Accessories

ST N T A —

37+0.5°C QP P&ddlds @dtatbd £t 1001 6fin. t TIR effifeiph@miaceatital v@nporsrgibe ﬂicﬁtﬂés the entire

active m@ggg:m aétzl 2{{8%) &%%n%gﬁﬁac%%{ggét?%ﬁ:gﬁ%}ng z? gqutﬁg %l}ae 1, carner excipient,
diluent, dllsﬁat@iaﬁ@g @ehﬂﬂ FbAGAL) bindérdh bhCalditiond afehedesaribed Iilythe Pharmeceutical
escribed in t Phar neceut i cal

1.t on ag e.
CompospistySESIoR ol AL BT B 0P P EoTeets
pexr thepurpshe of this ifileaseh, ai@mmﬁ Rdts. or prafilek bﬁ‘vz@bl 6 65 fordn of the single

oral dosgﬁelu?lﬁl %*\éfcg%ﬁgm qioﬂbl ut I erag%ngqsmgf%%tgra olS lﬁll}ﬁgfsurt%dl}y\#%ttriregng a
compos GO Pdrhysisig aB&® U0 HEOf tﬂ’ig aﬂfve ifaeediead frote the @gxgl&diraﬂ dbsagé @it form, and

win (GRS R 00 Ry B S SRR , pmite.

NJ) in 900 &l ofl QDHIPwdth I(TC]mmeﬁcaaFm‘tland_s(Drregmﬁ atiﬁ?mﬁlr&ﬁﬁbtﬂﬁvmﬁoc and

e BELESH B e A A 3, g i

diluent, Im&lgrahﬂ'ﬂgeﬁtﬂﬁibhﬁa’m, bltdeit dr aﬂyjaddﬁioezg(agt)nt éésc@eﬁéﬂﬂhe Isztrma@:utical
addl es r ot

f 370.5C,
Comporgjon Seetiogalo s ABRMF F GRS EAh R L BB ohel |
Cagsblutdn ra@X oif frofiled i virebi of el 100img cbfttmgrcat/d mgredngﬁmf the
pharmagel{Gba SRR g e SR eGP s e RS BT D ARl 1 one
embodiM@ASLs @feRdvted by usiag b O]SE’EDissMuhm Abpmsaiusdbwbb ) htsitcs]. smker (Quality Lab

Accesso[ﬁ;ﬁss lg?sl (t’l hl\éla%véli a{}@ Pgéﬁ’g tO@Z?weteH l’l‘éllr’)/ﬁrg nr% R and (ﬂ'regon) ata
measured vied $yndlates lla’sémiifﬁ(aéﬁmlanatlyzetd-ﬁiLOS:Hl—:(K)éo@amhaL -Zbllegfeld, Germany)
with tari%%e tséu(r) I’tion ar é t)tc g ?0‘; I ﬁ%ragdthso errlogtlijcta modeq @Ytﬂzetldqg d?c%nvolute the
g V\gas &)Q%: -S z hlselgalcfe% 1gﬂ 0 VO]G%?] Xt) act1$eqﬁ%rgcﬁgrg
measurlﬁ te{p%r'h?lgﬁs{g% olfstnéﬁt o Qu\so}\%ge t%&%opbﬁhﬁﬁts?zg?, ég‘;b@?{u@clg (Qo%éklt,
ern e res U
Icleco edi ent an
SI e e part 1 C

tmmxnmma@ﬁge&S%hami@Mﬁ@@mmu@ﬁﬂamnpmdlng to the steps and

ﬁgrgt %f;ulggcl;ls%)?% {1}455 nhvgen éorbg.g? Ble glg ?lgtflblglolthlrg% vgr a e a’t eallcfx pal%%lﬁ size) is
equ1ppeg§vr1¥l 3@)0% v%’deﬁ Shggetgm m Slfﬁtelglferlﬁ% es(rg% lg\r{\sga Qlp &esd%}mg ﬁase beam using
0.1 bar giaptdisers, andtpatield sixt dikGDutiquis cdfiorted Mngruiopd Emgifiers Iof &50 or 1750-pm

SI Ze
sample sﬁaftefrmg @hutam ta &mld}th@msﬂtaﬁiﬁwldk@@ @ts‘mbuttons
I'sion Syst omzedggp%@évmgthe

particlet:b’rmmﬂ gle. acti\asmredmamd;he ﬂglpleﬁitSilfrblartheathmrmc@ssalrcetnp‘asutdm,
subtracmtgsbwmm@mermgmuoﬂ of5papi¥és tiAt fue adumh@teengreditntmﬂ nppeidiking %
volume o% %c{{lve m ?hentt q‘hF %pc s (% P\ {el'} e ertr?s n%rxgzﬁ%gd @ fnGl%pIying the %
volume d»y sﬁw%ﬁputccm of kaive mlgedpunpbeez tofparttlt:iﬁ sontengent i on, %

;ﬁﬁxe yerm Ot{o:u th/hle}ll % eI n19 h% 2011%]}& 01” Zn e?x?o%ﬁt%ﬁgs tg Y16% 't)f thg \\étge?%igd amount.

&oc ihp |p_arpbse)of tmgmetnltlen rfha}iwaeﬁﬁnactml paitaamp depebdingmon the calibration,
sample g%?%}{{rfgeg tut) he gzrttt 0 cax? }?4"] ug 10 iOSgd l%%'é ﬂogpré( 7 \{‘lggH’lggdlIQlEnt all peaks

subtractlng the particle size d|str|but|on of
particles that are not active ingredient, and
normal i zing % volunme of active ingredient. The %

vol unme of active ingredient is normalized by

mul tiplying the % volunme by 100% percentage of active
ingredient relative to particle content. The term
"about " mhen used in the context of an amount refers

a A N7 a1 L
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For the purpose of this invention, for X-ray

diffraction patterns, depending on the calibration, 35
wampl1z7309 | nstrunent ati on, peaks at 20 can shPET/USO&/@18737

0.3 degrees (error). In one enbodi nent, all peaks 5

WD 2006/ 127319 PCT/ US2006/ 018737 in X-ray diffraction

pattern shift up to +0.3 degrees, or up to -0.3

in X-raypylifragiéan paiern uiftap toi+9-$ Aegases.o¥ up it -PSrdseises- Apetikey difrasfion pattern or
peaks vﬂithﬁ\tthae Eﬁ&rls EchsiB GBS @Jn?éjortsﬂ%ta%ﬁ{l?‘/ sahigubstantial |y

simlar. Conpositions with Specific D ssolution Rate 5

The present invention provides a pharmaceutical
CompoSRIFR 9th Ish i CoRRIDh RaeSUber oyl ani | i de  hydroxam ¢

acid or a pharnmaceutically acceptable salt or £¥drate.

tlhe pretsmt pyensian peYidger PhagRasetispl comppRiticn; camprities wierpylanilide
hydroxﬁﬁ& hé{@oﬂ b echcaitcalBfactPRbRRAE FBGAME tﬁé}!eof(éQ APRSiVE ingﬁdﬂeﬁt wherein

3% di'ssol ved at” 10 m nutes, '66-86% dissol ved

the entug@ctmeﬁlgﬁr@gent aiige ghpnga;c%ltmals@@}pg@@orgﬁ 4303 %idisseleas at K0 mmutes, 66-86%

dissolvediat ﬁ@mlnluﬂzs Qiﬁ@ TROPR AR at bORidRRE 'n{ $tro.3aldn¥ Embodiment, the entire
i ngredi ent of the pharmaceutical conpositionis 52-72%

active lqﬁreéiéegp Ulche }g{arn]_@etfﬁcp‘lbﬂog@om%ug@@gm displved @t 1 pmigutes$6-86% dissolved

at 30 mikuRY 286 73-69% dilH12a %t 45 Sapley 5id. 1l Andthd léﬁl§§dﬂngntvﬂ1& Erﬁtre active
I'n anot her” embodi nent, the entire active ingredien

ingrediegt ofthesphapaacesfical Fompatitiighib 3% Hisselyed ayH) les%ea|5§s781’/‘6\fbﬂolved at 15
minutes2§8-16¥% Bls SN S: 2(PBim Y 06d188 %136 e Pt 36 Pnindids - ?3% AR&1vea% 45

di ssol ved at 20 nlnutes 66- 86% di ssol ved at
minutes,gg) 7? -Y&% dipsolerdons 6 BuWIeS dtvide- Wepne ﬁainmﬁl@%ntaathﬂeme agtiyg ingredient of

the phm%asesﬁlcaegmpdm@g lm@ﬂw&sdoﬁea bt 1roqmn{ues @%9%!@%@@1%&%&5 minutes, 61-
the entire active ngre ien armaceuti c

75% dissefugsnd PY meitss 0946 T tissoliied §foif\;@auts% 7 %B‘ﬁldhﬁﬁ?lé“sd at é%meg%s and 80-

94% difbIS&0A 6@ chirtkes 1DvifFb NHL @8 embBddirhént /2 1astiaS #UuY RS tBdn #@qual to 75% of
m nutes, 69-83% di ssolved at 30 m nutes, 76-90%

the entirgjagtévs|inasefiont is4ssofy el ot d2 mingiey. 3 drastgath of thecipagtiverngsesiont is

dissolvddiingd &&mtel. Vitro. I n one enbodi nent, at |east 45% but

L ess than or equal to 75% of the entlre active
T efIoEsF %rﬁ?odfrgenauﬂéesw%ep BfPVifes aphapRageuticalcopposiifon eaapIEing

subemyuﬂﬁlde R dr&:RnAECAdid/6 al phanRedu@iBillyl aScepAbR SR MG dfalk thfeof as an active
utes. I n another enbodi ment, the .invention provides

ingredicyt, haie bR A CBASBIEN 1 Bl PLTHBF 1S gorppsition bas an n vitro
dlssolutﬁidtiﬁdfﬂewvﬁﬂh bibflgrit) YA R XBNbCat BRALB0 QS 10D ORPABREANE fefeddnkd dissolution

cceptable salt or hydrate thereof as an active
profile %%ﬁap auf' 1g4e L 1 S emhodimentchiit ﬁﬁetOé@{’ Ipeong ﬁ@P@am%rﬁtﬂ §¢060 to 100. In
one emEddﬁndﬁh&Z rmswtoocail aifoBHivP OSbdditeht, T2 & @rto ilgo.vitro
g%ssol |on froflle wth a sim aH

ctor & of
ofes: Hle fg}@/e erné& nyat W@ gt% ment, the active
ingredidht ﬁ%@lsunin@ wbewynﬁihhe hyhewhid 4tid-i1g W patidularl eﬁlb@ﬂlﬁlent the crystalhne

st G0 R0 Xt Bt e SR ikt e

substanfd1Ftshifilar @/ thQdéTeiRH in Fighrd BA.8M dnd ethBEUim&R, dryktaMAR suberoylanilide
hydroxaélﬂcb{?% g%g?fﬁ%?f Z?ﬁ‘eﬁ’? %%%y %{ag%epg%tﬁla ?xé: rdé%:c%{l:rgclztgr%tic ;Jeglks at 9.0, 9.4,
17.5, 194, p8.0ad4.0, m$4sz4tsegzw,l MU depes dpydr oxam ¢ acid. In a
R B
charact&iR8E pake4t i B&A 910Y9. 4”17)5 19y, 2diof $4. @2k iaoty HabDEIFD, and 43.3 degrees 26.
substantlallx simlar to that set forth in Figure 7A.

In one emppodimente pyaliipRtiberoylagilidevdratamic dpdinsheraierized®y an X-ray diffraction

pattern hﬁmﬂﬁg B feteiticheh s £ DAY agt @19, 784 20Y0, Bd10,%4148¥4.8, 25.0, 28. o 43.3
diffraction pattern i ncl udi ng characteristic

degreesg0 @nd ]gclgng agppali 7t 1§ 4-340 gnd 2249-8-0 @gre@s 26 4n Ane g&b(@mliezls crystalhne
suberoyZanilfde HEAbR@SC £ is k:ﬂa:&tﬁ&z@d'%oﬁi XRALaifHRARN JaRéiincludhg characteristic
characterized by an X-ra fraction pattern
i ncl udi ng characterlstlc peaks at about 9.0, 9.4,
17.5, 19.4, 20.0, 24.0, 24.4, 24.8, 25.0, 28.0, and
43. 3 degrees 20. In one enbodi ment, crystalline
suberoyl ani lide hydroxam c acid is characterized by an
X-ray diffraction
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pattern including characteristic peaks at 9.0, 9.4,

17.5, 19.4, 20.0, 24.0, 24.4, 24.8, 25.0, 28.0, 43.3
w@200daeemees 20 and | acking a peak at 13.4-14. Op@nts2006/018737

22.7-23.0 degrees 20. In one enbodi ment, crystalline

suberoyl ani lide hydroxam c acid is characterized by an

peaks {2l o, 5 PO BB I8 055 O el AR el p e 134-140
and 2217238 degi8esD0. 20010, enAdiGien2BAHA Fodm8 js 126itionallp gbagactieigecsiessthe lack of
at 1east§g% ?e!elg Sai ag%bﬂ a9, g%.gﬁg.éb%gﬁ-#g%ﬁ's %ég%lﬁg-ﬁ?ﬁgfzoiﬁg&&%. 1-21.3, 22.0--
22.22, 22ER3.D.A5H15/5, BhAXECE Bdi 27 el Ty degtves 200k awsfther enbddiast, SAHA Form I

st R by M Sy Cpgitty pchprdbzg ing sl

maxim@®@ v2ie at2Bowt-1884£2.0,25mBasBled by a Peckirs Zng DSEhaln@trundenR 3. & one

cnod 50, 3Rk RS0 050 RS P PO TGUMRL A S 109 A

7.9 A, Gal@t Anwt 967, f-DB3°, 149617, spge group BYimg a si ngl e  maxi mum

L8455 % g ARG BB BRI i

and is champsterdelibpen Kubpdifiyicsion pttde ihghattingchaiactergic gedkast abnirtt8.8, 9.3, 11.0,
| t = 770, = A a=
R R R R R g
dnbukmimdiment, ke isyepsoragrbvides asingtercoysulervompranggbdniotof misc

idd Eor ' ' :
wors i S FARCTRUT oA 5 SNAOEASELEEEL B s
ingredipmakkerein thelgotie 281v8 ing@edB:nt tag a0 in vitr@ digsolutipn grofilegchdracterized by: at least
150 g R39S Dl BBy 20 Sl B 75
of the qmrimﬁcmna?@?mgﬂ dissolrpd 0l 68 ngwies: Wbérnig thelrotive ingredieny is crystalline
suberogg@g%%qé]gﬁ)ghrgﬂgﬁtad%%@ ﬂ%%}?g%lgedt ea? ég{ay ggﬂg@;}%g@{&ﬁ%ﬁe 1'11819&11@/ characteristic
peaks 4t A@r 4l 1615 19.0M20100240,124d, 243,126 0, 2800 degeees Py ptlindmig dpesk at 13.4-14.0

NN vitro dissolution profile characterized by: at
and 22%2§S¢de§§eﬁ Yo but | ess than or equal to 75% of the
dntnoteer ambodimentnife edemioh progides & single eaghside cabiprisinpabas 100 mg
J. t.. 75% of, the entir iLve. .,ngr.edi ' .
sbero o Bt a5 o KB e bt R B e b g gp scive
ingrediest, wheysit dlelentie actswelhegraljdnahds|an devitrg dissohetivh prodids wittamsimilarity factor
I b - i § >t N .
1 SER) SRR el LR OB R 1. vherin e
active ib@redientA9crPstalide Mbperdylamlidedyd®xaifis afid afBcl@radeyredédy af (X-ray diffraction
.acki . . .
pacer RN R R Bod S L1081, 306 248 T1.6348 £098 B Regrecs
20, andslackigen pak stul3et- Bidhpidi 231743 . Calegrets 200 ng

ber gyl ani | .. de droxam c acid or.a pharnmaceuti cal
AT b J R ot e bR SRRYL F0l Yoo me
subero&lng'_ﬁﬁ:lli}fdrttxamw_faefdeir A phzhma@ntiéa_ﬂg ata:epthble sailtrtg lhgxﬁhte _Iiterekbﬁ&s an active
e

dissolveé helOaniaated i66-86%\dissamedot B0 iliretes w7 719 %Fdigolvel 4t 60 minutes, wherein

wherein the active ingredient is.crystalline .
o st BeRanl o Blion Vs RTRL Bl Bl bRy oo
diffracéion péite@yindudidg chatattonisti2 pegia bt ®0,19.4, AT.5.U@i14020.0, 24.0, 24.4, 24.8, 25.0, 28.0

char a r.istic., peak 9.0, 4. 17, 19. 4, 20.0,
degreeizéﬁ?&tfgl?‘ﬁ% appkgt P%ﬁ-l%& 3@823(7 '%e%?eegé?s 9%0 and | acki ng

;:ﬂ’ I&Gﬁ%nﬁ&n alﬁ)d;&oﬁeﬂesa sﬁlgli o2l ddsagSur: fegE@RSisAQ abdud 1;:90 mg to about 600

rther.. odi nent, . the jnvention provides a Si e

me of ooy RRIICE IR ST el A PhTECHowLy GEEP Y i oyt hereof as an

hydroxam c acid or a pharmaceutically acceptable salt

or hydrate thereof as an active ingredient, wherein

the entire active ingredient has an in vitro

di ssolution profile characterized by 43-63% 30

di ssol ved at 10 mi nutes, 66-86% di ssol ved at 30

m nutes, and 77-97% di ssol ved at 60 m nutes, wherein

the active ingredient is crystalline suberoylanilide

o e o .
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diffraction pattern including characteristic peaks at

9.0, 9.4, 17.5, 19.4, 20.0, 24.0, 24.4, 24.8, 25.0,
wQa006/123egyr ees 20, and | acking a peak at 13. 4-RdT/0SBNE018737

22.7-23.0 degrees 20. The invention also provides a

single oral dosage unit form conprising about 120 ny

active m%edwnkg e';ehpa %orf' ot sa 1§ d%szlueb G r1tofé1|fng Qérrll rl?lﬁg Iragﬂl; g@?% 6t B¢ hfve
1ngredlelit thl‘aﬁGrf viers damlﬁm\i\@@ﬂﬁ)ﬁﬂia?ﬁ&il&ﬂ?ﬁﬁ@ﬂzm E&S 36 100 compared to
the reference ilhss‘pIqu?n {):r%{d ile sﬂovim 1‘1"1@? ru(?el {' ]%689 ééllao%r}ne?l% tl‘?‘egé t@iltt\%gﬁ’s@&&ion profile

rising

has a smmlmgly i G2) bf&i$ least 70 m mmcbmpdecssnhmfemmcqzﬁissb]utim puofile shown in
Figure 1 anrgnl? % ! défleen? g{rﬁ Caectl de f qst crys%ﬁ #e s?&ré;ﬁarﬂ‘l?cg hﬁ&’x&?zﬂﬁlg gc1d and
characterized by am]sieayedrffmdmcnmatte;muMdmg chamcrtmsdc &b Sy . 4pl7off i1p.é, 20.0,

i ml.ari t fact f2
210,20 {53 2 L AP el 1 505 207 5N s
The gmeﬁalt fnvedtlﬁn alg@premlbesda dlmgﬂlmrc]etcbelp@sﬁitdn\cempmjmgaﬂbanylamsde
Cr alll.ne super an e
hydroxari 450 BF 1P TR OB AR Gl PERS BHER eRpe ingedient, wherein
about 100 Aglof the Rgrive e @idnehdssh ixCvipe dksshaion Profije Withla sithilarfy factor (2) of at

east 50 G A0 onie o 48 llinca st o Sitn 35 3”GhGER e

compositZéh.is blecmce setihé p]inamumetxmaahcoaip@aum du mkemmce:wyae ok Ipharmaceutical

.conposjtio 0 r|S| eray anllld dr ox
Composuéocﬂngm&l’ % g‘?‘ % l?e%g SF 3“150 CBRCABR etg% %{ Ve mg% Hi& (rﬁ‘tavtv1th of
without dxb@feﬁﬁfoeﬁﬁe mmpalﬂﬁnme In mrwﬂo@nhnt_ thb ectivk ingresizotis cﬂy@t@llmg
suberoylgplbciem?gr%&%r{u% gcd!:l gﬁ(&{ ,ﬁ?’f“g%w’img%g aa r—ra¥ %h%ll}ac{l?n paatt%rsnlqlxc%d[1ng5061aractenst1c
peaks at .0, 44Q75p1pARE, 240, Dhe, 2468‘ e5.6/m8e dipesaioyiiddmkirpafpebleat 13.4-14.0

igure 2. This crystalline conposition is a
and227%:gg)%gr§%ﬁ' % o the pharmaceutical composition. In the

TH&&EtMG@gr&ﬂi@ﬂ €antHeen Wmlmtfomaﬂ)rowmnmshet dclve ingredient particles
a ca the crystal ition i .
extibit thfgec oIy gt g, ShE Ao REBEereat Hinbe Bouphal e The active
ingredie @h@ities RRCENGIH AR man bOf@RRael, pRtitulatt Handes pcweiers oils, oily
i ng redl(%:]r; ‘HF‘&P% ést alline 5 suberoylanilide hydroxam c
suspensigns;og anyfbet f fe1% zed by an X-ray diffraction pattern
Tin AGlatfidhlagentdddim@at GtheSdbote copakio] thOadiive Bgkdiedirs 5,
b 119 .4, 50 0,.24.0, 24.4, 24.8, 25.0, 28.0 degrees 20,
suberoylanilide hydieraric 2ok at 13.4-14.0 and 22.7-23.0 degrees
P invEBorbdldol evi€onnpages plicdindce Giial dnﬁlpbﬁtlmyompxyﬁﬁ@hlajmeeutlcany
SE 1,3 28 Y T TN TR
or ferric hytgbﬁdﬁsaﬁlﬂ sCahbrgenizbalys ai Ro@omilgmine) sithahyhmihée-alglinieo ethanol,
e articles may be micronized, or may be
hlStldmea%rﬁTa%}?e ‘gednppartl culate granul es, powders, oils,
Dhe igvendoisINB @Bs0E plaanyiacetiival ccfnqx)smmfs csmpriising Hydrages of SAHA.

articylar e di nent. of the, abaove co i tilons he
i o BB R i B b By AR T Ry - G g and e
like. The invention al so enconpasses pharnaceuti cal

conposi tions conprising pharmaceutically !5 acceptable

salts of the SAHA with inorganic bases, for exanple,
ComposBiofld wih Smiﬁaﬁﬁwm&mmmiibm@n calcium or ferric

dr X|de suc base as 1so
BN SR L B R SRR comih B A Ll
hydroxaffcehi i@ phanecetielly lab’déptaﬂlb eali O’I\hQGh‘hﬂe dherepf mmmvzmpgs&as wherein
e BB APSHAL 685 RTDERLLS BRI AR LA ey
to hem hydrate, nonohydrate, dihydrate, trihydrate and
the 30 I|ike. 8
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Conpositions wth Specific Particle Size Distribution
The i nvention al so provides a pharnaceutica
W@ vpa%i3te on conpri sing suberoyl anilide hydr orRen82006/018737
acid or a pharnmaceutically acceptable salt or hydrate
thereof as an active ingredient, wherein 35 the %
olume for particle sizes fromabout 90 to 110 m crons

peaks ayafouitlaf o 2P0 Fueranss s depiehsnaier Hepetls daonegemjgordiment, the peak is the
highest Z0RrdelcbRbielfold, VSRR B B8 1AdicleRBRKS at about 120 to

250 m crons, and decreases after the peak. In one
B9 gmhedimenty the Byekne of agtive ingrrdigmbwith Daree tireatebmp a0 ©d 10

mlcronstIQm O/ Rh 82 abut @b 81, B&tt1D G, Gndihg GSvolle §MBtive ingredient with particle
nmbodi nent, the % vol une of active ingredient wth

size at aB%‘Ftl?%FOeQSQ P@oRts Bk rengsel abput 46 % Wiakpwn3 %- siniope erleodiment, the %
volume Bﬂz{bﬁee iﬁ%reﬁi@ﬂuhthgnaglc%’ siZ8 aPARUE00L0 196 mRASs IR théOrXr%L: %frﬁaout 3.0 % to

active |ngre ient wth particle 5 size at about
about 9 fi’% 04 §° Fovplumecqi apiyeingrydient fih patigle sigt atabend 204o@50gmicgons is in the

range ofedbOuts.01% tYabouN1 10, embodi ment, the % vol ume of active
ingredient with particle size at about 90 to 110

i agp G TRbediment, e % vhgRe offparisisatvith pEiolp sige azabBIPO g B microns s

in the radpéloftaB6ut $05v8 kd UBBuf 0 %Cirid\fﬁ‘e BIuRRIE PAridibd \bltl‘p@aﬁ’lﬁdlé:élz% at about 120
sl ze at about 120 to 250 microns is in the Tange of

to 250 ifgRs i B! 16 HRerTaB ©-517 tasbynt G %oa A encesrberiiga e ft yolume of

partlclesl \hﬂl PartiM 47t MouPR (1160 BFcrstidin R thhdelof asuz 6.0 84 to%g&h'b 5 %, and
to_110 microns js. O in the range of about 5

the % V%‘Bﬁ Pl Rgrteslagyy hgerichaina AP YD Bt 20 anerpey a4 the e of abou 7.0 % o
about 8.p8.ticle size at about 120 to 250 n1crons is in the
%%gge f about 6.5 %tq about 9. I n
ahestiments theCorlgie phactye mg&slfem mﬂégarwl% ﬁzeplaﬁttmabout 105
rmcronsﬁé Zlfbu@étS S590AHd tRO% tveludbQf RiteE B3gedlest Wi }Sa!i‘@clé ﬁi&lﬁor@than about 105
0 Wbto about 7.5 % and the % vol une of
nm”m“ﬁ%ﬂPF 565%i th particle size at about 120 to 250

Iiﬁl Rk @MBodiert, thd B ohBRIL affve BRIt FoP paid1O sizR BRI abBut20 to 25
one enbodi nent, the % vol une of active

microns; t‘h @?Oélaiﬁtﬁﬁomrﬂn%m%% peaks o @beuk 33 1o 49amicron® gnd dagmpases after the

peak. I drele@BEdilnSntadne o vohind3t UedRAdndrientatn batiBle 8fze &GbOY 0 to 25 microns
ient with gart icle size nmore than about 10

i in ey ghesonicl Lo e5bt Hage Teotolmes RS S8 edRarsdiqnh with article size at

about 35/tﬁ|40r1\fﬁ016ﬁs laﬁltthevﬁngmwaﬁs@t% dbomar %! cl e si zes from
m crons, to about 35 to 40 micro

bout
ﬁ‘r?é‘? &4 %jémenps égq@?tlgﬁ ingiseight isgviiyling Mpraisy §mb%ﬂll‘aem the active
1ngredledﬁ§ eaakife abtreylatiie: h}@tdi@zﬂi& amhn hpﬁﬁhr@d'ﬁh@ einBBSHnent! th€crYstalline

of active particle_size at
suberoy e Psore sty SRBATormd adFrerelir o o6 1 b Giectonpym
substantially ikt toAhdVaet &ﬁdl ih F%uPéJ’MQ | T 3B @hbodfrhdn, @rylsANME ity lanilide
article s ut 35 to 40 mcrons is.in
hydroxafrﬁceacluig zszer% lart angé @ygg actg)B@atfem]m%umpﬁ c]eﬂxlzgtenstlc peaks at 9.0, 9.4,

17.5, 19em@d,|mt44tzhe 200,280 degtgdsedi ent is crystalline. In

not he nbod ctive jngredient is
Fﬁlﬁ*P(f 1pgnty ff’f)mﬂﬁswﬁ §1{zed B&%h%f 6ayafk1tfﬁcthnrpasem including
characteﬁaidpeﬁltkl aRbboanodi. mmts 19t4)20.0 YZﬂSU 84.4108, 298 28.0, and 43.3 degrees 26.
Cc.aci IS SAHA For

| | nd
Inone ol ef?‘r?gzaéf&’ by af’gmmrwaaw Bifhiyatieees Fihby & X 1ey itfaction
pattern 1auhﬁﬁgatataalehsnc§jemsIaasn.o,t904 13} 195600.0,01410)24.8, HigQps.6 264, 43.3

e enbodinent, crys Li suber yIanlllde
degeees P APEIGeRTEG ok 1 104 Grna e dr DR i e ggibodisent, crysaline
suberoyhilifi¢ ﬂ}fﬂtrdn@mlcpﬁidtlefﬂardcﬁﬁkéddjyl’bg XCha ﬂﬁgg&‘l&h §§2t5re§5n ReRMSe Maracteristic

peaks acyigh Bl 104 9. 2 it 2ol A iec s dharctfiching ek at 13.4-140

and 22.762820 @il R €1 ofiyerdibdifndnd S AGI A Féracltis aitRakilyedhracterized by the lack of
including 30 characterlst|§ peaks at about 9.0, 9.4,
17.5, 19.4, 20.0, 24.0, 24 24.8, 25.0, 28.0, and
43. 3 degrees 20.



10

15

20

25

30

35

In one enbodi nent, crystalline suberoylanilide

hydroxam c¢ acid is characterized by an X-ray
walpdobnzmstd on  pattern including characteristi cPOREE®0&018737

9.0, 9.4, 17.5, 19.4, 20.0, 24.0, 24.4, 24.8, 25.0,

28.0, 43.3 degrees 20 and | acking a peak at 13.4-14.0

at 1east%¥‘19g%x§ abo% & 7dge§ 28 ?am 14 1618 6315%”??9 g8 Mo, 0.4203,21.121.3,220-

roxam ¢~ aci
2222, 2:21’&2&@ t2§r0-m 269- 2&@ aﬂdﬂdy@ 23’16‘ degra@& 360 An pectitee embodiment, SAHA Form I

54, 8 SRS b PR o5E Bl 0y s

maximmndalluaailalbmg 164420k anmedsBred by 4 Pérkina Ftin DST-@BstQmgbay e sone

embodmhent h% %11%”’5’%‘3}0%%@ g@'@‘@ % ngag%flf%%éls'&fr 10.9 &, b=
9A,

@GTG‘USZ@WW v=80°, lspmms groopB2peak at about <8.7,
%]%a%:a%%ﬂ%r el‘é}%dé’iﬁi‘!t‘} 5%’05%311\%'5 }@:;e%rglaéﬁidg Eﬂzggggﬁ%a‘%id]ﬁ $RHA Form IV
and is aﬁraaemdb’y amKeka@ diffacBTn fattdmgnélaﬁngz’&arattnriain cpt:dké pt about 8.8, 9.3, 11.0,
§ terized by a
124, %Hb | al g%zg%ég%&aﬁh&{r?e%; %8(26%55{?%6%} rmé?am
haV| ng a singl e maxi mum val ue at about 164.42.0, as
Ph ulrgd bé .a Perkins Elmer DSC 6 Instrunment. 5. In
armif t, the crystalline suberoylanilide
hYier aotiaihgredient darﬂasnwnpdratmhhto pmamanmxtlaﬂ somoposaend Mitdoléfor oral

admlm%fagon ﬁffftwe 111fﬁedlent rria%z ogtlcinal’ly be 1 n%coa?oratec%/ wi 0 gl?a?maceutlcally acceptable
carrier or mip&lnt iin eneseuiﬂmdmydna tthiel phdmahyxﬁnﬂbyamamp&ublectmsr SAdAlid particle
form. Ag)( inert excnpl% rﬁ thgfc' lﬁ @ hI%{['lgI} gi%eldzaga aryler oL d uen?l %ﬂay e:f I{JS%C? %Ft%p?i%rmulations

ern i errs
of the Iﬁesﬁnt ilvenfign, sutR asﬂfor &ﬂa.mp,le 49udl,a 5129019 a s&ﬁr 4 celPRosg, m@&iaB3n acrylate,
or Imxéh g fﬂr%eé)g u]fgklogea dlment Q e d?‘o lrlllgrﬁﬁr%u%ro%{y%sglng geﬁlrugo . ’Illle comRosmons may

furtherkaempmeardmﬂ@mnhg |agdno(epmaxmmalﬂose a:bdum@mpdm lutbricams (e.g., magnesium
stearaté and n? llchllt 0 rma?/ rc%‘m 1:15‘%13(:10%l nrI ﬁcié) %&dn?ves sJec d&l’? m ? der, a buffer, a protease
i‘hgre nmay op ar P I ncor pora ed W th &
inhibit@hammfaaemt a soaibilgzlrgcagep,t aabzhsemzezraanreur&lisx\fmr, aesmbllmngragent larviscosity
e al c a
incr eas?ngra'ggnqba SQ’VCQ{'EI[I_]CI‘,S 0 lm anl % g%‘%ﬁt 811 qg& FOIL’IMIH&%%?&G? é%tf ?&rﬁlermore the
compogiionsi dnmretsmtnvamlommmdvn finythe Sk OQSOImOHainele@e oonnmedlate release
formulgtﬁonk'ent may be used in the fornulations of the
present invention, such as for exanple, a gum a
db ancdmbodineny de pharmmeduitic] oempositieh éescabed hereiramayy/furthes be comprised of
nucrocr%talﬂh@%eﬂﬁl?? Hgg a&%rl oFeI %Adﬁﬂleanﬁﬁﬁgr%sﬁﬁwie artéq el“hg hﬂﬁd%&ge loP the active
ocrys I'ne ce ul ose. e conp05| i ons
ingredidng nmdmnowptplegte imgthe f(g'innlaégxs atay wgrya@ glmxampleghe compos1t10n may
compn&rb%%@ﬂ Eg:t‘)lu ﬂfa%d@@? ymee%ggo& Sb g@% of gatveén abgut’60 70% by welght of the
nesi um stearat e I on may conpr
active mgredtmt eFathdiniarg élee ceipesiti@dndyrampesddictien abcalt ﬂmlf Ia(}and 5 0% between
about 28! ﬁﬂ%eﬁ‘e%&ee%%b&ﬁ 55 %'5%%5 w h§ Hﬁc{r@t?#s@aﬂn’e c@ihﬁ&le g?+ Lajrﬁér%gdlluent
i Cizer, stabilrzin
Furtherangmnthe cammssl@o giay gomprise ﬂaeta@crn@oatgleemd 30% baeesnahent, 1 18%, between
t
about 2'59' [Eh&& ﬁ@c?&c%%@ﬁ‘ése sé’cﬁ%@lgéfﬁl %ﬁg@%@ﬁ E%eﬁigcgﬂéetﬁé composition may
comprierbeereen arpuh®§-5Heoriahout I@é .3 thy @ﬁelgbbtnagno$111re dteqrete @aig Bibggant.
| [ . |
ﬁ”&g h%ﬁ)(ﬁdﬁ%@hﬁﬁﬂ% g}rméggﬁ%gﬂéﬁ{ok@gﬁg%%%}rtﬁe{}ﬁgﬁﬂmg agcﬁ{t]tj@ 80% by weight
of actlfmnglh@;cntwom@@ﬁmf%sladwmght ng&oerygalbiergpHulaset dbout 1- 10% by weight
| Iy e h
croscaﬁ‘r%llo% 383’ ﬁm.l_zﬁg %%@? ggﬁ%éggz %e%ﬂprn%ma el ve gt?ng'}r egfher embodlanent the
Phammutmmn@mmpl dhesinventiothis abant AAH7Q iby vsighbef agtiyeyingrgdient; about 25-
exanpl e, the conposition may;gconprise between about
20 and 90% between about 50-80% or between about
60- 70% by wei ght of the active ingredient.
Furthernore, the conposition may conprise between
about about 10 and 70% between




about 20-40% between about 25-35% by wei ght

m crocrystalline cellulose as a carrier or diluent. 30
Wa-e006h2mBmdr e, the conposition may conpri se bet MEBNS2006/018737

about 1 and 30% between about 1-10% between about

2-5% by wei ght croscarnel |l ose sodium as a

35% by »geia%;ié ﬁcg crrgslg ecﬁlrh}all SEL;F%HQZIS‘%BB? Sz‘lél%gg %05‘181%2 g%%%q)\)ng and about 0.5-

1.5% by weighthhagnefmesearate. sSheae ehbodisens thaxtharngaeticallcomposition described

comprisef R AR S D GRS O T ant of active

A ngfeetﬁnﬁmﬂﬁneabmfuhe i2Gn#0Y/is b golifoghtlativn of 88FHstith hicrverystalline

celluloseglgl%j kk‘vd%e? glh &@13 Prnd::rl%% %%;e \%héﬁq(? Bl—golgérgd?tﬁ clasl ugngsq%ﬁrate NF,

contained 1 m a@nkatlin @rpsxdabm cﬂmrthemmbotlhmm » Ia@hmemmcai abmmmpm scvmprmmg about

160 mg actlllve %%edé?ﬁ( eagt 1bt I3 r%grtov‘%s ﬂgg%c‘;eﬁ%?l @l%la 4. 9 g%? xjoycgrmellose
sodium, Mﬂlmgeﬁmﬁ)g]rﬁﬁam sted@fh by wei ght m crocrystalline
gﬁ%‘i gl oﬁ*niea? gqe i 1a1§$ce61t195}f com%cgltl%s; E{r{ée) élrﬁ'{rﬁqglfeld%% Sa% Ila}'érﬂlus
formulat@iie aé(brbmdltzxmmfor oﬁaha&inpxhlaraltlame at ascadolid onipmsd ﬁorranSmtable solid oral
formulatlggmclﬁgeet%r efxamRe gt% cags% ules, gzl%h%rggulggp%tes %IQC}] @gﬁ (%T(;!Srt]l?[];ble liquid
oral forngulagionsi 1nlcltﬁctarfmﬂxammle,renmﬂs1®ARﬂs wid the Fkes rio ong/entaidinientof the present
. . cell Avi 1
inventio Ex § %lﬁiogoﬁ t;ogm \1%18 Tin ancg%sugam)l% c%grghéém%gﬁg%%krge%ﬁg
compositians af he pxagemmnwapgm btarnprAe £ bartl lgelntirecrpodd madditipstoghe active ingredient
and the 15’ arag%ggl% T conmposition conprising about 100 ny
ive Ingre | ent, about 44.3 ng of mcrocrystalline
Spéld Icm1ex$/e11lueabonrtlud¢ Bt pag nof lirgited g, argwal, k orgwsh (spdioumytarch,
nes
pregelati %é)cysttaﬁc’lhl) Za sqgar% nﬁgtc %ﬁ%gﬁ;}lltﬁ glﬁ:g&g fdgxtja%nfggelﬁlfggﬁ grka't@ﬁf te.g.,
rrucrocrystalahd: sellulwsel, awraeryldess.g0 phlomethylatrgldte), walgivfrorarhogalé, mapighesium oxide,
. dm nistration, i.e., as a solid or liquid

talc, or n&%prr%g{hglﬁf) ‘able solid oral fornulations include for _

Eex Higwdl &rmplatidret gharpapgichlssiccqprablessanrigrsana)l kegion pelepest solutions,
suspensi@lﬂdefrﬁgﬁorts Cc))krg glésx g&ﬁl{qupsl of n!) gﬁ.lg s&(ra'lts eer h%ﬂ{/lgﬁe' %%51%1 pol?/ethylene
glycol, aghigjeetable drgammest@ﬁ stches pth)é@éq@te Bxmvelest ofoils are Hwse of petroleum,

animal, \\%?&qug' I‘églgﬁl nioé dggge e%nﬁ@ Barfhe Gift Qé}sﬂegn 014 %mﬁe?ﬁ ol Ctﬁ'igg 811

nposi'tions o r'esent
sunflower aikemt ifignliven o S@eerawham agseluaﬂudn thefplering ¢qmn92dftmsr figadl oils,
sty RIS AR 501} ASE e LB s
benzyl alcphril pemethy) parabeparantipxidangsrso¢h e(sgsqyrbm e or sgfham(’phsulﬁte chelating
i ar (e.g., lactose,
agents SlRBgg&hﬁ%{e&gﬁggg%é&edé%%dr%gﬁ% 9 a cellulosic nmateri al
Ihaddjtion, theicompesitioss alay fudercesiiptifedueders (8:8-» aeaeip] epustarch, gelatin,

carbome£ %thgle?lllgl%eg g@atr gbﬁjﬂ q{t&ﬁ?él)(%r@%yl Fn&%%cﬁé egh&ﬁﬁﬁ@g?ﬁg%yl cellulose,

povidong)i dquntdgramgmgi:rm {eansompish et ittireta Ialgyugm g (homde,

croscamféﬁE{e |5 6diSm, Wspgﬁii&% r@ﬂ%}gxﬁ) l§§d1 kidfch @ olate Bi (Efé?gents (e.g.,
Sl ons or ol non ueous sol vent

Tween 28y Bwqsp §PyHlwrneic 68 bde ac1<bgji|1t§')etn]q§¢p@n@1b@r§, gwfactapg ¢-2-» sodlum lauryl

sulfate), E%(ym%gtf h%pg 1§ %Qlluﬁlhﬁﬁé Eéeﬁts%é‘g %%r(ﬁtﬁbyetfelleﬁékﬁceml) a glidant (e.g.,

I's are ose O
collmdal\,selgen digkide), mﬂ-@cydmts de-E-caseprpigiapid, sodiumenetppisulfite.atyiitad

hydroxyﬁh%o’ie) %&ﬁﬁ%&g ﬁeoé I{yd@x?ﬁrﬁﬁ}ll cﬁﬂsuléoes% g{lylbo\rf]csplg }Lr%mgthglg&@]{ldr%gs\éﬁa Rllescosrcy
mcreasmghgexfts)ﬂelgomrhgn@roq:qb!@wekﬁﬂy:on flioxide eghyll scllubpsp ghay ey [swpieners (e.g.,
glycols, glycerine, propylepe glycol or other
synthetic solvents; antibacterial agents such as
benzyl al cohol or nethyl parabens; antioxidants such
as ascorbic acid or sodiumbisulfite; chelating
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agents such as ethyl enedi am netetraacetic acid (EDTA).
In addition, the conpositions may further conprise
whrwdaesi{e. g., acacia, cornstarch, gelatin, PEr/082086/(18737
et hyl cellul ose, guar gum hydroxypropyl cellul ose,
hydr oxypr opyl net hyl ceIIquse D povi done),
di sintegrating agents ( cornstarch, potato
sucrose.EpeFtame. Ciffig P%q%cﬂaaerlag a%ms %%weapwn&@eth% pdisHale R rraggefiavoring),

prese:r\la'il‘;)é’sJ (HFQ THIRERAVHA BlcosBl; aHaragH{E% lﬁ?ﬂbxﬂme%t et amd magnesmm
a Prinopgel ), detergen Tween

stearate mia@ﬂly@ee glwqh,rseﬁp@ 1@5@ sulﬁter)eﬂ%més @a ’t°§1)‘°‘d"‘r5 F‘B?@adé,‘@“de)

plast101ﬂeﬁl'lé E' it phitdlafea it St &nulmﬁ&g (é-’gg‘ daféfnét, hydroxypropy! cellulose,
fate), permeation enhancers, ubi 1i zj ng agen?

sodium tagryé sulfa b }p@gpgy coab@gs;ﬁ@ g hgﬂl@qq@e@oy g@lp)@n}mesh c@qnpgj ek film forming
agents (€. § &hyl celfftbsk OcHlAdtesSpdiiBmhc i fsh Sfor a@ibdmOXi dant s
., ~ascorbi ¢ aC|d, sodi um net abi sul fite, butyl ated
w@fr@s@aﬁms@r% agtive gggadient is prepared wigh carrgrgf Wlﬂrpéfgsgﬂt the compound
against fafidl @R 8on ANH HEHBELRYINTE Y Bé(ﬂtroﬁ@d ﬂeléh&sf&)mulzﬁﬁ'oﬁ Ciﬁk%cﬁﬂg implants and
I ncreasi ng agents Sﬁ %@ car boner, i dal l'icon
microenginsWpigd del@tewvst@éﬁ pdsgradabis, hioceyurs lbleé’@)é’éle@r?é? ke yseds guch as

ethyleneumm%gg &bl i3 d9ack! CEB{ &Q@{cﬁléﬁﬁgen, W%r%&ters and polylactic acid.
artane, C|tr|c aci flavorln?@ﬁggnts

Meth"db@ﬁ BEEPARtRD O ﬁl@bﬁwuéaapmwil&e &PPagn @ékﬂﬁfrdav gﬁaﬁg jhe materials

can alsdUe@BRMYALINBSciaBy Hom AlR G@ﬁ&ﬁ@n,an@ﬂeiayﬂ’haﬁha%@ﬁféhls Inc. Liposomal
parabens), lubricants (e.g., stearic acid, magnesi um

Suspenswég?céltd@g liparapese F?;?geé%léo gnf%f& cellsgpieh mﬁmcmlwpﬁw}eﬁ p iyl antigens)

can alsd He%\éétdﬂis %ﬁarﬁﬁcéﬁtwan‘} Q&&eﬂhﬂ@karﬁérk | TiRRe EHn®% ipftPired accordmg to methods
| asticizers

I ethyl phthalate, triet
Known DitpReIg)ol o i 8 7 Sraeasiesc At B8 PaH AR b by

qxﬁb bﬂébzﬁﬁﬁm 0P pERihdaGlidaPebplosifidtls i 8ontaiP O Y000E con@Rhdnd BSvell
pol oxaners or. pol oxam nes), .coating and film

understchﬂmhﬁ ért fg@eécﬁfngle( by 1§1xmgegrmlatlélg,| qr ltﬁbgé éormglgrpﬁ)cg%% The active

therapelﬂmlﬂgi’&ﬁéh@?sroyt%ﬁﬁﬁﬁﬁi wath Gk &piedlihbiVa bifarmd dButRARy acceptable and compatible
nbodi ment , thea?ctlve ingredient is prepared wth

with thecagwq ingredierh; o gy Fd“BPlé‘t“’é’@fl thenetixepE5BIS At mixerhy iy addjtiypy qustomary

for this ﬁll,lerSEe st hvehicRNstabidizde @Sy meﬁ didenBSand ceREtEOby @tomary methods into
se fornulatlon inclu

|nplgnts and
S““ablerf‘i’%‘}s PridauTRLeR AUer fa\lylgfsyccglg?g fablrss, hasd gerRodraglabp Fagsules, aqueous,

alcoholi@ lo@@iwaﬁlbm AdpR 1Kees Stsrdalgeused, such as 0 ethyl ene
pol yanhydri des

tate ol ygl ycolic acid,
o eyt o it Sageesiiens s trBar i csige gef o orcaseof
adminisivelidhQds uﬁlﬂfrm[l]{r] ep@saiel DsAE uﬁiUﬁmefaQﬁiéﬂ IhakinQesrs\té bﬂymb;my discrete
e skiJled in the a The nater|

units suggcﬁaasglsg%y B&aéﬂﬁtf%ﬁt YL RRT Eeatgds §pe pW%tazrgng a prec?eterrmned quantity
of activERigRAeat JaRBlaRD ¢ Mo Ak aRE tdpedlcSifedtRE assbdiftios Gzlifﬁkhe required

suspensi on |nclud|n | i posones, targeted. to jnfecfe
pharmagsuffal cwrhsfﬁémeﬁswgp e Gege gt Fmy of Fmaﬁ‘%twaéﬁsd}ctated by and

directly@afenddn$ 6n B uﬂﬁ&&clﬁﬁted@h@foﬁ&ﬁﬁ@idtl@@idgbédﬂﬁﬁa&ﬂ&lﬁkﬁaﬂwular therapeutic
These can be prepa accor di t o .met hods

effect toi%rz{ghgm 319 theyuitations ipherept in[fi:u? ?.Féo oY nges}zm aétlveafgmpound for
the treaﬁh%‘ﬁﬂdiﬂ iRBedbals. W &:rtaf?ﬁdnﬂi&ﬂln{‘dﬂts the E&de&ihlt coflthf@s about 600 mg, 550 mg,

s00meE RS A 0TS S48 RSS9

90 mg, 8% inlg 8‘0q1fag, g3 APy ®mg 05 Mg, %0 rﬂ@, sgmg,rnﬂ)l nag 48 %}g, 640 mg of active ingredient.
et m ng pr.ocesses. e ac t herapeutic
In one %“?P@P‘g&f‘%ﬁ‘? apguRfof &ﬁ aﬁf"fé%ﬁf i§his@ %‘FSP%’P?ES that are
ﬂlma bhﬁﬁl@déhﬁ&ﬁl:drﬂpoalﬁﬁﬁpiaﬂbé Rcladd i6 aupaiind| gckid Bispdaser together with
ve |ngred|eg} %ral_$ nLnlstra on, the actjv )
‘“S“‘“Ct%&’a% U3 Re %etePP R he Bharmaqentic GomeppstipRfs ats’ﬁ‘r‘v’ capsuie,
purpose such as vehicles, stabilizers, or inert
di l uents, and converted by customary nethods into
suitable fornms for administration, such as tablets,
coated tablets, hard or soft gelatln capsul es,
aqueous, al cohol i ¢ or oily solutions and the |ike as
detai |l ed above. In one enbodi nent, the ora
conp03|t|ons are fornulated |n dosage un|t forn1for

______ o, . o o
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25 units suited as unitary dosages for the subject to
be treated; each unit containing a predeterm ned
w@ a2y of active ingredient cal culated to pPOOHUSM®06/018737
the desired therapeutic effect in association with the
requi red pharmaceutical carrier. The specification
whereirf the ampunt dbibe getive migtedfeorigsbonf 100heg. | Invweaémiomdigame the pharmaceutical

oo DT e LSBTl R P B

particul ar therapeutic effect to be achieved, and the

Procesg clf ﬂgdﬁ&h B8m 3&!1}1%&? Q %é&l 1th§ Rzilsrs%t !F]iol%fﬁ % ?np§r oundi ng such an
i ndi vi dual s.

I'The quesenti mventibo gravislet 9, prodess dbpaagecmgwatcrﬁmninammpmt comprising

suberoﬁ&xglcfgggdg&gmg%ﬁld c?roaoalgghacggt%fq% h%gegtgtlln‘gél nylg%é reog as an active

1ngred1¢rg wheg€in raggut815)0ngg oBﬁwn@twe? Blgt@(j;ent? Basmgl m66trﬁghs_sﬁ0t1(mgproﬁle with a

or_40 redi ent.. I
sumlan%a%fgre(f% rﬂ) ast t'ZS@io% com ﬁaael?n the fe Flhegc &solu oq R{éﬁg al?ogﬁ]t in Figure 2,
compriging thsfegs OIOO rrg The phar rraceutl cal conpositi ons can
in ] or_di.s

RBet ner e Bk ML B AEl o RAS e MRS 2t on. 1

dhke erbbandingeatt least hefo phrsoheaoEubd caistalinapotive imgredieat @ produce said

singl e, I WO 2006/ 127319 PCT/ US2006/ 018737

wher ei R&ﬁﬁ@%g% OSth%of the active ingredient is about

Toen pigmative pneese tsodispiine comprsitioh s predveert byoad followmg steps:

GQPO ' e a

Bt ar i R B S A b S E R o gyt batcn o

Pr odueisgllde agitys intgrediest;wi t h Speci fied Di ssol ution

%@)t es c?ysae_lhfm rtfla‘esa%ﬁf7 ﬂngrg(?lgﬁt tc?%oﬁ’l%cg\é{ lg§s§ 01% s 50918 %g'tsh otf crystalline

produci'ng a rysta e conmposlt1on conp

suber @W\amlgr@:cu@t Hhatis taxamwlmthzm tigr millegh hnawermmﬁut drgsadifing active

accept salt or hydrate thereof as an active

i ngre ent vvher ein about 100 ng of the active

i(Pgr e dale@dmg blsasathe first Yateh witlditdenel the seomdbroh of @ysullite ative

sim | %{gré ent @)ﬁ)tr&fucé ga?d) T allﬁ}e CO%@? %O to 100 conpared

to the reference disso t|on e shown in Figure

dhe cw@tﬁ%\m soppsitipecasttegnde Gfther ;p@ac(:sgyd opysived 4 praimeagedical
composktﬁ)ﬂs&/hetré’iﬁ’ tHR %Bt‘ﬁjg GtivRlin &é?{)ﬁﬁéﬂt l%\ nfevz}r ss%ﬂltl%{;' h{oﬁ‘ ?quith( bgnmlanty factor

es o

| endi ng at | east e Crys
(f2) of aé&qaq;t@@ t¢ Hrcomipamnd tOttbe 1eferdioe dissohitign profi }@ha\l\/ﬂl 1nrfegure 1. This can be
I S
accompgf}fégqgl ?)iﬁlgglg %)eﬁg,pugé;tlo@llkeoc?s:&?ﬂg\rég B(E:sgcg)?l for %){%Hﬁ qylenmpsulatlon of the
crystallige @(ngOS)(tlaylS with ¢1 mglopfrexqmlpntm Dhg wghq:mura fifcpmed duging ﬂe capsule
packing! ;ﬁ‘&re%db{émaget, QecRis 3d %ﬁ)&?fggg Statﬁé c?%? 1rfg}erd%%1 élgfﬁ{cﬁ fogcftst tﬁg'gartlcle size

crystalliné active | I ent;
distribugier, theeeby ptiecting dndissutipnatie theeﬁInquera@funamnle byelazn dartizet afflacted by
er in
copsule Qi bl et L I Sl FELP g BB By 1BRA%T e
iThefetom, énget afagher W@ﬁ‘dﬁfﬁ’@ thet presepignventien IﬁerléﬁtS alpageess ofjpraducing a
pharma@utida® 8ihpdsiin §c§ﬁﬁﬁglggé\;e | (fghldg 'B%ﬁ?rf)ﬁlnlu& &a &5 gﬂhxgnacgl%cally
I ngredi ent to produce sal"d crystalline conpos
acceptabip galicqr jagdrate|themof avanie8yetipgrpdienirvheimtho entirg adtye ingredient of the
pharmad¥R&E 8iEfbsiBn RLQHWE §1r8 dROATIR ?ﬁgﬁé G s1ﬁﬁ%9 $ictdr ?{i of at least 50 to
wherein the entire active 1 ngredi ent has an’in Vi
100 comgpazed &9 the refprennedtisseletioniprofileshommiig Bigimeyl, ¢eneprioing thefsps oif
8 | eastiafinkQ: LA LARALAA lialile ulRlRLENCe
di ssolution profile shown iIn ure is can be
& conplendinsat 1eaéytwaﬁ>psc§>¢swé ﬂprcwglﬂme agtiyeirgeedgmypandal | i ne

€9MPO$tdabRg safiPPhafiABRICR c@ﬂlpm% Bt bRAQbakh&.
13




(5

20

25

30

35

ab crystalline conpositions with or w thout

exci pients. Due to the pressure incurred during the
weapsubs19 packi ng process, breakage occurs on PEEUS2006/018737

particles of the active ingredient, which affects the

particle size distribution, thereby affecting the

di ssolution rate. The anpunt of particle breakage can_

Beongrenghediagniyihe cysigline actiye ingradient inpicesed om ﬁtya@glé@rwwf active

mgredlénh@r G @IERLMG iRrEHidoY BEmAR Srsa P 38V &t bi d thixWed 8 -organic solvent and
Therefore, in yet another enbodi ment, the present

water. Juppe gRPRMEIGUE eredigsobenide are Tt @fd%b%ﬂgl gthangl acetonitrile,
isopropifoRidiBeaittd-Ralm GREBDSHideANLE SRRk SiNG: RYREEAY k! ehﬂsdlmem the
hydroxam ¢ acid or a pharmaceutically accept abl e sal
mmre&Pmﬁpw albot $12% sthaned Japnaembagdimens dheamixiag comppriseseabpnt 40-99%
ethanol Eﬁl%(ﬁﬂ% Ifafer. aﬁltdn¥ SmbHh & BB c qu p&f&%neﬁ&%%@ﬁ&ﬁdg%@omon of the
osition has an in vitro di ssolution profil
blended Jllipejagtjvefingredignt.(f 2) of at |east 50 to 100 conpared
tIanrI ﬁ@n{ast@grs&gﬁhgpmiae&ﬁc@rboﬁ{ efilidEis §J@>@M&d ] uflfaw“@n steps:
,. conprising the steps of: (a) crystallizing ast
t(?»)o batiBRe & Bet-railling cristallipe agtivg inemdient to pdpgs at aﬂa&twd“nﬁ@atch of
at Ieaggmﬁmgaggg Rk the crystalllne active
i ngredient; and C). produ0|ng sai d pharmaceutica

%po§pts§a8ﬁmg,tl&ﬁctlmngp<g¢m EoPTBdce pideast a segongdgbatch of crystalline active
2006/ 1t f6ehs 149RPR6R URA I millbd &rbeet%ﬁbéaW§He abf\R ingredient;

crystalline active ingredient is prepared from

c(?)yst Slepding £4 Igpit be ﬁ%ﬁ&% Jicheviftrg feagfitierrecord bately fecrytaliingective
|ngreqkﬁgmmt@gn1an organi ¢ solvent or a n1xture of an
organi ¢ solvent and water. |In one enbodi nment,

Sy aniPEodusipg said phagmasauicalcopppsitionriramptaidplepded Efshﬁ}ﬁlc?Fcond batch.

&€ SileMMbolinlef, the FBR BAOPSstaBid adHRtikgEedi Bhs alHbaf Biticle size of less
enbodi nent the organic solvent is ethanol. In one

than about 50 i hie sgqomd Bateh glchistalling AP égsedispbhas 2 asanpaggicle size more than

about 1% BNB anothBr NRDIRFRO te TRA batch SeLrySaXind26:ve GRRENiSHE Bas a mean particle
about 40-99% ethanol and 60-1%water, ILn one

size of lestiiRsaiahati0 Heyaad thesyeond bye olsryrisding potiis dngradipni hasrignegn particle size

in the ramger &8 0Butab0 tes0 . and @ektickMShdbliks:, 85k lome &“1&9 bt SRtystalline
an alternatlveg% ocess the pharnmaceut |

active lltga?éﬂﬁs'&}st G55 1 £003F WL IEBInsye PRSI Gy ﬂ%ﬁS@ﬁg*d baiclygrystals are

less thaifhiout 300 ;9. WWkhe Binbddirfkht, Glel $d)a¢ perRREMEHyl ¥i€apsil S @ pRftfon of the
pduce at least a first batch of .0 crystalline

bhmhiﬁ&ﬁ&bgwaﬂﬁﬁéﬂ¥%%ﬁ (b) crystallizing the active

I 11g bRddratydirhedt, KﬁEeCfdthﬁtchf drPRalinednSEHER Hastahéan pﬁi“ucle s1ze of less than
tive redlent that is larger in

about 6 lnd s e e cpilli pocB ingFHep iR o e pRfiggsize of about 100-

250 pmi ﬂlgz[rﬁdieﬁéihbodnﬁér‘ﬁ tk) far i chiada oﬁérysltzﬁﬂr&imérb(ﬁerft ihiisSd mEtpaRticle size in the
stalllne active

t ast e sec d bat ch
ranee of et oF a1 65500 Dot 6P e SHOHS BRI i prticlesize
lnﬂmrﬁ@&@ﬁ&bﬁﬂ@ﬂufﬁ@ﬂhﬁald bl ended first and second bat ch.

I n_one %ﬂb dlne t ? first batch of cr%ggalllne
actipge chte enlloe HHARPERAETS BeRY SR cygalization of active
ingredienh&ferale QUdive5ﬁ)grém&rﬁ A8mtah Oraafic e1dkend ot 2Cl|ﬂ1xﬁfre 6ff a)ﬁ?dr@nicl sbFent and
ive i ent has_a nean partic si ze nor
water. @6’8 %‘g‘%?ﬂt t"%"r&%‘t jobyend T RERT ¢ o f{‘?‘i'éanf’ﬁ piogn Ogéf‘?f‘ﬁ’"é‘fe
1s0propﬁfo}/8idai|céticrhelda¢ﬁ bﬁé@:rﬂbﬁ@hﬁﬁtl, @8 brglaﬁs sélvdte R{HAAGIL EdR embodiment, the
ze . of Iesg %Q? (ﬁ the second bat ch_of
““Xt“rec?P’g‘?B‘”t‘S&F PRWEA G P §an g’f“é’&}? Eee “é“é B R cRpRrise bt #0-99%
ethanol 26 6071 % weter.ange of about 120 to 160 m In a particul ar
95% of the fi of crystalline L. )
e it it s et ThoP afiGrgecobl crisaling acive ingredient

is blended ikl hFBRIN6Q-5 B DY a6 ffirdt BaciS RIRA drybaliiehagivy Bhaldkn@re | ess
t han about 300 m In one enggdinent, step (d) is
performed by encapsul ating portion of the
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bl ended crystalline active ingredient. In one
enbodi nent, the first batch of crystalline ingredient
whawea21sean particle size of less than 25 aboR€T/682006/018737

and the second batch of crystalline active ingredient

has a nmean parti cI e size of about 100- 250 m 1In

ﬁ%oggegode 3 Qof the a o’ve ro@es S. t ?tlhzatlon ste?» 1X\$ot1\%|s Iséeﬁ% In another

PERThas a H AL ¢ 5t

embodmwbmﬂthezeﬂoomprd&esm,ahmbld:dulmz;saunn detbrahmd bph cemy@trasﬁrhmlatem program

that usesraral enc\:/a%sulflz{%%% a%% 6\%? 3 a ?%%Ei?ﬁ%l ah tmlo H}Odné %mbbcpm%{lththe blending

ratjo is opmyl&bthtol cbragn zammpwstwm'gltled B&HA dxsﬂsolpn@pahe @cbfflg smilar to a reference with
. CLys al |tl. 1gon Qf active 30 ingredient or crude

a dissolufiod rate Agle ﬁle LRy

activ &Rt from an organi ¢ solvent or a mxture

ke imntnmlgmmlpa:omm v erotesa nfiprodveingrecrysinllone acivh mgradsnt of

h ani c. sol vent, s Qne 0 9 -
h

suberoylél%lﬁczlieﬂ{ fox%%ué: taglquOf 2 P}ixannaceutlcaﬁ¥ aclzg%a le JaltgFaC e%ll Ch’eléegf aompnsmgt e

stepsof:l n one enbodi nent, the organic solvent is ethanol. In
gpﬁ a n%n;(fg\(z)l flngtce%/stalhn ctlve nége?mreltttﬁ gggntg'arf & golx%gg r\i}rz}tre?gfeagl%%ocure thereof to
about fod9 a 8Rety; et hanol and 60-1% water. 35 In another
enho t e out 5
bgﬁi dlllegFlll-] tPe lprrilo e@taéllls%}g 3‘?% 1#13 Iso(eixlgﬁ% c{f?sglhgxlte J%Z&%?\n&ﬂ%lt and
Elud utco©ﬁn§%a slfirry tpeoblain e rdgaztstahlzvd dclieglingregisttal | i ne
2
Iﬁ%ﬁ% %rgbogl n?% '?%stall?‘h% Wegg%gc(é&%?no&eg gig’l;gé ?Eé%ﬁ&@&@i gé less than
about 60qumy.st al | i zatl on step involves seeding. In another
t io
I?gpngg%rgﬁﬂ%gdlegnt Jﬂg c@ggygeuzg‘glrgecls ?éﬁil%nt 1£ %@pa@édergﬂhyge s ?
uses @h enmﬂp@trattalbm b¢tealoag'edlnrudtel anaprgaic dplysw! mateo 1Pr mixture
I odiment, the blending ratio is
therwftg?(g%aseu]s}%gg’gﬁi n a conposition with a SAHA
d| ssofilt i oneratlngshodlutptogihipvearetyilled crysfadine cteveumgrédient.

ﬂl a?iotﬂiﬁr.sgi%old le tﬁe%r?%ﬂ[n?g Eénge i I‘é%lll {Srejp %pére-ﬁhlﬁr the step of dry-milling
I nventi on a rov €S a process o
Crystallimmtiy@hlateﬂxemedn acf@rtlmeemb@m@nt ahet crmfrtallnmmwwmmehtl iglebtained in the

éﬁéf gcid or a pharmaceutically acceptable salt
presene %k@?érate thereof, conprising the steps of: (a)

Iprow muqugnmt s step (2), naniaiste of é09AGredtnelnnd 6¢ 1 Grwaserdsoused In another
emboduf?%;t \ﬁﬁ E%I% (bﬁﬁee.{jmﬂf i ﬂeartgd)g) H6-95 B(E] gﬁ%lt %@&lﬁm{u@ it uﬁh e’&iﬁodlment

urry to esta 0% undi sso
step (¢) spyeratedl by eocémg from bﬁw@pleéﬁ ©rp7C trhgtweer 5 081G mglbmnéS to 72 hours.

]ﬁlaﬂ&ﬁéé ehf®o@ teﬁ)t' @xe E}Q@ﬁ@&%ﬁg\%’f I}e!r @(ﬁﬁiprﬁgst Blé{ﬁnfl%rﬁg&ﬁ db @@% of

one enbo e crystal l'1ne ‘active 1 ngredient
reCfYStaﬂlﬁedsﬁCéﬁJ l(lat)edlhragvx@ afrew 909 ary galkinesictive ipgredient haying mpasparticle size
less tharP® @tr@g I n anot her enbodi nent, the crystalline active
oss aln| na |’€I}1t is prepared by the st eps of: (i) adding
Bhreynyeatitn aleo mevidase prosgrsedpefecingeryalisegaivedngedions ﬁf suberoylanilide

hydroxa}é@éffd %mé»ﬂ Fﬁwﬁeest‘ipﬁbpr eof to forma seed slurry; and

e slurry to achieve wet-m || ed
c(8)st pioviding caxstailine agtivg insghidesnt to 2l mixmrrorf 4809 Grathsa Plraad ©0-1% water
t he C&Mﬁﬁggh_ actlve ingredient is prepared by the
step 10 crystalline active ingredient.
| lﬁb)a heaxﬂtlmﬁ slelmzs mSWéh%h 2—3(%5@ urdispelved ¢rysidlingactiedngredient;

' '@@r egéoﬁﬂé tHe%luH?tt@&lﬂﬁﬁi tHe'?ecIrﬂ@alhzed active ingredient; and
(d) blending about 40-95% of recrystallized active ingredient with about 60-5% crystalline

active ingredient having mean particle size less than about 60 pm.
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presence of hydroxylam ne. In one enbodinent, in step
(a), a mxture of 40-99% et hanol and 60-1% water is
waig@d/1213m anot her enbodi ment, in step (b), theCEUS20§018737
is heated to 60-75 C for about 1-3 hours. In a further
enbodi nent, step (c) is performed by cooling from
between 60 to 75C to between 25 to -5C in abaout 15 to_
79e pstepsinventon psopigtifiesa RS RIoAtcing R YHilBead sstdy ingredient of
suberoyRRBMEhf ddbla RS acfiQFRphHERcdlienyd hfgpahe it o QydaRbeof, comprising the
recrystallized active ingredient with about 60-5%
steps ofcr ystal | i ne active ingredient having nmean particle

$)Ze  ad@SScriNAiheabORin@idN o ahNRedn¥s8REA: @Ra Bi&fre of organic solvent
provi des a process_of producing crystalline active

5 i ngr edieMteIdr fEMBSHEYt ani | i de  hydroxani ¢ aci d,

CONPr kdt-Adlitd e Sh@Ps hieveIPystaline REPMIihrEen® WA hhd pdfle size less
active ingredient to a m xture of 40-99% et hanol and

60- 194hRAeRNt S f orm a sl urry; (b) heating the slurry
(® esthalihpaR vzer.ﬁﬂ%ul&nyﬂyscswlg]%ﬁﬂxl b SLAI0% Bd BE; b

i ngredi ent; é}c) cool i n% the slurry to gbtain the
(Qcr y seading thealiriyde pelev Pnirieablaiithe serystiliged pribisdpagtiont

0 abetdlendOdiBel Rfsieh@O! the hidlthek 28HaiRCNaY6] and YR i PhrtidMdrMhbout 40-
about 60-5%crystalline 35 active ingredient havin

95% etlggbl I uticul o Bbos e SgmiiE o DR+ sEghand Satpgs wsed Tn another

particul 2Qe6diéd 1 OmbBekt ARG DdiBaidiand Thiger RIBSE NMh ohd\WMASYAInRA, after the
al so provides a process of pr oduc%l)sgygor ecrystallized
e

wet-milling §iepaatiliagy Vel Sdh or Braneigrerodisent hipeiFysaliipeacys geredient has
a particlkiz@leR Bi@GQUDD gal. | y acceptable salt or hydrate
ipper eof, conpri si ngt the steps_of: (%Z addi ng . .
< JReERbPHipentatien § &Steblishedbete 1040%ncwtganine Rgicylepembpdiment,
step c) e3tabliskéLHbButQf 1500 Gadhed. HOdnéRAbodimeRHep'@ itichieRed MBAtmg the wet-
. Iurré' éoté) wet-mlling the slurry to achieve .
milled syt S04 idonles PO HaPeber pPodime Rl 1.6 (Y ty heping the wet-
milled sl@§%t 63-662C fadeht 15Ohdlrs. (16 h pAgailirghbbiigheitepd)lid REieved by heating
slurry to gfé%ELISh about a 5-30% seed bed; and (d)
the wet disﬁ’érytaﬁ 01 GriPabegt Ise - 25C to obtain the
20 &ﬁ&fe)éﬁﬂa@dﬁhﬂeﬂtﬁd%pﬁ(% is\perforitgd 6dt&iihg fr@m:?()—mr@toengﬂd‘i Bt 15 to 30
n step (a)., the fure contalns efhan n er,
hours. ﬂﬂﬁnﬁﬁ?ﬁﬂéﬁalwﬂ S s PoorGO PR %f@mﬁ%—ﬁag%@r%%@cﬁ%?bout 15 to

30 hour€ M2 @b sBIZ tprocass Mhay tikoBre@bmBiaRitns &f decRhdhi At tediplat@d Within a
[ arti cul ar _enbodj rerg a.m xture

.. LS used,. I n _anot her, ment,
specifef el 56 meyapd B EATEIE AP TREPER 065 GEEES PRiog g bme
Thb gsbiverpotessed intag ffurt:]ﬂéﬁcon\iiﬁis% it kiep BIbl&HdRIY, recystdlIgR8 bictive ingredient
I N anot her enopaqQai

) 80-95% or. nt,. 95% of th
25 with wel gl Ahysflint Bl Dteieat B ICHOSHEL0Y St to tqps &) and (b). The
wet-mille@ 8@31?]&&? adtipe gigreﬁQﬁt @fbe taked ﬁ‘blg gmgﬂibﬂﬂihméﬁ-nﬁllsdl ﬁ)lﬁteﬁal of step b).
est ahl i she out .a 10: 20% see . In articul ar.
Atterna§Rh e b e AR M e S30E R Ceod B i SO kaA lge to stops o
and b). [Therefoge, ﬂﬁl | b@d Hini | TR lcrys&lldp adjve et @yesk grydusedinitittsainB @r different
wet- mlled s

rry at -70C for. 1-3 hours. J.n another
sotvent iR oLy 0 Syeliafiptisationy R Ty UlBaAg0e Meredion
30  The blemdihg rato Shyibd detadinind b Ompuedr sidtutitibn dofEvake Uh Sne driibodiment, the

. par.ticular enbodi ment, step c) is CBfigvedb #eati. .
wiending o i aE vy oo bl 00T e e G AR acive
ingredient. In a particular embodiment, the blending ratio is about 70% of recrystallized active ingredient
and about 30% wet-milled crystalline active ingredient. In another particular embodiment, in step (a), a
mixture of 9:1 or 1:1 ethanol water is used, and the blending ratio is 70% of recrystallized active

35  ingredient and 30% wet-~milled crystalline active ingredient.
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20 I'n one enbodi nent, step (d) is perforned by cooling
from60-70C to 25-5C in about 15 to 30 hours. In
waewbheri1enbodi nent, step (d) is perforned by PODUB2IG6/018737

from64-65C to 20-5C in about 15 to 30 hours. The

cool i ng process may involve conbinati ons of decreasing

the tenperature within a specified period of ting,

aridie fericaialse BEPVideea Propgse pharedusing grcrvatalised idtive Mgisdientsy

suberoy@hilids ARiroxhBfc AROKE pRARRESSETy rZ@éégﬂcaHE thed: h‘}&%ﬁl‘lé&)ﬁtcg@pﬁsing the

step of blending recrystallized active ingredient

steps ofipj t h wet-ni | | ed crystalline active ingredient that is
pPreAusRLidg cBstRfe 8RR INEMient B af bRRRic 6er@NehidrR} a mbliGe thereof to
wet-m | led crystalline active ingredient can be taken
from afipbressdip formeHEmKet - i | | ed material of step b).
Alpper H;&&ih% ﬁie)ﬂmré; ekt Wshd GFiGHYS LidkhhtiBy a6 bt h€ crystalline active
i ngredi ent can be separately prepared according to
steps“%F@waﬁd b). Therefore, the wet-nilled _
Crogst 8bdiinD te@64tkMSinl sRYOTh BRUErIBYssdl fo PLAPHGREL thil shfdGaturates the
same or different solfvent or m xture as conpared to
the cFSefodt | i zation conditions of the recrystallized

aqh) V%dciiﬁ%ieg&ic% fe-cry3fiihB 8ct | &peldRalt fodlid RniXBY oP&ep (c);

determ ne y conputer sinmulation software. In one
erfBodréiahthe coments ¢fjsten ddrgthe samciemBergoeade sebfc):

r QeI Y $bdink ie@en@ft ingep! (A6 S6thiB Me 8t phtARzed Q6 Watordiidnt. €d
crystalline active ingredient. In a particular
FPadipent Hep () erventive thaters of's about 70% of

recrysgpall ipﬁﬁ@i@cér?réfﬁliﬁé"%iﬁg lifoddien i0ar? Bi@WMic 301%nt, water or mixture
wet-mlled crystalline active ingredient. |In another
thereof topgm ¢ $fed plUB¥hodi nent, in step (a), a nixture of 9:1

or 1: Hiet hasihg Wat Sing the #8€urrPRdiskffe PhENRGH HOhd RbdsO

is 70%.of recrystallized active 35 ingredient and 30%

wet - mUfl ed CoMiPE the contrris Bispl) P fhgrsans Bmperatuygas\ppstep (©);

2006/ 127 31%aREH:bSROBH QBT Rstep B td Y 8RS @RI SO

ELOVIdES a process of producing recrystallized active

Thefecdihefimegs the shistadine apive; eedigy phstématchas @jrppap pargicle size less than
about 6( Al PGRHHE G@olimaat 6B LiRRIpRpEdl by Bk siBychrat e t her eof ,

conprl%lng the steps of. (a) providing crystalline .

act i v&%; ngla%?% [tys n%ﬁCBYegH‘ﬁ{eélegtoFové‘hto,fg%t Wjvely wgter or mixture
thereof i f¥invis ell RBKEOf to 5 a first vessel to forma slurry;

(b) hzatin the slurry in the first_ vessel to dissolye

h
subst At i alMeymdine §f sl tagelysy ey tmidedryiajline active ingredient.
ngio@i @fodinte), s&p @b isgephRRe bgaRt@pd &t i n step (b) in
the first vess%L to a tenperature that supersaturates
the $81 ut BRVIEPeEystalingiayyedeaelenss the crystalline
act i vevi) Ngaedhemt diyomilibe cEaalighicivoing®iRRt th &) orgaki€ bolvent, water or

. ing the contents of step (d) at the sane tenperature
n“m”ma@“§$gﬁgvﬁ7?méfwnﬁooling the contents in step (e) to

b ta ufihdr RebbEGENS hikdrl stepe@i)pbilrihvecdnipeib@th€Biep of hiddla@AE washing and
devi wbogﬁﬁe t, ﬁep §Q%gconpr|ses the steps of (i) _
rymg e Weh ﬁ‘SCf&?‘%‘j ety iasEdpRtpEoy tRgeRent in an organic

&ane@ﬁtbodm@ﬁteﬁe ofystailiné htg.ﬁe in_]gEz:dIeEiﬁff@@ﬁ ()& (lflﬂﬁﬂi‘ﬂdartl 8 §fbsence of

urry; (i at.i ng and agi e seed slurr 0. i
hyeronsJpnit, Ty abothes sbog < Pt o i st Ay g used n step @
and (i). G0 B HiMhESenibddBiedt a (rlikthrelod ethhv®d] fRer rRITFUOB UESLS 124 ib Bsed in step (a)
.. Step (c); (iv) transferring the seed slurry in step

amd @ (jii) to the first vessel
In one embodiment, in step (b), the slurry is heated to 60-75°C under minimum of 15 psig

pressure. In another embodiment, in step (b), the slurry is heated to 67-70°C under minimum of 15 psig
pressure.
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I n one enbodi nent, the crystalline active ingredient

of step (i) has a nean particle size less than ZO
w@b@ai12B® gm | n anot her enbodi nent, step (i) PGI/US2006/018737

prepared by the steps of: (v) adding crystalline

active ingredient to an organic sol vent, water or

M Mtdk %mb&ﬁl%élﬁolfn SEG (E)O [@gglét%%etse 9 ~ o%cg ¥orﬁq %’é ()a In another embodiment, in

wet-mlling t
step (E)r (e eontemisze %R?lqd\ﬁ@ﬂ ﬁ%fﬂedl ent. In another enbodiment,

St Iﬂﬁmé bﬁlbd(ﬁma{t &R %F %1)b¥1e EJ% sﬁlt 9%?’1%6@%8 %oeﬁé gg FV III) anofther ﬁr@bodlment in

é‘ ling crystafli'he active
Step(’t‘% eGWEWIl%@a@ﬂm%TCne actlve i ngr edi ent to an

th f
Orng 3 éinb%g gt tste%}’i’?is:i‘)g f@ned B gon ﬂﬁ%f{?m%r&t?”t%‘él} &)Stpgﬁ (E @ lyetween 25 to

seed slurry er e
-5°C ip apquy &7 toc@rh?ldliss Exanpther emtodineht, bte{fads ipaformed 51t ddlin@ft6m between 60

to 64°d3’M'%Qve&x'i‘@td’\ﬁf’cgiiﬂogtdls%ﬁfm‘?l I i ne active ingredient

prior to step ( I'n one énbodi ment, the
cr )h% PRP0f eention plyepionigessriiressss aifprateipg (eaﬁysthﬁlz&lbfcﬁvdlﬁﬁedlent of

SUberde}’%tI)lgiglg ﬁgﬁ?&ﬁg&%‘ﬂér S@Xrg%g%kzg@]&cceph g]ﬁ Biﬁp %‘H)é{gl‘é@ tlj_q%of comprising the

Steps%ater is used in step (a) and (|) In a further
rati o of

Hodi Hﬁ‘dhtég c@stmlffé ﬁtrtl%e F?‘{& c}rganéc V[CPB or X yirg, of organic solvent

49 51 to i's used In s
enbodi ﬁ‘?éin‘t’atertﬁf@m@ﬁh(ﬂb) t he sI urry is heated to

60b)7 SCwidngafin dg‘ﬂm@ Elmoogchég’e &?40 lme3 ti erlrel%r%‘ V\gtlhﬁléeg{l gyyticle size less

anot her enbodi nent,” I n ste
to 67- POCRMWHE LR ni mum of 15 psi g pressure. 17 WD

2006/ 18%aADRCHLHARAORLOLIART -, ARG, TDOLIRNL . i

sf@ p (c),.the content re coo
t heP® O d:ﬂﬁ@HWe agtiye irgreglien( in)ap otdagiccolvtie ot BuxAUTre of organic solvent
cool edarddaydak- 63C. I n one embodinent, in step (ii), the
d sjurry is heated to 62-66C. |n another
eEPSodl brgfipg the mategipldp step (@) to digselve dedrystalline yctive 1@&@1&@6

t &) 64- &ffing e hidtePREN SEP & g tmizb%(pgleat{lrg ted s V\ég AR qtrg nucleation;

by cooling from bet ween
-8 i ntapsisuing e seed storshingiep (C) knthe pupetsaturaexitoldiione Bid

sttgp (doblih th@ﬁ{tamﬁgt rom between 60 to
64C, to t;egfsvveer?e e}gl’é)l n adbo%téw to 72 hours. The

P SLR HRbdIRG N &fAp @{) sl (B), 8 wiixters isuspd whieh somdingatiogolcind Gater, in
particula€ QbMﬁ 8059%28nAC b ¥Farti B S RRbe R 3 nnﬁHlpeetgf%%é al@ i :sll elggp?l and water is

used. ﬂg xam c acid or a pharmaceutica acce

s P“‘H‘&‘d Patigupnfabedimente o mprtins phgpotitiy1 etm@o$ alelp&t@ﬁs uséd) The

percentﬁgkilflﬂ) fic ¥l hiclgn & '

( ) %an @{; 1L )t( b en o?ﬂ dg)r/(gr éﬁﬂg@% tﬁ@staf]ate A algferenltg %r ?xgmple in step
2).a % @ Ttﬁﬂ”P&maB( ) usig bl il stemg) & néxtate of alyout b1 anm il efenol may be

used. Iﬂbyesérﬂiohinﬁbﬁt atdrivewdtRglgdike 3 oy
ha abth 50 tpm 5 ?ati@heg??%g’ %&v\%ﬁ%@nﬂs ilaRBaCtlve

mgred@%a?sr"’;}’ Seers Fesethap abpup bQPdén a seed slurry; (d)

i enei eﬁibﬁ@nﬁﬁty &E@é)'ebt@ﬁlsﬁ&tab&ﬁ a 'IGQP%%%%M.' fh AN B0 godlment
step c) es?abﬁﬁles about arq 5)% lsJereg bgdf. II? tar?o?l?elr gml?r?clxme?nrt.]tthe -

, the wet-milled slurry is heated to 63~
67°C. In another embodiment, the wet-milled slurry is heated to 62-66°C at 20-25 psig, and cooled to 61-
63°C. In another embodiment, the wet-milled slurry is heated to dissolve 50% of the seed solid.

In one embodiment, in step (e), heating is at 65-75°C. In a particular embodiment, in step (e),
heating is at 67-70°C. In one embodiment, in step (e), the heating is performed under 20-25 psig
pressure. In another embodiment, in step (f), cooling is at 60-65°C. In yet another embodiment, in step
(), cooling is at 61 to 63°C,
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and water; (e) heating the material in step (d) to

di ssolve the crystalline active ingredient; (f)
w@owkiler31e he material in step (e) to obtain a PCT/US2006/018737

supersaturated solution with no nucleation; 20 (9)

transferring the seed slurry in step (c) to the

supersaturated solution; and (h) cooling the materi al

ilnangthepermbgylinegt, BEereiep £5)@nd beforsistep dRbde mvawe is aged for @ hours at 61 to
63°C. Th @ﬂe I dikatlhs, lrf?stéﬁI (Tﬂ H{e%od)lﬁxg %&gle\‘\@ thldu aiifS ?J‘:IQ%‘ 9(!5 hours.

and water, in particular, about 40-95% et hanol

AP fvention plse a@wrssmem@ceswfm@wna regrystahiaest acmvelmgﬁmﬁ @f

suberoyﬁlﬂﬂld%%ﬁ&xah& acﬂfs rlsﬁlgmg ghepart i cul ar embodi ment,
a mxture of about % 1 et hanol and water is used. The

5 2 pe ProBifinggaysilingraghvs ingredipnidp e mixiar qf 409P&petiagy! apg 60-1% water
( d) MRYa 28t Ve8] D30 Lliufl);f ferent. For exanple, in step
, about 40-100% et hariol may be used, while in step
dﬁb)a Realing the sBRTYAIP Sha st vesss} togdissolve Inelpsisntiatiyyallns thwz«ﬂallme active
I'n onglgﬂpgglnent after the wet-mlling step, at
| east §O 959% or 95% of the crystalline active )
i F9r eAPARE thegentgnty Hystapdblan giefiast vessel t¢ prparsaeistthelptytign.
0 | (d)0N &dERPQH AR acti vl ifGefidnt %@p&dtéﬁeo? s@g@ﬂt a 10-20%

seed bed. In a particular enbodi nent, Step c)
e &Y abPEIBH DS caleit Ofétersd};aé@éea%tempqrﬁu@weﬁtﬁ@fc)

el 0dicBRML theldBReMVE r stpl (£)RE obthi kietredrPstIBRE Gkive hhient.
67C. I n_anot her enmbodinment, the wet-mlled slurry is

Heapaticuias erbodiment gf tho gboys Pf?g?sges hpactive ssedionkis 6'1bﬁroa@@hde
hydroxanilc 80 1118he SARRAFIHE Me crRBindREHVEIhIr&Rend sWATIA F&nfreat ed
to di ssol ve 50% of the seed solid. In one enbodi nent,
> in step (e), heating is at 65-75C. In a particular

Crvstall&ﬁﬁﬁﬂ&mﬁgaméﬂoﬁ&@@ (e) heating is at 67-70C. In one
enbodi nent, 1In steg , the heating is performned

Gnengrpaniguisterghopiigen tfk‘}r‘:@ss‘saﬂ}né actjvg ingFRhisne P teqFdiized agtive ingredient

is crystdlliked i8R ah biganie @&Ivérﬁl 8r :i &xﬂire 80y Gnd ln’ﬂorgﬁﬁc ﬂﬂk%b qfhe or amc solvent
embodi rent, in ,. cooling_ is at to

may be W%l@b?llilzm@h@@rﬁ@gm e@ﬁ@x@ml h@lgﬁ&bﬂ@m@nt th argante solven s

20 one or iRIFDOChERMbL, edBhioB acsibBRild, BbpBpolPal AERicaLi8 PI(dhk emb&ment, the
mxture is aged for 2 hours at 61 to 63C. In one

organic SHKEHEISEHRRCL i n step (h), the cooling is achieved

Mzﬁféﬂﬁherhﬁ'wﬁﬁank Itk tusd (ﬁﬁ)‘ﬁgahi& s8lRe G Waterlddptifey %Hu't 0199% organic
Quvi des a process produci ng recrysF

sotvent byl 'S gt eiarasit hb‘?“"@%’é?"éweah e ra‘étummsezq%ﬂ%%‘@e&hanol and

60%-1% 6MPdtdrS IhelehBo&ih@RS the tnixthre CathpiNeO¥odi THI8% ¥ighad Ldm@t and about 1-
actkbe |ng edient to a mxture of 40-99% et hanol and

25 15% waé% 0% RAEHC, erfﬂa)dgnqqt rﬂ%‘i mvgg%@m%esfaé?%Sa%ggﬁnwolv%% )and about 15%

water. QabdthétParltibeasdnttiolident) tHeh@xdute SinpM &S 38l etfa@olhhd $8leM €n yet another
ntlally all of the Crﬁéﬁﬂ | jne active

. _.Subst
Pamculﬁfr?gﬁ@%}né?&t ° Pyture sampgs P A STRUN phv ey he faligs ppyproppfages of organic

solventt&k@atérldlé@hbétﬂfeﬁé?érebﬁv&ﬂ’ﬁ@r saturate the solution. 0 (d)
ddi n i ne t|ve |ngred|ent to the contents
Syt

Ongt gynesty igririee B OARE SUFeTE P Halaofyel and water

30 (eg meaaﬂ@/vtawpﬁ{aabwmaﬁo;ﬁ@@aomﬁ)er afd the ﬁﬁé)' Haﬁ'e'liétﬁ 6t ShoMl 88 bSparent to a
i zed activ

n the recrystall
person sl bttt e %nfﬁé}l%%ﬂem ofthedniferds AEtHbRoR 2R B cAaried out in any
sultableQ61®6rﬁ§(&QSLveﬁt hextaet WiRh nfag be tHa@int seietted P Bkef sAN il thel &t of organic
aci d n one eggodlnent the crystalline

synthema cg?‘%‘é“ﬁt‘}]?&roé%ﬁné’rfp vets, & pied Befeim, may include, by way of example and without

limitation, chlorinated solvents, hydrocarbon solvents, ether solvents, polar protic solvents and polar

35 aprotic solvents. Suitable halogenated solvents include, but are not limited to carbon tetrachloride,
bromodichloromethane, dibromochloromethane, bromoform, chloroform, bromochloromethane,
19
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.5 Crystallization with Oganic Solvents In one
particul ar enbodi nent, the crystalline active

WO p@oanizent or recrystallized active ingredi enPCT/US2006/018737
crystallized froman organic solvent or a m xture of
wat er and an organi c solvent. The organic solvent my
be an al cohol such as nethanol, ethanol or

dibromeraesisngukd Fhlotids. disfdorempanenisechlarpratdmgdriridoraghylenst 1.1.4-

mcmorze@mg@q 1oz.trfzﬁro€oe91fanm,t1 m@dmmen%@ qraoalcm@}%ahzﬁ;e' 1 EHI&%%ropane
i sopropanol and acetic acid. In one enbodi nent

hexaflugiobenagne, bariartorpienzappAdhlorpbenzans: disrobepisaslifivaiobenzetse

ﬂuorotrﬁh?&?diﬁa@haﬁé c%ﬁﬁm&r&@tﬁﬁﬁ@tbr&ﬁ@nﬂ‘@ﬁ&ﬁetl?aﬁ%ﬁﬂb%ﬁ@tr%%ﬁﬁe,
A)organlc sol vent and about 99-19% of water.

dlchlor%fhl@fqm@r aw@ax%émmﬂménw@em@e&w@ﬂﬂsﬂe«éﬂcwewwathane and
hexafluloBBaR! saRle A AYBPHIAS Blciudt BuPBREn&TRREH fﬂa&hzent: I?E?clohe:xane,

m xture conprises about 15-85% organic sol vent
pentancahgyane. Plupse. Ppopheapes. mefbyleyclphexerechaptine. @%&ammm Q-h@& p-xylene,

octane, md%’tﬁeu héhak& rﬂ%‘itbﬁ@ &hﬁQQHEnt@édﬁ@er gﬁtrb'ré:no? ﬁlrﬂ’tgd"tto dﬁﬂ&h@@ﬁgﬁlane
5% water. |In another partl cul ar enbodi nent,

tetrahydﬁ?fmaar k3-disipiei bibdiorane, rmedieohylather. whwlspe glygpl 9’@tethyl ether, ethylene

glycol cﬂéiﬁ’}l le&lér, dﬁﬁl&feh& gi!yaﬂ dﬁ%ﬁ{%ﬁétﬂ&rﬁwthﬁgﬁ: g dEiRy1CRRE Eﬁe%r?y'@ene glycol
t hanol “and he rati os or ‘percentages of
d““W“&Wbﬁﬁ¥émw§%iWéﬁ?WQ%F@H¥@Wfdescr|bed here are by

\S@héﬂl@polz{rr}‘)r&ﬁ Qolf&H ISl but @FRRETIAREY to ricfBindll b 2 Aftroethanol, 2-
i ¢ solvent and water is an al cohol and water

ﬂuoroet@@poé @%Z-tr%pwsﬁg}o} wawlepe laedtalsrpangh épropanol, 2-methoxyethanol, 1-

butanoll §9tﬂ§rﬁﬂ3 aedyl MBdHRIL, t-8idh Ad¥goll Qjéﬁ))xyemﬁ\ﬁvcﬁéthyléﬁe g%Q@lu hd2ber 3-
parent to a persaon skil i ed the art

Peman%rnff% DS iR grieni) Atk Hstisas Hred aopﬁéﬂhbﬂ e, Hle@ahne glycol

monoetR efhdf, E&&&e%%l béhz?lrh‘lcoh&uf)ﬂeﬁ@ ﬁd%@c&%ﬂ Eﬁltz%[e roRk ‘Aﬁr@ﬁc solvents
m xt ur es. whi ch éﬁ e rea |I§g$electe one of il

include; byt grp gotdfrpteg to dipmgtyifermaryder (R ) timeiH G deAMAC) : | Shdimettyl-
3,4,5.6 cammw:z(sgb yﬁmmoﬁes(m&mb N8 La@hAhyIBY: i dAGb1ERdne IYMYYRN-

exanpl e and without. limtation, chlorinated

methy P HURTS, (NI orrformsrmidsn Naree e @midey Napetibiopemide. agripmiffile (ACN),

d1meth)ﬂ§'uﬁbklﬁe pRIpKRRER, ARd (RPhAI méBylaRAL, Hex2MloMafdche, acetone, ethyl methyl
i tabl e hal ogenat ed solvents include, but are not

ketone, Fﬁ%pﬁ Jegigtey %opé%ybﬂpﬁtafee‘t' Pl RFdte &élfolane N .N-dimethylpropionamide,

nltromeﬂfaﬂém{ﬂﬂoﬁéﬂz@r[eol‘@(ﬁﬁ@tﬁ?phd@blhﬁ;ﬁﬂiﬁ@ hl or onet hane, bronof orm
chl orof orm bronochl or onet hane, 19 WD 2006/ 127319
PCT/ US2006/ 018737 di br ononet hane, butyl chlori de,

Nkﬂuﬂdbﬁh&ﬁmﬁﬁakﬁane t et rachl or oet hyl ene,

i:ﬁ Iﬁ_‘f%‘l tg?r, {%g P lrdgg‘t%h %en% _tkist én%%%cgﬁlgglicgggémon may be administered
orally ila Zel&lin@apsale0 Ghb 8dtEposifiok HaP bOMMARIABRA in unit dosages according to the

xaf | yorobenzene, 1,2,4-trichl arobenzene,
nwﬂmd%S #gﬁﬁﬁéﬁ?% Y HFdPBb@HE@ﬁEHE?;%@robenzene

fIihe @%bt A G REOMR Ra m@eats&mﬁ@ﬁduhl& E&Qrﬁéff&i ckf%B\%ral days to several
@ nDtrlquoronet¥§ car bon tetrgpluoqhg
years. (ab bRt FEb POINBEHRRRE Y e oBF BT and dredHe %auent In one embodiment,
the adnﬁxﬁstfahbmtamqﬂdaanﬁﬁva cotrsébuti @p@&f&t wadch e @l panent 8ithe evaluated to
d fl uor oet hane.  Suita $1 ydr gcar.bon %olvents
et Pyt SRS gH rorr i Ll ezt © ESREP Ut REHiprmittent, Le.,

treatmeﬁlﬁfﬂﬁ zﬁxﬂﬁnbeh@%@ﬂ@cutiv@ iase ri@uoww bl e kepperiag.
xane, . hept et hyl benzen

3’% %lut? f%Slthl}?d)g prq.?%tﬁ é\}ygntlogd?ztyg)ma%m@fsﬁéqd at orally at a total
daily d&@bmrw&n 26 €d 4008 mghth foreganipdd, abdubRs @dob@mg, 50-1000 mg, 100 mg, 200

mg, 300_|_mgr 4@5 B;gg ' ha%ﬁ%pﬂg {ﬂO@ﬂ%ﬁdr gteﬁlrg? nngtl ¥ giqg)élglgg}@sps administered as
a smglediloﬁ&blh:ﬂadﬂhﬁ@d’nng @p Rydoena: th@heglayien] FelingiBytotaidides (ie., greater than
di et hyl ene gl ycol di nethyl her, diethylene glyco
di ethyl ether, triethylene 3 ycol diisopropyl ether,
ani sole, or t-butyl nethyl ether. Suitable polar
protic solvents include, but are not limted to
met hanol , ethanol, 2-nitroethanol, 2-
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fluoroethanol, 2,2,2-trifluoroethanol, ethylene

gl ycol, 1-propanol, 2-propanol, 2-nethoxyethanol, 1-
whoioaneis19 2- but anol , i-butyl al cohol, t-butyl BCT/OR®6/018737

2- et hoxyet hanol, diethylene glycol, 1-, 2-, or 3 15

pentanol neo- pentyl al cohol, t-pentyl al coho

ethylene gl ycol., nononet hyl ether, diethylene g
400 mgwﬁd@fm thét“Ffbli"umB‘ﬁ doRe R Brampise fsA dady. dﬁ%tlmeimém 6F the like, or

spread @1[1 el bitaPpeRlods SBuinteadtife BOLA! FRPEQkpE, SR A8t §g., 500 mg each, can be
clude ut are not limted to dlnethylfornan1de

adﬂnmS(eEﬂéFl)Z oS ARt HY PeieraipaieiopasrmE] 000 medn ailiet hy! -
& éne%n@o&ﬁfeﬁta\bm(is ZddifbeRY fd (KE PARANR a (dAYRAby dosage of 200 mg. In
di nmet 2 |n1dazoI|d|none N-
another ﬁ’é‘g?ﬂﬂnﬁ% A & BWEStfr the PHEMRER @Lﬂ daily dosage of 400 mg. In another

embodifedtES AA MMtQ@d toMlé"iﬁltnBM'af Dot MiHRlosa3E 6f (U0 rhd. ' | e
i met hyl sul f oxi de proplonltrlle et

%%?Iﬁ—éff@odlﬁgétlthw aiqpwit g e agiivs ingrdisniadminigered t%&%?%’ﬁ’ét is less than an

amount eahybuldeilyoxick InQH@pau@ﬁtleﬂceﬁeﬁﬁ&ﬁt)&hmérﬁsoﬂk‘a%bnt of the active
acetate, t- but%ﬁwacetate sul f ol ane,

ingredieRy (et MSRIRIISF b atienicis less thi the, B A hat catier p spnspBtesian of the

compouh@ Kﬂﬁ@p:ﬁﬁéﬁtﬁ hesRA & @Al &8 exchit fotbsicaveshd Yosdpb@id. M omd
of the net hods described herein, the

emboduaﬂﬁft BT Eetva PErdisAkjn e Pt T iginigingd fupetveen

about 10 Aivido @JuB$000 nBA S b}ﬁ}maTblﬁoﬁ@ BI@S hdtive thgFRa¥n{IBat should be administered
n1n|stered in unit dosa ccordln to the nethods

tothe pRYEELIP i pPctie it TEFTER- ARG il el g fleyperseuleyfogigound used and the
type of ¢dnb@ eidabated. The dai ly adn1n|strat|on is then repeated
continuously for a period of several days to severa
years. Oral treatnent may continue for between one
Combinw@kTiangyt he [ife of the patient. In one enbodi nent,

gg th@ngglnlstratlon t akes pl ace faor. five consecut|ve
§ Eelpdsql e ArQsAnt i vRHiqnRAY Ao camprse ARl AdfuitisHng o g subject an
antitumél@igeit 8 Btoiréndérihd MeRplagidreeN i§ iHeatibjed rdsSitan©d dh bRBumdih@ent and

i ni st.rati on ?an be cont uoggwor infermttent,

subseaBNG) et s cpar oL ERRREER] Pfebecpiont invention,

effectivé @l stlowBdlyliyduae teafinaliRifdretiatiod) Celhaw INREEY hﬂldl&l apoptosis of such cells.
he present invention

osi tions of X
TR aper e B b G apergns S mperaRy 15511 apn alkylating agent,
an antmkb&ib\mte,l’h 1idbmébifal élgéﬂlo al@ntibidtic feolchiema mpliea akbIRLd, 1. 45pad¥inase,

procarb?%ne ]@gigdngr%é SHE Wﬁnqutiﬁ@we{%)r gﬁ gr%fl%gle%gga%%%n%@géﬁgagems are

those agbhle thaoprpmue depdiaratitnruf Sibalie dnage edbdimdgt, ehekmERmah &fent is colchicine

B A NN —
the cells&(ﬁél%ﬂaﬁ& @Bﬁfe@fb& ¥Sthat tﬂf@(hrﬂ@);lstaﬁthe vinoristihe 4tS cSilehfiratiof bPabout 5 mg/ml.

The treattlp%gétg%l ‘éﬁl che{ HISIHIC}%%SZ n?gfan agB{ugggz?%gttarh@\ypg re%fgaﬁgtfy contacting the
cells wqheha st fof a ﬂielnﬁ& ofkig lldaﬁ’t@ tb Iselayiay[he Eatacaxpdiheresdlting cells with any of

1
the compEi% togis fper Smad AT 5 S HR pBy TR ABHGR BN teRoerary
agents, ﬂiayomﬂdmndn’lﬁay&ﬂimﬁlamts,terﬁaﬁg\eth@ watl madiitish tlepgy.t 0 t he
patient at a total daily dosage of 200 ng. In 5
anot her enbodi nent, SAHA is adm nistered to the
Rétylagng Agdntsa total daily dosage of 400 ng. |In another

?\E]%ge}qgngggeltnv r%aé&ﬁ%ﬁtg%%%glc %ﬁﬁ%gsut }(h) %st tE?eng?ﬂtl ! %{nugsi <ﬂ12the nucleotide
precurs@sfon DN A0protdveiom CThey affedn gHegthcesstof aclndivikish By siddylhiingtth@e nucleotides
and mﬁ@é£e£t L% Iessttﬁﬁn an anount that would cause

PeYCRRE NeY SRR I BNAant . In certain enbodinents, the

anmount of the active ingredient that is adm nistered

to the patient is less than,the anmount that causes a

concentration of the O conp8 nd in the patient's

pl asma to equal or exceed the toxic level of the

conmpound. In one enbodinment, the concentration of the

active ingredient in the patient's plasm is

mai nt ai ned at bet ween
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about 10 nMto about 5000 nM The optimal anount of
the active ingredient that should be adm nistered to

w0 b@opat3ient in the practice of the present i nRENUSNG/018737
wi |l depend on the particul ar conpound used and the
type of cancer being treated. L5 Conbination Therapy
The nmethods of the present invention nmay al so conprise
iEppPplsy phpllkyliinmpastis fchige byt ap aotdimyjed & bléﬂﬂoraﬁbtltra%%mtwgen

mustard@,%eg"tch&ﬁ’arﬁﬁlcﬂ Qyé18/1dEhatliR, RRERAS He&tl&@tlhllrﬁmé AndipHlan, uracil
b ect resistant to an antitunor agent and

mustardétfvag@aeemg yigiepd)rAlst alkpneguliopates {1 fuydiaahBiotoERs Erly
carmustitfe, lof@stHRIRBSLIICRAN HofdlaskiB RIKDBSLMenth (tvteamnmw dacAfbazine, and

effective to sel ectively induce term nal
Pfocarbemebenlféﬁtma?%wnd%@mboﬁtwm drplaig) Hivep mpapes Fegsy vyth phosphate,

amino, Bfdr&YE BulGRYdr; carbbifl, AHalintdd b glag%nt may be one of
C

numer ous chennthera agents su as an alkylatin
é_@léﬁ'tp hysiQlpgicg) F(i)l‘ﬁigtoaﬁ élpqse @-ugsatowée q:ﬁgrpaqdug‘g@q{twela |rs,harged ion that attach

to susce?ﬁl*élb Rl it SoidsGRl plotefdsMBadify 1% icBIE &y cRl k@t Qhdlor cell death. The alkylating
aspar agi nase, rocar bazi ne, hydroxyurea, ~mtotane,

agents a5¢ tqﬂége}a Pléaéeloatpee C PR s pEe th%tr%st Hiir getivitgindepgypently of the

specificBgsRlo tRIEl cylcROTRe ngénﬁnﬁsﬂ@ds R0 QIXDI B ol RMoRAtb 2R BA effective
of tubulin. In one enbodinent, the antitunpr agent is

against ells dthie Gher Miphye- Nitroayeeas R{tegPHPRStars, ARl aziidinge Ippair progression

from thé/GU] @hd S bha3&s to tH3 M PRAEH. TBAHnSr A0 €hRink BE. @090)t CAREr @@&dtherapy:
vincristine the cells @referably are treated so

P “nCIPIFﬁaa‘td Pt”t?é‘ﬁe"a]?}élataeé%}llas B APPSO neri stine at a
CRBB Qﬁ%ﬁl@gt dgBrits &b aé’ebz@ Whaifst WiHehriety dRoplafiddisBfe vith Bt@mﬁcant

to renger themresistant to an antitumr a

activity %9‘6 Héat’é’F‘PtQE BEFIHYS 08 MRRIOTARAS R 2 SRdjd) tamggs ¢ fyligt y i group of

drugs is3g&iklyfu9ed ia tiRafeh@@nOdf adite hitBhitoni 1&%&@&5{&@@ ﬂlsease non-Hodgkin's
contacting of the resulting cells wt
lymphomg gl

Bﬂlaelya‘aaveprt%eafndlnﬁea FEeinpaay Pth tB%Bretﬁf @&?f&ﬁﬁé?syes lungs,
bladder) dér\&ﬂ(ﬂtbid 48 nbdk, ildenAReMe nehesmL her apy 30 agents, the

npounds . may al so b m ni stered together Wi th
FLa PR iy EPEHY" toaitﬁ?ﬂteétliy n&\@?@ﬁeés RYY3FPRRITSHign- Additionally,

gastromﬁeﬁm Sd\)l'eﬁ@ 6ffectd dfvarfbed sﬁwlty bdlcﬁr doRphahtiasd valtial oagan fdiféltles are
. cnem ca ntitie e. hucl eot | rec
assocla %FE?&E’&PP’BW““%%}“ %F‘?delc’t"mﬁtt%“ ﬁo‘?g@ 8‘5 %‘grf}%l and 39: 652-675.

di vision by al kyl ati ng these nucl eotides 35 and

pre enting their assenbly into DNA. 21 WD 2006/ 127319
BETP-P006/ 018737 Exanpl es of al kyl ating agents

| Aagibisel s (e lgl tytadogic AMbidtic deeis dlﬁctbbtlnﬁlﬁiﬁthg)mﬂl RNy RERsis and are

etecig T GRAOANF O e BERAH] RGBT Bl A acyelines 5.

doxorultiieih plaahdatibicibllep@ibicin, TUGHAIA )md zalﬂtrideﬁHdEtﬁAS) (rﬁo@ycm C, bleomycin,

dactino%x?%i?,&iig%%%%‘%n thlte@eaanlé @ge %gbﬁl:lg{s I?xﬁg% ‘&]ﬁgegll g]i%wtﬁ%y targetlzng different
cellularebihpicR OBbritkamplenathas $élimeSdrk génafalllp Gelkg&Nb Snterfere with the action of
dacar hazi ne,

DNA gttt T Tg bl o arDopiona: B aNa! Bhrh Eidsio DNaugnd

scissio@onpounds react wi th phosphate, am no, hydroxyl,

e Tt S R——

to base T MINKE, eamgl strhneedcigsiomaimg e€ll death. t hat attach to
sce tible nuclejc acids and proteins, |eading to ..
SR e aSerl s bn AR B e Bleh ot Sirres Pt R giseases,
mcludn@ﬁfbtrﬁmﬁﬁ ef ta€breast, Yaigestphabenod n@ﬂmt Fhphagsnihgeleaaisdakemias,

exert their. actjvit de ly .of the 10.
myelonig i FiEombe O Wi hieieuy ot B SRBRos Ry Biglroup s
myelostfpsdseitg] @spreidllpdrilocgidpemie Mutdsiig aft@sacasmpaiizs the granulocytopenia and
effective against cells in_the A or M phase.
Ni t rosoureas, nitrogen nustdrds, and aziridines inpair
pr ogr essi on
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fromthe d and S phases to the M phases. Chabner and
Collins eds. (1990) "Cancer Chenotherapy: Principles
war@eeBes i ce”, Phil adel phia: JB Lippincott. TPET/US2006/018737
al kyl ati ng agents are active against wide variety of
neopl asti c di seases, wth significant 15 activity in
the sevgnti]t? cgﬁ?%wfg{ th%P glre%q)lf ﬁﬂ]el%ﬁﬁ){égsﬂny %Qre??ﬁs&asﬁ’%l‘fﬁc!akt Aiac toxicity
asSOCl%@Mltlﬂeglydqawddmmwtrhteomqfd&tam‘émcy@mesac ute and chronic
| eukem as; Hodgki n's di sease; non-Hodgkin's |ynphons;
mul tiple nyelona; primary brain tunors; carcinoms of
t dvainkyradakic Ageptsar i es, testes, lungs, bladder, cervix,
h
i %@%ﬁ%llg o%hrtlg rglaen Qn %thl%;ﬁ?e?);arg? F% yl? E'derur%qﬁat rh‘?%r%re with metabolic
procesgey witad saithe peysiviagn andquqhﬁeraaorabﬂ opncer @Qls.gAsttvelyi prolfemiingadancer cells
r
requlreaCQ%tﬁl\'yg?sl s‘gﬁtfhgs%to? 129£et aéﬁﬁtjglﬁ? Il)fee%u%g}r/cga dg r&g 8§J 18§9 mgtlhgr vita] cellular
constiteguesci f i c conpounds Bl ack and L|V|ngston (1990) Drugs
4
3I91ara &Q%e?&émggpcgltegg hﬂ%?t%{: S g’lsesw @{5%1% gxtéﬁ‘lﬁpfﬂé 111& e%gﬁle% or inhibit
the enzypgpg ¢fi RINA gf:pbbmom Sengrangipatehagésslsa rmdeléﬂr@wﬂn Bleeﬁlftbastswf/ e
ibonudEs R ' '
ribonu alg%%t %ﬁ‘?nlﬁ};N% roca;%{c‘/ic It%)?éﬁ)?ﬂldgﬁotgfn é@féérsﬁ@g (v'f:ff By interfering
with thg Wlﬁ lof mahcellg){gr ¢qy1§)tptg¢qtp,, antigegtabblited ¢an énldy or arrest the growth of cancer
lIs. Bxahdpl ’
cells. HtBI eﬁ%?ﬁ@i?iﬁ&!}&?c aggﬂtg 891%%] But %:l e@é ﬁant | P%L%olr%uracﬂ (5- %:'U) floxuridine
<5—FU¢Rr},treqth<élieéatw l‘tllqo‘@élm hygmwrha, ﬂyoguamgfeﬁﬁr?@ mmfcarémelmme (6-MP),
v éﬁkc@{ i ARG e .
cytara genié nia ati ok g@e oslﬁxg{e o e%ZWICt h}L@a.Cf%%%as@ %ﬁd itabine
Dﬁ\mlmqﬁhg i el haw vmlely nse@l ﬁetrqaé@vgnls,cogﬁnon forms of cancer 1ncluding
JInfa@ BE&idrP e ARED Y 1
carcmsarand 30 SCIS%%S%ZQE %gg%%@?%ﬁ?gﬁg%hg?g%PPﬁgQFém.mgmanddnmnc
leukemjzpnd their sellerkenyin. Aenyfod themd emsealieéty oft aatimetobpitesatmdnt whult from
suppre§srb% e BiRgs prohférz@i@l? GSmdtic ctif AR %u&LJSQH@%O%Q hafb® EIS
cel | ath. The antibiotic agents een use
gastr Ol%stmhléﬂl&s% tPatientsdrepied with thesmapents Forpmendy expeiience bensasaarow
suppreésﬂ)ﬁl HSHh i Cc’f?e[rﬁ]eéf‘ Qﬂ@ﬁ‘anojt)sst Ofenlh & @c?ém (IE%QEuns ngﬁ%Hcoﬁ 191089-1098.
thyroi ds, 1ynmphomas, nyel ogenous as, 5
myel omas, and sarcomas. The prlnary toxicity of the

aggxmﬁﬁuﬁ&h@es within this group is myel osuppression
espeC|aIIg§§ranulocyto penia. Micositis often

CRip are § 25106 diie Hisereielatg e srowth@ml development of their target

organs 2%@401: eI dRe bR A0 §é)pslv§g1§; andthir cﬁﬁVﬁfvb§ éﬁd%ﬁﬁlf)fsl tfHr&F, such as
h the degree of nyel osuppression. There Is alsSo
estrogeg? @Fﬂgﬁﬁt@éﬂ% a@a?!sa‘paf@s7taaskﬁoe¢qsyantlagér@gﬁnaﬂwquhmh iT§ese hormonal
agents H2P FIR ALKt cﬁ&éc@ﬂo@ffoﬂtﬁ@sei‘ BERERGY &8 Sulate receptor expression and
Antinetabolrc_Agents 5 Antinetabolic agents (i.e

transcriptien pfatitahaspes Exympleseofsugyhorponst agenis gt syibaticiepragensde 6.
dlethylmbenrdmea@#emdg&m (PLOGRRRES, t\&etnﬁfené @mm@nee@%‘f by 1 QQ¥irHaf

roliferation of cancer cells. Actively proliferatin

antiandzegepebicalyfamide, pilyampide fu@ridepssuntasy inbiesisde.of amigpgetethimide,
anastrog®l@ Bid ttir£81e flutél aﬁ%ﬂng 6@k HFeasdi RSB HRH) lﬁaqlég#e@ RYoconazole,
other vital cellular constituents. Many of
goserelgracpiet smplic{ee@egeﬁml Batate #d miaRrisiest s of purine or
P riShAl 12t HE L RO RS tHRBLLst bl %r&staté&n&é?%&&mﬁd fningioma.

DNA replication. Sone antinetabolites also Interfere
Becausg thermajpracigprif hemiogesds mediplsd Heeh s Toifbiscaptrs, IR regepioppositive breast

cancer fRhdHAeP®iffstMRt ARRlohs MeARY; 2 ¥ iHan 30D LRSI RordRgMRL bumors
By interfering
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with the synthesis of vital cellular constituents,
antinetabolites can delay or arrest the growth of
w@ameae73icel | s. Exanpl es of anti netabol i c agenP6T/US2006/018737
i nclude, but are not limted to, fluorouracil (5-FU),
floxuridine (5-FUJR), nethotrexate, |eucovorin,
hydroxyurea, thioguanine (6-TG, nercaptopurine
respond¢ds- Wmaxnlﬂemﬁftﬁraabcln@d wigh horm;‘)ndtagwts if flerga  Adirppuent manifestations
€ o b B iRARE pydadal
are an o 0RYRBCor A, BB S e BEOR, S08RAREL nfRlacopin
Bpwé‘tcaﬁ,}e p@gasltogcmsmmmsed tortrest qmﬂomand@ﬂnwﬁcﬁlwltbﬁfge cancers occur in
thbad st omach
women SR754 B00RY  hiaE Rl er B R BR8Py ok e o o
IAeuzmémgansatrmMShthpmmaéY for Fl@mﬁcetmeat of easiptecshngeh avbighniehosone
dependeg{ fﬁl%% §re%§ed%] éc%%ﬁaigﬁallé dffestds %BQ%H& thefeB nthlbfltrgﬁ)mth of the tumor.
suppressi on o ar pro eration in mtotically
Hotmane! trdagerneef, bressteiancgs lnwﬁeeStr@Ch@nsﬂrerlgwl efroestgpgen-dependent
actlvatlogxaﬁ'%gsg)ljogén%%eht]%ﬁl %Eét?c br?zé &eﬁptﬁnd 5&@5&% Wﬁt Hﬂ bltnﬁ‘ﬁgc‘ £ oestrogen

rirence bone marrow - suppression,
receptors mﬂmwenﬁ the reduuampxtt@écoaatm@tqna fhus inbghitingChegpstipadn cigrah
& l?ﬁﬂes e(@écﬂn thglfé%nenﬁof &Qﬁ% c:«anc%gto deH@ﬁs@ ‘Ran/@is of testosterone
gent's & Ror nonal agents afe a group of drug that
and so deergask theegravtib ofpbotnier.and devel opnment of their target
%éoﬁ?zft:gs hibi % lglfm B‘iﬁné‘@ig IR Rk rélglﬁ&i for ﬁ&rﬁmﬁ@@&nthesm In post-
sterol s an derivatives and anal ogs t hereof,
menopagsab Women, tI@swros@sm of pasiseges ishongh the perversion obgnsFRstenedione by
mnnmm%gdrogens anti-androgens and progestins. These
ornonal agents may serve as antagoni sts of receptors
for the sex steroids to down regul ate receptor

@?95 gﬁ;ﬁ transcription of vital genes. Exanples
o?nonal agents are synthetic estrogenslge.g.,
Siaot-feyived adsals ared g)roupaﬁ fiues theiedesivedirgm plapisppwiofifipd based on the
moleculgpsru%g?uf e 2 %én?% XM]@? St Qb1 ﬁ:@ﬁca‘h@lll Wﬁlfeﬁ‘éﬁﬁ)l% the stembl of the cell’s
ant i andr ogen i cal utam de, nil utam de ut am de
compongpte Hat e essmﬁlhl thicelbdigision. g. , ami nogl ut et hi mi de,
?rﬁf»léso £t @led &hﬁt@ﬁf&lu@% vmkﬂl@dkﬁ&% 139 VHIQEHBQ &inblastine, vindesine,

ease hnornone anal ogues, ket oconazol

vmzohdg@s@ﬂ émpwﬂa@étpaé@hylﬂ@ww &d étopqﬁﬂﬁéwﬂél g dipside GRY-26), taxanes
(e.g., padlith £ LA EIREExe))HAHEIR DBlnt-AFRBA Sochth GetdtRY abtQis taﬁtﬁﬁ?ou@ h&A&lthat bind to

cancer, pr ostat e cancer, nel anona _and neni ng i0
tubulin Becighibts miths. RgdephyHeterianhsush arriPresideare belictadiicipigtere with DNA

synthesfs%%&gctﬁlg iR iSpols6mERLOT, %adﬁ&@% Dﬁ@esﬁﬁﬁf scReight i ve
cancer responded to first-1line hornona
tBiea-dgriyed agrats|agsised 19AS TR st EPEDr FAegarplye’ aigfeds used in
the treafien 9P tBORBe AL 3ﬂ9d Rt/ Mé&%ﬁ%?ﬂmp%%ﬁpﬁﬁdﬁ%dchﬂaﬁ&d tumors
mal n side effect aSSOCIate with hornonal agents is
neuroblpgteppie rhappemyosarepiesm end W Hs dwpert iVomdastiag is used agipgi fire lymphomas,
testwulér@%&ﬁ?&aﬂfell @%ﬁﬂmﬁﬁ'ﬂyco§£ MhASaaR, zﬁ‘zﬂ% &1‘§L‘dr<fbrﬂae§b>€bfh§el has shown
I nduced q%perca cem a. peC|f|ca ly, pro estog
promisigg ectrm against advenged berb paBeeT Ban-seh celf Wing eanrerdNphbel 2
cancer.C@ncers occur in wonen that are exposed to hlgh
| evel s of oestrogen unopposed by progestogen.
Arenogidelsogéteaseipe 2 yadsrapeioknsapigme-of Which Swlé%&ﬂr%é?ﬁcaa?ef, testicular

cancer,BﬁcPﬁgé‘L@aﬁ:%?fespomb&h i's hormone dependent. They are
used to decrease | evels of testosterone, and thereb

i Thigipksint-degiverhagsnis Fausp aigifieant side offspivon antienfsbgingliftiedyfThe vinca
alkaloidd BPBY dFARGE Epel MO bMERichIRBMEity) Bide et 1§ ¥V in@falkaloids include
oestrogen-dependent activation of oestrogen receptors
neurothrs:ltweaéiaqeéskate t fynetioyy myelpyuppressipn; anddekpRigin &agliigxefgpuses dose-
bi nding to oestrogen receptors and prevent the
recruitment of coactivators, thus inhibiting the
oestrogen signal. 0O LHRH an% ogues are used in the
treatnent of prostate cancer to decrease |evels of
testosterone and so decrease the growth of the tunor.

ovarian



L5

20

25

30

35

Aromat ase inhibitors act by inhibiting the enzyne
requi red for hornone synthesis. |In post- nenopausa
wowoven273the mai n source of oestrogen is throughCt/lig2006/018737
conversion of androstenedi one by aromatase. L5
Pl ant -deri ved Agents Pl ant-derived agents are a group
of drugs that are derived fromplants or nodified
limiting beiswgeronwitheslatinep tratng efithesethar berstepcisttic opiblizege Rhesmajprfgyicity of the
ko8 6P E& bﬂ@ I8 b9, t he assenbly of
eplp()ph#l%%gﬂs f ﬁe%a y o%?‘pg nen Ig%éhlgr e ng)tg e n?)I al to cell
Oihei sdmffec@ (ncinda trphsiest mpatpq captmerdnerpaliticsgipresiaj Hiergifggactions,
oids (e.g., vincristine, vinblastine,
mmlmn&%%ﬁﬂaﬁhﬁgb vi nzol i di ne and vi norel bi ne),
podophyl | ot oxi ns (e.g., etoposide (VP-16) and
(VM 26)), taxanes (e.g., paclitaxel and
g%ng?9§%P§. These pl ant -deri ved agents general |y act
Biplegit dg9its erciagragehbomplsetlesshat gligicranceyBumdr regggseion when used alone
orin co&&gﬁtgin%lm cﬁugﬁ&ﬁeralﬁ&q P oﬁ{eﬁﬁif NSy S of"ﬁof%%f?. Qge%'tﬂﬁclude immuno-
elreved to interfere wtn DNA synthesis
modulatingtpeeteios jualyasriytdkines pesingdenat apsibodigs agpiag dmey atlfchgemwmor suppressor

gmmsaﬁ&EﬁEQwé&ﬁ ?lon. 25 Pl ant-derived agents are used to

ornms of cancer. For exa vincristine
Cyto{lﬂmefdpqswss prafound ismeurempdutony [elivitgy @ﬁ? ggokings gekiap ingerleukin-2
(IL-2, a304e atdodQktAn %L ( MBnstafed aﬁth@m&rﬂc{lqmq hhvéBeérSapproved for
neur obl ast oma, rhab Onyosar cona, and WI ns' tunor.

the treatvfentyf agtidniseviihynaiaseatic pal ot Fareinems W#@?@c mafignant pejpngma. IL-2 is
a T-cell ﬁ faecto? BRAL Gl 1o TRLALRMATRA iHERSIeSpohiB IPhARRctiv@MEtitumor

s sarcoma. Doxetaxel has shown prom sing
effects d&ﬂ\nntsymagﬁieh@ eredlievnd ecbetseaaglt of a felbredipfeh ingpge response that

dlscrlmﬁ‘lgde belwdBsefARE§osONSCLC) , and ovarian 30 cancer.
Et oposi de 1's active agalnst a w de rang of neopl asns,

iterfipret inshdey mere than 23 rrjatedesybiapes wibavplapping acttvatr?éelFNﬂ has
demonsﬁ&gd NG At RS soh EARNDhYReic G gRingls, 1itakbV@Pearing to be
ents cause significant side effects on patients
Pmﬂdﬂm? sBsitiveeat ed. The vinca al kal oi ds di splay different
%Rgﬁ%léw1ﬁgrf&5ﬁsrm&§ie fnR¥bShloYintemte8-patibRBlast 1ﬁ>cf:rféfbﬂ)(éﬂd interferon-y

ol ds include 35 neurotoxicity, altered platele
(fbrobist resrfoe). BAAEIDIS OB pbeSaIObiRSS 1S SURGPERTECPBEEY Py kfoeyte-CSF

(fllgrast‘ﬁﬁ ua?lﬁ%ra@@l%gyte 2\ 28 ka3 dRoka)/ @%Q@(ﬁﬁ&%ﬁﬂé’dﬁlamg agents other

ting neutropenia with relative sp arlqg
than cy@qugs( in¢ladeghapif B &lm@ttq:@pqrm} leypaaisoleygpd Prijepdey ebggp% ftqtvg g¢tapeptide
that mlﬁnQ@the SHLROGIN da0f K JeSuring hPESHRAL dr@@bstatigneut r openi a and
hr ombocyt openi a). O her side effects include
tﬂuﬁh@m@m the @ieqnEeTdi2NTIgR! CAP APRTIEP reaTREnt DY fgpmpqihprapy with antibodies
and rea%n'tsqfsgi  thE@ShéRRBon aPRACRE! TRNRRky Ma A R8s ﬂhbﬁrapﬁclass are
i ol ogic Agents Biologic agents are a group
antibodis GHEBF GE LS MEeHia o~ PEF MO RHR PG HiSS iEcaBe el Mimoclonal
antibodi3 Q,gm% Rber arﬁfgeﬂs%@%hb&i@teﬂla&d\ﬁ/g:hﬁkt ekt RER: dXBresddl bRREHOR, preferably

radi ot her ap npl es of biologi¢c agents 1nclude
tumor-ﬁpﬂ%m@ng%dﬁpra%xwﬁgleﬂfl@w@i%% auihodly HE E:& P ORI @?Stuzumaw is raised

against TRRREL AR Ehal 3RIv R @RioR FecBah MIER )RR s VBickSIREd inlsbfi®breast tumors
suppressor .0 genes, and, cancer vacci nes.
including metastatic breast cancer. Overexpressmn of HER2 protein is associated with more aggressive

disease and poorer prognosis in the clinic. HERCEPTIN® is used as a single agent for the treatment of
patients with metastatic breast cancer whose tumors over express the HER2 protein.

Another example of monoclonal antibodies against tumor antigens is RITUXAN® (rituximab)
that is raised against CD20 on lymphoma cells and selectively deplete normal and malignant CD20+ pre-
B and mature B cells.
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Cyt oki nes possess profound i munonodul atory activity.

Sone cytoki nes such as interleukin-2 (IL-2,
wa@ab@edabsuki n) and interferon-a (I FN-a) denonstPet/@82006/018737

antitunor activity and have been approved for the

treatnment of patients with netastatic renal cel

carci noma and netastatic malignant nelanoma, IL-2 is

RITEOGAN fis ugechastsingieagens for thedteainigntemetionts wigh relapsed or refractory low-
grade or-folﬁgjlzlr EBsh.aked hoam kfn ﬂgﬁh%ﬁﬁ MVBE.OTARERS {éRtuzumab

umor 15 effects o on sone atlents are
ozogarmb@b ar@l\ﬁ“e%MPATH@ (@h@tlyz@@%m @recfﬂrﬂ&r e@mplq%@t}maw@nﬁlrﬁ%wm against

mnmratﬁ %ggawddlscr|n1nate bet ween sel f and nonsel f.
te a i ncludes nore than 23 rel at ed sub2¥§
Wimngr sgnmmqmgmsgrwmwmt funstion tpiphibitihe cellgaoyyh and diyigign cycles,
thus pre@e‘ﬁfﬂlé’ fhl YR gingﬁtt Yasia OMuthti8dn I’t\ﬁﬁﬁi‘%ﬁ}ip@é}é& genes cause the cell to

I'gnanci e ter appeari particul arly
ignore ogeergnare ofthe g@n@ammféhe wetwark P%lﬁlhlg’rt‘ém §1gpfﬂ% |0m5@0rmng the cell cycle

checkpoﬁn[?st 4h F&Gﬁ’iﬂ gha Efaftéacff%@ntﬁlléé éé?l@i’&lfﬁ%ﬁndep tlﬁ(aﬁ%fe@ 81) th@#chor

nterferon-y [ ast interferon | es of

suppressm raes 1@9&1@@%@ Nﬁwbll‘{lﬁ% R pih %B@dAﬁ apg EBICét?«n n-a),
phenty; ﬁ\%f\teg Cr%ﬁcregtﬁd dafitRBld ﬂa}nmp’a{ég il ApplB&¥tRthway that inhibits cell

macr op sargranostim. her i nmruno- nodul ati ng
dmswna@Eﬁ pgdee %@rprot@m &t @WbékR?ﬁe% csrtﬂ&qtseﬂfemblaﬁw pepgein. NE-1is fvolved in

neurofib f:p o(aﬁ%ﬁiogytoﬁ'n@svcﬁmeslﬁfv%us FREmand ?Qbidd&keﬁa NF-2 encodes a
ong-acting octapeptide that mmcs the effects of

fuclear pieitrfagtY iaVolyedde aRIDBIGTAGE HRETMI G FRREH YRPTRR OffRe nervous system.
RB codds45{REFH® {al%telﬂ BGuask | ro@éﬂp@@cﬁs 5fn§ﬁ§ ﬁiﬁi?ﬁtoxcﬁ @el%%méf RB&s involved in

treat nent I munot ap ant i bodi es
retinoblpsiompens el s %@ef Waddgrrpal Wﬁé‘i‘%ﬁ‘ﬂ brsadh ppeefadiid godeSrFPé p53 protein that
regulate@ EdilE ¥ ol hdddSin H&uéﬂp@p&@@ rl‘@lﬁﬁ(tmﬁl' B85r Rh&ion 3NH3INOHESIn a wide

al one or carryi neg t oxi ns
ranges of eneerst ME aﬁpemlv gn 8\8@&& BRI &F o KidacPREA jsginvolved in breast and

ovarian MRRACLRMEHR CARREARALE Bor@SRia A&t ThERIoRbhBRASzeAs € be transferred
anti bodi es elicited agai nst antlgens expressed by

into the tugpas calls WheesfibpxgBt ijs tupQhPPPEPEGITFIcEO Nt | gens. For
XAP| £infLROE LOBRbE 2Bt BRdNducERCEEH)NpEdific immune response to tumors.

(trastuzumab) 1's raised 30 agai nst_ human epi derma

Most of gprsk YeeiBesrerreseuph rdzieyqlpmmpt adatinFy %&\}%%I%R*&}Oé §§8¢dat@d antigens

(TAAs) TARRAR RLAERE (1Y PREets, R Fhdidr Bﬁb&@fﬂﬁ%ﬂhm@r@r&aﬁﬁon tumor cells
cancer. Overexpression of HER2 protein IS associate

and relafipqih byt er GEREPied 0 Bom| SURSRY e posigraipy Bblﬂbf‘sth tpymor cell,
TAAs ptrchz‘?de%rg&k for tHé'EBQﬁﬁ’ TdyNelto teBogh$RAnd Saude Hiih GdsGu AR nExaanﬂes of

he treatnment of patients wth netg§tat|c br e
TAAs %weéana}aﬁa@f‘é @M%ayr%os lrePedliptiesn (FRE)-EesPIsiet
carcinodMH W ani¥ rocmé 806 Rl cadets 2@ dth@ﬁad@lgﬁhrﬁﬁlbmhs,l BRJ, breast,

antl gens |s IT (rituxi mab) 5 th Isr
lung, ga5isi Hd parerpbc 6%0?%% %ﬁq%ateélﬁau%‘fé‘ﬁ @6{’*?{1} @‘E ?@g@a 13
tyrosma@ésbr {)%lloﬁﬁdlrﬁmiﬂ MO ra st wilbR Tell} o2 PoktioRy/ysaees| Bf fagblbgous tumor
2006/ 127319 PCT/ US2006/ 018737 RI TUXAN i s used
cells ang allegeprit Wmepesls- for the treatment of patients with
rel apsed or refractory |low grade or follicular,
CD20+, B cell non-Hodgkin's |ynmphoma. MYELOTARGO
(Qleatt bt h9TaniEh ozogam ci n) and CAMPATHO (al ent uzunab) are
fREELIN BEve R ABRE BSve GhirddBRAGH Qfdfionad telinditi®fal 3@BioRB tand hormonal
tunor antigens that nay be used. 5 Tunpr supgressor
therapigs aiprddo Heat ceficie additippal tPfEIPR}?S farhe geatment g?‘fanf% Y ypmple, many forms
of gene Ry RreAtderdbivl BicOlhicay 61 EiSical thidllls preventing the
devel opnent of neoplasia. Miutations in tunor
suppressor genes cause the cell to ignore one or nore
of the conponents of the network of inhibitory
signal s, overcomi ng the cell cycle checkpoints and
resulting in a higher rate 3P controlled cel
grow h-cancer. Exanples of the tunor
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suppressor genes include Duc-4, NF-1, NF-2, RB, p53,

WI'l, BRCAI and BRCA2. 0 DPC4 is involved in pancreatic
wa@aeae73and participates in a cytoplasm c pat hnewusivas/018737

inhibits cell division. NF-1 codes for a protein that

inhibits Ras, a cytoplasmc |nh|b|tory protein. NF-1

i.S | wvol ved in  neurofibrom and chr yt omas, of

I 844G, RRPECASYFS @&ﬁuaﬂtﬂlyw%qrémlquwetﬁfﬁ re tgedon i ghiion of tumor

vasculafvlzatlﬁhj (-‘dngﬁlgeﬂéﬁ@t gih® afkr 6Fhit Sonbpy Rl tY 66 offithdRhbNGdA ABerition and oxygen
gp “ﬁnd eglnd nDna of the nervous system RB
supply ErBEﬂ‘S 0% e % D IRBIIOT BRSEVAT SYSfeTRuCl ear protein that is a

MRh&@itidnDEinbdrttRfapdfis 46 Hem"g)éﬁérﬁptecﬂ% thé mldﬁ]dtﬁh %ﬁl@rﬂuﬁal dlfﬁrentlatlon of
retinobl ast as bone, bl adder,

el
the neopl el e o feus Ebie gwfcampwés %?céqse 2 sy g o more
of the f61R@MhAkREen&l | di vi sion and can induce apopt 0Si S.

tion and/or ina of . ph3.i [
o Rt mons cua S OB Tl & edeten Wy ot gL fng ato, T
(1971) Phee. Ndtid Aeyss scBl.E@@%;b 68: 3378138@|1\éﬁ:§i<a| M. lnke;as.l; T&Rdh, l\/D,\ZEjérkﬁdl@ﬂ R., Rifkind,
C cer,_an s inval ved C cer. e .
R. A, SRR LT sPiog e At $ (TS Tb-GP0E e Khen ROE. wite R L,
Breslov]'g,mlﬂ@ﬂ RSAWBRT Madkb, PEAE(1DF6)IPkSe. NN cad S0 (165¥5) 139862-866);
t.1 ons cer, vaccin roup, o agen
tlﬁ ﬁeﬂﬁﬁlm Vftﬂamﬁ%w‘ I ““é’f:?é‘&idf(f\g %ﬁ%&r@w &p%ﬁ%%“’f’ﬁ’ Takeda, M.,
Konno, tmnmﬁazamj\fbstrosgikacar@erSu&aaq*culp&g P0G ARSE@ BeL (USKN78: 4990-4994;
| NI tria ar e S
Schwarfe i1 OBy, FARakeuii S Bodhis B 1 i saHpR i A°E SH08) Be. Am.

Assoc. RIS, DY 1sanlaﬂ¢ny@h“ &, eRpurhihBL., aaﬂsmrgﬁslem (1080)tQanEE Res. 40: 914-
919); cells and relatively absent or dimnished on nornal

cells. By virtue of being fairly unique to the tunor

@ Bleroid HAd®n@rDMEAS. bl YehssLF @075 e J. Taruselss y51-po)t o

R Ao ol TR AR TR TR e, 220

16-22);anti gen (PSA), a-fetopr ote| n (AFP), carcinoenbryonic

3 i LTt S B, it S, S 58 T Moty a00-498; scher,

W., ScHBaB: M 2dnid OV @iaa £3. §) 982N BiocHeaiT8: Bis o6, Rds SChonant 109.£348-354);

%@?riﬂ%@%%ﬁ HediermiincE dh ?}ag%%@g A ??@E@) Brog il Agpd. Sci. (USA) 76:

1293-1pa0% th&lilﬁ/] | apd Shats, IQf(l%YHI Brba@ausA¢adnsui. (Usal V& 5a5845162); and

RSt PR BRI e o el RSt RE 1982 Concer Res

42 26511%515 meaﬂaIM CEbet,iNudany., ISalntoaa| Fibach . ;mﬂml Rs&datdMarks, P. A.

(1978) plot! atgﬁfg;?%e St &%&%%%% %z%y Rfogllnﬁ@ f (%dg éetllt %U@@%@ Cancer Res.

44: 280828 1 U ISdw el BOL.pBeehj BTG Mlierarber) NmMaL-h 710 pind SaGeMOA. C. (1983)

Cancer A2 A2 123,003 SHRRHEY U i AR AL ISHERA anCOR BTt

Hematol rdsi §43-9nEbdrt, PUSIPW arsyia sadiBaell, DaNi (197(()a]ag¢e®gen 86 18)9-1813;

siayast i, Bl v B CoTm Y BPoaPae by o nowl y bui

t Theepmbiastiin ci thephatnabautit 4l cadpbsttioﬁmof thia iyedtion hed ay\of e anti-cancer

u f termnal.
sgens G e GhTVEADY R Bie st RUBBRUGE 48 oL P Gl e
differentiation agents include the conpounds di scl osed
Metho. NeANy one or nore of the follow ng references. a)
‘—-—déé)ﬁa—r—%ﬁ'gounds (Marks et al (1987); Friend, C. ,
Sﬂi&q:lteser\t\ﬁnvehﬁdnl abdogprovides V\inetham df t5atiog a ﬂ'atlent(h]lﬂﬂg)i tuRiicd Characterized
by prol eratlofq (? gao&:lasM: cellé&lgécﬁ) omprﬁes adﬁi“f"ﬁtz ﬂ%,g tonl?e patlent af eil"fecyl¥é amount of
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R A, and Marks, P. A (1975) Proc. Natl. Acad. Sci.
(USA) 72: 1003-1006; Reuben, R C., Wfe, R L., 10
wee@shiongi9 R., Rifkind, R A, and Marks, P. A PCLBIBY6/018737
Proc. Natl. Acad. Sci. (USA) 73: 862-866); b)
Derivatives of vitamn D and retinoic acid (Abe E.,
Myaura, C., Sakagam , H, Takeda, M, Konno
any of thegampesitions of the WgeR| l¥entian aboxe @ffeiy to Svlect(nye}&éuCPfe&@mal
d1fferenth¥t’i%£ of ﬁ@ﬁgeopl%’tic ceﬁ%}he}é%y i3 O0n P hferaﬁ@ﬁ"""ar tz, E

ty R., Kreutteéer, D snmussen , and
’ggqm@h@i ¢fithe ym‘ese@ inyenid@3y m|tqné@51 fomlﬁe tregipend of hwpenﬁe\glth cancer.
Howevegql' is g-l)go l&%@}nﬁﬂa%netfﬁad wé’tﬁhv-w'@ffectll\deiré ?ﬁ@rea)ﬁﬁxé?gﬁ BdncerYn other mammals.
ncer : c eroid
Cancer m@pq*pé huigs potdimited topny singersarsed by the prolifezaion ofpeoplpstic cells, such as
I @é}n&%{ ImpholPrhyel&Hh), Holgkidd 1PMbbria2fdrOf S ((ﬁ@%fph tha, bladd
ungcan e@?uore z Lond. 0% 9?3‘2 al\/let(:a £ 985y
melanorge re@n CUppy; breaﬁecagczr)omaeprosiatép@é}sle@a > CYHE carcijpma s&w&reetal
carcinogm. M » and Vaxman, S. (1983) Exp. Hemat ol . 11:
490- 498 Scher, 20 W, Scher, B. , and Waxman
@h&g}gze)ntlgp §Gﬁgmte®nghqﬁ5ﬁgagles Rége E)wwntq_ld@tallg ,§8ctlgg Much follows.
This SCCEI%II IE lé&‘%rttp&)th % &&Hﬁh@ﬁ Fihe Eveiifofl bl h& I’&ﬁ@ﬂdeMo, nid should not
(19 Proc. Natl. Acad ci . (USA) 76: 1293-1 ;
be constr_x@tilt 1rﬁ1t injany 3y tlga@ﬁgtloq_as sgtfortom ths, Jpims phich folgggébereafter
Sci. (USA) 76: 5158-5162); and g) inhibitors of DNA or
RNA synt hesi s Schvvart z, E. L. and Sartorelli, A C
EXPER S BECTION15:  2651- 2655, Terada, M, Epner,
E., Nudel, U, Salnon, J., Fibach, E, Rfkind, R A,

and Marks, P. A 25 (1978) Proc. Natl. Acad. Sci.

(USA) 75: 2795-2799; NbrEXsZ}LV!RJiJ. and Sartorelli, A

C. (1984) Cancer Regvmﬁélm(gm_@ml Schvvartz E L.

Brown, B. J., N erenberg, M, Mars

Sar t P& Form I can by sygesized eegordipe tRébae e 13°d Ozwsd Ee}% or by any
modificatiélAR@vartdnis tetlogisawa, M, Kawaguchi, T., and |kawa, Y.

(1973) Bibl. Hematol. 39: 943-954; Ebert, P. S.,

Wars, |., and Buell, D. N (1976) Cancer Res. 36:

1809-1813; Hayashi, M, Ckabe, J., and Hozumi, M

(1979) Gann 70: 235-23 30T mbi nation of the

phar maceut i cal conposi %)YBW%S%PPgﬁ% i nvention and any

of the anti-cancer agents described above and their

use thereof, are Skt hrﬁywﬁés%éﬁi)‘é?eﬁfﬂﬂﬂr@i%r esent

i nvention. Methods of Treatnent The present invention

al so provides a nethod of treating a patient having a

turmr characterized 35 bygyproliferation of I@e@pl astic 0

I'ls V\,hl conpri ses” aty ni steri ng tgt phtl eng ;?{‘(—cn-oz-{

H@ f.e% \ée. @zpunt**of 20661*?273 9
PCT/ US2006/ 018737 amyp-6f the conposi tTons of the

present invention above, effective to selectively
i nduce termnal differentiation of such neoplastic

(ir?!l % %ﬂ% Jv%@ﬂa%pcy 3 B(BUE @br()9 'ﬁﬂ)@ésf ofréﬁ&!rfc a@ﬁ %H% acfﬁr}ﬁ‘elted with heat.

resent i nvention is intended for
The tentpp@axrmmramd th dﬁﬁ’ , el theard @0g @ K92 malesyof amhmmé%s@ddedu {The

temperétlar @laﬂalslecll K)ell9195°é SRthelaRemIBER ?éilatmlf&dzok}ﬁnﬁg e e whal poured into a

the treatnent of cancer 1 n other nmanal s Cancer

Nalgen¢ tagk Ueeccontained #.81'hgef fotasiipm dydrexidndissobing é’r5oclanSVé'ﬂlﬂefb yhe mixture was

stirred fof"80 Bntel %cﬁlro@Hg aﬁi itiof th,lh@ﬁfeit CTfEkhSion SHERD %&dlawﬁg same scale, and
cancer, acute myel oma, Hodgki ns Iy ho

the secqmérmeho’epg lobyred inyquh@mﬁ Solﬁtl@d@fmotasmn yiserade. r F?&Fhe mixture was

thorougﬁ@rrsﬁhgcp MR stiRLAR bhurf & &, 3 Re ndPHAS bWk Sl RESS KRB The mixture was then

ovari an carcl nona or colorectal car Ccil nomna.
filtered through a pad of Celite (4,200 g) (the product was filtered to remove the neutral by-product (from
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The invention is illustrated in the exanples in the
Experinental Details Section which follows. 0 This

WG ewbi1o1319 s set forth to aid in an under st andi PgT/Us20061@€18737
i nvention but is not intended to, and should not be
construed to limt in any way the invention as set
forth in the clains which follow thereafter.

attack byEXIETR) dnyrothNTiAY of BEbeAE pesd)SEET fittratq oniainad fhe saly of thypipdst pad also the
salt of ufﬁ]:aac gﬁbé: RLE! {R‘Hﬁﬁtf oW Jllo&@@to@@tﬂ% }SEUaﬁk%stﬁeziﬂgatlon was very slow,

ccording to t e met hod outli ned bel ow, or
taking smml ﬁayeat Tlesrfiltiptel W@%M%ﬁﬂds}lsmﬁérllefcon%thﬁtWéyﬂ@C@Pﬂ%%the mixture

was stm?& fho i ]@%&ﬁﬁh §llc§%\fe§%’§%[tﬁmvlaﬂn§gh? Gyt pgdgcttv@ag Eolléc@% & #fkration,

["ask was pl aced 3, 500
and wasfiioonQbe fwphed 3jth dﬁlO%lEﬂﬂé’r’ﬁit% @aé ﬁdp BVt idterakywaselacsdin P72 L flask

with 44 Yof Hm&ﬁ?etd wate?hﬁe &SJ&H@ ﬁéﬁeﬂ k& S(W@Salfdé}hesﬁﬂd ﬁs@lagea Pfa h@ﬂﬂtratlon (the

t hen 040 nol es) of aniline was added.
desired predméwa& m@rrm@drvaih%b;np acid 9hchdaza me%gr%ertswgblhty in hot water.
Several kgcq}?t%faﬁ]bﬁjsrv@eré & ne%@remo{)éguganc a-mie ’Iﬁﬁ@ Hodﬁ@%/apéﬂéfzﬁe‘a ty MR D,DMSO]

ene tank that contal ned 4, 9 pot assi um ]
to momqqytﬂtp sxviayel afisehedt 9@d)- (The Bo i tmtu@flomm%rlepeatpﬁ avithiad pfavajgyat S0°C. The
product %és §éainr 15(9&*35 Wﬁﬁ@u&'ﬂ BHatBSed ik PWoPRo WAk a8 diad @A o%r the weekend
. The reaction was repeated at the sane scale
in a vacTov PSS S ABF PopERs Hrsuiagnn sopse (the Nadmwme ét aliquighring pump
(water) fod &ﬁﬁg 2SR LN YI02Y 158 ot et ity tA‘rﬁnf@rrﬁfttHﬁt%rngﬁ?urge was used to help
hly stirred, the stirrer was turne
carry Off ﬁ@errh“x]tg@fsé afaebeamilisweid wap oktained-e. The mi xture was
tl“ﬂ@ﬂrodlflc't bdiPEoRAide b QA NaRouRASK sBberic@bial tﬁer(aﬂ)rea%)hcg)mtﬁxtaﬁ&x was done

product was filtered to renove the neut r al product

portlonwlfser 519553 UWEE S05I002 7S PIPIRRETY LR00BID PO Wa%l%/ ieaedc aginsed

thorougRiy 'vjﬂhr&@dlﬁﬁnalp%tmaee@ @astoﬁf ofSHORGITS. RRik bhs re &@:dftb hﬁﬁ@ft& entire batch.
contained the salt of the product, and also t salt

This cor@pler@mr@a@teé gtstip agid BomARprodRte Te ot BOdsEM 3 0B IR ik flask and

stirred Wit d L 6f ﬁ&ﬁ%@%m{e}‘? o ah& friRh isORteWAS ikeiYn SN driell 3K tHéQ"ﬂter over the
sever al Itrate was acidified using

week endf Itows ptage lattr@ws o éfl?ftlﬁladﬁ?‘{}‘ma%"eﬁl at @5He fofidx boyre HS%@C Nash pump

and an B85 IEH. TRS D BroBRY has ARGt BES2 A, 4 oYRg% gelgpt tle
overni ght. The product was collected by filtration, 5
and washed on the funnel with deionized water (4 x 5
Q The wet filter cake was placed in a 72 L flask
with 44 L of deionized water, the m xture heated to
50C, and the solid isolated by a hot filtration (the
desired product Mh$Buseagndie acid
whi ch has a nuchmgiéﬁ? sé%%ggﬁfty§ln hot water.
Several hot triturations were done to renove suberic
acid. The product was checked by NVR [ D6DMEQO|

to
noni anaI 09 suberic acid) e ﬁbﬁf %
tri t@g M th 44 L N-al—5F0H;)—C—OCH;

The oduct galn |solated by tration, and
rinsed with 4 L of hot water. It was dried over the
weekend in a vacuum oven at 65C using a Nash punp as

t he vacuum source (the Nash punp is a liquid ring punp
(water) and pulls a vacuum of about 29 inch of

TR L ARt (me E'ix%@ﬁanﬁ&&‘aﬂelp A5 RE gla&éa 3@'9 & of

carry off water 4, suberanilic acid
subgyiytilig agedyfrom the prev1ous step 20 L 0 methanol and 398.7 g of Dowex 50WX2—400

resin. The mixture was heated to reflux and held at reflux for 18 hours. The mixture was filtered

to remove the resin beads, and the filtrate was taken to a residue on a rotary evaporator.
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The product still contained a small anount of suberic
acid; therefore the hot trituration was done 15

W@eoohilomn® se at 65C, using about 300 g of prodeCt/USL00&018737
time. Each portion was filtered, and rinsed

thoroughly with additional hot water (a | of abqut
6 @he Tesidye o theg PRt AP FBOVAs itRysterrsd “&ﬂf‘%ﬁ i%&%}f éth% with a
condzhgé arquﬁ&hﬁhgah Mirfe MRV G 8BRS 'a@de@%ll_dofflﬁe@{ﬁ\nblhﬂldnﬁ@ﬂixﬁire heated
he sol i 6€ro uct was combined in a flask and

to gw £ prlgion. Sermiek REdramiARA Pater 1as adyled, anihe heahtumegio tgg ﬁsﬁed

mlxtfui‘é Msambm t8 6901 3l tHdh lu@dlag@wama&a nta@iceB4BY, addBe m@EK cooled.
was pl aced in trays and dried in a vacuum ovg

The a@lld@s@%\va84g>l%ﬁskhy@wi°}%gaﬂfl Fhe ENEE KD WADHTRES Wi+ &Pt col
metl?aﬁzgl%gatﬁgl S eefl. T]i??odﬁét%ls apsedusic i %S/aﬁluﬂﬁiv@ﬁlﬁsn‘ig a BasB pBmf for a

oyl el S¥nt hesi s of ﬁ/
totalSy 5 b fopgve AFD-2 %34‘2@%}) M@WW@%@ FoLARS- 4923 1.

To 18 259 1hr1dsk Ak frﬁetcﬁﬁﬂ:al’\énh@r ﬁ\effﬁ&h &, GAdl in¥dt dr i@kt atiAddBhere was
condenser was pl aced 22 suberanilic aci

addedy Ity Orpeot, ﬁw@wséﬂ%m% P@ﬁOCh@O‘d‘E 181L %?W&F%‘F methanplFog a?%a Lofa
of Dowex 50WK2-400 resin. The mixture was heated to
reflux and q%£q flux for 18 hours. The m xture
§%ﬁ§$ﬁ$@ﬁ%¥%@~4%%§$¥%§ve the resin beads, and the
filtrate was taken to a residue on a rotary
evaporator. 29 WO 2006/ 127319 PCT/ US2006/ 018737 T H
residugé fromthg rotary evaporator was tragsigrrie noa
m“é leaila—agkoﬂistted NtOH- iClc omdenser WE e c—i-on

anical stirrer. To the flask was added 6 L of

net hanol , and the m xture heated to give a solution.

300/Témamnﬁné.th@ﬁddieiuam matktuable Thavksk svadihen c}ﬁrgédwith 2wea0 g of methyl
mi Xt u

tur,
subgiA oV e s o B ety o i B PHnA R e
wasllawed te st@ﬁf@i Bthr abd Theinsek. dpoxshaely onakalf mhmeedlob ymxture was

ol B 20 OB D S5 My el i

Theft 3TLiofl déloni 2 Liktiier BMe ddds tafthsial hiadsthe pmmtre fwas st&'redtfmt I8Imindtes.

SRR TR A T
12.0% tyhheaddiioh afll(lﬁ)ahl of the 1306 spdmimend‘lﬂmxuiepblﬁtloram ahneithahelt thfs@ave a
g{ added

i nert of hydroxyl.am
clea S PD R ST BT Pt AT RARBP N B G S Pwas
ad]dsted to give Mt sc’ﬂut-lcﬁ’:yfl’drﬂn @hichk thafpreﬁputekﬁ)n%-iﬂoc&tcf)wﬁuld b@prkkipikated).
Ther{ﬁaé 1?153})%1%& %glaﬁc 2 glas &1‘% in %Os e, Iarll,lnr?]r’r%% tlh of de18nlzed water was
added) hntt the leaﬂJugtei hehe hdd1tiﬂne>f i 0umkofiweB® %t shémnuhah@@dt salutipn to the

eram |ate, followed by 1.9 L

mlxg‘?e £ %ﬁ%/gglggf E%Sln%{ os>?| &¥s0l ution in methanol . The

m XThHreac‘nalSmﬁdtdr@ wieclc ask twiak azﬁmﬁedu@ the adgiitbn 1O glipluces. acid to

Appr oxi ma eI y | f r
e PRAG Yrah e o el I TG R T b et .20, e
prodl.ucf fram Ibotﬁxfﬂaas kNaE)sofateﬁtbg diltretibinusngraeirhnér dainekand ftercloth. The
flltetrﬁ re]:rﬁza)g a]slgd th 19 ?, %?gar\l/\l?gde\{l Wafn ghﬂetdfzuréneﬁ glgsf érnﬁgl}éd ﬁdatﬂéjproduct
wastpakizily dsédg the fahhaietder yactive frH5\Wes. The F6ductives rpmowﬁ and placed
. . the Xt ure adj edto 12. 0 Lt . of
oyl el by RAESRSRBaIER I b Ginn Rt BE g W Bicdlo
conmﬁthmghlt THelfirg deydngepesiod ehefor 23 bdunt 4t 60°( tsirg aMab pimp as the
vacglbrP s%}xrce.l%&h anﬁr%tblleng ’fl?erha?ls Qvgl% r@m&gﬁ IfrlomE}HD\lflac{mrg oven and weighed.

The trays were returned to the oven and the product dried for an additional 4 hr and 10 minutes

using an oil pump as the vacuum source and with no argon bleed. The material was packaged in
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adjusted to give a clear solution fromwhich the
precipitation the product would be precipitated). The
wWo e@eti2Bm m xture in flask 2 was diluted in thPCHEE®06/018737
manner; 27 L of deionized water was 20 added, and the
pH adj ust ed by the addition of 100 m of a 30% sodi um
doubiet-pidlk paleetinding brasnandelacetbin arplagtiviputer coraingry d h fipalwefght after
tion). The reaction m xture in each
samélﬁggxés%gjg aci g? Pled by the addition of glacial acetic
acid to precipitate the product. Flask 1 had a final
Steppt Rifpaati®8 of S4IAA Foas kbPrehaetallizdtionaf Cypbe 8AHA, 70. The
product from both flasks was isolated by filtration
usi B [ ter
ol PP A IR A fobl iR A TNC0&R vl
mecl[iammbdtmmﬁwumpeuréd camfingeh @nginied for inertweigospleare wad dhgrged with the
[ . I
erudg S B e S A o TP F B L it aBioBed (il ang 15759
ml OThntham@y'ﬁha/matqiayb Wagkedteid o Jaﬂmatolgum apvlatiom et H25Qmlod deionized

water ?cfdec? g)éflehreac‘fgﬁ ?‘r{l}?t@% C ués lgeHE Was-q%g CLJ)&' Shd %%%ﬂ%e%rs aﬁ&ived to

coolv éi‘duu mesmummdladncodiecawffml@dm scbilhetehb flapk eOLtlci bg/@falvehaeldled (28°C)
the ﬁa@%){s?rg o{/e% tn?&e %Qlﬂg My Qnﬁ%e&ﬁl 2 uct - egg?ﬂ'nlrg

were returne ven an pro
Ice/padeti was oddzeld talthh fubgde dool hemiintuteds -5°Gs ffhcgmaqnurg ivas aldrbelows that

temﬂe ?urg ?oq‘ %’3111% O’Tllrle g&ggw%ﬁn E&%ng%%g g?ge félzretﬂ €ake washed with 1.5

L of l@@mm@wmsz 37 Thd Gertyblevascaverdd, gl theeprhgucewes taetépdly dried under
vactft'lﬂldfoﬁi %C@d T pMét @a% feBnoQM fg&g g@ gmaraga pla%]ﬁ nlsignal trays. The

trayPrerpaliceei o n V@AM, B s proByet rwem,egltfm T B Ging  Nash
pum&%J %‘Iﬁm smﬁc Igﬁd g%ﬁéﬁa% a&%’ﬁ"%le@@ Hefaly i@ lrédu?v%&’ £dr W{Phing, and

ter. k W|t a ~“nechani cal
thensethmpréto the ¢ren nmbfbwglf@r an@ddiienb € hoursat §0TChioei vefacongtang preight.

e SBOANREECA SABISTI  R, AS0 p vo

The gwiepinl wasdagkagesin doeblel 4k golyailiylest bagst ﬂhvdméﬂced mmlastlc outer

a solution. Then
Comg?,i%gh?rkmof oé%?%%?gaeoﬁmg%\léyé?d 2\S@cfed to the
r ede pthorexpenanentse crudth®AHA atas mstaldlmdw@g deffollewyigg eqnditions:

m xture was allowed to cool. Wien the m xture had

cool ed suffici entl so that the flask could be safely
handl ed (28C), blella8hHAgysedhasiienConddiane he heat i ng

mantle, @ aced T qofor—us taftolc 001 1 NG HAE
| ce/ wat e §§’/\1/aésﬂ added to tﬁagtub to S@%atoe m xt j’_&“_?i)_“
-5C. The| Mestewele was hel-d bel owthaltOfftenper at ur|e f or
2 hours. i [oduct—was—isotated byg fittratTommmd
the filt e eald washed lwith 1.5 15 1 0f cold &
nmet hanol | Weiaeel ( 2: 1) The funnel wasOcovered, and’Z he

pr oduct ar-tiat —y—at ed—tuhdet \Y goum-for—t75hr-
The prody tOPIl\?B@Olr eroved from the funpal and pl aced in
6 gl ass {Eamsol The trcy1§%vvere pI acednin a vacuun
oven, ant—+4hepreduct—was—dr-ed—Ffot é Fo—hr—at—60C

using a \M?F unp as t é%\/acuum sou¢ and using an

argon bl egechandihe trays [wame renoved O6fr wei ghi ngj 72and
t hen ret Wrhed-to the oven—and -dried-for—an—additional-

1T

4 hours afm@@‘é to give alsg’onst ant weﬁ)‘@ht 20 The 72

vacuum sowg@ndior the desend dryi ng| pgri od was am;pl I
punp, anci_na_a.Lgm_hLeed_mas_usedq_*Ihe_waLen—aL%
packaged in double 4-m || polyethyl ene bags, and

pl ag@ thele e 1iBh &tkitonOptb@iced SAHA Polymorph L.
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contai ner. The final weight after sanpling was 2,540.9

g (92.5% . In other experinents, crude SAHA was
wa@eystizislie zed using the followi ng conditions: PCBHUIADG/@8737

1: SAHA Crystallization Conditions Sol vent \Water

Agitation Tinme (hr) Methanol - Of 2 Methanol - On

72 Ethanol - On 72 Isopropanol - Of 72 Ethanol 15%

On 2 Methanol 15% O f gRaMeimanol 15% OFf 72 Et hanol

15% On 72 Methanol 15% On 72 _All these reaction
condi ti ons producedbrdugtionaf SARAERrmI 37 \wo

2006/ 127319 PCT/ USZOOG/ 018737 EXAMPLE 1A Producti on
A : AL @NPE e anoi ¢ aci d;

S u B@Jeﬁ&l i (Co’lhﬁiiodnc( f;qmog lgm.do ﬁn)aleﬁ aﬁﬂiﬂ@(@oﬁ:hpa@rlddz 8849 @Lgm,dmd

ol @ LT Bisinmistaeae S bTRTRI i w5 oy The

reacti@f ik goenelred at efiivubyeadijdsting e piid iwoh 169 sbdun dydiFiide solution.
The rac%%%&s p Qs[ellss ngééglng hﬁ% %ang:rng, cgﬁﬁb gd \Hﬁﬁ {oﬂg %{(ﬁ 1@13&9 and

Sodrum e so € aqueous
watep (h38.4iL9, ane herageests layiyds s@pag@tm cThealgeqouff @Y%@ﬁ@n#&?xm@ﬁm and

toluén@ |((§J €16 1§ 1)) Qré[ c&n@léfedLQettﬁzﬂdand\{ﬂb %&pafa@ads The que%us 13Rdistek@acted

eous separ at ed ueou
wvict i tens LT DAL A RBCt Sty B s Dy 2Ag'CHaa pEt of
5.8-6:2#n P Bgtiroddriclagid and MO bdiuin Bppaide ihtiod Reneadpde Fhis batch is

ﬁlterg@yer E?ds \31-1 théga Ogeé %@/é?") Iarécf tg tvcv)zlls#gc{]wulﬁ gjélgedé%%r tpzmo‘?t The wet
cakepibdiadd at & n@xiGwdy of p§TGrgndey chcwah tocmld subetagilianeld-10% sodi um
hydr oxi de sol uti on as needed. The batch is filtered,
vvashed vvlth Chl I I ed wat er (O 2-0. L) and then washed
o heth N ) B DRJS LOFIDOYNO | ed at a

”Héhﬁeﬂmn‘&f acﬁg(@oh'xﬁgﬁxﬁ 3@@@’@1 *oqnélé)%@l S HRe @(m bl5 Q) @&l dmbined
tep | i no-8-0xo00ct an at e;

and S £ 5 T(heeﬁmm‘&teﬂ)to SovErBR O R i e %&aﬁa
temperaterd & rdaiftaindd & 48155&) ulﬂﬂ dneﬁ‘ﬁch@ﬁ@ torfyfletd.- ’Ohe&edtc)loﬂfseluenched with

de1oglzg€w%}§1i (Iq d%h? e@ﬁ% %,S cgal ecg 095 ﬁy’}? ﬁt%_l ste):e ed ? cte %%/sttaﬁization,

and th@np@ﬂalttu PE0PG Tl tmtchiinitbreal andSheGi: wathied thh e 5p:6a6¢V)on
metfgf?lo gltuﬁon (T)% d a't g'TOdCS lﬁlg%g&%g 1sVHr1teH' atzaomammum of 46°C
ni ze batch is cooled to
und@%@@@tamfldsfé@h)édm?eéaniﬂﬁéuce crystal lization, and then
cooled to 0-10C. The batch is filtered, and the cake

washed with a 50:50 (v/v
Step 3 N-hydroxy-N’-phenyloctanediamide; vorinostat (Compound 35)

565 ¢

Yaley
€“

Methyl suberanilate (Compound 4, 263.3 g, 1.0 mole) and 2M hydroxylamine frecbase
solution (0.8-1.0 L) are combined. While maintaining the batch at a maximum of 20°C, the
apparent pH is adjusted to = 10.5 with sodium methoxide in methanol as needed. While
maintaining the batch at maximum 20°C and apparent pH > 10.5 using sodium methoxide in
methanol, the batch is aged. During the age, hydroxylamine freebase solution (0.5-0.6 L) is added,
and the batch is maintained at maximum 20°C and apparent pH > 10.5 until the reaction is
complete. The reaction is quenched by adding the batch to water (0.9-1.1 L) while maintaining the
batch temperature between 20-35°C, and the water content of the batch is adjusted to 35-45%. The
pH is adjusted to 8.8-9.2 using glacial acetic acid and sodium carbonate as needed. The batch is
cooled to 0-10°C over 5-10 hours. The batch is filtered and the cake washed with 55:45 (v/v)
methanol/water (0.45-0.6 L) at 0-10°C. The wet cake is vacuum conditioned until the water

content is < 35%.
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met hanol /water solution (0.28-0.34 L) at 0-10C. The

wet cake is dried at a maxi num of 46C under vacuumto
W@ 2@bd273e4 hyl suberanilate. 25 Step 3 PCT/US2006/018737

N- hydr oxy- N, - phenyl oct anedi am de vori nostat (Conpound

5) Methyl suberanilate (Conmpound 4, 263.3 g, 1.0 nvole)

an@h@MxﬂMﬁ&tQﬁME amune gf 1. @ﬁl@@§ @et AR 19 LorFinddOwiflr denftute) ethanol

BSobRATES: oA L GLL 00 LG DELER, 8 TR

mettRRide ﬁmmerﬁ:trbb(m akeEquiv)nmet dldebio tiesslumgeareldhe Wihligheated to 70-80°C.

The gql!lt?f)taall Pllfjs n Ic??heg%xb' th‘%% @PJAAH}/‘ cr%o%ggt og H‘I’ﬁé Eﬂﬁh i Hltered and
the dakgt w@hqzdswdgmﬂ 4:Div/v)rdgnatived ethenol/ wytdr: &bpl\@hﬁk@ isfdried peagBaximum
of 450! hi Qe fh ©-0. 6 L) is added, and the batch is

mai nt ai ned at maxi nrum 20C and apparent pH > 10.5

until the reaction is conplete. The reaction is

StepdH e bsr f15ehnb Jl%nﬁélt@@nﬁo@tatﬂﬂﬁﬁflo{r@_elﬁrdh) 11)
e numl Nt al Nl ur en
20 V@B@Smaf@ntpﬁgmgéa@é‘f 3 golnﬂﬁ %‘H]F) Pl “b%\?%%? ﬁtvzﬁ Shprplpat
solutiéh @Eméﬁ%z ghhe Thi hbﬂll‘ﬁosﬁdslmts}t ie tet-@ilBd & Omeantside 0625-45 um while

malrgﬂgmgg} éb%tcle en'ggraguée zft %BS%t oo’ghel'!%])é:sﬁurgp 1s gﬁt%ﬁgamﬂgg Qggﬁke is
washpatvdth 0-40°€Ciwatee (reidinamd 08 ha Tlarkowet welehiedtiodiat hmagmym qf 3 under
vacdtil B3ROk n‘ﬁ%{ Fhtel (th%ﬁt’ &: 0@‘7«’}- 13 toQiekGorinb Q- ﬂiﬁtdrt%asﬁﬁstdnfée

vacuum condi t1oned unti l e vvater content is <_ 3
32 WO 2006/ 127319 PCT/ U82006/ 018737 The vor| nost at

Hydr oxy [ IRt (FRBE R 57 &é“? 9?9551&3?/)15 a?ﬁ\ﬁﬂ%do&ﬂ 50 1)

ethafiSlwWie iselatidn (4963, ﬁam OUndie? aSnifingi o) 150pse: @eded, the sinfre is heated to

ted to,70-.80C .
os-Bef b el end e SR i o er R ry VT Dty B o whie
mainteioing g tawhOeri@@tuEh Ehéabett@hs heedffp 2 winetura 02 Bowrh et GR8C. The
batcﬁ'aﬁ r‘b%gle}ﬁ\" 15 hhlcégl fepd tér (:M{fx\@lm%gt %&k&dte%%ﬁ@ / (“f@tt@ 155°C at 0.35-

0. 7&,@/@91@;7@) gtAépc 4t (p@:hg, 80 (%puwan%@éw SR IRk pgwég(:/hour The final
sturdQk hg&@%t 3t to hEeror GRWPOUBE 26d thvR Fiite1e& t Blke WECRARAY wdshéd with water

AR N TR NRIEE X7 RN

ﬁne\dﬁl‘gsnm&)aé sI urry is wet-mlled to a nmean si ze of

t
%gesﬁa%l Bm 1s fpre aﬁe%}r Bélgﬂlﬁlihg g?r qlgtgcgtjrjfg} %a%gﬁﬁr 2y 1l6r3eg 6 37—0 44
mol) gnd iﬂeﬁ@ﬁd@) mmhl/matmojm €r0-1-2d-hi Wader @n@n@lmvﬁ é‘S we& Pressure

the §RK Buirp ishedtEPo R -BTRBI PR PP houtk M@ then\tBSIBUIR GDB4EC.
maxi mum wat er content of 0.2% (ww) to yield
vorinostat-fine drug substance. 15 Step 5
N- hydr oxy- N - phenyl oct anESBMHRLEL - vori nost at - coar se

( Conmpoundgdnera¥eh bWt Billed SRAPPMALeDin 1268 hahodWater O

mole) is slurrred in a 50:50 (v/v). _ethanol/vater
sol Iﬁq 1A Bolgmgrph 1 stt@jq Aere ssnendrdrim hal §by viaurpe) IEéOH/ water solvent
rmxﬁfr@z?t%léﬁl?py cBﬁL%n@altféﬁ Ea\ﬁéin% ﬁ'%ﬁﬁjOQ‘ﬁ’g/ ﬁr@m t@ 55(7 ﬁnga& @iysapdonent

hen”cool ed

i Shen e R mi Wil B SRR e igh w@axm@ogemzer model

TSMHPJ&p&ﬁH@ﬁE&E W R-30k0R, hat @GP mesn PRtk iR of & AFAW/18UBIs @an 50 pm
hours at 61-63C. The 20 batch is cooled in three

and&é%dgss Byan d 8ot hijerfgaiptaBine dhadeppar s 8 rorpytemperafyres She wet-

mﬂéé wQs §1§erecpana 8GtiRaWith the?):1 E@HR&teAdolvent mixture at room

00C/ hour, and (3) to -5 to 25C at
teerr@t@re4 T);;gr wetrake wasTch@l jef 44 40°C. The final mean particle size of the wet-milled

material was less than 50 pm as measured by the Microtrac method below.
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slurry is aged at -5 to 25C for about 1 hour and then

filtered. The wet cake is washed with water (m ni num
w@2@60127319The wet cake is dried at a maxi mum of PEBTS2006/018737

under vacuumto yield vorinostat- fine drug substance.

25 The seed slurry is prepared by conbining

v orfariisktsine wiap Aralyied usitgea 19 lasrsdlﬁragtlormagwlwmnalyzer

U‘gﬂl:tixreﬂ Eg MiGoeR Iﬁmé’ / ”Yl)e ?hgﬁp Qhé YRLPED SRh M AWR Qﬂ:ut@mgﬂczsmall

a mninu ressure, he seed
Vohsnmlilqo;rcul@oﬁeafzéw%éﬁcs&m@eIQOP whgHsed Boile dl@pesS%fém@. Three
k 0 B Cor XA 0 SRkl POl
rl.ms\i/q\gét?.? Hﬁpggﬁs& atn% rt&xl cles in 11 Ethanol /V\ateer e
distinign @SD) wes phlyredasysobig distitutioy sHheroren piticly size {1151;95%<
valuggl!)agélﬁgn \EIL}%\V@@ Boﬁeql vent mxture at a slurry
concentration ranging from50 ng/gramto 150 ng/ gram
(crystal/solvent mxture). The slurry was wet mll ed

wi th | KA-Wrks Rotor- St @w%rm@mshear honogeni zer
nodel T50 W|th superfl ne ades at 20-30 nis, unt|I
the MO P Vi Sisle 1 &y . A IIS __e- - Ay H £
and 95% | ess than 100 m _ whil e nai nt ainin

RS SAEA By O S e B e Bt (IO 3 <glyent per ke
SABA LT B0WaB1/d1 lsb181i@Cbf 200! proBsivactiliths éth:lnlaﬁ‘anll whatdE(‘Gb¥50at er

eOR LSRR S SRRl STREES e B R

set wit superifine genenaom nnti lreanbiag h aszsiytsmpaﬂﬁblmmshmmw didle bynditions

BRI T T R T N——
voligR/pagssdthreugh ongigemd.r act i on partl cle size anal yzer,
manuf actured by Mcrotrac Inc. The anal yzer was

equi pped Wi th an ASVR (Aut ona g< PIek le e
Relpiprauldl Gike (79) 25—pt%tec t?b ; tfom( oes

as the dispersing fl ”H“ﬁ ’F & M 28 -'?eg%?%gﬁ”fﬁﬁo

each sanple and an average distribution was

cal cul ated. Particle size 5 distribution ;PSD was )

analipredcaks was flseredravaghed tithiater Gatal ThatkgredfP igarid wepgm dried at
40-65°2 ETRS Wy Q886 was Vith W $ed8SEfin SdtedhP hl FRCMRIE the EPIRAE METh,

EXAMPLE 2A Large Scal e CGeneration of Wet-m || ed Snal

Particles in 1:1 Et hanoléﬁ@% 56. 4 kg SAHA

Pol ynmorph | crystal s wer to 610 kg (10.8 kg

sol venbdwiher Lkge CHAHR)of MeadPHide Biak 1 SDim $01: U EilanoldVata00

pr 0 g&%lf@'l n(%t% H(%l &t h cqzﬁtgln gl?%%ﬁfretn(xs cggoll_sl%)th%ggwater solvent
mlelﬁcf:Wdire dhaageddntb IarSO(DJgin Ja:lhetbd%sﬁi‘diétkls Witk ghisd elgltatsetT}WSIulTy was wet
RIS SRS D B i SB R F SA L a2
TheDRBnfilled2Riryl veéas hedt@l to 65 1 &pl&e«ﬂye %%Ef thepgollid. STWated 0y was
age% %t{%%ﬁ)? z—rée ful %gtﬁﬁp 19 ?ﬂ e? m\;/r)%l/ vlleartm FJ)(adS @?l?e rﬁsm kettle
undM(ﬁOlm p@ds)uré aﬁdl B aalaglﬂta\]speedjan‘@é bf 4((0L"4®ﬁ)rpm # of

t ors, X 60 Th d
B TRt o0 g S 5 R o' b B P it s

45 té 6°@Ex(8 ho'nlihe Tie yocﬂmlkﬁtcms ided at SCefoeshe hb8F0 pach Sargeesnpernatant
concengrat[i)on ol§ ‘leess t% mg/ g, 1n préllgic{i\la{", 3'mg/g. The batch slurry was filtered and washed

with 1:1 EtOH/water solvent mixture at 5°C. The wet cake was dried at 40°C under vacuum. The
dry cake had a final particle size of ~150 pm with 95% particle size < 300 um according to the

Microtrac method.
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EXAMPLE 3 Gowth of Large Crystals of Mean Particle

Size 150 min 1:1 Ethanol/Water 25 grans of SAHA
w@elogomph | crystals and 388 grans of 1:1 PCT/US2006/018737

Et hanol / wat er sol vent 25 mi xture were charged into a

500 mM jacketed resin kettle with a glass agitator.

The slurry was wet nil ESAMRLES3Marticle size |ess

than 50 m at reQmH &TRAE *L-WEEs 9!l BeDwaRe Steps of
Exanple 2. The wet-mlled slTurry was heated to 65C to

di ssol vers; 435% &ﬂno%tﬁﬁalﬁloim%gtml {lqgfvﬁﬁolﬁﬂldﬁrdﬁ/etm& and water are
0] O estapl |
confilgs. THeeSHTipe Yl Y REUA S EHan PRSP WGE T A gfdtonal 20

kg A@hepB1i gplmioadsatided amindle bitciain heqed widar 20gpzadirsgan gesafe to 69-71°C

i 300 98 KO 30,508 L F L 0 D AL Aol
cooled) t& 6%4-HerCBovian B heursThe 9d T everidaliauts; ¥asd-afecovat 4 B@us;ghen to 14-

16°@ %@er%rst Ol"h% %@t@ﬁ' 1saﬁ1¥e?erdg1%$l thelbald ﬁ%&a@&ﬁ w1ﬁ1%§x[‘ b @E}f&ﬂnately 80
less tha In particular, rTg g. The

kg "é%“ﬁr Lhe wa@ if V?W@Pé‘&eda%ﬁ&m%%ﬁé‘%f 55 th 1:1 Et OH vvat er
solvent mixture at 5C. The wet cake was dri ed at 40C
under vacuum The dry cgkamrga final particle size
of -150 p.mvvlth 95%part|cle slze < 300 /..cm
AL, tadswith Mean Particle Sige of 140 4 11Ethanol/Water

20 0)65 éx&?ﬁ &8s BEA /P25 IQiLﬁ?afﬂand E%#\M%lm% 034\ 1 (E‘tow\»}hte@éolvent

LargeCr stal s |n 1: 1 Ethanol [ Wt er voring
i A0 g R0 & S FrapppEy g ST DRT R R The sed stury

wasWed: eilledli€a pzﬁaa‘@ kiREHss tﬂ_zﬁhSOrprSM'rédnﬂ@rr@laﬂdfu&yfoﬂ&wmg the steps of
m. | | ed an size of 95%

Exaa’@ifﬁ %3b81fal Th? Geeda WY V6 beatrd tq 63 6% G 3198 F‘%ﬁ‘? qv‘éf 3:96’&‘8&5&%8& hous.
t hemhatgkatd aynaﬁiee(h htepﬁaéket%@ 35l 1@tt1R), 117 G GRins I SESIW Bolfrforph I

and a ed f hours to establlsh a seed bed,..
Crys\%i? fr"é ﬁ’if g Eé%%‘% sofyepd mifhwe Weprehyge Hﬁ%ry stallizer was
heat@ € @d7(1°@ tcﬁﬁss@ﬁ@aﬂ’ v&tid SAHIO by &als Figst, 284 howay@bled tdELIEIC to
to _482‘-51C over hours; then to 14- 16C over 6 hours.
keep-p glightly spersatusatedslition and the cake is washed with a

t ot PHle sedd sRRBI feoth ma%&ldxprs%&audﬁgvemt ®1is trahf¥errdiath eife chryf‘stalhzer The
vacuum dyied at % % 55C. 10 EXAMPLE 4 Growt h of
Sl“”r?a‘f’ﬁéméic{/?f%ﬂ rgst SrPOpSiePrasFEe. &ng ¢ A ASiiagy speer| rqnge similar

to thkt th HxhhgRrRGl /’I\ﬁébﬁﬁh sltrpw@rcaoBd SbwiSAGCAPel o |ﬂhthé coohng profile in

cr and 70.7 ans, of 1:1 sol ve o
Bl A A i BT B 3 B i Y i VSet gviure at 5°C.
The(voed OCaklval atddet @oPOr@aérvadiRid [Tk dryldake e@edingl paitice slde off@Sout 140

we lled, to a rticle size less than 50 mat room
"Lmtv"éth’gg%"éiamp?sfz@ﬁzgﬁﬂﬁ‘g the steps of Exanple 2 above.

The seed slurry was heated to 63-67C and aged over 30
mnutes to 2 hours. In e crystallizer
(1-liter jacketed I esi n@i‘@sf—kﬂ 5 grans of SAHA
Pol ynor ph Largé S@leatnswane I 3idgé Coy e @id ; 10fthadnolWhteOH wat er

solvent m xture were charged. The crystallizer was

healletkg of the/ FrRC\RID doi cslsofrane Egdrhpls 24 (28. @A ort, P<D &Egsiv. w.r.t
ba51s1 z{nﬁ;’]ztl? Eggfu% Hr a?tgngoﬁxglPﬁ ?j é%qig%ggeﬁtﬁ(g SM&%B) Ras charged to
Vessel #(1] theySeed greparatlon Tank. 54.2 kg of SAHA Polymorph I crystals (71.4% of total,
1.00 Equiv, Basis) and 990 kg 50/50 EtOH/Water (18.24 kg solvent/kg SAHA basis) was charged

to Vessel #2 — the Crystallizer. The Crystallizer was pressurized to 20-25 psig and the contents

heated to 67-70°C while maintaining the pressure to fully dissolve the crystalline SAHA. The
contents were then cooled to 61-63°C to supersaturate the solution. During the aging process in the

Crystallizer, the Seed Prep Tank was pressurized to 20-25 psig, the seed slurry was heated to 64°C,
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The seed slurry fromthe seed preparation vessel was
transferred to the crystallizer. The slurry was m xed

WO poobhe73nesi n kettl e under 20 psig pressure, aPdI/Es20861018737
agitator speed range simlar to that in Exanple 3.
The batch slurry was cooled slowy to 5C according to

aged 3£3CRRhIeD Ghik QhihdaRinghhe F¥RMREdiSoIvE RS, dI@ieGBeddolds, ¥nd then
\fé}? qf}égcjred and washed with 1:1 Et OH/ water sol vent

coolgd 04}1%8 Gt 5C. 25 The wet cake was dried at 40C under
v acllhe ot sEdiesharyywsakedlip adnséerfet] fidn thaSdeil €tep Tank® thd Crystallizer (no

ﬂus}@%lill% n‘é (t)a[mnrp%%\étﬁ U?]s?ei? {eonﬁ)%rawrgsl hs I{liﬁ?éen%ﬁgiﬂ}i mEtWylst';lléé was
re- eEaHhalmiltrﬁ Ya2epsigmdate bﬁtdhgva@ﬁqurfer 2 IRiurseat APP3°Cal (ihe daikle was cooled
to 5°fd‘ ﬁ%@(ﬁw} &e fgéve(rég hBHa: 0{3_13)&8&%&% £ 536C BEILY hoé; r(%)tfrom 55°C to

basi s) Wat er sol utlon?g(
45°¢<@ve§é|h9'gmar1r%@3>§m&56%§9 ¥ qnas!Ohorrsgdbe basch Waseges] fory brand then

the Wii@alRoRd fite.ePaidbhishst WwidiWwateDfotad 3K@/ke S ABALIAL G0ty Ml Phtubm

arc P iRe5 ey Shiarep NistymgobPst e skl B Lpers

APIWa@oamdeaﬁdg @od Fme)AVéwere ble#i@d-at b A@3@rayist al | i zer. The

ri '
O BRI R AR e st
72 kgoéa 84 (e} @lutigh pletfingkami ywater. h%Sgcqf yadraxsilgnyee @Mhlomﬁels charged
folld?v@@tb? r3t5§g c\ﬂﬂrl@i N&5hs SR RGDT QG hRBExided TR AN SR sWrBli€heated to

o051l pepdor Eiinidehan Yor e SEMECRE Feertit el 0

sube2 1258 AIBA gmprite Beddich iswoblgd watS Clheatdautsand dged at G50 or 2 his.

The%oo / tere:cll ncF %T lﬂ%%ﬁ%QaGS le w1¥t§z tota?gFa%PIo%r?ag’egy &}ggu\;r%? T he batch

is vas‘eeudecd atd@xmaurdoftﬂﬁ%(hto m@tﬂce&Otke obI B8 The hot seed
slurry was rapidly transferred fromthe Seed Prep Tank
to the Crystallizer (no gihnghksvhile maintaining both
vessel tenperatures The nrfrogen pressure in the
Crystal | i zer Goregation pEWetmilled Seiall FattisleoBatoe?88sj g and

t hes famk ‘Pbly%ﬁ)hg afs %e@su@&lﬂﬁél 1ﬁEth§ri]e11§ ek rb%luﬁ@ﬁ @160% ethanol

was cool ed to 5 hree |inear st eps over hour s:
to 50% ethpped i G3tey hyovossre) et\ﬂealurnycpon@arrsuon(rmgnrgrfm Wﬁ@m to 150

mg/Grafn (91’{7ﬁﬁl/s@lv@ﬁll4151§t1111re§l el s%)rryf \f/é%%e/ll%ﬁleﬁ QitA PR AW brkd Rotor-Stator high

ours. was ag 1 hr and then the wet

sheag akleomasermcpcteb”?%w@mwmﬁsﬁbladﬁwat - oamis runtif e aeampaetigiggjze of
SAI@Q‘G!%S lessltBadh 360m aR by REU dam 10@r € hid mARraftis thd RepSiadire at room

cake fromthi's recrystal |on process IS Ekaed out
tempggatpige Theyeirgidled guinppas ﬁlea%drasé washed aiith By aieppolygap mixture at

rooJﬁ k&rpé%et TR WAL vraetﬂeﬁ dnéﬂf%oc*aolmmhmnelan £r)ri§lta bSofithe wet-
Crystallizer can prepared by addin kg. SAHA
rmlltadjmatplzalws &ps tgarg5q_u1(1@§ Wasg@pl by thsMigrotrag rﬁratggﬁl asgﬁg:nbed before.

wat er. 25g of hydroxyl am ne hydrochl oride is charged

foll owed by 350g of a I N aqueous solution of sodium
hydr oxi de. The resul ti ngé&é@%ﬁ—ﬁs heated to

69.5-71. 5C and agerﬂovrtﬂsfﬂégmﬂwarssarcmg;‘ ssol ve the
batch and reduce the Tevels of suberanilic

SAHA arampefi HA Relumprph d ﬁrywslse%?(édﬂt% 94@%*@1/@6%6%@ mixture
werél E‘ﬁi\t%@@ﬂo 2500 miflkefc@ et kR wrthTzh?aQQ atitkorl $nd élﬁﬁye\’i/%dwet milled to

he cake is washed with a to appr oxi mat el

a Paerr%zevrasrs dhan 5§ pan 3 geopnempratyedoliow iag rhe gtest of B amplg %Pe wet-
mille® GufrP whd RAME & &°6 1k 8isRfve\ R %P e Ablid. EBHENEkE Purry was aged at 64-

65°C for 1-3 hours to establish a ~15 % seed bed. The slurry was mixed at an agitator speed range
of 100 - 300 rpm.
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20 Generation of Wet-mlled Small
SARA Pol ynor ph |
waoueaes1sol ution (100% et hanol

crystals

Particles Batch 288
wer e suspended in ethanolic
t o 50% et hanoPCT/1iIS2006/018737

wat er by volune) at a sl urry concentration rangi ng

from 50 ng

mi Xhebaigh waspenspeled §p 20z W

/gramto 150

nﬁbenqhe vr@a

gram (cr stal / sol vent

UFIEHOT K ARpr k2 hours,

55°C8t Phoupt Bt@fo d3*@bver SMnuféQ RYRIHS A Efor MQ{S" 65'Q® Mgt kh 5 hours,

sup erfine

n's
40°Cgp %@ Con 4 pgurs AYC R2S°G e 6%19% B Cﬁ?ls%a@swm 28

bl ades at 20-3

article

at 2" grfor one

,until he nean

hourd §fe mtchvgmﬁﬁvam-mt@fe@ b \W&h&h@ltﬁ SMPeOMAfeE séent AB@re at 20°C. The

enperat ure.

he wet-m |

ed slurry was filtered and

te
wet Gike Wéﬂdfwdtah‘“@@ CrfefHBIMS Ehwmcal?ﬁ Ysefi afigal pprticle siggPf ~150 pm with
95% pﬁﬁpﬁrs&w@@) poh &M@;ot@@h@thw@s then dried at 40C. The

final nmean

par

icle size of the wet-

mlled nateri al

was | ess than 50 p, mas neasured by the Mcrotrac
met hod as descri bed bef greanBOr EXAMPLE 6 Growt h of
3_27[———

Large Crystals Batch 28

crystals a

nd 205 4

.rarrs of SAHA Pol ynor ph |

"- o

Br sol vent

m )5@{‘&5' @ow&@ 'Tﬁfff&t‘tﬁi’nglﬁgyé1§‘$v£)s @rfé@&dr&l Fttrﬁlq dbﬁﬁieﬂ‘ in

kettle wth

The slurry

g ass agi tator
accopfapgegtithy E}amgleﬁ 16, 16108 S Pord- Nt e oy %%Hed in Table 2
belolyenmperature foll ow ng the steps of Exanple 1. The wet

35 mlled slurry was heated to 65C to di sso| ve -
the soli E?blqﬁegg%%

85% of

Pampley Palyged RyXsyd@wder Blracere f or

1-o5 hours 0 establish a A
S 1 eferencey; d

SAHARarmI6 WO| 2006/ 127319 PCT.

15 U/odseed pbed. The slurry

/EG20861-618737 The bat ch

sarffomd
m nut es,
40C to 30C

slurry was

size of -1

ned

noy ‘F

' 3USarEBEC o

ag €ohtmn6 3526 or

cool ed bat¢

SAEROENGN M )
40C under )

M crotrac netdeedwe BXAMPLE
Anal ysi s 1@ X-ray Powder D

1
E&cedul?e%% 32 D3OE

acuum

4 GO 2226 95 36

SALEA Earm | Fa

UK.8,3b 1829(30' Th

N B o
halunonsﬁﬁe@ poseid@rauph 5 phuguofssilica gel

%9% %Q&Aé’/’fﬁii

one

@/ 1? oFHﬁEron T%re collected

Mascﬁgﬁl\)é@slndﬁlbﬁgn@t filtered via
cake had a final particle

rggllxtt: i aélfié:ogqegtéatqls%thﬁ]r?}@yap to dryness.
ThX- fEeud30Weey sitriddr @Gthi Békanes and

Sanpl e Ref

AN
bel UI Ilbu \III R/an VNl an Vi AV A I N N I |

SAHAHompl Bs 1
met hods detf
Sanmpl es anal

Bai arud GRPI SAA
T

?ido?gfqbn %?d;@

| Bbha®4 Mot hod S

FovHA Ivhs enpstalzeddobnbacetonitrile.

2 below. Table 2: SARA

Powder Diffraction SAHA
Forml1l - Exanples 1-6

AR rml
Et OAc/ THF

passed thr Olfélﬁma(lﬁ%)g 3%?8)’5
D using Et QAgfiTHR3(3/1). H

IStcheﬁ et §b ?f%eéc

SroSAHMiaS di MA[ ed.0gh in anhydrous
Jiad R S Y fPa R 07 mi,
rdatt i Mnst wenmolp.ol | Blst esglution  became
homogeneous, but solid formed after about 5
minutes. The mixture was stirred for 15 min, and
then 100 ml of water was added followed by slow
addition of glacial acetic acid (3.77 mL, 4.0 g).
The crystalline solid was collected and washed with
water (2x75 mL). The solid was dried under high
vaccum overnght yielding 3.85 g (96% recovery) of
an off-white solid.
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15

and concentrated. The solid appeared pink. SAHA Form
11 U S 5,369,108 SAHA was di ssol ved i n net hanol
wo RdobaeB@ via Col ums 25-26 celite, and conceptT/#E®d6/018737
on the rotovap to dryness. Procedure B The residues
were slurried wwth hexanes and filtered. The solids
X-Raydhizaction Avalysis: SAHA Form |V Mai et al OPPl Briefs SAHA

WaSFhE @&ﬁéxe%tv@!ré dnazgledfo&lqr&aﬁ&g B¢ AhtoBated 9&0&1 b\@ﬂactometer
33(4) FormV Stowell et al

(Instrwmen{IDN o LD (uhighyiy oparatehingerdmgdo Stendard léeI@@S)Pfocedufe EQ-
27, R%s( @) in MMMltK t:l‘lé Iﬂlhl)faé’ﬁ@r%r ?ﬂgﬁﬁtx&lﬁ%e Diftacforder is equipped
1411- 1413 4. 37 ). The sol ution becane
with mmpgmmhromqor mil 2 @ (ﬁ\s& ﬁfé@) Ayepuapersratal at i gA. Two-
t. I, f
theta ﬁbrmtic?éxrlyé\gfo%%l dﬁgxg {‘1{1 F‘\@S ika %t QSRﬁI@% : ?‘?g%ngp?g wike
anal}gb@u&llm thafodlowing asirgnéd P?r?mn‘tljs 4. 0 g) : The crystalline
' s coll|ot and washed with water (2x75 nl).

Mea%%%kggﬁ@d vvaé 4?%@ “under hi gh vaccum over E]ght )
StepyWidthdi ng 3. 89.05 4 96% recovery) of an off-white solid.

. 0, 7319 006/ 018737 X-Ray Diffraction
Meaﬁlzmg@srﬁes&gséﬁé sa nélaé%é \E\{g%e anal yzed on a Si enmens D500

Au tS@mlp oEpRetinaras Defférmsd pesouting to Stapdpsd Poeratne Hroyedye MIC-7,

Rev. 335@’ e )t) \%]5&: dhﬁteg‘%%rtﬁé lﬁglu%&%r‘ghﬁlﬂu&gnguﬁﬂg9&&10

rati ng FOCG ure 2, In accor dance
backgioupd tamslqﬁm ¢k t Thespmples yiere pm@ts's@rfgllovwm%a light mortar and pestle

grmgoekgnﬁ&ﬂm&?eﬁ is equipped 5 with a graphite

nonochr omator nd a Cu (X=1.54A) X-ray source operated

at Fiyke//A E@lemts thpworay difErciograms tor 8&8HAForgs h¥r B¢ easgsponding
data Y&t 855 Rs ﬁ%p@él@ﬁédjm(”[‘gﬁwg’))elowhe sanpl es were

ana ze u3| ng the ['1'ow ng instrunent paraneters:

I\/basurlng Range: 4-40 2 theta Step Wdth: 0.05 A 10

Measilld 8RB per Step: 1.2 seconds Sanple

preparation was perforned according to Standard

P@per at|i ngteraoc bduPéAM Cl7, Rev. 2 (Section 3.1.2), in
accorqiang %WI th the manufacturer's instructions, using
a

a_zer kaground sanple plate (#1). The sanples were
1procedsed9t ol | owi hge1&91 i ght nortar and pestle grind

to—ensurgzhonoygengjiy- 15 Figure 7A-E depicts the
2X—rav ??ractoqr?rr{yfo SAHA Forns | -V. The

3corre<poh’d4tmg 5.07

4 19.41 457
5 20.04 443
6 23.96 371
7 24.44 3.64
8 2476 359
9 24.96 356
10 27.96 3.19
11 43.29 2.08
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data for the X-ray diffractograns is presented in

Tabl es 3-7 below. Table 3: SARA Form |

Peak 2Theta D (

w0 2006de13)9 1 8.97 9.86159 2 9.37 9.43 3 17.4BCBHUSXN06/418737
19.41 4.57 5 20.04 4.43 6 23.96 3.71 7 24.44 3.64
8 24.76 3.59 9 24.96 3.56 10 27.96 3.19 11 43.29
2.08 38 WD 2006/12ﬂ3@94p@ﬂHQS®00®7018737 Tabl e 4:

PeReq) | (dads™ AL )2$[ ba T8 51 vg@Tﬁ&Qetz DY 16 15
19 22)074%)02 | 3 7. 48 16 §A29ﬁ22 88dg)88 | 4 7.72 11.44
170 13139%54 1613 081 b 9P 5 50l 28197 oel 2 7F '8
T10°9116105 75 ps e dh B 12,35 s 26 2652 3 o1
33,20 |12%18. 22(4.86 20 s 23 3.1p 13%18 B6 1570 30
430.68]2791 14[10.133 765 B1 40. D1 22.384 (L5 319, 88 Y. 46
292 42100 2 11 16 ')ﬂj& A D7 22 16 9 N
i b5 Gl T S B R Y N NE)
6 872 10.13 23 24.16 3.68
7 921 9.59 2% 7466 361
g 1001 8.09 25 2575 346
5 1238 714 7% 2692 331
10 13.55 652 % 27.56 323
I 1731 512 28 27.88 3.20
2 822 4.86 29 2853 312
3 18.86 470 30 30.68 201
iz 1932 4.5 31 2021 224
5 19.88 446 2 42.30 211
16 20.76 427 33 .16 2.00
17 2120 419
Table 5: SAHA Form 1II
Peak 2Theta D (A) Peak 2Theta D (A)
(deg) (deg)
1 10.10 875 2 2331 373
2 213 7.2 3 24.54 362
3 13.83 6.40 1z 25.04 355
4 5.1 5.86 5 2536 351
5 17.65 5.02 16 26.10 341
6 1854 478 17 26.80 332
7 13.80 471 13 35.62 251
g 19.60 452 o 312 242
5 20.18 440 20 4002 2.20
10 20.90 4725 21 3243 213
1 21.69 410 2 4483 202
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17 21.20 4.19 Table 5: SAHA Form 11
Peak 2Theta D ( )
W@2008/123142. 13 7.29 13 24.
25.04 3.55 4 15.11 5.86
16 26.10 3.41 6 18.54 4.
4.71 18 35.62 2.51 8 19.

54
15
78
60

(deg) (deg)
3.62 3 13.83
25.36 3.51 5
17 26.80 3.32
4.52 19 37.12
20.90 4.25 21

Peak
1 10.10 8.

2Theta D ( )
75 12 23.81
6. 4BCT/4S2006/018737
17.65 5.02
7 18.80
2.42 9
42.43 2.13
39 WO 2006/ 127319

6: SAHA Form |V Peak 2Theta D
2 9.25 9.55 3 11.00 8.04 4
6 19.37 4.58 7 19.93 4.45

88 10 23.83 3.73 11 24.24

25.80 3.45 14 26.96 3.30 15

(b s sdndd 02 8272 02
PeET/ US200B£@1873D (Aabl ¢
(A de%%g)l 3. 84 9. 99
12. 4417, 5 17.38 5.10
o 22 9653 o7 2200 3
257 84330 16|283 3. 14
3 11.00 8.04
4 12.44 7.11
5 17.38 5.10
6 19.37 453
7 19.93 4.45
8 22.36 3.97
9 22.89 3.88
10 23.83 3.73
11 24.24 3.67
12 24.80 3.59
13 25.80 3.45
14 26.96 3.30
15 27.84 3.20
16 28.39 3.14
Table 7: SAHA Form V
Peak 2Theta D (&)
(deg)
1 5.08 17.39
2 9.20 9.60
3 10.07 877
4 12.13 7.29
5 15.09 5.86
6 17.65 5.02
7 19.32 4.59
8 19.80 4.48
9 20.16 4.41
10 20.87 425
11 21.67 4.10
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10

Tabl e 7: SARA Form V Peak 2Theta D ( )
17.39 2 9.20 9.60 3 10.07 8.77 4 12.13
wa200092B8186 6 17.65 5.02 7 19.32 4.59 8
9 20.16 4.41 10 20.87 4.25 11 21.67 4.10

2006/

27319

[ US2006/

12 3,52

245¢6. 10

3.2 15

54090
" 2 02

[R5 oy

41 782
3.9 :

141 was

3640 col

eck4d us

13 HKray
(wavel

‘i ffract
3th 1.

§Z§i§3.V%We

16 al ong

ik the

d-Z4acin

13094078 8. ?5&; 2.3

18

41.78

2.16

19

42.42

2.13

20

44.82

2.02

Melting point analysis was performed on SAHA Form I-V.

h a copper

(deg) 1 5.08
7.29 5

19. BOT/4S2b86/018737
40 WO

018737 12 24.56 3.62 13 25.25
35.62 2.51 16 37.
16 19 42.42 2.13
ffraction pattern
ng a X PERT Pro Phillips

Ka radiation

prom nent 20 positions

s are summari zed in Table 3A
Position [ 20] d-s acin [A]
7.2 17.2 5.2 19.2 4.6

12 2.42 17
20 44.82
of SAHA Form

The X-ray powder diffraction pattern of SAHA Form I was also collected using a
X°PERT Pro Phillips X-ray diffractometer with a copper Ko radiation (wavelength 1.542 A). The

prominent 26 positions along with the d-spacings are sumumarized in Table 3A.

Table 3A SAHA Form 1
Position [° 26] d-spacing [A]
9.1 9.7
10.8 8.2
12.3 7.2
17.2 5.2
19.2 4.6
19.8 4.5
23.7 3.7
24.1 3.7
25.7 3.5
26.8 3.3
27.7 3.2
EXAMPLE 8
Melting Point Analysis

41



19.8 4.5 23.7 3.7 24.1 3.7 25.7 3.5 26.8 3.3 27.7
3.2 EXAMPLE 8 10 Melting Point Analysis Melting point
war@bysizso was perfornmed on SAHA Form IN. 41 VETT/US2006/018737

2006/ 127319 PCT/ US2006/ 018737 Table 8: Melting Points
SAHA Sanple MP (C) SAHA Form |l 159-160 SAHA Form |
152-155 SARA Form 111l 138-144 SARA Form |V 158-160.5
SAﬁlé,ngrma\{nglﬁgm@ 160.5 EXAMPLE 9 5 Differenti al

Scanning Calorinmetric Analysis Differential Scanning

SA}Q@bQﬁlglgEtrl o1 PBC) anal ysi|s was performed on SAHA Form

- V. Equipnent . Standar d |Al um num DSC sanpl e pans and
SAHA\EWEIEI used &80 perkin El mer (Part #0219-0041, or 10

SAIeORbMAl ent )| .155appl e Pan Crfi nper Accessory used was a

Per Ki IEI e 133St \dard Alumi num Pan Crinper or
%&W&Lm Briferential—Scanni ng Cal ori neter used was

SAIRE ki TVEl mernsPsED.6 or equijvalent. M cro Bal ance used

SA}\QQ}% Pe{/kl n Igg_[lﬁ&g i ﬁgtrcba! ance or equivalent. 15

SoHwad Py Fs—or—ether—sui tabl e thermal anal ysis
sof t war e. Di fferential Scanning Cal orineter
Conditions: Purge Gas NE XQMPDE( 9about 20 nl/ m n)

Cool i ng Agent . W ) Pr ogram Heat from
50C at 10. 0C/ nifitt oEl Peat AB8VES t he

ob gwiffeeatialBtdnhing OaRﬁ'ﬁﬁfrﬁt(DS@) anﬁ)gmawhmpeeiroﬁﬁmcﬁtsmm Fdifnel-v
peak tenperature and nelting onset tenperatures were
det erm ned. Peak shapes were

Equipment:
Standard Aluminum DSC sample pans and covers used were Perkin Elmer (Part #0219-0041, or

equivalent).

Sample Pan Crimper Accessory used was a Perkin Elmer Standard Aluminum Pan Crimper or
equivalent.

Differential Scanning Calorimeter used was Perkin Elmer DSC 6 or equivalent.

Micro Balance used was Perkin Elmer AD-4 Autobalance or equivalent.

Software — Pyris or other suitable thermal analysis software.

Differential Scanning Calorimeter Conditiops:

Purge Gas Nitrogen (about 20 mL/min)
Cooling Agent Tap water
Oven Temp Program Heat from 50°C at 10.0°C/minute to at least 30°C above the

observed melting temperature.

Data Interpretation:

The peak temperature and melting onset temperatures were determined. Peak shapes were

observed for any indication that more than one melting temperature is occurring.

The results of multiple samples are summarized in Table 9:
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25 observed for any indication that nore than one

nmelting tenperature is occurring. The results of
woriobilpi3ed sanpl es are sunmari zed in Table 9: HCI/V2006/018737

2006/ 127319 PCT/ US2006/ 018737 Table 9: Differentia

Scanning Calorinetry SAHA Sanple Onset Tenp (C) Peak

Tenp (C) SepO:Affaiential Seanging Salogmewp. 1 164.5  162. 7

0o. 0 106174 1064, 7 L01. Y 16471161 o lod. s 1 5
SAHAs pareple 150 | Omsedemp (131 5 13| Beak{lempd¥)163 93 SA

SAHOFsad1 156.161.860. 2 158. 22, 16168 (doublet) 160. B9,
162. 4 (doubl g&% SAHA Form | | % 0.86, 145.68
(doubl et) 128%11, 147.58 (doubt®¥ty 114.69, 144.4
(doubl et) 128220, 147.00 (doublet) 123.67, 148.8
doubl et) 1 9, 152.22 (doub SAHA Form |V
(156. 26, )16].zléh'§(doubl et) 160. 52,&{"%53. 66 (doubl et)
160. 46, 164.187.9(doubl et) 162. 634.166.55 (doubl et)
SAHA Form V1}24. 47, 162.55 (dpybjet) 128.13, 165.[14
(doubl et) Depending upon the rate of heating, i.e} the
scan rate, égz-%hi ch the DSC ah®%%is is conductef,
the cal i bratiemp st andard used] j¢3xst runent calibration,
the rel ati\ﬁﬁggm’ dity and upoh %pi 5 chemical purity,
t he endot herns~of the respect V& BAHA anal yzed may
vary. For anlg¢l.g8 ven sanpl e, th&s3dsserved endot her m may

O =

ATRA irf fen minstrument tp,ipstrument; howevel it
S WI? geneﬁ§F§'8 be within the %%qﬁ%es defined herejn

__provided t hd58-A%t1pLa%fdouble) e ¢ 460.3% 46%H(doubiet) ar | v

10 f Copput ' i on Model
Model devel g@?feaﬁzmiir@%@%?tg rin ’gﬁia (gh{} atil on, | the
144 6 dd

D,
SAHA cryst B b(dspletk agp 132 B4 HY Epwdadur e pf
the tanpi ng2psng4s.Ihelofibiept  ParisoisAivgdSARY

A} PRI | o 56 sl BF BERITE. mp AT TEAHIRIR < vir o

conbi ned f gr6d.m@ 1647 @oaltleton pl6xdte 1dEsdemkage and

SATBURSONENt |20l 500 hichNe) RILKE LN @b Ry 2N

cevalrudliT Ui arru—oprT irZat

Depending upon the rate of heating, i.e. the scan rate, at which the DSC analysis is
conducted, the calibration standard used, instrument calibration, the relative humidity and upon the
chemical purity, the endotherms of the respective SAHA analyzed may vary. For any given
sample, the observed endotherm may also differ from instrument to instrument; however it will

generally be within the ranges defined berein provided the instruments are calibrated similarly.

EXAMPLE 10

Development of Computer Simulation Model

Model development procedure

During encapsulation, the SAHA crystals undergo breakage from the pressure of the
tamping pins. The first part of the SAHA dissolution and breakage modeling was the development
of dissolution and breakage models. Both models were combined for the calculation of the
breakage and subsequent dissolution of the broken crystals, and evaluation and optimization of the
model parameters for different batches.

The development procedure can be summarized as follows. First, particle size

distributions (PSD) and dissolution profiles of the SAHA Form I crystals before encapsulation

43



10

15

20

25

30

35

nodel paranmeters for different batches. The

devel opnent procedure can be sunmari zed as foll ows.
wo-2008t1273particl e size distributions (PSD) andPCT/US2006/018737

di ssolution profiles of the SAHA Form| crystals

bef ore encapsul ati on 43 WO 2006/ 127319
werpmRsyeP 00is oa Ry diswpbitien nEppydieperse PREderp ey develpped by combining
the (LSS U nfihsie bisRRdnds 2 BEY 8 uRAMAS MBS APHELARRGDRY powders

onbining the resistance of Intrinsic di sso

and Elxgals e desmjuttcmenqdﬁll mrangtrsinelpdeghg BEinsic dissqhesiopgprsipat anl the
shaﬂ%Q:Y&‘f’cﬁg &noﬁ@?h 1]@’13 tﬁé Tlﬁaﬁmﬂﬁeﬁéghi&hé& omﬁgﬁ lnodel were evaluated

aramet ers ntrinsic dissolution constant
by figting thevmoded srdyions tpdbepxpergnented dissahiion prodile ¢fithesiAdil4 Forppkerystals.

par g@s@lﬁﬁon {]f thﬂgAfﬂAS&%tﬁg Wl ¢ quﬂt?] ﬁ { GerfVitd! a’h?edde%suy of the

|tt|ngt e solutions to perlmsn
capsel eroBiEnftWasisvrased foecash expesin@aplrcondiftinn.| Thy dissolatien proﬁle of SAHA

fmn@@?@?ynlg%t hle%ggﬁ m%le%'ag*o@ E)é%gtﬁuw} B S3ELRE GOESYRSI (o the

densi ty o e content was
dlSS@v%nnusfttthSAHA yitdls eofpre ehgapyvlasion.c dhel packlontion pfedissolution confirms

HA from capsul es was
breafll g2 201 h'étch@%%:sc gﬁﬁg cl:n%aygflla P

measur ed eration the di ssol uti on was observed

as Thehpsakagd nodeltof e S&P&As@:wmli; dningfen¢apanlaiapiyag depsiopgds(3S, 36].
The lB?efaﬂfgg nfolld %Qﬁﬁleé%s' 1Haude-[ﬁbeor@a‘l‘t§§| rate %Bﬁs@dﬂt :Qlfd e b?éﬂlhé\':trhtg Rxponent.

confirns reaaeo he crystal s Ur|ng
The breakags giodelives emwl@éedfpé@ﬂ@a@éorr@d Py afiqs pregiman duingenegpsulation
assuﬂh‘ﬁg Mnﬁﬂféﬁ&?’é&{ tdak Q2 VB SordaNiSn@ BRUKkde3 érte SPbnent. TR dissolution

br eakage nodel paraneters include the breakage rate
modgbyiasteamoyethEpr Pﬂ@ﬂﬁw@ &k B dissokition pxghidmerike brokerenysiabavitighe
calcﬁ'in@@ t’SM’aii‘h@éHﬂllﬂﬁié@@AH?’[ d1§s% lufith AotiRAvaRbothfiRed vk BE L§krimental

br eak age dur ea% encap sul ati on assum ng a conbi nat’i on
SARG} disyobaien geolieioethe 6%\‘18 nThegperepyre Hkkhis@aregiaph wagyeprated for
dlffeE}ff c&hﬁﬁzﬁio% thHe lgxéakqgedﬁle c@@s%an%rﬁﬁb Qﬁi%gerftﬁnt&ﬁl SRk ﬂ’tnvas

the di ssolution profil br oken crésta s wth

founadh dhe E@F@ﬁ}reawéalspmeat%@r é@ﬂwﬁa&k@@hgmmeOﬁ Fiyftpl having

diffRERPEDE aniBrSr &iﬁEEBﬁtre%Qa M1£tﬁntc5‘rﬁ11t?dﬁper imental  SAHA
di ssol ution profil Por t he capsul e. The procedure in

t hithe ﬁgﬁnﬁgp QEF’PlW&@ m@ﬁlégfag@tersowere fupd whish could satisfactorily describe

dissSIRARI d1atl bRBRes ‘Bﬁwﬁgtﬁff@kﬁc@sw SThAPBarkc®d}S tvé‘i@tu&def&dpredmtwn of
onents until an ogtlnun1f|t was found.

dlssalrlg%é bPE 3R syl hetoreand plier casapsdationt Tb%?nfm@ typakage rate
expdrRft vaibn@ i@ EH SbeRYd 1 ShedRealthdelBdBNor HBbRcHaNd for

dlfferent encag@;latlon condi ti1ons. The optinmm -

di SHsIoRENYR Prstnge e roRartdoreaiohaichragd prrh RRTapHIatign Fepditions was
relaéatd tad @dg)m& aénm;dﬁ%%h BRa T%sﬁilaﬁ&%dﬁﬁiu@ﬂs oA nédk hne,la@&e@&e&nce was

havi n ferent araneters were used for

f°“‘15‘rb§8‘feélﬁ the incgrasing papsye G%I&Swnéﬁhedwlfagqféte SARnEioy 8l rfeyant
encApSHIAIR cBHicHs bAd bR ARSMIsBhb®M Fide 1 0Pt | mum br eakage
rate exponent was found and could be used in the
breakage nodel for all batches. 25 The optimm
Pred¥tiRa o8&t € constant for each batch and each
enca sulation conditions was  related to the capsule
o (hepreakrgsand distolpion meds! drvedenment and e m@@h@aafmeter
optﬁnizﬁﬁ‘@f 11 BABRENEBa MBS and [IREN GidAEEIR EdbuldR ukdiGHeREdiE N of the
sule_density and the breakage rate constant for _al

dissplafiRREREISS O Bet S AT A IAE R G L1eGREmEzA Ol RogeRsdation

conditidddS trh@d . nﬁ&nﬁh&“&%&ﬁlsm§§sﬁbﬁﬁh%&h9ﬂdpfOcedure
After the reak%%e and di ssol uti on nodel devel opnent

andthemeeditigr propeduesrfap By sumsparized asfpliayts; Firplethe BB iohBRe batch

befdaé &@kﬁgﬁu@ma&h&mwmd@apmdielllsug Qb BhsBiBed) S8 cbiBlation between

redi ction of the
capsule density and the breakage rate constant was used for calculation of a breakage rate constant.
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30

35

di ssolution profiles for new SAHA batches and for the

optim zation of the encapsulation conditions. The
woriog/1273iDr mat i on needed is the PSD of the neww@HUSW06/018737

35 The prediction procedure can be sunnarized as

follows. First, the PSD of a new batch

r
en (TQQ gcmlm{tqddﬁeak&%e e sASteRogaheT @gb &g ogtnagrﬁ é)fe[agagﬁéege exponent

wereaﬁﬁt?&ﬂ'ﬁ@éh 1nt-5h§e 5 0fih & BddePid sRRLNE B breaRaRs dlntngthtpkilyticandd a new
br eak aqe rate constant was used for cal cul ati on of
PSDapf broécgzk walp affes cRgRating Wanpmped 006/ 127319

PC%U%&Q BEHALS Tndrbduckd it ME B Rdioh hakiage the Mmmmmnﬁ profile

together with the optinum breakage rgte ex %P WBLE et
from meapatiepeskipHeed ¢ Hie sepdairdgesohigr profifs ¥4 Yiffithe targe
refelh& ?f&ﬂ@ Py I HQYa &8 %@ﬁ?&a@&i'f@rrh @Rk apsulteldnsify Siilahe bp’tﬂdnﬁnﬁt

crystals after encapsul ati on was conputed. The n ?

betweas the serriesowefilesang targrs vas foupd: Jip BIPmeB’a eAPsulfy ﬁe"PWe

deteﬂhﬁ%héjBﬂt%npérfagﬂshﬁnorﬁcoﬁ&ﬁﬂﬂsa capsul e was si nul at ed
he simuil ated di'ssolution profile was conpared with

the target reference profile. The procedure was
repeated for a new capsuybxeadensiity until the optinum

fit between the sinulated profiles and target was

found. The opt|nun1éﬁ%ﬁgﬂéLgéﬁéﬁgyiéﬁrectly

d etﬁe%&%%réd’@mﬂ BidcER4m QR G8 ﬁ&ﬂ'f&dc&ﬁnﬁﬁ@dﬁdhlﬁﬂmg rdtf of different
EXAMPLE 1 Bl endi ng of SA %ﬁtals Th

cryslaiion bishepp o BsselaHo it OB he
bl ending ratio of different crystallization batches

0 ttbt a e%dclllmltl on prof '1 b :!g a -at Lo °f maﬁchzss

| armth%yt&mhodéﬁwelﬁe 12583 fdt\rtﬂeipre'ﬂld&eﬁ ofthé b}ﬁﬁndl) blysﬁd a the Jarger
batch 288 Mat hemati cal nmo

cry it 8P £ oL BRI FR TBIL AR F T 108 G D g blens

for %‘élﬂ& pA&hareWiat ﬁlvérﬁ%n&iﬁ&nsr(bdplsﬂéjdﬁﬁfy}s tafd thB@todind Zlﬂﬁnost robust blend
First, the goal was to find |nun*blends

for élgfﬁg;m e@gapﬁylé%cgadﬁé?ns | Wé)?z}m@ ihe; OB ﬁgnze %{xplg E}}O@/n in Figure 8 for the

capSlBOGnkiy) =8 Artela8pentiéhct bndle pﬂa&ctrem 52 viladsfeit diffdren (dapsﬁle iensities are
di fferent encapsul ati on con

shopp i Higys i gfgures9 shpysihas the ?_rpg\&tpélgg fept V?I‘[IUF %reg%s Wét?l thq c!(]acrease of
the ARSI st (The dddreasdl Eﬂﬁpﬂﬁmml@fcaﬁsbﬁt {cediedh ed eE@nt of breakage).

val ues for dlffer ities are
e e e
thaﬁétﬁé BhSst irél?lgrtﬁﬂ&g%oﬂ%béshl&lmme teetsaRsariaion befveec cgpsuidseprepared at
_densit e aecr.e In._ca

d1ff6@8tr6é)gélgoqsp] cqqtlaéneg;s%rﬂf tl&baﬁﬁ 25%%(%%3 S an%f%ﬁeebatﬁ% 283 crystals.

Cry gktrisneffaDhsdiutibd &lrees sreapsane rrﬁlhlt[fadmged frem the blend contalmng 30%

encapsulatlon p con uded st
of the it 8&6@1%@‘%?8&%%@”2 0? th? t(al\?ﬂﬁ% THWES Se\?ér AR ur% 167

bet ween capsul es prepared at 25 different cond|t|ons)
cont ai ned 30% of the batch 288 crystals and 70% of the
Bl i allizafion batches Experi nmental dissolution curves
f or AcapiMlces: ﬁf&fﬁkﬁ\ﬁ@tﬁdﬂ;ﬁcﬁbefsrcﬁm& Ined fir eleddicpBAHARIrysepls from

30% of the b tch crystals 70%
ety ol Bichepy DAL 1 PROF 767 CEIOBaTR g csls
onéEWMAE Rlkk ianﬁztclc&ﬂlt b behrge 3&1sﬁn’safr€hdhaiatcholﬁpmg e computer simulation
si mu] ati on e used for
prgpy abaiescaprnd AR R ed oy e R P2 tch 1002DRW,
18 DeRgBaich Y003, 808% Rabitiic] 0028, 1069 off batchd 0RHHE fndl6Afl didaich 1006D.
crystals one Lo aceg unt -
condriiop Bk Aiteh ST Ry rRERa b S GRE Hnon e s

of computer simulation, and were blended at a ratio of 2:1 to produce capsule lot 6001.004.
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process above, capsule |ot 0683 _007AQ01 was produced

by bl ending 21. 2% of batch 1002DRW 18. 0% of batch
wQa0@8m738%. 4% of batch 1002E, 10. 0% of batch 1POWHESZNE018737

16. 4% of batch 1006D. 35 Batch 1001E and batch 1003E

SAHA Pol ynorph | crystal ended wi thout the aid

of conputer sinulation, mbl ended at a ratio of

2:1 to produce c £Blefdin HYOdrysds WO 2006/ 127319
PCT/ US2006/ 018737 EXAMPLE 12 Powder Bl endi ng of SAHA

PowderBlending  powger Bl ending 25.0 Kg of bl ended SAHA
Pol 35K @ bt Bler@ey SAEAPoWeiicepH 1 ciystalssiveey Bt tidved tgbugh a30 mesh

nmesh 5 screen (60 r.esul ting,.S 11..1.Ki f
sre 00 PR aE AP 1 b ARG e Bl ol iR ghon,
and 03 &y SECRSEERMBMIsE 86RuDodidtinedded innethe L4a6BV -blader, tLhaL Tote

141.6 L V-blender, 113 . L Tote end or, anpt her.. .
blengifis Rl EORMNF St 50 BS BPBisticior L gy o HieP U Slipg matera
waslo€ed't6 ﬁékh&g'elﬂﬁtyg&i HbioRimataba8 nifuks At ztpprdxlhmmgzlﬁ P&iny Hoprhe Tote

approxi mately m nut.es af approxi.mat el y. r . For
bleng Ho e StsBIan s [ v PP A BITERTEaD g Kimatet DT bin Bt gt
appRAAREBNE] #pyh. f or approximately 17 minutes at 10

approximately 12 rpm Powder Bl end Lubrication 293.0

g of Magnesium Stearate (vegetable grade) was sieved
Povidef B L @bridQioaesh screen (600 gn) and | oaded into the

V- bl ender._with, the bl ende owder m xture. T

Y o 2R Dt Mg Sieatus€ RRECAERATD oA ShbE Beor 30 rpesh scrcen
(60@JRY AxdiloaEtEInyo tBe Witkndeswidt thaplpided powdee ngxt@s. Thenes 2@ Bixture

of nesi um St earate (\veget.ahl e, grade o
was e T oo OB PSR SR e e et Ds Bk pos. 0 of
Magebi@matdatiie(vElcebtiafade) Wi disoaidvbdthobegh p6Qvhesh sarextt (26@ pm) and

The resul t.i m Xt u s bl.ended t h enei
toad] Syt bl o S bap oI e e RRURAEARMR whfbiendea to
hombhetty 16 apptoxiBiateely minetephtypprogimaplyd@epmi es of the raw

mat er.i. a in the capsule. 20 T e 10: . Physj gal

Che ) Ppiming SRR proted fiths e Hadrih Af cal.

Physi cal Property Val ue Suberoylanilide hydroxam c

and. Sorubtie 1§ PaS rpuditoRR S o gpLMugl, o)

0
Rav%l\/. nqq%ét hanol 42 ,nglh%iqa?]?}o%g hanol 0.1 m;{ygiue 0 2%

e O faTa VAN al =Y

H00—agqueous—soht——31 13—/ n—0—29%"Sb-20—<aqueous

Suteadytanilide 08y droyAmic | Ni#linpRoiptDEC) i ne Cel | ul déé - Rednal
aci%@%ﬁ”—i 184 Sife S%%b‘ﬂﬂlr:( Avi cel PH 101) NrF, Ph. Eur.,

e ntent <5%

large crystals o In Water < 0.1 mg/ml
o In Methanol 42 mg/ml
o In Ethanol 0.1 mg/ml

o 2% CIP100 aqueous soln. 11.3 mg/ml
o 2% SD-20 aqueous soln. 0.085 mg/ml

Microcrystalline Cellulose | Nominal Mean Particle Size 50 pm

(Avicel PH-101) NF, Ph. Eur., | Moisture Content <5%

JP (FMC BioPolymer) Bulk Density 0.26 - 0.31 g/cc
Croscarmellose Sodium NF, Bulk Density 0.48 glcc

Ph. Eur., JP Tapped Density 0.67 g/cc

(FMC BioPolymer) Particle Size Distribution < 2% wt. retained on

Mesh No. 200 (75 um)

< 10% wt. retained on
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JP (FMC Bi oPol yner) Bulk Density 0.26 - 0.31 /cc

Croscarnel | ose Sodium NF, Bul k Density 0.48 g/cc Ph.
WE006/1273P Tapped Density 0.67 g/cc (FMC Bi oPol RereD$2006/018737

Particle Size Distribution < 2% w. retained on Mesh

AL\ AN

AL o [ 2. AN A O\ O ik 4 HEY 2l
NO. ZUU (795 ygITy L 1IU70 WU—— retartred Ull 4O VYO

2006/ 127319 PCT/ U$2006/ 018737 Mesh _No. 32™egh¥p. GRS (45 pm)

MadVRERE SRSt ear at E‘B%HJIBen@%PSi ty 0.16 g/cc|dyegetable
a%@ade NF, Ph. Panticle Si'ze Distribution < Zg/owt

(vt i) SR i | Paiciosion TNBTPB00 (75 gn<2% wt. retained on
Eur( M2l | i nckrodt Baker Inc.) Specific Surfacevibdedo. 200 VS pm)

o B oS Eppapgl ot on of o gl

N
Tt PovveroT

m xture was encapsul ated usi ng an H&K encapsul at or,
pol i shed tanping pins ggxafpppiigm nitride coated

tanping pins and sjze "3" capsules to the desired
capsul e wei ght. MMMre pol i shed
EnchissuldfordWerSStrengpol | sher and subsequent |y wei ght
ht sorter to the appropriate

we {@’gfmﬁﬂggﬁ H’@V\’gi?“geré‘ﬁﬁ nepsWiifidndig 8 i encapsulator, polished
tamBing pias ot @b @fiiumSetkité b@sed tdhbid@iheand Size BITGAPYes @ the desired capsule

.Encaps tor eratignal Settings. _Dosin | SC X
wet E’B ggﬁf}lﬁ Cﬁ%ﬂ%ﬁﬁ{eﬁgﬁ ofh 857eg 4¢3PEHie pelisher i‘zfgsrﬂgﬁﬂf‘ﬁﬁly B{efght sorted
usingyapeeidho korfeh ettht ngpaiad vaight ik Mnden Tatld 1 demns@tiz@dhe encapsulator
Vacuum ON Encapsul at or Speed 150-270 ca s/mn or
SeUBEY- 1000 caps/ nm The final SARA Capsul e Composition is
illustrated in Table 12. The capsul es are wei ght
sorted using an acceptance limt for capsul e weight

vari ati Onra%vehl £ 096h Gt &rﬂu%%s%t?a@%{tggﬁréﬁ’gdg@gﬁetlﬁn The

Lght variation in S 4% of

Doskf¥®itar get capsul e wei ght. 47\W0-2006/ 127319

PCT/ US2006/ 018737 Tabte 1277 SARA CapsuteCompusition
Tamping Bigy/¥afionni + Wi ht () 0 L
Tamping Pin Type Polished Uncoated or chromium nitride coated
Vacuum ON
Encapsulator Speed 150-270 caps/min or 750-1000 caps/min

The final SAHA Capsule Composition is illustrated in Table 12. The capsules are weight-
sorted using an acceptance limit for capsule weight variation of + 10% the target capsule weight.

The capsule weight variation in a typical batch is + 4% of the target capsule weight.
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hydr oxam c aci
hydr oxam ¢ aci
wob@cazyst al | i
101) NF, Ph.
NF, Ph. Eur.,

Eur .,

d XY
d 100.0 - x
ne Cellul os

(SAHA) -

66.67 -y
e (Avicel

M 11 ed Suberoyl anilide

(SAHA) -
PH 44. 33rPCRUSDH06/018737
JP Croscarnel |l ose Sodi um 4. 500 3. 00

Lar ge

JP Magnesi um Stearate (vegetabl e grade)
NH ablp, 1278A18A Tpsufe{Conmesition JP Hard Gel atin Capsul e,

VPLE 14J

Subpreymilidey 55| |
hydzafaynic NC) . akiag

ChEE S

tion Apparat

hosapsul e wa
y Lab Access

o vancacaol o

us |1

L

NNt

MidreegstallideCl

Ceﬁl.fgos%7gﬂ&\§n:% P%Eg
sanpl es weré

t
TU- vCcCooCTT oS C

rica, Portla

ul'l"ed at spe
/K_8000, Vari

44Rgdd! es wef 5o g6

T I"ITIIU
hd, Oregon
t at ed
citred timg
n_lnc

Pri es L.L.C
900 nL of 2.0%

Srze—3*—Conrgmap,_ 49 00 NfA— Wi te Dpaque/ Wi te
Ingradigalie* Tt all UnitiWeicht (hgh| Beighttife mar ket capsul e i nk
subeRdiddhigki on ig Colorcon S-1-17762. TpE-free gelatin

capsules. ** |Total wei ghtE do not imclude the hard
hygeragic n capeidl|&K shells. 5 Measur ement of

(SAMSPOMildion Rdte of SAHA Capsul es The dissolution rate
0T SADA Tromnarad gerattn rapsw €S was eval uat ed using

(VK 7000, Vvarian Inc.,
sembaced imto a 10 helical

., Manville, NJ)

at a tenperature

at 100 rpm and

intervals via an

10BNF, EhyFiirelP (

CrifbdrRefre Bbdibihn!| flow filter:s
15 Subsequent I|y,.500anpl es weB®0assayed for SARA by Hi gh
NEpRR-E8F-ince Iinlui d_ Chromm ogr gphy (l\gi | ent 1100

i
$shi@$, A@hbh@nt Technol ogi es Inc.,

ry, NC) equi pped

(varian lnc., Cary, NO.

M V\ﬂlmngton, DE) .
he = chr gra@i c anal y$i.s_was comducted using a

(Veﬁﬁé%n%?fgemnal- (2) (10( 0784 6 mm 5 m 48

Ph. Eur., JP

Hard Gelatin Capsule,

Size “3” Conisnap,
. =71 49.00 N/A

White  Opaque/White

Opaque*

Total** 150.0 100.00

*The market capsule ink formulation is Colorcon S-1-17762. TSE-free gelatin capsules.

** Total weights do not include the hard gelatin capsule shells.

EXAMPLE 14

Measurement of Dissolution Rate of SAHA Capsules

The dissolution rate of SAHA from hard gelatin capsules was evaluated using a USP
Dissolution Apparatus II (VK 7000, Varian Inc., Cary, NC). Each capsule was placed into a
helical sinker (Quality Lab Accessories L.L.C., Manville, NJ) and delivered to vessels containing
900 mL of 2.0% Tween (TCI America, Portland, Oregon) at a temperature of 37+0.5°C. The
paddles were rotated at 100 rpm and samples were pulled at specified time intervals via an
autosampler (VK 8000, Varian Inc., Cary, NC) equipped with 35 pm full flow filters (Varian Inc.,
Cary, NC).

Subsequently, samples were assayed for SAHA by High Performance Liquid
Chromatography (Agilent 1100 series, Agilent Technologies Inc., Wilmington, DE). The

chromatographic analysis was conducted using a Phenomenex Luna C8 (2) (100 x 4.6 mm) 5 um
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WO 2006/ 127319 PCT/ US2006/ 018737 particle size
columm, a nobile phase of 1.1 nethanol/0.1%
wao edobliemeaceti ¢ acid (Reagent Grade, Fisher), PEnusSmo6/018737
detecti on wavel ength of 242 nm Excipients, capsule
shell and noisture showed little effect on the
partidie sigo talwim @ nrabile plske ofhel mghALeAFstfleroacstiie egd GReagent Grade,
I di stribution of SAHA
FlSth?{ﬁ%ggeée& wg‘aegetngi&lsozg%iu I'on rate. The dissol ution
r atBacipien,ichpsylechelSdimdistonsidwed ttlesiite o diwtdésselstiayrate of the

Al [ :
s g ! BTl 5 il BN s
dissdapsuite Lot 0683 OO4A001 is illustrated in Figure 1.
Th ' .
R T L i (I
13, ¥ehéFancd. Tho dissctmtwn 18e pofibd SAHAdoNRte ecferen@Apjaule Lot

068%8@.&{10? %’iﬂl(% gﬂeﬁéﬁes) %ﬂ\%:ﬁgttog%ﬁ %)d—l% o'%glr %%q%gaﬁzugé %Egches
were():a@uE&d@mﬁSc@snﬂ@L@ 0823_ 004800 agthe reference.

............ e e ..., BB.2
C04- 0306- 001 .Table(36DBsohutien Rawg o§ SHHA @Gpgulas . 9 95, 4
—6—6S—3—F27 7858 5—7F61F613=06%
,,,,,,,,,,,, Average SAHA, % (with RMSD) Dlssolved at Time
Capsule—LOt ;iL_ (nnnutes). ...... P R T T R T R T T T F2Fact0r
..................... VW .

0|70 715 120 4807 |50 36 21371 5

(@ nl

1.1 1.3 1.0|QP %8% 6%8.6 105% 1825 8% 8937
CEOMBDAO0L . o ; ;
0.0 65 i2 4.4 3.0 _ 1.8 1.1

58.2

....... — 0.0 - -| 633 1727 | 78:5 -|-85:7 -1-91:% {-95:4 -|- - -
F8&-1 0.0 27672 ; 18043795279 9. 0
67 7 76 1 Ga1 ae2 L5 1.1 13 10

by !
o N,
W
arNan)
N
&
o
N

— 00 - --55:1 4-64.6 - TO:5 (T8 1855 | 89.7
6001.001 Y N PN M 55 070 ®.27

7.1 6.4 4 81306 33F 013046 (3654 12360 112868 17876 19 81 8

----------- 100|439 529 -|:50.0 {3377 | £001). 408

6001.002 . . . . ... S P ey R RS R T8
0.0 8.7 7.1 64 438 3.6 3.1 o0
3.1 2.7 2.8130 3803464 0 &L 2 &% d &6 1 ¢ik 5 82.5
6(B7.083 58.7
0.0 3.1 2.7 2.8 3.0 3.0 34
0.0 |512 |60.0 |661 |745 |825 |87.9
6001.004 89.7
0.0 2.8 2.3 1.9 2.3 2.4 2.1
0.0 |535 |61.0 |665 |73.1 |79.3 |83.6
6001.005 80.3
0.0 2.5 1.5 1.8 2.5 3.0 2.7
00 |392 {494 |558 |61.0 |688 |73.9
6001.006 439
0.0 0.4 6.3 8.7 3.3 4.1 4.2

0683_004A001 0.0 527 |61.7 |67.7 |755 1826 |87.0 | ReferenceLot
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732 2.1 |4

o qottof Relf 51 ence, Lglt” 49 MO 2006/ 127319 ,, dty

FPCTTUSZUU0/ m 52&/ %07; . LAS é)s;zﬁut|§n® a§7$ orrre
erfge |[BHA 045 sisBL&e |
o JPAGe psiy,e Oensi thy,,F2 [Factor,, O [LQ 15 520 3OR%E%‘E%°6 Lot
‘ ~00683 00TAOOT — .

Mozazszsso

3.6 3.3 0.0 58/{e?1s1§élme%t §f71912soﬂ§io§ R&% o@S&ﬁAOAPI
0683_004AQ01 .. .. . ... . .

Usﬁfs%lﬁﬁ)ﬁ% %%tus i (9K5706'0 Sla?iaélng éa} 14053 A‘bo%t @6&;}%’&%&@ was

Measur enen Di ssol uti on
deliygredsig|vatsele Fontaaning 0 miof %%JNCSA@QIAP!PCHBMPQW@M Oregon) at 2

temSHAR D bRl 0. m@es%@mei HWab edatk4N0o epm ehjﬁpsa 1§§9&§ghm at

paratus || 000, Varian Inc. %
specfiigy! tigp leqervslé\mm aptepgtosplgr XK S400, a’av&@éb ar@dﬂ B9Hipagy with 35

10 pm A0ONIW-iRks @B hveeRy(NG. Anerica, Portland, Oregon)
at a_ tenperature of 370.5C The paddl es were rotated
at SOCPFY sirePieapreassayghier HLA LY Figh Pegigaranee biguid me

ChrbiAt8EMFHy S AWillct mo@&ﬁe@smh@f 1Mo RQ0%,., Wakingfn) Th
o glquu pped with 35 10 foghd b, Wikihndion, 99, The

chrquypgegraphiclagdlysis wasropndugeyt usigg b Bepgappep s g K00k mm) 5 pm
paﬂm%gluﬁﬁr a 1%(%"1% X etdrgh n?e@ﬁaﬁlgﬁd'@ﬁ @rﬁlulréaQHiCQQd (Reagent Grade,
Chr omat ogr aphy ( ient 1100 series, Agil
15 Fishpgetidaldeighteon waﬁelengtWﬂngt on, DE). The
Chr R QUL AR ThE fmisse% LN mmsege H%6H%d3n Table 15 and
Phenonenex Luna (2) (100 x 4.6 nm) 5 tm particle
Figwe 6e col umm, a nobil e phase of 1 1 net hanol /0. 1%
trifluroacetic acid (Reagent Grade, 15 Fisher), and a

detecti on wavel ength of 242 nm
Table 15: Dissolution Rate Profiles of SAHA API batches

Average SAHA % Dissolved at Time, minutes
API Lot #

0 10 15 20 30 45 60

0.0 38.2 48.9 57.3 69.3 80.6 87.7
1136-1136-00-001

0.0 1.7 2.4 2.7 2.8 3.6 2.6

0.0 31.1 39.7 47.1 58.3 70.1 78.3
1376-C-RO-02

0.0 5.2 4.5 3.1 3.1 2.7 2.9

0.0 26.8 34.8 41.5 51.3 61.8 69.8
1008D

0.0 2.6 3.1 26 2.2 24 2.1

0.0 37.8 46.1 52.1 61.9 71.8 79.3
1007D

0.0 3.3 3.2 2.6 24 24 2.0
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The dissolution rate profiles of the SAHA APl batches
are illustrated in Table 15 and Figure 6. Table 15:
woe@sob1319 on Rate Profiles of SAHA APl bat chesPCEBS200€018737
# Average SAHA % Di ssolved at Tinme, mnutes 0 10 15 20
30 45 60 0.0 38.2 48.9 57.3 69.3 80.6 87.7
1136- 1136-00- 001 0.0 1. EXAMPBE367 g8 3.6 2.6 0.0 31.1
39,7 47.1 58 3 1ubudforfor il GpAONORund 5.2 4.5 3.1
3.12.72.90.0 2 8 69. 1008D
0. oPaticke %Zefne}s‘ge‘?erés @Z tlAe béenile‘bs‘@HéFfl@tal%Af“‘ﬁzphim?unngal
In %&eﬁt K?I) Jubricafed GorRuBtich Herdl, ShdZafluie Anntd werdUetelniM¥a via a
2006/ 127319 PCT/ US2006/ 018737 MPLE 16 Measurenent

Syrggatepissrdiffraction apalyzes (HELG H HI96 Halpysthaf-&ellerfpld, Germany) equipped

witKERODOSPRAS: dipeisif spteanded SAHA cryst als (Active

Phar maceuti cal In redl ent: API | ubri cat ed

f or ARRTFHMAALYHISR Mg, of saveple wisniwalbidelinged tofes gstem and atomized
thrdﬁ £1a88rpedhn Ms!n?g @1 ’éar%if'}%%&ﬁ& DASREs déll@d‘técﬁﬁinlg%ocﬁﬂlaﬁgﬁ Rhs of

ELOS H1006, C austhal -Zellerfeld, Germany) equi pped
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Table 16: Particle Size Distribution of SAHA Capsule Content

% Volume
Particle Capsule Lot #
. 0683
Size C04- F-
( o306, | 1a | 6001 | 6001 6001 |6001 |e6001 |6001 |DEC
pm) " 1001 |.002 003 004 |.00s |.006 |o004A

001 | 001

001

9 5892 |6.860 | 8426 [9.278 |7.468 8043 [1136 5039 |9.193
11 1742 | 2068 {2075 |2.096 |1776 |1.933 |2516 |1421 |2.140
13 1.844 |2214 [2.104 |2060 |1.783 [1.933 |2440 |1.479 |2.130
15 1926 |2332 (2123 |2021 |1785 |1.926 |2361 |1526 |2.113
18 3.004 |3.636 |3.180 |2955 |2669 |2866 |3390 |2351 |3.125
2 4110 14934 14180 |3793 |3518 |3748 l4282 |[3.193 |4.060
26 4126 |4.884 |4061 |3.623 |3443 |3.636 |4009 |3204 |3918
31 5082 |5892 | 4853 |4288 la166 4362 |4647 |3.957 |4.670
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bl ends of wet-mlled and |large crystals are
illustrated in Table 19 and Figure 12. The particle
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430 1.172 0.876 1.623 2.536 2.951 2.471 1.988 3.623
1.778 510 0.762 0.576 1.391 2.100 2.088 1.777 1.572

wQ2@389271273 610 0.614 0.232 1.194 1.729 1. 35RCI/USW06/018737

1.086 1.843 0.768 730 0.326 0.048 0.691 1.093 0. 644

0.701 O.

602 0. 634

91 0.409
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Particl el @1ze Distributi on of SAHA APl Bat ches %
Vol une P icle Sizg I Lot # |( 1136- 113 @@O

9 1376—cR {r;i ‘““°W“fé,§'c%}JU81 9 Z[p:z 176202292

11 11 0.52 D0.d5 0.45 0.80.4513 0.55 0.046 0.44 0.99-83715

13 ggg 2 flL09.544 0. 954 60 91 O.ZL 0044621 48 (d311. 27
U990 0 261133100089 2,06 31 172 L. 27

15 1.14 2. 530587 2.14 119571 42 3 04043 2 22 1 1HP51 49

1g 2-95 ,,EO 8068 1.83 1.|§3123.28 60 |9 &0 2.60 2./ 4k84. 39
75630 96 90 6.44 363 4.44 5.49 105

22 6.36 3 4b13742 4 72 8 05 4. 398 71 5 5148y g g7

26 3.47 6.72:6313 180 9.13 6.92 7.48%.®. 52 210 |2063 7.14
6. 88 5. /?

31 1.72 1.27 1.14 2.58

37 2.14 1.55 1.42 3.05

43 2.22 1.56 1.49 2.95

50 2.68 1.83 1.83 3.28

60 4.00 2.60 2.76 4.39

75 6.30 3.81 4.35 5.96

90 6.44 3.63 4.44 5.29

105 6.36 3.42 4.42 472

125 8.05 4.35 5.71 5.58

150 9.07 5.47 6.72 6.13

180 9.36 6.92 7.48 6.52

210 7.73 7.14 6.88 5.78

250 7.96 9.27 8.24 6.63

300 6.82 10.42 8.86 6.70

360 4.99 10.36 8.75 6.09

430 3.24 .97 7.90 5.03

510 1.95 6.34 6.16 3.71

610 1.21 3.60 4.07 2.54

730 0.66 1.40 1.48 1.26

870 0.24 0.23 0.11 0.45

1030 0.00 0.00 0.00 0.10

1230 0.00 0.00 0.00 0.00

1470 0.00 0.00 0.00 0.00

1750 0.00 0.00 0.00 0.00
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250 7.96 9.27 8.24 6.63 300 6.82 10.42 8.86 6.70 360
4.99 10.36 8.75 6.09 430 3.24 8.97 7.90 5.03 510

waz2@b/18733% 6. 16 3. 71 610 1.21 3.60 4.07 2. 54 PCBOSHIEGI8737

1.40 1.48 1.26 870 0.24 0.23 0.11 0.45 1030 0.00
0.00 0.00 0.10 1230 0.00 0.00 0.00 0.00 1470 0.00

Tatlle 08 PR Dhe@lstrivibial ofs AQA &P pRYaldd Béing DBIeMDE API 288 (30%

2006/ 127319 PCT/ US2006/ 01873 TO?)I e 18: Particle Size
Di stribution of SASK $9S3 SIERLEY using a Bl end
of APl 288 (30% wet-mlled) and 283 (70% Large) %
Vol une Q;IVI fﬂ e Sl ze, Capsule Density m Bi obatch
P%ﬁ%% 81 BY8XMY 96 4. 55 32 5 97 6277225 86—5-5
20 "1°34 Copst® Denizy 1.29 6.5 1.16 1.28 1.37 1,54 1.22
pms5 1,12 %) 3 1. 32ré847 1.17,9,1.59 1..75 1.89 2 Bjgpatch
1.68 111960 22119859 2 511 %845 1319 Ba 5 05l2 24
4% 45 2.11 5 5.5 2. 23_9%48 2.168,2. 88 2./64, 18.5 2.5k
583306 325 321 2t 5 2392 72 2197 3709 325 25
55 69 3. 08182008 3 441348 30 BléH 4 25|4.689 4 67 (9.282
637.5 5. 2§ 161607 6.3516g53 7. 45345 4.99 {5468 5. 88 15797
; 15 4.00 5. 27 5.39 5. 42 5.8 6Z2.5 5.67 §. 34
78 4o & a4 l@l2=7 1.23 1.32 1.47 117
9 1.59 1.75 1.89 2.09 1.68
11 2.00 221 2.39 2.61 2.15
13 1.88 2.08 2.26 2.45 2.11
155 2.22 2.48 2.68 2.88 2.64
18.5 2.51 2.83 3.06 3.25 3.21
21.5 2.39 2.72 2.92 3.09 3.25
25 2.69 3.08 3.28 3.44 3.8
30 3.69 425 4.49 4.67 532
37.5 5.28 6.07 6.35 6.53 7.45
45 4.99 5.68 5.88 5.97 6.63
52.5 4.66 5.27 5.39 5.42 5.81
62.5 5.67 6.34 6.42 6.37 6.57
75 6.28 6.89 6.88 6.75 6.66
90 6.63 7.06 6.95 6.72 6.34
105 5.89 6.02 5.81 5.53 5.02
125 6.92 6.69 6.28 5.84 5.15
150 731 6.52 5.87 5.29 47
180 6.83 5.51 4.69 4.09 3.98
215 5.43 3.85 3.13 2.67 3.19
255 3.53 2.04 1.75 1.49 2.36
305 1.95 0.71 0.95 0.81 1.61
365 0.78 0.12 0.20 0.13 0.84
435 0.06 0.00 0.06 0.06 0
515 0.00 0.00 0.00 0.00 0
615 0.00 0.00 0.00 0.00 0
735 0.00 0.00 0.00 0.00 0
875 0.00 0.00 0.00 0.00 0
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75 6.28 6.89 6.88 6.75 6.66 90 6.63 7.06 6.95 6.72
6.34 105 5.89 6.02 5.81 5.53 5.02 125 6.92 6.69 6.28

we2@4/13731% 150 7.31 6.52 5.87 5.29 4.7 180 6P@BUS2084/018737

4.69 4.09 3.98 215 5.43 3.85 3.13 2.67 3.19 255 3.53
2.04 1.75 1.49 2.36 305 1.95 0.71 0.95 0.81 1.61 365
078012020013084 4350060000060060
515 00 _0.00 00 615 00
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54 WO 2006/ 1273 19eACH $453006d Hli8atge/crystabl e 19:
Nornali zed Particle Size Distribution of SAHA from

ancilac nronarod ot na. A fFfAr At
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e ['90307 59}:2Diay0: 105, . (di ny3. 10778 .
Particle |/ JUF! 4 71 D:4u3 3. 1P7184, | /4U4;
il FE A =%9Pf =7q {227 =8 244 t2E46
Size  |f 60:4(B | 50:4P=| $R:A(R T0:30p 15 | G0 7530 | 70305
(um)  012£63 Q- f§9640 82.50.150- 6 szlQ/ LM | =46 | £2=48
g/mi /i, /L T} Tl i | 5 9./850 11.86
11095 |9.P352| 4P525 P A0 58P 5. 28°P B, 449 =
6 027510i02194860.& 488.76. ¢ 858/0. 831 | 0.69g/ | 0.70g/
. 168| 1,227 7.1 1.802 |1, 062
el 15| @i 40k . ; 8o, Lohte] mi
5  P9B56 111%1 11084 43853 415242@7@027 37.2337 8.052 050268 13281 | 5.442
0 13 9422, 303 k. .
6 R2ap2ih &l 4e9808 S0eh P131L 1261852 G280 04 L aes | 1207
I U [T US| L. UUT T 1T 4. 9090 P " H#ZO0 {o. 4711 £. T4
7 D186 |22.5m1| 2,322 23GR0 1106241 16298814913 9.8480 34@ 1.106 | 1.180
5 P1949 |2 #26] 1 8r9 2c81% 20437]7 156242 &9l k3 88133 82%s0 | 1.133
62885 58133152661 2188 3. 033750 11. 417
9 2508 112.8107 ] 2.082.4 2303 | 1.519 | 2.245 ] 2.052 | 1.074 | 1.904 | 1.504 | 1.607
i1 | 2983 | 3.425 | 3.471 | 2729 | 1.945 | 2.805 | 2551 | 1.322 | 2.330 | 1.841 | 1.988
13 | 2.630 | 3.008 | 3.045 | 2.406 | 1.859 | 2.615 | 2.377 | 1.222 | 2.155 | 1.681 | 1.828
16 | 2.885 | 3.313 | 3.315 | 2.661 | 2.188 | 3.033 | 2.750 | 1.417 | 2.500 | 1.877 | 2.054
19 | 2988 | 3.460 | 3.417 | 2.808 | 2.454 | 3.320 | 3.046 | 1.594 | 2.780 | 1.994 | 2.186
22 | 2616 | 3.073 | 2.971 | 2.509 | 2.304 | 3.060 | 2.821 | 1533 | 2.630 | 1.770 | 1.962
25 | 2741 | 3.243 | 3.096 | 2.680 | 2.578 | 3.334 | 3.110 | 1.763 | 2.934 | 1.896 | 2.088
30 | 3.540 | 4.203 | 3.939 | 3.537 | 3.530 | 4.429 | 4.190 | 2.502 | 4.029 | 2.516 | 2.767
38 | 4.831 | 5.671 | 5274 | 4901 | 5.186 | 6.150 | 5.940 | 3.823 | 5.735 | 3.600 | 3.939
45 | 4361 | 5.024 | 4.671 | 4.461 | 5.013 | 5.621 | 5514 | 3.902 | 5413 | 3441 | 3.721
53 | 3.818 | 4.333 | 4.054 | 3.962 | 4.677 | 5.048 | 5.046 | 3.937 | 5.048 | 3.120 | 3.386
63 | 4277 | 4792 | 4542 | 4540 | 5.611 | 5.878 | 6.038 | 5.271 | 6.204 | 3.520 | 3.874
75 | 4358 | 4.813 | 4.653 | 4.798 | 6.270 | 6.315 | 6.712 | 6.791 | 7.086 | 3.467 | 3.940
90 | 4504 | 4781 | 4725 | 5.107 | 7.068 | 6.609 | 7.228 | 8.509 | 7.751 | 3.361 | 4.042
105 | 4275 | 4197 | 4274 | 4.894 | 6.870 | 5.817 | 6.407 | 8.637 | 6.870 | 3.177 | 3.991
125 | 5623 | 4981 | 5.192 | 6329 | 8.573 | 6.482 | 7.132 | 10.88 | 7.535 | 4.599 | 5.738
150 | 6.677 | 5219 | 5.608 | 7.338 | 8.886 | 5.935 | 6.480 | 11.11 | 6.661 | 6.735 | 7.874
180 | 6733 | 4.637 | 5129 | 7.201 | 7.295 | 4389 | 4.698 | 8.825 | 4.641 | 9.030 | 9.486
215 | 5.546 | 3.333 | 3.765 | 5.630 | 4.625 | 2.609 | 2.697 | 5339 | 2.535 | 10.29 | 9.470
255 | 3.640 | 1.829 | 2.067 | 3.192 | 2.320 | 1.282 | 1.266 | 2.528 | 1.178 | 9.571 | 7.595
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VGRS AR B0 (5P | CBSBRODI Ny | B [ DR Drum
Drum 1B, 2B, 3A, 3B, 4A, 4B, 5B,
1A, cap4 cap3 capl cap4 capl capd capd cap3
5 5.91 6.03 5.57 5.48 5.56 5.49 5.81 5.99
6 1.31 1.33 1.22 1.20 1.23 1.18 1.25 1.30
7 1.25 1.26 1.16 1.14 1.17 1.12 1.18 1.23
8 1.20 1.21 1.10 1.09 1.13 1.06 1.12 1.17
9 1.71 1.72 1.56 1.55 1.61 1.50 1.57 1.66
11 2.15 2.16 1.95 1.95 2.03 1.88 1.95 2.08
13 2.03 2.04 1.84 1.84 1.93 1.78 1.83 1.96
16 2.42 2.43 2.20 2.20 2.30 2.13 2.19 2.33
19 2.78 2.80 2.54 2.54 2.66 2.48 2.54 2.69
22 2.69 2.71 2.49 2.48 2.59 2.44 2.50 2.61
25 3.06 3.09 2.86 2.85 2.97 2.82 2.89 2.99
30 4.25 4.31 4.03 4.03 4.17 4.01 4.08 4.19
38 6.13 6.22 5.85 5.92 6.08 5.88 5.95 6.07
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38 95 360 6. 5936. 44 £251|7.2% 6/90.88. 2B 1,83 B. 839 180107
D. 094 O. 10 9. 90272 0.0Z250.bblb. 10 > BJ.ﬁo 5:) 215 B. 5060 3.

36 79 40.3% 9834 98 Q7hHg (3 b & ). P5d7 b 8955 1340.46
4% 10 2948 2. 2Go@. 03 0.865 0.0 O 89).015). 25 1.0d8 D. 8901.280.19
19 T.07 1365 U 38 0.340 72 0 78 0. 57 D.55.0.146
5ipzg &%&m. 0088‘.955 8D ¢ rﬂx&% %&oo Q%JPT@ 51808 gg 000
605 00 0068 0. 0000. 40 @660 |0.0M 0] 0W.00615 .00 P. 0DOO. (660.00
8007 0,00°0 09,-40° 9,90 735 0108, %00 6,° P 900 g
875 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Table 21: Particle Size Distribution of Lot C0667001 SAHA capsules prepared using 30% wet-
milled and 70% large crystals

Particle % Volume

Size SAHA 100mg Lot # C0667001

(um) capsule | capsule | capsule | capsule | capsule | capsule | capsule | capsule

L10C4 | L1C4 L1C3 1.2C3 1L9C4 L5C3 L10C2 | L5C1

5 5.57 5.46 5.08 4.86 4.44 4.07 3.78 4.09
6 1.21 1.20 1.12 1.04 0.97 0.90 0.86 0.91
7 1.15 1.14 1.06 0.98 0.92 0.86 0.83 0.87
8 1.10 1.09 1.01 0.93 0.87 0.83 0.80 0.83
9 1.57 1.55 1.44 1.32 1.25 1.19 1.17 1.20
11 1.98 1.96 1.83 1.66 1.58 1.53 1.52 1.53
13 1.91 1.89 1.76 1.61 1.54 1.50 1.49 1.50
16 2.33 2.31 2.17 2.00 1.92 1.87 1.87 1.86
19 2.77 2.74 2.59 243 2.33 2.27 2.27 2.26
22 2.77 2.75 2.62 2.49 2.39 2.33 2.32 2.31
25 3.24 3.20 3.08 2.98 2.86 2.78 2.76 2.75
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875 0.00 0.00 0.00 O0.00 0.00 0.00 0.00 0.00 Table 21:
Particle Size Distribution of Lot C0667001 SAHA

we apsubs$9 prepared usi ng 30% wet -

crystals Particle % Vol une Size SAHA 100ng Lot #

mlled and 7PO%/U8209€018737

C0667001 (m capsule capsule capsule capsule _capsule
3gapsulsgocapsulse capgybe | L XA |L1OA L1CH.02C8 LA | 3.99

CH5C8 T10C21 C5CT 5757 15.46 5,108 4. 86 4,44 4.0/ 3.8
3% 0 6461 b16$820] 1649 1 084h d7 ©2bglo @7 o lgp-9% | 597
44 15 5354 1L 0660. D860797 0586 0. 889D, 87 5.8 1|10.76 09 5.77
51 2% 350 4 $HT) Dol b 8471 |osi aq e ] G b3 34
61 .50 h.53 | 1379 O %789 |1 7631161683 54 168D 1. A969L. 50 6.68
7%.67‘ é’g@i_lélgaé'(é%; g?ﬁ"é?zﬂéﬁ?'lﬁg. }9—775857 50 751
od. 49 2.89 D. 3%62. 3277331 2573.1248.3720 R.DB 2. WD, 86 8.07
TAEE AL A U D
1%, 58 6,04 b. 4006. 176807 5769 5. 99.19 45 68.25 6. 153%. 07 8.05
1 16 37 P8040 V067 83708573507 2198 3 Tod- 82757
I I IO HO D, FH Op 7. U5 19 O.[7TO 7. U3 ©O. 00 04 0.

19, o8 1t 7168 57 ah 46ds b 3975 [rashlad w56 T Lalo ad 585
21%5- gi@lz.gﬁ V- 3378. 17,8427 8388 8.23,8. 7 3405 |6.987 65173
03 7. 02 7. 3T 7 B6 7. 37 7. 16 |25 7. 17 7.00(7. I8 7|62
28 19 9.9 478 0514850 6194 6 2448 42 787 17 ER 7173209
3% 96 BB7 | 18%K34. 10 04ks57] 4064 5. 0F65. 61 5686 |6.d.9 585110
36 41 P05 | 9511 hg 0677 iﬁc_dé_?rl@%% 53%.@2 o5§%9 bféélﬁo
443 65 Q@B 0. GR0. 76 0k719] 885 0. 00.00. 51 0.067 |0.d.60 0./ 0MW.24
5 :% 567 0 %o 482 03309 908 % 0408 9o 809 19 £8 09%.00
615 000 | 000 | 000 | o000 | 000 | 000 | 000 | 0.00
735 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000
875 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000
EXAMPLE 17
Patient Studies

This Phase I study conducted in advanced stage cancer patients assessed safety and
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tolerability of oral vorinostat administered 400 mg q.d., single- and multiple-dose serum
pharmacokinetics (PK) of vorinostat, and the effect of a standard high-fat meal on single-dose
vorinostat PK. Patients received a single-dose of 400 mg vorinostat on Day 1 (fasted) and Day 5
(after a standard high-fat meal) with 48 hours of postdose PK sampling on both days. Patients then
received 400 mg vorinostat once a day on Days 7 through 28 (22 days of dosing). On Day 28,
vorinostat was administered after a standard high-fat meal with PK sampling for 24 hrs postdose.
Of 23 patients enrolled, 23 were evaluable for Day 1 PK, 20 for Day 5 PK, and 14 for Day 28 PK.
The apparent t,, of vorinostat was short. A high-fat meal was associated with a small increase in
the extent of absorption and a modest decrease in the rate of absorption of vorinostat. A lag time
of at least 15 minutes was observed before detectable levels of vorinostat were observed in serum
in the fed state in most subjects, and Tpx was delayed. Following multiple-dose administration of
vorinostat, serum concentration time profiles were similar to those of single-dose administration.

Trough concentrations following multiple-dose administration were generally below the limit of
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| study conducted in advanced stage cancer patients
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Vorigpstas exhibifeda sberhindzerain ¢ingénthian tiveeerolblas Bitriviresipgardetween single-
VORI : l.ent s ressl Palolp-1 0
dose B A Bl oL, SR S g S B 6P o
5  admitisagdmithlaibigh-fhtgpeaheal ) with 48 hours of postdose PK
sanpling on both days. Patients then received 400 ng
Tab¥0bi PlOBLRketO8 6EVEriHRY: PR inkld 4h0 a1 Boted &f Uakstaf 400 mg
_dosing). On Day 28, 10 vorinostat was adm nistered
Dail¥f t er "a standard high-fat neal with PK sanpling for 24
hrs postdose. O 23 patients enrolled, 23 were

Day 28 PK.  The appareht try, Multipdy | nost at was short.
Bl gh- T ats;imal wasaspogiated Yilh a sm

Dir¢ rate of Fadslor pti orfedf vorindstlat. A lag-tinme of -
afy | east 15 miznut es wagyobserved pefore detectable
| evel s, of vorinostat were observed in serum 15 in the g
AUCt.egMdrat e i n3Rbst subj*Bts, and T,,a, was 0 ayed. <0001
(@k&)ow ng (LIBBLQ.SH)G- @I})_g;pggdj'ri Pq:4|smr_mj@n of ._lvori nost at, --
ser oncentration ti prof i wer e singl ar gt o ) q
AUCoqspy 'fo si né}% - dose a%% ni stra?q?% . Tflo gl;hEl£3 0.019%; 0.010
C.eoMEnt r at i ohs2f ol | owildig mul ti pliel3dose adm.9ii*st rati on0.451°
wer e gener al bel ow t limt of,; 58 WD 2006/ 1273 §. %
Tpetf Us2006/ Oh’éc}:%? quzf%i ficati %h%l whi ch is consi s%&?tl ’O'§869
tith t he shot#4 appar ert44t er mi nall-3. h. In concl usi on, 0.036
grort-term oagpi ni str@pdsen of vg@pdpostat to.patients .
W th_advanced_cancer _was. generally well tolerated.
fe = Fraginn ¢{ deegrcreiehmmphansgd i WW6rt th, serum concentration
*Once dailforp? @dyk| es that were simlar between single- dose
G ggcd nul t.i pl e-dose adm nistration, and a slightly
oM PEAEES rate of absorption when 5 adninistrated with
*Geomesrichihggh- f at nmeal . Tabl e 22: PK Paraneters of Vori nost at
S ' ] and Multiple Doses of Vorinostat 400
nsmgleg&k_lf%?%%dl\gﬁ}?%t‘%fe. Dose Single Dose Single Dose
Accurr&aé@g ratig\) Cops i AUfED1e @S@fed#ﬂg‘?oedu fegde dsgifed. - N 23 20
I inearibfiratio: AUCHAHC RmTtipleMdEHed ABC, 2 siddle dose 81 < 0. 000
o o (fI]QTange) (2. 33-9.1)86) (3.41- 6?34 (4.00-10.36) -- -
Mediahyco 24. | Mhr# 3.82 5.33 6.46 1.2111; 1.231 0.01911;
*xMultipledloBe fed/single dose fed.

HHarmonic mean.

* Arithmetic mean (single dose fasted n = 22, single dose fed n = 21, multiple dose fed n = 12.

10 While this invention has been particularly shown and described with references to
embodiments thereof, it will be understood by those skilled in the art that various changes in form
and details may be made therein without departing from the meaning of the invention described.

Rather, the scope of the invention is defined by the claims that follow:
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C naX, M¢ 1.12 1.02 1.13 0.91 0.451 T.., hr# 1.50
4.00 4.21 -- <0.001; 0.869** t,/, hrtt 1.74 1.44 1.34
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of dose excreted unchanged in urine. *Once daily for
22 days. tGeonetric nean ratio. GCeonetric nean.

Refegingeyl e dose fed/single dose fasted. 11 Accunul ati on

10.

11.

12.

13.

14.

ratio: AUCO 24 hr nultiple dose fed/ AUCO 24 h, single
dosefed Linearity ratio: AUCO 24 hr multiple dose
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PCT/ US2006/ 018737 WHAT IS CLAIMED IS: 1. A
PiaeryEeEell, iChain. Bng.Spio6086)opp.2066988.1 sSi ng suber oyl ani | i de
hydroxam ¢ acid or a pharmaceutically acceptable salt
or hydrate thereof as an active ingredient, wherein
tvd-ceamspiele Chemicdl Readtiagy Fegliesring. Bag Eanp-i3@3-vi t r o

di ssolution profile with a simlarity factor (f2) of
at least 50 to 100 5 conpared to the reference
dVis¥amidi Si-oppigrnd Bteshaernet-i(F00R) BuA&3-460- 2 The

pharmaceuti cal conposition of claiml1l, wherein f2 is

ta. 10 Th r uti osition according
?Egj'f}%v . ‘gg lgff Ngy &Cﬁgﬁig?%???’ 1%@49? @gpt he active
ingredient is crystalline suberoylanilide hydroxam c
acid. 4. The pharmaceutical conposition of claim3
that is crystalline suberoylanilide 10 hydroxam c acid
and characterized by an X-ray diffraction pattern
i ncludi ng characteristic peaks at 9.0, 9.4, 17.5,
19.4, 20.0, 24.0, 24.4, 24.8, 25.0, 28.0 degrees 20.
5. The pharmaceutical conposition of claim3 that is
crystalline suberoylanilide hydroxam c acid and
characterized by an X-ray diffraction pattern
i ncluding characteristic peaks at 9.0, 9.4, 17.5,
19.4, 20.0, 24.0, 24.4, 24.8, 25.0, 28.0, 43.3 degrees
20. 15 6. The pharnmaceutical conposition of claim3
that is crystalline suberoylanilide hydroxamc acid
and characterized by an X-ray diffraction pattern
i ncluding characteristic peaks at 9.0, 9.4, 17.5,
19.4, 20.0, 24.0, 24.4, 24.8, 25.0, 28.0 degrees 20,
and | acking a peak at 13.4-14.0 and 22.7-23.0 degrees
20. 7. The pharmaceutical conposition of any one of
clainms 4 to 6 that is a single capsule, 20 wherein
the anount of the active ingredient is about 100 ng.
8. The pharmaceutical conposition of any one of clains
4 to 6 that is two capsules, wherein the anpunt of
active ingredient in each capsule is about 50 ng. 9.
The pharnmaceuti cal conposition of any one of clains 4
to 6 for oral adm nistration conprising: 25 50-80% by
wei ght of suberoyl anilide hydroxam c acid or a
pharmaceutically acceptable salt or hydrate thereof
as an active ingredient;
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20-40% by wei ght mcrocrystalline cellulose; 1-10% by

wei ght croscarnel |l ose sodium and 0.1-5% by wei ght
worghasizum st earat e; 30 wherein the entire actP@BUS2006/018737

ingredient has an in vitro dissolution profile with a

simlarity factor (f2) of at |least 50 to 100 conpared
WHAS I3 ﬁéAﬂ@éBr@nce di ssol ution profile shown in Figure

1.,10. A’%hﬁhﬁh%tﬁlc{ﬁ@%b@sﬁloﬁ leﬂﬁﬂxﬁdg&bégﬁ&&h&%dﬁgamc acid or a
suberoylani i de hydroxam c acid or a  pharmaceutically

pharme@eexpfaélmaeceﬁfablp st orhydiptg theraoh ay AoktivesngRdints Whggein the entire
active &R REs an%‘%&@ 'dﬁsc;hlﬁi%n S fIJ ¥ith 9911&1!113{1@cy e ‘?ﬁb @f"htt 18830 to 100
anin vitro dissolution a'simlarity
compaged igrthepzyenes dl&PluFléfaEfPﬁgehQVGl 1!!@@“8‘51 conpared to the
reper eﬁﬁ@gﬂ\hﬁ&%ﬁ&l Qfhp Q&ﬁ’&i @125 QWihelrdin F2 19 86 & 150.

wherein the active | ngre ient Is crystal i ne
suBer oFhapharnereutpggospasiiien ageqrding fropny 98¢ efclaims & . pjerein the

actn@rin adidh 1s%sta‘ilﬁﬁtsh1%lfbypﬁmd@ bfbroRiVMei®@006/ 127319
US2006/018737 1 ncluding characteristic peaks at
9 6; 9The plppmzceuticgl ecpmppgitiqn of zlpim 3 tipa isgrystalling subprpylgnilide
hydx%§ar91c Qéi@ Ex%élal%gtenﬁﬁ @y hﬁﬁlﬁhyn 8 fBacREAKatRin 1ﬂ<§ucﬂng]c41aﬁct@1n§dlc peaks at

O degrees . 11. A single capsule conprising

9.0, 8&01115 1196 WP, %Be%o‘ly%ﬁal%@dég Agemesrdba c acid or a
ph@r m%ﬁé‘{)ﬁa‘fﬁlzéegmc%&% Vﬁm)neof%ﬁ h 3Phat n%:gfséﬁﬁxe E\lﬁﬁfﬁfﬁﬁnlﬂé
an active ingre the entire
hydiongynie d¢ié pnd ﬂva@ctanzend iy wh Krray diffezsipuipatiorn lmlwlmg @aracterlstlc peaks at
a t r Yo i v, m nut es,
90’2%% 1gﬁéso ve 4 gzgglr%%rﬂsjggg 83 %gg%s%e?% di ssol ved
at 660 ffihnpmaemaceuﬂmk @impotitien d@taumé that greediadive subsroylanilide
tal.li .oyl anj ki ..
hydtg)%%/{%g ?J{lg Frlﬁg%h t}«/%lrlgeﬁ b;_g{? g(')—/r )gd?%(%glg%( eﬁl 1ﬂaﬁcgne$ﬂr%19racterlsuc peaks at
9.0, 0dcludlileg, har4a0: 24, 34.BL258s ak8 degredd 26 an@ lagking 7 p&ak at 13.4-14.0
déﬁ 4& @g Oé 4.0, 24.4, 24.8, 25.0, 28.0 degrees 20,
and 254 PIGRFRG R peak at 13.4-14.0 and 22.7-23.0 degrees
207. 10 Th2 pha&nsden@dalaccﬁﬂpakmdo«sfagg onoficlaioy imocahyns ssimgle capsule,

about 120 to . ab suber oyl ani |l i de
Wheﬁ%#%)%‘ﬂ‘i‘%ggt Fa-uE m§re|g entl n%’é‘gi()ocaﬁ y acceptable salt

or 8hydITat phetdmeaareemfal asnp@muoxacﬂany ond @fgtaads 4nt6 thathetweicapsales,

ortion of sai.d gge, .uni rm.c r S|ng about 100
whefih b S of R SERAER A Pich U RO 0Tt P

d| 9sol he plmrmac&ﬁhdabeomnohum ofi any baer oftclaithad todr fof §ra) adgfinistration
comdl 1I east 50 to 100 conpared to the reference

di'$€%1 ut i on profile shown in Figure 1. 15 13. A single
50-8%aby deszhyef smbmtoylhmhda bhpraingd agd abe phark@Cutitplly acedptibie salt or

ber o ilide hydroxam c acid or a

hydrpa%gp%l%cféﬁ %Cgllv?mg%a/lc%@pt abl e salt or hydrate thereof as
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peaks at about 35 to 40 microns, and decreases after the peak.
18. The pharmaceutical composition of claim 15, 16 or 17, wherein the active ingredient

is crystalline suberoylanilide hydroxamic acid and characterized by an X-ray diffraction pattern
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hydroxam c acid, conprising the steps of: 25 (a)
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hydr ox{ afilHes Crz%alé@ acsé\veplfl%fe%@g tprogsice aeashiytisgt batch of milled

phar m@@@hllﬁ@hctﬁ@lﬁ%ﬁb‘&ieﬁ! on conprising 65 WO
2006/ 127319 PCT/U 006/ 018737 suberoyl anilid

hydr ox &N eYsilfigng e aeivg dagedeent Rareireh tleaSt\Bﬁié"?Oé‘Fl Ratelyef crystalline

ent i r e agfk ingLedidngiheds Rider ﬁ%ﬁze tlﬂtﬁ tlieﬂnﬂ’léct Jr?stéjln%sdé{l&g 1h%€d1ent
profil ity f | eas

? th . a simlari of

to 100 %Wh‘a%ﬂ%satd&t s eyl wile @1%%% seons Ratph efiFsgllne
shown uawEu@wdaenﬂ;,an&ormrl si Bg tRe stfeps 95 (a)

crystal i zi n at J st two batches, of said active

i n)ér edf ‘L)an “(gbﬁ'“ m%%rﬁﬁf"ﬂ‘ﬁcaal sprgposttiop gwysaid\tpnged fapiead second
of thebﬁﬁystalllne active ingredient; and (c)

rmaceuti cal conposition fromthe
Elr g% R&mscg#g); groggcrlrnag crystall?ne act?veqr?gredlent of suberoylamhde hydroxamic

acid, comprising the steps of:
(a) providing crystalline active ingredient to a mixture of 40-99% ethanol and 60-1%
water to form a slurry;
(b) heating the slurry to establish 2-30% undissolved crystalline active ingredient;
(c) cooling the slurry to obtain the recrystallized active ingredient; and
(d) blending about 40-95% of recrystallized active ingredient with about 60-5%
crystalline active ingredient having mean particle size less than about 60 um.
21. A process of producing recrystallized active ingredient of suberoylanilide
hydroxamic acid, comprising the steps of:
(a) providing crystalline active ingredient to a mixture of 40-99% ethanol and 60-1%
water to a first vessel to form a slurry;
(b) heating the slurry in the first vessel to dissolve substantially all of the crystalline
active ingredient;
(c) cooling the contents in step (b) in the first vessel to supersaturate the solution.
(d) adding crystalline active ingredient to the contents of step (c);
(e) aging the contents of step (d) at the same temperature as step (c);
(f) cooling the contents in step (e) to obtain the recrystallized active ingredient.
22.  The method of claim 21, wherein the crystalline active ingredient of step (a) is
obtained in the presence of hydroxylamine.

23. A process of producing a pharmaceutical composition comprising
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suberoylanilide hydroxamic acid as an active ingredient, wherein the entire active ingredient has
an in vitro dissolution profile with a similarity factor (f2) of at least 50 to 100 compared to the
reference dissolution profile shown in Figure 1, comprising the steps of:

(a) crystallizing at least two batches of said active ingredient;

(b) blending said at least two batches of the crystalline active ingredient; and

(c) producing said pharmaceutical composition from the blended batches.
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