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23 3-(4-AMINO-1-0X0-1.3-DIHYDRO-ISOINDOL-2-YL)-PIPERIDINE-
2,6-DIONE

(5] 3-(4-amino-1-ox0-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione is

immunomodulatory compound which has the following chemical structure:
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and is described in United States Patent No. 5,635,517 to G.W. Mulier, et al., incorporated
by reference herein in its entirety.

24 TRICHOSTATIN A (TSA)
[6] Trichostatin A (TSA) is a histone deacetylase inhibitor having the following
structure:
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[7} Hydroxyurea (HU) is a ribonucleotide reductase having the following structure:
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[13] Accordingly, provided herein are compositions (e.g., pharmaceutical compositions)
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comprising an effective amount of an immunomodulatory compound, or a pharmaceutically
acceptable salt, solvate, hydrate, prodrug, stereoisomer or polymorph thereof, and valproic
acid, hydroxyurea or trichostatin A, or a pharmaceutically acceptable salt, solvate, hydrate,

prodrug, stereoisomer or polymorph thereof, including methods for their use in CD34+



their use in CD34+ hemat opoi etic stemcell expansion,
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preventing or managi ng diseases and disorders
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[19] FIG. 5 illustrates the synergistic and additive effect of VPA (i.e., valproic acid) and
Compound 2 (i.e., 3-(4-amino-1-ox0-1,3 -dihydro-isoindol-2-yl)-piperidine-2,6-dione) on
Namalwa cell proliferation. The table indicates the concentrations of Compound 2 and VPA
needed to obtain an additive or synergistic effect.

[20] FIG. 6 illustrates the synergistic and additiye effect of VPA (i.e., valproic acid) and
Compound 2 (i.e., 3-(4-amino-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione) on



bl ood-deri ved CD34+ expansion. FIG 8 represents the

percent of CD34+ cells obtained after 6 days of
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Compound 1 and TSA needed to obtain an additive or

synergistic effect. [23] FIG 9 illustrates the

additive and synergistic effects of TSA (i.e

trichostatin A) and Conpound 2 (i.e.,
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-2,6-dione) on cord bl ood-derived CD34+ expansi on.
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[26] FIG. 12 illustrates the additive and synergistic effects of VPA (.., valproic acid)
and Compound 1 (i.e., 4-(amino)-2-(2,6-dioxo(3-piperidyl))-isoindoline-1,3-dione) on cord
blood-derived CD34+ expansion. FIG. 12 represents the percent of CD34+ cells obtained
after 6 days of culture. The table indicates the concentrations of Compound 1 and VPA

needed to obtain an additive or synergistic effect.



obtai ned after 6 days of culture. The table indicates

the concentrations of Conpound 2 and VPA needed to
WoDiailsp9an additive or synergistic effect. [29PCHUSK001612495

illustrates the synergistic effect of HU (i.e.,

hydr oxyurea) and Conpound 1 (i.e.,

4- (am no) - 2- (2, 6-di oxo( 3-pi peridyl))-isoindoline-1,3-d
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[32] Accordingly, in one embodiment, provided herein are compositions (e.g.,
pharmaceutical compositions) comprising an effective amount of an immunomodulatory
compound and valproic acid, hydroxyurea or trichostatin A.

(331 In another embodiment, provided herein are compositions (e.g., pharmaceutical

compositions) comprising an effective amount of 4-(amino)-2-(2,6-dioxo(3-piperidyl))-



di oxo( 3-pi peridyl))-isoindoline-1, 3-dione or
3-(4-am no- 1- oxo-1, 3-di hydro-isoi ndol - 2-yl) -
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trichostatin A [36] In another enbodi nent, provided
herein are nethods for treating, preventing or
managi ng a di sease or disorder treatable, preventable
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stemcell in vitro or in vivo, conprising
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34, pangburkt Gib&R:fEn NS A6 26 FERRBIR mRreRing P34+
hematdpnieticwd:gm cdﬂrpxlbasismg: iadhrron bsinewiva)gotnpridingadonetting & CD34+
hexglg%gm}ehl%rs effective, armuIP gf
6” B85 (4 Ypopeih o) pifsctve smntet phat 1, 3-

1mdnmnmodnlatory compmlxn% aréd valproic acid, h}(fjdr?xyure? or trlchostatén A.
[35'1 ( én &P%tﬂgr %ﬂ:[lg X«gg}eﬁf é;iréw [o%rlexsn%;g ,rr%(l}ﬂﬂsﬁg% g),%regglrnlg (|3D34+
hemﬁto@bimib%tdnﬂ cdl] expBkionin 3NAY BEM Wg%ﬁﬁﬁfng RLAALE CD34+

herein are nmethods for transplanting bone marrow,

hemgfoppietic stpre il é{bYlf’ﬁg”% Herorpith aneliFative amamt of fi(amino)-2-(2,6-
dloﬁkﬁgiﬁfpeﬁﬁy@ﬁlsbm'ﬂéﬁﬁgn@lhﬁ)tng oY 3-@AURRBNdo 209 3V@§fhgfix]%'-1%01éxdol-2—yl)-

roxyurea or frichostatin Ain vitrd
Plpsydlrler%t%mrmﬁr& Y&bwiqncgd,ehyﬁmxy@ma arfiriglegstatithar eof .
[3"{] 39][n EHO gl?ér{}g(gcﬁg{gpp gr'trc?(ﬁgé %ér%é %\r/fderl? ?r%tﬁb%rsq"or ugat%gharevent1ng or
maéegws@tdlmsfbem@lsmr woatablepravergdbile ot maaa@ablmby afpansion of
CD‘B‘g Qo ne % 0§§tic£21s_t§nrﬁq:leﬁ)%% ('ox OB&P %’r”éad# %’?P 8Sﬁn§& %813?621-"? I]t? 2 patient in
neqi tpelreloﬁ alm eff2ctBrectinommt afian mhmmomdal@tcdy chghoaxd b alPfoic acid,
h&rlchggtaH nV|tro foll owed by transplantation

yAREEUEE SEMARSIAR heed 1 her eof . 7 WD 2007/ 139939

[37PCT Z[xUS:Z&iH&/ dhlEsfment, pRlvidddl R6hes nR AN itHBRdating, preventing or
ravi ded herein are nmethods for reconstituti ngl? one

18R, d1%egpe Lserdeniratahles Ripysivahle onmaargeahle bynexnapsion of

théﬂféﬁfatcﬂfblﬁfcf K6thickR iRNRMS: z?zfvn%n commﬂ@%ﬂﬂﬁéfeﬁﬁé to a patient in
ound apd val proi c acid, % urea or
necf HEIRBL R FIFF e Aot opér(eming %grétsxaﬁolﬁ%mper@vb)rmmolme-l 3-

diohe beB4ameinfAL Sl 3 BhydecebRbbl ijkc?n@ Qz%‘iﬁe 88 e 3ha Yalproic
pati ent who has undergone or is U 8

acid e HaweRyr Eiehewtin Adi ati on t her apy, conprl si ng

[381id MDA RE dASbd BmERE pRA%Y rHer Va% In%ﬁitold\é ?orat@%gfanp ing BOne marrow,

|nnunonndulatory cd oun an
ipg perrtacting baneimarosw aetlﬂnarﬁefﬁ{mp aimbuanof zhermmunomodulatory

con@ﬁ@ﬂﬁ dﬁﬁma%prgf lufi %ero“?cr gregl oq'rtre;c n% aélpdfg lléalrlﬁ' F’%I{Oézyq%lby

reconstitu
traltsplaaltafﬁmllemapatlmmxjmteﬁehﬁebf an ef fective amobunt of 4-

[39] In another embodiment, provided herein are methods for transplanting bone marrow,

comprising contacting bone marrow with an effective amount of 4-(amino)-2-(2,6-dioxo(3-
piperidyl))-isoindoline-1,3-dione or 3-(4-amino-1-oxo-1 »3-dihydro-isoindol-2-yl)-
piperidine-2,6-dione and valproic acid, hydroxyurea or trichostatin A in vitro, followed by

transplantation into a patient in need thereof,



(am no) - 2- (2, 6-di oxo(3-pi peridyl))-isoindoline-1,3-dio
ne or 3-(4-am no-1|-oxo-1, 3-di hydro-
WO s@nsioBe 2- yl ) - pi peri di ne- 2, 6-di one and val preCTUSZ0T)12495
hydr oxyurea or trichostatin A In a particular
enbodi nent, provided herein are nethods for
reconstituting bone marrow of a patient who has
under gone or is undergoi ng chenot herapy and/ or
radi ati on therapy, conprising admnistering to the
patient an effective anount of :
4- (am no) - 2- (2, 6- di oxo( 3-
I p - . - gl
(4] £ sfothdy shSONRIER, pRRACeP et ANEe Rlethogs fo reconstituting bone
mapiope coipnising, Andnisteringrid aymtipntdnneed ihgredfyagresfegtiveameunt of an

GRS Db o SRR RSB o MG . 1

pagienlar efibodinmean] movided hbreie areanethodsifor mecomsttfutieg bouemarrow of a

_ampunt of a i mmunonodul at.ory conpound a val pro

e Vo BHgTEOBE Ob LS HeRotherapy aaop Ry e fgrapy.

coRFHoidE M Atinistefiagho e putichom dfsctiveamounbpat imimtinomodulatory
i s belng subjected to, chenot her or .radi ation

coppapnghyid yaipiolg ﬁc‘ﬁﬂ}&fqﬁ%ylg%%ﬁrﬁg%?mb%vi ded. herein

[48" © IHRhOBEFethBbdbREOPPoViHEL hétirPRB ehetRRIsI foYreconstituting bone
conprising contacti ng bone marrow with an_ef fcht,l ve
maTAYY) oI ising adminisfering(tp agpatient in need thereof an effective amount of 4-

(B AR vl LI 1 Bl 973 tamin:-0xo13 i
isqiidds2-y) pépezidinet? Srdiormand valpiods ecidcixgirorpaeaqsmickastgin A. Ina
pehf P e B RBRE G e S RE ISR o
patirenidkasapydergome oadk @ideogoing ehamythefapst andior sadeatiay therapy,

enmbodi nent., . provi.d herein net hods., f i .
coRPE ST 5T R A8 PR S TeP (e o R (R B e-dioxos-
pipwidyl))isdigdbline, 1, 3-di@le @ria-amitloahoras 1, ditgrici-isoimalol-Gfyl)-

.the . papncreas, a,carci.noi.q-unknown prim a renal
pinefidifeiaadiont prbidpraiC o el Acal
[4Z]2" Oh@BBer 3mboHME] Rbvidad B Ere ntdthedifoe Fdddastituting bone
a nel anoma, a neurobl astonm, an ostegsarcom, a

MGEW OB SR SN RHNGDONE AT WathpRiiselve apepnt i Aty 8

mMQn%Muia%&%l?t%n%;%w%@ QprQ(;-lg 485, h?di@ﬁ?ﬁreﬁ NB&hdhbstatin A. Ina
a&?prLE;rISI ng _admnistering to a patient 1n need thereaof
P

fesghddiraentrigrione Aty h RRlFciedde pr dobfiRg pRpiected to
cheldieal &jrﬁcrlri%%ﬂthel?é’;@( oxyurea or trichostatin A [451

I'n anot'her enbodi nent,” provi ded herein are methods for

[43} edniangthep pembediniang, mpvideghargimereanabpdsifor Geropstituting bone
mérp&\lv,%n%isi[g#&orﬁgétidg Ynk Sty w‘fi]th@ éf?éé:ﬁ%s aﬁﬁhﬂp@fm(arﬁino)—}(l&
| t he pancr ea | d-

carcino S, a carcino unknown o
dipra(depiperidyD-dsmahddmeel, hohiene & Dhtdeavina kogpriohrdihydro-isoindol-2-yl)-

.adregno J cal [,cin | . i .
PRGBS bp SUBAIP T, B FEAREEEL A SRR Ao
entixidbnemt tertoneanaradw habbaent sohiecteditd ws it being suhjeded to chemotherapy

non-smal.l cell lung cancer (NSCLC), conprising
Oréa‘?}f‘tﬁ?%{hﬁa}Wg to a patient in need thereof an
[48] T elatdnvehen@mibotiment, provided herein are methods for treating, preventing or

managing a solid tumor, including, but not limited to, a malignant melanoma, a carcinoma
of the pancreas, a carcinoid-unknown primary, a renal carcinoma, a breast carcinoma, an
adrenocortical carcinoma, a colorectal carcinoma, an endocrine tumor, a melanoma, a

neuroblastoma, an osteosarcoma, a retinoblastoma, Wilms tumor or a non-small cell lung



of

4- (am no) - 2- (2, 6-di oxo( 3-pi peridyl))-isoindoline-1,3-d
WO 200e/189938- ( 4- am no- 1- oxo- 1, 3- PCT/US2007/012495

di hydr o-i soi ndol - 2-yl ) - pi peri di ne-2, 6-di one and

val proic acid, hydroxyurea or trichostatin A [461 In

anot her enbodi nent, provided herein are nethods for

treating, preventing or managing a hematol ogi ca

di sease or disorder (e.g., a hematol ogi cal cancer or

tunor), conprising admnistering to a patient in need

thereof an effective anount of an i nmunonodul at ory

RS g R I8t on e am
of d]ﬂhﬁnmc&nedtﬂmbl'wdmnpmmd argavalprgic guid\bydraxygregror trichostatin A.
[455?3l nﬁ??ﬂc’gl@?r eéjilebn‘gl; 8%‘? Ipf)o?vh?eu ' t?e??g %reo fneﬁ{oﬁg rf(glet{'eagﬁggprev@ntmg or

aﬁﬁ%l’hgl h $bRd tuigor, incdudiag, ennot lilmneétb tahnalwfanamelanoma a carcinoma
ective anount, of 4-

mn
of the paneiFas a(cgr%ql?jgrqn&yp% H"‘é‘%f'?’ ﬁ’c?oﬁepﬁ]ecaimgoﬁ’lao% Bregjt carcinoma, an
adr3nd ¢bridhl Rercndd aloofordiay Ehrfinbse] Adeddodrine tumor a melanoma, a
yl) - pi peri di ne- 2, 6-di one, and val prgj c acid
nedrgblesiRas am OBpOIaReIRR StTatineblastoagVikns maries A non-small cell lung
carcBPQEEEERY, coﬂ{&i‘sﬁrféeﬁhxﬂﬁis@éﬁh @ piRichoiSnck thdre &fdn dfB:ctive amount

preventlng manag |n I"odyspl asti ¢ syndrone,
of ﬁﬂﬂarmrpl)él @@ﬂm@-nme Mlé i ilﬁ@p]a} Aioss or 3r@Arainpzlsoxo-1,3-

- WP l® dfﬁ.ﬂ@&)i V&idlinard&kurea or mchostatm
dlhgﬁleo %oggl%l%l% S P@mﬁ‘“wg regéndl c choéyt}l?g | eukem a,
A.chronic nyel ocytic | eukem a, acute |ynphobl astic

[44]{; %Bﬁ“ZtEF earg‘s%cﬁ e g?(gﬁagdjﬁer%‘ﬁ%g mcf@hcﬁﬂq'of"&é’z{tﬁlgf 8revent1ng or

m ni st errng
mapaging athentatolegidal dhleasase for disosdel éct.i, adenmatniogicafcageer or tumor),
i nunonmqdul .at ar
comBHERE a5 pistegn o6 S GRaeTp BFepeyetT en sftseve amoyreafgn,
1mﬁﬁ1n@ﬁloaufa‘ﬂor9 Fofpoun®a@rd|vabrdichigill, brydroxyurea or trichostatin A.

i soi_ndol - peri di ne- 2 6-dione
(4B afaeeber erafw«?mgee@ae\aﬁwﬁh@smare Sty Br yating proventing or
ma?x’é %@%%erﬁit@lb%ﬂiaﬁ@ﬁ@dse% dRekdepe. Pl athegiaesibgicalnghneer or tumor),
arproi c acid roxgurea or trichosta

comnasuma@émml@m tae @r&bpé\e%th@re@aw&f{eetwq}%mt@?4 (ammo) -2-

! foxo91 , M@ihydro-isoindol-2-
SSRGS Bl e Wl iinc

yDepibetdine2.¢-dipmeyanibvhl preicigid drerorsturedy trishost#t asi ng
[4éclet g, %@Pgﬂngg{hﬁl r8\§1§!é<§) He Hx ﬁe?ﬁétﬁod%%étﬂ@?reventmg or

ontaéf 'ng a ressi enogl obi n
makfgtmydodysplastic @ﬁnmmemmmemm,wemm@blamﬂﬂues,

lelé%l A OI % ﬁ?c;rlg%s n}ém%{lg (5 %{}%?od)géhftefz{t%%%?&é : ﬁébh I-io?gﬂtln symphoma,

pr()VI ereln are ne
chrdmidf B@‘Bphl@yflelmlkemﬁte rhgindbmyclexpie B:slkgma, acute dyrhphoblastic leukemia,

aC}ll %l n gauﬁ(%r%g%glg} ?Célg?e flnlygl%gpl% g?euli](? mid, cgmpnsmg administering to

a ;fhtl@ﬁﬁhri{é):d Phelréo famdifteceiy 3 aopet éfciyl immirsohediddtorecdmBuad (e.g., 4-
i one

(axpinel- 2263 rdfiorolpiperdy Mgl lingd e 57 r - ipgs g 3-dibydre-
isciRddl=d{98p&itndal6Pdidh6), 8€ h Bharmaceutically acceptable salt, solvate, hydrate,

prodrug, stereoisomer or polymorph thereof, and valproic acid, hydroxyurea or trichostatin

A, or a pharmaceutically acceptable salt, solvate, hydrate, prodrug, stereoisomer or

polymorph thereof.



hydr oxyurea or trichostatin A [51] In another

enbodi nent, provided herein are nethods for increasing
wo edoal1399Bemogl obi n expression in a patient in PEBEUS2007/012495

t hereof, conprising adm nistering to a patient in

need t hereof an effective anmount of an

i munonodul at ory conpound and val proi ¢ aci d,

hydroxyurea or trichostatin A In a particular

enbodi nent, provided herein are nethods for

increasing fetal hermpglobin expression in a patient

havi ng sickle cell anema (SCA) conprising

d

(49 mlﬁ“flé&ﬁéi é}%béo‘im% g%o%\ﬁ{l‘éq ige%inghg%gxééghcgﬂ gﬁlf_j{nsa El}‘xglfetal
heraogldbnhey)q:ressmxaa an:il cmmpdmag aontacting 4 &l expressing fetal hemoglobin

.enbodi.nent, prov Sn8 nmet hods f.or
wif RS B5RUB) 5 B Bataol poltramd ind IRERAE
hydidgyeeh or &@dhestatih?g adni nistering to a patient in

need thereof an effectiy
(50} SO Do bodmeb e St BEFTAE fycthads b iersAsing faal
heﬂb%l BirPéxpression in a cell comprising contacting a cell expressmg fetal hemoglobin
4- am no- 1- oxo- di hydr o-isoin di ne

withoangefigcgive agoynt/ef ngl@o -ac2ep-d Wa? Rlyepég 5150 ndoime—l 3-dione or
3- (de‘fllﬂgslt gkbn ﬂlh&lﬂrcﬁlsgﬁiﬁbl-Qlill)aﬁlp@fmfPlglmlone%ﬂ\/\}aﬁﬁg1c acid,

herein are for increasing fetal henmoglobin
hympm@gmmrwhw@tlpaM ent having SCA conpri sing

[Sljg{)n&ﬁ't %@@f &?b&ﬂn%{x_ %&?\%Héd E@r\éirﬁ%& Arhnéds BF [IRELAsHE fetal

helppg]@lburdgokgryssncgommjpﬁtlememlnejed dheypef, opmprising administering to a patient in

need {here ?apxoeff% @ dar%b&nt%f%XQﬁx&dn%?ﬂmpét%& c})él'r)c})ound and valgrom acid,

rone an proic acl roxyurea
hyﬂxromghmtoatmcho&tatlﬁl%] Ii apanioule errﬂ)bﬂmlentmrbvxq@ddmm dre methods for

. herein_ar ds for inducin t.osi s

incHR T PEBEIOVED AP L LRSET PG Rl ST dRemia(§CA)

comphbxn@radqﬁﬁﬁfaﬂ FQO alpatisit lﬁfw@rSCAiniwf%E%J hatoantyof an
conpound and val proi c acid, .hydroxyurea o

impprinemesulateny cammogag apd valgiria é?ldeh%amgﬁ% or gichpstatin A-

[Sj‘]er Elh Rndiher BRbb&@dtent Yroviadd Géleth AR ARtRSdsSfot holeasing fetal
nant cell, conprising contacting a malignant cel

hemog}p CXPIEERioN ind patisnhin nedAbereof, comprising administering to a patient in

neéc@fﬂeﬂ&%&” afn f@%&ﬁﬁ%hﬁﬁ&(ﬁbf@-@ﬁgh@\@ki slAskaEYlipasayt)dsctholine-1,3-

0X0- 1
didnegir3det-aming- )wfapﬂeiﬁmw@-ﬁom(éal-drﬁé)-amndm%Zér(bO%M valproic

ool BEER P 2 e UL 3830 b
mdibodsi for ancecasbigfotid hf:mpgi_ohm «bcptrcssg)rpn@l patienthidvimg 8€Aqcomprising
ad{%%%l'ﬁt%ﬁﬁgté? ]%E)C{lér\l} R IS;dER%PCe%@:E@ Gd iuplgm% gﬁl a?rﬂﬁg)t-Z ?S I6 dioxo(3-
plptsmi”dpg)bl-ﬂsblﬂqhﬂm;al,ﬁ){démml aG--atnireh- b-)ﬁ%{uglefﬂ-ddrydro-lsomdgl a’z-yl)-
richo in A .I'n_.gnot her enbodi roovi de

PRI L o b It Br O TAEEB P T EPAET B of

53|l ilgr@Bthet embodResi rprsvlﬂgd aoninakimghadifok igheitg gobtosis in a

w th an ef fective amount o

maligirRicgells cpmPESE SRBRSiRA ﬁgﬁ?@g}mw Hagithen Pithaive asmaing of an

1mﬂﬁ1&hoﬁuﬁé’co@mdﬁﬂbdun@>éﬁd ValpréicA¥Ar Bydroxyurea or trichostatin A.
i soi ndol - 2- y@& pi peri dine-2, 6- di one and val proi ¢ acid,

[54ly drigapather cmbodimerigapyided hgrein are methods for inducing apoptosis in a

malignant cell, comprising contacting a malignant cell with an effective amount of 4-

(amino)-2-(2,6-dioxo(3-piperidyl))-isoindoline-1,3-dione or 3-(4-amino-1-oxo-1,3-dihydro-

, isoindol-2-yl)-piperidine-2,6-dione and valproic acid, hydroxyurea or trichostatin A.
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5.1 DEFINITIONS [57] The term "patient" as used herein

means any animal (e.g., cow, horse, sheep, pig,
w@hiockaa39 t ur key, quail, cat, dog, nouse, rat,PCHDRID7/012495

or guinea pig), in one enbodinent a manmal such as a

non-primate or a primate (e.g., nonkey or human), and

i n another enbodi nent a human. I n certain

enbodi nents, the human is an infant, child, adol escent

or adult. In a particular enbodi ment, the patient has

previously had or is at risk for having a

hemat ol ogi cal di sease or disorder. Patients who are at

[55?1I S%n otk ydciq‘?ll‘nl%tfdfﬁ)eﬂ{ r&%~I ﬁéi‘l: eage I’n% ho g&?@?ﬁhﬁﬁ& proliferation of a

er edi enat ol og |ca i sease or
matigﬁ:mt cell, comprisimgs eontadtinga mabgreanbtell wﬁ&anoaffecneahmhunt of an

th t ri f |
oot Bt ks B A SRR
[56pr eV anisthyr éiﬂ@ftilmt‘eﬁabﬁdndﬁd hezeiauire artiods lti'en mbittitieppwdiferation of a

emat ol Qgi cal di sease,.or
el Brant Gell; SHRATEAOE A LRI Ao ALIOIARG Can g DA TR Ve Amgunt of 4-
ﬁ%m lﬂ-&i@x@@-piéh@ﬁ%ﬁ@&hﬂﬁh&-l I3%bﬂ£’6§3-t(h-%n‘f1ﬁb-llaynd-l 0,3-dihydro-

i nations an | munonodul at ory conpound
lsomobﬁdflbpav@rlémec $-digns NG A G BT al?&fta‘ﬂn A

hydr oxyur ea; and |nnunonndulatory conpound and
tri Shlost Mudl ng pharnaceutical ly acceptable
[57"}al 9 &) ¥RiRA dMHEALERin &%% éd%ﬁanuﬁﬁ?{e%) &RTBoPseQkheep, pig,
e

| ynor phs thereof of each. hr ase
chwher( ayrkay)quail( catsdes, enss-rgt. ;S@bhlﬁ?ll gwn@asmg}a dp ppp enpodiment a

mamrﬁgﬂesixgé ag’a&ég rngHuRQ oi"é gfmbate ‘e .., monkey or human), and in another

- 0XO- I'soin pi peri'di ne- 2, Zdi one
embndinvent plhumanadn @;:rtalhyemb@ﬂynwaa tbe humiag fiman infant, ohild, adolescent or

ad%p ( &lﬁj St Ele éggl\%e%g, € Hyﬁé}@hh&&%\/lo(iﬁiy had or is at risk for having a
heldammgl&l phsmse oiydlltc)rdbls dpatighatsi wige dre3x disk mecladeg bubdrp mot bmited to,

tho%fce: Iﬁ;gfl} 15323; giy ar§' ﬁbsitcﬁ'géfz aﬁgn@?@géﬂggﬁégﬁa of fisarszyor these yvith a state of
physidal hrefidiivhoh prt§ thebn 8l i%foBa hematological disease or disorder. In one

em% ggrrléé%,yt:h)e%u%lségg)%ggxlitl Igg a%qy); dsI ogeeenatpgatehc%/ grrlg)é ent?y begmé treated for

ahbﬁﬁ'tdlg 'cal%?x’éa)se@f&ﬁbidétne , 6- dl one and val proic acid;
-am no- 1- oxo- 1, 3-di hydr -

15&(15 m%cﬂhf%ﬁy mnmnsmdslam;y zopwarph anhMPIqif afigshudrpyyurea or

tl‘l(%f(c)_?_‘/%g% %gp?fglf%%t@%ﬂewingoé@n&ng’n&% W9 22 AR k3 atory compound

anqu wnl»;omlg amsio(h)d:@l ingmynomagubrterydiomenraung aad dydraxyyrea; and (c) an
tcgg{ﬂoﬂgg BG4 RRALIBREE W lifdLdike l}ﬁﬁﬁﬁ‘ﬁeﬁma‘ﬂy acceptable

sa ts rates, prodrugs, stereolsomers or
salpso b«ylrmtep,ﬂwdmes, ep@édrggs @metplsm{l@@]or pelynephshersof of eanh.

159 SR 4 BiRERE L soxd(P b SN TR RERME b GRAr 3.
ambial meeD,B +d1h1jrdry-1&mné¢it-bbl)qa11a@ldis¢-2;6ﬂ¢1bud rng valproic acid,

hyﬁli{]?o %mo(l:'ﬁ%&-é)gfﬁtan ’ag{cgjra@%ggl?eat%ggwg%gsés’gd}é trJllat?onasCI aﬁ% q,]an%mo) -2-(2,6-
didxol(3 psbridel))-weiddlinedl, Brdivne, andlﬁ‘alﬁralmlalcld; (b) 4 (ammo) -2-(2,6-dioxo(3-

PSR RLERE P ST S s

plpﬁﬁidty%nlébmdohne 1,3-dione and hydroxyurea (d) 3-(4-amino-1-oxo0-1,3-dihydro-
isoindol-2-yl)-piperidine-2,6-dione and valproic acid; (e) 3-(4-amino-1-oxo-1,3-dihydro-

isoindol-2-yl)-piperidine-2,6-dione and trichostatin A; and (f) 3-(4-amino-1-ox0-1,3-
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gl ucorenic, galacturonic, glycidic, hydrobromc,

hydrochloric, isethionic, lactic, maleic, mlic,
worenwdabios9 net hanesul fonic, rmucic, nitric, panRCTUS2007/012495

pant ot heni ¢, phenyl acetic, propionic, phosphoric,

salicylic, stearic, succinic, sulfanilic, sulfuric,

tartaric acid, p- toluenesulfonic and the |ike.

Particul ar suitable acids are hydrochloric,

hydrobrom ¢, phosphoric, and sulfuric acids. [61] As

used herein, and unless otherw se specified, the term

"sol vate" neans a conpound provided herein or a salt

. thereof . that, further 4 i.chi.o i: :
a8 AE A 0S| 58 S S 46 larmacenical
accBpableavhs, aolvatest Bydratespibdrugh orteresisombesrar polemorpbs emeof of each.

[6()%1 2 r \é\%:lll?er:cl h(zé‘re]fnes 8 Xﬁ%%{@?%lﬁi;g %g{ﬁﬁie%aﬂbﬁlatgﬁ (‘:‘ﬁ%r:flnsa%gutically

accepiubledalt” Fefeft tb 30ECHRPhrea ffron@ phariuosinically aecceialsle acids, including
_ herein. Polynorphs can be obtaj ned tgrou h the use of d h
inogganicercif and Rfervig Feidsn AR SCH dpdy S BPtRaRiGnd Geanic acids suc
as, BAf hdtaith@dd toD 9aHIDEIR e, GAMrRSi1B) BR2éRstulf¥nic, benzoic,
recrystallization ol a conpound described herein in a .
campfiarul frinig, cétsicyethenespligpic dorgice fumane, fHoig uGaNe glutamic,

' 3k fd ict bBfdmic 5&1oridTBSEIBIofic, lactic, maleic,
gluggéllr%?{?é ?lggﬁg g’ gé%ﬂ%?aﬁgdrt_ hat lg%}ﬂﬂy dr g?yze, ,gx}cdiaf elc n,la e
malie, roandalici wethanesi fonird arucist, aitigi ramoic cpmptheripsphenylacetic,

Ltro or 0 viva). i i n ERtaE alfd, p-
R e N S e
tolbdnesulfmipand thelikeh yirtadulazratviteblreiciss iaes hydrophlgsic, hydrobromic,

bi ohydrol,yzabl.e ani des, bi ohydrol yzabl e esters,
ph%?ﬁﬁ%&ﬁ@@f?ggﬁgagggbanates, bi ohydr ol yzabl e
[61gar anake Serch, @Ry dhidsy pehlehwise spdadifia], tntdrm “solvate” means a

bi ohydr ol | e ,.phosphat.e | ogues. . O her exanpl es, .
CoBPOKERIOHE A 25 SO BRI R Eb 516 & K DoRegic o non-
stoidi¥hetdic andINQR oNBY104HtDSUndPHP dbhi@Svaant inyemotdcular Berces. Where the

prepared using wel|-known nethods, such as those

solyerids Watsd> the splyiatsds as hWA® % nal Chenistry and Drug
1 S - QBmIGpnt Meahs & dafmoul® lchfstbr t of
[62?{ h%%‘é@s’é%%g%e)?@ tg%gér%e??)%,rfg %% Pr odr ugg a( ﬁu Bgﬁ}fjst aarrl%ma?gemen °
a cempoundtflessribpd hereiePolgmrnizesy be pb Wdz@ém%gg 3ge of different
2 db
wobfehp Mefden Hadiesol V. oG lal PER gty kR Biparcd by
reoa:?‘tddazai(mi of &' @Tropgxmdcdeymimdéueggn i A paeticular k;olvent.
oI O j.dey " hi I »
63 AR AR s F e PR R o s
depbatbphetacommsnd thatweh hydwliyzs, oxidingoomethervese machender biological
1)...does not interfere w i he, bj [ Y :
cotdiioRTpBr Rl S ol e GeRlroRE: BRmBRs ol phrdls inctude, but
arefbtdinhidgiol sopopelsithasomprise bimhydrodyzabie mpteice such as

. i f . acti.on, t of  action: 2),.
bidhygr el #yirioni St esetnbBRvefatls Ghovdeene
bidHyatA1grabad tarbasdtés ®icteandyuble fweRiep) @l Wibhydrolyzable phosphate

bi ohydr ol yzabl e carpamat es . i nc|l ude, but, ar .
analogugs. Othgr examples of prodrugs include compounds ?ha% comprise ~-NO, -NO,,

-ONO, or -ONO, moieties. Prodrugs can typically be prepared using well-known methods,
such as those described in Burger’s Medicinal Chemistry and Drug Discovery, 172-178,
949-982 (Manfred E. Wolff ed., 5th ed. 1995), and Design of Prodrugs (H. Bundgaard ed.,
Elselvier, New York 1985). '

12



not limted to, |ower alkylamnes, substituted
et hyl enedi am nes, am no acids, hydroxyal kyl am nes,
whedoenswoyel i c and heteroaromati c am nes, and ppCHES1967T/012495
am nes. [65] As used herein, and unl ess otherw se
specified, the term"stereoi soner" enconpasses al
enantionerical ly/stereoisonerically pure and
enanti onerical |l y/stereoi sonmerically enriched conpounds
provi ded herein.. [66] The conpounds provi ded herein
can exi st as racemc mxtures of enantioners or
m xtures of diastereoners. The enbodi nents provided
er : a
[64{]0r %Lssqbsgaglgﬁﬁsaidtt%geﬁgﬁﬁeg\gls&gﬁﬁlﬁgd I égf%ﬁﬂémg Hfo‘flyﬁ%'i)ezable
canbhmaw;’é‘ébiolﬁydrblysceblefcarhmate{r’dibxdmlmzib'eqblws@dﬁ’ d “biohydrolyzable

< i A el BTN, AR by, EARRL AR o

compﬁumdi&ﬁt bigtiee] I‘l) dddwrne mterfanr\&ntlc dre Hlelogafay actbtityi (Ifahd: yompound but
synt hesi ze resol v usi ng standard, t echni ques ch .
cars el N el CATEOUGH ST RIS BP0 Puch St duration of
actforf) or od& @ a8tion] or 2¥is Wblogidalf MMdcOive bat isRaaesreddem vawttio the
Resol utions (W Il ey-Interscience,

biohpgigaly aptive compougd. Exqwplesios ar%wdrfééza%bez@r%%@?% include, but are
noﬁlin?tled t(E lo‘liver al%ﬁﬁﬁﬁ’gsh %Bsﬁﬁfté’d aﬁrﬁﬁé&%lﬁ%mﬁﬁmms

Tabl es of

alkagur\g% hﬁ@r@mh@pnql b@nerqaégamﬁ mngsAndppdyqtherjamines.
[6%97 s usEg érlg, d @ﬁe%&ﬂe?w@@@geéj €3 the Nt QtdP8SBomé M,

er el n ot herw se
engarapasacseal] enann@omnnally/stcmownmmﬂy patelapdpur e,

englecr})?nn%nc%ﬂg;s'te?%1L(ym9rllléaefl|¥ e 1ched3@c¥rhg&1r1d¥ gpc.lr'\rlged &R, hat

stereols
[66Ju bﬂtmudnqidlmdé pmxdermf helrdns camamisiaas ®temizonsdwes of enantiomers or
oun
mi§EPL O B frerep ers y e o R By Vied Rereis asompass s of

steR TR icatlgpuad ﬁ&nﬁQ%su&Dc%mpdmﬂS Yasowelirag theafse ofl ﬁnxtures of those
st ereoi soner and 20% 10% or 5% or | es

f th .
ForgRts B GBI GBI COFRTIR 3R OF HARAUAT o S5 e prpgtiomers of a

cofipRahdl 848 ARid 19%&tMo@§dddVdi)nq{os1tlons prowded herem These isomers can be
stereoi soneri cal %X/enantl onerically (i

asﬁpmrml Iygypthesiged ar resplyed psigg sndi tsvhtyqlfq%éu@ poFhyal columns or
f Qsél@ﬁ‘%e@en{so Pe,b ! McqhENTCbr WNSEYdriiBmerO RRRHNE ek dnd

out 80% ee (enant | omarl Cc excess} or greater, in one
Regmadnn@?ﬂlegqgtgrscte@cgmq}@ Yiark @81 ):1WdenoS. H., et al., Tetrahedron

3957“5’5‘&39{}%%%?%9% §£,%9£»?szsfgﬁgf@9/so%ec%¢&é{£meﬂa&q{ln NY,

rdal center I'n anot odi ment
I%B)L/oaeé Wile S.d5pBahies of Resphing 4geras andOpsicalcRespbitions p. 268 (E.L.
4 [
El%egeéc%.,'gﬁ v, ?Ie\{agr%ﬁﬁs%nn% ?&g%ﬁé}%sléaﬁ'é hﬁ\fe,\g'fig% Rdhcat ﬁéiieln, and unless
otHerwisetindiveted ctheltgrmes isiarédstimericdly gug iffesmtiomerically pare” or

“08{1 aj@rég—g’ﬂ a5 ghr% a co@éﬁgd gérpg%%(ets%br%ége%%gc;rgére a?dﬂ?? gglgéantlally free
of #3/chbnted %t—‘%;soﬁ‘fdr 3b eandiont¥r3Opr exdifiple As carspolirhiis giemeoisomerically
or aefqgrgg%%%goil gfpgl?er W&men thsepc%%pfdugg ’cogtglenstS%r"mO%,roer 5%‘ or more of one
stereoisomer and 20%, 10%, or 5% or less of the counter stereoisomer. In certain cases, a
compound is considered optically acﬁve or stereoisomerically/enantiomerically pure (i.e.,
substantially the R-form or substantially the S-form) with respect to a chiral center when the

compound is about 80% ee (enantiomeric excess) or greater, in one embodiment equal to-or
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"treatnment” contenplate an action that occurs while a

patient is suffering fromthe specified disease or
waele@ons®sy whi ch reduces the severity of the dPGEHES®OD012495

di sorder or a synptom thereof, or retards or slows

t he progression of the disease or disorder or a

synptom thereof. [69] As used herein, unless

ot herwi se specified, the terns "prevent," "preventing"

and "prevention" contenplate an action that occurs

before a patient begins to suffer fromthe specified

di sease or disorder or a synptomthereof, which

inhibits or reduces the seyerity .of the dis ;
ealee BRASIYh Pe WL RRResh A hETHGTEt Eif et @t sh3F ARSipg embodiment
95N RéiIvith Respadtis alpagicuddr chithb@ase. or di sorder are
candi dates for such pre enLiv%ﬁ@hgéﬁg&i [ 7Q] . As .used. 1
[6Ther disriisedhRereifh ead amissh aingratse fnsifateh if tefe Stegsqiomerically
em'idﬁ%&ﬁetﬁ?‘énéhgﬁﬂ@abm}' enrfhed” ?adtsl ﬁgwmlms;é?saﬁmmed i gother than racemate
reventing e recurrence o e specifie i sease
sucli 25 G HEITeS of staregisppiesnof epmropnds (e 5. BAY F 705 32 80/60, 45/55,
r m t he di sease or disorder or a
ssAs ETaY, G933 Ehesolty

and/ or | engt hening the tine that a =
[68)at dsntsedhoreiaand witass ethetwisersperifiefl. shayieams f tregts otigating” and
“ Y, i bBAurk YHIIR M piieRlis shiBrih® ok the specified
il R ARG RLok HRLERAL QB KO SHREEROR e specite
diseand/codisbudat whichokdudes thii swedty ofrtheldisgasgeqr digorder or a symptom

S tom t her eqf r.ch 1N . '
e FAIEALOEE s s ORS00 I8 6l DB Emptom thereor
[69]heranfsed héddin Amldess ethdneiseispecified] thnteesss “pteventyf preventing” and

. Specified, the term'.effective unt " of Folo)

PO P eRAStan A Dt BT & Pen: BgefRID e from the

spdcifesBdiasdse or BRReddrlor aRyinpeom tHepedMehich iphibws ot ratuces the severity of
and/ or managenment of a disease_or, to m ni

del i ,
thepfigease ofgiserdes Prpsymptons dsesolt EUGRtE AL Hifolarheyiigs hiatological

disehVrdBSorddhre Ren ARSI EFRAEN plchend W theraghf ecti ve
amount” as used in the conpositions thods, of usg

rTe : ]
[70nd Atceseddsain, andamiessetherysiseadienisd tha frmsamagesen( managing
anl E‘Q)\éhg%%é}ﬁ* EhdbmpHse Preveht ERtcRfenBd of the specified disease or disorder

i
I mMuno ul atory ‘conpound e-g

or 4symptaro fhe2eqin@-pittisR0WRO basprdady syffered Sarashg dscase or disorder or a
syllalgﬂogla %qr%%fg?ﬁ(gg% {ég:glé;nléi?ﬁlgl'tﬂe Rine that a 21?aéi_eat who has suffered from the

n per i di ne- “dione), or a
disehse oratisertiecal 4 syrnaptonpthatsbEresading insrginjssien. thrms encompass

ru t er,eQL Somesr. or . fo
m S erb PR 8 B0 Alonseror
syPTnUBRRET, 61 Addigingthd vewthateapatient respdroisttathedisgaseor disorder or a
har maceutical ly acceptable salt, solvate, hydrate,
Sy%?ﬁﬁﬁﬁ@?e%éereoisoner or pol ynorph thereof, that when
[7Up edA$ DseddiEéinpdridoimlvdstdtheradde spetified ahe teraefaffective amount” of a
nethog descri hed herein or ro%hﬂe a t her a eu&ic . fit in th
coBPRBRA T FRMAOTIPR BNFANS &G Suffiert (o Jaray a théfapeutic benefit in the
treREBMR Npe St orTRaRGeARAt oftf digedit o€ &séclay ofihfininties one or more
or the del m nim zati gn of one or

ay or. . ] nor e synptons_ )
syaptins ayseeiatrds with the digegse ondiserder  gne %?ocgglgﬁtp% term “effective
antdirPAY @28 in ﬁfzb cgfnfl o, RAEBYAS oPhse and methods of treatment, prevention

4-(am no) - 2- ( ioxo(3-piperidy|%)-ispindoline-l 3-
and management provided herein, means an amoun

of an immunomodulafory compound
(e.g., 4-(amino)-2-(2,6-dioxo(3-piperidyl))-isoindoline-1,3-dione or 3-(4-amino-1-oxo-1,3-
dihydro-isoindol-2-yl)-piperidine-2,6-dione), or a pharmaceutically acceptable salt, solvate,

hydrate, prodrug, stereoisomer or polymorph thereof, and an amount of valproic acid,
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di one or
3-(4-am no-1-oxo-1, 3-di hydro-i soi ndol - 2-yl ) - pi peridi ne
WO 2906A8k9eme and val proic acid, hydroxyurea orPCT/US2007/012495
trichostatin A" includes an effective anmount of each
conmpound that, when used in a conbination described
herein, provides a therapeutic benefit in the patient,
such as the treatnent, prevention and/ or managenent of
a di sease or disorder, or the delay or mnimzation
of one or nore synptons associated with a di sease or
di sorder. [72] The term "effective anount” can
hyc%g, ¢ u%ho@&{’ WK &r*&t%hahﬁ%e%\’l‘éél ﬂ&%ﬁé gle éaﬂeé(ﬂ%e hydrate,
ces cor avord S Synpt'ons or causes O sease
prafirsgrstireoisomer mypqiymm';ﬁhbemof, thatovheanisad msomhmatlon with each other

t he utic eff f anaot her. .t he eut i.c.ag
| ‘ﬁf“a}?‘ﬁe {‘%sei“f?éi 388 c‘géﬂ?‘aﬁ%ﬁ &t ?Vdﬁ“* a gh’gap@“ﬁ“’ g c?f‘]tr%ﬁta Rgfjent, such as
thenrédtinent) praveatiérh andicininansgeriint ofa distasew dishﬁderpeumle @elay or
mxg&algﬁﬁquéf (Que(oz tgore symp? rrrgg gsl;s%&%te% w1?hng 8Psrégsesclilr cﬁsoraer For example,
thebHHe« %mmeflva&hbhnﬂ STOI-(ekghb Pe- '(lﬁgdldkmeﬁ) ?éndyl))-lsomdohne-l ,3-

3- (4-am no- 1- oxo- 1, 3-di hydro-i soi_ndol -
dl%‘ie;%ﬁr@] painp- 1602396.s?erdﬂwﬂrcalsemphacyéhpmeaﬂw abdipneandgvalproic
aclﬁahifdroﬁ%ﬂégbﬁmé?%gﬂ'aﬁﬁ & 15151@1@5#&1 e &8 ARRUNE b &dch compound that,
pol yno hereof, and val proic acid, hydroxyurea or
Whemumbm %u:q»rnbmatl@m describpd hengire provides 3 thaeapeptiabenefit in the patient,
suép'g%s; ﬁr%% ?%at‘ﬁ?éﬁ rrg'(ys tﬁ)‘heanl ; ﬁmer 13 ng?r{lglﬁ]tg{)fﬁg.}1§&g@ br 8isorder, or the delay
or gonicuizateen ¢fongrorgeergspmpirhy assotintedovitipa dlsreass% aridigsorder.

(730 Tl < 05 RIS b g B RS Yo A Sl 35 e lera

he cél'f
thezxgmy, reduees or rodd Ogyno@Etbmaror chesea pﬁ disease @f fdésoirdextortaltsgmptom thereof,

same tipe.. |l n anot e. two therapeutic
or 55t B anehe e LtV Aol Msriegtic At engs
[73]or Mhel t8rmyEtcosdtithit@iratioAb asl HARbmbifRichWoith higicRide Whd £&dministration

are in separate conpositions or unit, dosa .
of fves? ??ﬁrapwa]agqfﬁé F()’t %raf MPBHIIAP ‘%}‘JatP@f eareHRd sglﬁﬁﬁ? -(amino)-2-(2,6-
dld'k%@PJp Bﬁ-ﬁo'i}ﬁldﬂn@qd}ﬁﬁfrﬁd?g UL&H1RST-0kE-1 ﬁ&ﬂiyﬁfd’llsomdol-}yl)-
|neng | eukem a i ncl udes, but is not [imted

plw@maﬂ-aﬁrdém oF ahaumgcsutieally apeppiablprsals qOémt%rhyarate, prodmg,
ste?&ﬁ&ﬂﬁ& Ilﬁﬁ&‘p'h%ér@b‘f(%fﬂl Jalp ?&H ta&dl Hﬁffﬁ%ﬁ%§ H trichostatin A, or a

kem a, acut e nye ogenous [ euk em a and” acut
phmmacebn@éb’ ascentalle #als, solvate, Iheidll?écmpa%rag, saereplépmgs evjpolymorph

th rgéiﬁn@ﬁﬁé’;f dmﬁft%&e%%k ?zt EeukBnfiyB Loy ?é?;t'iﬂe Whﬁﬁé?clﬁb fime limits. In

relapse rs to a si
ongkmblodinetigkbtb agents s wnsemt ir| thalceltioa 1raﬂ18matlbn1és btpxgy at the same time

or h)%é/r? th%lr l:(aalafi!.)glcapgr Theﬁ tgg: %%‘%%lée& I Qm:ethme In Vgtﬂaeir em%odlment the

ease I n rac
two nhe:tSpdﬂﬂczl@% ﬁﬁ@ﬁﬁﬁe E’ﬁﬁé CiSAposition émeﬁt doege §d>1mmt In yet another
referstttgl:i\‘(v rcunst.ance where even
¢ 85‘8

emOHERE] HBRTICRETAS iy S%B%ﬁa Cé’ﬁfk%‘?ﬂ%"“éé’lr |“§“ dgsage forms.

[74]heiThertarmi Glgukérﬁﬂ’ réfegs ﬁﬁﬁlgﬁaéit ae@nsstmsta oift the ®lost- fd?mmg tissues. In
spect to bone marrow.inc es expandi ng nor
o RRETHIGBERE: [P ORRATRYPISe PYS pgt liptiss D Rl pgkermias, chronic
lyrAphdBYtic Mkeshi& &inroe PiylefddyHib leukéRiia, HoGtel @mPRobIbgtid leukemia, acute
dosage forn( s)" and "single unit dosage forn(s)”

myclegengus lepkemiaand acute myeloblastic leukemia. The leukemia can be relapsed,
refractory or resistant to conventional therapy. The term “relapsed” refers to a situation
where patients who have had a remission of leukemia after therapy have a return of

leukemia cells in the marrow and a decrease in normal blood cells. The term “refractory or
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chewabl e tabl ets; caplets; capsules, such as soft
el astic gelatin capsul es; sachets; cachets; troches;

wo oensm3y di spersions; powders; sol utions; gePGI/US2007/012495
liquid dosage fornms suitable for oral or nucosa
adm nistration to a patient, including suspensions
(e.g., aqueous or non- aqueous |iquid suspensions),
emul sions (e.g., oil-in-water emul sions, or a
water-in-oil liquid enulsion), solutions, and
elixirs; and sterile solids (e.g., crystalline or
annrphous solids) that can be reconstituted to

.proyid UId dosage f.orns suitable for. oral or
resi PR AFIEF1o b SERHTRT T YRS PO SAPT B mBRgg feptment, have
res1deﬁqaﬂ<eﬁ1ﬁa%m@ﬁ§themnmssarl ly have to be

adm ni stered as a single dose, 2 1 M
b s Feog et Rihssafet toboge TATRIK MDA &7 Biyling normal
herr?aﬁ%ﬁ SrogbMitdUdes tPkcoRtRuB We hrifd] 8bodi il ;Sdpﬁlﬁ@xoﬂnd

derlvatlves of substituted styrenes such as
[761 hoBke mn@él‘ vRis dosage fomn(s) prnds §inghe unit dosage fqrm(s)” include: tablets;

che@vagféocagle%z @)lgﬂszéa%ﬁt’;’lgg Ueh QQbﬁﬁél'aE’ﬁJ‘géithlﬂ chp Qle@ds%t:?&@'scachets

di oxo- 3- ['uor opi peri di ne-3-yl )
trodhes Inzioigemalispagihns powiderse selations; Bels; liguid dgsagefoans suitable for

ora or(rﬁugo gyoé(xéﬁ\?stﬁﬂ%n% %%g}légt {ncic:)d)%lgnés s?’é‘rgs(ﬁ 1 U588ous or non-

ol
aqudeﬁs:liqthddusp’enhioﬁs) pza)mlmctnsr(ag @;l?@Bw@esgmnis?cgfsgoxamwater-m-oﬂ liquid
em%léloélsj soﬁﬁ g&xisgét?qo vggelre sglla%ge[ g’ rx}kt%ﬁ&r@qﬁlahﬁ?ﬁhous solids)

that élﬁwl Bﬂiieﬁ@astlb&ﬂed tapiovidetiquid dosage fhrassesudiablel fos echl bnparenteral

atent ngs. 635,517, 6,476, 052, 6,555 n
acingiralign 50  paOsH- 8 RSB BIESRION MeE GRCHE P B
addlﬁlété}@dﬁs aQnghe @9&i tion of the indoline ring (e.g.,

4-(4-am no-1,3 -d|ox0|30|ndollne 2- -%dcarbannylbutan

oi ¢Sdci dMMAL RY COMEOLNDS

[7713 Ospgﬁhb anxill f?:@%f muh%bﬂgﬁ{drﬁ @ollnpém‘i’dso Hﬁ:lude, but are not limited

ubstitute ﬁ position wth
to, Qyﬁmcard)@r@xyydﬁrmypq:sp@rsumtﬁugdﬁyrg@sgsuch as those disclosed in U.S.

ZoXO0- - iperidin-3yl) isoindoli d 1,3-dioxo-

Py ST O S P2 ropiamitiny il ines s 13 diove
2- (@)6 -diese-3+fieatopipetidBe-Joub) dsaindgdines cuchss, thasy, describesian 3. patent

pept I I t
o SATAEEL 8681 A SR e e inasi
oxmlhddﬁ‘l@n&b@g&d ihydBopatsitsiop b FABS68; 1exp abd|li3- é@xo-Z-(2 6-
derj vat,i ves . .and cur,sors, of .am,net ' i . .
Ao RPERTY S0 e g g e ) R st OPHeBom RS tnctuding, bu
noﬂﬁkﬂltsdlbﬁ tthdsetdistlosed in U.S. patent nos. 5,635,517, 6,476,052, 6,555,554, and

2-(2,6-di oxo ridin-3- X0Jj Soj.ndpl es such .
6 R I@éganﬁdefrdmowogld%bﬁ?se S 585 8° o5t of he
ind®lidd fin % @it QlcEO)th!;(dﬁddlﬁﬁmeDdScdrﬁinn\ﬁ@butan01c acid)
20077135 555 PCT 085007) 012495 such as those. bed.
descgib SlUp%ttI@Fﬂm 8B pP:5 8%L3 Griseigdolasy bppe A ISPM‘E’E‘“BH tone
{0t 3-BpRbk GFIbERdinDRY] (e.g., 2-(2,6-dioxo-3-
Su%}‘gg‘ghzg’g 2 Hhtion with 2,6 a1k 50 20?‘?[% NSyl (e 2-(
hyqlmm-.ﬁum@pmendzxpéml):étamnmﬁ@md@er/l (9 Asaihed in U.S. patent no.

6,4587519! Q%Ids%f}] gﬁ Qe amYMEsQi?éc@&%&Qﬁb S Thent nos. 5,698,579

entiréeties o

the patents an at ent
and p 877 240; amingtditonfideds H\éﬁllleqsmnalo@% hwg@ly@lls Fredycts, metabolites,

derivatives and precursors of aminothalidomide, and substituted 2-(2,6-dioxopiperidin-3-yl)

phthalimides and substituted 2-(2,6-dioxopiperidin-3-yl)-1-oxoisoindoles such as those
described in U.S. patent nos. 6,281,230 and 6,316,471; and isoindole-imide compounds
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herein by reference. In one enbodi nent,
i mmunonodul at ory conpounds do not include
w0 balitsiosd de. [ 78] Ot her specific i munonodul aP@F/¥S2007/012495
conmpounds include, but are not limted to, 1-oxo- and
1, 3 di oxo-2- (2, 6-di oxopi peridin-3-yl) isoindolines
substituted with amno in the benzo ring as described
in US. Patent no. 5,635,517 which is incorporated
herein by reference. These conpounds have the
structure Il: 20 | RXN,H HN O [79] in which one
of Xand Yis C=O the other of X and Y is C=0 or CH2,

nd R2 is hydr.o or wer.alkyl . i [
sucﬁﬁﬁ}ws_e c%&cé{t?efil 18?? PAten aga}uéa*né%ynoc Q%ﬁg%‘gzgﬁ%’%é l%:é(?ber 5,2001,
U.S“:»L!l#ate&ht gplzlfzﬂagbh )8 13@?_()32),28% ﬁﬂi]dson December 21, 2001, and International
=, 0X0- £~ - di_oxopi perj di n-3-yl )-4-am nqi sqi,ndol ine;
AppHgafion N%E&TERJ(@ 0403 %Eﬁ%@??‘@ 3?9%113%}20?3%5%6 63b506). The
entir8fiés X cuch B€ &Hld snts hkPpatent agplifa;tions identified herein are incorporated
-y

1- oxo- 2- (2, 6-di oxopi_peri di n- - 6- am noi soi ndo] i ne; .
herpghy refer(ence. In one e?nb%diment, immunomodulatory compouncjs dT) not include

tha gg fye2- (2, 6- di oxopi peri din-3-yl)-7-am noi soi ndol i ne;

[78], 3 Qthenspedficimeuiomasiplaseryi compogugs inchidenbwicire aphiimited to, 1-oxo-
and'£3. cﬁ%?%%{(g%dﬁg)?(%gh?@g]gg) ﬁﬁ?ﬁ@é@é?ﬁ%ﬁﬂt@d With arihd i the benzo
ring aderonibdd it ioS.\Patantpoundas 5T sich is iacaspersteddierein by reference.

(@]

substituted, 2- (2 6-di oxQpi peridin-3-yl ht hal i m des
Thgsr?ocomélfllg ll}?veedtglﬁ-sﬁ’ﬂ%?e |'oxgpi peri di n¥3?y}o) -1-

oxoi soi ndol es, such as those des&ﬁi ed in U S patent

nos. 6,281, 230; 6, 316, 2835, . _&nd 6,476, 052,

and International Pate i .

PCT/ US97/ 13375 (I m\;e\'/{\? ary Publi (on No. WO
98/ 03502), each of h is incorporat e® hereiln by

" SRB58n RS RS SRS P (O g
hy&dg¥n BédldWer alkyl, in particular methyl. Specific immunomodulatory compounds
include, but are not limited to:

[80] 1-oxo0-2-(2,6-dioxopiperidin-3-yl)-4-aminoisoindoline;

[81] 1-ox0-2-(2,6-dioxopiperidin-3-yl)-5-aminoisoindoline;

[82] 1-ox0-2-(2,6-dioxopiperidin-3-yl)-6-aminoisoindoline;

[83] 1-ox0-2-(2,6-dioxopiperidin-3-yl)-7-aminoisoindoline;

[84] 1,3-dioxo-2-(2,6-dioxopiperidin-3-yl)-4-aminoisoindoline; and

[85] 1,3-dioxo-2-(2,6-dioxopiperidin-3-yl)-5-aminoisoindoline.

[86] Other specific immunomodulatory compounds belong to a class of substituted 2-
(2,6-dioxopiperidin-3-yl) phthalimides and substituted 2-(2,6-dioxopiperidin-3-yl)-1-
oxoisoindoles, such as those described in U.S. patent nos. 6,281,230; 6,316,471; 6,335,349,
and 6,476,052, and International Patent Application No. PCT/US97/13375 (International
Publication No. WO 98/03502), each of which is incorporated herein by reference.

Representative compounds are of formula:

17



[87] in which: [88] one of X and Y is C=0 and the

other of X and Yis C=Oor CH2; [89] (i) each of R,
WaR2007R®93and R4, independently of the others, P&I/I81007/012495

alkyl of 1 to 4 carbon atons, or alkoxy of 1 to 4

carbon atons or (ii) one of R, R2, R3, and R4 is

-NHR5 and the remaining of R, R2, R3, and R4 are

hydrogen; [90] R5 is hydrogen or alkyl of 1 to 8

carbon atons; [91] R6 is hydrogen, alkyl of 1 to 8

carbon atons, benzyl, or halo; provided that R6 is

ot her than hydrogen if X and Y are C=0 and (i) each of

R, R, [92] R3, and R44is fluoro or (ii) one of R,

R2, R3, or R4 is amno. || 93] Cbnpqynds representatlve

of this class are 3% :

H2N~ 11 O O 0 0YG

1 ocC N N H

PCT/ USZOO?/ 012495 F?94] yher ein I sT@ydr ogen or

methyl. In a separate effbodi ment, the nethods and
[87¢ onpriowhichons prow ded herein corrpri se the use of

t f | R
1885, - es SRR, bty S Pl e anar i Ca0 e
[39%9511) Swi of RY, IREY R%,mduﬁ, independently dfithetahets Ge bploy ality1 of 1 to 4

& glkgl(}é g? 1 to 4 car on%tolms or (ii) one of R}, R?, R?, and R? is -NHR®

and the remaining of R!, R% R, and R are hydrogen;

carbon atoms or

[90] R’is hydrogen or alkyl of 1 to 8 carbon atoms;
(91} R® is hydrogen, alkyl of 1 to 8 carbon atoms, benzyl, or halo;

provided that R is other than hydrogen if X and Y are C=0 and (i) each of R, R?
[92] R? and R*is fluoro or (ii) one of R', R%, R?, or R* is amino.

[93] Compounds representative of this class are of the formulas:

N
.
Iy
2N Il
0
0I 0
|)‘l NrH
Il
Hy ©
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i mdes disclosed in U S. Patent Application

Publ i cati on Nos. US 2003/0096841 and US 2003/0045552,
w@ea7hsnoey nat i onal Application No. PCT/ US01/ 50BOWUS2007/012495

(I'nternational Publication No. WO 02/059106), each of

whi ch are incorporated herein by reference.

Representative conpounds are of formula Il: ONH O X

-2 RNHII [96] and pharmaceutically acceptabl e

salts, hydrates, solvates, clathrates, enantioners,

di astereoners, racemates, and m xtures of

stereoi soners thereof, wherein: 1971 one of Xand Y is

[99:]'|Ok§|ﬂgre2ric‘gl %) yc$ cﬁ'#ﬁ?tﬁw gggcvg% ?&ﬁn{ént elmERiods and

co(n@m)sn;g;m| prgviged h@'gnzgdmpnsartyct use of enantlomencally pure forms (e.g.

ot GRIERR {ior (S el ED BTGt Rodlator compapnds.

[96] 0) 8tii oti{eCispéchfia inipundinBo)idtory CdmEBladskyelor(@io, a clas's of isoindole-
ol AL S AN ST Nt s
200870045558 Qltdclﬁﬂeaﬂldﬁdnal AGgl &&bﬂh\{@ POT/US01/50401 (Interna’uonal
Pltlézcg@; gl &{5 Ogéss%%g%)e ggqhgéjﬁd\p@lph a?e{-};c%g?)?)gqeenh%g}nl l{)@z:ference

Ré&phe@nlatiVgl conlpadd are@dtYormula II:
Co- C4) al kyl - (Cl1- C6) het erocycl oal kyl

(Co-C4) al kyl - (C2- CS) het eroaryl
(C1-C8)al kyl - ORS, (Cl1-C8
C8) al kyl -Q(CO R5, or C(d ;

(G -C8)al kyl, (C2-C8)a|k A CR | kynyl,
(G -C4)al kyl -OR5, be Zl|, ryl,

(Co- C4) al kyl - (C1- C6) hetdirocycl oaI kyl, or

(Co- C4) al kyl - (C2- C5) het Hroaryl ; [102] R5 is

196 ) e e S A '?a“f’(ﬂ@sc}rats%éﬂr%&%uFllaﬂmfs%’flanﬁomersa

dlﬁeﬂeSniePd;i epenthen! hyd Mixtufds 'o%ﬁe?édiédmeré Geréat) ahkeny! |
C2- C8)al ky benzyl , ar -C5 heteroaryl or

|
[9(7130 @Bﬂ‘éﬁ%ﬂng& )& Rsing the ¢ e‘R’G CgITI?D‘EF Qan join to
BidAt | 9889
&%32%%7%%%% RA li% i fc%laalk%,? (@Q@SQ%A% §§ Cy)alkynyl, };enzyl
aryl |§¢@f§e)ﬁlsvla(%h¢¢)b¢temwbléﬁlk(ib |6€e1C4)alkyl—(Cz- s)heteroaryl, C(O)R”,

C(S)R®, C(O)OR?, (Ci-Cgalkyl-N(R®),, (C,-Cg)alkyl-OR?, (C;-Cg)alkyl~C(O)OR?,
C(O)NHR?, C(S)NHR?, C(O)NR3R®, C(S)NR>R? or (C;-Cg)alkyl-O(CO)R?;

[99] RZisH, F, benzyl, (Cy-Cg)alkyl, (C,-Cg)alkenyl, or (C,-Cg)alkynyl;

[100] R?and R*" are independently (C,-Cg)alkyl, (C3-Cy)cycloalkyl, (C,-Cg)alkenyl, (Ca-
Cg)alkynyl, benzyl, aryl, (Co-Cs)alkylH{C,-Cg)heterocycloalkyl, (Co-C4)alkyl~(C,-
Cs)heteroaryl, (Co-Cg)alkyl-N(R®),, (Ci-Cg)alkyl-OR?, (C;-Cg)alkyl-C(O)OR, (C;-
Cy)alkyl-O(CO)R?, or C(O)OR>;

[101] R*is (C;-Cg)alkyl, (C2-Cy)alkenyl, (C2-Cs)alkynyl, (C;-Cq)alkyl-OR®, benzyl, aryl,
(Co-Cyalkyl<Ci-Cg)heterocycloalkyl, or (Co-Cs)alkyl—C;-Cs)heteroaryl;

[102] R?is (C;-Cg)alkyl, (Co-Cs)alkenyl, (Co-Cg)alkynyl, benzyl, aryl, or (C,-
Cs)heteroaryl;

[103] each occurrence of R® is independently H, (Ci-Cg)alkyl, (C,-Cg)alkenyl, (Cs-
Cg)alkynyl, benzyl, aryl, (C2-Cs)heteroaryl, or (Co-Cs)alkyl-C(O)O-R? or the R® groups can

join to form a heterocycloalky! group;

-C8)al kyl - N(R6) 2,
(G -
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[1061 I n specific conmpounds of forrmula I, when nis O
then R is (C3-C7)cycloal kyl, (C2- C8)alkenyl,

wo g7apad kynyl , benzyl, aryl, PCT/US2007/012495
(Co-4) al kyl - (C1- C6) heterocycl oal kyl, (Co. C(O R3,
C(O O, (Ca-c8)alkyl-NR6)2, (Cl-C8)alkyl-OR5,
(Cl-C8)al kyl -C(O ORS, C(S)NHR3, or (C I
-C8)al kyl-Q(COR5; [107] R2 is Hor (C-C8)al kyl; and
[1081 R3 is (Cl-C8)al kyl, (C3-C7)cycloal kyl,
(C2- C8) al kenyl , (C2-C8)al kynyl, benzyl, aryl,
(Co-CHA)alkyl-(C I -0C6)heterocycl oal kyl,

[104J0-1Ck) BdKY:|lan@C2- CS) het eroaryl, (C5-C8)al kyl - N(R) 2 ;

al kyl -NH-C(O) O R5; (Cl - C8) al kyl - ORS,
[1§§° c#a?%wsasm%% 0{!@1ntg58) al L?I &CO) RS, or
[1&]O)ﬁec1ﬁ6@o£4%%uﬁéwfo ﬁlﬁ?'ﬁ%{lﬂéﬁ) fhidf FOATRC,-C)eycloalkyl, (Cp-

1 ons I n Ot ecit1C conmpoun

Copakermle(Gat Cs) ymgl bengiyl, (acyl, @o)@h)hwl—(ci Ddifet¢rncyidvadkyl, (Co-

CRRELIC ORI RS LRI e, S (RS a0
(Cﬁ&xMM€(Q)ORS,|@SDNHB® orG8) lhalkyl-BeAOYRS; CH2OCH3,
AN 7 [112] 1 th nbodi nent
“@12% conp%csfngé)a%‘?/EfHazé‘Frml[a |} R s R7RT -Cp1-1
[108}" RCHR (Sl-@s)afkylmsFUﬂRVC?loe[ll@ﬁ@Céﬂﬂﬁ)ﬁﬂdeﬁ}’Q(CﬂlQ)a‘ﬂfY@l benzyl, aryl,
C rence | naen
R GRSt o BT S bt Co-Comti-
N(R@}%_,@},-«'EISMEMLNI-D@(O]O—RN({‘lvcgljlélkﬂg@RS (C1-Cg)alkyl-C(0)OR?, (C,-
c 2 %&gpﬁ (Cl Q) het er ocycl oal
8 9%1 . of E40XQFs e&r&tbapwer vemlw}aadem saqRdyiinitions.
[1 d%lljﬁ%ll?érl&yﬁkaﬁ%maoﬁﬂs_@%ﬁh%ﬁgﬂ ﬁ%”‘?l ﬁ?ﬁ» (Cp-Coalkyl.

C8) al kyl - ( CO) S,
c JR ol sgecifie CP(PP@WSGEf fPade IL@ges E@r—CB)@Mde onbenzyl.

[11311031%{%1%;%18&&1% Qbm ?Bxﬁdédggnnmg}g‘%ﬁ@igiﬁﬁﬁﬁ'otEeLn%yl CH,OCH;,

C {QGHs,@8npounds of formula I, R3is
(CO-A4)al kyl -(C2-C5) heteroaryl, (£1C8)al kyl, aryl,
or (Co-C4)al kyl - ORS. [116] I,nmcﬂ_t‘h f &pecific conpounds
of formula Il, heteroaryl is pyr%d furyl, or
hi enyl . [1171 In other specific conpounds of fornmula
lllml Ianptheremposineny of the ceowpnIdoeForrar USR8 7/ 012495
[118] In other specific conpounds of fernmulg Il, the H
of C(O) NHC(O can be replaced with (Cl-C4 IkyI,

aryl , orf@l : %@her exanpl e /0 the
conpotfsi hi s "¢ uder “‘b‘tQH Jimted
to: [2- R

[113] wherein Q is O or S, and each occurrence of R7 is independently H,(C;_Cs)alkyl,
(C3-Cr)eycloalkyl, (C2-Cg)alkenyl, (C,-Cg)alkynyl, benzyl, aryl, halogen, (Co-Cyalkyl—(C;..
Ce)heterocycloalkyl, (Co-Cs)alkyl—(C,-Cs)heteroaryl, (Co-Cg)alkyl-N(R®),, (Ci-Cs)alkyl—
OR’, (C1_Csg)alkyl-C(O)OR>, (C1-Cg)alkyl-O(CO)R?, or C(O)OR’, or adjacent occurrences
of R” can be taken together to form a bicyclic alkyl or aryl ring.

[114] In other specific compounds of formula II, R} is C(O)R>.

[115] In other specific compounds of formula II, R? is (CO~C4)alkyl~(C2—-C5)heteroaryl,
(C1-C8)alkyl, aryl, or (Co-Cg)alkyl-OR>.

[116] In other specific compounds of formula II, heteroary! is pyridyl, furyl, or thienyl.
[117] In other specific compounds of formula II, R! is C(O)OR®.
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(2, 6-di oxo- pi peridin-3-yl)-1, 3-di oxo- 2, 3-di hydro-1His
oi ndol - 4-yl net hyl ] -am de; (2-(2, 6-
waelr@go3gsperi di n- 3-yl ) -1, 3-di oxo- 2, 3- di hydr o- 1PET/E8I00TE12495
| -4-ylmethyl)-carbamc acid tert- butyl ester;
4- (am nonet hyl ) - 2- (2, 6-di oxo( 3-pi peridyl))-isoindoline
-1,3-dione; N(2-(2,6-

di oxo- pi peri di n-3-yl)-1, 3-di oxo- 2, 3-di hydro- 1Hi soi ndo"
| - 4-yl met hyl ) - acet ami de; N-{(2-

(2, 6-di oxo( 3-pi peridyl)-1, 3-di oxoi soi ndol i n-4-yl) net hy
| }cycl opropyl - car boxam de; 2- chl oro- N-{

[lléfhilqz?tgeglfp?ﬁ)é} cé’qﬁ)ctur?ldg Xi’ }()nnula?’lldih(e) of &I(Bﬁ@i{ba()flcéﬂ %meplaced
wﬁﬁ%C@(Qkﬂ%ﬂ(%kaﬂQkhﬂml)) 1, 3- di oxoi soi ndol i n-4-yl)-3-p

1 1?])eﬁgyﬁ%:ﬁ%rp@fﬁa%éwﬁpws}% this plags ingluslegbyy;age pot limited to: [2-

2, @ d cgco?r gbx‘?&iﬁ(ﬁyﬁl-pﬁfdh&%u LE d‘}hydro lH isoindol-4-ylmethyl]-amide; (2-(2,6-
benz m no) 1 50i ndol i ne-'1, 3-

leNO{P@M@nG -ﬂgdx%é@xsr%aéﬁhwlr9 }Hllssmépbﬁryl@ewaowwraw acid rert-

Ly, -1,3-di N- 2-(2,6-
o] 755 B IRIATIEP s ogors inprigs isoindoling o -fiomss -2
dlobg))fmpdr;,d@é ﬁ)-;jy?r dibockhd -@Mm-déhsomdol-ll -ylmethyl)- acetamlde, N-{(2-

2, é\L d;éxol(% ﬁgeﬁ%ﬁ/@“&%ﬁ%&ﬁ?&h@éﬂr) 4y Dt PSR SR PA B sthimide; 2-
chidrd-{V2{ (A 265-diomr (}-Bipptipe) - tipHJipxdisdindolinedivdmnethipl} agetamide; N-(2-
bR phier B SRR RIS 0 3 mrrigptsabmapie 3o f L-oxo-t-
behh)'ﬁﬁﬁlb@'i@k’lhddmthyl}p@wid&ieaz 6-dione; 2-(2,6- d10xo(3-p1per1dyl)) -4-
e&féé@&@%@%ﬁ ? d?oenrel, l&)(2]6' c%oxo@-&'pg’r%ﬁ%() 5 d10x01somdol1n-4-
yl)hk&l?y1¥€ro§m%ﬂﬂ@(ﬁ—{@2@@ biiok( -plpetiddig0s-axoikolindolif-4-y hmethyl}-

hi enyl car boxani

3- W{qyﬁa@mdwﬁ(@ ﬁﬂ ﬁ-é‘m)m@-p}pqldgl)b-ll exdioxsisninelin-da. y
t@}'l@f}él \ar o?é y]{’ 6{@ @)5 Qi%m%e‘;ﬁlyl)%l'lb -d10x01somdol1n-4-y1)methyl }-

eridy di 0xoi soi ndal i n-4-yl]
2- ﬁmlhgrbg)xa(mdey ]}ir&é)@d}os grédyl),)nb31¢10xo130md0hn -4-

B
yl)pbhtanaxa?kecM(Ze(Zl,@m;xxo(ﬁmmleaﬂyﬂD»l,éochpwmigd -4rid)-2o a
NIEERE T
mdmyl@(awlamed)cabbkmaie; Nn{[BI€(2,W@oﬁwsmpéﬁdylb)ﬁu3mx<dwindolin— -yl]

o BB T Al b v

-ﬁq)m%l eﬁtﬁa@ﬁn&)@drwkmlﬂu RLOR RRYN N* OR3

[l [1211 and rnaceutlcall ce
[129)) +S$ill pifhgr e P VRTBRIRPR: Har it BREREN A of isoindole-

imHAL QIGRARA T.S rp&@{m&ﬁﬁwaﬁ&dpﬂbmanbﬁ NoRf US 2002/0045643,
stereoi soners thereof, wherein: 21 WD 2007/1399

Integrtiogzlgtyhlisatan Bo. [W]_Q Q}S/S&H goiﬁnd}p nited Majes Pateat §Hd613ﬁé 754, each
of W is'ificdrbBratdd feréin by reference. Representative compounds are of formula III:

3 X RG
III
[121] and pharmaceutically acceptable salts, hydrates, solvates, clathrates, enantiomers,

diastercomers, racemates, and mixtures of stereoisomers thereof, wherein:
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[123] Ris Hor CH2OCOR ; [124] (i) each of R, R2,

R3, or R4, independently of the others, is halo, alkyl
wWo@R001/18993% carbon atons, or al koxy of 1 to 4 PEr/b82W07/012495

atons or (ii) one of R, R2, R3, or RA is nitro or

-NHRS5 and the remaining of R, R2, R3, or R4 are

hydr ogen; [125] R5 is hydrogen or alkyl of 1 to 8

carbons [126] R6 hydrogen, alkyl of 1 to 8 carbon

atonms, benzo, chloro, or fluoro; [127] R is

R7- CHR1- N(R5R9); [128] R7 is m phenyl ene or

p- phenyl ene or -(C'H2")- in which n has a value of 0

[12tzg e of X231 ar0=0faridGhabtheRRs tBk8ACFOdependent |y of
the other is h\é@) ogen or alkyl of I to 8 carbon
[123] oksis Hopr RELQRPRI0 t aken together are tetranethyl ene,

[12% SQEE&I% R’ %3 ﬁ%’%@t mate SRlen of HLREX @Hak}lamyl Bf1to4
, H ; 130] RlO IS ro &g
carhbik glomst ot alkexy: af b@m‘l@tadm\ ateyps ph@iyine o&Rd 13{3} or R is nitro

€ ar ® (1 her
or ?*ﬁﬁ?eﬁdﬁ tr?‘\?émé‘g%%ﬁaﬁd@ RS e rh%'u&'l%gkn RLR2 6 00
[IZBJORRSshyﬂrbgéﬁﬁi-iﬂkﬂﬁ'R‘b Lrbrdbys  xx Y Rs R4 O [133]

ei.n: 113 her. of
124 SRS o A i & PO i, peiigol Bt s AR O
[127pd @p e HAQHR ‘ot (R®®RE);0t hers, is halo, al kyl of | to 4

| Kex -

5 B0 2 1 S e br Rl S5 SRR TR AT 0 to 4
(120 Bdeh 6283 I R%lfmteﬁﬂn@pendmﬂwﬁm oﬁxéﬁx@hyaﬁ)gea or alkyl of 1to 8

hydr ogen or .al k)ﬁo to 8 carbon atagns; [ 136] R(?
cmﬁy At OF B @) ﬁal@wteg@h%raﬁrsaqﬁram%w&en%@ﬁaf&me

; -
he%gth ghorl: éﬁZ«bn@i@ﬁﬁ@thm\ghﬁgeggg Ogt Ebi?* ﬂngs]or

1 @gclR ofs h?%lr%ﬂﬂl syl ke cathepaieasneT phesyltand ot her is

[I%dr* glrgsa{tsgl ‘Eﬂ.jﬂ Svdn L&, carbon atonms, or R8 and
ta n together are tetranethyl ene, pentamethyl ene,
(13U x Otbertrgprmsentatpye c@&p@@sm@v&t}émua: n which X1 is
-0-, -S, or -NH; [139] R10 is hydrogen, alkyl of to
8 carbon atons, or phenyl. 22 WO 2007/ 139939
PCT/ USZOO?/ 013495

X RB ? Rw R®
N—CH,- O—C-—R7—CH—N

[133] wherein:
[134] one of X and Y is C=0 and the other of X and Y is C=O or CHy;

(i) each of R', R%, R?, or R?, independently of the others, is halo, alkyl of 1 to 4
carbon atoms, or alkoxy of 1 to 4 carbon atoms or (ii) one of R', R%, R? and R*is -NHR’
and the remaining of R R2, R?, and R* are hydrogen;

[135] R’ishydrogen or alkyl of 1 to 8 carbon afoms;

[136] RS is hydrogen, alkyl of 1 to 8 carbon atoms, benzo, chloro, or fluoro;

[137] R’is m-phenylene or p-phenylene or ~(CpHan)- in which n has a value of 0 to 4;
[138] each of R® and R® taken independently of the other is hydrogen or alkyl of 1 to 8
carbon atoms, or R® and R’ taken together are tetramethylene, pentamethylene,
hexamethylene, or ~-CH,CH> X'CH,CH,- in which xX'is -O-, -S-, or -NH-;

[139] R!%is hydrogen, alkyl of to 8 carbon atoms, or phenyl.
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[140] Ot her representative conpounds are of formnul a:

RL 20 RXRENNH R3YRA O [141] in which [142]
wor®7089930 and Y is C=0 and the ot her of X and RCT/BESI061N12495

or CH2; [143] each of R, R2, R3, and R4,

i ndependently of the others, is halo, alkyl of | to 4

carbon atons, or alkoxy of 1 to 4 carbon atons or

(ii) one of R, R2, R3, and R4 is nitro or protected

amno and the remaining of R, R2, R3, and R4 are

hydrogen; and [144] R6 is hydrogen, alkyl of 1 to 8

carbon atons, benzo, chloro, or fluoro. [145] O her

r j O RX
P BRRPH AR ORRBH AR e BB 37) “one of X and
Y is C=0 and the other of Xanles C=0 or CH2; [148]
(i) each of R, R2, R3, gnd R4, independently of the
others, is halo, aIkI 1to 4 emrbon atons, or
al koxy of 1 to 4 ca (R (i]]) one of R, R2,
R3, and R4 is -NHRS5 a e R of R R2 R3,
and R4 are hydrogen;gpd ‘i's hydr gen, aI kyl of 1

to 8 carbon atons, or R7- CH(RL in which
each of R7, R8, R9, and RI0O is as herein defined; and
[1{111]501]n\WﬁChs al kyl of 1 to 8 carbon atons, benzo

or o fl r eci ymya
[lggllrrp%rhe’no ar %Wg or rrug%lle éﬁ tflé( aﬁg 18 ﬁj\?
[143] each of R', R? R?, and RY, independently of the others, is halo, alkyl of 1 to 4 carbon

atoms, or alkoxy of 1 to 4 carbon atoms or (ii) one of R!, R?, R3, and R* is nitro or protected

amino and the remaining of R!, R?, R3, and R* are hydrogen; and
[144] R®is hydrogen, alkyl of 1 to 8 carbon atoms, benzo, chloro, or fluoro.

[145] Other representative compounds are of formula:

R1
R% s
X, R
/N NH
R3 Y
R4 ©
[146] in which:

[147] one of X and Y is C=0 and the other of X and Y is C=0 or CHj;

[148] (i) each of R!, R%, R?, and RY, independently of the others, is halo, alkyl of 1 to 4
carbon atoms, or alkoxy of 1 to 4 carbon atoms or (ii) one of R}, R2, R?, and R* is -NHR’
and the remaining of R!, Rz, R3 , and R? are hydrogen;

[149] R’is hydrogen, alkyl of 1 to 8 carbon atoms, or CO-R’-CH(R')YNR®R’ in which
each of R, Rs, R®, and R'% is as herein defined; and

[150] R®is alkyl of 1 to 8 carbon atoms, benzo, chloro, or fluoro.

[151] Specific examples of the compounds are of formula:
Q H

X RS N
N o
Y

NHCO—R™CH(R'9)NR8R?
[152] in which:
{153] one of X and Y is C=0 and the other of X and Y is C=0 or CHa;
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Y NHCO- R7 CH(R 0) NRPRO [152] in which: [153] one of X

and Y is C=0 and the other of X and Y is C=0 or CHZ;
WQ0NWDBRED7/ 139939 PCT/ US2007/ 012495 [154] R6PECHUS2007/012495

hydrogen, alkyl of 1 to 8 carbon atons, benzyl,

chloro, or fluoro; [155] R7 is m phenyl ene,

p- phenyl ene or -(C'H2,,)- in which n has a value of 0

to 4; [156] each of R8 and R9 taken independently of

the other is hydrogen or alkyl of Ito 8 carbon atons,

or R8 and R9 taken together are tetranethyl ene,

pent anet hyl ene, hexamet hyl ene, or -CH2CH2X' CH2CH2- in

| CR® ¥yl Q- alky o 8 cdrbon & byl S0 10;

[lﬁmdr%ggn,yugﬁfﬂ alg‘{ﬁif 1% S%r%oﬁgﬁ o?r%?y ’(F)éri-l @?o ’enry 1.10 ’

[153k58R " isap-phenylare, ipnphens e oF diCaFn)c tnpbishdshasrevalue of O to 4;
[156]( AHAQF RE 18 ?I’_@ a?%e‘rl}éﬂgﬁ)gﬂhé}ﬁfyl G¥hd biner is hydrogen or alkyl of 1 to 8

I soi ndol i ne- 1,
caghqnatamsner-RE andoR’ taBenl tdpptheo aiestoirmtiethy Rng) pentamethylene,

: Ldine. 2. . . ) - |
he%"s’gﬁygéé’)gi fé{%}%@@gg&ﬁ%} LPhish )i Qai-Sast W= 2.
[15%neR Heis hydre gémylalioyliof g to Sherbarpdtosk) srqgihiengl. ~0 O ~ C
(155, QAR ol TSRO are SEmincs 2-C.6-dioxo(3-piperidy)-
isdindelinor,didiene M 3-¢4-arBRee-dXOL BB MikhyirbliSoi#ASLLA-9DY -
4- (am %-2-&2, 6- di oxo(3- pi peridyl))-isoindoliné-1,3-
p‘%‘?"éﬁ’ée'g 7488 ade using conventional or gani ¢ synt heses
[189)d 4igdriiGiof-QAZERS-8ioRbl Y pipeAdYIRNsBindsliAE-1 1308ioHBhES indlfSllowing
By.way of exanple and not Iimtation,
chg?_;](
pIp

Bgtuee: (2, 6- di oxo( 3-
I peridyl))-isoindoline-1, 3-¢i oge can be prepared as

described in United Sta ately—RR. 5, 635, 517.
[ 160] N =0 S
3-(4-am no-1-oxo-1, 3-di i SO ol -2-yl)-pi peridine

r
-2,6-dione is an immun 2dul‘)atory conmpound whi ch has
the followi ng chem cal structure: O NH> N O NH2
and is described in United States Patent No. 5,635,517 to G.W. Muller, et al., incorporated

by reference herein in its entirety. 4-(amino)-2-(2,6-dioxo(3-piperidyl))-isoindoline-1,3-
dione can be made using conventional organic syntheses and using commercially available
starting materials. By way of example and not limitation, 4-(amino)—2-(2,6-dioxq(3-
piperidyl))-isoindoline-1,3-dione can be prepared as described in United States Patent No.
5,635,517.
[160] 3-(4-amino-1-ox0-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione is an
immunomodulatory compound which has the following chemical structure:

O Q

STy

NH>

[161] and is described in United States Patent No. 5,635,517 to G.W. Muller, et al.,
incorporated by reference herein in its entirety. 3-(4-amino-1-oxo0-1,3 ~dihydro-isoindol-2-
yD-piperidine-2,6-dione can be made using conventional organic syntheses and using

commercially available starting materials. By way of example and not limitation, 3-(4-
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[161] and is described in United States Patent No.
5,635,517 to GW Miller, et al., incorporated by

WO efoef13998® herein in its entirety. PCT/US2007/012495
3- (4-am no-|-oxo0-1, 3-di hydr o-i soi ndol -
yl ) - pi peridi ne-2, 6-di one can be nmade using
conventi onal organic syntheses and using comercially
avai l abl e starting materials. By way of exanple and
not limtation, 3-(4 24 WO 2007/139939
PCT/ US2007/ 012495 am no-
| - oxo-1, 3-di hydr o-i soi ndol - 2-yl ) - pi peri di ne- 2, 6- dione

anfiR0- 1265 SRR3R HA5E5  BEfipctidintld 6 BboBl8h B8 plAbFl as described

in Unied StatdsiPatent Hochapnohds of the i nventi on enconpass

| ic f f 3-(. 1-
(0 Bt eariudhy, et dmgiomotificry compaungnof e invention
enbanhpass, Poﬁmﬁphﬁ folans lof 364 @umlinbh 1 -6tk &-¢ |30k RPdroriséindoel-2-yl)-piperidene-

723 fil
2, rg%%/n!gsﬁlﬂgg%ﬂ? \%8 %a%gtqqg:o ?.qJeég%ﬁ > I % gpovmlonal application

non 60f499 TeB FileNah SepRRIbeEAL 2003, akd hﬁd:o%%&m}?g’U% néA3fovisional
of which are |ncor§ rated herein by reference.

appgﬁ:at%ﬁ%ﬂde%p@phqrﬁ ¢P0%. hoth ghvhish argipsorpogated herein by reference.
FoA bﬁ%ﬁbfé Fah Adef 3%4 lﬁn)in@-'l Qﬁ(d-fjg%}%mg 15@19&@ 2- 012 tpg;?:rrlléignedﬁ -dione

unsol vat ed, crystal line mat eri’al that can
is pp BRsQhRIchgiRltine siatesil that pan bersbtafhsd from hnas—aaneousrsavyvent

sy%gﬁ‘g.e EofthfA halld K0l zy:i);\;\%rgp dfffj Q@Hn ﬁ&%ﬂf)[&%ﬁg gxgaiflcant peaks at

aks at approxima
appreckimateticdyr ke 120 17 40205224 andiR6 ﬂegrecﬂ 2@land (ham aidifferential scanning

B AT TE LB TS, DL SO B4 0B or o

hygi'tiscup]stand Iapp&m:si ynlzerihe ahosy tistrablignanioyllly stdblepmhydonp bolymorph of

3§ it o8B naa il 2rxipinssiding 246 hieneissysisddhus far
[163JusFdral B ofBJ(asémE@mbBoqm 3ﬂ1§zdroa;@bmaollzqrxpp1;eﬁdene-2 6-dione is a
peri dene-2,6-dione 1s a

ro- |30|n ol -2-y
heﬁg%ﬂ f&Pa%lafata m&%tawh tﬁ%t %&tberqbéﬁm?dnﬁ&?mc%ﬁﬁw&}é solvent systems,

in€1hdiai me@t rlot OMiEAItb hikafi) t¥RBhe, IME VRS, FdrMOB Uei Q[gx_llwtpowder
not [imted to, hexane toluene and water. Form B h

difffaciion pytterawaBIPTisHE S gnificsny rpeplsa at@pRroxsmpteixs] g 8, 22 and 27 degrees
2985&011& &@B%heﬂﬁ@'fl%n?bs@aﬁ@ nﬁ; Y44 8nd %&soéﬁ %wﬂgfg are fidentified

rees 0, and has endot er rom DSC curve
de Gt101146d melimpRcChotggstmisrescope experinaehts. dinbgrdemersion studies

sh@a%w Jrlnnlg cBng}%ttogio%% g%%%%?ﬁ%gﬂ@ n?%lex“@ neEn%i %onv?r(t)s to other

I'nterconversion stu conver
formpy in fetone and othes aghydrens sysyeswens, and converts to

[1% 6?]( r,r_[I €' [f% (Ignaxg{fx?tlo 20%0 qnjdﬁll?xggr 1ig’1gggldﬁ-y -pifc’)grsléeeng-BZ,G-dione isa

hemlmvm@d crysialivod mﬂteylhb ‘Ehpt qubeckﬁnmnéd froti syieeritsswch as, but not limited
t hat can be.obta

o BP0, LB Bl R Y B3, S Bl o R i antpeks

apﬁmxﬁmﬁiel},alss S an&26 agprendeandi Hak halifferentiflaichdiifg calorimetry melting

R S B e R AR oo 5%

but edro¢driveftity FoRhtB ﬂ@hlﬁhﬁff@ﬁh% HOMidBgd, um of about

9 Form C i s not roscopi ¢ bel ow about 85% RH,
[135? C%‘orm D of 3-(4-amino- 1)(/»%0 1,3 dihydro-isoindol-2-yl)-piperidene-2,6-dione is a

crystalline, solvated polymorph prepared from a mixture of acetonitrile and water, Form D

has an X-ray powder diffraction pattern comprising significant peaks at approximately 27

and 28 degrees 260, and has a differential scanning calorimetry melting temperature
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but can convert to Form B at higher relative

hum dities. [165] Form D of 3-(4-am no-I|-oxo0-1,3
wa@letwydsw3d soi ndol - 2-yl ) - pi peri dene- 2, 6- di one i BCHUS2007/012495

crystalline, solvated pol ynorph prepared froma

m xture of acetonitrile and water. Form D has an

X-ray powder diffraction pattern conprising

significant peaks at approximtely 27 and 28 degrees

20, and has a differential scanning calorinetry

melting tenperature 25 WO 2007/ 139939

PCT/ US2007/ 012495 maxi mum of about 270C. FormD is
maRithi5 o4 PC, rl*v?\)}q-mlﬂ W GieP klym%tno%kréro%é’dﬂlé: Ak Will typically

convert to Form B when stresse hef "rel ative
conment tdiRoresB v{h’_eﬁa}reﬁ@dm Egber @la(tweekmrm itfesoxo- 1, 3

1 P RS P BP0 b 2 e

di}b'ylraid:dg rcrystaibnéﬂ(adermﬂrthao chn be(obtim&d by slurrying 3-(4-amino-1-0xo-1,3

P 5o LBl BuRspras 2B S PR i Ry 8 Hogk Brafifiton of 3-¢4-
amihd Y dx0=1,3 @Et[}dl@b—ﬁbar}do)—-%l@-@ﬁpedﬁlﬂﬁe-z ,6Bdidne Iilea solvent system with a
stemw t a_ rat

sol v out 9:1 .. .
ratip el AL ol ASEOnE ST o T Resan Soras aanster difrstin pastem
coﬂghhﬁgﬁl)giﬁﬁﬁﬂt gbzﬂ@; at laﬁlﬁ}{o&irﬁﬁely e als @ald BP@igPeds P, @hd/has a

and 2

degrees 20, and has a dlfferentlg16 .
diféeraptial sepreansralasmely meling FrnsiETeanaria of APRH ¢69°C. Form E
cart EOMWertd® HormMO@iiMhiraciét SR SYstéM ah@R G Forh G #a THF solvent

acet one solvent systemand to Form Gin a THE sol vent
syt éwqmwuaqgle'sms%@mﬂe Ferms Fsanpears tede ﬁheenaptpﬁé%hl% fqrgn.

f bout 125°C fi
D3 pln ST B on RERPE SELMARAUHRAIRIL & sbout 125°C for
abdlﬁﬁﬁ/efmmut@bﬁqml {Ei cap conmert asFoxﬁoBmtExualnﬁa@og\aéi't’S‘iCofor about five
on._hea 175C for about five mnutes,

mi %{eﬁﬁPBrf:n;E C%%ﬁvréretrp?’o -orlr?n F. [167] Form F of
[167-]( Fomm Fof B-(Q-)aﬁniiq-a -oxo-1,3 d1hydro~1somdol-2 -yl)-piperidene-2,6-dione is an

d d
o A e BB g T . o
F Hds@an{hay ﬂ@\h&&f cﬁffra&lﬁoﬁlbaﬁaﬁlmoﬁlprﬁﬁfgr'@lgxﬁﬁbﬁﬁ peaksiatrapproximately 19,

19%2%%3%? I r ;] on 31%%1’6 nt LAty ngrzaio glgétfrl%%%?t%tg temperature

Iné%%%ﬁﬁﬁféhﬁhﬁé@%pntla| scannlng calorlnetry nmel ting

emper ature  maxi rum of about 269C. [168] .Form G of
[1@8]( Foxm @ef B-(@saniposl-oxo-1,3 dihydro-isoindol- 2-y1)-p1per1dene-2 6-dione is an

unSb10¥EE Ccrl S11RE %atgnéiltﬁat@aﬂ%'o@%ﬁedzﬁ&n%\ﬁpﬁn oy BandEina

unsol vated, crystalline material that ca e _obt ai ned

sofvephiush@s, gutmgt fimmited t@ tetehydrofiran (TEH v diormsG dps a X-ray powder
dlfg#]ékk&?g?/&éﬁ'g]mgg&r&g{gfsﬁ fi@;mf %EQISLHt% &)&Hﬁ)ﬂ&l&r P Gnl34 5 degrees

actio patte conpri’si ng
20s anphhdfsi cdififerqpdiak scaaningsplagithetept wieltingitempgratyrd n@kirgum of about
269§ rees 20, and has a differential scanning
calorinmetry nelting tenperature maxi num of about
[1€87 Eorml BT 3F@ramidot1-8x¢-4;dihpdrolisomdelt? < 371)-p1per1dene—2 6-dione is a

pagilarlllg/qmry%}aiitg&) .kaq)%%{ 0.%_5%3163 ertelllﬂrexer:] Giatertil Ha206n b oBrained by exposing

Form E to 0 % relative humidity. Form H has an X-ray powder diffraction pattern

comprising significant peaks at approximately 15, 26 and 31 degrees 20, and has a
differential scanning calorimetry melting temperature maximum of about 269°C.
[170] Other specific immunomodulatory compounds include, but are not limited to, 1-oxo-

2-(2,6-dioxo-3-fluoropiperidin-3yl) isoindolines and 1,3-dioxo-2-(2,6-dioxo-3-
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partially hydrated (about 0.25 noles) crystalline

materi al that can be obtai ned by exposing FormE to O
waoRrmehzwsye hum dity. Form H has an X-ray powdBCT/US2007/012495

diffraction pattern conprising significant peaks at

approxi mately 15, 26 and 31 degrees 20, and has a

differential scanning calorinetry nelting tenperature

maxi mum of about 269C. [1701 Ot her specific

i mmunonodul at ory compounds include, but are not

[imted to, 1-oxo- 2-(2,6-dioxo-3-fluoropiperidin-3yl)

i soi ndol i nes and 1, 3-di oxo-2-(2, 6-di oxo-3 26 WO

ﬂ@@ﬁ%ﬁ%ﬁ%ﬂesﬂ?&%ﬁ?&%ﬁ 9&&14%%0& dée%gx‘h?éd"gﬁé%' ga%{er?t 1%85) 5,874,448

I SO h as those descri

andgs95 54 HBx% 4:annt whith i$ j1998ot76( hemiin bpfefarencts Representative
In by reference. Representative

CMér?pQ’%‘ﬁ%% are o{llgforrrula RIRRR1 OCNSNCH R3O 4
[1711 wherein Y is oxygen orRH2 and [172] each of R,
R2, R3, and R4, indepengentl}) thhE ers is
hydr ogen, hal o, al kyl of Z tohs, al koxy
of 1 to 4 carbon atons, %?1 3] her specific
i mmunonodul at ory comnpou not
limted to, the tetra substp4 ut d

[ 1- oxoi soi ndol i nes descri bed
[I;H( E}w@ergino?qgi)Qf%e% &ﬁ%}g‘) 368, which is incorporated
1 malr e¢ach w R’eRérIénamd R#gepdqmadmty ofthe oty isihy droger thalo, alkyl of 1
to cn%J it alx tol 4 S N O o FI H [174]
Cimg 8’5’8?1 PR R C?ﬁ’ NANPRET A pendent | y of

[1 731]6 OtHee B]Semﬂicsldmhﬁomaﬂiﬂﬁioryiﬁoﬁ bends4n€lafdBut akOkB linffed to, the
175] Ot her’ specific

e AT e gioR oS q}:}aoefaemrtsl@!ma% @shigbed in U.S. patent no.

5 798}368? avHiéh islin@tPora®iCherein by reference. Representative compounds are of
3- di oxo- 2- (2, 6-di oxopi peridi n-3-yl) isoindolines

fbﬂ?g@losed in US. patent no. 6,403,613, which is
i ncor porated herein by refe&gnce Representative

conpounds are of _W:fi:Lk

[174] wherein each of R!, R?, R?, and RY, independently of the others, is halo, alkyl of 1 to

4 carbon atoms, or alkoxy of 1 to 4 carbon atoms.

Ny L=0

O,

/
4HH

[175] Other specific immunomodulatory compounds include, but are not limited to, 1-oxo
and 1,3-dioxo-2-(2,6-dioxopiperidin-3-yl) isoindolines disclosed in U.S. patent no.
6,403,613, which is incorporated herein by reference. Representative compounds are of

formula:

[176] in which
[177] Y is oxygen or H,,
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formula: RL O11 3 ONNHOCB R2 O [1761 in which

[177] Y is oxygen or H2, 27 WD 2007/139939
weO/UsReD7/ 012495 [178] a first of R and RZPCHURBIDDO12495

al kyl , al koxy, al kyl am no, dial kyl am no, cyano, or

car banoyl, the second of R and R2, independently of

the first, is hydrogen, halo, alkyl, alkoxy,

al kyl am no, di al kyl am no, cyano, or carbanoyl, and

[179] R3 is hydrogen, alkyl, or benzyl. [180] Specific

exanpl es of the conpounds are of fornula: R OO

CAN 3 NFNHCH2 R2 O 1181] wherein a first of R and R2
[178F Bar& ofd kb RBfis haMikyl Qlkbx 2AIRPRANAAS WalkPaki@Ny, cﬁﬁno, or

from1l to 4 carbon atogs, dialkylanmno in which eac
carbamQyl, fhe SSFONd G| andg 4 HedePBF Ty GHRShe ftscln By drggen, halo, alkyl,

alklgﬁ%epgnéc%m({’ éég‘%ﬂ%‘ﬂg"’? ?fésﬁbg oPéar%xgr@gggﬁ? hal o, al kyl
(1781 R’ dnhydrogen, alkyhrdydenaylons, al koxy of from1 to 4
r . ] [ Lcha [.is of froml
[18@@ gsg%rﬂégggg?%%ré¥ :gﬁg%ﬂugfing\%lg (%}r%”w ‘%ﬁgh each al kyl is
of from1 to 4 carbon ator@
[183] R3 is hydrogen, alk
atons, or benzyl. Specif
not limted to,
1- oxo- 2- (2, 6-di oxopi peri di i soi ndol i ne.
[184] Other representati veREonpounds are of formul a:

[18?5 thgreifol’ acHrQl W aJ‘B2RDiS (Ralo, alkyl of from 1 to 4 carbon atoms, alkoxy of

from 1 to 4 carbon atoms, dialkylamino in which each alkyl is of from 1 to 4 carbon atoms,

—

or carbanoyl, and
to 4 carbon
'R‘oHJde, but are

cyano, or carbamoyl,

[182] the second of R! and R?, independently of the first, is hydrogen, halo, alkyl of from
1 to 4 carbon atoms, alkoxy of from 1 to 4 carbon atoms, alkylamino in which alkyl is of
from 1 to 4 carbon atoms, dialkylamino in which each alkyl is of from 1 to 4 carbon atoms,
cyano, or carbamoyl, and

[183] R?is hydrogen, alkyl of from 1 to 4 carbon atoms, or benzyl. Specific examples
include, but are not limited to, 1-0x0-2-(2,6-dioxopiperidin-3-yl)-4-methylisoindoline.

[184] Other representative compounds are of formula:

R‘I
g .0
C\R H
/N N
{

R2 O ©

[185] wherein a first of R! and R? is halo, alkyl of from 1 to 4 carbon atoms, alkoxy of
from 1 to 4 carbon atoms, dialkylamino in which each alkyl is of from 1 to 4 carbon atoms,
cyano, or carbamoyl, -

[186] the second of R! and R?, independently of the first, is hydrogen, halo, alkyl of from
1 to 4 carbon atoms, alkoxy of from 1 to 4 carbon atoms, alkylamino in which alkyl is of
from 1 to 4 carbon atoms, dialkylamino in which each alkyl is of from 1 to 4 carbon atoms,
cyano, or carbamoyl, and

[187) R?®is hydrogen, alkyl of from 1 to 4 carbon atoms, or benzyl.
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[185] wherein a first of R and R2 is halo, alkyl of
froml1l to 4 carbon atons, al koxy of froml to 4
w@ 20008934 ons, di al kyl amino i n which each al kyPCT/BSI07/012495
from1l to 4 carbon atons, cyano, or carbanoyl, [1861
the second of R and R2, independently of the first,
i s hydrogen, halo, alkyl of from 1 to 4 carbon atons,
al koxy of from1l to 4 carbon atons, alkylamno in
which alkyl is of from1l to 4 carbon atons,
di al kyl am no in which each alkyl is of froml to 4
carbon atons, cyano, or carbanoyl, and 1187] R3 is

Oyl £ T oy i,

andxlk?efil%w@lrrdobnemﬁhsbh@@Unah@ flyorpppsitind of thecindoiéne fimg described in
r t t .0X0i S
U S Fabinct EREORA% R g S, hopiig Ror PORRG oY Fed sy 28
2004 ngrhich siog nbexpon‘ated hleﬁm Wateefel'end:m. Répra&dtA32 ceftpounds are of
Qendlng U S. application no. 10/900, 270, filed July
r%% 2004, which are incorporated herein by reference.
Representati ve corrpounds are of fC‘ormJI as: 00 CGCR2O

. X2 NC3 (CH2)n CGRL O 189}3.4|:(2 whi ¢h t he carbon
atom desi gnated C* cons %en@g; ofH chirality
(when n is not zero .S/ ho %‘ar% s R2);

one of X and X2 is &m nol niflro, R3| kyl of one to six
carbons, or NHZ, and theXbth€ of X1 or X2 is

(18919188 Ach ﬁéQﬁrlﬂzfn a{%mad}glgﬁ% g;&gecgebﬁﬁgﬁl@i ef)éenftértlﬁ“ cﬂtrgl?try (when n is

IS hydroxy or )
nOEZQFO@EfII&)nS nOW&hB samgps RA3); @ab of iK' afdide lhydllmrgellt,ro alkpll of one to six

Q{ | or%%% Gni e bfﬁeﬁgf 320915 X2 Esohyr%o%en? rEac C%tl 15 andq{helnaependent of

|x car boris; and as a val u
theptp’tbw, @Hehb’drhm oi NHXZ; RS isinidnogenaaityhof snd todsix 2arbbiib‘$ hals, or

ot bot h r and the salts there
nal3 Q7 B Ryl Phonk B ke e s o8 Bk st i b er o to six
caibofls; and 2hasT Valae af O 1;3r 0 Ghidyie@tht if X! RBamino, and nis 1 or 2, then R
and R? are not both hydroxy; and the salts thereof.

[190] Further representative compounds are of formula:
Qo R
—R2 Icl)
| N—C—(CH)7C—R'
X2 3
x1
[191] in which the carbon atom designated C* constitutes a center of chirality when n is
not zero and R! is not Rz; one of X' and X? is amino, nitro, alkyl of one to six carbons, or
NH-Z, and the other of X' or X% is hydrogen; each of R! and R? independent of the other, is
~hydroxy or NH-Z; R? is alkyl of one to six carbons, halo, or hydrogen; Z is hydrogen, aryl
or an alkyl or acyl of one to six carbons; and n has a value of 0, 1, or 2.
[192] Specific examples include, but are not limited to, 2~(4-amino-1-oxo-1,3-dihydro-
isoindol-2-yl)-4-carbamoyl-butyric acid and 4-(4-amino-1-0x0-1,3-dihydro-isoindol-2-yl)-
4-cabamoyl-butyric acid, which have the following structures, respectively, and

pharmaceutically acceptable salts, solvates, prodrugs, and stereoisomers thereof:
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X1 [1911 in which the carbon atom designated C*

constitutes a center of chirality when nis not zero
wan7m3998s not R2; one of X' and X2 is am no, PET/U82007/012495

al kyl of one to six carbons, or NHZ, and the other

of X or X2 is hydrogen; each of R and R2 independent

of the other, is hydroxy or NHHZ, R3 is al kyl of one

to six carbons, halo, or hydrogen; Z is hydrogen, aryl

or an al kyl or acyl of one to six carbons; and n has a

value of 0, 1, or 2. [192] Specific exanples include,

but are not limted to, 2-(4-am no-1-oxo-1, 3-di hydro-

i soi ndol -2-yl) - 41yanpannyl butyric aci d endg

4- (4-am no-

4- cabanoyl id mhich ha ow ng
structuress PeCt | , and phd i ca

accept abl e salts sol vatgs rodrugs, OH
st er eoi someMHz her eof : 2007/ 185839

PCT/ US2007/ 012495 O O 8 0 OH NN H N2 RH2 oA
[193] aithé? rebrkgaitat&e’wmmmﬂsamﬁf&bmaacorrpounds are of
formula: OO 11 CR2 101 /(CR))n §NRL X2 -R3 X1 O
- O [1941 in which the carbon at m designated C*
constitutes a center of e n |schot zero
and R is not R2; one of ‘S‘(@hﬁz)ﬁUC'TR“[I‘O
al kyl of one to six cagbons; NHR¥, and the ot her
of XI or XZ is hydrogen; eggh R and R2 independent
of the other, is hydroxy NHZ; R3 is al kyl of one
[194p sn xvmdrtberwarbonailt@n dsslgngtdd Qg‘mnstzturqs aRegiey @6 ghirality when n is

noﬁl %8 gnccll% é H%t %Be %gXa g" Qrgﬁ'{ t Hltxsd )é @?Bﬁgﬂéto s%@garbons or
NH-¥92hd Bpesthén af )éSoa nﬁ"l ie hydmgbm;daa(:h bﬂR’ an‘éRﬁmddppmleme df the other, is

Y f.uran- 2-
by ko YA o 13 6 e PoRePaPalr ehyfaeers 4 e pgipsen, v
or by hik§/1 B€héll of vhatdERRYTboRs;{add 1 has a value of 0, 1, or 2; and the salts thereof.
[195] Specific examples include, but are not limited to, 4-carbamoyl-4-{4-[(furan-2-yl-

methyl)-amino)-1,3-dioxo-1,3-dihydro-isoindol-2-yl}-butyric acid, 4-carbamoyl-2-{4-
[(furan-2-yl-methyl)-amino]-1,3-dioxo-1,3-dihydro-isoindol-2-yl}-butyric acid, 2-{4-
[(furan-2-yl-methyl)-amino]-1,3-dioxo-1,3~dihydro-isoindol-2-yl} -4-phenylcarbamoyl-
butyric acid, and 2- {4-[(furan-2-yl-methyl)-amino]-1,3-dioxo-1 ,3-dihydro-isoindol-2-yl}-
pentanedioic acid, which have the following structures, respectively, and pharmaceutically

acceptable salts, solvate, prodrugs, and stereoisomers thereof:

0 0
0 OH 0 NH
[ I:EN{} ( Ié{}
/ NH, / 0H
<Oj\,NH 0 0 <J\/NH 0 0
0
0 NH
@Q«f@ Qif
H

ando

[196] Other specific examples of the compounds are of formula:
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[ (furan-2-yl-nmethyl)-am no] -1, 3-di oxo-1, 3-di hydro-i so
ndol - 2-yl }-butyric acid, 2-(4- . o
WO ¢doanzne3®-yl - net hyl ) - am no] - 1, 3- di oxo- 1, 3- di hpCir/os1080012495
ndol - 2-yl'} -4-phenyl carbanoyl - butyric acid, and
2-{4-[(furan-2-yl-nethyl)-amno] -1, 3-di oxo-1, 3-di hydro
-i soi ndol -2-yl }- pentanedi oic acid, which have the
foll owi ng structures, respectively, and
pharmaceutically acceptable salts, solvate, prodrugs,
and stereoisoners thereof 0 0 O OHONH2 NNNH?2
H " NHOO~NHOOOO ONHOOH NNOHOH Cn NH
0 0 conNn~~ NHO O and [1961 gherospemfl c exanpl es
of the compounds are of fornulp: C? MO 20Q7/ 139939
PCT/ US2007/ 012495 0 O X2 1], N- (CH2)n CRL
X1 0 [197] wherein one (CsH:d"TCP‘GR or NH Z,
and the other of X &# X dr&jen; [198] each of
R and R2, independent ofxthedther, is hydroxy or

. 1199 i f S car bons
81T Fynrgmctne SRSy ts o R Z ra b othgnotd pr &7 is hydrogen;
[198]e da@hS)lfR‘ @ad ROnmdegendent ot thy bitef, f@ B?dxtoﬁy%rr%g-_l z[ 202]

201] n has a value o
u%ﬁ &gﬁ’é@ufﬂé’f[o ty#ix carbons, halgy oxbydeoggniro, and n is 1

I
[2([115210% 1sit lg}&!_i?o n, @Héig‘?za:?céﬂl Qfg%a%!' toas?g @%ﬁbfﬁ%{g rog)r%{ all@n 19f one to six

BoAdat om desi gnat ed C* constitutes a center of
pgj}l r@hasté/valg Beo, 1,epnesentative conpounds are of

f
[202] prov1ded that if one of X' and X is nitro, and n is 1 or 2, then R' and R? are other
than hydroxy; and
[203] if -COR? and -(CH,),COR' are different, the carbon atom designated C* constitutes

a center of chirality. Other representative compounds are of formula:

O
¢R* 0
| N—C—(CHz)7~C—R'
X2 R3
x1 O

[204] wherein one of X' and X? is alkyl of one to six carbons;

[205] each of R! and R?, independent of the other, is hydroxy or NH-Z;

[206] R’is alkyl of one to six carbons, halo, or hydrogen;

[207] Z is hydrogen, phenyl, an acyl of one to six carbons, or an alkyl of one to six
carbons; and

[208] n has a value of 0, 1, or 2; and

[209] if -COR? and ~(CH,),COR' are different, the carbon atom designated C* constitutes
a center of chirality.

[210] Still other specific immunomodulatory compounds include, but are not limited to,
isoindoline-1-one and isoindoline-1,3-dione substituted in the 2-position with 2,6-dioxc-3-
hydroxypiperidin-5-yl described in U.S. patent no. 6,458,810, which is incorporated herein

by reference. Representative compounds are of formula:
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OO0 CR2 O X2 NCS (CH2)5-CRL X1 0 [204] wherein

one of X1 and X2 is al kyl of one to six carbons; [205]
we2aoh/18H93R and R2, independent of the other, P&I/US2007/012495

hydroxy or NH-Z; [206] R3 is al kyl of one to six

carbons, hal o, or hydrogen; [207] Z is hydrogen,

phenyl, an acyl of one to six carbons, or an al kyl of

one to six carbons; and [208] n has a value of 0, 1,

or 2; and [209] if -COR2 and -(CH2)"COR are

different, the carbon atom designated C* constitutes

a center of chirality. [210] Still other specific

i mmunonodul at ory conpounds i n® ud buH are not

limted to, isoindoline: Land\—n

i soi ndol i ne-1, 3-di one s{fsht ut @-position
with 2, 6-di oxo-3- hydroxyprpenyal described in
U S. patent no. 6,458,810 which'is ingggporated

herein by reference. RepRésent ative conmpounds are of
lzlfgrwﬁgpcmm WD 2007/ 139939 PCT/ US2007/ 012495 O OH O
NO NWR OH [211] wherein: 1212] the carbon
1213} othe @émxgﬁan@diesxg@@ﬁqét congtidute spnterssofhirghitstal it y;

[21L84f1§(11bxcl(é g:(_@kz_or -CH2-; [2141 R is alkyl of I to

bon a ons of 'NHR3; [215] R2 |s hydr ogen, al kyl of
[218] t B s aliybofil tt & parbon atdmad ogdHR’;[ 2161 and [217] R3

[Zlgis&s |?‘§rf’%ec{[ sug‘sllt%{tsu?ntbé’}1 att?rﬁ'? (fr %%O?tgnfo 8

[2164r badh at ons, haI o, amno, or alkylamno of 1 to 4

[21232%238 ﬁ)t/é)rggén’[ 219] cycloalkyl of 3 to 18 carbon

[218] alkyl of 1 to 8 carbon atoms, unsubstituted or substituted with alkoxy of 1 to 8
carbon atoms, halo, amino, or alkylamino of 1 to 4 carbon atoms,

[219] cycloalkyl of 3 to 18 carbon atoms,

[220] phenyl, unsubstituted or substituted with alkyl of 1 to 8 carbon atoms, alkoxy of 1 to
8 carbon atoms, halo, amino, or alkylamino of 1 to 4 carbon atoms,

[221] benzyl, unsubstituted or substituted with alkyl of 1 to 8 carbon atoms, alkoxy of 1 to
8 carbon atoms, halo, amino, or alkylamino of 1 to 4 carbon atoms, or -COR" in which
[222] R’is hydrogen,

[223] alkyl of 1 to 8 carbon atoms, unsubstituted or substituted with alkoxy of 1 to 8
carbon atoms, halo, amino, or alkylamino of 1 to 4 carbon atoms,

[224] cycloalkyl of 3 to 18 carbon atoms,

[225] phenyl, unsubstituted or substituted with alkyl of 1 to 8 carbon atoms, alkoxy of 1 to
8 carbon atoms, halo, amino, or alkylamino of 1 to 4 carbon atoms, or

[226] benzyl, unsubstituted or substituted with alkyl of 1 to 8 carbon atoms, alkoxy of 1 to
8 carbon atoms, halo, amino, or alkylamino of 1 to 4 carbon atoms.

[227] Immunomodulatory compounds can either be commercially purchased or prepared
according to the methods described in the patents or patent publications disclosed herein or
by methods known to one skilled in the art. Further, optically pure compounds can be
asymmetrically synthesized or resolved using known resolving agents or chiral columns as

well as other standard synthetic organic chemistry techniques.
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[ 220] phenyl, unsubstituted or substituted wi th al kyl
of 1 to 8 carbon atons, al koxy of 1 to 8 carbon
w@eong39okal o, am no, or alkylamno of 1 to 4 cBehUS2007/012495
atons, [2211 benzyl, unsubstituted or substituted with
alkyl of 1 to 8 carbon atonms, alkoxy of 1 to 8 carbon
atons, halo, amno, or alkylamno of 1 to 4 carbon
atons, or -COR4 in which [222] R4 is hydrogen, [223]
al kyl of 1 to 8 carbon atonms, unsubstituted or
substituted with al koxy of I to 8 carbon atons, hal o,
amno, or alkylamno of 1 to 4 carbon atons, [224]
chagd OdBntaih 336 &r B{b@@ﬂural centers, and can
[zzgxsﬁ%to}ﬁ%{u%le grpggﬁ%str?tég{hggm\?\ndth al kyl of 1 %
existasTepemiconixtures RBKYANGPMETS @F MBKtRrgs BBﬁlaé‘FEﬁ?é“erﬁa Be methods and
r of such
coB B b QLR Bt s e B AR RATly B
corhpoﬁmdsaasbwall ab ﬁttsuseaifmxynm‘ oflthow fognea‘ﬁgmxmmiﬁsmlxmres
or aI
com e FAHEL 5 eyt B B b mmunomodulatory

coxﬁ‘aﬁfﬁiiﬁfs&iaﬂl Heyuspdl trchﬁﬁe:ds and pmmpameolns afttho indientjon.o Thess isomers can
met hods sc ri ent s

Wg‘fq p{gyaq i.lrzg ﬁ%lggﬁﬁ Hsigg sta.gggr%e?%md%ueﬁ such ch as ot chiral columns
or Qﬂi?alsrléédl{/i%g agBnth h@’ea fetg Jagthdsel., enaflt, iBrahtigmprsy Bacemates and

onpounds can be cal | the d or
Repely BoRuV ST NYORRISARE NSt T g 3o TS 3 pLl. Terrahedron
33%2'5@*577%)8*511@? 3] Laast@iela@fenﬁ&z?nd JOC G By oo unde (e Giraw-Hill, NY,
chem'stry techni gues 32 WD 20Q7/

1399
196237 b I en, (1 24 qlm@’ﬂwafwmgqm'r%QBHG%%P{}‘”O"S p. 268 (E.L.
EIEERO AR, PRt DAACPRES ik BhntalN.aenbgr s, and can

as racemc n1xtures of enantloners or n1xtur
[229] dit sistudd bo moted . thatié theee Iscadiserpppncy hepurem: 4 dpicted Structure and

ag't??%bgrg gt%x?ét@reeﬁx%%ggﬁ%giuﬁﬂ.\%t&g Ss t%fl?eselc%l‘?ﬁﬁ%érg dight. In addition,

as the use o
if fﬂa@teté@cﬂqeﬁ‘fls@ ok® stfrmtm or lﬁcporemanf)dl strugtiretis nekindicated with, for

r [ Si c{lg C‘fﬁgﬁ?acl lines, ﬁlg,rem a{“? g&&l%g%g‘é%%g&@gﬁtx%f?)rg%rxﬁterpreted as
en@éﬁ\@assﬁhgal Et@ﬂﬁnmmbrsofrinoy tions of the invention.

Therde RIS TG R HiDR i@ﬁ%ﬁ;@;‘ AEPHOIC ACID

[286] U’Fﬁéhos@e[uncﬂ'(T@A) l‘i£§ Hiswnﬁglemﬂh&: inBihétor daging the following
Jacques, J., et al., Enantioners, Racenmates and

Stme8BPUt i ons (W1 ey-Intersci ence, New York, 1981);
Wlen, S. H, et al., Tetramedron 3302725 (1977);
Eliel, E. L., Stereochemsih &L bsn, Obhpounds

(MGawH 1T, NY, 196 SN H ., Tables of
Resol vi ng Agents andnyOpt#¥Cal Resol utions p. 268 (E. L.
Eliel, Univ. of INotre Dane Press, Notre Dane, IN,

1972 It shoul d, be. not ed t hat e
[Zgillscﬁ'gﬁg HAGRR é’ﬁ' néadc?e‘ﬁl“lﬁ o&lvcrtmo ai aML g%tﬂe%esaand using
cdthMertidiadvasihbleGtaitifg nidigiale pTidtiedtasinrAic alsce commeccifldy available
(o Oe oy S1dih 98l s R il 1 £28).
[232] Hydroxyurea (HU) is a ribonucleotide reductase having the following structure:

O

HO\ﬁJ\NHz
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if the stereochem stry of a structure or a portion of
a structure is not indicated with, for exanple, bold
w@eoodasdeed |ines, the structure or portion of PE¢EUS2007/012495
structure is to be interpreted as enconpassing all
stereoisonmers of it. 5.3 TRI CHOSTATI N A HYDROXYUREA
AND VALPRO C ACID [2301 Trichostatin A (TSA) is a
hi st one deacetyl ase inhibitor having the follow ng
structure: OON OH N [2311 Trichostatin A can be
made using conventional organic syntheses and using
comercially available starting materi al s.
23 7:@hukdh Anlbe ﬁﬁ&@u&%tf@{ WehBbhal opiid ftltResef éndJusin
[ ?!o%gglg)ﬁgﬁAldrlc 58880- 19- 6) ?2{3] ¢ ndusing
corhipgrasaipiaaalabla startisg amrwéﬁulslvé@ecmae@alaepa@m%lﬁ gvailable

(6%0§9P0%§8#9 %ﬁ%U@WOlM% %é{\lmwgrsoxurea can

[23d¢ Watiroissicidyiscohistone idoarskylasegahibitos having eesfollawing strygture:
commercially avail abl e star&ing naterlals Hydr oxyur ea
is also commercially avail abNe (e.g., from
Sigma- Al drich, CAS RN: 127-Q7-1). [234] Valproic acid
is a histone deacetylase inh bitor having the
followi ng structure: O OH Val proic acid can be
made using conventional @ heses and usi ng
commercially available starth mat eri als. Val proic
acid is also commercially available "(e.g., from
233 gm o‘i’J A G8 catBSnfANe 1885 ndentdhabSrghhie syhthiessyandhising
1069-66-5). 5.4 METHODS OF US AND TREATME
corpmqlallh avgilabireiadinganaterigls o Vialpsaiciasidisalse S mBe iRy available
%O?rohf‘ﬁ éﬁ@éA‘i‘&%"S RREVOLENPD) flas GhSédmuaehlt, CAS RN: 1069-66-5).

ansi nvitfo or in vivo, conpri si ng Contactlng a
CDG%* _NURIPROISS OF BREARY TREAPAfEOTOr N0 Vi v
with I nmunonodul at ory
[23dndo lgmd e(ré)oglment provided hereln are methods for increasing CD34+
helaniagorggleélrc) sién BN %xgén%ﬁ(o%( A R-B8F EAVbe) confiftisHiOldntfaihe FrCD34+

heﬁra(cé:o&rﬁcmem coM it ol zhyzd»roowith on gffettiv’ arthyurdiodani di ne
‘m§81"\?§1 wfﬁ%“&ﬂ@’“ﬁ? Zﬁl fug; g Ut I e 0 :ds’g rard‘}ta*?)‘?ogg %%:)%Cﬁ@b tliomddme'l 3

dione or 3-(4-amino-1-0x0-1,3 dlhydro-lsomdol—2-y1)-plpendme-2 6- dlone) ora

pharmaceutically acceptable salt, solvate, hydrate, prodrug, stereoisomer or polymorph
thereof, and valproic acid, hydroxyurea or trichostatin A, or a pharmaceutically acceptable
salt, solvate, hydrate, prodrug, stereoisomer or polymorph thereof. In certain embodiments,
CD34+ hematopoietic stem cell expansion is increased in vitro or in vivo by about 25%,
about 50%, about 100%, about 200%, about 300%, about 400%, about 500% or about
1000% relative to cells not contacted with the combinations described herein.

[237] In another embodiment, provided herein are methods for treating, preventing or
managing a disease or disorder, or symptom thereof, treatable, preventable or manageable
by expansion of CD34+ hematopoietic stem cell ir vitro or in vivo, comprising
administering to a patient in need thereof an effective amount of an ithmunomodulatory
compound (e.g., 4-(amino)-2-(2,6-dioxo(3-piperidyl))-isoindoline-1,3-dione or 3-(4-amino-
1-ox0-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione), or a pharmaceutically acceptable

salt, solvate, hydrate, prodrug, stereoisomer or polymorph thereof, and valproic acid,
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t hereof, and val proic acid, hydroxyurea or

trichostatin A or a pharmaceutically acceptable
w@aloy/13®89 vat e, hydrate, prodrug, stereoi SomerPOr/US2007/012495

pol ynor ph thereof. In certain enbodi nents, CD34+

hemat opoi etic stemcell expansion is increased in

vitro or in vivo by about 25% about 50% about 100%

about 200% about 300% about 400% about 500% or

about 1000% relative to cells not contacted with the

conbi nati ons described herein. [237] In another

enbodi nent, provided herein are nethods for treating,
hyb£Y§eh bP&iostallR 28 @r AP harihcadssllydccaptabledalt, satvate, hydrate,

synpt omt her eof, treatable, preventable or manageabl e
pro@yumrﬁamrsqmerdfrm 9€0| etic stemcell in vitro

[23%1 'é:'i] ?#ﬁfﬁu eﬁ%o'fd 8¢ 1RHRAsSbEdisdtdet QeAatla] preWntabile or
e

er eo an e ct I ve anount of an
managaabbnioyoer pansiop of @B}Qﬂﬁﬂjﬂz{t@p@etlc stem cell is a hematological disease or

disarde? su@ﬁ)é E}?fe?od@ n;gl'agiﬁ%ﬁxdpérﬁg thQWible) iy S18had BLa Membg Rsbihopathies,

I'one or
leukemizs; myB}odmetsylirmphcmnnsnmyblo@rqlif)mpmdnsomqsen@-éloéglétné)lymphoma

chrﬁybcrlg{rgﬂx alfa el\jgérlng al Olﬁgrgxﬁgl%gﬁ elsu.?éljnfa’ ptf";\ﬂjs Kﬁ-ﬂ@aoblas’uc leukemia,

a(:lﬁB %y&%gﬁlehﬂeﬁkbma aam AN PO REIOSBURENIAJS2007/ 012495
droxyurea o A .or a

‘[235)5 C éﬁ agpther %L?é&iﬁgp’\%ﬁg‘h&ﬂ 9%1"ng qre m%? ac([js%c g‘%ﬁ&g&,‘ Hé‘/enﬁng or

madhSIngQ RSl 08icaP@is¥AseIop Aisobhdrr¢ok., a[h%&&}olbglcal cancer), comprising
pafticul ar enbodinment, the disease or di sord

adminaieripe & a prucntin astdihereof AR AHGELYS At &k ﬁﬁh%‘f‘B’ﬁwH’Pd“lam‘Y

1 epidgh)essmdoliag 3-(4- -
coxg@geasgge%aa Q%&ﬁ)ﬁ@é?ﬁ%&@ Jpllj ?)j;%spl asti anldlone or 3-(4-amino

1 mdﬁ@bydmﬁmpﬁp]&@@xgﬁ@dmg@t dﬁ)@ & 81 ﬁgﬁgteﬁpggly acceptable
sala, Solv %?fd:h i n’(ﬂ—g‘ﬁg sté@égfég%ﬁﬁﬂgWﬁlo%ﬁ Aletdotr Ad Mprmc acid,

chroni c | ynphocytic
hyumxdyamamr tdbhastatin m/am anpl&dm@%@mﬂléhﬁacepéﬁbéﬂ galt, solvate, hydrate,

bl ast | | | euk
rodiB e n shyer SEPScRn 4R ™ P38 T anot her
[2&]‘0 Clgli ztHer emibouinttar, previdicd harein metrhettiods for trepténg.iprgyenting or
e"e”t Jre”g%mba c&'&%ﬁ g i he{gg’ ghog! gf;i‘ljmqh %S@c?&xe?efofan effective

can
:mftﬂﬁi‘t Bf a4 fhmigoimodalapiy icempound (wgd4-(dnﬁr®o-f2-@;6 d10x0(3-p1pendyl))-

1sc(elfgfi(gl(1:r£el-¥% d?gr?euonrt 3 ?l-arallir;nc;- -oxo-{[?%ya@dtx'g-rlyoin&oqgj—gﬂppqperidine-2 6-
diénd)ase a[]ﬁﬁargfa(:gut@aﬂy Q&%&bﬂ’é par, isévhie) hidrate) paddring sler@isbmer or

Ione or 3-(4

palypeph, therapﬁ;a&ﬁ daipg%'ict@s& hydrpyussp 0B Richostatis A qfiaghgymaceutically

acﬁé &leg hat, %?\?&t‘é G atdty, RE6dAR! ﬁ@r’e&soﬁéf by p@l?ha‘b@;ﬁlﬁthereof
>P prodr u st ereoi soner or h the
[24h0 Wnenothsr embeidtmenthgravisled leesin are mﬁ%e% réﬁaﬁn& P%Yemmg or

m%mgﬁﬁﬁ% éélggjnllsﬁho?l‘fac %B}n%ﬁ siglg%ﬁhhmsf%?ilnﬁ% %‘.apag&?trlﬁhged thereof an

t her €o
effantivé emoantaitiminnyungmeodilaiety mmumda(m rf’e(%@)‘%d? 6-dioxo(3-

plte%'e n?%lag%l?v < pt3| cpgné) br 3 '@ Qﬁ'ﬂﬁ@ 9.dkol LYK kcﬁﬁ@'cﬁo—ls?%ndol -2-yl)-

ering to a patient in need
pipéridihié-Qa- dme),muﬁnanoiceancalmnmgmumSattm)}vamrhwmﬁ@ prodrug,
stérecn%omer or( porPy o}ph th(e e’o? gl Oxa%rowpécPae rh'yg}/clx)y).lrea or trichostatin A, ora

pharmaceutically acceptable salt, solvate, hydrate, prodrug, stereoisomer or polymorph
thereof.
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I soi ndol i ne-1, 3-di one or

3-(4-am no-1|-o0xo-1, 3-di hydro-i soi ndol - 2-yl ) - pi peridi ne
WO 2006A3%¥8DNne), or a pharmaceutically accept abl BCHEE1007/012495

sol vate, hydrate, prodrug, stereoisoner or polynorph

t hereof, and val proic acid, hydroxyurea or

trichostatin A or a pharmaceutically acceptable

salt, solvate, hydrate, prodrug, stereoisoner or

pol ynor ph thereof. [2411 In another enbodi nent,

provided herein are nethods for treating, preventing

or managing mantle cell |ynphoma, conprising

[24§Fj M isdtBér ddgbddiment) pEdviddd heteif @@ mletiryde dbr t&[hsplantmg bone marrow,
fective ampunt of an i mTuno duj atory co

cor(xnngng cantpetinglpnenaryow vith 9@3? dective amount of By fm 1mmunomodulatory
co (?.ﬁ-{d' g%lé )4 Arﬁﬁb?g‘{b'dlﬁﬁgcoé ﬁb@ﬁ@ylgf-lsomdolme—l ,3-dione or 3-(4-amino-

0Xx0-1 dro-isoin

1-ogbple3 -|dd1yrdee is,o@ndnl@ﬁ)gl))-plmndgnqm,érdfgg@u [3) Y thxrymaceuhcally acceptable
salf;1 tsélfvg{g? %eg? ?lg}ddr%? lSY&E&F}O[?%IdISI? ?ymB dtﬁé‘x%of and valproic acid,

proic acid,
hydrgsy ey or Era:}mstatm iAG mwlﬂBrmaokutmall)aaccppfab}mgusqlgzgm lwdrate

ccept abl.e salt ol va
ng%glﬁfg%me I'Iﬁ)i}' &Agt ere er ezg;]’;o @%%%g%gﬁsi}éaég%%on into a

patfé(ﬁﬂﬁﬁ?égﬂﬁé&bM% [ 2421hl n aPot her enbodi ment,

rovi ded herejn._are net or tran

O oS e RS TR BNTR ) oA b
ma%xfof“ﬁ Q:bfn\pﬁlsﬁfgﬁﬂiﬁm&fermg tbAIpasienidead dieyeofcmngifuctisle amount of an
lmmueawebameznw%%%sﬁim&q)-o?y-ﬁ%? SnGataridely-ispiggoline-1.3-
chclngréﬁ SQQf ﬁn‘rﬂ) BigkBA-3-dihydro-isoindol-2-yl)-piperidine-2,6-dione), or a

1- oxo- ydro-i soi ndol - 2-yl) - pi peri di ne- 2, 6- dlonﬁb
phammceanwazmemablp salt) Plvasd éwpfém (prodoye steieaishaes oF Polymorph

the é(og! erl(f Valg{oqg 5&3 hyc'&rﬁ{cglﬂlaé SPB{chB5tafiR A Pk pRathiseaftally acceptable

roxyurea or trichostatin A, or
salg, spnmmamtc,qmbcﬂzyg,astwptsameeosmlvmosm thgreof hydrat e,

' [Zfﬁlolq \%gjdar%t q{“ﬁg’lﬁs s 1me oy r(p\ﬁli cﬁ?&g Iﬁ atrg ﬁ{e%ds fbpre\ébﬁé't@utmg bone

antation
mdrRey 804 pa{xé}ﬁ?v]rhd nasanmkeir@ne @nﬁmdndcegumg phmot@emph@néﬁon radiation

are met hods fo onst it one

thez g (SPRIPRY! EHEg %pé}geﬁ’gf’? &ffec |‘ﬁe a(r}]%gje LR aR eof
lm?fnm%frﬁo%law@ @mtmhdqé - (aldHR)DADGuliat aBypiperidhd))Fisbindoline-1,3-

(e 4- (am no) - 2- (ﬁ perld\{g%d d8
d1cpqe,@3 - gmlnqﬂ&}fg 1O§—d1hydro-1som ol-2- ?ll)-plperl n - 1one|:3 ra
phénﬁé’ceaﬂbélgr decey@ble sandlidvate erldiizﬁé r}ﬁ@HrU%' yie)eopsiopesr ioflpolymorph

dion€), or a har rraceut cept abl e sal.t bl

theroht aﬂé valpyele 261, DoAY G OF (RS SerliB o s SRy acceptable
satlrI 1 osth drte, Aﬂ'b@ﬁl%' SteRioi Dme VH O WUrER tidreof.

or "a pharmaceutical |l y acceptab
[243 tin aglgﬂwmeglboﬁymrm Brovisied dietsin argrpethgdls gﬁé?c%}stltutmg bone

P OB AE LSR8 thite by RAEE b el RIS

I'n are net r reconstituting bone
mmnrommwdmﬂatar}ptannmdvﬂhxg Ha&minde?¢3:fedioro(3spiperady Yosgigdoline-1,3-

cheno ap nd/ o Is [
ST R L L R A A . .
phawwﬁﬁdw a:taap;abbamim smidat(eemgirate prodrug, stereoisomer or polymorph
thereogl Q v)alprm ac1d %yg re% Rl hdogla)u)n A Y o'an;ql%rﬁ'lggeu%bgﬂy acceptable

salt, solvate, hydrate, prodrug, stereoisomer or polymorph thereof.

[246] In a particular embodiment, provided herein are methods for reconstituting bone

marrow which has been subjected to or is being subjected to chemotherapy or radiation
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di one or

3-(4-am no-1|-o0xo-1, 3-di hydro-i soi ndol - 2-yl ) - pi peridi ne
WO 2006A8k96Me), or a pharnaceutically accept abl BCHEE1007/012495

sol vate, hydrate, prodrug, stereoisoner or pol ynorph

t hereof, and val proic acid, hydroxyurea or

trichostatin A or a pharmaceutically acceptable

salt, solvate, hydrate, prodrug, stereoisoner or

pol ynor ph thereof. [245] In another enbodi nent,

provi ded herein are nethods for reconstituting bone

marrow, conprising contacting bone marrow with an

the?geg)ﬁ ChinpSisATRORacBhg BBne hAFSRATRA YL RERENvE SHBANYE an
lmmmlamOﬂu)at@y(CBnﬁ)Odnd)(og—S Adamana)eBAH(J,$-dicmi(Brgaperidyd))-i®indoline-1,3-

dicierd} 3@ arminp- Looxod Irdipnrissindok2rubpinsrigine-2 Gislione); ohs
phandeediicaily)acceptable sphadoiets byteat, prodragesierblsenteabt polymorph

theifed B VAR BBl ER RO WP BRYS Ao giPharmacechbally acccptable
SaR,féoN?a&f;ﬂ@wd%,lﬁro&bg,ast&hafsme& p&ighloyplageeqirabl e
st er eoi somer

l't, solvate, rat e, r
[24@73 ﬁ?&?ﬁjwqa Sso?atﬁé]WltmgQggéh@mempgﬁet@@b% iCRghinclude, but are
noPliAvted 88 el R610gRAECAMBEROBS ohOEMbBERRE,| the! héx'ﬁgtc}l’&g'i@al cancer is
marr ow whi ch has been subj ected to or i's bei ng

m@umeem@am@ob@ﬁ sppoglobiepatiesy wldﬁem a rggelppa, a lymphoma, a non-
K ac? Ipfa Cynlc@?colgyp%%gﬁ%euﬁ fron gﬁgélbéﬁf@leukemla, acute

g bone marr an ef ec1 unt” of
lymphqhi@ig‘dgﬂl@l@jﬁﬁ@@@ﬂ.}@@exg@mgeukemla or acute myeloblastic leukemia.

[ZAg%](()n eglﬁﬁc I?Seg 8f éﬁ%ﬁg)im%gxgétc%o?&{c squln)cleﬂé ﬁl%'hﬂﬂ? U.l{]a?e }mt?’ﬁmlted to,
bofBe (rxhn@m regofistongen argd Umﬂwdmewsmpiahtaﬂeyl Acponpdnglyliinene

enitBpiiadtu B igelinsPein RAGREROGE bt ik, RS ERIAD bR Bidine o

heinaesiegital disehsy at OisOtdel‘ acs.da hbmdfo(]xxgict[l eaneyr), comprlsmg administering

to égﬁi&%gé?{gl <{] glereﬁg” &p&f g?%n%gg at |0%3£Ié$/‘b+aﬁ %@poxgpc stem cells which

haP@® by dtadidiewaifor ale?thdonBiee Githi o estfe%aaé Sﬁxo@ﬁﬁ&c‘dnat ed
wi th CD34+ hemat opoietic stemcells inc

lmﬁ&nomqﬁ#aéwcemn?@ﬁﬁt(ﬁgoér(emm@a%é%ﬁsdmwzm@endyl)) “isoindoline-1,3-
&{ét&cﬂ-(maﬁund-h%xhemtd%@% @s%lmm@cﬁypaﬁendmﬂ b Ispchsne) ora

nmyel oma, beta henogl obi'nopat hi es, I'eukem

phna;neacgnﬁcalh/ wﬁmbwaltasqhwe Inidenii moérulgyﬁgwerﬁamer or polymorph
6[4 igﬁ& vhipiRb QEMt gdxjoﬁwg@gbﬁtrlc‘ﬁﬁgﬁ h Q,Be! (ﬁ%é&utlcally acceptable

em a, acute l'astic em a,

Itsol et ydeate.qurdmigastereosomes onpelyoigrpls thecedfe ukemi a.
[25%4%312111‘?% élkgasgssgﬂc‘d (‘ﬁ%cI)r%p%ét#_ a%h;%@tpg%h%b'leca:ﬁflg%ggiéeﬁble using a

clude ut are not one nmarrow
comémmnl dfaniiomunoddsiaiteorysnongpound 4 gp Bajatane)e?r(2,6-dioxo(3-
| n ment , . prov erein
pipe iﬁgg ?a/c{hrnéea I? rﬁlgonep(?g’e gdn hné) %roxrgml ﬂg %qﬂz'?i fQ- 1somdaol-%-yl)-
pipeeitiies? Gediond) ahidsefseicoicid] Ihs'dfdi?nre(ae)rgnchc&tatm A disclosed herein,

cer I Sl.n dm ni st n
m{hﬁm bRt SRR latRTET bove R SO E TRl Deslsihe beta
hehegiibdispatiies 1aikemiss nlyklomass @mﬂ&ﬂﬁasbﬁ@ﬁlc@ﬁ@lﬁi&ﬁdtﬁﬁ disorder, non-
Hq%%%&{agp I%glt &H\gﬂt e aﬁgugég‘neac E:fllr\érencar{'lrgglggyt?g legllgemla acute
lyAphSBTRAR) ledkdrtiaSadlitO9E BpPhdBbednih ah8 At it @hy d)6bldsti?- leukemia.

[250] In another embodiment, provided herein are methods for treating, preventing or

managing myelodysplastic syndrome, multiple myeloma, beta hemoglobinopathies,
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di one or

3-(4-am no- 1- oxo-1, 3-di hydro-i soi ndol - 2-yl ) - pi peridi ne
WO 2006A8k96Me), or a pharnaceutically accept abl BCHEE1007/012495

sol vate, hydrate, prodrug, stereoisoner or pol ynorph

t hereof, and val proic acid, hydroxyurea or

trichostatin A or a pharmaceutically acceptable

salt, solvate, hydrate, prodrug, stereoisoner or

pol ynor ph thereof. [249] Particul ar di seases and

di sorders treatable, preventable and/or nanageabl e

using a conbination of an i munonodul at ory conpound
lel.g{l%:ggﬁ, é&){él@tg?gs‘ ?ﬂéh{xﬁﬁ% nﬁlyeg&&gléfgf;]eéatbvre dlsorder, non-Hodgkin's lymphoma,

hgonig mhm:y’me &_gukemlg.cbmty@ myelosytie dykemiay |a}:ute lymphoblastic leukemia,
Y

N
a pamtent inmeed dhdreof my@ffemdys piesaht ¢f ayindnomsmodalhtorpt@mpound (e.g., 4-

et h | eukem ] .
DO R RHORS O DR a3 AT drCopmis -l 3-dibydro-
drb@kgm-yl)smbmh@am diohey ot & phyniidveadlly dceeablieaalt, solvate, hydrate,

prp %2%{%& Sg{ﬂof% lmeﬁlgélig{?g qfa%%mlgo%higv Sé)éy%rea or trichostatin

A oted gimaéditichiey ke€idbtable $afh 0divhie, BiRhiaeproafiy dief@isomer or

EXOVIded herei n are methods for treatlng, preventing
pobymorph {hefieAy nmyel odyspl astic syndrome, nultiple
[25%1_I RHRotiRe kmbBaIREIt ORbRRA hitSS meaﬁemgﬁgzﬁérg&%?@fetal
[ US2007/ 012495 | eukemi as, nyel omas, | ynphoma
hemp@llce}m gkpreasian in/e cell, %ﬁ@@slngrﬂﬂﬁiqqéﬁa @.cs#llsemwﬁng fietal hemoglobin
ElEBff&Ct GQM to'fg.n 1 ung}n%du{é r&%bﬁlgmﬁ% g&%‘ t L1“(ammo) 2-(2,6-

ema, acute oblastic
dlmﬂdBﬂgmmbé))hmm@mw- hAdlioms 0re3-(4r e mittsi- kopioel , B alilkyho-dsoindol-2-y1)-
pi e }fin 2;:6{]?1\9§g)mﬁg hi)%lglrﬂ#&gu{lga m@cg%éﬁgts?ﬂt rkoﬁgagegpg/a%éee %frodrug,
ste(remgomeﬂer fapmbrph the(eﬂf,&mdlvaim()i& acid, hydroxyurea or trichostatin A, or a

h§B(A ‘Hg%lh}g %cclsﬁtglh%d o t _y%}%%}gsyd}%ia, Srggru%[ stereoisomer or polymorph

thérgof,ndol - 2-yl ) - plperldlne-z 6-dione), or a

aryaceuti cal ly, acceptabp sal.t, sol ate,
B RD ot Embtisar Brov s iig R Bie TRbPLSfor IieTamsing feta
hevighéith @xpiekslon Y 8 haeH 1€ Aedd thbrdo€ ROSHpsiny adminMierhg to a patient in
phar maceutical |y acceptable salt, solvate, hydrate,

negd Saareyf, ansquchgp SBIPUAL ofran ‘SHP‘}‘PR}PW IRBY @Hflpm[.rlzig,(f]g ,|4(amino)-2-

QIGREE ﬁl@ﬁ@ilﬁﬁ%lﬂd@ﬁﬂé’ h degiohe beB 14 AnfindBLERAS, 3L @hydro-isoindol-2-
I ncreasi ng fetal ean Obln expression 1n a Cd

ylrpipsridiengowlipned.cen sphagmeedutically peceptably gadt atplvate hydrate, prodrug,

st&@&g&kep%{}roaly%lﬁ&%e@‘o% %&H'ﬁéﬂ)&@f&%% g%érn s ea (05 ’t%c_:hostatm A,ora

I NMUNOND conpou
phditogesuBcaliypagceniable) salts silmate] iydeate, Bodiugnsternoisomer or polymorph
thaebf- am no- 1 - oxo- 1, 3-di hydro-isoi ndol - 2-yl) -

plperldlne 2, 6- dlone) or a pharmaceutically
[283]c elnt amloltteer Saibbdlmelitypmm,deﬂ)l’ﬂream are rpeirhdds,l@)r inducing apoptosis in a

t er epi SpNer._ar. po h thereof nd va aci d
B Ih eap e ot Do BE Arstenapt ot itk A BEBHFy e of an
imaGaephedhil#osaddmpanidalgs,4- (ayxﬁha)-ﬁ-a(z,ﬁlﬁiidxqg-plperldyl)) isoindoline-1,3-
dloltleecr)reso (2 %gl?rr\o ?royg)-i %”H’h;PJ%o -isoin clioﬁ J-yl)-p1per1dme-2 6-dione), or a

pharmaceutically acceptable salt, solvate, hydrate, prodrug, stereoisomer or polymorph

thereof, and valproic acid, hydroxyurea or trichostatin A, or a pharmaceutically acceptable

salt, solvate, hydrate, prodrug, stereoisomer or polymorph thereof.
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[252] In another enbodi nent, provided herein are

nmet hods for increasing fetal henoglobin expression in
w@2atis3eed i n need thereof, conprising adm ni SPEF/USPOT/@12495

a patient in need thereof an effective anmount of an

i mmunonodul atory conpound (e.g., 4-(am no)-2-

(2, 6-di oxo(3-piperidyl))-isoindoline-1, 3-dione or

3- (4-am no-|-oxo-1, 3-di hydro-i soi ndol -

yl) - pi peridi ne-2, 6-dione), or a pharmaceutically

acceptable salt, solvate, hydrate, prodrug,

stereoi sonmer or pol ynorph thereof, and val proic acid,

dr ox L I

péé]i . gnp ?%%{Fegraesﬁ%cﬁﬁwﬁ{‘ @?M&écﬁhﬁ?lg%e ﬁlperﬂfﬁlglg f@&ﬁi&ﬁ&gﬂb}ohferauon ofa
maagﬁme @bﬂ,oammpmnpodn;tm@mgha malngrmtell M@:B]n dffectiveamennt of an

imEayRapaty ] (e & @afiol- 202 e itkol 2 biskRHY)-Mindotine-1,3-
dioRe rasaBL(gr\aamhoCEbko-\M3t-mhgaroefsbmdbl-yql)apipenﬂmfz é-mhone) or a
i mmunonodul atory co

phappam ) popepebia st gowet Hidalty ProdpEISIaRfPE: 3 pplymorph
thegéc?nﬁxcp*&alprow acid, h drox ea or trichostatin A, or a pharmaceutically acceptable
m no- | - 0Xo- hydr o-i soi_ndol - 2-yl ) - pi peri di ne
salt, zo0byatti, byidepte, @rockug,mfewa@@alt PrcRA yryoasztésiea& e salt,
[Zﬁ \@Bﬁc e gﬁ e[%t Rk Yebitighs &Eﬁ%'&?ﬂﬁrcoﬁfpnﬁgkﬁér%@a substantially
thereoft, and val proic acid, é%drox yurea or
puter(S3 hwttmmfn oh,a substantisiby prie 6R) ¢naatiomes o animpugomodulatory

coRBp i o TEril L B Oh B BB Fsps sad -amine-

1-gx05HUB- dlhychbat&adoleﬁgbebmm’dme-@xﬁechlouelzl herein are

thods for in t|n roI Lla ' -
) 5 Fymir syl PePbl (e ARG PR Rfperav>-
isothdotizlel N B-didreLsit3-0f- amfno-lmngﬁmmykim-mom@ﬂpﬁmp@eﬁdine-z,s-

(e.g., : :
aidy rnmbymagentigally B565pELHA 9 FRIYHF) BB nRIfe Srepisomer o
pog)n%}%h Q!iereotl" and valfrmc acid, hydroxyurea or trichostatin A, or a pharmaceut1cally
am Nno-| - 0X0-

3- di hydr o-i soi ndol ridi
acccz)tréﬂ@ sah é))lvatﬁ hydragg, afq%E%&EQfE%F?WC%?c%%Y‘QBB%‘D‘EST ef’% inany of the
usé% ?tho gésﬁ‘i%ed REREH &k beSdRhiB RGO SimAfanBOhsyTWoRburrently or
ereo val proi c acid, hydroxyurea or
Se@wmtmﬁxtatln A, or a pharnaceutlcally accept abl e

salt, solvate, hydrate, prodrug, stereoisoner or
poIynDrphSﬂHeréaz__Higéﬂiﬂﬁgﬁﬁg enbodi nent, the

{ hads ﬁggf&smﬂwn&r %‘e@nﬁﬂﬁ]&?ﬂo’ﬁ%&t&% dspdhdde &> 4-(amin0)-2-(2,6-

ure enant |1 oner or subst.an

dl@m(é—p@e)ndwhhnsmoddmeomahonemnﬁweh@mmtal@pcy 1,3-¢iyslerisoindol-2-yl)-
Py ol el i SR o ihont g oligally

adhﬁnﬁtemd @ datiomk. nGychng therapy involves the administration of an active agent for

a per1 3%31 F%ﬁu‘% 8%% 55{9 go% : rso %%Q&pn%bﬁ?b% gbgﬁog optn%'e e repeating

thik- s(aqm'ﬂm) adminZstfitidno QyCcBag ilpeanydean)rgduce the development of resistance to
I soi ndol i

oms g TR eI, S0 Ry BT ;SidRoFITepts 95 ons; e thegapies, andor
impots tHE OffRhey OF the tRAGhemceut i cal |y acceptabl e salt,

sol vate, hydrate, prodrug, stereoisoner or (EPhX
[258ler GomseausRilyy it PRoFRECHIS mbedimeny gt ta g pemodulatory Bhhpound (e.¢.

4- Hrh&hﬂ@tq%td &%%@ﬁxp@n@ﬁ@tﬁ@ﬁﬁﬂﬁh&@|3L&ioné16f3S-ﬂ{ﬂ&hhﬁo- -ox0-1,3-
salt vat e drate r odr ug, Sstereolsoner Qqr
dlbbclryrfgnp@ﬁolt%})e@peqlﬁngﬁ -gfonghis 'administered in combination with valproic

acid, hydroxyurea or trichostatin A daily and continuously at an initial dose of 0.1 to 5

mg/day with dose escalation (every week) by 1 to 10 mg/d to a maximum dose of 50 mg/d

39



uses and net hods descri bed herein can be adm ni stered

si mul taneously, concurrently or sequentially. 5.4.1
WEYOZMBG3ITHERAPY [ 257] In certai n enbodi nent s, PET1ES2007/012495

i mmunonodul atory conpound (e.g., 4-(amno)-2-(2,6-

di oxo(3-pi peridyl))-isoindoline-1,3-dione or

3-(4-am no- 1- oxo-1, 3-di hydro-i soi ndol - 2-yl) -

pi peri di ne-2, 6-di one) and val proi c acid, hydroxyurea

or trichostatin A are cyclically admnistered to a

patient. Cycling therapy involves the adm nistration

of an active agent for a period of tine, followed by

for@s &2tas(thera ? is Qdferhle@2 MBS ther Pibstiment, ag uﬁfmﬁlbffﬁ)du&miy
repeati ng i s sequential adm nistratjon

compmddy. gech(aneiagra-@ tﬁedlﬁéQ@l—EQ?ﬁéiilﬁ(l))olponghgqgg,%@op%or 3-(4-amino-
-ogpel i @-1&)%&3?% %12%"1 | d5i50-2,8VAb 3‘:15 afiRfiSterddng cdhfhation with

féct one erapl €s, I mproves the
valpfdi¢ aqdyhﬁfroxmma petichestatin AP a@@mg!éqﬁ abautyl, 5; H0,m@5me/day, or

in %hg a.ué(.)&r{t of %g?&dl' dﬁgday% 4%@%%%%%9?&{1&%%“&% week or two

wedks( afitestdp-aXo(2o1sizl ivaek cgelpi peri dyl))-isoi ndol i ne-1, 3-d
1.-
23gf nihe SebpdRErE Fr Gokadiupta, compopng (&8 4s(amine)-2-2.6-

dlo&d(ﬂ-pﬂpshﬂylgﬂlsbfhdbﬁﬁb-lltmtlioﬁa onBi(k- ara:hpﬂeoxwo lz;iicdﬂiydro—lsomdol 2-yl)-

ri chast at i dai | con uous
pintdis 2 rckins sad salbare oot PyfietirgX gBioeRRtn QL& Sekhinistered
oraBISC AR dalinis8NEsY o @EMmBNohodathBy sethPolml @. gmk-l(mmo) 2-(2,6-
dose of 50 mg/d 39 WD 2007/ 139939 PCT/.US20 741&}‘2(411 [
dme(3-a§)erléw@)-§§"m@fla-dy3 fliong Gr ér(4razginor lnoxer ydro-isoindol-2-yl)-
plp% %'ﬂ%@n chm&kg%mé 6ohiRles peRIBRPVAPrdi€ aéid; hydroxyurea or

ami no) - 2- di 6xo( 3- pi. erldyll))-lsomdollne-lSd
trlqh@a@tlmA ng@rﬁyﬁtﬁ. of four to six weeks. In another embodiment, the combination

is é'dn%ﬁ%te]recig b? Ext]t){agfeﬁoﬁssﬁ ogerxbau@d’ﬁﬁﬂtgésn&legy @yﬁé Of}fa specific

m nl s n conbi nation W th proic ac
enfwydmxy Lomeecyole camprisss thet admipistration Oﬁfmmbom I¥:1) éleUtiZS mg/ day of

o Sy RO gl DB SRy it

1,30diohwor 3 Wdedsinod] -0 3i-dih§d1fo§dsoindol-2+'yk)-p&peﬁdmy€2,@_dione) and from
ab%éslgt%) ak)gut(() g(ﬁqoﬁglbg? ?% 8b013q(9|)g§w§n0%| a%zyda%p QP&HQ% to about 500

mg/ ﬁliz@lﬁij bfl{bdyt-5036iabo@ 200)&ng/b:;23darbef \efygoferacid, hydroxyurea or trichostatin
4 am no I- di hydr o-i soi

do y
P ép R a%%é;eneﬂ?a f\';m%’eES 8JETeat t%?%%uhegaumber of
cyélEs Hﬁﬂlx&‘%“ﬁrﬁo&tthél cOmBIRitiof MhdiS) Babehinidteddd ¥6.a pﬂttelﬁt will be from about

adm ni stration of an | npunonodul at or corrpo % a%
ong iq gl?ﬁu,t,g _czclfzg, rgore typically from about two 1o aboutl cycl s, and even more

ty;%zﬁ%%&n@b@ﬁﬂh@% tb)abbﬁpfongeyaébe 1, 3-di one or

am no-| -oxo-1, 3-di hydro-i soi ndoI 2-yl) -
[ er|d|ne26d|one '
Lo \8F pr EHARMACE AUE FORMS

[ZGt}]r IPrRa G &fmﬂd%i%fon*s Qa§ bé‘ uyéﬁeihsthe b&p@fhﬁbﬁ@fmdlwdual single
mbodi nent, the conmbination is adm nistered

unjtiopagrcnEms. PHETACEHILH) eema%mnsg?eldiﬁq%a%gorwar?ﬂlded herein
coﬁ%ﬁlsg bffe@iviRREMHt © ff aﬁ%ﬁﬂhgﬁﬂﬁula&ﬁ? cﬁﬁfﬂoﬁn@ 1 Hgﬁﬁlno) 2-(2,6-

mnistration of fromabout 1 to about 2
digyo(3-piperidyl))-isoindoline-1,3-dione or 3-(4-amino-1-oxo-1,3-dihy ro-lsomdol-z-yl)-
piperidine-2,6-dione), or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer,
prodrug or polymorph thereof, and an effective amount of valproic acid, hydroxyurea or

trichostatin A, or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, prodrug
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an i mmunonodul atory conpound (e.g.,
4-(am no) - 2- (2, 6-di oxo( 3-pi peridyl))-isoindoline-
wa2@7d3%8%e or PCT/US2007/012495
3- (4-am no-| - oxo-1, 3-di hydr o-i soi ndol - 2-yl ) - pi peri di ne
-2,6-dione) and from about 1 to about 2000 ng/ n2/day,
about 10 to about 1000 ny/nR/day, about 10 to about
500 ny/nk/day or about 50 to about 200 ng/ nR/day of
val proi c acid, hydroxyurea or trichostatin A for
three to four weeks and then one or two weeks of rest.
Typically, the nunber of cycles during which the
or %&%‘ gﬁ{ {h%f]aotfh ?BMadeﬁ’u% Eéilﬁ&ﬁsdaﬁcpd&agﬁfdrﬁﬁtprwlhkd herein can
m a out

out one to a cycles, nore typically
furfhep pompuiet one\or MoTedNFIRieNts, QayiEers o dilpente Rhargsceutical cornposmons

o ARt 5 R SRR i s

celBharbome eudrical conpositi ons can be used in the

[Zﬂgﬁ] a h%@tl o ‘SlgFai ﬂ%ﬁé?fo%éc}]eg%ep l os%ﬁ”fgg egt‘raﬁégaq,r%gédﬁl (e.g., nasal,

sublRigehl) vaginhl busal,ast reétﬁla,qtarmeﬁlr(mgt suh‘cutmeous intravenous, bolus

T R WL -

pre%’afa‘h’oﬁg) ﬁ@nﬂdegﬁﬁgl'ér tBarBbityakicirs Ir?aﬁhmd@htidh m:al)patlent Examples of
| peri i one ceutica

dog?@gégmw’@ luglg) but age, F‘9'aléfélteﬁil§f§ GblEYS @ erabieblpdpblets)s caplets;

caﬂ%’uﬂgr é’tﬂ:h% B 450k @Ela{tllﬁ%ﬁﬁfles, ncheds? tﬁ)f:fl@? ldzeﬁgﬁ,‘rﬂwpbrsmns
val proic acid, hydroxyurea or trjchostatin

sumrtnness POMEiaTs; perasls bt &b Rasal sprys eompaless): %?}Eﬁrléﬂ“ég dosage forms

/ 8“% 9 R8ludi o)
Su%ib% 3%203 Olg%gp%#g%gsﬁmﬁn%gﬁ E)E er eof . uPlhnlagr Sflrlgrc)gbstulmcs afle &> A4HCOH
or nomaqsectusdmuamspm%ee ofldnmgatm muxlg@gs,rfgraewﬁteg-ghm liquid

n | r Eter@l ad
e 5, S, A5 YR A Pl B et s
to & patientpeyy ddes ohether nplthalngt prdpafaiont evitabderfri tg@c@mlmmxstratlon,
tic stem,.cells

AR M 5SS oIR8 B0 NSl o provi
it Q[cﬂﬂosagbﬂf@&‘srﬂi suitablg. for pasateral adoidibtngicml to afmgientl |

Bl B St W BT BB BRER Sy acoaig on

théiPhised ¥ dr&fxlaiple, atdb@h@@fonﬁ&xsed in myacmemmentmmsease can contain
ophthal m c _ preparati trans

leigPR ORI SE S ORFR PLITE AETUH RE HeTNadt <Bmprises gp eglosage form

us®d in SRAGSIE HeABndnd6F ﬂﬁ%ani@tdiseaﬁﬁ Sﬁhldrl}mafpﬁrht@al dosage form may
tablets (e.qg. chevvabletabl"{3 apl et.s; ag th 1

cogtpim smallernowtyn et ore ‘@‘e‘?“a"tei of %ﬁ%ttﬂee‘ gre 858?‘?@& mpnses an an ora

dotsﬁ%ﬂ)?ﬁl  use@48 ﬁgﬁ:sthe gz!uﬁ@ 81s84RN T, hes@é&ﬁp&fhbf Q&yﬁﬁm which specific dosage
aerosol s nasal sprays or hale

fogg:s prowlqquilqugel@dgxgg@.ry %’ioﬁaaon%@qtlgﬁﬂvg q;rreg)q,l rer)t to those skilled in
hEURO%ZL A nk?)n% M5 PhabRaleubdbl Sdncet, POMMIER. NBiack Publishing, Easton

suspensi ons ., aqueous or non-aqueous Iqu|d
PA@@¥Nsi ons, oil-in-water enulsions, or a water-in-oil

[25%@ g%m]p%l%#s Sg&’taxg?iq“ull dsBbhs aftl QOfJgegbfrﬁs corhfiddelone or more

or arentera m ni stratlon
excipientp.aSuiattle eswaledt&:qls weil lmonelrtodmﬂersésillﬁdon the art of pharmacy, and

nd%-l%%atgnagt é&?r?plgsuclﬁt sultagle & 1p‘ieq19§ &%lprmmﬂ] heklA T WiBther a particular

excipient is suitable for incorporation into a pharmaceutical composition or dosage form

depends on a variety of factors well known in the art including, but not limited to, the way

in which the dosage form will be administered to a patient. For example, oral dosage forms
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and sterile solids (e.g., crystalline or anorphous

solids) that can be reconstituted to provide |Iliquid
welowanssor ns suitable for parenteral adm ni stPEL/USW0T/@12495

a patient. [262] The conposition, shape, and type of a

dosage formw Il typically vary depending on their

use. For exanple, a dosage formused in the acute

treatment of a disease. can contain |arger amounts of

one or nore of the active ingredients it conprises

than a dosage form used in the chronic treatnent of

the sane disease. Simlarly, a parenteral dosage form

sucHBY tati&B hatlyconfih leREipRABUY: Suitéd R @sOIn HarecRi db&aege forms. The
active ingredients it conprises than an org|l dosa

suitebiity egeaarftwu%qr EXeipigns mayalsagepend en the,aseificRetiye H&&redwnts in the
dos‘é@é’ forhl) WY e&lanfpm@ Ghd 8&oﬂ%§ﬂﬁ>n Jf%ﬁ&% aEﬁOé’ {rfiechiBRS &la be

Vary rom one anot her w | be readil apparent to
accemed bx ispme gxfipienthaichmas lacw@, orewgen emw%gq vhtes Active

in ,égiz%%n?ﬁl% g&fl%%%ﬁﬁﬁéﬁc? i Ca?m ney e p %H?#ll'ggl IsR&eptible to such

accelergred dedoumpositinh. doermgeu Vnsertmnpmbgémmrés encompass pharmaceutical
t
corfRSHRM R aoSHld AP B BLRLEN e AF B ULk hno- or i

art oot
sactiearides mAsiusgd bruzin lths tearh ‘$autdmlsﬂr®”eman|s itieattthe ameunt of lactose

pre HRE 1 Gru SR g O TR T b5 aY AR B Gt O an acive

1ng&ﬁwaﬁ5|t|on or dosage form depends on a variety of

ors known .in the i ncl udin but nat
IZGF?#@@@S% ee CARPRRItions pr eéﬂlef% CAHSUPRIFGTFIRIERES thpd are well
kncﬁﬁmrﬂﬂhétaﬁrﬁﬂ dr8 liSteR o @RAmpleOin QX AR phar%ebpéia%ase) 25-NF20

forms 41 WD 2007/ 130939 PCT/ US2007/ 012495  such

(2003b| bx gengen). laginseriise eQuppsiiti pscoipprise Actizg nf%?dlsgfé g pinder/filler,
andPR[BREREh p%gﬁﬁ%uflgilf?coﬁﬁﬁlbléﬁkf ﬁti&n‘a&%tﬁ:fallﬁ ace Ptable amounts.

partlcular eXC|p|ent may al so epen on the Speci
Particvlay kactasgrieati dasege formsisempriss agfevefipgiediants, n@svmﬁfstallme cellulose,

prea%?atﬂg%&{g{%%btmg SAE sRSlkye i ngredients may be

Yy sone ex0|p|ents such as | actose, or
[265heﬁuahgqsredxdled bheeetie pre avbydnoms phmgla@dumw sompasitions and dosage

forgﬁ g‘gr Sergeac?aei Orﬁdlsegtgg 8 d al ?t% Neecfiste Qﬁé &éngrgclia 1onyof some

econp03|
corﬁ‘pcn&ﬁisu ot le?jample[ ﬂﬁlaﬂdﬁi@b@fﬂ' |vmat(s gerftonpasisely accepted in the

har naceyt i cal i nd osage forns .
PhBRESHr o] P L MRy S G800 T SBRO B L determine
chaz@endics @aéh ?]s%eusm &Qﬁ@?tﬂbllﬁ}h@f foemilatioas bogairhé.esée, e.g., Jens T.

neans t e _ano nt 0 t ose e t, | a ,
Carsfragen alifibg éf’%mz@r‘ & ?’Wffﬁe’f %C&LBFE%%{t N3 NY, 1995,
pp.fF0Es®f Inaé'ffe%c twater arldVea@ad @ Mrate [HiBddcohffobRA-dfisBfe compounds.
conposi tions prOV|ded herein can conprise, ex0|p|ents

Thysy e effect pE materiongwiorinlatinn cap be o great depificaaer sipgs moisture and/or
huxﬁ?ﬁﬁgpirs cotntnddl$ eﬁéo‘ﬁntéo g@ﬂ\?@tﬁ?ﬂﬁh@f&l&ﬁ% had@liny; %Qckagmg, storage,

I'n general, |act ree compositions compri
ﬂHQ@PPV6n¢ng#@ﬂﬁ@mwbmﬂasblnder/fllIer and a Iubrlcant

[2662 s mgg%%@ i&xhﬁﬁééeﬁhgﬁ WBApLRLEne At RAAEERGHIY ArE6Hdkd herein can be

prepared using anhydrous or low moisture containing ingredients and low moisture or low

humidity conditions. Pharmaceutical compositions and dosage forms that comprise lactose
and at least one active ingredient that comprises a primary or secondary amine can be
anhydrous if substantial contact with moisture and/or humidity during manufacturing,

packaging, and/or storage is expected.

42



Particul ar | actose-free dosage forns conprise active
ingredients, mcrocrystalline cellul ose,

wEe@®7Qs49se i ni zed starch, and magnesi um st ear at BCT/p21957/012495
Furt her provided herein are anhydrous pharnmaceuti cal
conposi tions and dosage forns conprising active
ingredients, since water can facilitate the
degradation of some conpounds. For exanple, the
addition of water (e.g., 5% is widely accepted in the
pharmaceutical arts as a neans of sinmulating |ong-term
storage in order to determ ne characteristics such as

[2622e I\ Axih@ﬁro%& #hgﬁmﬁzteﬁgéeh'ct)ﬁlp%gmﬁﬁ ISAMIA e PREpaR¥EAnd $t8Rd such that

Carstensen, Drug Stability:
its mmm rceéur& ipmanthioed. A¢comingly,MahrdoupeRIeRpSitiRgs capbe packaged

us1g% B eal‘tenaﬁf kmﬁqrz g ev!t& € F)E)ﬁﬁ‘& to ?ﬁ{eo Eu&nﬁilam%g/ can be _ll_rhcluded in

era conpos Ion o me conpoun S.
suitdbbe fokinabdry &fts WEkemples of shitabieiparkiaping daciude but agprrmthmlted to,

L A

a@@ckag| ng, storage, shipnent, and use of

f ornul ati ons, 66]. Anhydr ous r maceut.i cal
(2688 moEER BiRS st hoEe AL PR D GGG HiSP g R dgpogs forms tha
coﬂﬁﬂ@@éx@o%bf&@ﬂ&ﬁﬂ@ tlﬁit @éddc@Wldlfﬁtesﬁwwhmhmmt ative imgredient will
i ngredients and | ow noi re or

‘I 2 3
deqasmRRsei SHSh CEmRPHRHSe W eeﬁﬁﬁsérﬁ%ﬁ@ %n a%%b‘%‘?@s include, but are
nof BiEd k) %tlSﬁﬁﬁﬁﬂs Sl &F4R8Mic and, g bhfes| opsult Rdtary.e
I N redlent t hat CO rrses a romary or _Se dar
Likegthe penoantnanddyges ¢ @&mﬁr&hﬂﬁ%\ﬁm@w ged Sv‘w‘ceﬁ H%%Pﬂq'f‘%‘“’e
h A6k limited to, th
mggg’fg{s lgtgo@rogé ﬁ°§H &%%%‘?%3%42 vgg%%gﬁsggsg ut not Himited fo, the

rotité:‘ﬁ/y wesich /i ot asdmingsered Ao patiens r doweyaTavpiced dpsagg forms provided
L. X )
Tel“é cg’ﬁh“:sf? AU gb&"gg“@{ 95ﬁ§°ﬂ39(eséAc 5 g&aﬁfd&h -efRbioxo(3

ure | I ngl
plIﬁﬂWﬁDmmﬁIﬂmBOBB{dumréa(’ﬂ mmxmamoagﬁleB-ddBﬁdnngOlndol -2-yl)-

PR LR BB APl ity B0 g G rotsome,
pr&i&ﬁgbh' gSIytﬂﬁoerﬁ itheaEdfdn ra'alcaln&gmn Igf f(;n?nl ah;dat 0h Otto abeutnld0 mg. Typical
comm o ST b TSRS St Bk Hts-tionocs

plﬁérfdyﬂb -ifAsESinel B8 &Mlorke bt Net-apiai 1 -ded- lf@-ﬁﬂi}fdlr@uﬁ)mdol-}yl)-
har maceutl cal conp05|t| ons . and do or.Ims

RS IRITS-S6- GBI DPEMEEARSSOH SoaeR RO s Bl SUVE e YA, Hgreoisomer,

prmg%rﬁelﬁ%\mu%érwlﬁ%%ﬁodﬂt bl absigoameses, 7B, 12.5, 15, 17.5, 20,
ound are referred to herein

25, §Qamqa i15@ 05200 Mg | Indeparficiiangrabodigent p rﬂaOP%%f fogn comprises an
sa: % 1‘?&&? &}E'F‘ib‘ﬁa (B U-Qinfingr2 42 GMMfIﬁf)&ldﬂ)) isoindoline-1,3-

the "anount s ‘and types. 0

dienecomp- é4?asllnq-h@xé)nb&ﬁh@’déﬁﬂs%mT}Wé'PéW@én%? Sagippgerr 2
phlgﬂg%cge?fggﬁ uf :#c@g@abgeos%ﬂg EOIL?KE nﬁ};@é’te détér@:&i%oﬂl‘é{;) %&’drﬂg of Bolymorph
thevebtin drt areurtt o laboutdiiZnb stQarZéd:rtSQ mat Tepical dqae%ﬁ@ms comprise
vatlﬁlrglcce%lld ara gﬂarmaceu ca&’lry%\&%&gble salt, solvate, hydrate, stereoisomer, prodrug

or polymorph thereof in an amount of 1 to about 1000 mg, from about 5 to about 500 mg,

from about 10 to about 350 mg, or from about 50 to about 200 mg. Typical dosage forms
comprise trichostatin A or a pharmaceutically acceptable salt, solvate, hydrate,
stereoisomer, prodrug or polymorph thereof in an amount of 1 to about 5000 mg, from

about 5 to about 1000 mg, from about 10 to about 500 mg, or from about 50 to about 200
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herei n conprise an i munonodul atory conpound (e.g.,

4-(am no) - 2- (2, 6-di oxo(3
wW@REenswyd )) - i soi ndol i ne-1, 3-di one or PCT/US2007/012495

3- (4-am no-1| - oxo-1, 3-di hydr o-i soi ndol - 2-yl ) -

pi peri di ne-2,6-dione) or a pharmaceutically acceptable

salt, solvate, hydrate, stereoisoner, prodrug or

pol ynmor ph thereof in an anmount of from about 0.10 to

about 150 ng. Typical dosage fornms conprise an

I mmunonodul at ory conpound (e.g.,

4- (am no) - 2- (2, 6- di oxo(3- piperidyl))-isoindo |ine-

%1 Bypidil gﬁﬁcgérfoﬁné BorBp? 1§B)hydroxyurea or a pharmaceutically acceptable salt,
O0XO0- | hydr o-i soi ndol - 2-

solpatpebychatﬁestzreelsamaaroémg@r ;mgsfméreemreaf injangeneiptt g6 L do about
t
50@@ %ﬁ?&mﬁ‘es tQ H5&2300 ngum 305810 tol%eg{ Do, from about 50

reof 1n an a about 0.
to eYQdilt 1000 me2 fivm aiput 50 16 abog, 500288, BdTom @boutwaoaboq'OZﬁO mg. Of
coxﬁg t#;@ g%gﬁz‘%g‘%% 61?}%"%% %g %l? 'iie%ee})ddoqisﬁng %ch(?ﬁgnagent used and the type

of 4rséa;mand)soide(r2zeﬁrg:h-@xm, @rweptedldiyha)@aged;m ndol i ne-1, 3-
di one or
3- (4- am ri5.1- oQORAL DOSAGEEHE BORMSndol - 2-yl ) - pi peri di ne

e SRoURE Pl BB BRI st 5P Al Rlbon

adxfnhﬁﬁmfonl dande r&ﬁ@ﬁf&d asfdlabau dodagedorrhs, shith as) 5u0areﬁibt limited to,

. pi cal 0 r se .valpraic id or a
(ot (e BT TSI el @PePs, and aybisde an v red svPups). Such
doSdef8RhS Qs RAIn ﬁédh@érﬁﬁne@:ﬁm@@dty apa&tvetlhgxrea%ts Bod®thay be prepared by
amount of 1 to about 1000 ng, from about to aboqut

metigpisiag pharmaesy welbknown te those geilledBpthegrt. o?eefgﬂﬁ*fﬁaélﬁo@fmmgfon s
Phﬁ%&%ﬁ@w&za&% Hhth p% PheRk ﬁeﬁagﬁ% Fi2dsfBh P& QIBIT)S

trichostatin or a armaceut 1 cal Ty accept abl e sal t,

239 iypésal hyed dasage fosnepryidedrherein proprengred byppompiwing fthe active

nd 8550 30RO SE ck f somvniona

phampacenti¢al onnmbumdlmg Gechoiqubs UEx@PEntkan@rId0D #ide3ea 88y of forms

AeFTH e 5P O PR R R g of e, excipients

suftadly ﬁdrﬁxsc iy di‘a‘hthchcBr&i@ﬁéHoS dosape fcpmmihdlgtde;bup @kqmmitrlpimted to, water,

_ thgﬁeqf in.a nmount of 1 to about @P’ T les of
elyegl P18 alep VORBHAGFNTS, PISSHIVAHYSS: a& SolgPigg sEEntso Bamples o
exlE'iglenfsr Qﬁfﬁaﬁﬁ%ﬁ u&din solid deslWosdLORBrHE (.1 pawaa@ Uﬁabft@b t@psules, and

out 500 , or from about 50 to about, 250

caplgfy) teludey, éu%eye &t lipitgehioytarglies; Figarsy, eﬁfrwrwta@eﬁéﬁﬁulose diluents,

gramatd?% ar?geﬁel fubSicaus) rumaefe dndntkihRgrdivpegek. di sease or

di so bei ng treat ed prevented or managed. 5.5.1

2TRALL desmditab basolatquhy srardagd peUgOUs GRPEBITIEBHS techniques.
Su@% QLR GoRRS Eirbd ﬁ%gm%&% Sa!ﬁ to? @m@ﬁfod?ﬁ?kharmacy In general,

mnrstration ca e pr as discrete dosa%
phamarsytical chmpositions and éosaec f¢mm aregrapeted hyawtifrmly and intimately

d{n%ngg ahe %%%Q£§rfefl%§ ()SrG‘Ié?jﬂ hgl?*a%%.frge?%uffrﬁewg arzgeéles%?lg carriers, or both,

and d[ﬁneshapmgetﬁepmdm:mtb teslesirsl pesadationaf mngassm'ye nts,
7" kSRl FEFrfihe ok SRR PR ot nifTting ERMfpressed

tatRewicay be Preépared by compressing in a suitable machine the active ingredients in a

free-flowing form such as powder or granules, optionally mixed with an excipient. Molded
tablets can be made by molding in a suitable machine a mixture of the powdered compound

moistened with an inert liquid diluent. .
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Phar maceuti cal Sciences, 20th ed., Mick Publi shing,

Easton PA (2000). [270] Typical oral dosage forns
wWEe@viskwad herein are prepared by conbi ni ng t heP@UB2087/012495
ingredients in an intimate adm xture with at | east one

exci pi ent according to conventional pharmaceutica
conpoundi ng techni ques. Excipients can take a w de
variety of forms depending on the form of preparation
desired for adm nistration. For exanple, excipients
suitable for use in oral liquid or aerosol dosage
forms include, but are not limted to, water,

[27%'(] Y &QhSipl ég'df%xclgli&@"@xla{%anf heAYRd A Gra@ﬂﬁéﬂg% forms ¥r0v1ded herein

eservati ves nd col orlgg agents. npl es . o
mcam ittt sobliiniteh e tiodersStllers thP%FaB?SaPnCHB@E‘Q@“F oPiRders

sui aﬁ: fo’r u@g éﬁ?ﬁeﬁma&@lﬂlc f éom?@sgl%ﬂseﬁld d%@%j%] e foRk Sichide, but are not

are no st ar sugars,
hrrﬁiedrtﬁg (mmy staadH, potate statahl, osethenithngbes, gelatlg; maéanch gynthetic gums
ent s Licant.s blnders

su rﬂcgé a{ L].ml gl a%tgi §l%1<§nc % ﬁerdélghg%g g;{:o(;%\trac%e?%i % ygacanth guar
gufl, 381Gt a&ﬂ&ﬁﬂl&w&twéﬂ)@&g»ﬂbﬂ&eﬂahﬂsm gllelkse aGutatle, carboxymethyl

dosa e_forms can be re d a f th
B R R R A R G e R g
cel@kﬂaﬁg Brd-QEIAENIZEE SRFHD Ay @SxPhropyi hethiyl yelnosel (4 £.hlos] 3208, 2906,
adm xi ng the active ingredients with liquid carriers,
291 Pnerisrogrystaliier edlulepeeand mpytures ghergfi h  and t hen

‘iﬂg a Fﬁlﬁ‘tﬁbfer@nﬂ% gﬁ' HizdrobRisfal ﬁrh:eceﬂaﬁitse Elfhllft[e@ %&ﬂzgetrioo Hmifed to, the
cessar or exa a e can e

e o\ b 51 i ek S vl BR PRk a0
(a\%rllfc‘lgﬁrﬁe&n@Mg%@%bﬁgwr@ﬁ*ﬂ%% BiVi&eh] AfickNSales, Marcus Hook,

Irve 1 ngredi sina free-flowng formsuch as
PAomttemixturgr thetdods Ancyperifiodiinder is x uxipre pf miprocrystalline cellulose

g)éfg{h e(gt R%W%E cetlﬁpcisgtsgl Uﬁt\‘?f(ﬁf%éggl Rl dide ahﬁ’ycﬁous or low

ure o red conpound
moiBiusé enephemstdn additivae mCludeqMVICIaLmHaﬂ 03™and/@arch 1500 LM.
07 139 /USZ 7/ Q12495 2731
[2%3] gs P ers St :gt@ 8 QI Use; "ht e pt g&s(eggglﬂfecg)nﬁiosmons and dosage
foRh®piodRibdRiéh nnclums; Ibuelgre o lindtee ta,ahlcl, tatciuedcdrbonate (e.g., granules

bi nder s, f|IIer i ntegrants,  a | ubr,i cant s . .
oromm i G s T it AL BLARS aolin, manmitl
511?85@83' §dr9fﬂ§l aaeknd ?&agﬁatﬁxﬁké@sth&w attemiitutes allie&e(ﬁibt'l‘he binder or

t ed corn starch otatq _starch, or_othe

ﬁlﬁr an @h@@lacgéﬂl%l FﬁmpﬁafleF%PTOé(rﬂ?dé’;‘r‘Fﬁ‘h & WB‘CQH??Q‘%SGEH“%‘W about 50
to%ﬁ@&f &b wé&‘ﬁ’t Wder 2 (f'?ﬁ(% BharflaBbdtical 86thPosi@éMISF dosage form

gl nat es, agacanth, guar gum_cellul os
[236H Dzsmtaenamsm\besuse@ lrgthe cemwﬁl loat prsvessd hegein tg Pesaide fablets that

dlg‘iﬁFeg?a;ty rre}{%ﬁy PB&Q@GF{B *&X' eﬁbﬁ’&ﬁm@ﬁtl CtapBts #f2€LoKthin too much

cellul os yvinyl pyrrolidone,
dismategydnt nr dlsulnmate pm etoge@eawhﬂiz thoge thag centain too little may not

dl%%‘@re{%g g{ﬂﬁ siredt d 'é&eyclr u%%ﬁl‘ ﬁe%gred( ﬁng tionSOFhus Zapﬁlfﬁclent amount of

Crocrys I ne ce ose ana’ m xt ures
dikihesgeait ﬂ[w&mxielﬁw mbimach ommodfttlmccdemmstaélb'l gl the release of the

S o SR B L il B o

arffSurR & dishveGlaht tdd MAbies based upon the type of formulation, and is readily

discernible to those of ordinary skill in the art. Typical pharmaceutical compositions

comprise from about 0.5 to about 15 weight percent of disintegrant, in one embodiment

from about 1 to about 5 weight percent of disintegrant.
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(avail abl e from FMC Cor poration, American Viscose
Di vi sion, Avicel Sales, Marcus Hook, PA), and
WOorRoors®39 t hereof . An specific binder is a m xeadr/Eswh7/012495
m crocrystalline cellulose and sodi um carboxynet hyl
cellul ose sold as AVICEL RC-581. Suitable anhydrous or
| ow noisture excipients or additives include
AVI CEL- PH 103TM and Starch 1500 LM [2751 Exanpl es of
fillers suitable for use in the pharmaceuti cal
conpositions and dosage forns provided herein
i nclude, but are not limted to, talc, calcium
[2790" PROAeBrans Hat caA RIS $n pRArmR¥ERS) compositions and dosage forms
m crocrystalline cellul ose powder ed ceI?u | ose,
progislerherain inkedsh bht arqmehlimated to.gigkr-agar, leitic agidy ¢leigm carbonate,
mi h%ggllgﬁr&llgﬂ ?t Péc%ﬁﬂel%s@rssamn?%go%b%(ﬁUﬁgﬁaotlib?flﬁﬂfotassmm

er or I n phar rraceutl conposli t1ons
soqmm\stadetd glyeokia pptsitct gplapiich ytapehs other stamhbs,omcaﬁlnﬁtmzsd starch,

to ab r f.th
°th8 ?r%ro e?l gaﬂ'sbr i%g Ctggrrﬁe?'f’?f(??% sthn egra S tg%lrﬁo
[278% eliubﬂcztzhsethaovmolse usednﬁ phamvicgetical eomipositionpamd/dekage forms

a t ha e Xpos d t 0 an_agueo
Prog A ST FIB A BRLES TOh AT P SRRy e o Barate,
mifkral dil, eiphefindralyoillighydetiagsabirol, maﬁhﬂdilagel,yeﬂiyilérfe diyad sother

t hat contalntoollttle i sintegrate .
Elygeia; HEAT1G 310 SO FY I GG B HAZREEY SALS 2R 68 (e g.» poanut o,
cotﬁiﬂsééd’"bl‘? %nﬁﬂab'ﬁ&xl Qesarflé 8111818 ANcot @, ahd8 sbFbdaReil)! Afc stearate,

nor too little to detrlmsntal‘{b% al'ter the rel ease

ethwk olteﬁf@, ethyl layeeaien gearaprchmaxrps iherepfe Additionq) lubrigants include, for
exé?;l)lleda S18ld S8SARE (KER@SIE’Z@NHH%I’Q&&%H% WR, G?e[E@lCH of Baltimore,

di si'ntegrant- used vari es based upon t he typ
MB) ereokgulatsd acensdl Esynghetic|silicadmseleated by PCQBSSHQQS @foano TX),
CAIELSH by bl DR e PUBLERPUPCIBEEA e foson, M, and
mnm'reg;;hhexpef cHusedét all, dubmicagtsamne typicallynsedirbanlamewnt of less than about

ab b i_gh f . .
o T R o oS BES ko st whic hey s
1nc[:>i}70ﬂxteﬂ)l sintegrants that can be used in pharnaceuti cal

conposi tions and dosage forns provided herein
i ncl ude, %52 ADELANED RELEASHDOSAGEBORMSI gi ni c

S WK R G T N p—
or B?H@ﬁﬁéry @bﬁlCS@ﬁaﬂﬂﬂeﬁWﬁr Edowgh wl‘fhbaé 6f orfdiragy skillrin tieparaCBxamples
starch, other, starches re gel .a arc
inclcs Eears ngf Hpaied oriBesedegrtd 181ty PEER Tbbe A Sgt s 3:916.899;
3, 5%@;0@ 3t59361§3t Jneogofw 3, 87:8]53&@0593595 $ 3d1a167cgr12b§548 5,073,543;
r maceut conp03|t|ons and dosage

5 6&%\7&'@ §é5f’1ér5§t #nd %Zii?z»é@ 995k Of PiGhoie nlquwqrékf% ht?rem By reference in

its %ﬁhfé‘t)“ NS dEdsakSforRIAR Bk %&@Rﬁﬁb@fd@sloﬁbf‘ %&fcllékil-release of one or
l'ight” mneral oil, glycerin, sorbitol, mannitol

mqyp pgft@(mggqqlgcngq W@g, fobg)fp@pple,glmd@wrgpylgteél@fl|C@llal@§§ other polymer
sY katitl i Auff1aYE0&IAR articl
e B M e ) SRS KOS icopaicc,
hpeﬂsmse nncﬂosplmresv ere |cbmbmlpn¢h¢reofamd>r@‘oslb therdesireq | release proﬁle in
. nc_st e I
o4 R BRI PR o BBy Hr ooy
skilldn the art, including those described herein, can be readily selected for use with the

active ingredients provided herein. Thus, provided herein are single unit dosage forms
suitable for oral administration such as, but not limited to, tablets, capsules, gelcaps, and

caplets that are adapted for controlled-release.
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exanple, a syloid silica gel (AEROCSIL200, manufactured

by WR Gace Co. of Baltinore, WMD), a coagul ated
w@eeosst93nf synthetic silica (marketed by DeguRGHUSI®N7/012495

of Plano, TX), CAB-O SIL (a pyrogenic silicon dioxide

product sold by Cabot Co. of Boston, MA), and

m xtures thereof. If used at all, lubricants are

typically used in an anount of |ess than about 1

wei ght percent of the pharnaceutical conpositions or

dosage forns into which they are incorporated. 5.5.2

DELAYED RELEASE DOSAGE FORMS [279] Active ingredients

provi ded5(s3 eiPARENTERAU/DUSAGERORMS ont r ol | ed
rel ease ans. o y de|ivery .devices that are,
280, o Bareptsaingsaesoior g g? ﬁ@ﬁwmflﬁo PRECTE; by ng%wr’&gﬁs including,

but'rﬁ)‘f: hiHERd tb) Laubaﬁﬁné&is iﬂtﬁb&:ﬁfﬁst(ﬁmddﬂ@gssoldgﬁgéamy ih#*amuscular, and
Pat ent Nos. 845, 770; 3,916, 899; 3, 536, 809;

mtrgéugé;gd 1 Bgcaugpe @btgr chxgmxgra@m;; mgallgbmg5@%tlegts 5gqurpg defenses
agag-ls% ggmtgé@nan%s g ?&g’l dosﬁg@&?mﬁ £6n be sterife élf’@apaﬁfé%f being sterilized

I'S 1ncorporated herein
priorab@darinistration for apatient.r Ewnplsa @ﬁp@res@geé dpéﬁg%‘foﬁﬁﬁﬂﬁélde but are
notliﬁﬁﬂe& ) Qélgﬁbgﬁreﬁ %rqﬁ rd% k)ﬁgfu%fasl r@?(fyatooge HERIY or suspended

nore active Ing ents u3|ﬁ exa
in atwhiarmac@mclaﬂﬁahgdptm vellids dor mmpnpmsymnonsrraadm foe#njection, and
emgle 5. PEr nmeabl e nenbranes, osnotic systenms, nultilayer
35¥ﬁngs m croparticles, |iposones, mcrospheres, or
[283] cSohablatvehioles ikateah be asql vprdeide Iparaﬂleeshk dageforms provided

nerBise oy dehept b B RER R hERE BB o hgidppre not limited o

WasrdoP Bfj¥ctichKUSP; dduebtievatidles suthldddbwthot hﬁﬁ&dde,s&rdnhﬁd:hlonde
herein, can_be readily selected for use

Injegtiomy Ringse s deeghiens Lpdirsaiiesiane Prxirysran éﬁdd\b’i“cf‘éﬂmde Injection,

ancf‘Eé&ht@d %S%e?'srl% &tibh WwadREAY8b VAR lesSubh bRt hot liAaltad to, ethyl
adm ni stration such as, but not limted to, tablets,

alcgtgﬂsmlggthyggp (ggp:g)l a@ﬁdao ypa@p)@gge glyael; ap@n%g@\l@yls fvgliucles such as,

i) SagRRCoutied bl Bt el g !
myﬁataeﬂataedbbnmmg@oaﬁ@'r ms can be administered to
[28??_’)1t 'C%Prb?o EMS Hat ir&gec‘as ts%?uﬂxﬂ@ &f%nlggya m&‘g tof 'ﬁ%t acltllvg'irlgergdlents

aneous, ravenous (1'nc
dlsclnpcacthezrem)qamaﬂﬂor laamscmlomtc;d amltha mirevmmat é@sagb fomgs@ed herein.
hei r ;adni t atl

For %ﬁan}pgf Y8 g%ses i 155 1t gxtva ve ca%yb%aﬂcﬁ?g Yo %g?égg?{l% s|olub1hty of the
actd@mmsfmwﬂed:herehe &eﬁé el &. Sr Pateqta¥dd.€5, b4, b2, wehich is incorporated
b liczed prior to adninistration to a patient.
er%?a Teé &8t par ent eral dosage forms include, but are

not , solutions ready for injection, dry

proétﬁct smy to be dissolved or suspended in a
283 annBeedih efdboliinans, wtxaﬁhmonafdurdteryf wmpdunec{t lgQd-(amino)-2-(2,6-

. suspensi, [ eady. for ecti and enul
o3 L RS e lipeld-Hlone b S g PER A dedihydlo3Soindol-2-y1)-
pipeAHRRLES i orft) 528 §alpP6itBcidl RYdrdRFurea or trichostatin A are not administered

to a patient at the same time or by the same route of administration. Accordingly, provided

herein are kits which, when used by the medical practitioner, can simplify the
administration of appropriate amounts of active ingredients to a patient.

[284] A typical kit provided herein comprises a container comprising a dosage form of an
immunomodulatory compound (e.g., 4-(amino)-2-(2,6-dioxo(3-piperidyl))-isoindoline-1,3-

dione or 3-(4-amino-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione), or a
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herein are well known to those skilled in the art.

Exanpl es include, but are not limted to: Water for
woO ppogasdoen USP; aqueous vehicles such as, but PoL/US2007/012495

l[imted to, Sodium Chloride Injection, Ringer's

I njection, Dextrose Injection, Dextrose and Sodi um

Chloride Injection, and Lactated Ringer's Injection;

wat er - m sci bl e vehicl es such as, but not limted to,

et hyl al cohol, polyethyl ene glycol, and pol ypropyl ene

gl ycol ; and non-aqueous vehicles such as, but not

limted to, corn oil, cottonseed oil, peanut oi

) morph
P AR oot b Sl 0RO NS e O6olmry
themﬂaml a qoptaiheroenpuising? dossge fore atyalpwis agjd clrdsprigirea or
l.osed |

iR R A SRk IO E I, (B ajsgmer, prodrug
or pylynadph therepfand its derivatives can be used to

[Zt}éc "% Sgrgtg ed %lbelilrtl) Iﬂlﬂ'ltttg\{ og,g)pf tglg?e dﬂ%gets:g%e g5 n‘%:lS to rﬂiﬁg?eq the active
ingrB@iehso lﬁbﬁ@)leshﬁ‘l’s&bm dbg/lcdmhelluéa,dmt afe 160tKirﬂ'1,&c{ @3 8yringes, needle-less

certain enbodlnents i nmunonodul at ory conpound
m_)(:%togs dnm ?@np'ﬁﬁl}esz ajeckméla ers.

[Zﬁloﬁ@lﬁsgpﬂ%'vﬁﬁﬂﬁﬂ}’élﬂ tah fgthed @bﬂn@ﬁs@-C@Sdmﬁm@épmetlc stem cells or bone
3-(4-am no-| -oxo-1, 3-di hydr o-1 soi_ndol

mastqye Forciranepanilign 9 é‘)ellaﬁ#d’h@ﬁ%“r%‘%alb’c?‘ifeptﬁg?’&r‘éfk‘iﬁl‘?se@at can be used
to QElmﬁrﬁétQpQﬁit & nBrehcive u‘f%f&dl@gt@" Fod E:?e[tﬁﬁile, ffAnAchHM igRddient is

e sane tinme or he sanme route of

praddedinsa salid fomm tb@tcrmdsiuhq:gwonswmﬂ o6 parepigrel admipistriipy, the kit can
comyrﬁp A fs%&ﬂ Urgtg?)hep ¥t b D& ABRAN Glie B MhidH th@RBfive ﬁ%?edwnt can be

nistration of appropriate anounts of
di ssowevleo lfamgt 2 gisitubte-frea sieild snlutior] Bauis sniteylpiforparkiteral

w8 S PPy MERS R, bt v o
linditddoto: rW)ateZ f(ﬁanjbcdanHBagu@mswdmc)e)s susl as) dok noElihjtéd to, Sodium

CioRa Wirsism Ripest s niesl oty BPToss ieiona Do el iy Chloride
Inje%n@n din@ﬁfh):tatf& Ringér’ s e 206, /\ﬂa'ﬁ&%&cm VISR1RH Zﬁ@ﬂﬂ@ﬁt not limited
phar maceut i ca

U T N o B NI ED E C—

su@ﬂ QI; Hup Bbt 1EAITBA kS cBeh Gl EBEBAR e QTP &inuY 8ll Pdedirbie all] éthyl oleate,
hydroxyurea or trichostatin A or a pharmaceutical l'y

iseprepyltrapigatggnd beggyl baNoatiy dr at e, st er eoi soner,
prodrug or polynorph thereof. [285] Kits provi ded

6.her eERAMPILER conprise devices that are used to
administer the active ingredients. ﬁ | es. of

C .
1282 @@galp € FllFo‘é“b?ﬁjtneéYsé’rﬂWeq‘ herefegre fiusteind %@@%Hc’“’mg non-
hrﬂﬁ %I injectors drip bags, patches, and
nhal ers. [286 Kits prow ded herein can further
conp6ﬂse EXT AENBAL BROCEDURESY: | | s or bone
marrow for transplantation as well as pharmaceutically
accept abl g jvehingh@siaidrat can be used

[288] Namalwa CSN.70 cells were purchased from DSMZ (Brauschweig, Germany).

Bone marrow and cord blood CD34" cells were purchased Cambrex (Walkersville, MD) and

AllCells (Emeryville, CA), respectively. Bone marrow CD34+ cells from Sickle Cell
Anemic (SCA) patient were provided by Christopher Morris (Loma Linda University
Medical Center, CA).
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to adm nister one or nore active ingredients. For

exanple, if an active ingredient is provided in a
waelord3fer m t hat nmust be reconstituted for parRCt/E8207/012495

adm ni stration, the kit can conprise a seal ed

contai ner of a suitable vehicle in which the active

i ngredi ent can be dissolved to forma

particul ate-free sterile solution that is suitable for

parenteral adm nistration. Exanples of

phar maceuti cal |y acceptabl e vehicles include, but are

not limted to: Water for Injection USP;, aqueous
[2891NAGTl EDBUGPE @&is plithaltel frémBD plainfing S0 AVEIFroichLial trilthostatin A

I.nj.ection, r's Injection, Dextrose Injection,
andﬂ?@féf‘?’@é‘?*‘a‘ﬁ?f%%ﬂ?@‘ﬂ@rl oride Injection, and Lact at ed

Ringer's Injection; water-m scible vehi cI es such as,

but not i1 t €@n dubturebbultraitained . pol yet hyl ene
[29(8]'6 %{nalv@zﬂge éuYth %ﬁulﬁ}]@%ﬁkx% 9—‘! d daa{igvﬁ%g?r?i%?fﬁﬂgd) supplemented

witle 60 %fﬂﬂdﬂ)vmd senmapmﬁclmd CIOQeﬁmH}m:]dlstrﬁpmiﬁ)yzin ol08atgéml). CD34"
i sopro ri stat and benz benzo EXAMPL
cell 3854 SEAPEEY IR SO e I0tioRe R LopTe0 LOLEMUPETpeepeC arlsbad.
CA) bdpﬁ&rf&%%lédi N\éﬁ)&‘l 208 seAlrh D%tg;ggﬁutg @17 (B'téilf:.@émmle&m@éz%égﬁ $/ancouver,
BCjarfhF REFSORH O (100 Tedd. Bl D& PO gl (30 h/ml) (Biosource

IntelBItRMEE @aﬁia@ﬂloG@rA)Hm)nalwﬁeél% &f@@mﬁl@als&ﬁéx@ c*altﬁﬂ:a for 3 and 6
CD34+ cell's vveraéurc hased Canbrex (Wl kersvil

daygrrgspestively) MBI Yoy Comp. 1emCompshetalprpl 3eid BBRé) 03 trichostatin
A (’f@fx? Mh%ﬂé"en%lubﬁ dﬁdé@agbdgkv%ﬁl &1d68 durin @l‘fé@ br § A% of culture.

ent were provi Chr1 st opher rrls
[291.] na-OR3de pslls y/erel\mdmuml mCIecmvers MO witlgBIDOS 000 (StemCell

cif 90038, PCTLASRO0MN2495 . HRRRe 01 G 5 PR were

rmngen.
expandedmﬁh sommongnﬂ), G o XyQ0neAni)earel B3 (2.05igg). and. ther?

el . t nd t t 2
it vRCRBRPoriRe! e by SUB s CreiPbimpznd BPO @U or
4U/$rupﬁir€6my@e d'o sthdyhthd @ e ﬁxﬁimlhmmlaewnmmmds | (I:]DBm

100 u/m) an tre cin
progior el et FteoBRshIFT 2Beddhal § A the PEsing & abséhoe of
@yEMCbﬂl Y. 2op89lroxGaechsd®y, CA) suppl emented with 20
% serum subst itute BIT (StenCell Techol ogi es,

Vancouver , SCFn

F|t3|_(ido3n etk prolife i
[29%@}1?5&%&@% D@Qﬁeél l\lv %Nﬂgm% ﬁﬁ)lol(:%llé1 e@%éspectively

S were cu tured respect
intdCAB@el. plate a0d tgated voth @umpour@, Afigr pl'rednroe aulieht¢d/Rals were counted
andtﬂhleﬁgtglfﬁc%h& rAnalyzed by flow cytometry using the FACSarray. The percentage of

apoptotic cells and CD34" cells were monitored using Propidium iodide staining (BD

pharmingen, Chicago, IL) and the antibody anti-CD34 (PE-conjugated) (BD pharmingen),

respectively, according to the manufacturer experimental procedure.

6.1.4 Namalwa cell proliferation assay with BrDu incorporation

[293] Namalwa cells were plated at 10,000 cells per well in 96 well plates and treated with
TSA and Comp.1 at the concentration indicated for 3 days. The effects of TSA and Comp.1

on cell proliferation were measured using BrDu incorporation kit (Roche, Germany).
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A (TSA) at the concentration indicated were added

during the 3 or 6 days of culture. [291] BM CD34+
w@edora39mer e cultured in Iscove's MDM w th Bl T BES8D0S2007/012495

(StenCell technol ogies) in the presence of growth

factors. During the first 6 days CD34+ cells were

expanded with SCF (I OOng/m ), FIt3-L (100ng/mM), and

IL-3 (20ng/ M) and then differentiated toward the

erythroid lineage by culture with SCF (50 ng/m ) and

EPO (2U or 4U m) for 6 days. To study the effect of

I mmunonodul at ory conpounds, CD34+ progenitor cells

were diffef s ntﬂﬂlﬁﬂoﬁﬁﬁr@,cﬂﬁk's@ﬁnﬁf fordaat Heriné 6bin
presence oOr abs np. np.

[293Y dAdhey 6r dgs pfelture, delB vigat Iwapluecal with phbs;ﬂiat@hmffered saline (PBS),

o S o bR e ST A PR i

stairﬁh%ﬁﬁﬂ%l-l*E BB tFhadtitholeh SnEDiegb ) QAS and andlgzed byt Bow cytometry
he tine indicated, cells were counted and

(Ffbﬁﬁﬁ@llaygpcﬂlwuﬁ?aﬁyzed by flow cytonetry using the
FACSarray. The percentage of apoptotic cells and
CD34+ cells were nonitored using Propidiumiodide
st ai6® ng RBBULAAr i ngen, Chicago, IL) and the

2 %gspegl?g %taiw%fk (&Eﬁaﬁ%k@@i% &B RRASRo08@ Mat TSA at 10 nM

, according tot ufac urer
is &ynp@smﬂnt@ﬂmmmxdekjmt@rmﬁoﬁmdumgﬁpl}\mrcdg‘matmn arrest (Fig. 1).

B S AP G P RRAROF) 0 R s 0

is @&evgésktic tol Gdrapowaridl trr eahedf inidnting BfAptasid BanB)- | at

A o o g A 06 AR i
and/S¥ ﬂ&%ﬁ’ﬁa&b CBﬁ@bﬁ@d atih emdsiof nﬁdi’mi){@cellcﬁthgt)on d@reesV\(Fig. 3).

2 007/139939 Va ﬁggZ&P?/ 0 ]lﬁﬁg ’ftb]}‘er é{l %{F‘a)ﬂ-lé%ﬁﬁ %’blf‘ﬂ t]-taé QIIA is additive

fligdueni
ity iS%‘E@%ﬁ:??‘é’PS%J‘EZ? KNI SR
lzgﬁﬁ Kitelymp

r df ongrdiameityy ecllsdyrmaaiPyr hema), itopas fouad that VPA is additive.
ané@%e%?i@ﬁg]t@ %ﬁg})pouaé bah @&ﬂls"éﬂftnlfﬁdéprfg &n ﬁx@@féo e ain&e (Fig.5).

anal yzed by flow cytonetr ry
[3Q(HAG$ng NaIrBDVp Iqalﬂtmhmgm)BurgthLREghjmlg‘) fyas foyad ,t,l@at VPA is additive

SR R U ol ol o

[30Hr riEhecdffach dfithiernpnighatiqu eitwéen Gemnpaund | egd T(SP% yas gvestlgated in

o B VRIS, Sy PR SRSl bR e e

nu@iep and gertentrofi@D - oélls aftbu 6i dags af) opltws i a dPsqyde@pdent manner.

T‘{Médl et YA DRAM B g dro iRl e ORI ed thd effeor of
Ndod ODB4t+adxansibn. Immvngmd:hé tabbeschiFigs. dtandr8, VPA is additive

arrest
to CompounSI 1, %nd 11? some conditions, a synergistic effect was observed."

[302] The effect of the combination between Compound 2 and TSA was investigated in
the expansion of CD34+ cells. As shown Figs. 9 and 10, Compound 2 alone increased the
number and percent of CD34+ cells after 6 days of culture in a dose dependent manner.

The addition of TSA to the growth cocktail at 1 and 10 nM significantly improved the effect
of Compound 2 on CD34+ expansion. As shown in the tables in Figs. 9 and 10, VPA is

additive to Compound 1, and in some conditions, a synergistic effect was observed.
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[ 298] Using Namal wa cells (human Burkitt Lynphoma), it

was found that VPA is additive and synergistic to
w@eooposasd 1 in terns of inducing apoptosis (FiBCT/B$2007/012495

[2991 Using Namalwa cells (human Burkitt Lynphoma), it

was found that VPA is additive. and synergistic to

Conmpound 2 in terns of inducing cell proliferation

arrest (Fig.5). [300]- Using Namalwa cells (human

Burkitt Lynphoma), it was found that VPA is additive

and synergistic to Conpound 2 in terns of inducing

apoptosis (Fig. 6) [301] The effect of the conbination

[308§! WRE @ffgequHé‘godlbﬁﬁgoJ BérwiRa donuindAdmRVPA Wéshﬁvestl gated in

expansi on of CD34+ cel As shown Figs. 7 and:

the@zpprsieriof CEI361*1 sellp e&%ﬂa@@@ Kige 11andples C&ﬁaaobléfléeq‘#?neomreased the
n“‘ffg% {a bercBht &cS g-a}fé\l%f?ﬁe‘} ¢l cfa% &f b\'ﬂngte %P8 Qose dependent manner.

nmanner . t1on Of nMto the
The adximtlhn ob¥Prait 0.5, QBiafnd d anM tp thﬁﬁbedloﬁlﬁéll éfgneféqanav improved the

Bl SEEOYSRBORT AR A e 12

VPiAnissdditiveao dionmmund 12 asd nesogestonclitidrfsea Symgistic effect was observed.

observed. ' 21 The effect of the co ef.
o] b trest arihe Sepbinaon Rt S e Pl ARLVRA MM Rgared n
the‘lii‘xpﬁméﬁ of €U3ﬂ~g cAls. AOsHdOWr Bigs. 13 ﬁﬁﬂltﬂ,@onﬁmmﬂfmoﬂel increased the
al one j ncrease r.a er + ce
e RS Ease 0 Ut o e et ot O S8 e
Thd dilﬁgﬁ itd Bt SfeKiall SMEPAr2\0 harkdC. thﬂM sng!xhﬁlarﬁnduﬂ&oved the
ntly inproved the effect

?
efqu@sﬁ:cg s i ot CRO A 1S3 mAnSION. ¢HcshoRm) lééh‘f g%gpdg%,@ 13and 14,
vPis \@ﬁx\}esto % un¥® bR §PEERRY BShdltiod)d syﬁbréf%ﬁs gfge%vas observed.

con Itions, nerglstlc ef fect was observéd
[3mo7l7latmsgoﬂ1@¢/cwsbwmc bznz%n Gaapurtiheand Cempowtd 2 pad

hy&r%qgu{égwigq%pe%{@& i pa %g‘%no?%é%gaﬁéw??m in CD34+
hemhmpmeﬁlcgmm :kellsaﬁmnm;eattbyrdonwnﬁlﬁfemnaa@d|twc'ﬂ@a§®dhtqwt€5 As

R CORBBNIEDl Sl 5L ALy Bl or e

expfedsing céllslafteﬁ 631agndf &ultha ima tlbse dppenddnt aeoioerniThe addition to the

si gni f d t ffect of .Conpoun

e ockian o141 at TGN Haiiieanty HEbtoxH 4 SHRREpRGomPYund 1 and
m&\a 2 onVERFlefpRedbh i £ syRr&0HPRMAAerl, and in some
conditions, a synergistic effect was observed

[30e Rrerastect of the icembirsion @rwn@w@%@x@wﬁ%ﬁm was
1nv%§t“§%@t\§;\}]r{ t%i:% &xbte %ﬁ&? del ?é?al He%g%@ﬁﬁ‘ﬂ?bm4ﬁfceﬁ'pﬁ4)ﬁl §ikle<ell anemic

rrpoun al one | ncr eased
pati¢rd (S ﬁ@ﬂ‘@eﬁfersn@atsmovwd% @mhrgeyt@:ﬁﬁsl@ém ig Fig¢ & Gompound 1 alone

ne e LR 115 DR ARRRINS I 3O R e donion
mditdes iThei ddiditamt d U ap mwMI td the gre®fleadckodil sﬁgmﬁoamb' 1mpmved the

erEEEAE SRR P 6 SR A S el 0

[3eNdAT i bﬁﬂfe referéncas tigeShdreinedré anorpratedbyaefeashce ih #2o entirety.
The ef f e of the c%g‘gcn at.i o bet ween ConEound 1.and

quafﬁ has been ed vsn respect o partictilar embodiments, it will be
apparent to those skilled in the art that various changes and modifications may be made
without departing from the spirit and scope of the disclosure as recited by the appended
claims.
[308] The embodiments provided herein are intended to be merely exemplary, and those

skilled in the art will recognize, or will be able to ascertain using no more than routine
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hydr oxyurea was investigated in the expression of
fetal henoglobin in CD34+ henatopoietic stemcells

wo e zoobeal t hy donor differentiated towards PCT/US2007/012495
erythrocytes. As shown in Fig 15, Conpound 1 and
Compound 2 al one increased the percentage of HbF
expressing cells after 6 days of culture in a dose
dependent manner. The addition to the growh cocktai
of HU at 10 Msignificantly inproved the effect of
Compound I and Conpound 2 on HbF expression in a
synergi stic manner. [306] The effect of the

exp@ﬁﬂibhﬁﬁbh OfurREboue @c[hﬁ&lﬁﬁl@ 9h dpdcxﬁkﬂﬁbrhy&fr@symaﬁﬁa(sl'&ﬁd procedures.
i nvestigated | n the expression of

All ﬁ'é‘ﬁb?fl% #ntp Arecgomaidered, to bervyighn he-sq0ge eé F‘}e CLl?Féﬁ%uée and are

end%ﬂbb%@&b&%ﬁﬁhﬂﬁhﬁé&&ﬁﬁﬁéated towards erythrocytes. As
shown in"Fig. "16, Conpound 1 alone increased the
per cent age of HbF expressing cells after 6 days of
culture in a dose dependent manner. The addition of
HU at 10 gMto the growth cocktail significantly
i mproved the effect of Conpound 1 on HbF expression
in a synergistic manner. [307] Al of the references
cited herein are incorporated by reference in their
entirety. Wile the disclosure has been descri bed
with respect to particular enbodinents, it will be
apparent to those skilled in the art that various
changes and nodi fications may be nmade wi thout
departing fromthe spirit and scope of the disclosure
as recited by the appended clainms. [308] The
enbodi nents provided herein are intended to be nerely
exenplary, and those skilled in the art wl|
recogni ze, or will be able to ascertain using no nore
than routine 51 WD 2007/ 139939 PCT/ US2007/ 012495
experinmentation, nunerous equival ents of specific
conmpounds, materials, and procedures. All such
equi val ents are considered to be within the scope of
the disclosure and are enconpassed by the appended
clainms. 52 WD 2007/ 139939 PCT/ US2007/ 012495 What is
claimed is: 1. A conposition conprising an effective
anount of an i mmunonodul atory conpound, or a
pharmaceutically acceptable salt thereof, and an
ef fective amount of val proic acid, hydroxyurea or
trichostatin A, or a pharmaceutically acceptable salt
thereof. 2. The conposition of claim1 conprising an
ef fecti ve anount of 4-
(am no) - 2- (2, 6-di oxo( 3-pi peridyl))-isoindoline-1,3-dio
ne or 3-(4-am no-I-oxo-1|, 3-di hydro-
i soi ndol - 2-yl) - pi peridine-2, 6-dione, or a
pharmaceutically acceptable salt thereof, and an
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effective anmount of val proic acid, hydroxyurea or
trichostatin A or a pharmaceutically acceptable salt
w0 berasfo39 3. The conposition of claim2, conprP&I/ORATIO2495
effective anount of 4-
(am no) - 2- (2, 6-di oxo( 3-pi peridyl))-isoindoline-1,3-dio
ne, or a pharmaceutically acceptable salt thereof,
and an effective anount of valproic acid, or a
pharmacéuti cal ly acceptable salt” thereof. 4. The
conposition of claim?2, conprising an effective anount
of 4-
2, 6-di oxo(3-piperidyl))-isoindoline-1,3-dio
“n%%“‘: Lﬁé %arnaceutically acceptable salt thereof,
and an effective anount of trichostatin A or a
phar maceut i g %hﬁbo@iﬁ%ﬁ&%ﬁ@rﬁu@aﬁnteffécﬁ% &lounfof aH¥Emunomodulatory

COITpOSI ti on o claim?2 , onprising an ef fective anount
comggfoupd, or a pharmaceutically acceptable salt thereof, and an effective amount of

valé][%m M& l‘?yd%&ﬂrgd %ﬁgﬁ étHFA' avd E%T:}nieégﬁgt&h# %@(r:%[g%ﬂg L&t thereof,

maceut1 ca y actept
and an effectlve amount of hydroxyurea or a
Bhar maceut | Bag eqmpnsition efftlains i comprisiag@ereffegtiva peount of 4-

(anglsgg?-?%,_%'-ﬁgx&g-quaéidyl)%-uscﬁﬂﬁgﬁdeg1,@gh@rﬂe & 4 BELINYS- 2D, 3-dihydro-
isoiadbhb-}dl)-p'npeniiipﬁ-w—kiymeoeﬁ a;phardmk:elzioplly api:qp@abld salethgre®f, and an
effeé:ﬁlgg gjﬁ'\oglhg Ypal? rrorlrt?gceclil nl}y%a )Xlr?aaé:rgtggfl%sgat? ia } i)ﬁgrmea%eutlcally
mmppmbnnmhmhmﬁaﬁly acceptable salt t her eof . 7. The

conmposition of claim2, conprising an effective anount

f 3-(4-

i no- 1- oxol 1° S2BPIILOf Lairhdufemeyiine Ar pEPFHc AR of 4-
anh918.(2 BLdi8x B YHisShadin31,99i g0 6+ 3 3R831 ticall tabl
¢ cérmuézoo?/ Eﬁz%wépt abl (le sal t lt her eo?ﬁ aceu oy peoepabe
salighersef.iapd anpbigativormepntfyginieiccid, opp pgnarmaceutlcally acceptable salt
theRR@r maceutical ly acceptable salt thereof. 8. The

conposition of claim2, conprising an effective anount
of 3-(4- am no-1
4oxo0- 1, 3- di ﬁbfdﬁ@np%ﬁxmgf clamy IZ) ccpnmmgianéffectbv%ﬁm@t of 4-

(arngl?g% {2?3 :Rug%r:lc&)ﬁ%) dacc 3 c? 8l et, O%Qr%rmceu elitica lﬁr acceptable

salheRpt, %ﬂ&né‘eﬁﬂ'ebtif/él Sheait of&ncﬂh&tﬁﬂﬂp@ﬁ phamacéutichRy m:deptable salt
or 2, further conprising a pharnmaceutically

the‘éﬁ‘f’éeptable carrier. 10. A unit dosage form conprising
the conposition of claim1 or 2. 11. The conposition
& claim 2, Tﬁ@a@ﬁbﬁdm@u bhéelabnl bsécaﬂlbﬂlsa;hg §n pffe&iePmount of 4-
enanti oner. of 4-(am no).-2-(2,6-di oxo(3

(amlppb%ﬂ?MIP)‘O@S@PWMD)ﬂéQm oline- B sHens or 3 pharparentically acceptable

salt thereof, and an effective amount of hydroxyurea, or a pharmaceutically acceptable salt

thereof.

6. The composition of claim 2, comprising an effective amount of 3-(4-
amino-1-0xo0-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione, or a pharmaceutically
acceptable salt thereof, and an effective amount of valproic acid, or a pharmaceutically

acceptable salt thereof.

7. The composition of claim 2, comprising an effective amount of 3-(4-

amino-1-0x0-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione, or a pharmaceutically
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0x0- 1, 3-di hydr o-i soi ndol - 2-yl ) - pi peri di ne- 2, 6-di one.

12. A nethod for increasing CD34+ henatopoi etic stem
w@eio/189epansi on, conprising contacting a CD34RCT/US2007/012495

hemat opoi etic stemcell with an effective anmount of 4-

(am no) - 2- (2, 6-di oxo( 3-pi peridyl))-isoindoline-1,3-dio

ne or 3-(4-am no-1|-oxo-1, 3-di hydro-

i soi ndol - 2-yl) - pi peridine-2, 6-di one, or a

pharmaceutically acceptable salt thereof, and an

effective anmount of val proic acid, hydroxyurea or

trichostatin A or a pharmaceutically acceptable salt

acdep@bROSalt théreofl RAd AR B @ arib@itBf trlchosheined Nortahshatiiddentically

hemat opoi etic stemcell is contacted in vitro. 14.
acopptablgetalidherspf.cl ai m 12, wherein the CD34+
hemat opoi etic stemcell is contacted in vivo. 15. A

ngt hod for theatinBesitioh 8Y 8Rirh PYc&hpABNaah REfedtive amount of 3~(4-
hemat ol ogi cal di sease or disorder, conprisin

amatr 1oixet ks 3-idityy dro-ispipdol i 2eyl)- piperidieed2 Hidiona for arp%armaceutically

ef tive,amunt ,of . .
acE iRl PEBE Mo Bo stiserive appupn oy irg: Praphapageyfically
acdeptabie Sdt(therot.no- 1- oxo- 1, 3-di hydr o-

I soi ndol - 2-yl) - pi peridi ne-2, 6-di one, or a

phar maceutically accept abl e. sal t ereof . and.an 54 WO ..

o7 130050 TEFITRIOR0R o1 shiR T A AEHRS confliind b pthrBreutically
acobatdpidéGriaei d, hydroxyurea or trichostatin A or a

pharmaceutically acceptable salt thereof. 16. The

nmet hod of claim 15, wherein the hematol ogi cal di sease

of0-di sor der 4 4nit GOSIEREH RMBATING Hieccampopitiomefclaiay hee2

of claim 16, wherein the hematol ogi cal cancer is,

tiple lsohi [ '

sl onms, 1R RampotEbd of AR BbABARND RS susHIE) Bire (S

endntithiee ©f B-@mige)kBA2,6;dicxxu(B+piperidyd)) dsihddineeli B elivree, or 3-(4-amino-1-

acuf e | ynphobl astic | i t |
oxf e G ROMATT 2 M I e - F ko 3. 18, The

met hod of claim 15, wherein the hematol ogi cal di sease
or2.di sor der A methodeboitysqkiagtiClo34yhetnatopomptic stem cell expansion,

el oproljferati isorder.. 19. A neth fo .
coffbiERIeanrAEE BB FeirottoPasinsed & wohea Siesy et of 4-
(arfilb)-QV(2vd-tioxa(B-pikaayBom@oling-13-dione or 3-(4-amino-1-0xo-1,3-dihydro-
isogticiﬂi—gl-gg-)p_ip%}i(d%ﬁe@i,%I-cﬁér?e(, %_r glp%%g eluzizajllysz%cglgltg ller;gl_t t ’e%éof, and an
effScti vl AU vf vAlHRoid adrddh idk Pures BF tithostatin|A), o aRBhbidhdeatically

2,6-dione, or a pharmaceutically acceptable salt

aceepEabie falt hEkeokn ef f ecti ve anount of val proic acid,
hydr oxyurea or trichostatin A, or a pharmaceutically

aggept abl e gRkimdthed 80¢1ainh 12 Wwhdrein thé T MElknopoietic stem cell is
transplantation into a patient in need thereof.
contacted in vifro.

14. The method of claim 12, wherein the CD34+ hematopoietic stem cell is

contacted in vivo.

15. A method for treating, preventing or managing a hematological disease
or disorder, comprising administering to a patient in need thereof an effective amount of 4-
(amino)-2-(2,6-dioxo(3-piperidyl))-isoindoline-1,3-dione or 3-(4-amino-1-oxo-1,3-dihydro-

isoindol-2-yl)-piperidine-2,6-dione, or a pharmaceutically acceptable salt thereof, and an
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20. A nethod for reconstituting bone marrow,
conprising admnistering to a patient in need thereof
w@rooefi3®ad i ve anount of PCT/US2007/012495
4- (am no) - 2- (2, 6-di oxo( 3- pi peridyl))-
I soi ndol i ne-1, 3-di one or
3-(4-am no-1|-o0xo-1, 3-di hydro-i soi ndol - 2-yl ) - pi peridi ne
-2,6-dione, or a pharmaceutically acceptable salt
thereof, and an effective anmount of val proic acid,
hydroxyurea or trichostatin A, or a pharmaceutically
acceptable salt thereof. 21. The nethod of claim 20,
efNiR/eRintbdn 6f Patbl S0 heidaBydibgalrenaerhottatin W) @e a gharmgaceutically
chenot herapy or radiation therapy. 22. A nethod for
acqeptale 57t theieelient i ng or managing a solid tunor,
conprising admnistering to a patient in need thereof
afp.ef fecti venhappuidd Of cldind 887 vireid the hémaioRgiéal disease or disorder is
pi peridyl))-isoindoline-1, 3-di one or
a hBmatblegicalzaheaxo- | , 3- di hydr o-i soi ndol - 2-yl ) -
pi peri di ne-2, 6-di one, or a pharmaceutically acceptable

salt thereo ectiv . . .
2@07/ 139939%&%%‘%‘6%%%2@5@‘%@32% S‘?‘gﬂ%cé%agc’?%,mm is, multiple
myRYSHABEH Bén@lobinbpithick Aeitentias, Ghyclomas Tmphoinas alonyHodgkin's
acceptabl e salt _ thereof 23. met hod for, treati ng,
Iyraphareh CORIG Y TRhsy ge‘ﬁlfﬁﬁﬂ»ﬁ iy BYGIRSY U dpigema, acute
1y EREHIAPRI 18QRALR] Rtite MPLIGBEARS leuRéali® BRacute HiyRIsbESic leukemia.
non- Hodgki n' s | ynphorma, chronic [|ynphocytic | eukem a,
h [ I tic | eukem te | hobl ast i
[ Bhiken a,  adbeancthybpbgep LS WEATkEN S hpmalalogeal discase or disorder s

| B8
| ' ' 4.0 O l.nistering to a

oy B R, i o R A e o

4- (am no) - 2- (2, 6-di oxo( 3-pi peridyl))- . .

i £%i ndol i ne-A n@thfiddfoe transplanting bone marrow, comprising contacting bone

3 ( e A MOk ) " S 0i Aok 20 e i i .
58 e UL b Ol ) i1
didrtecsreo4-aminb- bioxef I, 2iliydeo-invingdol -26¥1)-pirepidiiec2.8cdiane, or a

hydr oxyur.ea or trichpstati 0 ' Y
phiaa B e pprhble SRR TSl bR BALTREUE LRI ncic
hyffcyerdal orgriciiostained] aigp phemadysiphHy beaeptabjesii tilmereof, in virro,

el oproliferative, di sorder .co LSing adm ni stering
f"ﬁ%‘”ﬁ‘?g&f‘iagfﬂ?a‘?tﬁn%’é’ao 2 PAREL 3R né%r%lﬁeggt i ve amount of -

4- (am no) - 2- (2, 6-di oxo( 3-pi peridyl))-isoindoline-1, 3-d

i D0e or A method for reconstituting bone marrow, comprising administering to a

3- (4-am na- | - gxo- 1, 3-.di hydr o-i.s0i ndol.- 2-y1.) 5.pi p&r.i.di
paligtigh aPEh drerest 48 A eRbOeT e PR S Bk B BAS )-
iscﬁhﬁélﬁﬁfl ,3aliéhedr B{4-agiinos e-_o&ﬁolum-ﬁi}gfdnv-ééﬁﬁmdﬁla-gk)4'p@be|rildine-2,6-dione,

ydroxyurea or trichpstatjn , _or a_.pharmaceuti ca L
oragtagiirbealy reereport hieohand on SHCHRE FHCYLL T Aptole ecid
hyldfS:aurdaesrasicREstatEXP6 €5 Phadthabéutizall ¢ labeeptatidé balt thgreof.

contacting a cell expressing fetal henoglobin with an

effective anpunt of 4-(am naq)-2-(2, §- . .

dPbxo( 3- pi p f}edW?'))d ok é@ﬁa&?’r Wg@rgf}%g’&ipéﬂsnﬁ}as undergone or is

LA Amngs 4 s . - g =i, soi ndol - 2-yl ) -
mgf%é’?%%%of#%@ | 8%@%1%10“214%% gF'maceuti cally acceptabl e

and an effective anount

salt thereof : ) ) .
22. A method for treating, preventing or managing a solid tumor, comprising

administering to a patient in need thereof an effective amount of 4-(amino)-2-(2,6-dioxo(3-
piperidyl))-isoindoline-1,3-dione or 3-(4-amino-1-o0xo-1,3-dihydro-isoindol-2-yl)-

piperidine-2,6-dione, or a pharmaceutically acceptable salt thereof, and an effective amount
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of valproic acid, hydroxyurea or trichostatin A or a
phar maceutical ly acceptable salt thereof. 26. The

W(Drmon/_osbmsf claim?25, wherein the cell is a sicktBUSTNT/012495
anemc cell. 27. The nethod of claim?25, wherein the
cell is a normal cell. 56

of valproic acid, hydroxyurea or trichostatin A, or a pharmaceutically acceptable salt
thereof.

23. A method for treating, preventing or managing multiple myeloma, beta
hemoglobinopamit;s, leukemias, myelomas, lymphomas, non-Hodgkin's lymphoma, chronic
lymphocytic leukemia, chronic myelocytic leukemia, acute lymphoblastic leukemia, acute
myelogenous leukemia or acute myeloblastic leukemia, comprising administering to a
patient in need thereof an effective amount of 4-(amino)-2-(2,6-dioxo(3 -piperidyl))-
isoindoline-1,3-dione or 3-(4-amino-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione,
or a pharmaceutically acceptable salt thereof, and an effective amount of valproic acid,

hydroxyurea or trichostatin A, or a pharmaceutically acceptable salt thereof.

24. A method for treating, preventing or managing myelodysplastic
syndrome or myeloproliferative disorder comprising administering to a patient in need
thereof an effective amount of 4-(amino)-2~(2,6-dioxo(3-piperidyl))-isoindoline-1,3-dione
or 3-(4-amino-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione, or a pharmaceutically
acceptable salt thereof, and an effective amount of valproic acid, hydroxyurea or trichostatin

A, or a pharmaceutically acceptable salt thereof.

25. A method for increasing fetal hemoglobin expression in a cell comprising
contacting a cell expressing fetal hemoglobin with an effective amount of 4-(amino)-2-(2,6-
dioxo(3-piperidyl))-isoindoline-1,3-dione or 3-(4-amino-1-oxo-1 ,3-dihydro-isoindol-2-yl)-
piperidine-2,6-dione, or a pharmaceutically acceptable salt thereof, and an effective amount
of valproic acid, hydroxyurea or trichostatin A, or a pharmaceutically acceptable salt
thereof.

26. The method of claim 25, wherein the cell is a sickle cell anemic cell.

27. The method of claim 25, wherein the cell is a normal cell.
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