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METHCODS OF USI NG AND COVPCSI TI ONS COVPRI SI NG
I MVUNOMODULATORY COMPOUNDS FOR THE TREATMENT AND

THE | NVERETHRDIHOF USINGANR GRVERQSITIONS CQUPRISIN

t r ENIVMIGNOMODITLATORN dY(QMBQiﬁHDiSrE()RyHIEdEIREMMENT AND
and r el aMANAGEN®ENE OIMMYELORY SRIeASTHC SYNDROMES

adm ni stration of i mmunonodul atory conpounds al one or

in conmbination with known therapeutics. The invention

al so.rel a conp03|t|ons and dosi ng
regi Fens. hfi— @%ventl on enconpasses the
use Ohisi 1ﬁvemﬁ©ﬂmwﬁtmythodﬂmﬁnmﬁﬁ gl memnng and/oomanagiig

transpl antation thera and ot her andard
myelodinlessic and elyed SEREHNES fl@&g)ﬂﬂm 1m§ﬁ&§@@@éJND

AN Bt 0 R S e

inyentiqn aifo redared to phemtdceutitad nmmpd>d1t1<mssand desing rd*gilﬁenss In particular,
th{%gar act grgi}g(gﬂwts)geﬁa}lﬁgslté %Iﬁar rrar r gagl g%r:ng unds 11(1:i conjunction with

&%@Mﬁ%{oﬁlth&hﬁpﬁl&&t&%@t@aard&ﬁ&a@eyﬁfrln@}ksl&lyrspﬁknéﬁyndmmes

gression to acute | eukem a, resulting from

|neffect|ve bl ood cel | The Merck Manual

953 217t h BACKGROVND : NTI®Noo, J. din.

Oncol . 8:1424. The i ni t| al henat op0| etic stemcell

injury cap { be PAFPIE6BRIOTO Fvipsbut not limted to,

cyt ot oxic chen'o'é'm?py—‘r—o\%m—an—v irus, chem cal

ex poMyedndyapidstgmyadnomqﬁ M Posietsiton. diversd gnap of hematopoietic stem

H‘éé»s%x%q%r”s RRS oTpmeacTiiire Bl sl Bl v B RRpR fiiohology and
5101%4&@96&@%@ bld&)@k@ﬁﬁs@ﬁia@ 08 h3aHEsle ¢igk bf

death (apop?03| S) the di seasé progresses and
prognessiongo amt@lduh@m@srreéult@érf@rmuﬁﬁﬁwtﬁw lmdec;e}l roeduption. The Merck

Ve lod) Oy IRt G B O PIPLYER, Some

caseghbefaxl Heehabspoadtici sea@ L& Ninjidy se@be fr@ﬁﬂca@bd@%ﬁ&h as, but not limited
behavi ng aggressively with a very short clinical

tas otosaxie paamaawemsy, radiatinne viaws, sbenisak iprsue, e igeasficapredisposition.

%@%u%%mnsgr%%ogrﬁ@?t &r eeg%gnﬁtnf oned gsesa fie ﬁﬁﬁ%@ cells. In the

cAMISRERWINEDS Stheasiesdusaaf efopdnidsSd (hcl’&wed:mg&nﬁnﬁt sell death
year. At that time, only patients with | ess than five
(%@PB@W@ 1 Hy diseaet BrogEsHss dafl eenyests Antp denkigmia, gragryition rarely
ophd kit AU EApLFERIESIL TBLAS 00 MBI BB Th s
csmts@ afffirs) gvithhsoari casdsyhehivdng tis an induleshiiseaas andethamsdichaving

commn _f orm of . : .
aggressively w1tg]a very short clinical course that converts into an acute form of leukemia.

The actual incidence of MDS in the U.S. is unknown. MDS was first considered a

%

oroductlon
JE INVE

distinct disease in 1976, and occurrence was estimated at 1500 new cases every year. At
that time, only patients with less than five percent blasts were considered to have this
disorder. Statistics from 1999 estimated 13,000 new cases per year and about 1000 cases
per year in children, surpassing chronic lymphocytic leukemia as the most common form of
leukemia in the western hemisphere. The perception that the incidence is increasing may be
due to improvements in recognition and criteria for diagnosis. The disease is found

worldwide.
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| eukem a in the western hem sphere. The perception

that the incidence is increasing my be due to
wonprsonenent s in recognition and criteria for PCT/US2004/011630

di agnosingernaffomabigreemefhématblogists, therHrevihdAmArican-British (FAB)

oFA GNP o QR Pl R 260883 bbSen ifeniaing hm rom
a6l Sjeldie euhBBidi BRI MBIk Mdkal 654/@ 75801 WINSBenneit J.M., et al., Ann.
differentiating themfrom acute el oid | eukem a. The

Inverrc RMada 9% 09641034t 628, anilRxsy E.GeMedt Clia.. Korth din. 1992 May,
TRt eaBEBr e AR Balerbiieiri gt Shples Rk, (36 Bork mamow clls of the

pa@étdik fourthinid@ibtypesig trilineage dysplastic change in
the bone marrow cells of the patients is found in all

subt yiere arghige subgreups\od reftastry @pemigfchpepicazedby anperrent or less

oGRSABLERES ot ROESERS i TR INEGPRASL . s
sitfetdblasts @R ), defirdd| maGHBoloFHARE) as lvingEYs erythroid cells with abnormal
nor phol o%' cally as having 15%erythroid cells with .
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1O ARSI BN 6L IQARARENT gl Bt s
BC o dfedds ETinnNomh donl 892 BiakeT6(3): SBe$aA7E. G, Med. din.

l\lorth%é\m 1992 y, 76 3%_: 599-617. There are_t
subgridGIFsar Ve SREAeURS Y FHFETATY 8nGHRH WibaBedst thakHVE pereent

- : ' b6 :
B0 5RO 08 BRI (s, Do o0 dBSERL

(2xRAEBdn tmats form{tRAFBAEB-T) with 21-3800mpgleblettk.ahe hightrethe

hi gher t er cent 0 el obl ast t he short he .
oioepies b BalphE R fidles MrGuiean i wind PENShe tiffose s o
aBMe hPREIIRHSuS 18RkeTh 2P athak tremditidd B8R datl9 Bo IoPMRARESA dides

nor e ‘advanced stages indicates that these subtypes are

indieatesythett thyessubtyngs gesagerclyaatsgss of Hispasdirathentben distinct entities.

iR AP P Ryl g g PR Felobtasts who

PRSREHs 6 Sciit lcakeihne: dre bRentehsilefodabhave § posH 165 AistRcause their
have a poor pro%nosn S because their response rate to

respepsstRErta shomethpiapk is lowanthge daaovy aite @yplpid lepkemia patients. The

W?H(]fﬁgjfllﬁl 8?%3%1?}2&2@% é@?ﬁ)&%&sgﬁicm@ 615951 rgrgg&gﬁd 20 g\vég)gcases of

classitica roposes to'in case
RRAEB-TT or pitienst wihh peatst tHan @0e@igeloblasts, iAAke catedord bhsduse leukemia
in the category of acute | eukem a because these.
beeause thege patiratsdiaye piHlap prgnestic iieameso Ao evER Hisiigiesponse to
L ‘ . o
8 SEFRBE 0t Pl R Bl L R

noolymphpéycyinlentie (KN pdikt.LJd. patient. 1d. The fifth

chr ore fiayBrBruLRS e heukbheu |CHR: mileddnegpe
nBRIbIGHER y REuRER LI CMVANE) OThiIDEELIOPE 85 Bave any percentage of myeloblasts
but presents with a monocytosis of 1000/dL or more. It may be associated with
splenomegaly. This subtype overlaps with a myeloproliferative disorder and may have an
intermediate clinical course. It is differentiated from the classic chronic myelocytic
leukemia (CML) that is characterized by a negative Ph chromosome. The recent WHO
classification (1999) proposes that juvenile and proliferative CMML be listed separately
from FAB under MDS/myeloproliferative disorder (MPD) with splenomegaly and greater
than 13,000 total WBC. CMML is limited to monocytosis, less than 13,000/mm? total
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but presents with a nonocytosis of 1000/dL or nore. It

may be associated with splenonegaly. This subtype
woversiiap®swi th a nyel oproliferative di sorder ardTms004/011630
ltikweytas) and requires irdireagd dysptaala. dduHawis NAL.,ie al., J. Clin. Oncol. 1999

1iasu Y 1 Bordd- e, Somh ame it greah et guging WHO,
Halé ARSQR s&hfﬁcmm@?%ah@%ﬁaﬁabﬁﬁkém & aa%@g) abnormality.

proposes that juvenil proliferative
| i st ddDSepprimpslyya disease Fﬂﬂdeijpe;ople with the median onset in the seventh

VD l.0 ollfratlv er W th .

e PR AP o] PSS e e R s I fg0Y s Sy sgi rom the
cafdy kiird de%ddé @fmem@syélq% 80 ye@s or blien T SAQfdMBmay occur in any age
totalleukocytes and requires trilineage dyspl asia.

grenp, istuding fhe med1a§1ca}opul]1t1on;| Patientmwbe surydganabignancy treatment with

Hi naLlo
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i 1 L5 A E A R B VIS AR PRV eloBall P focr o
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t@glpqegﬂf%swq%ngay .W@eﬂtam.agwgé&/ b RAdicRisN tThig rekptionship to

p@fh%%érﬁ:‘éi’s BEmAYE ﬂflﬁm%/e‘!ﬂ t@o oMb @% as! BoH Rk G 1%83{0 b@ﬁ%‘ﬁe

I nci dence o dev plng Soorsecond ary ’acut
1ﬂ1$c|ﬂxcednsawe¢tbbnlﬂbr86 end’fisrgridep ate poissiblechausestof M S. ﬁmldberg H.,etal.,

e T Ea%?(%ﬁ)%?%r{%ﬁrmd@aﬁﬂ@?d?aéﬁgsévf%%%wm of
MDS oPhiuTB ikela 4t RRGVA 'efgposﬁi%\é@d’@ﬁemcﬁhﬁgw ¢ %b ftaf can cause bone

hi story of exposure to indeterm nable c al’s or
nragivadangagel O-hese grugs arepwomatetdowrblmwtglnhmdewaua”ehnmgosbmal

ese about 50% of at ts rel onshi .
B ERE L BB et and B Bt ok St R Remifjhhosis.
not IFufth&eMIDOis RESHERBEwith réﬁﬁi@hbéﬁoﬂ@ SssoWRRM Wikl RER cytopenias.
and fungl ci des are possible causes of MDS. Col dberg

Qéher complipatiang peedevr meg‘ggbtnquﬁllrosgwmgyl caig acp@lesa_te decline in

RSB a8 5 SRR 7k 5 B0y A ki

abdb@drat@@ﬂlectﬁvsleﬂﬂﬁ@ﬁlﬁbﬂw ﬁ%tﬁ)@ﬁﬁ@h as BAGSE, Gldégﬁlrga:ﬁﬁl infections.
associated with a high incidence of chronobsoma

abnoReasntly tie IntermasigpnaldBR guskAnalypig (BMRAN &V erkaopgtroposed an
FIE K SR OO T

setyhapend AML fxlhar MOStiena! Tha$PSS B tdestdomewninbef of cytopemas
whi ¢ch can accelerate decline in bhlo
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penr)églmg%é %ﬁﬁf@ MHaste 2ad tynepisyiggensticabpenmalitien( Kable 1). Greenberg et al.,
LAROPRS, SRR IR G LSO AT LA B o, ) 50, ol

(20w, imtérecddi aveysnd Recesubiyoups (tenipidxesrvhiérmomdVDHsinaklities).
Anal ysis (1 MRA) Wor kshop proposed an
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I nternational Prognosis Scoring System (IPSS) to

decrease inprecision in predicting survival and AM.
woi2eds/iiewo8/DS patients. The I PSS i s based on thecnwsk®s/o11630

of cytopeni as, percentage of BM bl asts, and type of

cytogenetic 'crmlsl@ fl”ﬂhﬂefﬂaﬁ&ndlﬁbé@sﬁd Sc;ccﬁr%@%&m f@MBH,

BlLood--1997 - 2079-88 The |l after _are cat egori zed

i nto good (nor$|‘i§3ITeV—al*Fle del (5q), del (20q)),

rate,| and poor [subgroups (coppl ex or
3 gFﬁbgfg;grurns\ 7 {abnormal i tji®8).2.2. MDS TREATNENT The 2.0

current treat ment of MJIS is based on| the stlage and thg

Beob anirem of § di seas| 5t@at predon nat es tg
paktsi(ey)l ar phase of the disease process. Bo ?‘r%rrow

trancnl ant atilnn hac K 1 [ila) n:rl- apt.c ‘M th nnnr
UATTI T TTU U T TTU O IT

21-30

B's or || Ged st ;5; Iﬁ}‘f%‘\ﬁé@ﬁ?t ei n| B9 Sl ease, 1985,

SYtdpendON. 17:@25. Thi s i/ype of therppy, hogwever, T1s

hot h nalnfnl f or donor land rprlnlpnt hecause of .t he

Boedwnomaal, dg(Sihdak20e), p¥ pReatusaeplen (-3 or chigmnsome 7 abnormalities;
élﬁm@lﬁﬁﬁfiea@dlothalt %ﬂlglc onﬂomlﬂaabrmmmah@ea he recipient,

particutarty wthattogenerc lldepIdHl and—retated—

G aft Ver results. Therefore,
the risk ?1&96\/ sE} gsﬁ\/d?‘ use of bone marrow

t r andjhe@ntrattitoatrhent pdMRR isbased bn tichseapeiané tHeahedhanism of the

d| se urther, as no atl ts_.are elderly and

digpse atfpé%{: PYBHGS ﬂ?&?aﬁ faé .1?8 an ¢ fisgpse BroFasc iRoge marrow
1139 MntaiPendd $8erPhscl I BatidHid Pith %B@ﬂﬁg §s35r'189-sta%e MDS Epstem

lTmted. An alternative approach to erapy f
an¢hSleasw 16885, derattmpol &2t @hls\mha cffahtirams howetzt;lt Islhotfelsamful for

oG5 PSR Pl IS RICRIERL 2,8 SOl S e
seVEIRI AR eved: fﬂtﬁpeon%]ﬂ:aﬁ@&ato Ehecrem N - pafthdmiarlNOK i al’l\é?%enelc transplant
1992 May, 76(3): 599-617. The pr ocess of bl ood cell

andralated Gmaft Nersik Flokt Rissaral(GViINbesultst Theteforecthewishgf GVHD

SR o BB o GRES SOSFHL AR Pt s

Faithére hembitaiationts b Rdatua” dnea [Eiwi Yo gQVIDSW Aieh3 §vill have a
bl ood cel | s has been shown to be at |east in part

magehed sloaer, Bie usp € beiccmpae wisasplantafionds higtitednes ar e

ot o 251405l B0 GRESRENEDS s B UL RS S v
fﬁmdurs 88ciltpkifted WestiandatEbiwdeell #8GSoprivarit émt kédl}ﬁelﬁmdxceamww J. Cell
Jul éfz Tabbara and_Robi nson, 1991, Anti-Cancer

Sgn 884 ; Mogitaa 99 hotrey. @ﬁmlmwnolr@dﬁ?wnﬁr%g E. %@MgChfarMorth Am.
1%?@4& 766:(?g S99R417. ‘YELQ ]pr(%égg of lﬂéoqg foEH&ﬁPﬁ% vx)ﬂ? ﬂ a small number

ed growt actors 1 nc eryt
of EPCenegimpruidmo cyliegivadsotpliagegcaleoifie po gemibﬁtellsghat subsequently
ctor CSF) , r.anul ocyte col ony sti nmul ati
wndEes ngl@A el gnd;e@gf‘g{e%f%qﬂ Pritiedich dAmBIPFS A Dlapd cells has
beLd dHRNAND rb@tat Reﬂstci'ﬁ i Sogagaim cRIcARERbAG! 1812hd Rormones are

such cyt oki nes hav en shown to activate a
collerbizelydhofvaras hemawpoictiogtawth fixtared MedddlS 1985 SeiedcenR9:16;

S i RN T
Tabbara and Robinson, 1991, Anti-Cancer Res. 11:81; Ogawa, 1989, Environ. Health
Presp. 80:199; and Dexter, 1989, Br. Med. Bull. 45:337. The most well characterized
growth factors include erythropoietin (EPO), granulocyte macrophage colony stimulating
factor (GM-CSF), and granulocyte colony stimulating factor (G-CSF). Apart from inducing
proliferation and differentiation of hematopoietic progenitor cells, such cytokines have also
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Schrader et al, 1981, Proc. Natl. Acad. Sd. U. S. A
78:323; Mbore et al, 1980, J. I|Inmmunol. 125:1302;

werodsandiogt al, 1979, Proc. Natl Acad. ScL U. SPAT/US2004/011630

béén &G toHatidatan nambeBefi fypstions 0§ EMfurd bldodwrltglincluding influencing
122.1134; Vad t al, . 1983, B 61: 12

(3 s oL i e tomoigioRsts. SR Ward Tt o Magel43:631;

S‘&hrah%r&@l 19813 Py 3o &b, WAL SEATRS Al Y8308 MLORY; 8L 1| ®80, J. Immunol.

growth factord have not proven effective in many’
1251802 dKurdaidter nbs197€) PrviccAhtltAdag Sciol/. IMDT G226 Hasdman and

A48 AP AL R 56, AT Vs,

198U INENLSPPI®RFISS ahdd WeiBat &LIPRVEE L Sumbdrgi 13765d8ucacy
is restricted to the granulocyte or nonocyte |ineage

wi th Unfottu@t@m hesatoperasigemevith fastorsdinyg nobipraver effective in many

RS S ar R TATRS Baihs e B Rl g G

ah€ CRANFMANE sHowmmatRle @e@@‘tcﬂdlmcbah RERECRY @FaRtockfdpoiesis in treated
henogl ohi n_or decrease in transfusion requirenment was

paidente ket eifican iy resiiidied todhe gnuylorytsar mompsyte Bagagesyith little or no

largsitetsin oo BBl papedfoun S ARG, Rion, B 76"
(Suppd1R318h éWhém) guech pfaherlte Wemméami with e@dnfoﬁtanshﬁlﬁarﬁEHO a sustained

effectlve @{i reatln I%rranagln 2. 3.
IWPFQD’F@@% pupduitgppiwas achieved in only

|
1&%8%5%%05{ gh%%r Ea;rm '1 ,om_ 54(@51?}&&§§aeﬁ1e?1s&&f¥{%§aﬂ,d199o, 76

sol d under enane’ Tha nd” ¢hem ca

(Srepped): 2’(% ﬂmtvvh:aler o ,dépPg) th dr Hmizmlﬁob 1772H 02 Thediorz,ah&e remains a
eri 1H|so dlone Thal i dom de

kRS R G el ea b Tt biberast

nor ni ng si ckness, but due toits teratogenic effects

was Wit hdngyn HTAY NS OMITIRANIS O FRERCE OMPO UNIDS OV ed

in the United Sigipgr IWTHEGFEE[AWE%WSQAS}E“G

festartrons ol

cut aneous mani m
in | é";blabéqmldplwgra@ﬁmwstonlp@@nd Relflemderdbe tradSyme THBRMId® and

561 h. ed,
ohllsius RS RO &R b b 1a
idoltalol ¢l 0BT -disns t T1heﬁﬂdbmureomsr &idigdly dedelopbdin HOMDSIEs to treat

has reportedly been studied in the treatnent of other
myirsiag stekness i dys taky t@rﬁt@ge@rcmffectsswwwﬁhcha% &oe use. Thalidomide

b O bRl e By SRECE BR3L e RN of esatpapons

nd!nﬁiéﬁst@ons% erygiesied addogum HgebsunirirPleprosy.0Bhysidighs’ ORsloReference,
22; 165-242 (1985 See also, Moller, DR, et al., J
L 3nd ot (Sotiser. 52092). sBeppuge;goadminigiiation toayrenant women can cause birth

dBfects, HRSAE %?E‘f gﬁ&lnﬁﬁ)is %Ztl%a Rroted ! 1d. 1rPlgaglzgiomlde has reportedly been

rehprers, stroenter
sﬂliﬂﬂed]iﬁ THe- tt2er(t bIOMer distashg suftuas dhednib geift-@d-h@g ededsbatheumatoid
al.i dom de .can be .cqnbi ned wkth ot her drugs to treat
art t1s sarcoidosis, several inflammatory skin diseases, and inflammatory bowel disease.
See generally, Koch, H.P., Prog. Med. Chem. 22:165-242 (1985). See also, Moller, D.R., et
al., J. Immunol. 159:5157-5161 (1997); Vasiliauskas, E.A., et al., Gastroenterology
117:1278-1287 (1999); Ehrenpreis, E.D., et al., Gastroenterology 117:1271-1277 (1999). It

has further been alleged that thalidomide can be combined with other drugs to treat

ischemia/repercussion associated with coronary and cerebral occlusion. See U.S. Patent No.

5,643,915, which is incorporated herein by reference.
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I schem a/ repercussi on associated with coronary and
cerebral occlusion. See U. S. Patent No. 5,643,915,

wohoash10488i ncor porat ed herein by reference. Mor 8CT/US2004/011630
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di sease, hets's syndrone, systemc
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Angiofendsishi 994, ANAS U/Sﬂgzlo@me@@s 1994, PNAS, USA

91: 4 2 85 of the npst, _therapeuyticall
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18R d Me.341€81)Al565YeM @gb Bfld MarVed M,
Egﬁl(Zl e AL 1999) S Xm&/E@ » et al., Broc. dm, Soc. Clin.
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roni car

Bibod@2(k0:Qippl. 1608531988 . Othet repbrts cdlceRin SRE 10 §Plﬂ@llldom1de in the
|):235b (1998). OQther reports concerning the use of

tredimeniRfmpaeiic sangses inplade ﬁ@mmlmﬂatscpemth carboplatie frsthe treatment of
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thabgorarle4d edn’rlb(ndumewﬂlh de}lﬁﬂ&hasoﬁé‘l fepafed1fwds Reteb ik Th 48 treatment of
nation w fh dexanet hasone reportedly was

Paé’feflg“éﬁfl\%ng #quw@u}tw&amWHmad\thpﬁé%q 1speiEed; g s@poﬁgferqam;human
grihioERE %oﬁﬁ?lsﬂﬁﬁlﬁm @gﬁj Y:qu (?fatc Qﬁ)c? é - %l?sorbable

care, human granul o yte CO ony-'s
ar(trﬁl@ﬂ:)tgems P i VAEL, mlomﬁ%(mbpamb;m&va(abeo)@ma dIs5) 88dnshi, N. ez

al Fees 9a(hgRays Banigeth B gfglﬁn@rfhe?%rytcf@albgnlp(%%gs et gomprise
thhﬁd(ﬁﬁﬁ@ aﬁelcﬁgc%sed% Tzﬁémﬁﬂﬁ%ﬁ’k@?ﬁ@a@ | nJT?in 1708 S@ F/I‘cf g%ﬂ\'a&, R.

conprise thalidomde are ose
Gpyiptlargaat andrA. NEzitlCTAUBIn bt datioBAGA predicRio e POBMJSU1/183d7 to J.B.
Zeitlan, and in International Application No.

Zé@fifﬁé’é 1/1 5327 to J.B.

In an effort to provide compounds that have greater therapeutic safety and efficacy
than thalidomide, researchers have begun investigating a large number of other compounds,
some of which are derivatives of thalidomide. See, e.g., Marriott, I.B., et al., Expert Opin.
Biol. Ther. 1(4):1-8 (2001); G.W. Muller, e al., Journal of Medicinal Chemistry 39(17):
3238-3240 (1996); and G.W. Muller, et al., Bioorganic & Medicinal Chemistry Letters 8:
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Zeldis, et al. In an effort to provide conpounds t hat
have greater therapeutic safety and efficacy than

woOheadsiidenns de, researchers have begun investi gaPCn@sa004/011630

26693674 (1998). Iefanaplpeimcludeyion agsot Honted 66, thhsublstitute 2-(2,6-

diopioRhusteSy B refpimi i Son iR pra xSt -Gy
olbisbillole® Hesdlibed RUUHBA Slﬁte&@%ﬁﬂméﬂ 6938738140y 6396471 ; Doth to
3238-3240 (1996); and GW Miller, et al, Bioorganic &

GvBtMulleal er@heni stry Letters 8: 2669- 2674 (1998) .

| l.
substl ErRdT s8fBou berBiia RB ot ety I bosintiiprit aave-o
pedtiiciobby LPS tsﬁﬂlulated PBMC has been investigated. L.G. Corral, ef al., Ann.

2- (2, 6- di_oxopi peri din-3-yi)- | oxoi soi ndol es descri bed’
RhgumnPise &8 S%-mpg!i) AV e 3 9).6 These coBpornds, whihewamnfered to as

nglgj})ect eg&glyrn Wgﬁa‘io pacg‘JP Sh?Aw %Pck{ﬁ%?{)tfﬁf%%gﬂ%n of TNF-a:but also

mENEqariohibitidnat RS ihn@Eedtmondcaiedt 1 PEAIINRSprb@estion. LPS induced IL6 is

| NV rral, et _al, Ann. Rheum Dis.
alsg; 155%}?%%&%6& af%mm’(l&l@g 9”§hescrﬁ@§@mwﬁam@m stipmudgors of LPS
1rﬁfu€ecf afier fn%f‘gagﬂ‘lgqﬁld MR k'ﬂ) 3hauRgodul at ory
Drugs, show not pot e I'tion of TNF- but

al so Wisitekmainy svch bom!pound:sﬂlatzPSmwrdpmﬁﬂsermrtbﬁmbaltlb lagertts, their
and |I.LI oduc LPS |ndu ed IL6 is. al.so
n}@ﬁﬂ%%%?zf %}011 R ?%Ven%%ﬁ BEs lﬁ‘éltdﬂ gy esigatiefs soreover, there

| G
ARV OeBpUAN, Sk D m Sl S el

such corrpounds have shovvn prom se as therapeutic
agenBs, t AEMMA sh and effectlveness

are 2oV er

e S AL D AT ek Y
syrelrahe ( MDS VY wikich coﬁpnéﬂﬁdﬂﬁﬁhét&lﬁg'fbﬁ pbﬁ%fﬁﬁﬁ'h@?i thétesf a

[ nvent | n enconpasses. nef hqods of treating or

thsrapgutig M@rﬁffmhéf Uenllysaffestivg aapwriet an mygu;lomndld@tory compound of
tHeQARtiS R oS %@ﬁg?&tiégg%%% gtaB?etéa {gol{fe{ll? ql??lddté NRESL tmer clathrate,

t her apeut |1 C ctica anoun
onprodmgl therao ritictuhednbioyn atsompmmphs@és théthodsvfandagiheVIDS (e.g.,

bR T W T
L e R

(e.g., |engthening
lr@mmn@fhﬂ%tm qwmgioand of] theon\eenpan,l antpharmmeetically asugitable salt,

sAPREATIBE ottt dhinrensk ol BP0 " Compount of

t he DRYeMbbaithenPbf e RRRALHBE BibolakdeY 1RGEERE R 61 Batel -
sol vate, hydrate, stereoisoner, clathrate, or prorug

ingrRuRasaedulathey @nwundmmconfomamen Mnﬂmmvcxmoaabﬁxmppss gsesently used
to tpe%t, lf)?&eﬁ( or age £ MBS Such as hematopoietic growth factors, cytokines, cancer

chemotherapeutics, stem cell transplantation and other transplantations.

The invention further encompasses pharmaceutical compositions, single unit dosage
forms, and kits suitable for use in treating, preventing and/or managing MDS, which
comprise an immunomodulatory compound of the invention, or a pharmaceutically

acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug thereof.
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i mmunonodul atory conpounds in conbination with
conventional therapies presently used to treat,

wonresant408r manage MDS such as hemat opoi eti ¢ gPOWUIS2004/011630

facteks, ETAIDED DESERIPTIOMNOFIEBHEINVENTIONt em

cel | anspl apnt ati op,and ot.her transpl ant,ati ons. .The ;
nvert Fon SR EReP Ghi8 BbOEeniiiRs Athitis 87 eathifor proventing
MDBR@sER E@riscSidRGhiStetil to 8paaaeid Med®f s@htrdathént or prevention a
suitable for use in treating, preventing and/or

tharprayting Inmronthiladicellvphiscéize amopniafmsipaungmedylatory compound,

. . ol
of AP Btoaly o BRI sqiD e B BRE FRF i ittt or prodrg
tindredfh ikl @ mbodinisn® fictgnpdlss €l tréatmBit] Pk Eldi dafc@RlnRgd bt of specific
OF THE INVENTION A first enbodi nent of the invention
sehrEtep aS LS pshis defrastory aagimian geterctapy aneswevith mamsd sideroblasts,
rf Sy GBI with BATLIBELE rrleﬁlgct&r?f el \Lvﬁ{ﬂgxéelré ﬂﬁgtg itgransformation
Such treat nent or preverntion a“therapeutica ?y or
apd ojoyticanyélambhycyét ladkemie anount of an
i mmunonoduyl at ory conpgund, .or —a pharpaceytical |y,
acceﬁtsdﬁle‘ih?ﬁ}nt ,¥h65t a’F‘é(gloﬁW%iflé§ @P%i%oﬁ@?, means
hem@topbRES steBl cell BSHr&s thahaefized MR AirBPthe following;f ineffective

enconpasses _t he treat nent, py eventi on or managenent
biedaiefliprodwhion, ywegessiveNI®renes, gk afpiogedsmmyto anetaileukemia or

cEfuA RV R et R AR R bR elp s The tom

“BeRAFs T sES sPndrBmes 8BRS MIDRRLLRE: GRS M Lincludes: refractory
nmyel ononocytic | eukem a. As used herein, the term

anerpe) wdipsiornandnda sxitidinged sidemblasiDe: fractoay anemia with excess blasts,
t ietic.stemcell disorders.character.i zed, by one,.
O At fiu bR PRERFRRY B he Ao e

Iqukeghikct i on, progressive cytopenias, risk of

progression to acute | eukem a or cellular marrow wth

| npaiyeheBmpRdMsgy obihe inentipmencomprses mediadp of swhaging MDS
N S G R e e
effedtive@choiyit afeninanimdniodul Hg§Eofipdend R a phesmdceiiticatly atdeptable
gnenfga W th excess, blasts, refractory anemia with
sall selyatephytaets, sterepisemet latheteodt nipdrue Mreeatc

myel b&di bas ' f ”»

ven o ErbBI L Sg i HAT Sloo HERK, TBRmBeqh iG] composition
caoppsing es imoiohomsdwatorgedmpaung aér eepttarmacendedlyodcespiatie salt,

nagenent rophylactically effective anount of an
S&aﬁffﬁg@@ﬁﬁﬁl siqrg lffgﬁ%rn“glﬁf I e Qir%’r rﬂﬁﬁ?eﬁ“é)(feu.t ically
accepliadRosBhdsed 29 ltﬁéaih%ntf&ﬂ%@%ﬁ%le $ihf H@%gg&%s comd)frising an

clathrate, or prodrug thereof. ther e I ment
inipanomeodu ttognc annppoomg aerseshaampdeatiod yeast et ab le saltysolvate] hydrate,

conprisin n, i munqnodul at pry conpound, or a
Stﬁf?ﬁ?ﬁ?ﬁ?@éﬁ?@ﬂ% a %ré’ggﬁdtﬁﬁqegg salt, solvate, hydrate,
st er aQb#RMBbodihRhéahe invehtit &bbHEPassBeh RRTcomprising: a

pharmaceutical composition comprising an immunomodulatory compound, or a

pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug
thereof and a second active or dexamethasone or instructions for use. The invention further
encompasses kits comprising single unit dosage forms.

One embodiment of the invention encompasses a method of treating, preventing
and/or managing MDS, which comprises administering to a patient in need of such
treatment, prevention and/or management a therapeutically or prophylactically effective
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Al so enconpassed by the invention are single unit

dosage forns conprising an i nmunonodul at ory conpound,
wonro@/ipi@s maceut i cal | y acceptabl e salt, sol vat eCT/US2004/011630

ampantioign ismeneoisioiatery compoimditoe 2 pbarnpacedically hbeeptbie salt, solvate,

h nbodi f the . ti Ki t
A Fler RO A GLPTSHE COBbaPE PARTBRROFAL S an
préfyNRIBAY Rtive £a5MAWId se@ndachiaig@eeut i cal |y

acceptabl e salt, solvate, hydrate, stereoisoner,

cl at Hihgsecondrachyoegentistonelemdly ahemaiopeiciingronth fagtoror cytokine, an

X hasone or..instructi ens se., The .i nventi on
a?ﬁ'r"? ﬂ%ﬁr et ’oarlrlp%lll%ljsb }soélck"iu{ %ntdé%ﬁ%?lf glﬁ ﬁlzh f]r‘fl&néatﬁ%  dos age
ihafuiBsupphResiv e bt BRIH asQf cycligpority @Bhvedliof4] GRTRRS fof MBS, or other
met hod of treating, Eﬂreventl ng and/ or managi

ng MNDS,
chemetherapaiic agest faEnd fir srampledn the %m@ian&@eshigﬁe@acwooz

FRUERSd AFLARRY o7 BRERAL IR AR SPARPEIR o Rinsensy

t@poidonmanase intt bitexs omyi-apiqeends codlipcampl) afioResbild eabiliying agents,
ptable salt, solvate, hydrate, stereoisoner,

afiy ews&g@}ts 8hd pthsidna T gasy edfonabgrmcsr dhemolseapy; ddest preferred
s@onR LN YARGEI £&tHoYe @c{gfagl%to'fva?fe@{m Bltinﬂjroﬁng %&%ﬁg}é?duction. Second
con eferably a

&
active agent. The se active agent 1s p
atigresigoptsicen be lggomblectilas {ag., pataiys) ok smell naidecules (e.g., synthetic

.anti-cancer agent, an antihiotic, _an anti-fupgal.,. an ]
st SrPABOAATHS, or BiEepirlsRUpYr 3B€ Pyanplgh ot Shetiiin ssond active
a%eﬁﬁ VEdHRRD B dde nGORMBEY 008 Bherb & mmfel% iéﬁﬂi%r?ﬂ% ﬁgn%(:@?,ranti-TNF-a

nenot her apeut i ¢ agent found for exa
amiyostiesi mflisnPb{ReReRde®)h 6 CIDNAM-LISET BPOetbpatetin, (rinmnteran,

or. c er chepot her gpeutics ar tQsis.i nduci ng., .
peeRTLinG. sTrip Iotaci, SEammsihip Rt L2 108, ILLs, drastermettdbine,
viOEHE) dSotrefh6ihOidd Blogs-tiabiclac, Mthi@@@Biton AddHcBibRGes the use

agents and ot her known conventional cancer

o RtHiSt REtRERHY ocuBEnE,mind freqonBinans otieing c The/iavenjomt forthere

N N R ——

tHobgdbit, 88 vhe, & leaspsathe€bNhy pBirnrBloli cAPAR i) 88 tHeSréteins upon
synthetic i norgsanl c, organonetallic, or organic

wikiahehey er)pascri dxasuigsl of snusants prskide; utgeen dinsitsditoproteins that
h%%ﬁ(gfreecir ?x%rg gﬁllnr#g%(hﬁc}] ?E{S)%F%{h\e}!é %iﬁeg ?rgmt atﬁ% F‘-%I;%Esrré 8 t1residues in the

naintallyedowsingifodints ofithepro{diesri Alae eficompaséedGSthe faMnCatutants™ are
EPO, ‘Ehlggot ecap, irinotecan, pentoxifylline, )
PRPRDFFONREE P OKkaiFBtelics Rermalfyypresdubm their ngturgifyspcgurring forms
| S ) . | - ..
AR ORIASE LSRRI oy by e ot it o,
pegidepdssativehadufasion prateins, sech maproteis| fprmeathy fusing,IgG1 or IgG3

e proteae, The e o Torer, B
Moefisen) Saf., Nakwhabl Vs ]?%:'99-1@"1 b60 12.5 ViP@he SR Bhie tth§>/ secretion

in vivo, at |east sonme of the pharnmacol ogical activi
offroteies disadossi hsreimpanwell as pharmacologically active mutants, derivatives, and

fusion thereof are also encompassed by the invention.

Without being limited by theory, it is believed that certain immunomodulatory
compounds and proteins can act in complementary or synergistic ways in the treatment or
management of MDS. It is also believed that certain proteins may reduce or eliminate
particular adverse effects associated with some immunomodulatory compounds, thereby

allowing the administration of larger amounts of an immunomodulatory compound to
9
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whi ch they are based. Exanples of nutants include, but
are not limted to, proteins that have one or nore
wamosaieosd resi dues that differ fromthe correepwsgiongii63o
pateitsiamBor inctehging astiema béryplacer Hiinfirfher baliewtd thatsome

.proteins.. Also enconpassed by the term "nutants" ar
iaodiaiery SR SRS OHCR 08 B BEURBATRVELpe elfects
aBRBEIA wi s$HE bFot AR NI SARErdpTch, HBerbBY BMoviBg She administration of
nongl ycosyl ated forns). Exanples of derivatives

larger ameinthelpraied toqratibitsand/dr inoreaging phisané domphiancat i ves

and fusi.on proteins, .such a roteins for fusin .
oG ATPURE cBBUEHE o e RTa SSebiRses ebr b ey relit. reducing
oP b Pdi8ing aafadlErb@ B A8 assaBRitedSyith the REMikiBR4tionMfla- chéMPtherapeutics or
Morrison, S.L., J I'mmunol. Methods 248:91-101 (2001). _
thesepeutiesuser 4@ treatipgncer ioe MIRE irea p&ienbsulfrisgdians MDS, which comprises

B PIRe DSl DB e SRR P ARE et
agdusNgrass athwnidielatety @oinp6ind, W b Phatindeeitially hedepRB1dMIt, solvate,
theory, it is believed that certaln i munonodul atory

hydisire SiFEROISRMET P hisis & prdrugchereal. conpl enent ary or

syneragi:Sti: '

oo, Lyl L bRl ciGbe FRARETELe: B Mos,
traeshiadatoom «flpenphatikblpad stemwets, hathatpsietiefsteac el preparation or bone

associated with so ' n dul at ory conpounds,
Raverenyy EF PEHSPRY 1 ﬁgs ggt}%ﬁg gigl? ﬁ’@iCSWbeedluéP gefn Enpupgrodulatory
cBfnpathd HHIPRAIREA6Q6Y steR @Qﬂéin‘ldall I%a@ﬁﬁf éu?féhﬁl% ‘;ﬁ%g‘(e | eSV%rgVides a

I nCreasi ng patient conpliance. I's furt
utiyat agdneexipartad synsdgismt dn partionipn witleuhbging Hohiteé bgtheory, it is
elimnate particul gr, adverse effects associ at with .
gl I fa PRaSa el FumshyPueRbibte BRRGHamp ey ity that
@ PHroVias hdditi Ododynkdi iR e fREB WHeR gRfenRbB&R ALY vith transplantation
patients and/or increasing patient conpliancé. Anot %r
thenanydilemmogfodukaory wompoimsls can wonlp semsbinativet witld trafsplantation

t}%E%/psfrCﬁ%gl?%&g éﬁ%g %iaﬁgnsg%fﬁg%%ig? izvg it@%ing/gs\{gé Sr%cgJJrg 8{' transplantation
aBDEHOONRIARETEAC B eriis HO THRRNE g H%g%‘h&&fdr[a,etﬁfs iHRNEBH

or MDS in a patient suffering from , Whi ch _ '
CRESHHIAPSSS ¢ TaciRedhpEireatinggprevending and/enmanaging MD S, vdrielp foraprises

. ' ; r e eff.ective anoynt
R R G R R R S
phoreeptrizhiy sedebtabialaltpdobvatd) hghilates stefdodfolir SitRfate, or prodrug
clathrate, or prodrug thereof. As inevitable | eukemc
thereph redergadyrang, Géwrgﬁélsﬂlﬁlt%t&qthﬁﬂpm ages of MDS,
tran ] ' I | S, :

nemmenp o s bndtiaRaE bRl ARIGaR RIS snglp i dosase
fdvenspaciddsarhich toémpssauiei ot wede irmaunomedaisby aatpdisds, of a

n i mmunopodul at ory conpound and transpl antatjon of
PRATERCARICALY P?Featag%ﬁaﬁrﬁo @i f1gfiiaify Stereoromss Ghatbiafe esprpdrug

O S O BRI o LSS B g o

emnplmthm bitohyl cantuity omsoorpoene dosmphindstof thevimvemtiong stbmtoetly for
trglcl:stplla\{lltgt%ntarﬂg tan immunosuppressive agent, antibiotic or other drug, each of which is

to be used to treat the MDS patient.

4.1. IMMUNOMODULATORY COMPOUNDS

Compounds of the invention can either be commercially purchased or prepared

according to the methods described in the patents or patent publications disclosed herein.
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may provi de additive or synergistic effects when given
concurrently with transpl antati on therapy.

woOnmsnemosiul at ory conpounds can work in combi nRCTMIS2004/011630
Rurthkr, opacelyl pan¢ edmpositidusrcap e pgdunetnigaltyosymilisszed onssolved using
associated with the.invasive procedure of . .
P RRIOLAPEAE TS Sridhine] SUUBIS pEIEY acioPnitindond sihetissrganic
RbBERSSediMie).. CIRPORIR Red Iths ilvaHES A ; RTRARAR
a met o% of "treating, preSeﬁané angyér Hﬁgglng ?mxnﬂmoﬂ]
optripohndsch@frars s emiyisteienericaly twichepat sterebmea cally; puae, and

uman) an.i mrun dul.at ory conpound, or
R R G GEF RO G ST s PO S0t Bty 2ag grodrus thereof
St er exy $RABEreirf ildds 8therwiSs indlafHlUGe k8T %f_lyﬁ’éégeﬁtﬂ:'hﬁies hydrates of

during, or after transplantation therapy.
theeampauads ef do imrentiapasses phar maceut i cal

conpqgsitions, single unit. dosage forns, and kits ich .
comprresn S Bompo St meBaHn 8 SRl ARmiusSiegleg having o
nidlaculacAsiEhtqeds!iarodioa Pl 800 8/m5all dnd &6 h¥EBieidyy féides,

stereoi soner, clathrate, or prodrug thereof, a second

oigpnusieotidgs: elipesscchasides or othergverromolsenles f or

tran j t.her For _ex | t.he ki.t nma

) A0 OG0l SEGORAE e Ll s
compbendsdand FRMIERIEN (@l @R Cuifordfion) BRUNAPARE £841 M@anic molecules

agent ?nti bi.oti c or aother drug, each of which isto
thd pakegly whyCENE op &-PRondursd manocyte 1518 and IL12, and partially inhibit

_ ¢ o .
AR GICRY NGNS ROl U1
accorliNiig it an inflemmett drg dytodtésqrohedd by nidteophaeingl ménocytes
atent pubJicatjon | scl osed Eﬁrfi n. Furt her, i i
dyppg E%Ht? 91%8%&“@8 PiIbIPEP AP B 10 agkymsrsppec ef vignaling events
withit BRI Z8E-QndySAY ¥ ggtPf)l%gféQI %ﬂ%%aﬁ@e?p Wll(tjlﬂgl;[/ ﬁ?jﬁg ;li?h(:ited by

or chiral col_urms as s ot her standar
thpogavne of therbido gigalteffehtsi coeresd byChepmumaismedeldtarn compounds of the

DL B PR S RS b5ha of

iBleBli QOEMRIah€Athk Ve A Kiontd T NN ARIGAUt | cal |y accept abl e
salts, solvates, stereoisoners, clathrates, and

pr od Fugker: Wehewtbeingdimiedbhteaiynimmnhessdwsther winsmunds used in the

- 1.ndi: the term"sol vates" . includes hydrates qf. .
SR Eb E bRI FRlF Beby e e
drsgeichlly inheddse epdndent iithes MhhuRSHERI1S inventi
havi ﬁ nya <ol esculelgﬁ wei ght eI ess than aboa{wf?‘g%lgﬁgs/ (r)rgP? invention
may @lserhave a grestes ceistisulaientaffteson beiGRINUE celdilesthan on the CD4+

T%eeilgﬁl?s%ﬁc aardi :éf%ﬁ file cﬁ}en&l\%{l% i I%%to %&e@%{e%ﬁgﬁﬁgﬁﬁg&w properties, and

Frern and unl'ess ot

effichamtip eonditubdtoTycetl@npounds” and "BVIi Ds(tm)" (Cel gene
Cor pgratjon) enconpasses small organic nolecules that
mar k 8BgSHis etmples ofNpurmopdulainty cempawiscipemde huBazemdt limited

to', E}(ﬁxo aﬁﬁ@aﬂ%@ﬁ/ id@lliéféﬁvjeg' Qf Q.f.bgtituted styrenes such as those disclosed in U.S.
patent no. 5,929,117; 1-0x0-2-(2,6-dioxo-3-fluoropiperidin-3yl) isoindolines and 1,3-dioxo-

2-(2,6-dioxo-3-fluoropiperidine-3-yl) isoindolines such as those described in U.S. patent
nos. 5,874,448 and 5,955,476; the tetra substituted 2-(2,6-dioxopiperdin-3-yl)-1-
oxoisoindolines described in U.S. patent no. 5,798,368; 1-oxo and 1,3-dioxo-2-(2,6-
dioxopiperidin-3-yl) isoindolines (e.g., 4-methyl derivatives of thalidomide), including, but
not limited to, those disclosed in U.S. patent nos. 5,635,517, 6,476,052, 6,555,554, and
6,403,613; 1-oxo and 1,3-dioxoisoindolines substituted in the 4- or 5-position of the
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I L6 production. Specific inmunonodul atory conpounds

are di scussed below. TNF- is an inflanmmatory cytokine
wonroegueens by nmacr ophages and npnocytes during RCUAUS2004/011630
indefing wRgt(p-an 4-Gramiow 1i s dioseiseindplines2-fyhr4-eartiameylbetanoic acid)

' in wthin cells. TNF: l,ay.
R aRAE 8 U5 Pt 0 SIRPLE Moo Gac Fisn ead aipaPTtlg-Padone
stiystititedrythe QR sitfontwith Igbfdi@Gi-%bd@&gﬁﬁéﬁdiﬁlsew(@.%_.,@l 2,6-dioxo-3-
t he i mmynonodul at ory conpounds of the invention i's the
bydig¥r Brorepipsyidintiexh)-¢-apingpindolin-iranshdesduibed inrly.S. patent no.

n | ! .he deqgr tion of
o e R AV R AIES R S . soom79
andrid,20 0 draihothyli dsnide asdsel Lissethalogs Hyard 1981 & plokd@ts 'HBMtabolites,
al.so. be potent co-ftlnulatprs,of T cells and increase
dRYAIVES B PeruseIB At mektalidamide. red arbgbteddePehdisnppiperidin-3-yl)
I . t .| tion
PR s METMIRIRA 254 COMBNRNE) ShoHRLBISIH By o e
depabedrinclelS. patatises. 6,28h23had63 4H ; Ené eoindelrEsite chipounds

addi tjon,. th 0 nds preferably haye
s bR SRS 5 Ut Spent HRLicwGptics P G487 jed on October 5, 2001,
U_?S)."p%fdn%c}ﬁfcﬁtia_n £&11070329R8H1Ed 6n Pé@ém&eg%?éom, and International

I mmunonodul at ory conpounds, 1 nclude, but’ are’no
Applitation No PCIYERO1/a04D Io@ntbometiontd Publittior NaoWO 02/059106). The
e%g?@%sltottlrj%&g %ts %%rggt%%é a%(lf %Qtegts aptp 182?tleong Ii(?e%lti 12(? gerlelrlla aLrJé isricorporated
héreimdtsy ”Rfdréhcd: dingi@omofhldR-P BRGNS Ao B¥t hcludo! '

e e S e A kit EB?“%L%%‘?%’E@%?LW

i soi Resr spredfisivanuramedwdaerydesmouhdsof the AvSntiqpainelutie, but are not
: 1844, : 76: the.tetra.substituted, .
R 1 1A 180 T 230 R P R e ispiolinetSuBigted with
aimolin the ke fihg A9 deseriBEBInAGS. Pdted. 31835,517 which is incorporated

| , 3-di 0xo-2- (2, 6- dioxopi reridin-3-yl) isoindolines
hqrgindy referepsen Fhesgsemparndsdive the staiciugoki de) ,

including, but not limted to, those disclosed in U S.

patent nos. 5,635,517, 6 476,>Q52R2 555, 554, and

6, 403, 613; 1-oxo and 1, OXORS0) iMes substituted

in the 4- or 5-positio h‘glndolin ring (e.g.,

4- (4-am no-1, 3-di oxgyggi rfdol i ne- 2> s car bai noyl but a

noi ¢ acid) described in U S. patent no.” 6, 38@, 239;

| soi indatitienclofOX@nd¥isic-@, MRObthBEsf X 3nd¥A8€=0 or CH,, and R? is

substituted in the 2-position with ’
hyslreeaios kv g-alipds ispppioplar inetithyl 5 Specifie imgmunomodulatory compounds

mﬁ?ﬁ%c?%%%?&%ﬁtggfoperi di n-5-yl)-4-am noi soi ndolin-1-on
e) desgs-RhRG-dioxdpiferidd@Ben)-4aginfsdndolit); a cl ass of
non-Iool%_geB%(ge cycli¢c am des disclosed in U S patent
nos. I-8X&3d2&rdjoxemipesidgy3; ibb-amineiseindedinedoni de, as
wel | I ' t.s, j1et abolites,
dor 1 aRy P o B IS P BBl R o e, —and
subskt-pxa €@, 6240 2opipatidineB pil pRaidhdiscinddlnepht hal i m des
and syhbstituted .
2-( 21% quaxfsi%=‘S—é%qxaplﬂ?@%dlyr%—yl)z%a@@mwpmgh@es agdich as
t hoses. L4_peg. i s iRad_enlts . 0. 30 and
6, 316 4 Pro 4a (lRoppeiaaL ol Aot

Other specific immunomodulatory compounds of the invention 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

12



such as those described in U S. patent application no.

09/ 972,487 filed on Cctober 5, 2001, U S. patent
wapmisiigaos on no. 10/ 032,286 fil ed on Decenber BCT/URRDL/N11630
(Bnternatinnet Rehlicetion NApWG) 88108 502)Neach PEWhIUBGk idddtated herein by

Pub| No. - VWO 02/ 059106) . Th
Bt bR o B Pl patemt

appl ications identified her ein are incorporated herein
by reference. Innunonndul?tory conmpounds do not

i nclude thalidomde. O hi speci f| i mmunonodul at ory
but are not

in US. Patent no. 5,635R617 which is
her ei.n é:hreference These conpounds have the

strudtt : in which one of X and Y is C=O, the

ot nebnghe X A K (50 Couforfioex aRCyRecLp ddiouen of

| oner al kyl, |n partlcu ar SpeC|f|c

| mmlﬁldnmfdlnfeli oRY, Romnb&f‘;dndepﬁndamdy of thetothers, imbilo, alkyl of 1 to 4

mted t
cprbi 055, 3 kersloblogherbTRams o (0.RgioR B b Romdsis NHR’

ahd ﬂPéQeIﬁaﬁlﬁngyﬂRIORéH{:’pQﬁd Rf Bredy Mfo)gelr? am noi soi ndol i ne;

1- ox0+2- (2, 6- di oxopi peri di n-3-yl) Y- 6- ami noi soi ndol i ne;

| - ox& mlydragegios elipl pel taid ﬂarBOIyat)Dm%; ani noi soi ndol i ne;

1 3 ﬁh ?&d@oée% 911<9 ofxlot% carbon eﬂoms )%e}lzﬁ ornt]larl]c? | soi ndol i

3 gromtethdtazﬁas dihex thah Pediodbmif3¢ mha Y%@thnm)%eﬁ bfR!, R?
ne Qher _speci fic inmunonpdul atory conpounds of

i nveRiidd 1%61[5 dugror s (H) eneafR oR’; é%ll et Rt istaseino.
guégt | {‘%Ic’ﬁfé&gj %&%E@‘?A(}Re%ﬂ% (éer.gs aﬂg oi‘ {Hedfermual

3-yl)-1-oxoi soi ndol es, such as thoSe dggcribed in US.

2

patent nos. 6,281, 230; 6, 316/ 1; 6 3395[349; and
6,476,052, and International” Pg en¥N &lion No.
PCT/ US97/ 13375( | nt er nat i onal><Pubkgat | on VO

98/ 03502), each of which HzN| ncorgora ein by
reference. Representative conmpounds are of tformula: in
which: one of X and Yis C O anghthe other of X and Y
is C=0 or CH2; (i) each of % R3,if and R4,

i ndependent|ly of the other S i of 1 to 4
carbon atons, or al koxy of Q4 carbon atons or (ii)
one of Rl, R2, R3, and R4 i9d -NI%QS a remai ni ng
of Rl, R2, R3, and R4 are hwd{odjén R5 i s “hydrogen or
al kyl of 1 to 8 carbon atonms; R6 IS hydrogen al kyl of
1 to 8 carbon atoms, benzyl, or Hdlo;, g

R
~_C
[ )N{I“
X C
HoN H, 0

R § y

\ -

[ ]: /Nﬂ
NH, 2 @)

IO O=0
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provided that R6 is other than hydrogen if X and Y are
C=0O and (i) each of Rl, R2, R3, and R4 is fluoro or

woiz0gsaemes of R1, R2, R3, or R4 is amino. ConpoRqmAs2004/011630

r epr odentinR’ \xehyﬁrogem or méthgls Impeemprrate lembodiment, the invention
rmul as: wher ei A R.ils h

St BB e e T Shnd e baticalBuline R qre®

eﬁﬁntﬁﬂx@d%)'dmﬁésb@éhlbb!uﬂﬂére fornms (e.g. optically pure
(R or enanti oners) of these conpounds. Still

ot h e rStlé]péferSp@Clﬁﬁimmﬁ@mgﬂldﬂf@f}ycmdﬁ g6thefinvention belong to a class

PSR Q0oL R 0F 5 B PR B Bl sooaioosesy
ahﬁmmmssm a8d thtbfpa 2803 AQPHEHDA Na PE T/ U861 /5640 10k krnational
Péggl i cation . PCT/USO /50401 (I nternational

gatioato WV Q&Z/ 448180} ombuad ayhictegre Ancorparpied herginby reference.

Reg?e%&ﬁ%@etc%%éﬁﬁp& £}ek6¥lf5rﬁ{u§%{ fnce. Representative

C ounds ornu a and pharmaceutically

acceptabl e salts, hydrates, solvaDes, clathrates,
enanti oners, diastereoneLs ycenn Hand m xtures of
st ereoi soners t hereof, Y NaRe o canhd Y is C0O

and the other is CH2 or H /(Cl- C8 )alkyl,
(C3- C7)cycloal kyl, (C2- €8)alkefyl, (C2-C8)al kynyl,
benzyl, aryl, (CO- C4R?:\L’\E )(C 1- C6) het er ocycl oal kyl ,

( CO- C4)a| kyl - (C 2-C5) he eroaryl COR3, CS R3
C(O O, (d-C 8)alkyl R 6) 2, (Cr C8) al kyl -

&Cé) %R% Macgtgb%gbep%ﬁ)%&ﬁ%@ Wes E}%@};&W Ig?ian‘uomers
dbafstequlmer{ ClcetB) @l dryd mixtERs GBétadekBgmbl;s tg)dire?tl‘ wherein:
égl 8@% ?ﬁ“ﬁ‘f @@?&98@&; ?&3* ICEI(z & al kgnyl

) awﬁg{]}e{r (occjzlygp 3{(1 f@#b@oglc@alfgf‘la@r‘z—F@aﬁ&wl (Ca- Cg)alkynyl benzyl,

aGS,) (ﬁ?ef(’abaﬂa‘fly((?l Q&m@t@@‘/‘wl@kﬂl\m@ ‘f’?‘w))ﬂkylk(ﬂz-C@h6116101‘1‘6‘1,(3'3(0)R3

C@?’S ORI T Lelibarge (CesTabfhtin (i Chaig-bjor’,
@WR CREFRKYCIORRER 138 T@blbg)aﬁiylfJO(CO)Rs

(CO )aI het er ocycl oal
S b b0 12 ok G Chalimeyt or (@ @)8kmisty!

en C2-C8
(. ST ngh R o B2l R Ren, -
O‘ball{yﬁ?d- G&iz'yl Kak‘i/l C&@g@@%ﬁk@?@ﬂhetef&grclo%ﬁ|(@él-@)dalkyl—(C2-
benzy %{ et eroar S
4 1 ORIy N Dl s GR& (- ok OB, (Cr-
d)%ﬁg)l %M)%B,o&y@édaékk}” group; nis 0 or 1; and
R* is (C1-Cs)alkyl, (C-Cg)alkenyl, (C-Cg)alkynyl, (C,-Cy)alkyl-OR?, benzyl, aryl,
(Co-Cy)alkyl~(Ci-Co)heterocycloalkyl, or (Co-Cs)alkyl—(C,-Cs)heteroaryl;
R’ is (C1-Cg)alkyl, (C,-Cg)alkenyl, (C,-Cs)alkynyl, benzyl, aryl, or (C,-
Cs)heteroaryl,
each occurrence of R® is independently H, (C1-Csg)alkyl, (C2-Cg)alkenyl, (C,-

Cg)alkynyl, benzyl, aryl, (C,-Cs)heteroaryl, or (Co-Cg)alkyl-C(O)O-R’ or the R° groups can

join to form a heterocycloalkyl group;

nis Oor1; and

* represents a chiral-carbon center.
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* represents a chiral-carbon center.In specific
conpounds of fornmula Il, when nis O then RL is

wOCsGi)oycl oal kyl , (C2- C8)al kenyl, (C2- C8) al RgmAIS2004/011630

benz th spanglct g:or(lpmnﬁé))ﬁfdrmhlla(m Whﬁi) I3l e Ry 0 @HENdycloalkyl, (Cs-

%%%? GRS eIl z@-&dﬁu&f AR ARy
ﬁW@met&é%pg@»RC@bﬁbﬁg 2 oA ¢ ORI or’,

I kyl; "an is (Cl-
(?Gﬂsﬁﬁﬁsdv@@él& yC(S)N@ (BI) &l Keatkyl-O@OuR} al kynyl |
benz ﬁ; (C- i )aI -(C 1 - C6)heterocycl oaI kyl ,
( C0- )15 S¥f| 8 eroaryl (C5- C8) al kyl - N(R6) 2

C(1 Cg?gll(al @y)hncwégg @)7 Boélkyn @1 @@hﬂde il ggtéalkynyl , benzyl, aryl,
é(’ (531/10‘(:6 emqyélo hl(@ EM@Z%&%WYI (Cs-Cg)alkyl-

Iﬁ?’%%'éé? e @&Wiy CLEEEIRER T gt Gor’, -
agyumau@ctsonﬁ HOC(ONOR’ hnd fRE oktfer @Qﬁﬁal&)@vkl’ﬂe ﬁfnebﬁﬂﬁﬁions

I n ot her speC|f| c corrpounds of formula Il
( C1- ésptheksirecifiseiopmpounds pidermul a@@%ﬁ@@@ﬂcl&)aﬂm

anot
o uhep RSByl e SRERATEE 1l CacRmt forgeny
i ndefenthenspegiftd doBipoGRJsdidiptmula 8 RETY Hy (¢ ,0a})kikl1, benzyl, CH,OCH;,
kenyl, (C2 C8)al kynyl, benzyl, aryl, al ogen,
% KT - (C 1_ C6) heterocycl oal kyl ,
(CO-C4)al kyl -(C 2_C5)lieteroaryl, C8)a|ky| N(R
6)2, (d_C 8)alkyl- OR5, (Cl-Csfh O OR5, (d_C
8)al kyl-Q(CO R 5, or C(O OR5, or ao cent occurrences
of R7 can be taken together to forma bicyclic alkyl
or adypngthergmipdimetief theproirfundcaifooomdsl, & if or nul a
I, RLis C(OR3. In other specific cooun s of

formula Il, R3 is (Co-C4)alkyl-(C2-C5R (G -

Cs) al kyl , or (CQo- | kyl -OR 5. In

speci-kigH undswgHfar a Iokwlmiq @

pyridyl, 2for , or thieny®. In othe )

compounds of formula Il, RLis C(O 4 I n ot her

s pec iwfhiereii QP QUEITS; a6l cher dﬂéhﬁreﬂde of tRigs iﬂd@ﬁen@éﬁ}i\ﬁ%gcg)alkyl

aryl or benzy

b laced wi .
G LoREoaiis kotiel ol hanzylh iy ARgan, (Co-Calkyl(Cy.
ga%{&%‘;g?g 1, 369 C‘é’ﬁh{}@ (?Ft(?ﬂlette(}oargrlz (Co-Cy)alkyl-N(R®),, (C,_Cg)alkyl-

oké Cﬁldig()alkyBC(ﬂ)}QRisr ocl Eg)aH@ﬂ—F(DXOJO)RS,ydrI’CE(U)@RP -@fidfheent occurrences
peridin-3-vy 3d|ox023d|hydrol

f—ﬁ éﬁh’?&@ken%g?t tiR oIy %Q}be‘é]h‘i %lkélcqfdirit’ éMgbut yl ester;
1, (25 BaGERiR 019304 B RO SR 1 501 ndol e

-1, 3-di one; i oxo- pi perid
yI ) Illlotﬁelchpcmtﬁc 2p@pouindsyafiformula IT, R® is (Cc»C4)alkyl—(Cz_Cs)heteroaryl (Cr-

Cs)aikyi %%)}I/lngro(lco ngallgelt 8&'5) acetar de N-{(2-

In other specific compounds of formula II, heteroaryl is pyridyl, furyl, or thienyl.

In other specific compounds of formula I, R! is C(O)OR*.

In other specific compounds of formula II, the H of C(O)NHC(O) can be replaced
with (C;-Cyalkyl, aryl, or benzyl.

Further examples of the compounds in this class include, but are not limited to: [2-
(2,6-dioxo-piperidin-3-yl)-1,3-dioxo-2,3-dihydro-1H-isoindol-4-ylmethyl]-amide: (2-(2,6-
dioxo-piperidin-3-yl)-1,3-dioxo-2,3-dihydro-1H-isoindol-4-ylmethyl)-carbamic acid terz-
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(2, 6-di oxo(3-piperidyl)-1,3-di oxoi soi ndol i n-4-yl) nethy
| }cycl opropyl - car boxam de; 2-

wohbsrieedo¥- { (2- (2, 6-di oxoéjs pi peri 3/ % , 3- di BROIUS20Ad11630
bytyil gstar; ﬂr()amqmt}lﬁﬁt(a;ﬁ- exo(Bypipezidyl) isoindoline-1 ,3-dione; N-(2-(2,6-

aidk PR S R BENRRY i dibudrgc | - saindl-fmetigl- acgtamide; N-((2-

(4,8-dseo(F-piperidyl)-1,3-dioxoisoindolin-4- yl)methyl}cycloprop 1- carboxamlde 2-
ﬁbenz | am_no) i soi ndol i n-2-yl }piperidine- ay
loroNe{(di (@ lgx?{,’;irmpc}ruiﬂ)y )1,%d10X01so1ndohn-4 yl)methyl} acetamlde N-(2-

S5 SRR ek 0 i - oo
(bdn)lmﬁhﬁd)(}jsrigxfghm&nﬁmpeﬁ&me -2, 6 dione; 2-(2,6-dioxo(3-piperidyl))-4-

(qengylapm;sgquﬁém-ﬁ)ﬁ =djoRg; Mh@;q -dioxo(3-piperidyl))-1,3-dioxoisoindolin-4-
B PYYUSERANE N 4912 6 Gora(s miperidyDy] 3-digeqiggindling-yDmetiy)-

3ydyyidgtchsblokamnaiet ArEPA(2L6;didko(3-piperidyl))-1,3-dioxoisoindolin-4-

Yy DR N K Cd 2010l rpineridyD)-1,3- dioxoisoindo1in-4-y1)methyl}-
23’(11@1(‘:21‘%%)&%1@@&@7?2(31 ©,6- d1eo?<|o§ y]inf?nc?yl)g -1 d1ox01so1nd n-4-

di’o 1 0X01 $01 Ndol i n- 4-
V. wbqn@}d}myth}fhmetm ]‘é(:k(h6-d1oxo(3-p1pendyl)) 1,3- d10X01somdohn 4-

y@ﬁ’%“éaé‘r#“é r# té'&)é %1&0&'{31]1?@{(1})'3) 1 } d:i)’oxdo|1s%)1( (Hoigl4n}qlo.lzl. n-4-
trid1daocndli @ (- fomioneiodulipbridnsfl X eloRglsorablifadry ! )

- tliienyl carboxam

mﬁﬂm}z(bwla@nm)@mpmdpem @343 p-dio3Bipipenidyb)-haliorvitbiydolin-4-y1]
h{yF}gB{% @1%0*3%%%}%%}1 g,)ea:%)l 3\%%;%@ fQ g %ioxo(3-p1per1dy1)) 1,3-dioxoisoindolin-

4-41]3netholy (Benigylaeholo)carbonahlideret hyl }
(ocN¥I am_no) car boxam de;

and\Siil 9 2SI@ﬁkﬁCdmLBmmqs@lat@wcpynppumisdnfcﬂmmmtrmadjeilmlg to a class
ol e R M 0, DR AL L Putitalipn B TS

2002/004§ 64 3) Intendatiosal Fublisaiondw. ey Orosdes 7d] eﬁﬁ' I@fﬁﬁa‘a St#tes Patent No.
| i.cation Publication Nos.

at ent P
6 g%%%?‘g @&%Q%Aﬁlﬁh 1SR PIEA) horip by eefereare. I\Beprvmtatwe compounds
ar@%fﬁ)‘%&ﬁ%ﬂ?nd United States Patent No. 6,395,754, each
ich i's incorporated herein by reference.
Representati ve conpounds are of fornula I1l: and
pharnmaceutical |y accept &l e sal t$ h rat es, sol vates,

clathrates, enantiopers,| di aiﬁ racemat es, and
m xtures of stereoi SONE erel n: one of X
and Y is C=0 and the g |s,N "or ,RIS H or
CH2OCOR ; (i) each R Ri” RX KR, i ndependent |y
of the others, is halo, IkyI of 1to 4 carbﬁg at ons,
or alkoxy of 1 to 4 carbon atons or (ii) one of RI,

R2, ﬁd pharmﬁ@u’u&lllyl doceptabile sdNsIRDydaates, kiR ates ok thialtd, Sfantiomers,
dRJf or, R4 Srehdrogen R5 is hydro en or
194 ?ﬁ?mﬁrﬁ rfC?IBatSS @B BURYTes 10f dlerpésomes ﬂlﬂeoéfw 191 8
car ko FLOIRI YRE0Z0 an@thOb@er R1CH,) I s
R7- CHR10- N( R8R9) ; R?ani s m p 7 1<-s)y }%ndgq%r p- phenyl ene or
- ( Cridisnhlor CRL@GIQRY; n has a val ue of 0 to 4:

(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?, R3, or R*is nitro or
-NHR? and the remaining of R!, R%, R?, or R* are hydrogen;

R’ is hydrogen or alkyl of 1 to 8 carbons
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each of R8 and RO taken independently of the other is
hydrogen or alkyl of 1 to 8 carbon atons, or R8 and R9

WOak(Enlomget her are tetranethyl ene, pentanet hyPemass2004/011630

h ex aRSthiyytogae, alloyl of M@HZDbD@HKMbem vhiond) oXfluo®; - O,

ar. N kkSo.nydr ogen, al kyl of to 8 carbon
aton%{ %1R %ngﬁa’* represents a chiral -carbon
cent g js I!slgahyreﬁ@ Bﬁﬁ?ﬂbﬂléﬁ%rﬁ U whfch nHas fanaIHé' A0 to 4;

wher ei n: ory Y’is C=O and ‘the other o
Y i s e@®hoidh agdzl tekgn independéntRIof tIROothRSis htydroBén or alkyl of 1 to 8

cHBPRART Bk o) RG PsRlotehe o Sotadyee Benelipleter

hexen@hylBHe, oRACHRSH, TH,RH, L $n whidRX g8 001, hs- befini ng
of R, R2, R3, and R4 are hydrogen; R5 i's Rydr ogén or

al kyR' ofs hydiageg, allsyled o &carben aR@s; or phedybagad, al kyl of

1 toy chloro, or fluoro; R7 is
phe% e%%ﬁﬁ%aﬁgﬁ%mbgﬁgﬁgmbr -(CnH2n)- in which n has

a val()ﬂeer@épxes@catﬁe cem@bun'tfs afBoffoenidg: t aken

i ndependently of the other is hydrogen or alkyl of 1

to 8 carbon atons, or R and R taken together are

tetranethylenqa1pentanethylene hexanet hyl ene, or

CH2CH2XCH%CH2 in whichoXlis -O, -S-, -NH; R10
i s hydr ogéy X91R6to 8 carbon & onsR “or Rheny! .
O her repres iveN—é a@ecefRﬁ‘-@HmN/ a. in
whi ch one YY is C- ané the other ofRX and Y
is C=0 or : each of . o R3, and R,

i ndependently Bt the others, is halo, al kyI of 1 to 4
car b@pegi®ms, or alkoxy of 1 to 4 carbon atons or (ii)
one of R, R2, R3, and R4 is nitro or protected am no
and pReofXead Y is¢ P ami thepther REX anddY R4Ca®®rlﬁ$fﬁ; ogen;

penz ) eifebf: RORE: ol dhacBontbphy e BpR T HAS it of 1 10 4

cﬂb@m@tuﬁﬁgombo@om%maaboﬂ AoB b (i &o@@%fpf RR, ®Athnd R*Ss -NHR®
C=0 and the ott]er of, Xand Y is C= (i) each

angt thrremgipingd R gRG Riand Roepbydesensy of the others, is
4" cabnin o of sl b7 EB SeRpBL B, ° o8 00 R i
- NHRR® ﬁ;rtfjfdtd'@nr ﬁh‘ﬁll ofiIng 8afartidh, atdids, bEBzo, @AM &¥br #iibro;
hydr ogls m-phenylene or p-phenylene or -(C,Hy,)- in which n has a value of 0 to 4;
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,XCH,CH,- in which X' is -O-, -S-, or -NH-;
R'is hydrogen, alkyl of to 8 carbon atoms, or phenyl.

Other representative compounds are of formula:

R1
R2 X R®
N NH
R3 Y
R* ©

in which

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

17



R5 is hydrogen, alkyl of 1 to 8 carbon atons, or

CO R7- CH(R1O) NRBR9 in which each of R7, R8, R9, and
we&Wsiiz04a8 herei n defi ned and R6 is al kyl of RCT@SB004/011630

car bcaaclabﬁkh R’pRAznd Réhindeymndentlyf dfithe otheSpiadiatd, alkyl of 1 to 4 carbon

xanmpl e onpounds are,.of fo a._4n
oS3iEe0r Teosnat 0o € SRS Bininsrirdi om0 R Ringndit & smepr protected
inShigd thBBerhSintheBrageRr?, ’ kyd RO%re hyliR e8n; Cﬁlﬁbon at oms,
benzyl, chloro, or fluoro’ R7 is mphénylene,
phelhyls éwéromn atkmh p@hyo 8 carboi atomsnbehas, chlomal oeflafro0
5 to 4 8[ J i?ken g %Eandently of the
ot her g”ﬁ%ﬁ%ﬁ%hveoclp% Rﬁ} B OIS car bon at oms, or
R8 and R9 taken togetherRare tetranethyl ene,
pent anet hyl ene, hexageth Iene OCH2CH2X1CH2CH2- in
which Xlis -0, -S& : 0 is hydrogen,
al kyl of 1 to 8 carbon , phehd . The nost
preferred i munonodyt¥t ouwnds LQf the invention
are 4-(am no) - 4 o)
2- (2, 6-di oxo( 3- pi peri dyl l)q) -i soi ndol i ne-1, 3-di one and
3- ( 44immihiodx: | - oxo- 1, 3- di hydr oi soi ndol -

2-vl i di.ne-2, 6- Th d b
oot al BT ot B 0 and SR A m ROt g
Uni t g etipd !, RALIENLndRY, iRd ﬁdé’_h% of IESRHHY r@%ﬁl‘é ?lkgl of 1to 4

herel n by reférencé). The co oun are aval’l a
10 C@@bgemlsoor phoxey Ofbhto ANarbematoidd or@)(o@maﬁtR) R, (2, fnd R is -NHR®

| 3-di h th
P PR LR K AR RORE Mimgetomound
3- (4 , @Il ompi PP Re. -
5 3 A s it SOOI 0 R G
QMRI, ﬂRWﬁleBcodaaah@cm npbwnds of the invention
|
: ?gxgkdgs ?lgylé’@ (fnlag]% CBQ ichiore, %“qosm ndol i nes
15  and ISpeifit exainlﬁes(&tﬁe c6inf¥@ddafd srpapilRer i di ne- 3-yl )

i soi ndol i nes such as those deEFr'bﬁd in US. patent
nos. 5,874,448 and 5, 955, 476, ach of which is

i ncor porated herein ern NRepresentative
conpounds are of fo - Os oxygen or H and
each of Rl, R2, R3, A, ndently of the

ot hers, is hydrogen, E’ 7kCY, qQ 4 car bon
atons, al koxy of 1 to Bt mN arri no. O her

specif whichimunonodul at ory conpounds of the i nvention
include, but are not limted to, the tetra substituted
2- (2088 QIfX)&O@NpErGﬁGhami thie)other of Xi awi Vi tboC+0Qes Cigscri bed

Ihgr g’&n B'B%}:o&e& aﬁ]?%lé)? 1 g c@g@ma\é@}lw.g gelllzsyl ! crlllfoorg) pgrrt%}o?g
20 Ris m-phenylene, p-phenylene or -(C;Hz,)- in which n has a value of 0 to 4;
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,CHj- in which X' is -O-, -S- or -NH-; and
R' is hydrogen, alkyl of 1 to 8 carbon atoms, or phenyl.
25 The most preferred immunomodulatory compounds of the invention are 4-(amino)-
2-(2,6-dioxo(3-piperidyl))-isoindoline-1,3-dione and 3-(4-amino-1-oxo-1,3-dihydro-
isoindol-2-yl)-piperidine-2,6-dione. The compounds can be obtained via standard, synthetic

methods (see e.g., United States Patent No. 5,635,517, incorporated herein by reference).
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15

conmpounds are of formul a:wherein each of Rl, R2, R3,

and R4, independently of the others, is halo, alkyl of
wa 2003/140408r bon at ons, or al koxy of 1 to 4 car beaTasemws/011630
Toe wempopardsid¢ availabigrfom Gelgane CorpooatipoyiMésrenf NI.hé-(Amino)-2-(2,6-

an ion.incl ud ted t X0 and
MOEblpRRal Dbt balidh e e By et sudive:

d| sclosed in U S. patent no.06, 403,613, which is

i ncor porated herein by refer/ence. epresentatlve
conpounds are of for | n\ghi oxygen or H2,
a first of RL and R2 i 2 oxy,

al kyl am no, di al kyl am ng, cy\no, rbamoyl, the
second of Rland R2, ind:p@ndé%tﬁ& of the first, is
hydr o hal o, al kyl, al koxy, al kyl am no,

di al k%hanwmpoumiﬁafﬂeammo baxd&é;ﬁmjahydransblﬁﬁthSyMe@@ﬁﬁ 2,6-dione has
I ecific exanples of the conpounds

@ngg?”ngﬁﬁP5¥ ﬂﬁ@ﬁg?n afirst of RL and R2 i s hal o,
al kyl of from1l to 4 carbon gtons, alkoxy of from1l to
4 carbon atons, dialkylamng/in which each al kyl is of

from1l to 4 carbon at 3no,/ or \carbanoyl, the
second of R1 and R2, i pendent\ y Phe flrst, i's
hydr ogen, hal o, al kyl from 1 fo ™ carbon atons,

al koxy of from1 to 4 cgggon at©ns, &l kyl am no in

which alkyl is of from1l to 4 carbon atonmns,

di al kyl ami no in which each alkyl is of from1l to 4

carb at ons ano, or .carbanoyl, and R3 i s hydrogen,
al ky@% Specafis H‘%PBH%H%‘&%BW corptoundsef tb%ﬁlzfﬁntmfdlﬁ e, but are not
lifn@d &5 QndxL - (@6%%@&%@(&&{( ]’%ﬁj gH H{%%faﬁh rifdloxo 2-(2,6-

first of RL and IS
dl@&?ﬁoﬂuca@m@ndlawo&l}nsamdohxmmsnch ) thomadelsmbedtlm WS, patent nos.

whi.ch. e al k f ffroml to 4
s$LPuSy BT 085 M R REh s Dmyeratudherdh B hefotfrRepresentative
aamﬁmﬁasmknﬁe@@ng@ntly of the first, is hydrogen, hal o,

alkyl of from1l to 4 carbon atons, alkoxy of from1l to

4 carbon atons, al kylanino R mh)ch alkyl is of from1l

to 4 carbon atons, dialgyl au nth ch each al kyl is

of from1l to 4 carbon ato qg, cakHbanoyl , and

R3 is hydrogen, alkyl of ¥ cahbon atons, or

benzyl . O her specific R nmiyfonogul a
the i nvention include, but

wherein Y is oxygen or H? and

each of R!, R?, R3 and R*, independently of the others, is hydrogen, halo, alkyl of 1
to 4 carbon atoms, alkoxy of 1 to 4 carbon atoms, or amino.

Other specific immunomodulatory compounds of the invention include, but are not
limited to, the tetra substituted 2-(2,6-dioxopiperdin-3-yl)-1-oxoisoindolines described in

U.S. patent no. 5,798,368, which is incorporated herein by reference. Representative

compounds are of formula:

R1
R2 (|)| O
C
N N
4
R3 /C\
R4 H H 0
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25

limted to, 1-oxo and 1, 3-di oxoi soi ndol i nes
substituted in the 4- or 5-position of the indoline

woizng/desgri bed in U S patent no. 6,380,239, waras2008/011630

i ncorimreh eacthef R, B mﬂ Ef ,andspenReitly e ént @thérgds halo, alkyl of 1 to
n whi ch the carbon atom

ounds are_of farnu
46@'12‘? \age] O@ani%ﬁé‘g tt‘i’,lf"éérbgné‘mser of chirality (when
nis Cﬂﬁér spetific %ﬁ&rﬂoﬁulﬁfb&{/ E&ﬁ}?&ﬁfﬁ? ofthefEventioh ‘fnc‘?lidexﬂut are not
and is amno, nitr I one to six carb
lmntdlsiHb,Zl -oamand h,é dote-(2b- @Komplpendm—wwlegadohmdhcmed in U.S.

a e of the dr ox NH- Z;
PRl 20 Ry tPeln MEiEds fogioogHel Bigeioity et gishe Roptgptate compounds
b oRkkk; Z i s hydrogen, aryl, alkyl of one to six
carbons, fornyl, or acyl of one to six carbons; and n
has a value of 0, 1, or 2; provided that if Xl is
amno, and nis 1 or 24 then RL and R2 are not both
hydroxy; and the salts thé?eof.cFurther representative
conpounds are of for ha -G nR{vhillch E_Pe carbon atom
desi gnated C* consti|t S an chirality when n
is 11 not zero and K ne of X and X is
amno, nitro, alkyl off ondlto 3 bons, ori , NH Z,
and the other of X orRX is hydr ogen; each of R and R
i ndepg t of the other, is hydroxy or NHZ, R3 is
al kyl of one to six carbons, halo, or hydrogen; Z is
hydr dgmsroxygerydr 85, an al kyl or acyl of one to six
carbons; n_.has val u 0, 1,.or. 2..Q her .
repr égsg it ‘g{]{i\?é‘dg% ’oeékﬁf éf(?ﬁy’ F‘é‘é’mﬂuﬁo 41&War}né‘?‘f3=t°ﬁ@°a or

2

b O A s NS
a&@amdMszmgmadmﬁgdmnnmran@kkymbamoghendo si x carbons,
or and the ol X or X is hydrogen; each of
R an HﬁB%%h&%H 06%6 L other, is hydroxy or NHZ:
R3 i Sﬁ@élhy lex@hpleger the c§m§o@1ﬁfsla9@§f fohah@; or hydrogen;
Z is hydrogen, aryl, or an alkyl or acyl of one to six
carbons; and n has a valueRof @ 1, qr 2; and the
salts thereof. Specific ex npl%§ Qf e compounds are
of formul a: wherein one ks hitro, or
NH Z, and the other of X X2/|s hydfiogen; each of
R1 and R2, independent of eChene . dr oxy or
NHZ; R3 is alkyl of one tg2six carbons, “hal o, or

hydr ogen; ro hen an ac of one to
o boTrin f ] o R B7 iefolo vkl o e bisribcarhpmbalmscaioxy of
ﬁ%rr}’ ftdig cabof atom at Qfallélla{ﬁgg Yr%@ﬁ%ﬁ %ﬂ(&l 18 %Egaar [to Eﬁbon atoms,

Is nitro,
cyano or carbamoyl

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

R? is hydrogen, alkyl of from 1 to 4 carbon atoms, or benzyl. Other representative

compounds are of formula:

20



than hydroxy; and if -COR and -(CH2) COR are

different, the carbon atom designated C constitutes a
woenisanoo8 chirality. O her repr esent ati ve conpoufss004/011630

are of formnula: wherein on of@( and X is al kyl of one

to six carbons; each of Rl and'l:gez |9dependent of the

ot her, is hydroxy or NH ofH one to six

carbons, hal o, or hydrog

acyl of one to six carbons;

carbons; and n has a val ue Qf é) 1, or 20and if -CORL

and - CH2) COR2 are different, the carbon atom

desi @ a Grstod e and eis:haio ey @f friofm tid 4 aarbcny atostsj &lkoxy of

ﬁ%%@@% 3 g%%blfl W %%g';i" ri?gl%yflg 09 from Fto 4 carbon atoms,

cyam, Bﬂﬂirbfﬁﬁeyﬂ one and i soi ndol me-|, 3-di one substituted
in the 2-position with
5 2, 6- theosesoml ohRy » fdependsutty of the fissty ishedragan,a®), alkyl of from
0 e b
1Rglioch oy ARBE oL Lob BORROLRLER NP S ot s o
frohet & hoarbbie atomsbdllalqullammno dewh@ha:hddalkplns bf fiohel to 4 carbon atoms,
centers of cg lity; Xis -C(O- or -CH2-; Rl is
CHIIOy PT G0Ny, arbon atonms or -NHR3: R2 is hydrogen,
al Ky R? & hybird @nSalk 91 HoForft
hydr ogen,}szfll_%I/ll’ ao? t oﬁéqgg'rcggﬁng@gﬂn%%%%sa}gst it ut ed
10 or sGilrispedifcl immuhorab&ldxtyr}ocforﬂpmmdﬁof:the rornddwitglude, but are not

lilgfgtlgﬁ 8%“ En%noo%)ld 3 ? )%lg%%g sgf)g%teé ik {q?llo rc])r Ep%smon of the indoline
ridp dedRsibbd H S, PhteHms bl 3180@@9 \Y)hfbﬂ 1@'115 ﬂgo&fted]hetrélrl%y reference.

carbon atons, al koxy of 1° car bon atons
Rsmeﬁﬂiltatb’le Cam?ywaiﬁalimﬁfonllutao 4 carbon atons, benzyl,
unsubstituted or substituted thpal kyl of 1 to 8
carbon atons, alkoxy of 1 to g caibon atons, halo,

am no, or al kyl am no of 4 caff'BBn atoﬁs, or -COR4
in which R4 is hydrogen yl Ns#C—l— (CE,)8-CaRbon at ons,
unsubstituted or subsef T~

X1 O

15 | in which the carbon atom designated C* constitutes a center of chirality (when n is
not zero and R! is not the same as 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 hydro gen, alkyl of one to six carbons, halo, or
haloalkyl; Z is hydrogen, aryl, alkyl of one to six carbons, formyl, or acyl of one to six

20  carbons; and n has a value of 0, 1, or 2; provided that if X! is amino, and nis 1 or 2, then R

and R? are not both hydroxy; and the salts thereof. Further representative compounds are of

formula;
0 O
I
o g
| N—¢—(CH)7-C—R'
X2 R3

X1
in which the carbon atom designated C* constitutes a center of chirality when n is

25  not zero and R' is not R% one of X! and X2 is amino, nitro, alkyl of one to six carbons, or

21



carbon atons, halo, amno, or alkylamno of 1 to 4
carbon atons, cycloalkyl of 3 to 18 carbon atons,
wl\ﬁg_msyﬂlomsmsubst [ t ut eq or substituted 1vvi t h _al kptTal204/011630
73 apcdhthismthextof s or X Heokydrogen1 each & R anb & imdepemdent of the other, is

1Ng, O yl.am no_.of to.4 carbon ato 0
iRy PR Bets s 38 PuR smbetit sonpt R digy Zgi hidrogen, aryl
ot an BlkyRELAN] 8L @HERo sid dedansOdndln had Bvald HQ) 126005,
hal o, am no, or alkylamno of 1 to 4 carbon
at ot Rgsrasatye componniseane pofermale: ei t her be
commerci all'y purchased or prepaged gccording to the
met hods described in the patent§ orllpatent
publ i cati ons discl osed hegpgim—HRurttef, optﬂcally pur e
conmpounds can be asymmetr Nrthe¢SHzrdCoR!
resol ved using known re&goMy :geq&s or chiral
colums as well as other st Ad synthetic organic
chem stry techni ques. As used herein and unl ess
ot he ﬁmbvhﬁ:hitmjzamMreatonlt desighatetC*joastivaee utcjblgtaf b%chki)rality when n is
accept apl e. salt’ enconpasses .non-toxic acid an ase
I %ﬁr‘f %ﬁkslaﬂfi% i%fonter?é %éﬁ%&?ﬁ%w@wmﬁ@hﬂm@ﬁ@pm six carbons, or
e f IbGn-aG] dj t4en. :
N R Lo o AL P Tud KDl g e ot is
hﬁﬁgbﬁ@ﬁ&ﬂgﬁx}w islkyh ﬁf G()juettg simq:arlbbﬂsplg}{lud:ﬁ hyﬂﬁfge@@fmi_}gro gen, aryl,
r ori.c acid, hydrobrom.c acid, K phosphoric aci
10 of R bR or it A GO BHOH et VAl B B Fcorde i the sals thercof.
Shévifi@erdainA6d ohithé 86thd SurdS b of§YGRIIRI ¢ acid, citric
acid, malic acid, nmaleic acid, sorbic acid, aconitic
acid, salicylic acid, phthali© acﬂd, enbol i ¢ aci d,
enanthic acid, and the 1] CompuRrds that are acidic

in nature are capabl e of i ¥al wi L h_yari ous
@o. esﬁ? #‘1@2)% e8 that can

phar maceutically accep
be used to prepare p¥armagceut] calRay accept abl e base

addi tion salts of such ac{ldi Oconpounds are those that

for N: 1 oxXi as dition s, l.e., sa )
co n&ﬁ%riehngonﬁ h°§?ﬁ£8§|)§g‘ﬁ B9 9r gﬁc‘%pﬁ"’gﬁf‘% ofbst ?}0%2 oL cis hydrogen;
as, &ish ofi®t ahd R ligdegeRder b &lel otﬁ@%}i@!hy@fox?lok NH—Q? earth
metal ;salts and the cal cium nmagnesium Sodium or
15 pot aBsisukd af ore forsipearbomsuhalp, ordyidragshe or gani ¢ bases
i ncl t Lipited to,. :
N~ A Eenr hiod ameaffrhe kFiis capn ar e sliohef o six
cathaeishamnibl am ne, et hyl enedi am ne, negl umai ne
(N-met hyl gl ucam ne), lysine, and procai ne. As used
her et Basshiplugpidy d, Bk Fer wi se i ndi cated, the term
" pr " i i2 , onpou t hat: can,»
nyciraryaed TEEIng of 50 A W ue AELIA AN SAR arc otter
20  thim bydrgkgandconditions (in vitro or in vivo) to provide

t he cogpgund | es of prodrugs include, but are, o
not rﬁB?ieam% dgﬁﬁ%ﬂf%@ﬁ&m»if berbafamadesignated C constitutes

u
»

a GRATRQYBERIRY. ORRr Y& i .
bi ohydr of ai/ggbl Hfer kEBYERhADe Lbofid R Sl o) o
am des, bi ohydrol yzabl e esterg, ﬁ
o9
| N—C™~(CH,):—C—R!
X2 RS

X1 O
wherein one of X' and X? is alkyl of one to six carbons;
25 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;
22
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bi ohydr ol yzabl e car bamat es, bi ohydrol yzabl e
car bonat es, bi ohydrol yzabl e urei des, and
woieisdesoByzabl e phosphat e anal ogues. O her exaapiuss008011630
pr odrdigydrogendehedgl; aw atyil w€sneto sixrearharsp dusraillylof one to six
g@ﬁﬁgun s of the invention that conprise -NO -NO2,
-ONC2 noi eties. Prodrugs can typically be

prepqlrlgaga%h{%f\@elllmkpgﬁ@ met hods, such as those
described | BUrger’s Medicinal Chenistry and Drug

Di scof/éTfQR amiz(@ﬁs),zc agrgdi fienont theepriFon apginfdesigdated Et lqonstitutes

19 nd Design of Prodrugs (H Bundgaard ed.
aéegtgfvfgﬁfalﬁw York 1985). As used herein and unl ess

ot he TSMIIScﬁhd: e€iat @dimuhbiBodi€latdsy cdmsnds of thealleation include, but are
am de,’ drol yzabl e ester,"” "bi ohydrol yzable

n@b}a@gﬁ@lfce 13011'1 llgw ol apd m@o&@pﬁeﬁqgioge substituted in the 2-position with
r I0 JONE

I

nmiw[sqihllaﬂ dereireby adtrene] )Repﬁefselaaﬁtmmu{mﬂmﬂh% ofifériARila: 1)

does not interfere with the biglogical activity of the

conmpound but can confer upon tpat nd

advant ageous properties ¢t v

duration of action, or o

bi ol ogi cal |y inactive bu

bi ol ogi cal |y active conpoggd. Exanpl es ©OH

bi ohydrol yzabl e esters inctude, but are not limted

to, dwedinal kyl esters, | ower acyloxyalkyl esters

(such as acetoxylnethyl « acet oxyet hyl

ani nélafa Ry ateses detanAted pronatiyig @Wﬁ%@ﬁﬁimahb/nd

pival yhesters), lactonyl esters (such as

phtha gpg (% bﬁgéphthalidyl esters), |ower

al koR/ acylkegkofal toyd caslsdreatemé stANHRS

nmet hgxyc hoxycar ban xyet hyl and
i sop?%ﬁ%ﬁ){fg %oﬁ%geégé%?ar at @pag, or ai%@giai Ky
estengq choline esters, and acylam no al kyl esters

(such as acet anm donet hyI esters). Exanples of
bi oh;?dns)hykagﬂne am des include, but are not linmted

| k d
a1 koRDREHf Tl euBoh ARG FRyPRRGar RGVBERYR alimryet! o8
cEbaiRloRss, RhloLiRiy dolivAaRIe JFaribanmaisn didias,ude, but

are not limted to, |ower al kyl ami nes, substituted
et hy cxeledkznafiiete, 18:0athen atameis, hydr oxyal kyl ani nes,

het er |IC er oar ti 1.Nes, d ,pol yet he

et G BENE A RSO AT AR A Sy ot 1
gicattRntatins, G} ainthop BEalRYlaficEofCiniorpdark@Nitéims, and can

exi St as racemc mxtures of enantioners or m xtures

of di %ér@éiﬁ@ﬂgﬂedr@ﬁ sibstiyied tvidrallyled i’l‘ﬁ9§§@§)0ﬂlh?é0m$ @lkoxy of 1 to
' f d
S%ﬁbﬁh ggo%?{{giﬁf n%w %Pél&l&%iﬂi&s fOJI 11934%3 o r Lo 2y Eogf COR® in which

res o ose
exanﬁﬁaﬂmﬂmg&ues conpr|5|ng equal or unequal anounts

of th@wenantioners of a particul ar imunonpdul at ory

conpdtrybef bio § ﬁ%b?%%@ﬁﬁi@ﬁuﬁﬁvm%@00@5@“?¢ﬂh@ﬁh@mgxhﬁﬁlU>8
SR AWhis AAS, Hhinb NS a'll@fﬁﬂltn'ocbqr 11 qecﬁleoo'nsa?ﬁg,s nmay

cycloalkyl of 3 to 18 carbon atoms,

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
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.
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be asymmetrically synthesized or resolved using
standard techni ques such as chiral colums or chiral

woeesi o4y agents. See, e.g., Jacques, J., et ROT/US2004/011630

EnantGoompusds 6&ihe imteatiomcah d¥hsobeitdrnmmsrcially purchased or prepared

g%/grlh%g{ttly gﬁz{ag’cgﬂ&jgee Nevyy(l {lgg;pl}m}ent gglpg_g'ten\{vgublp_catlons g{sclosed herein.
LSk cdth KORDRARS AV ,
19621;’E b T en, %&H?%Tabl &5 of cﬁeso%@%ﬂg drrefllved using
kaoen @polvieg agResodnchirehelpmn9&8v¢lEad othé stmd,arc&ynthewn pYganic
ﬁ tre Dane Press, Notre Dane, IN, 1972). As used
RSP e 9Y i ess ot herwi se i ndicated, the term

" st erafked hetd shdaiHEs ofRANSe thdeeHdI0 ettt “piddhaceutically
conpri ses one stereoisoner of a conpound and is

aswabmaﬂtalenwmwéesomndpﬁe racigtaad besesasidifion saits phthe compound to
::%t%g B q’m r%%r; e%x@ aeble fo ﬁer ea%:l d?t%r{qéﬁltg Cglédr%tg?se derived from

IOﬂ 0] oun ne c

o&‘gdnlc 4 inoatia rat:ida Iolr Yadek RBoWin thBQrtQWﬁQﬁhI ih€lu@d) I6nt dxafiiple,
of the conpound. A stereonericall y]{dgure conposi tion of
hydrosheria AeldnaYdrabromie agifi Rhesphosistagids siftric asid, methanesulphonic acid,

aééfﬁsaycﬁflﬁadrﬁa}&ﬂc%cfdr Fa% i 5 iqt gﬁ‘é&nﬂ' a%ﬁ{ &lHe gaﬁsmglflc 5(!}& aleic acid, sorbic
fca 5 icalrly p rrd™

oun et eoner |
amdnmonﬁﬁswgi’ ealicgfﬂlctahldnplahﬂtd ac&[)%ﬂby)hwaclghénaﬂfhmﬁt&d and the like.

ster i soner of the conpound and | an, about 20%
mgq%amouaﬁs h@?éﬁé}cela.ngmﬁr@ cgpihingl E’&ﬁﬁl&ﬁ% Hs Wik various

pﬁﬁﬁ{a%&?cmalrfl% ?E%ﬁa% e bada) AR tsesgcga{f’ﬁ)i b\é’% &Wo &%E %Q%naceutlcally

stereol so e conpou l'ess t
aboeptablegise additibie sadtshdisudt #ido cempeursls afe ﬂhb& thau"lffonu mdn-toxic base

r ef er abl r ater an bo t 9 % by we
o3 Py 6 oS SRR RREESRBLHA e RS SHam quch s, but o
lighRdto %%em’m&\ﬁl Shiikffneledfh flebf kalfd IR ﬁsﬁE’iﬁflﬁ nf ésli‘tﬁn sodium or

corrpound and nost preferably greater t 97%"’
pbgasmmnghltts mfpaa)tmceﬂ@t Sugabls or@mcdfas@macludmb@um mm timlited $o,

Nl et Ahlesthopiren e A BRI iy fenediamine,

rﬂdgﬁin%’iﬁ@Q\I nidfigy1EREA NS}, BYBRBId ?@blﬂﬁe enriched” neans a
conposition that conprises greater than about 60% by

vei ghhs efeddigecin ared @dp@mﬂmrwwﬁ iedieaterh dhaigrmp p@fdeuga bhgans a

dgtrl@a?xvg %Egﬁl §€rg&d1{ha%ﬁ§ hafﬁro z'eg o 1thszmor ¥ éﬁ) rg?vés‘,ee 58?’% ﬁ%qr biological

cﬁl’ﬁdlﬁoﬁsqmlﬂtmdar z;é\ﬁzvbl)st@(?brbﬁﬂetﬁé o@ﬂ@otﬂiﬂ B £arRb16E6Mpré@rugs include, but
indicated, the term’ enantlonerlcally pure" nmeans a

arg ot élgﬁ@fiﬂ@akrlyat@cﬁs of spmysemedyaont ccanmmés; ahie fizkention that
c&ﬁﬁ ri&Wib drrﬁgfg{ﬂzi% mo?étf& El?(%], Qé’bl&lﬁ/ﬁ:&l% e amides bloqyfirolyzable esters,

anti o enric er eoner

bmhydmﬂg&dbkemﬂﬂmmatespbuohjfdralywdm oarbondiesy bﬂﬁly@ltwyz@blerlﬁé1des and
ter #}@ ho ld be. noted that if there is a
alogyes @thetexemplestafprodings nclydpgderivatives of

1rﬁfn‘ﬂﬁ B@Lﬁﬁto?} 56\/%&5;]5&{{?% of @1@ 1195‘,9{1815 8 §c%rﬁ].lt)’1ﬁsteqf\ﬁ) i-ﬁdz,o-di\?o or

acc O nore t1on,
-QNéx aundateim i?w@tu@‘ caa typmallyt lwmepnredius,mg tvieli¥knofvnanethods, such as
thsotser: gstcH e(?d {ns t(t);tgelrg%e%acmcgjl a%emzst;y 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).

As used herein and unless otherwise indicated, the terms “biohydrolyzable amide,”

“biohydrolyzable ester,” “biohydrolyzable carbamate,” “biohydrolyzable carbonate,”
“biohydrolyzable ureide,” “biohydrolyzable phosphate” mean an amide, ester, carbamate,
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exanpl e, bold or dashed lines, the structure or
portion of the structure is to be interpreted as

weneBnmpessi ng all stereoisomers of it. 4.2. SECONDS2004/011630

cAbPRatE, WS nhesphste, Aespectisbo nfia gempeund thefraitier nt)sloes not

. US I N / and co si,tions of th
iS5 B pldlobER LRb bR MomASRORH s ERShBhmsding compound
adbaritiobm@ptitienin ¥ivo,aueh &f raleddeahonbf®ion, sfthset of action; or 2)
.second active agents are capable of affecting or

1§ biplagiqaHy mastve belds §anvsttes Froyeo tethe bislegigalty antive compound.

i £ [ : s et he
SRALTROANAEH S AAEOLE B8 8 RO g s v
apylogaik ¥l @siers (Suchedsl asetioryvietliyd, deetoikpetliyly emirdRe®08yloxymethyl,

[ t I I I . 0., t
phalasliRisABY it oo gy L ero oyl Gisoesh 2 phisalicy! and

» . ) .
UIPRBATER Bkl 1ot MGG ATRNER ipS Koy hS piiBH arbony
okpmrathyh ethekjcarigemylwtyethyt trat ﬁopmpmmﬁhﬂgeﬁyloayﬁthylmmml alkoxyalkyl
ent.s,.. anti biotjcs roteasone inhjbitors,.

fiueling S eSs rakac g elihiesditn ok b rcstidpmethy! esters).

Bta®B 168 S8 ' Adid ' i
|5 o Do b GG I AUIAVENS nbDERIERfo, Miber M1 amides,
ot 25pBP eeldrimigesnalbrkyacy] amides,iand alkytamanealkylparbbhyeatdes, Examples

o{hﬂ@?@ofyg?@ﬁ 8Ir1r %Q(#eg ’Ei)’rlchIchéI, bgf aréa‘ St 1%1itéds t%I Io%sIe:Ir raIﬁcinIdmines,
sutRtitéeéthlepannabphalibe heids h?&&k?&lﬁyl@%ﬁ&_; heterocyclic and

5- AZA2' - deoyxcyti di ne, 9-nitrocanp-tothecin,
heterpargreaticrgiipesa endipolyptheoamings, anphotericin B and

l'ipo tericin B, anti s 0. monocl onal. .

oS30 AR50 ROl A0 TR one ormor i
cértéroxdndean @ZRCH riachniie miR e eC Zsuamibmds Sk-Ruree BP81agRAbmers.

nt.i body, bryostatin, busul fan, caspofungin acetate,
THSIBEHHPB encanapssasithrusef siespsmessisAdyipes fomycofowig compounds, as
' > [ rahl i epsipeptide. .

VENSBARGESE AR AL 30k o SHRPEPL i et
ufidgaalbgnountodf thEehdtionganef a particlddrdinigon@@ilatey ¥8Rpounds of the

. 0zogom ci nmyl.otarg), etanercept (Enbrel(r)), .
HIVﬁlaf??nrﬁnBY E@SIG‘\%E meflyods and comppsitiensiaf feriingentiqnn {Thesg ivamers may

bé Ei%ﬁ%ﬂ@a(ﬁ%skpﬂ%ﬁ% blzl%?olwgﬁﬁéjﬁ%dﬁag{%hg%@%:s such as chiral columns

ant’i body, | I clne, | eucovor
on¢hik rasoIvorgmgentsn Sed, @np) Jaeaqutes Hlody a ABFud#Romens) Racémnad and

ti bod h | at til. .
RS O st 0Ce et Sobat D0 Bl oo gt e erpgdron
33:ekeoa7 R ek, Gery %@&b&&em@@td}@aﬁﬁ%nog{i%ﬁig% ?IIgIﬁngthé-’Hill, NY,

i nhibitor, sodi um phenyl-butyrate,

19@nond| Wit sS. H-hiahdes| afiReboinng tdgemayll OpticoboResnkaionsp 268 (E.L.

.gctor,rece G chime ttri 0 humani zed
EII‘%InIng'r Hat _"gIIt%Ifo?’Fecﬂvﬁr@%sz Notre Dagyse s 3 nbodi ment - of

the ASWSicHin Al uhRIBRAGRAMY iRk GREROMN dichlonldHRally pure”

invention is used in conbination wth pentoxifylline,

meansragfonpesition, tha wemoriseseong ster¢vasonrre of Tiebspbwwemtd is substantially
ﬁgécgﬁqtﬁﬁ%gé@oggogﬁgfs IoPﬁlaII goemlg)ofunﬁ.a I*“IOI/ g){anIIp%,uars%érIeXmerically pure

composition of a compound havinngne chiral center will be substantially free of the

opposite enantiomer of the compound. A stereomerically pure composition of a compound
having two chiral centers will be substantially free of other diastereomers of the compound.
A typical stereomerically pure compound comprises greater than about 80% by weight of

one stereoisomer of the compound and less than about 20% by weight of other
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reconbi nant proteins. The invention further

enconpasses nmutants and derivatives (e.g., nodified
woaoomio8 naturally occurring proteins that erorhiSto4/011630
stemeoisonasrs af theeasiposmwiymaé pretfieraply Bremerchagiboat 9@éthyw¢ight of one

f the prateins upon | ch.the re,pased.  Ex les of .
sirelipradiof e RrapeBa al LeShen FRaiti 0o Bowelshbb GRRS e dereolsomers
o ECooRiDURY, Teh SREhRPerally Grdabstithhitsbolhady, by ff @ Eniforem

the corresponding residueS in the naturally occurring

steseaisonadr of e qomuytound end Jess thae Ab@idds b weight phthetoghamstereoisomers

mut ant s are .proteins that |ack carbohydrate .moieties

ok SRrRtrpfeliioet Rdiahy e At Posb e S nge S

sfeBecisomdt @ eHeyoRAIuAd 8l feas thah abst 39Pbe Sveftht BEfhe\6Bidr ¥Reoisomers

i nclude, but are not limted to, pegylated derivatives )

of i qomiosAd.pAstissdhaereis @nd ualesypthersvistsindisatied thb jerm fstasepmerically
' . : Lon.of

DA SRR 5 Bpb Pl s BELIY BBy o ne

stdddaidoBr of &.cbmpound, praferably dvbdibratisn 2668t 90% 135w éigl0dore preferably
Reconbi nant and nutated forms of G CSF can be prepared
grratey dagry abeatis§ A by vesighi of eRe sigreeisomenea gompoundg g ysed herein and
1e8L ShBAT; ren@tioriric4ly Bl i
e e AORarar B ep B lorRlriotl Pk ifoans 2 serpomericaly pure
compagigon bHa pampdundaditle onachival genepalimdlaly, theseti teentiomerically
in U.S patent nos.. 391, 485; 5,393,870; and . )
eBriohed " Msgns & PeregmeFRbreraiher FRIBPSHHOR At t98nouAd Byving one chiral
ck@kerence. In fact, reconbi nant forms of G CSF and
GVt CSF are currently sold in the United States for the
t r eaflihshotlddfe myerpthein tlesssei ditozehanty hetsieer i flemicted structure and a

nglitl]llg g?%fgt%%%#rﬁg@ﬁéﬂ{eiﬁg%n%?%%1rSg{) ng égcgoa # kgli%\évwgei ghst. In addition,
ift tha §erdoeREmNEYBPREMNIdtire INEWREXFEN ) stiuStufORWMDt Irlicated with, for

stinmul ate division and maturation of granul ocytes,
ckaspleybaié ar deshid lies, the DS upser pontien afnttie siucwisantoebe interpreted as
ee(gc&r)hroli d 8spgnse N J‘glgrr‘oi nati on with EPO. Physi ci ans
HCQRIRAgS IR Al SIEFROSOmeEs, 0l ™ (56t 1 ed., 2002). A

reconbi nant form of GW CSF known as sargranostimis

al so sol d4i?n t ISECONDCACTIVESAGENIES t he trade nane

LEUKI NE(r) . LEUKI NE( [\% 1S known t% stimul ate division .
and (e #qreRecond ach e igrefisaissrn ba Hepdindhoprtigds and compositions
o on Sty A AR ARG RRN Sl B8 S gyion. Ina
p{eBérdd e@ubqdi@ei2the sécandaotite agents drecapable dROektigywr iaproving the

epoetin.alfa, s sold ip the United States under, the
PRESTe hiihel GaRe i, BptsiEnatynd eotiedgons 0y simp e division
ah @ EiffepddtiaRb® Qﬂwﬂuﬁﬁteﬁ)ééﬁhfoﬁ'&'b&?%ﬂﬁ)rg frvd ik %z%;%é in vivo.

maturation of commtted red cell precursor cells.
EPOGEKEad agtive agsats qap perarge ntodedutes é¢.£.6 ptateins)iar sa@ll 266kecules (e.g.,

of atient when m ni st er ed i tself and in _.as
TR oD e RE irRhrotalail i s sEbiadacPe agerts
i%%c%%ﬁt aldhot lifhiRa %o hdRakpdReheERNae facRBL IR kided Sili-&flcer agents,
antibiofics, proteasome inhibitors, immunosuppressive agents and other therapeutics

discussed herein. Particular agents include, but are not limited to, G-CSF, GM-CSF, EPO,

dexamethasone, topotecan, pentoxifylline, irinotecan, ciprofloxacin, vinorelbine, IL.2, IL8,
IL138, Ara-C, isotretinoin, 13-cis-retinoic acid, 12-O-tetradecanoylphorbol-13-acetate
(TPA), 5-AZA2’-deoyxcytidine, 9-nitrocamp-tothecin, transretinoic acid, amifostine,

amphotericin B and liposomal amphotericin B, anti-CD-20 monoclonal antibody, anti-
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A growt h-factor or cytokine such as G CSF, GV CSF and
EPO can al so be adm nistered in the formof a vacci ne.

woeaoosemegopl e, vacci nes that secrete, or cause POE/US2004/011630

thyoaid g]pbujm (&TGY kiseais tswatle,aaga@ild&é bewdciEti@Bbigauth monoclonal

o8t Pryolpt RIS o Rt e e, geop B adibng " o
clopkdsphamide] Gcipdiihe, c}tﬁﬁbme%ﬁ})sﬂg d%ﬂm(rﬁ@i@ﬁl) defideBlide,

conpounds that can be adm ni stered or used in

e_&ﬁ’ﬁﬁiﬂ%_&ﬂﬁéﬁ_i’ tignsteraps inhibitero Aedpiridady KltTlgandyfiudapibing) gentuzumab
okél%’o%%; O(gna)l&g} d aﬁe?c?e%?%%,bg%@?éﬁ%ﬂhﬂ) (l%é]d'eﬁﬁif {?thg[ggfntlbodles

nﬁlidlnhébE{Ren’ﬁﬁadle@) cishandR @idnoa Rkl 48 VBGFWtibody, idarubicine,

60/ 380,843, filed May 17, 2002, both of which are
lquseTHb mealihplare PrHioF aRfyoncemepedieral aﬂtl@d}’l\@mmonoclonal
nyent
T T —-
phﬁ’@ﬂgltmta/ BRil deketnippeptidk vikdine, Asontasde, bﬁft@dsﬁmeliﬂhsﬁ& sodium

e e s e e v
f&_‘(dmé%gorqg@%hﬁérﬁ Oyt WO, 8Y HBH OB A SAREIANH95. In
with i Acl ude, but are not 0, anem a,
spd@ifunmlmgdlmpmfahe mamtm]pmmlmmungthoqhﬂatbw cdmymoniid p€ tednvention is
R e S WS REs BEIE S L,

ot he U‘ﬁdsﬁﬁv&ﬁ%ﬁ'at%%coﬂlﬁ%sésecﬁ%set Jﬁﬁﬁl’v@ Qﬁttﬁﬁﬁ%&u}r@gt B

adm ni stration of a conposition af
re&ymfmr@n‘fspr@telmhamma ftinphres wacmnmﬂesrmuitemts ahddérivetives (e.g.,

h
oS SRR sV BB B et some o
pliwfrﬁb(ﬂogl@dl dedil B O epesthing ﬁpd)tﬂ@hﬁ:ﬂtt&%ﬁ arb B&sdd®FXam %es of mutants
managi ng" enconpasses preventing thé recurrence

inghyde; pit arqyeqtilispitedpopratetnssbatthere dnd erompeRSyino acid residues that differ

o8 DRSS B P LGRS R S SR A,

e0Ripas Rl &F thé teSmiutariat dre Pioteind that Bk 84rbSWdrAE nfieties normally
from MDS, The i nvention enconpasses methods of treating

pigpens intheRmaigalbaesoaming farmn(ag. mmxgifycasﬁdatgé domshr xavigges of
ddrdvaliy 1'ﬂ§1rud§ Huf Eﬁ%gfo? ﬁfhrlt'egg ltcg g@%&&@g@h ngl\% (f H}glsontm%tgléls such as

ave been previou
pmtm:ndwibmnedlby ﬁpsll@ﬂig@l&ir)lg@@ edthe m@@t&ﬁlerfaQﬁvd\'ﬁb?tlolBSPﬁh@%?otem of
atl ents wth have het erogenous clinic

Fitt 8¢k &tSh-drfEI e Medr 0 YORTISOR: 24t oaﬂfe}msMeﬂnodh%S 91-101

2&@@ me apparent that staging the patients according to
their prognosis and approachi ng therapy depending on
t he Becoanbinant and nst@egkiorms 0éGeCSECyn bd pdp@dd at Hescribed in U.S.

pg ﬂ{t\?@g IS by d@@o g@ggg?)ll,oglg%o& 3 hl |5r81\6’e7r51t5;| :ﬁlnofcvelrl]icltlJ grelilslceo%porated
herein by reference. Recombinant and mutated forms of GM-CSF can be prepared as
described in U.S. patent nos. 5,391,485; 5,393,870; and 5,229,496; all of which are
incorporated herein by reference. In fact, recombinant forms of G-CSF and GM-CSF are

currently sold in the United States for the treatment of symptoms associated with specific

chemotherapies. A recombinant form of G-CSF known as filgrastim is sold in the United

States under the trade name NEUPOGEN®. NEUPOGEN® is known to stimulate division and

maturation of granulocytes, mostly neutrophils, in MDS patients and to enhance erythroid

response in combination with EPO. Physicians’ Desk Reference, 587-592 (56™ ed., 2002).
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treatnments for patients with one or nore types of MS
including, but not limted to, refractory anema (RA),

weAosiiowos i nged si derobl asts (RARS), RA with eRCEAS2004/011630

AptegembinamafeB), of AR ST knovames Brgrampeiim @ME@sdlyi in the Umted States

e SR PSEE S RSP s ed YT 90 motrsion

of b&1iBRSSeloRt aﬂﬂDﬁa&bﬂfalsgé PeSuRePYels aﬁi@l@@’@@h&eﬁéﬁéﬂ' to 1ncrease
Bl ood 1997 (89):2079-88. Methods encog&lﬁssed b
granpkasttesn Papigans Dol Refr aicer V15§ HR0I(Rerusd 3 aAcrpgombmant

accegﬁg(g |kglg‘§’gl|r5$ eb ﬁ‘l { agf! Schl& ﬁl[ Rﬂﬁ{e?%ﬁgcg% | C(f‘% &I}/e trade name

Brbath®aBeoceN® s asérdug stulnarawﬁedfcéll pradatii@nby {tn@atin@division and
human) suffer to suffer, from MDS.

kely
nghwation ef Wn‘@%ﬁ Efgﬁﬁl érpglgp@ qeHe| BRRORNRehas bpspirgported to be
eff];@uve A9 %66/90%83? i’e‘fl 41141%1%?6&({]9? ﬁ?&%\(}%@ 1§1r5as YL %s 48% of

at lents w
phtwitewhal corebiatd w1thr(éﬂ§ﬂc&d}mamﬂ ch)&ﬁcz(ﬁrm’ DeskeRefotdnes; 582-587

i In one enbodi nent of the invention, an
(gmabl atory conpound of the invention is
adm N sloQredh@srlcy il L r od% '
doses ;gr? an a}arrourllftd},,t frég?nh gsb(é;}ut dq}llg ?%Fg%(ggg Ba)éObe

agmyirdstored i the fpem of & wheninee fivo @k arpple, vaccines that secrete, or cause the

4- ' -2-.(2, 6-di = .

SETHER Oy 157EhS TR 6F FRESF st GMESF sapiersed iy mieghods,

pﬁﬁmaeaﬁtcar Efhnpditihs SRS o@theflﬁ%ﬁu%iao 8he, Q.o Erﬁe&bﬁ% et al., Curr.
per da or alternatlvely about 5 ng évVery ofh

C?A%Iyon Mo 4Teri 3(b)-77-84 62Q01).

3-di paridine-z 6-di one . .
(rev NG Rolp St il bR G AR e Cnp B Fonyich an
iranmtchodflatoroEo g of tKeQnQéltii\Sﬁ iRgidéBYse @Eclosed in U. S provisional
alternatively from about to about 50 On% every ot her

Pafsyt ap@heatlpn@@né@/ﬁ 80:86H me@w AR, andHeD piovagipnal gatent
@Qﬁ:ﬁﬁoﬂj ﬁ‘&téogﬁoasm”ﬁ eﬁ% ﬁ 2b6§ bo@ﬁlgfr:%hﬁﬁ are orreorporated herein by

onprisées adm hi stering I’mmino
rafarepeund of the invention, or a pharnaceutlcally
accept abl e salt sol vate, hydrate, stereoisoner,

clathrate, and 2) a_second actlve
agent or 3&.\, LELOQDS () RE/ NI AND MANAGEMENT

| MuReARSig R HAs an%ﬁt’i%ipéﬁé@lﬁl st Iﬁaﬁ d 'Bf‘zﬁ‘é\}eﬂ
di scl osed herein g@g P Ssec (l)osn Hn%ﬁatmg and/or
m@n@mpg BEiQys tynrs of M08 Aacrsedﬂeeralgemlsssa:ﬂ@rwhswpemﬁed the term

S SHRE el er bt i HSEhmiio; iRt s cupying of swmmigms

agkBélatel Wlﬂﬁ@l@gj Bisd Syt AEE MsScihted Wlﬂﬁﬂ[}g‘ﬁml@lﬁg € &éMmot limited to,
si mul t aneously or sequentially by the same or

mlﬁéh@mchmé@ameuamma,wtoapm@nblcmnpemm (twablelfictent el llnes)

Ny P L o

teatgé‘n’eamﬁ§’&bﬂ'ers(te the adrndn@dagon bf a Ccﬁﬂpd%@tlcﬁﬁdfﬂdﬁ ikt SHsBChf symptoms of

orally wthout deconposing prior to entering the bl ood
§ eag n AoV Fing g&gseto the administration prior to the onset of symptoms,

particularly to patients at risk of MDS. As used herein and unless otherwise indicated, the

term “managing’” encompasses preventing the recurrence of MDS in a patient who had
suffered from MDS, lengthening the time a patient who had suffered from MDS remains in
remission, and/or preventing the occurrence of MDS in patients at risk of suffering from
MDS.
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being treated. A preferred route of adm nistration for

an i nmunonodul at ory conpound is oral. Preferred routes
wohoadmissstration for the second active agent BCDMUS2004/011630

i ngr ddieénvention endrenpassas mdthodsad érektingwr frovenhiog @abdnts with primary

aﬁﬁ gecoﬁﬂ%rgﬁ\l/ﬂf$5 %% %gree(qicr&pﬁasggs me%@gﬁreat qéspgﬁg&s who%eave been

pesiadiyeedted fon 8198 ARG P&l thy® WiEERdveindt pRRIJUsBRER teated for
i ntravenously or subcut aneously and once or tw ce

MRS Beransgpaberbunith MDP heve beyerggenous glinisalumanifigtatinns and varying

gg@m &R&%es lrtglrgﬁs’ a‘%%ﬂ'{ a%g%eﬁpfhgtf &%)g%%% ttléln?tﬁt%gc (?m #o their

DPECIOBIk aﬁd apmﬁa&mcgamérapyuey@da@mﬁ thwﬂséx}end)eﬁﬁi’lﬁagﬁls TnB@assary
E ecific agent used, the type of MDS being treated or

Jba mefheds gad epmpgsitions csftﬂag avgntioppesn bersed frevarious stages of
t@%%h(ﬁ} e gkmlﬁ‘ SHP%é{qu%e CHNEBY qg&u@ﬁ% e not gt limited to,
inventi on’an any optiona i tional
refoavtary aeerhiay(RAGNR Ai witleriaged siddrbislagia (R ARB), IRA mth excess blasts

ment ond, active agent is
e ap Faamomatin AT 61 chimie MaekRvapnidadkemia
(@MML? Cihb 1n9§rﬁfo‘i’i’%ﬂl§oyéolntéﬂ?plat@é ﬁ’éa&%g?éﬁ@ﬁt@ dia osieg Iusmg the IPSS for

dexanet hasone, 1L2, vin
MDSdtﬁgumd alovet K?megdlferg @MJ CBFbadsl9§a 118N 20078+88d i n an

f f b t bout 500. e .
i nt r @éeéﬁ%%sq%ggnr&sﬁsge(gbﬁgﬂsrglvg@?olﬁf@mﬂnégggml%ﬁ’%n%% ut
ich#uB o A fbaY chpsuhd TR Sk ntiok; 655 ]gﬁa?mﬁéjéﬂtlehlw 83cBftable salt,

subcut aneously in an amount of about 1 ntg/
splypte; lardrgte,aﬂﬁ@e@a@mbre cladjr@ts,t @Predpe thtirenf toa paiies (og a human)

C The i nt.enance .dose
éi%rﬁlgf eelriypa fFer mﬁggp%ngc Bﬁb%’u?%%%s)}m wg%ége elderly,
ie$ ag@mwnataebﬁeiasswacag mamk $5 iyBar8 Bf agrm WkieRls whth 88flial history
Unit 3 tinmes per week. 4.3.2 Use Wth Transpl antation

off WEPS: gy lepkersiniarg alseprofaredaandidnies far, prwnqu: egimenson
0O SRR AN Oy bR b BEGHERAA, A0 Rha of tre

inveminoizedidisisered cﬁailspﬁndhd agfindlber diniden Uhﬂ)ﬁ doséﬁ irflan amount of from
ically acceptable salt, solvate, hydrate

h
lfi_t‘ el (6 3he150)6 KA, 1 A RGBS dme batine 2-(6-dioxo -

t
ot 3! AP AT A R i BhGH S R abous
Oslttaglbeutalrndg pecdgn s altarfiativiely diosesiaty evhsy dthenddyaldh@-amino-1-oxo-
| eukem ¢ transformati on devel ops in certain stages of
1)9B8hydrodssipd e f-gl)-piperidineg 6-idiner(Bevinlid BY cah dapesftbbly administered
[ n

i EBhG0R0E kol GBS ! mtyeh %k AerBber et RaR R Soout so
meAvsBUeiEieIotayt he invention and transplantation therapy

provi des a uni que and unexpected synergi sm

I nparticular, an i mmnormdul at ory corrpound of the
i nvention exhi Hi%k Gembination] D) ; Activepie
ggg\ég?&lecnﬂphfe'th\ﬁﬁﬁ BF e AR EbR tc&ﬁpﬁ;e c%%p%s@@gcﬂn&s enng 1) an
1mmunomodulatory compound of the invention, or a pharmaceutically acceptable salt,

solvate, hydrate, stereoisomer, clathrate, or prodrug thereof, and 2) a second active agent or
active ingredient. Examples of immunomodulatory compounds of the invention are
disclosed herein (see, e.g., section 4.1); and examples of the second active agents are also

disclosed herein (see, e.g., section 4.2).
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transplantation therapy in patients with MDS. An _

i mmunonodul at ory conpound of the invention can work in
woandsime#gon Wi th transplantation therapy redueCngs2004/011630

conplAdeainisoriomesibe immudompdiatonecimpaidy enpihesectmdective agents

oFh bR AP R P S o U routes o
at@ihiaehtioh. tThedbitbilityRF 8 pariculg rane bPidmmnadiifedpByed for a
whji ch conprises admnistering to a J[o_atl ent (e.qg.,

Prisrley activei agriinviolenpnd o the@sipoigeat ibgelf (hlg.,iwhﬁéhm ii‘f?ml,n be
. i . e .
o aPRE R ST B S BEM B irepnbna the discase

bbiaf areated d W pregerred rowtt b€ adrhinestiatian $@ aarhdiindhodhilatory compound is
unbilical cord bl ood, placental blood, peripheral =

oRlo BErfeTedroniss of agraivistapien &rithe ascend aeiivie agewip ar mgraskients of the

. uita f.or ,

a0 ETHO B PXOOR SR G ATERH S LoD PR st

Refefencpy BRA5sT 160456 et £2002pppl i cati on no. 60/ 372, 348,

fil il. 12, 20Q2 b . Hariri et al, the entirety
of | wht BFF F:5b %prg«eéﬁé%%ﬂ@? RBYY sradimipisisesd intravpngusly or
siDbatanBSusTNS PR e R nﬁ%éhﬁ'lfhﬁiﬁ%ﬁ?ﬁ? B#" ﬁrtowta{%gut 1 to about 1000 mg,

prophyl actic or therapeutic agents o e inventio
frameabopt § it aiduy SGQImignfremerbedt 1Mbtosabpat 3 ¥nhg, d@\fedm agout 50 to about
invo}.ves t ef%?lrri ni sfration of ﬁ first agent

era . .
2 e PPt et HeiePekber iy Seme vl denfrshareii gpecitic agent
ugdd, tHeQyROGINVIDI BHRY trddiRl sraRANGe AIRNevERy RARBIE O VDS, and the

tinme and repeating this sequential admnistration. -
apgent(s gf tm@ﬂa@m@aaionefmw@@mﬁeo%v gveptiemanddny optional additional

[ r. mre.of .the.t herapies., avoi r
ac{te &gérﬂg %gncgllgrgg@)z fuﬁgl nsgergﬁl 900%18 pg’geqthin %) R@?lg&liaregr’ngocﬁment, the
se@0fid adtivengemMe SMAITSE G-CSBCPO trafifetinbRACIE QbxankdthRone,
articular enbodi nent, prophylactic or therapeutic

togz@@ﬁ% rartexipiing, cipreflaxpcim dgxanpethesont, Ilaaom& IERITCY S98

. . 1. an Cco r s
RO Sl SRV AP G R BB om bou
6@yeatiout St mtg/hedstraeneustl pvadr Hduk€er (dn Woaks tdfboues? -

The ,nunber of cycles admnistered is fromabout 1 to
mﬁf&‘ﬁf {Cﬂ‘l’ fu{%%ilf@gPSIﬁnﬁeCW b admipisterechyubawisngouslytin anlpmoeunt of about

e i : hout
L B AR ni L ARG R AR B Bl B B el R coumss
ThiNainRABAGE] FSORVE) (Rlasralbee @aﬁgat) cg@uslp @sdgl SuBFlﬁalfe%ﬁilb.e EPO is
sed . in the preparation of indjvidual, single uni
A E&‘Iée‘? 8’5%% .an?fﬁ‘aiynlﬁé‘& Graouat oflOns it 3 fisncsipgr weedkage
forms of the invention conprise an i munonodul at ory

compound of thg3inveRd With TPAnspLARAGIR TR 4R | Y

In still another embodiment, this invention encompasses a method of treating,

preventing and/or managing MDS, which comprises administering the immunomodulatory
compound of the invention, or a pharmaceutically acceptable salt, solvate, hydrate,
stereoisomer, clathrate, or prodrug thereof, in conjunction with transplantation therapy. As
discussed elsewhere herein, the treatment of MDS is based on the stages and mechanism of
the disease. As inevitable leukemic transformation develops in certain stages of MDS,
transplantation of peripheral blood stem cells, hematopoietic stem cell preparation or bone
marrow may be necessary. The combined use of the immunomodulatory compound of the

invention and transplantation therapy provides a unique and unexpected synergism. In
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acceptable salt, solvate, hydrate, stereoisoner,

clathrate, or prodrug thereof. Pharnmaceuti cal
woaopalifs ons and dosage forms of the inventi ORCTAIS2004/011630
particube) anCiempuricheoduforgrcompoendafinp irrehtoPbetibigcientinimatodulatory

2D GatIAY B VRO 6y RABIFg BLIGHS WAFY Gien concamtently with
t%aﬁ%fl%ﬂbﬁ&ﬁ hera ggsrﬂﬁggiésgwh MIDQr ARGEHhineAloatR Esmbﬁl#m of the

osage fo I'nvention conprise t
inventien lcﬂnWQﬂdmwhdmadhoh evith tran(splagtatlola therapy reducing complications

aﬁq?nguqaﬂegﬂ\gﬁl{f l@éﬁ}r’ 1V§ ngiﬁlég tgagprf allltgf\éq?r%/n%i(glq ’lq%plgf[eg Graft Versus

HdsEDRRLSQEVHDY.! B ’il?steﬁnm%ndéhﬁ)%éég a RGPS tre%ﬁﬁgﬂ)reventlng and/or
second active ingredient). Exanples of optiona

nzadging MBS vduch oempriges edingnstering © wpamn el aﬂmrmn) an
it ROaREoss Sl 4ok iVl phf harfiRaaRa 2ad e ble sat,

sORaR! hydrbte! dtti@bRbmey 3bitHiale, ows@@g,th&éofr BétbA, Hum‘i’g or after the
parenteral (e.q.., subcut aneous, i ntravenous, bol us

tlianﬁé@ntatm ofi yrabikieel sersl bleod, placenial blapd.aeriahgral blood stem cell,

apoﬁglelﬁﬁx {elltspr O]?arg O(gngcpr d O]lI'Il% Fr??gr%}\xﬁmc )t(aglgptleso?ﬁ st’u%]? gelhsos(uitable for
u|s¢ i the Ehdtlﬁ)dstoﬁﬂie&hﬁenttbﬁl&keﬁdlsclo@aﬂﬁ .8 SprovisioRalgmten®bpplication no.
el astic &ql atin coiqsul es; cachets; troches; |ozenges;

08373 S8 led Arsil § B o2Q02dm B Harpbaiods dhe adird of which iy mcorporated
HaASAY ﬁﬁ&%%&:or inhalers); gels; liquid dosage forns
suitable tor oral or nucosal admnistration to a

patient, includihg LCwidiaaSierspye.d., aqueous or

non queous |iq gld suspensi ons,. oil -i n-wat

geéamn gmbgdiments, tl}erprg?hylarcpa QF thesangpids egfgl}s of the invention are
?&kc‘éﬁ& Qﬁﬁunl&@:‘@d% hXYbfight. C r@h%g?%oﬁ%s%e dlhﬂ%ﬁon of a first
par ent er a n| stra to patient; an
agtbrﬁ rfod aapemidl afsini® f@llqwezdrbystha bdmnesteation b thehagast andlor dis) second

t can const rOV|d l.i qui d dosage..
SR R O TR P i S St PHioR, Cycling therapy can
r&l%ltcé e devaRBmEANPIGSibthAdd to DA elemo?en&f th¥ E}feréfflesdgﬁﬁ@sr reduce the
fornms of the invention will typically vary dependi ng
stsie effivets of ageof the thesapiesy hed/onintusvegdhé offieneiselthe treatent.

Aroutt § PR e oBPonhee SRR of (tPrlic edftace piministered in

cOEIBBF hisRE 16haRks Honamee boiwltdsREy Hay. t Ofe SMOiCcomprise the
treat ment of the same disease. Similarly, a parentera

adodugfeationohaihsrapstic ar prophulatts a@nb@mi & lesist omee(1ppr tged(3) weeks

active i-ngredi s.1t.c
ofbssh B RG tARE Pl R S L BT 44880 B2 e gore
tﬁildf}ﬂly ﬂr@uabmrt Mlabbutslm)e@bfeb Cand@ﬁcﬂ@ Qyﬂl@dll'yﬁﬁcﬁﬁ GBOR258out 8
by this invention will vary fromone another wll be
cyeadi |y apparent to those skilled in the art. See,
e.g., Remington 's Pharnmaceuti cal Sciences 18t h ed.

Mack Publ isshi Ny SRV REERATCAT GomPON
phar maceut | cal mﬁdmg%ﬁﬁo AEE§ IQM”gs conpri se

one or nore
Pharmaceutical compositions can be used in the preparation of individual, single

unit dosage forms. Pharmaceutical compositions and dosage forms of the invention
comprise an immunomodulatory compound of the invention, or a pharmaceutically
acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug thereof. Pharmaceutical
compositions and dosage forms of the invention can further comprise one or more

excipients.
31



10

15

20

25

30

35

exci pients. Suitable excipients are well known to

those skilled in the art of pharmacy, and non-limting
wexarmliess of suitabl e excipients are provided ReET&ISB004/011630

Whet Fharmaacgutical compesiteonsiapd elnsageorme afdh¢ svention can also comprise

incorporation into a pharmceuti cal conpositiqgn or "
oBe b s Siiichahasive Taedby Copsrarmbarbamactulite iqmgritions and
dosagefermay df thé\vieslidiOconitise IR adtivBiitg@eibs disBRsoBNeréifl (e.g., an
.which the dosage formw || be admnistered to a
iygneedulpiory ecrapgiing ofdhainversivager ¢ prammasaitigaldgacceptable salt,

e Y. ' ipients not .suited for use in . .
LRI SR80 8B BABRE T Ep Bk iR ] Pecifadle ingrciem
Emaitiples Wl apticnat hddiioral aevedhgedidepanddieslotddehesdif Cicki &g., section

3§tive ingredients in thedosage form For exanple, the
4 conposition of sonme active ingredients nay be

accel ki + - r
om0y RO 0o LRl 16 3 m e e, s,
sadinguals eagindljtarcgalpor wemb)noapareraian@se. Aubcpatidous,Uh@iveyous, bolus
.susceptible to such acce| erated deconposition. . )
OB ALY qrhpl‘slnfrﬁmagoﬁa@ﬁew ggg'égscutaneous administration to a

pREAT @&ﬁ}fﬂés“tﬁ'ldoge%gﬁgﬁﬁst IPREe AR a.ﬁi-:t 2Afhifeq 1 tab AL caplets; capsules,

contain little, ny, lact'ose other nono- or
seibsmsofiztastie gelaths capsults hmcksdts) troches; lezenges) dispasiens; segpositories;

t hat , t t of lact t, if ,
P REHFEEHR 20 HT SELat PLEGor e DaviTiosiegPHistighle or orl
of RiuBosaf adfindtati¥ierd HFARAL §Mludib@EisPeRidsIE. 5., aqueous or non-aqueous

.conposi tions of the invention can conprise~exclpients
ligwidtsugpeasines, loilkinovater amulsiensg ot a srateran-eill ligidemulsions), solutions,

e iR 4h S. Ph [ . 25- NF20 )
oS BB i g Johs SARRETS PR Tabl b Paher Bupptiens and
stefild sofidd (g ey amlife ofakbipiiehd ddlidbhat ARBededdablituf@Nd provide
i n _pharmaceutical |y conpati bl e and pharmaceutically

ligeid slopags| fermswiiabls forpasenserabeiministretion for apatigot age
for ' Ve, i Fen mcrocrystal.line .

ol TSRS SO D St OGREL) 808 bR BARR soiany
vatyelpatdéng dihihsiriusy.eRér examiply, tafdeﬁaée TERIRSIS A ShedUMeE QSient of a
har maceuti ¢cal] conpositions and osage forms _ )
dfge)eh?ﬁ ey cegtatt targes ameyris @i ene ot merarfdhawstivie ingradients it comprises
i dnkt At b ROL
RS Bk iR e BBl TP C RO e S
pacwtepd dokage farhemp) asntainesutalleadmeurtts o Bsnedor @B S €He active

.Simulating | ong-term storage |n order to determ ne
ingfraenis 1L PPTIES tandn el dasase onpeedio tFe96 thetsamie|disegscofThese and

oL U S el 088 e85 s SR EDTE Py o
omedtiodrer wilYbe keddily apparentpo (18580 siflled Imthe bifte Ste, et RemiBE@dn s

Ler, d it ds.
i A S S Iy NG e
gr eatysibalphbdnsRB6EcaS LOGFo RIS HA %o@dg@/f&fméwﬂﬁsh%n@aﬁmom

cgrmonlé encountered duri ng manufacture, han g,
exsiuiRnaigi haffabda exncagents sisivpelEmownindhessakidled fin thedriad fi phasmacy, and

non-limiting examples of suitable excipients are provided herein. Whether 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
such as tablets may contain excipients not suited for use in parenteral dosage forms. The

suitability of a particular excipient may also depend on the specific active ingredients in the
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Anhydr ous pharmaceuti cal conpositions and dosage forns

of the invention can be prepared using anhydrous or
woOawsnmi4es ur e cont ai ni ng i ngredi ents and | ow nMBCTUSL@4/011630
desagedormnuFpuckixaynpde tik dacompos@bmofrmztdtwa lingredients may be

oG R by 3B e R IR eh PGP R On i R ARPRsG TaES etive
irbdTBitY {1Rf cSRFARAMMardBr REcoRlRyRhAHEY AP k)xrue{ﬂtﬁg? 5R48ptitfle to such

substantial contact with noisture and/o
agepleraigd Waenmmpasition; (ipnsemmickdyithig lnmdﬁmcnmame ph&maceutlcal
idr ou har =1 i osition

o S B e E ORI Rl H P BEPRE Pl
sighautidesi %sﬁﬁb&h@bﬁh?d}e té&E Glabto SOt ¥e” RBIMEIRA WRe amount of lactose
con‘posn tions are preferabl ackaged using materials
Pﬁ%%nl 28Y,36 Epa ol ﬁfb@@ﬁ@n{@i Yiackeasesthe Hegradationtratg of an active
[?5 g@l uded in suitable fornulary kits. Exanples of

ui t abl e packagi ng include, but are notlimited to,

her néiattosd-fiye Scﬁﬂﬂ)(m‘hcﬁls Ioffﬁhe ipv@sioh@an corfiptised@fients that are well
contaipers (e.g s), blister packs, and stri

KGR 5 o 410 pEiSth S Aseme, one o aobaismacopeia (USP) 25-NF20
r {
bR REEHE eSO LSO AL LA p g
andhi bibrigantac phamlalcelgroeﬂy eonpatitlé antepimpasaiticAlicdvceptable amounts.
ferred to. herein as

h
iR i85 &8t fanos SBimprisy ivagsmphierlacmicepcrystalline cellulose,
%dl&iﬁlﬁé@rbfta?cﬁ 36 A aSGRLRLAACT d, PH buffers, or
t buffers. Like the anobunts and types of
exc:| Eh@nn‘@ntlph@ramumcsnmasbs Wﬁm&pﬁaymmuﬁﬁal&@ﬁﬂpﬁﬁtlons and
o490 3905 T TG, Bl Pl Sl BB Bt o
sdmé c‘dinﬁbdunkﬁ Fér HampWIHY RIARIRD vt @k o e@t@ is d@%%c@pted in the
ypi cal . dosage forns of the invention~ co
Ph%@ﬂ?@%@kﬂrﬁtaé ﬁyn@@ﬁﬁﬁﬂmléﬁmgﬂmg-tmetmamn omderao determine
I e sol v te, hydrat
o RAEL A el ARSI o R th 5ol ik See, e, Yoms T

Canmumn Dhrug SPIAROBENOipID & Pravpeut2dl B, Mo YRIKE, NY, N'Y, 1995,
g&ﬁvf orns conprise an i nmunonodul at or y compound of
PR Fi‘@ 9139y dn effest, water andorest aeseleiate e deyomp@%mram &enf%ddmpounds
| ¥R rate
Tl%%er eo?felctﬂé’tgﬁﬁglﬁ%luaz{b%ﬁﬁlnég QFJ Be R% grfa stgm%cange mCﬁlélo?sture and/or
huiidfy afesconiiiolly e2éhuntbed SitingliB8hufd&teOhand@fs Mhckddingd storage,

articul ar E?J?Odl ment, a preferred dosage form
R}ﬁ?ﬂ adise o rmulafions.

4- A I do =1, 3
o gﬁe ( o réhg.?ﬂa ')uﬁé(aﬁ Q%Bbﬁﬁ&%s?ﬂlg%&os%%%gﬂ'& fzttﬂg inveligon can be
prepared ugtggnhykdious of e nfdistwerdbndiniBningraliateiRI 168noisture or low

da 9e f .m C ri ses
?g oqs g’ggn{xaogutéqaﬂ] 9@}15@1‘@@}&@@ |do§agy|f91:ms that comprise lactose
il 2 Rlab R Qe Bvdn
a P8, S 18, v n%féawﬁt flﬁ?(‘!drﬂ%)l s | gjéag egg}?rrcgﬁ% al%lne are
prefeeabde @ldrydrcamf suésuamyrl @ditacit withn mmu&mudl}’br bﬁmﬂ:hﬁy@lunng
5. to about 500 ng, from

t. 1000 f ut
mgﬁlgu%tuﬂllg Pg g Sﬁﬁ 81 EPeithbout 50 to about

200 A# anhydrous pharmaceutlcal composition should be prepared and stored such that

its anhydrous nature is maintained. Accordingly, anhydrous compositions are preferably
packaged using materials known to prevent exposure to water such that they can be

included in suitable formulary kits. Examples of suitable packaging include, but are not
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O course, the specific anount of the second active
ingredient will depend on the specific agent used, the

woypEs/106408DS bei ng treated or managed, and thePCT/US2004/011630

liamitsd o, (heymetficallyseal edrivdls) plessicy, woindpse ndigaintrst(ag., vials), blister packs,
|(gvent| §ﬁ§( and any optional additional active agents
|y admi nistered to the patient. 4.4.1 ORAL
DOSAGH ¢ htRiYEoi hﬁﬂﬁﬁ@lﬁi&ﬂ;ﬁ@es ?Hzﬁﬁ%éﬁtic‘ﬂp&r&ﬁosﬁ%s and dosage forms
invention that are suitab or oral admnistration
thed po1bprigh @ciieele gemypersis éh@ r@tb@a@@ Ifawrh‘VBWhlshl eh agiive ingredient
t are not ol imted t

th cin%}jose c gB?hegognpo&Jgg% JYI%% arg ﬁﬁé{rfgfﬂ laegmeéls gsteblhzers include, but

afel 1Y GBIV, 4B Y idaiid SichCHR $8ERbic QeI pRARHRKS) or salt buffers.
predet erm ned anounts of active |ngred| ents, and may

be pLdfedhedmeynigentbpss of emsnrtla,dbe gpunti n@dmpemﬂcttm@f active
%%Cirl%{ggled ?(E;% CI en%g 81f%§§%¥16%g &Qé n% Ps%blgll{l] ia%ﬁ?iuh]éot limited to, the

rdmdsbpwhivh if 536 0p adhitpsteret t®paenth0 To@ReviedtPFicAfdobkd}R forms of the
i nvention are prepared by conbining the active
lqvﬁﬁ?%?%ﬁrésel a_ l@ﬁl‘}nﬁ{qoﬁﬂ%@r& G‘PWR?W@WQ WveRtigne 58 one
e
D SR el R, BB AR bR g prodrag
thessoif @t yn ahofudrofgrode et D1ig toabdutd 50 argn Dfpigal d@ﬁga&“dnﬁfs comprise
desi red f‘?r adm ni str n.. For, exanpl e, exci.pient

AL HHeHpeee ‘H?to%@nill??“&agiﬁ & IBYRIgoBy Ore?el?%ﬁc%%%b’eacceptable salt,

scfl%tg%yd%é Lé@é?em%e@él@th%& dr?%dtrﬁ tﬂe?eof‘ﬁ@&r?ﬁmo&ll%?%&lt 0.1,1,2,
oi | s, "al cohol's, flavoring ag preservati ves,

565,010, 3. Sag%riﬂé ZExETﬁD,eEOOoﬂ 5@rc2() wat $n 8 paﬂtmh]aEerhbdsdlment a

n, solid oral dosa . 9., powder s
e oR e e BT Gt L2 FialingE PIRstiOS i soidetine1.3-
diohB A&Enid®Y") B Af et oBMBAT 5,2, €6,25rsdhAY. ITh RS ec1ﬁc embodiment,

cel lul ose, diluents, granulatlng agent s, Iubrlcg

a prefereadsdosagrifornionpeigesed-(4rgmingehoxo- 1 Be dihyde- 1scbmt1¢ie2 yl)-

{r.at t abl
PR 2 PR B B B SR 20T 55 PR E et dosaee
forms eomphibeltheseddpidentive AERARMPIOM Lol of €% EIRFt 1000 mg, from
tabl ets can be coated by standard aqueous or

alipih & e alss SQQmﬁwﬁ@ue@ou Lo aimgta@@ lfn@r orsfreranboig 50 to about 200 mg.
0PGBS i oot BETELRA S0 1 MRUTRON L Aend g e sceiric

a@lﬂéu@ﬂe’(ha tyst dMDSI b‘eﬁfgrttaate@rtd nhz[iiagéﬁitaﬁli YhePhdwak(@gost he
active | n%redl ents wwth liquid carriers, finel
ingnynoeesiy PYYOCOWP@?% the nviwfion, apchany w@wnghgﬁm@at #dive agents

resentation if necessary.
Cd&%@é&?ﬂ%ﬁ?mg&%a%l e %geﬁlpbe prepared by conpression
or nol ding. Conpressed tablets can be prepared by
conpressi ng i n44. BuDﬂhﬂA)O&&GE]EORMSaCt ive

i di ent f f] . h
or ancisRb et hataos ians Shhe iRl Betmssaisie T romlc
adn@idls@hBors edh RSpronseeday diseleil &&ag@ fRmS UdulcR Bk & uiBCHoP Brnfited to,

m xture of the powdered conpoun
tablets (e.g., chewable tablets), caplets, capsules, and liquids (e.g., flavored syrups). Such

dosage forms contain predetermined amounts of active ingredients, and may be prepared by
methods of pharmacy well known to those skilled in the art. See generally, Remington’s
Pharmaceutical Sciences, 18th ed., Mack Publishing, Easton PA (1990).

Typical oral dosage forms of the invention are prepared by combining the active

ingredients in an intimate admixture with at least one excipient according to conventional
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noi stened with an inert liquid diluent. Exanples of

exci pients that can be used in oral dosage forns of
woOhersimwesti on i ncl ude, but are not limted toPCT/US2004/011630
phamolasestical compowding ®rintigupsa bixsipietacanubld awitesvariety of forms

i nders syitable.for use in. rmaceut | cal .
s o thedBon B e ion ARy @A Ryt hn. o cxmpple, excipients
suitiB1 & s in &AI Rqdl ¥F GErosA bR Sind iBPlud8buPhR&lot limited to, water,

starches, gelatin, natural and synthetic guns such as
gveats, ails, adngholn ﬂmgq‘rmgtag,entad rgeservatised, dnd eelheng agents. Examples of

al gi nat es r t;r agacant h uar gu el l.ul.ose
R R R B RE S LA ATesk 1Sl Brui i afiBR rapsutes, and
capletspirludeahi iy ndtiyiieds] dtatcR&S s\patss midfo- PHhURR cellulose, diluents,
car boxymet hyl cel lul ose), polyvinyl pyrrolidone,
grauafing agpnts) lbracantsy, bingersatndrdisiaiegetiag @gents.

hydr . 2208

2506 BB el be SRS, aqtierd snd ORis ¥ ipRiespie most
adhangmbus Gl desabeuiio formspin wihich o yelid@kkdipients ald athlsged. If

i ncl ud but are not limted to, the materials sold as
SradtbisiE qaybe cRgicemy-spindaRqueausEr nRragisqus techniques. Such dosage

' f ratd .
G S A R S
cBppsitions aridxdosagesfotthe aregirepafetl igp@d fdrinty Mididématedy admixing the

m.xture of mcracrystalline cellul ose and sodi um
SEhT b By Hicagis gPaaivided eid meisa or bots, and then
i : LSt ML LPj ents or
b e A T 1500
LM EXanpiasplefa tablel eansbesprpaatd by fanpugsson or mbkling. Compressed

rmaceuti cal .compositi.ons and sage.forns disclosed .
RS R et S b Riss Rt £ PiebBafaing B eoeparedisnts ina
fRBIANAE eorfresudh as BoWALH Al Rinhily Hi€SOGTtN §h kdipiBRt. Molded

cel I ul ose, gowdereql cel | ul ose, dextrates, kaolin,

t#hdetm caohe mede by melding i a stabletnedchinst aamistiyre of the powdered compound
.e- gel atid ni zed ,st . nd m xtures thereof. The

ngoﬁ% ger%‘gl&h # }nleg[rhqiuﬁ{%m%epﬁaceuti cal conpositions of the

I NverBxb@Plds ©f bydbieals!iat R BERdedi iR ofd] AB¥AL FoimDE th@invention

.about 99 wei ght percent of the pharmaceutical '
indidse Bt qropotdimideskiagbinters riillams, shisimtegrantst anddnbricantsd Binders

1. it . ' [ on .t ravide. t ahl et
Pﬁ%&%@?&ﬁ%ﬂ él%g}fl%c%(l léeﬁn %g@éésggéﬂst a%d g%s%ﬁé%%lncﬁae,%u% are not
lietited to,uornétarchafdtatbo tdrélg or 6BE Ghidhés) gelatig, hatural and synthetic gums

di_si ntegrant. may disintegrate in storage, while those
spalis acarit-ardivpbleinate pigitHagcidaiberialginates pawdersd trggacanth, guar

S .or [ | . a

e LR B8 Qe s [0, P deRof R AN b R el Wb gRymethy
cetiidbservatciumosoldivn babboymiehylicetatosd)] yolglingl pyrhdidosd, easkyl

the active.ingredients should be used to formsoli
Cgl!fl"a](?sedla@a%f tRigesiagin _EW@YOP‘WQHYH ethyherdulosesie.» 8fos. 2208, 2906,
291@, R G6Er9ahInS gélmagel, &% @3&5& HRP L he type of

ornulatlon, and 1 s readi iscernible to those of
or di Raitgble kirhis of mitioersatallineognlosd inphide ybatt et niat dilmited to, the

oL AN CEE Do e A P o aVGRY R 5h e 2105

(available from FMC Corporation, American Viscose Division, Avicel Sales, Marcus Hook,

72]

PA), and mixtures thereof. An specific binder is a mixture of microcrystalline cellulose
and sodium carboxymethyl cellulose sold as AVICEL RC-581. Suitable anhydrous or low
moisture excipients or additives include AVICEL-PH-103™ and Starch 1500 LM.

35



10

15

20

25

30

to about 5 weight percent of disintegrant.
Di sintegrants that can be used in pharnaceuti cal

woaopalifs ons and dosage fornms of the inventi ORCT/US2004/011630

i ncl Elemphstofdillerssuitablie fort wsd it the phganacegtial cahposifiens and dosage

aci d,, cal cium carbonate, m crocr taI cel l ul ose,
fermpsdiseloged hgean Bshidgnhut aFpaqsdim! {& aleipim qepponate (e.g., granules

? ﬁr‘) &Q%téiﬁhé é‘Hlﬁ e C}W&Féﬁ @elluRf%E HeQtrHe tk%@hﬁ’ (iﬁ‘annltol

arc ﬁer starc pre-gel atini zed st arcﬁ

sttcae md:sspr‘tnﬂoa)s!}l,‘rcm pt'fegelaﬂugze:dsstamh teed righires! theresf. ’@hﬂﬂunder or
m_xtures thereof...Lubricants that can be

5 ekt ol SHPBE T e e CHUSLS TG ReprERent ftiom about 50

th BYSN D0 QR Pkt B ofRHE pRdrabAltichi d&ﬁ@glﬂoﬁ’or ﬁ@éé‘gb Y&%m.

stearate, nmagnesium stearate, mneral oil, |i

m n e rIéulsmtﬂgra,ntsgm weed in the cmbpqsmons 1 thei inwention to prov1de tablets that

SeEnlY B p Foliiaisn AP Eios S iriipen TR e e Gotlgingoo much

d@élﬁteéﬁngmay BRAMHrateiin stofudb] @mes@mht conithi taigtle @ialymot
sesane oil, olive oil, corn oil, and soybean oil

dzs!nmt@gr@teeaéraaie@redemmr ugrlerthe desitredyponditions abls, agefficientrmount of
dérg}éttﬁ%ﬁrm‘ltsthap iy ?%e&t %llléljéﬁgral{oo blﬁ%&&%%ﬁ%ﬁ{’ta aﬁ g}éetr%egsae of the

ab&véﬁh@red@h&ﬁ@oﬁm beafsedBad formoHd oMD)iosa’ge G@m};ttlfahedwentlon. The
aerosol of synthetic silica (marketed gussa Co.

agioupt Smtpxsant used-vieries based upgi @@ém%ofsfy Ifmélé‘i*Pfd iz isreadily
BB 15 oSt SorbRRRY iy B DT Bltal ko BT e EFons

compaife &omLtbound.s lte slsouit N & Rveadin percéntved cmdaﬁtemnt; prttferably from about 1
t he harn‘a}tlzeutl ca%%? n%OSItI ons or dosage forms into
AP St HaghiE P higHpBIe&t®E. A preferred solid oral

dos age; s, thh@n HAUREd irﬂ%haﬁﬁﬁ%‘hh@zﬁ%oﬁi@osmonﬁqanéirdosage forms of

i mmunonodul at ory conpound o e I nventi ous
th@invembm intlode buy sieadlok hmded m laghresgay, alginic acid, calcmm carbonate,

Bitbt Rl Argedisie fodiacroSiRotdesringetassiu,
SDESACE TR AR, gsﬁw aqaﬁeb@ﬁaﬁh Oéthéﬁb‘ﬁarbl{ééeﬂ%lg%[h)t/ﬁ%d starch,

be adm ni st ered y controll ed rel ease neans or
otfesristaeehps,cidapis cetbert Agins,antleerwellulogasogwms, end huswrasfthereof.

ordi in t he

oot Mibegts tat Sty is BeR il pparBERIRR goRPoB s 1t hfe forms of the
iBvedfion Tnchide3bRt ke BEimiBeD30c B0 sboaPiS, esigfCktearate, mineral oil,
4,008,719, 5,674,533, 5,059,595, 5, 591,767, 5,120, 548,
hght)mmr)d@ll gfyegm soditob ngmaiteh golysthylene eBzok gther éb/@nls stearic

g@dé&lgéél?n% can Pa'ica ggr Egﬁagéc{]vg) ta'BFf 1\;\;%%(3 epear%’t oil, cottonseed oil,

Fovi

sﬁ@mw@ dik desamile %@1§ 611@6‘ oil)Rerrodil, rad @oy&fetm vR), zii@rsesdifé tethyl oleate,

usi ng, for exa hydropropylne cel'l ul ose, ot her

cHoil Javerateraeis mv@@leg theprofddld 1t@nﬁéﬂbn%ﬁ@é%mclyémfpr gxample, a

?%‘?& Sﬁga MERIO’@fE%O(f Ql?atnluf‘a%f‘ureﬂﬁ_bw Ra@réc%l of Ba#tm%ore, MD), a
OSORES. ‘M Crospheres. or & co nati on reotr to

pa@latd@ atrbeol b€ Smtbﬂldﬁlhﬁé’(ﬁﬁﬂmt@f by Pegussa Co. of Plano, TX), CAB-O-SIL

(a pyrogenic silicon dioxide product sold by Cabot Co. of Boston, MA), and mixtures

thereof. If used at all, lubricants are typically used in an amount of less than about 1 weight
percent of the pharmaceutical compositions or dosage forms into which they are

incorporated.
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varying proportions. Suitable controlled-rel ease
formul ati ons known to those of ordinary skill in the

wangs/iiewoB udi ng t hose descri bed herein, can bepceas2doy/ 011630

sel eot prbfdroxd solié ovil dbsdghdoractf the invegtient@npssestnt he

.inventiqgn. The invention thus, enconpasses single unit_.
I@H@&a@oaﬁlﬁw SompaHnde il nygentions aphyidrous dagtossnmigre¢ ysfalline

QAP BE bop Iy fohlond, BEAR, Sia CARSHLPRBRAE Ry Mikclatin
control | ed-rel ease pharnmaceutical products have a
common goal of 44pr PELAYED REIRASHDOYAGE RORMS

?ggial Vciig/etl? écggrlgg 8? gﬁ&%ﬁiﬁﬁlﬁ%ﬂ} e %cgﬁlﬂgsﬁeggc%}tl Sontrolled release means
of B HERdr deviedsahgord e Rhékh @nthobe SEsHIRAly dkile 8t e Rft. IExamples
characterized by a mnimum of dr g{g subst ance bein

inckisleo heichre Botdipidedote, thepr desrribadkinddSdPateiNasy 58A%.M70n3R16,899;
) kR, vart-age t 4@l do2d:z
R e o R R SR b e RO
510901548 05,08% 478 S5{35@hs6nmd, 5,7238]566) endasBrhipi@is if¢drporated herein by
conpliance. In addition, controlled-rel ease
I TBRHGH O 9SaBeoBRs (Aleie wSed i pidersheay of sratfledsprlease of one or
j : c 1Sl d
e, e ity e R G AL O, Bl Ton Bl A ECIRI AR bttt potymer
nofriesdeely, pegueabkduembmjies bimotissyshpss, multilayer coatings, microparticles,
liggq%egl 1{1139& 1&%@,2{)%@%%% lﬁt,Lpa't hglgesfaq%d:g p?(ggclllqgt?ag (Eilesti?ed release profile in
vhiyH BB ibnd. hﬂitaﬁfe%&bﬂecpiﬁ%gfﬁﬁmh 'oﬂ?ﬁl@l&%ﬁ those of ordinary
t herapeutic effect, and gradually and conti nuaq y
skkifllie #weart finabudieg thesodescsbaf hateingeandemaadityasetectedifer use with the
l.evel of. therapeutic. or prophyl.actic effect over an
o neEHiB o F Gy o 1o AV GRHGR TG e PRasre SpiglGunit dosage
ferfRsuRMBle Fa\uhl Aisistiatidnsuth 8s, Badiot Hfigeddb Wb RIS EapREles, gelcaps,
rel eased fromthe dosage format a rate that w |

apdeapieie thehareadenipd fwfcotirellpdhisiease. met abol i zed and

excr gt [ the bodyv. Contrpl | edre]l ease of an acti.ve )

i ngr e(%ll’!ecgor?%r O@é\ﬁﬁrekl)eeasg P ﬁ%ag?uglgalgvo&éﬁ S TETYReR %??g of improving
diugcherdpngverhibidt a6Bieldd By @dir nn-cBitrollRINGRARREPHE, Ideally, the use of an

enzynes, water, or other physiological conditions or

opRpbUFRsigned cqnizolisdrElerIREP DAENGE (IS tPaiment isrchracterized by a
7 s e ..
P05 o TSGR BRI ALE Rr BAb cdRfion i s i
i 2ineo UWsdvantiigesyRuoats]léd-radaded farghulidlous inchjde @kiedBed activity of
inframuscul ar, and intraarterial. Because their N
theirmsmireducsd dereee fisaeency,andyipersased patent epmpliancst Ja addition,
€ ' = ont.am I [
oS8 1B ORISR U B SRR o
clpracderistios,adch ad idbodteveln of thealrpgtandhn tHux affptteBe 6dcurrence of side
AToar e(g,t eral _dosage forms include, but are not limted
(¢&; @ 8¥S_8} P8RS r eady for inj ection, dry products ready
t0 bR1dd} SsRoYIBE rQEast YSRRNHRMs lafk (?esgﬂ@& %ﬁiﬁtﬂgq‘éﬂe\lﬂ an amount of
acceptabl e vehicle for 1 njection, suspensions ready
difugr(active ingredient) that promptly produces the desired therapeutic effect, and gradually

and continually release of other amounts of drug to maintain this level of therapeutic or
prophylactic effect over an extended period of time. In order to maintain this constant level
of drug in the body, the drug must be released from the dosage form at a rate that will
replace the amount of drug being metabolized and excreted from the body. Controlled-

release of an active ingredient can be stimulated by various conditions including, but not
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i njection, and enul sions. Suitable vehicles that can
be used to provide parenteral dosage forns of the

wonventooe are well known to those skilled i n POEUSRE04/011630

liaxitedpb gt tempersire nzymes watdr, éii athdreptiysiologitht esnditoons or
I%Sct' on USP; aqueous vehicles such as, but not
"to, Sodium Chloride Injection, Ringer's
I njection, Dextrose Injection, Dextrose and Sodi um
Chl ori de 1nject4.pn, mmmq)ﬁsggm F@B% ection;
wat er - m sci bl e vehi cTeés suC ed to,
et hy IPagangesplglosagsoioyas pan bﬁr@ngngst%q:d tomaepf@ lby et reniss including,
oftl ¥l BN, B0 AMURR. Purk T G5 3HAD 08 1S imtramusoutar, and

1ﬁtmaﬁfﬁalo iBecawdefthidir adreiistratibs fpicafly |byﬁaﬁse§1§a@f%ﬁts Adtral defenses
benzyl benzoate. Conpounds that increase the

aggpslisoniamynasts, pasnisraldosagedprpsare pEeferphly; siyrle ar espable of being
SLBSLERSS OSEEANERINTL 350064 ESLIRA B gLl s o,
boyak adebmnitedta Bdlutimss wedy foairij vaoncdny preducserdadypto be dissolved or

i ncr e the solu om)dul atory

sw&g@%ﬁa agnapgeep QPé té?éserpt bimehvflg meefa@ra:\ﬁg@eng@@s ready for
ife@ion, Midemilalagt No. 5,134,127, which is incorporated
herein by reference. 4.4.4 TOPI CAL AND MUCOSAL DOSAGE
FORVSuifalye velicles thatromolseaised Mp]@eldeqaamt@ﬁl ddsege forms of the

.inv ntion include Iim' ed to, sprays L

inyehfign g Wellar Rt OS&?Eﬁﬂgfl s%@ﬁgaﬁ?fdgclﬁé%%a’t #gmot limited

td: OWIIEer If; tién Q r : i i
o O O B i A oy 68 i o

Ingriion, Rengrr Pipotiom;, RgxtresednieatimANex08% &dmmm catmhde Inj ection,

oL ARS8 SOSRE 0 B 4 Sk ot

a&uhdlalbdlyethylumé glejabll A poIGHSPY1chd U&Saﬂu AdH-AgdeBEs @éh@dles such as,

cavity .can or mul at ed” as nout vvas es or as oral
bytenog ImEWFitt‘étﬂoén aik.cjofpeseed oilenegnut b sesameilaadiyl oleate, isopropyl

ng)n&@gg%b&&g 11}8 materials that can be used to
ovi de

“frucosal dosage forns enconpassed
by t h?bmpbnmmmammraa@ thesdluti HEVIT dn@ ok ARB€ ofthk lab®ek ihBredients

d h]%%girrraceutlcg arts, and depend on the particular
’tSP TN AR B0 R incorosHed ke mpaéeaﬁeréloim@gq formmobthe invention.
y x g@ d Qgﬁba\éﬂtﬁn d /Y ?éﬂgﬁgv%svgahl%etﬁ@& o 1ﬁ&1ea%entggn§oggblhty of an

cipients inc are no
1mmﬂmmo«hﬂ$bqn@,m1muhd nbthe imvdnyibamddtsydesivatives 09¥e, @€ U.S. Patent

uta di ol |soropyl nyristate,
Ngs%g?%ﬂa%/f St”é‘f%l’ormeﬂ%‘?%m feferghs. mi xt ur es t her eof

to form soI ut| ons, emnulsions or gels, which are

non-toxic and phaf MEAMICARAND %ﬁé@im DOSAGE FORMS

Mbi sturizers or hunEctants

phar heriedland mu@w@me.f@ms cfiibe mmgm iholude, Liut are not limited to,

uch_addi ti onal edi.ents ar
sp\%%ﬁsr E‘ﬁ‘g%ovl\%)égﬂﬁpﬁ % eglrutls%née usp%lsbons %Gc}trlil SJ kngwn to one of skill in
thehar 1fee ey, | R@hinBineyRREmadéiltidal Sciences, 16™ and 18™ eds., Mack
Publishing, Easton PA (1980 & 1990); and Introduction to Pharmaceutical Dosage Forms,
4th ed., Lea & Febiger, Philadelphia (1985). Dosage forms suitable for treating mucosal
tissues within the oral cavity can be formulated as mouthwashes or as oral gels.
Suitable excipients (e.g., carriers and diluents) and other materials that can be used

to provide topical and mucosal dosage forms encompassed by this invention are well known

to those skilled in the pharmaceutical arts, and depend on the particular tissue to which a
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and 18th eds., Mack Publishing, Easton PA (1980 &

1990). The pH of a pharmaceutical conposition or
wdassgeof8r m may al so be adjusted to inprove deCTAsR0N4/011630
gifenquiermaceniocat campositon ogdesdgefors. willi e dpplibd,, Wiithethat fact in mind,

alarity. of .a solyent carrier, its ionic strength, ar
i eeibicRls iR D e Gt [5Nef i ST gaiesap hatoL, éthylene glycol,
&E@ﬁcoﬁ%&r@slﬁ-ﬁf@ri@&o}%gp%r 2, i%é?@g ‘f)tgléﬁigate, mineral oil, and

phar maceuti cal conposi ti osage
naidt tsies thereoliol fprmsolationd) emiuisibms i igklis civhigh are non-toxic and

SRR e i oS SR E e el £
ph&fYR edfcabcorhpbsitioRhe |d€?dcg‘é ornf¥aif ﬁ@%ﬂt?gls ﬁghﬁﬁles 3% st additional

cemul si fying agent or surfactant, an
ingredionts preen¢lbheawiyinothe pgnéder agi, Raméngien’s Pharmeqentical Sciences, 16™

oft) F S FLaA bR st Barien Ph PR E Siphs . the oV
Pr opathkipEBoff pHah@adedBivalldoRoSiBER 0f HbdaBe forth thap akb bSadjusted to

.Typically, active ingredients of the Invention are
igprove dghysyy AbensetmaieaActy e ingrastienty aSimalatly athe pplarigaofn solvent

' .Qr: : f administration...This
obkE Rl s At e BN G Rl Relilh Gompouncs such
abytetrates vrdalsabe pddudith phamelkeuticANcsrhpaditidng ot B6sage forms to
adm ni stration of appropriate anpunts of active '
aflyrgagapety dlterdhahyhiophilieity or linpphdisity lef eneer mpge active ingredients so
Vi : i - r o :
o R R 5 T AR R AT Rerud i ipidyebigte for the
fcprhmlh atioges droahblyifying egéralol dﬁn‘fz&tdnt,%ﬂltas aﬁi@livay%ﬁhancir%g or
rate, stereoisoner, prodrug, or clathrate thereof. )
DRI ORI S E Aoy TR R IBHOR B ORAERARE aciive ingredients
S0PPEdeA %o At hHRA l¥iel ' §mC CSF,
CEERReR T AL AR o plobkict DO Bl SO BR ol .
dexanet hasone, 1L2, IL8, ILI 8, Ara-C, vinorel bine
isotretinoin, #3%i KIS inoic acid, or a

phar [ ) L ye tant or derivative thergof,

oo OB par s RSl daborThE AbrBin SF o bl panGRered to o
patixnt wethe sgnetine vk dy itcdantberout W admenisedtion! MhisSidvétion therefore

t hose di icl osed herein {@ﬁg, e.g., section 4.2). Kits
CRACTYIESSS K& Wichn WhEm usedirBe medivpt praefitinagt can siipdify dree

el Lents anmpl es of

R R R R

syr i Aggpicalddit ¢f thagsrentiar cdigsrisead dosagd dbed 6f 4 insmeforkdtilatory

i nvent.i can further conprise cells or blood for
0?%%1&Ogﬂ%ea}flf’%iﬁmésO%Phar@éceplﬁﬁa%@emta@ﬁ|sa1;: salk selyatgbhlirate,
st¥RBIs6mES ptdieh ,Qﬁ%léﬁ?rgfé%ﬁ&e&@ Iﬁ%ﬂ%ﬁlgﬁsrsgcg P? \t/lg.g iRhfon can further

active Hﬁ’gre ents. For exanple
campisedidditionalsacivoirgdetieritnswh e 1G-@SFpGM-CSAT EROstopbRcan,
r coEytituIe for, p@rent ral admnjstration, the kit
PLUAIEOMYSY FOECTP*2ER ddkapsiiasoife ol LBt ABHE. viaprchre,

isbfetifding N 3LdieretinbicVRid, B pARRLoBBRaRE s SN Rrivative thereof
forma particulate-free ’
or a combination thereof. Examples of the additional active ingredients include, but are not

limited to, those disclosed herein (see, e.g., section 4.2).
Kits of the invention can further comprise devices that are used to administer the
active ingredients. Examples of such devices include, but are not limited to, syringes, drip

bags, patches, and inhalers.
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sterile solution that is suitable for parentera
adm ni stration. Exanples of pharmaceutically

weaceBatedoB e vehi cl es i nclude, but are not |im ped/usSe04/011630

Wat eKitsorf theringentioprcapSrrthes gaupuise eadlsior b dsactramsylantation as well

limted.to, Sodiu | Qri.de Lnjection, R nger's .

o Bhrtlalb e Goce B Rla Vot i bRt Minit et i more active
ikgdrbdientd € Fbng:@aipl € if arpaidive agdrediast i8peaTed $n h BHIRE tr@Nthat must be
wat er m sci bl e vehicles such as, but not |limted to,
reqorgiituted ferparenterg] ydmimistatien.ghe/kis can eqmeprisslassrlep poataimer of a

lo] AN . .cl.e h ut_not .
iatecpifig o BRI RANG ESLEREEn B s B g partioutatefroc
steeidagudutiinl thatdt byitabld aperenicsd pa@RMsiratish] Fkamles dfPharmaceutically
benzyl benzoate. 5. EXAMPLES The follow ng studies are
apkepEl PR ey HaF B rbUE ool FEed toie Wakardon isstion Usbyaqueous

vEhillek 5t dst ﬁL;/t?lg)E Iﬁﬁréte% %%Iﬁhﬁﬁ? CRIRY ‘ﬂl'iteétgm? inhrk%ﬁ’ s %‘Qé!ﬁcl?l, Dextrose

2]

Inhibitory c s denonstr
ImjectiaayDek aieseend fSodami €hicsideilhjhctiddSand hpdtated Riimggr s Whjection; water-

as .a crjtical .negative_regylator o rythroid
5 Febisles St sy B nof imid de.shd éIC.O Aspalyst@xigne glygol, and
ot o310 1, A MBRAR AR VERi¥1S QoD i i
P X?gdr?ty?”é? LA, o RL0R itk R PRt iffted to. com ol
CTBXIsSO @G yeSTWDIIESsAms oilj @bylafleateyisapkomyil opfristate, and benzyl
b hargpcology and toxicol ogy studi es have been
%&PP tmed to support the clinical evaluation of an
i mmunonodul at ory conpound of the invention in hunman
subj g¢ct s. ERSPIFSIdi es were perforned in accordance
with internationally recoagized ui del i nes for study o
desi gHe &PWIAS s aiss e atendpd to urBerilusitatethe iaventpn gathgut limiting
itk Latory Practice (G.P), unless otherw se noted. The
pharnacol ogi cal properties of
3- (4 Eapesaive Iprmiug’&id)n 3f e fgy?mg-ihlﬁbitm@lyto&ir}d TNF-a is demonstrated in

i peridi ne-2,6-digne, including activity conparisons
bpd RagrRy |H?%§81ﬁ deatenty withMRSeaplisaties TS piet pHIGH ppgtive
régh %ijé?%eﬁygf}#é?%}?(% lg@xﬁﬁipsﬂﬁgjve{l Remeidieedes. &L aresult, a study with an
iigmynomddwatososameeiund-of He-ipiariondiaseodtat one or
t hal i domi de on the production of various cytokines. In

al | StUdlgﬁf-o ARMACOTLOGY. AND COLOGY. DIES

3-(4-amn 3= H o . Pt
- 2, 6AddepiBEOMRS-Elinid PR oloighrand i 14t stitties KR8 been performed

thalidomde. In addition, a safety pharnacol ogy study
tqygupport the clinical evaluation of an immunomodulatory compound of the invention in

LI [ NS B B

resbgnized guidelines for study design and in compliance with the requirements of Good
- (4-am no-| -ox0-I|, 3-di hydr o-i soi_ndol - 2-yl ) - pi peri di ne
Li%%’,(%t-o@f “‘Eﬁw«ﬁ%@ Wipss s seeted- exani ned further as
part 7pf Be[}ﬁﬁ@lb R {LhhdhoSt-384-§3-diflydro-isoindol-2-y1)-
pri mat eg. T e0 rglsf?l t@%@&%@g%@%f@gﬁgg %}gg%rp il%oenéido1 2D

pipetidine-2,6-dione, including activity comparisons with thalidomide, have been

characterized in in vitro studies. Studies examined the effects of 3-(4-amino-1-oxo-
1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione or thalidomide on the production of various
cytokines. In all studies, 3-(4-amino-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione
was at least 50 times more potent than thalidomide. In addition, a safety pharmacology
study of 3-(4-amino-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione has been
conducted in dogs and the effects of 3-(4-amino-1-oxo-1,3-dihydro-isoindol-2-yl)-
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5.2. MODULATI ON OF CYTCOKI NE PRODUCTI ON | nhi bition of

TNF- production followi ng LPS-stinulation of human
wWOBNMB/1aomds human whol e bl ood by PCT/US2004/011630
pipefidingnd, frelidnecnoE CGPactintmpers orerseiandonéd Ruthen) asmaptmf thinea ecpeat-dose

ne.or.thalidomd nv at d|n VI
kit S ity HECe S o KRl e Sonbatbdaao
1999). The |1 C50 Sof
3- (4- anm na&.1.- oIODBEATION OF CYTOIINE PROPBIITON! ne
2,6-dione for inhibrting _production of  TNF-

fol | duihtoneE TE-gpresucton SxllopEng L RSdtimulation wh biaan PBMC and
LR 080 BRI BB PR i

ot (E&(Ildamdelvgds mMs@gﬁtedl ugfzzﬁb)(Mub]l@r emtii, WuddrggMP&’ achent. iLen. 9:1625-
In vitr

1830,0989) sy S Eﬁi@s“ y l&gtpc]af dﬁ?é’fhmswldelr%ﬂ)r@p%}me-

2%- ﬁﬂn@f@r"iﬂl’nbﬁﬁé?mductlon of TNF-& foélowm%LPS timulation of PBMC and
hydr o-i soi ndol - 2-yl ) - pi peri di ne- drone that s

hsrrml IWhOlﬁt kloodweres6l A0mM (299 ngmels) andr-a 80 miMe (103t Chng{mL) respectively.

T@h@ mﬁg%lon%- ne jphar gﬁfﬁ,&'}‘lﬂbg E‘M ‘Q{;{ze 588019 or inhibiting production of
TZ\TBLbz)fOIEUvﬁﬁg'l@lSEmeﬁalﬁndﬂ arsMerive fromits action as

an inhibitor of cellular response to
r ecept Yo &ﬁ'ﬂdlﬁsﬁt@éeﬁ ﬁ@}hhlmacg real sct(vetyg)rqﬁlb @-3-(4-315@6,-1-0};0-

r,.act VI .1i.es (I
13- Eh O ASRRSE 90 B R AB e T b3 15 o AER Afopaimes more
pofénBtheth, Ghslidouilps.es ahlﬁec@ d%@éil%‘ffe@ﬂﬁ 0®B- (urafrﬁlﬁm%&tm -dihydro-
cyt oki_nes,.  down-r at es adhesi on nol ecul es and
M g gplipﬁﬁqilgp 2,,{?—9109@ geteyenigomdtsgetion asLa,rpnhxbltAP@f cellular response

dea e lLnitiated
tcpfeggg}&eﬁnt% {)ﬁ%& E%HQIQ ge n‘% fs(%% F%f g%g%o c%%%?)gggwsga) and other
actbapeEN s a fﬂselt Si—@ﬂdalﬁﬁloslhm-ll Badihydro- 1s01ndol -2-yl)-piperidine-2,6-dione
3- (4- am no-| - oxo-1, 3-di hydro-i soj ndol - yI) plperldlne
SURPIESSER 19R é%ﬂ??%’a‘f%& %ﬁ%@é}ﬁ Pﬂok@% daya-regulyesmdlesionwnolecules
aﬁc‘iﬁﬂ%ﬁ%‘és frb;tp lﬁtélnﬂzg(e éj Pe %G Vef??omotes sensitivity to death-receptor
11nbatnthprdgmnmnathcelbdea|th (agd sudpoesséoarpidgenit response. The studies show

HBh T se Bt iR oA beUDA BFy Bbrhgifee @nogres mitogenic

dspRRlh PEGISHCAAS _ _
g S?ox o(3-piperidyly Ce‘_ﬁlsgvo:@r%ﬁl?%l.lllﬁnﬁ h§h§1t dndélﬁgd Akt-phosphorylation, and

s@eqtivelrauppresses d40S ](S BoundlpdnoniagoivgtoginReyfoymation in pre-clinical
n{% ridine-2,6-dione, is admnistered in an anmount of

|d about 0.1 to about 25 ng per day to patients with

MDS for 16 weeks, who are subsequently evaluated for a
hemat ol ogs@al CIIPICH., SREDIEZRIN VMISPAGIENASSessed in
cohorts stratified by the I1kell hood of an NDS subtype

to tpasxebkslr mto | eukem a according to the

| nt ernational Prognostic Scoring Systen(lPSS)-def ned

"1 SKaigbtRoblodBlatar) Bttt e IVeRESHE Ak & 4 (annR)2H P2, 6-
dioxo(3-piperidyl))-isoindoline-1,3-dione and 3-(4-amino-1-oxo-1,3-dihydro-isoindol-2-y1)-

piperidine-2,6-dione, is administered in an amount of from about 0.1 to about 25 mg per day
to patients with MDS for 16 weeks, who are subsequently evaluated for a hematological
response. Response rates are assessed in cohorts stratified by the likelihood of an MDS

subtype to transform to leukemia according to the International Prognostic Scoring System
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and Hi gh). For exanple, fifteen patients are enrolled
in the first cohort and receive treatnent with 25 ng

woenosdaysosf PCT/US2004/011630

(E’S(Sél-daﬁhcd)ri!sle goopd (13-, dPRY flow-and dntettnédiBe ] Yerpisde8S dmermediate 1T
g{%dl?one The nunber of patients who subsequently
aQ )ence an erythroid response (mjor or m nor

r espgiys @ﬁar?%le,\’ﬁﬁé%n];ﬁubﬁts ‘il\éaénk@ﬂeﬁqn tﬂef ﬁ@@cdlﬁ%ﬁ?@c%ivac" tfeatment

observed, e study is termnated due to lack

vaflf Ixmgyper 44y ofib{(fesmino- H-ore- ltﬁedléthatls@ndcsl Z—gbﬂmpm‘idlﬁd%ﬁ -dione.
Do RS P S B o bk koo enfor o i
r@b@bn@? b$ WeeRPO nﬁévah@até’di‘CI@ﬁQ r ?&@Jeb a@:fob%&v@@tths &héy isstermmated
enr ol |f after the conpletion of treatment

dye tplaek @Bﬁ@c@cy Afdowayee 4@amc§ﬁp@tm&q§mdaﬂn rsgldwh@tezﬁmated due

t@ﬁlgo?ﬁﬁhg cflfl Qlta%ﬂv tif Iﬂ f?‘lﬁ ?@?@eﬁgag?%ﬁg %e . 1?1 % 01b1?: B%t}qn&ﬁ Wépond) a

secdn@-cohshefr B(Iﬂpai&nw 19 ehlled Iflafiet ﬂ@coﬁfp‘)ldti‘bhtof trefintent Bpthe second
St udy Cinical studies were perforned for the
cphoH. ﬁtqrﬁ)@ors dadents xspesrd ajngng ! Eﬁ{zﬁ gatiendgsdgeated, it is concluded that the

314 3ndh N Q- }1,§ lgﬂ%{) él){dé% Ppﬁf?%ﬁg?ﬁs ;’zéoﬁa 190, aifés%r%/ll%?smg clinical

patients wt epende
a¢tsdtyuni t s/ 8 weeks) or synptomatic anem a (Hgb<10

g/dl). Patients received continuous treatnent with

3- (4-inied Stadxo- | , 3- di hydr o-i soi ndol -

2-yl)-piperidine-2, 6-dione at a oral dose of 25 ng

dai | !Ilmﬁ%ﬁﬁﬁ&i%@%ei‘@ﬁe@fo%%%@%ﬁ%ﬁe ﬁ:‘ﬁﬁﬁfng ﬂ?)genttlgl Ll)t\@G(4 -amino-1-oxo-

criteria after 16 vieeks of treatnent
1@a@lhﬁd‘mSsqledfdrlfyhg)mmdnt&ké{dmmln MDS ppad:ntsewuth rmableod cell
atients were ev

e iR Shenonced e R s o Bt € anguga (Babs 10 S, Patients

rébeFe0 0ontieds trbRni-henany- (nra%{m&-qtﬁdow I ESkSinddye to
chol ecyst itis, autoinmune nol yti c anem™a, or patient

2rydrpipainding2efi-diona glea ol dose Oé 3b ln@wdaslwd@w@lsyemese assessed

FAB t f the
oSBT e ik VSR B RS e RS pceiving e
tr%ﬁiﬁn{sﬁl ppiticant wire eﬁﬂda‘tﬂéﬁﬁrta_mﬁit}a &ﬁﬂleﬁ;ﬁtﬂenﬁé"\iéﬁe evaluable for
corresponding | PSS categories of Low MI| in
T95BP1sE ﬁ?% Wi &helf #y)-29nd three patigniudisenutinaed the therapy prematurely (<2

oM BRSBTS B BT prcion s

of the Ipetidric whe7 Bpearptaigaigefiors SUNG 82 [ﬁaﬁ&@ﬁ@?@]&s ofhd MDS patients
n%L@a?gf %atlg % Sﬁ[t ent], necessitated dose
Eh PRtenf %‘éﬁf 4enagental RAHB [aprtisats],end RATRT [1patient]

VRSSO 1) A 0 o
paiehtsc tMy@lmuqaptessmn ewhitio wak ehd2actenized dsehi giied thdﬂcérauiﬁdcommon
ruri t S, or scal, patients] and nyal g [. 1
i S0 e e YR A LB R Riont), and grade 3
fABERE[ 1 SARAY, necessitated dose reduction to 10 mg in the initial ten patients. All

subsequent patients initiated oral administrations with 10 mg daily. Grade 1,2 drug-related
adverse effects were limited to the 25 mg dose and included pruritus or itchy scalp [6
patients] and myalgia [1 patient]. Six (66%) of nine evaluable patients experienced
hematologic benefit (dual lineage, 1 patient), including 6/7 (86%) patients with IPSS
Low/Int-1. Hematologic responses included RBC transfusion-independence [4 patients],

decrease in RBC transfusions of more than 50% [1 patient], increase in Hgb of more than

42



10

15

20

25

30

hemat ol ogi ¢ benefit (dual |ineage, lpatient),

including 6/7 (86% patients with IPSS Low Int-1.
wolkosi100408i ¢ responses i ncluded RBC PCT/US2004/011630

1t abbpatsntinandaiepeinde ntel§t4espanse(incdase dEmoesathen 30 OREWZL ).

ABIE S PR S SRR P e b 36
cBhplepd @Itpa&ﬁarz@é&@asé D RARE] Iﬁ&aﬁpersss §1a0re 32D, Mendission.

Anmong fi've patients eval uable for cytogenetic
Rreégqmﬁweretam@eatgwﬁb npgn%ltzml@w efiblestiphmentage binpatent, wduced grade

g%ﬁ%l ?YJ s‘?}gﬁﬁsﬁeé@oﬁg}] Fe ﬁrlegg g@gﬁ%@%g{ﬂv%%m 1nlﬁ\r/} multipotent
pRserb (GHU-GENIKL) bh@stytineldRrrsaBeUL) Raihkes. ] c&ﬁ%&ﬁ%m
ﬁrade of BM cytol ogi ¢ dysplasia, and 50%to nore than

PUECP HEAPOPHRticaYdae mglpgﬁnmvfeﬁqul (pdtudar{plgsnerg¥ BGFomicrovessel

d%;gsctyégg'wﬂ ea%ﬁjl 1%'%1}5{% %‘& %li?flé]fagtv%%rt% {TJ' l‘lEeKl& ga;{rg gn f))rr(])gress The results

ofitigs stgéyindidagathatr B &- émﬁiol- Lbogs-/1 (8- @ififdro MESHdol -0 Q¥ReRiRle-2,6-dione
densi t%a?ﬁ»’le(c yt oki ne. generation, and proliferative

hps remarlble gy dygpoirtic and oyfaggReticremitiing pefivitytia petientswith
1&&/:&9&&81%& @trﬁkg\}f?g Cclimhcal benefit a appegrs g‘r%ateslt jn %atlents with

- (4-am no-1I - ox dro-1s eri
IOVSZ/ Irgerkiadinge- ﬂlaiﬁeammrtkaﬁdl-eymlr(ymb,rasmmaéd Wlth ebolution of cytology

A Hie e Sen O ReRS tndet. atoiibn oF GBRewId suapysesivs of
ka8 Rﬁébnbﬁnﬂﬁfeb et estnhitnk e%p@&lﬁfﬂeabﬁfe% e%uﬂétr“ogao%e

the 5g-syndrone, associated wth resolution
leodb’adgstldwkmeasBasedmen ithrese dats ethi studp hpt bgenexpastier to treat

oG Rt g P 1 RS R Sorbnhuo L HehRest el olerated

wethtrhinghalQRyddsuppRbaslyspl astic clones. Based upon these
data, the study has been expanded to treat additional

subjects. Treatnment with 10 ng as a conti nuous oral
dai | ¥xpanded Studx| | -t ol erated with ni ni mal
myel osuppr essi on. Expanded Study The clinical study

}’\’22 st?ﬁgl gﬂ@eﬁ sﬂd&rhva%%qg%{rc%ﬁg%ﬂﬂa%dyﬁ% fgg@%gatbefl s[tﬁggteleast eight

wpeltsi Anmgdmgrte ilteaﬂPSSpt?o zmempdtmé\ts vx;b‘re categorized as low- or

i nt er. medj at ris ients and three patients were
WS@{F- ~L1S ﬁ@%@%@}(ﬁ%@e?ﬁtlg}ts We@q]grppgq@p asdnternedjate-2- or high-risk
pARHER %&Grcfll%fot}ﬁe FAB ghafidalibs %é(r%ﬁseré Pfﬁﬁlemr\ﬁltl} ij’eﬁrac%)ry anemia

patlents W t r ef raCtory anem’a
(RA e R Ivetht lsngeRARE)‘lemtﬂj(HAR(&) pad fieapatientstwitlRR Awvith excess blasts

OEREBER A st ion RAERH L Sabhd ity ar -
3d(sahelnl - o?(oé’ﬂj dyRRY i HiRR12- ﬁ) %ié)@ﬂ&ln\@?ﬁ aé]pggvag 25 LYo daily for the

for the first 13 patients and or t
fiyse b patiantp emdrlé)eng dalilsefqrshe mhiaiiag th%ﬁ matieniseiAll pagiehBeeceiving the

st aii i f e oy Bkl STiSHonidni/Be Soromigtiom S ehihveks therapy.
ARidhp 8its6 19HRtiGRIRhe bedpRied £ fakt SwhB&T nUnitldRAL LA Plients

nine patients
achieved an erythroid response as assessed by the International MDS Working Group
Criteria. The erythroid responses consisted of transfusion independence in seven previously
transfusion-dependent patients, a >2 g/dL rise in blood hemoglobin concentration in one
patient in with transfusion-independent anemia, and a >50 % decrease in RBC transfusion

requirement in one transfusion-dependent patient. Therefore, a major erythroid response

developed in eight of 16 patients and a minor erythroid response was observed in one
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achi eved an erythroid response as assessed by the
I nternational MDS Working Group Criteria. The

wenyishneisl responses consi sted of transfusi on PCT/US2004/011630

PRI p Seifdee paticstswio shomied stighspid resprufse siconlove pe ndemiediate-1-
' , >2. L rise_i.n bl henogl obi n,,.,.
A RRERS O iRt i DT per B R0 Rucition, complte
chtogasdticseponsadiepaopalih BReMeRht piltnt witldaBRABE! 8RR ypes at
i n_RBC fgr ansfusi.on requirenment in one

bpseline [Bess{lvgastisnie withranipdaie Cytvaencle spsponses piljhed the Del5q31-33
Q) 4.1 [ [ f 16, pati.ent

oGNS, MAGERONRE, SNAIARGH veh B08 Badiopllor PR KNS, mdecd,
ali fivp paiierts whélehrodted mi fhés grady with SqwhadeheweRicesd/4 boapRte

response wer e low or intermediate- 1- risk patients.
CYRECISHE FERON W aTpyonertineid rptpenes. ethe sudorlgrindicated an

it PNy

B AR B oA REE R Ol
phygseiters end Tave ey foif nernpd hiematopoistit prapenidtbratets.

cytogenetic responses all had the Del 593 1-33

" abnormality, which has been discovered to be a good

prognosti g fac I maikd o [ tients

who enr ol éﬁ i3§¥$§4§¥3ﬁ3§§B£ﬂ5§5344§§4#L hi eved a
conphsinentiphed shvet) ienmespoisateyEompdBhdy ofeRy InERidh can be
rﬁfgﬁnagﬁ.Theﬁﬁtudy,alsq i ndi cated an association of
CYGHC EEIGH trpatisnis ey Qyrdivedherapy imdelves the administration

| c:nr j negmal

T LB SR R oR R Koo GG Elph g SRy andor the
sdehnd/RSnPA TS d Ad tinerind eaedting thiesequentiad edmhidtation y Cycling
conmpounds, of .the inventiaon ¢can be cyclically _ _
tHSERRY R PGt e e IPPBRRCO NP Hangego ot f Mg Qs thsygpics, avoid or
reldB¥OMhY 8Rle b |4 '

R o O P LB 2y o PRI, iRyt weatment
agent and/or the second agent for a period of tinme and

repegting!tfis sequential adm nistration. Cycling
t her reduce the devel opnent of. resistance to
one By a Pt @ic¥mboden s SFBmh R Soticdf Pharutit § ﬁmaﬂ i
effectsﬂ%f one of theq¥h§?§pig5, angﬁgf [ r%@%g t éggﬁdula
cysts ofcabeyt Hf wetls, ahovtomsr twiteanplyalay. Kineayslpean tomprise the
i rophyl actic or, ther apeut.i agents_are
IR TRID o BRBREE wopR a8 s 310 W . or three
(3prvebld efresty Ghy ndaber Mycky GlRifiRBre8 WRbMIBokt o about 12 cycles,
adm nistration of a therapeutic on prophylactic agent

mgredypicallfem abaut 2 toyabopinl) ¢yzjes, and mpredpically fiemlabout 2 to about 8
cyrfeé.t' The nunber of cycles adninistered is from about
f to about 12 cycles, nore typically fromabout 2 to
about 10 cycles, and nore typically fromabout 2 to
about 8 cycles. Exanple 2 The objectives of the study
are to evaluate the efficacy and safety of oral
Example 2

The objectives of the study are to evaluate the efficacy and safety of oral
administration of 3-(4-amino-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione in
patients with MDS. Patients receive the compound in an amount of 10 mg/d or 15 mg/d for
21 days every 28 days in 4-week cycles for 16 weeks (4 cycles) or 24 weeks (6 cycles). The
subject population comprises patients with low- or interemediate-1-risk MDS (International
Prognostic Scoring System) with red blood cell transfusion-dependent anemia who have

received at least two units of RBCs within 8 week of baseline (first day of study treatment).
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adm ni stration of 3-(4-am no- 1-oxo-

1, 3-di hydr o-i soi ndol - 2-yl ) - pi peri di ne- 2, 6-di one in
woatisane®swi th MDS. Patients receive the conpora@/uSmoaniic3o
I'ngedition &% hq@atﬁ@,gusablabmatqm hpnitoring bonej HgﬂsroﬁNaESp;ta@ﬂblopmes with

Spton Tyl e SHALER L 1, 155 LApHELER)p P e

cbﬂﬂpl@mh%f Biclybles.0The Bénd iredve Rt Aknet dFficASKdMOFe reviewed to assess
Prognostic Scoring S ste with red

%%ernatlonal _
sn dowhcow%%mw.tbwuah%ﬂwew Ya vigwseed blood cell

h 1 8 ek of .
iR el R kB By Bl SRS Bl g yfmptional MDS

Vﬁmﬂmtgd]}mgp Eaitetia bPurttetiie s08Y byelveg redblosd B8 fr@W¥fusion

5%%@ tes/bh g3|es wi t h cytogenic analgses are _

efiqeace Wy the shareyneof natieids withdhe sagelstion pytogerstie ponamality;

PR SRTRLRY) O Sl BoH e Eheps B YR reponse
ob a5éf% but 6140 %kredlmmgnGheraaithlmdecdlll’trmsﬂismtred}then‘i@U &¥er an 8 week

The e WS re od cell transfusjon

PP RS E LR oS af v et BaRPIS@IcaL s corgn ehpmistrcs,
TSHGuhﬁzll §i8atrine v kseryRShr t r,

t he stug; observgg redgg%%%gﬁﬁg?QMﬂs%&é#%??%ﬁdﬁﬂ§égﬁ
cxagiapiéitsence in the subgroup of patients with the 5q

del eti on cytogenetic abnormality; platelet,

neutﬁggﬁl?i bone marrow and cyt ogenetic responses;_and

m no oi d response of >50 %but <100 % reduction
in red blood cell transfusion requirenent over an 8

weekThe Dbjedlve'ﬂméﬂfbtsmmy dreltd SoRipat® thete®fiCac@dM@ kBt of oral
ﬁﬁents Ioglcal tests, serum chem stries, TSH,

ﬁnhsé‘i%}%]il § {aertuniiy %@r%ﬁﬁb’é@nﬁﬁ’@ﬂo}r%ﬁ)@mmdlm 2,6-dione to that
*S%ljg%?& %@%@Qﬁé&éimﬁ%&wﬁ% IO Biie %e elye tﬁ%-é)@gapy in 4-week

yzﬂe 0 conparé

cyohes fomt @ny:eksf (4myales)acdrﬁ4nveekl§ @ cylespf The sub ect populatlon comprise
0-i soi ndol peri di ne

ngfg% %Tbﬁé’v %8 llﬁtﬁ%’%neg’fatepi élég BEPH( I!Péerg%tmaﬁmg@@it@ Scaring System)
wRBEEERbSI @éﬂ BadARiol @é\%ﬁg@rﬁ fﬁ&ﬁﬁ' Iglel"]/@ rg }(ea& tg/o units of

4-week cycles for cyc
RB@@ madn 8 Wreek ofi b]lsehne fﬁ:rpllﬂaatdf studg m’amn@e) ik samtySVléMsttB assess

sag g S B BRGT ReFTs)atiaky sl RSt BgaieBy monitoring i
pérfoamsd 4sdron-WeReNBeAt nARSW a@p%@s/@@ggd ?ﬁg a\éﬁgel?ettlc analyses are

least two units of RBCs within 8 we
ot(tmneds ot hagglinsfafier theycompéetionei8)cycleh endsfimtyhe/tangplstidoot 6 cycles.

B B3irEnts il g SBHRLGH frs e ranaptiego-pisk

coneﬁkﬁuoﬁpmeougmbﬁme 8By Ahesichkion §fu€? oPebhtin¥d %?&Hx%hts%th the
anal éses are obtained at baseline after the conple

adgpinigiralien eisthe pempeunsis amlabbrfpt patieots whio derveallieral Rmeft from 6

o UL AL YT R b

pladebo $d cdys ovdd teiedhghpy) study of continued treatnents
with the

Embodiments of the invention described herein are only a sampling of the scope of
the invention. The full scope of the invention is better understood with reference to the

attached claims.
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adm ni stration of the conpound is available for
patients who derive clinical benefit from®6 cycles of
woOheostthenapy and to provi de an opportunity for peuhjSemi®11630
who were randonmized to pCidPSto cross over to the
“é? ﬁﬁ nbodlnents of the invention described herein
IS S5 anpl i ng of the scope of the invention. The
full scope of the invention is better understood with

r ef e1 enceAtfethb®oBiréapial %ﬁfﬁ‘dv@mtfﬂ% LnpbivBysphatic sgndrome, which
clainmed is;: 1, A netho treating or preventing a

copyrsiserlgdpinasering S yriatisntEn nag efsueh Fsrtmsakor prevention a
adm
BTt e RARY Rl BTl SRS ST compoun
oref 151@1@1&1&6@&6:[1@&&6@%1& Balk mmmmnmzﬂrhm siengosompn ¢hathrater oprodrug
phar maceutically acceptable salt, solvate, hydrate,
theteef.eoi somer, clathrate, or pr odr ug thereof. 2. A
met hod of nanaging a nyel odyspl asti ¢ syndrone, which
CONp§ | SesAGHLFhed §f1%h g el ép@mw lsPnd?684, @ﬁwﬁ léﬁllﬁprlses
managenent a prophyla | cal I'y effective anount of
adnnimistevimgdo laqwuﬂy i omknfrsdph oyanzgepieat anuphylacadally effectlve amount

ccept abl e sol vat rate reoi s r
ofPahr ey samey o or S5nn oyl RRPRP s, sotvate
h}'}drﬁ@tdté}%ls&h&\/ enttirAe, &’fprmgﬂ!xd?;&)fa myel odyspl astic
syndr one, conpri ses adm nistering to a patient
in need of such treatnent, prevention or managenent  a
t her &peut Adagthgd of troptBE Y EIIing &F PAnaging emxeodyigplastic syndrome,
an._| eyt \V
s ST QA BhR5 TRt ¥ PR B Sl ot

m@.hégtehfeﬁt @theﬁdpeﬁﬁ@ﬂﬂlyuﬁ ptdﬁh&h@ﬁcall&ﬁfeatﬁd‘lzﬁﬁanﬁ ok al | y
or prophylactically effectlve amount of at | east on
imrapRRTRC PR oMReae & Rrpharmacepiicaliyagerptare sy S%lﬁ%teohydrate

SkAThe) | e MRERD RS Pl DRl SRy
eﬁ‘&moadmauﬁﬂ ofeit ldagtrcméisemndiasti@@mghddmnmf i mprovi ng bl ood
cell production. 6. The met hod of claim 3, wherein the

second actjve i.n di ent a cy.

o outn | abbbmetibial S Ao T aGamL st 11 petent Bas & Delsq31-
3PLce@a@ye | nhibitor, or imunosuppressive agent 7.

The net hod of cIa|n13 wherein the second actlve

i ngredi ent is etanercept,
The method of claim 3, wherein the second active ingredient is capable of

improving blood cell production.

6. The method of claim 3, wherein the second active ingredient is a cytokine,
hematopoietic growth factor, anti-cancer agent, antibiotic, proteasome inhibitor, or

immunosuppressive agent.

7. The method of claim 3, wherein the second active ingredient is etanercept,
imatinib, anti-TNF-o antibodies, infliximab, G-CSF, GM-CSF, EPO, topotecan,
pentoxifylline, ciprofloxacin, irinotecan, vinblastine, dexamethasone, IL2, IL8, IL18, Ara-
C, vinorelbine, isotretinoin, 13-cis-retinoic acid, or a pharmacologically active mutant or

derivative thereof.
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imatini b, anti-TNF-a anti bodi es, infliximb, G CSF,

Gwt CSF, EPO, topotecan, pentoxifylline, ciprofloxacin,
wonrbesatiemsan, Vi nbl asti ne, dexanet hasone, |L2, PC%/Uslzdoh/onﬁso

8, MAra- CThemetbedohrmeond afsiaiesilieBnwharginihs npelqdysplastic

o 1B PREA L AR A T, e

aneMiBwithhet®s blasRerefivebnoytepliasithexssss Biastydn itansformation, or
refractory anem a, refractory anema with ringed
Ck%@m%ﬂb’ﬁl%ctn@cytf%]@lﬂ]é%{“éry anem a with excess bl asts,
refractory anema with excess blasts in
trangf or "Igﬁé @thoe of 51257 &?E &f JRifls A8 @o%ﬁEﬂeﬁl {h8 &&Iffe'fﬂc@/splgstlc
od o ne o

The et h any o clains 1 to 3, whereint

syyiencdy prilasy ocsesymtirpne i s prinmary or secondary. 10.

The net hod of any one of clains 1 to 3, wherein the

enanitons el?[‘it tiod R aRaLDHE i o T g lsecof A of the
mﬁnurv&ﬁ%cm Rrdiabaidnet, compound i s
4- (am no) - - di oxo( 3- pi peridyl))-isoi ndol i ne-

1, 3-di one. 12 The met hod of claim 11, wherein the
i mmlrﬂonodml%m@‘ih?d ©6 ARHORRIT daidsdrioide MBeTeEhihe ympgmodulatory

T EOEE oo RS Bl ) ki s o

3- (4- ammo- | - oxo- |, 3-di hydro-i soi ndol - 2-yl ) - pi peri di ne-

2, 6- 1. oneTheldhethbtief ith dd, whereinaherim@pnahedwatoryt ¢renpound is

I muno aglgl atory conpound is enantionerically pure.
enpRUOMERCAYINEY of any one of claims 1 to 3, wherein

t he i munonodul at ory conpound has fornula (1): (I)

wher ?3 N opge AEHhEAJN g.n}Y ohSofeTnsting 30Wﬂ€fenpﬁle>ﬁnﬁ{iﬁlofﬁoﬂﬁlatory

C=0 CH2 , and R2 hydr ogen or [ower al Kyl .
co'ﬁh@undumw-amlrm &ioprp 115 dxhbréroensmntihleZ-wamrmdmﬂ:Béthme

corrpound is enantionerically pure. 17. The net hod of

gg%’p Oﬁl&%mfg%‘lﬁnﬁﬁ%gfarp y: YJEBT%WE%Q :;" Ae’ 0‘1{1%% dis

eﬂaﬁti&n%éﬂl‘l@rﬂlﬁ’@ other is CH2 or C=Q

—§—<

(u..,_J

15.  The method of any one of claims 1 to 3, wherein the immunomodulatory

2
CEX Eﬁl
(I)
wherein one of X and Y is C=0, the other of X and Y is C=0 or CH,, and R? is hydrogen

compound has formula (I):

or lower alkyl.

16.  The method of claim 15, wherein the immunomodulatory compound is

enantiomerically pure.

17.  The method of any one of claims 1 to 3, wherein the immunomodulatory

compound has formula (II):
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Rl is H (Cl1-C8 )al kyl, (C3-C7)cycloal kyl,
(C2-C8) al kenyl, (C2-C8)al kynyl, benzyl, aryl,

wOCws@redoRyl - CCr CMhet er ocycl oal kyl, (CO- C4) al kpLT/(US2004/011630
2-C5) heteroaryl, C(OR3 , C(S) R, C(O OR4,
(G -C8)al kyl - N(R6)2 - y
(Cl1l-C8)al kyl -C(O) OR § sH3HR3, C(O) NR3R3'
C(S)NR3R3" or (Cr C8)w /;, R2 is H F,
benzyl, (Cl-C8)al kyI (|C2- CB) aI kenyl , or
(C2- C8) al kynyl ; RRan 9{3 are |ndependently
(C1-C8) al kyl, (C3 c7)) ycl oal kyl, (C2-C8)al kenyl,
(C2- C8) al kynyl benzyl, aryl,
( Co- Cral kyHCr Crhet er ocycl oal kyl , (CO0-CA4)al kyl -
(C2-C5) heteroaryl, (C0-C8)al Ki)-N(R 6) 2,
(Cl-C8)alkyl-OR 5, (G -C8)alkyl-C(OOR 5,

wheZeinC8) al kyl -Q(CO R 5, or C(OOR5; R4 is (CrC 8)al kyl,
(C2-C8) al kenyl, (C2-C8)al kynyl, (Cr C4)al kyl-OR 5,
benzmiaofatyﬂld Y(i£0=049rail thy btheOs CHEBHet@r ocycl oal kyl ,

IO L i ——
ar?f g'co-% r\(ﬁ?g/ jlﬁ{e%c%@fdélkyl f(gglm Cg@l@;m(@r@s%@émwl I®O)R?,

(Cr CSMK S )
lW@R b@ﬁ(iy)hlkyhﬁi(R )2( (@2 C@alkmlr@Ro {Cs)abkyl-C(O)OR”,

C&ﬁﬂ% Fukibuney, OISR IR GRMRIEIEOIRES 2

chi rg isq@rﬁoq,@nggr(@rcs)amﬂ (ﬂ}ecg)ﬁk&gd @f(OQICQ)aTﬂU&J?’l

wherejn the i munonodul at or conpou

enanki oRbRT oas mjqpodi %kﬂe(%o%)%ﬁfd%ﬁl#gfylo@@ Qalkenyl,

(GeCayaty Sosivt ARG C TR A ngi% Iy 16%58%4%1—
@ztozg)ﬁét@roaﬁm'(mmaazmzmw @@pca)anéylm (CpEe)atkyh-CRONPR’,

i’ sol'ndol i ne

(@7 @8)%&“@@00@ 6T GOXRA- f | uor opi peri di ne-3-yl)

5
'23?'2116%0462 ggﬁgﬂf @gﬁlﬁf@f{&%'ég higfhyl, (C-Co)allyl-OR’ benzyl, aryl,
(@@Cbamypicpba)hmeﬂ&ycmms jon ((Eda@4)a]k1yhm6ﬁ6fd)1nle@mmyl

d t d of
Cr e il Crienlirh (s ket tspdteater o
(é%&% | ch conprises admnistering to a patient
ee a¥ Such treat ment, prevention or Gr;:ggerrent a

t her apfddcnatrcg o6 R® i ingknendentlycid) (GGl (GeCantsenl, (Ca-

Cg{i“gg’gﬁ’]la%n a"!r?lu(@;oﬁgi)g‘ft % gpé_%f@g{f@d;@ng Lk GRIRY, groups

t Lhet@be @gﬁﬂ%ﬂ@ereof before, during or after
tran planting unblllcal

nlsOOrl and

* represents a chiral-carbon center.

18.  The method of claim 17, wherein the immunomodulatory compound is

enantiomerically pure.

19.  The method of any one of claims 1 to 3, wherein the immunomodulatory
compound is a cyano or carboxy derivative of a substituted styrene, a 1-0x0-2-(2,6-dioxo-3-
fluoropiperidin-3yl) isoindoline, a 1,3-dioxo-2-(2,6-dioxo-3-fluoropiperidine-3-yl)

isoindoline, and a tetra substituted 2-(2,6-dioxopiperdin-3-yl)-1-oxoisoindoline.
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30

cord bl ood, placental blood, peripheral blood stem
cell, hematopoietic stemcell preparation or bone

wororsomo408 t he patient. 22. A nethod of reduci RgTAIS2004/011630
avoi dng dFheadethod ef ethine ¢, wlsgeinithe mamwndrhodubgory compound is
adm.ni stration of a second active ingredient in a
BAHARFIRLY PEIS ng from a nyel odyspl astic syndrone,
whi ch conprises admnistering to a patient in need of
such 7ieduch in@ihédl ofaMatifaReevertin @ oPRBhagihs & ReRRGHIStc syndrome,
active ingredient and a therapeutically or
Vool pgnpiascs edministefingtor 4 pasicaapuieed of sugn treatment, prevention or

i n . oL, eutical
PR i R B BB L PR it
ifintnokidalatdry com@eine of b phatfacedally heceprbhaditodoledt@ingrate,

22, wherein the second active ingredient is capable o

sterpRienmergclathsge @ @rodrpg Hwirok; keforepdurings afist Hasplanting umbilical

. ot he e e _
By PhBbE okl BloBy, A RGEPOACEI a1 RAREDDARC G bell proparation
cadent maaoiv ipithd patienpr ot easonme i nhi bitor, or

i mrunosuppressi ve agent. 25. The nethod of claim 22,

wherej.n the seco active ingredient is etanercept, .

i mat ﬁ"n b, fgmqthoﬁ&%.r CHI% FTRRIdE an Mfverseickight asepcesipd with the
EMifTSiratida P a JeORRE RERE ingRERR % & Yhitidd? SurrG mfé i

i rilnotaé%:a_n, Vinbl asti ngl, dexanet ﬁasone, [ ngrﬁ)(?&ﬁ% H}Hysplastlc
sgndrame, wiichwomprie¢srdnenisiesing tet patdént in Adsif suchetednaion or

acid. or a pharpacol ogi,cal.ly. activ tant or ..
SiPoutin A TP ERE e TR i RRATE ANt h B oy o8
PREYHyIERGEAIY SrBdctico BROHhtidfah iBMARbNSHAIEt oA compound, or a

i mmunonodul at ory conmpound, or a pharmaceutically

rhewesentitadly ageaptablosaliasedyathydidzate stereeisanirselatbirate, or prodrug
t@rg(ﬁihrate, or prodrug thereof in an anpbunt effective
0 treat, prevent or manage nyel odyspl astic syndrones,
and a carrier.27. A pharmaceutical conposition
conpra3si ndlirmeéthodiodeniet2 2 twilicyeit dgeucistl actifve tngredient is capable of
.pharnmaceutical |y acceptable salt, solvate, hydrate,
igpegves Rigadroll piodueiiofs e, or prodrug thereof, and a
second active ingredient. 28. The pharmaceuti cal

conpogi ti %e%etﬁé)@i)f@lgi&f 2Bl tﬁ&%ﬁ&ﬁf&@l‘éf ?}fgﬁ'é:&{&t is a cytokine,

i ngredient 1s capable of 1'nproving ood ce

hemethpoieitio rgrowid. fadthe apiiraammc egrnit,cakibmanpmrsiehsamne mhibitor, or
.cl aim 27, wherein the second active ingredient is a

ISR PRSI FA8Fhoi etic growth factor, anti-cancer

agent, antibiotic, proteasone inhibitor, or
| MTUPGS UPPIRSHEtHE] 8084 22, wherein the second active ingredient is etanercept,

imatinib, anti-TNF-« antibodies, infliximab, G-CSF, GM-CSF, EPO, topotecan,
pentoxifylline, ciprofloxacin, irinotecan, vinblastine, dexamethasone, IL2, IL8, IL18, Ara-
C, vinorelbine, isotretinoin, 13-cis-retinoic acid, or a pharmacologically active mutant or

derivative thereof, or a combination thereof.

26. A pharmaceutical composition comprising an immunomodulatory
compound, or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathrate,
or prodrug thereof in an amount effective to treat, prevent or manage myelodysplastic

syndromes, and a carrier.
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30. The pharmaceutical conposition of claim 27,
wherein the second active ingredient is etanercept,

womadsinodog anti- TNF-a antibodi es, inflixinmb, €cTHK2004/011630

GV CSF, EROphampsewirahgomprasition cfoymprishg, anginpuugfonmdatatery

I of | %%«ifo%% h\%gcgﬁtz?aglyﬁgcepg?%i? ;ag F(ﬁg%&% ' hyldlfeﬁé sltengdisomer, clathrate,
ol%mﬁ‘drﬁg ttekdofoind ARbehd Qiivaimkedisgeol ogi cal |y active

mut ant or derivative thereof, or a conbination
thereof 31. A single unit dosage form conprising an

i duthsrRhepmecsiienl sempevitian pielrimme bowhesein e second active
: bl ere0|sonEr
1@?‘%&%%% B o iR Floo B Bhdedbel 20 G act | ve

i ngredi ent capabl e of inproving blood cell production.

32. AY%i ndlte nhairhacdose] eorfnposiumooﬁﬂhmi 2y véterein the second active
N onodu ory. conpound, or a_pharnaceuti cal l
ihRRRLR Y EHE hEGTDBRELC Byuha i s e GBESohRY, antibiotic
pebtRaRhRiBhibR6r, BF B HE0duPE8G)e agtifl @ second active

i ngredi ent, wherein the second active ingredient is a

cyt oki ne, hematopoietic growh factor, anti-cancer

agent30- antTsi Rbannacepm@d eompostiombf Gaitro?7, vdrerein the second active

LTRSS Ry e BRI G S S B W s

Bﬁ@ﬁdﬁf&ﬁ&i&h} saakdxyifyflaeeaibatfloxasial frinofeehn Fidlashine rd'ék@methasone L2,
st er egi soner,. cl athrate, or prodrug thereof, and
Teg dfd Pt ¢ . VineHelbifig IS0 tinaimnF3-gis aptinoipenidor a pharmacologically

ab@\flé ﬁﬁﬁ EP% deﬁ'v%ét%e %r a%glgbmaﬁ&? Itl}e(feol%

pent oXi I ne, clI profrloxacin,
vi nbl asti ne, dexanet hasone, | L2 I L8, ILI 8, Ara-C,
Vi noBél bi m%slnglsomrteibsa'galfnnn t&npnﬁng&ﬁhrﬂﬁhﬁor&ﬁdlﬂatow canpound, or

ar macol, ogi cal I ctive nmut nt or derivati ve t her eof
&?la%m&%%? %bﬁf‘e%tof»‘o lvaig, Yﬁﬁ%eassff‘?ﬁ@‘?@%r ¢latiea,ge prodrug

tHepsdh &fd é%e%bﬁﬂ gbbve 3erBiert DapYHIEbEIr ru?lﬁ% BRRALLE N RS dhckiSn.

suitabl e for intravenous of subcut
admnistration to a patient.35. A kit conprising: a
phar daceuth sngle @@ﬁ}d@&&elfm c@mpnsmg ag iramunomodulatory compound, or

RSN Roobrdl B il Rl s ciladlace, or prodrg
tErédf it LsecOid M9 ﬁﬁﬁech&ﬁr ®Atreiroid séUE')JHH lkgrd 1n§1%ﬁﬂ:lnt is a cytokine,

bl ood, gl acental bl ood, peripheral blood stenrce
heraaigpoishs atovah facien adi-Panseragent pibiote, photeasomerinbibitor, or

nﬁﬁun&ug)fes& en§| ng: a pharmaceutical conposition
conpristng an nnunonodulatory conpound, or a

pharmaceutical |y acceptable salt, solvate, hydrate,
st er 881 somegingle nait dogige fordd ccﬂ‘hp@{m@aﬁ hemeedmodulatory compound, or

a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug
thereof, and etanercept, imatinib, anti-TNF-« antibodies, infliximab, G-CSF, GM-CSF R
EPO, topotecan, pentoxifylline, ciprofloxacin, irinotecan, vinblastine, dexamethasone, 112,
IL38, IL18, Ara-C, vinorelbine, isotretinoin, 13-cis-retinoic acid, or a pharmacolo gically

active mutant or derivative thereof, or a combination thereof.

34.  The single unit dosage form of claim 31, 32 or 33, wherein the dosage form

is suitable for intravenous or subcutaneous administration to a patient.
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a pharmaceuti cal conposition conprising a second

active ingredient selected fromthe group consisting
woho@/1ayd08ki ne, henat opoi etic growh factor, PCT/US2004/011630

ant i -3sanceA kitgeniprisiagt i bi oti c, proteasone inhibitor,

and i mmunosuppr essi ve agent,;. and unbilical cord bl ood,

pl acent al PsEHaceyEral srEwgFitign sepEsiag AR Gpmunomodulatory compound,

g . .
RYRRRREAL By SRR o LR O M AL, or o
therdefyaocd for the adm nistration of the pharnmaceutica
conposition qr. the single. unit dosage form. 38, A

5 hethod of WHBke g HIPEYEHEPHG! HooesaiTg! biood sten cel
HEMREPBYR | ssit balﬁlﬁp%%@oﬂ%n@n%dv@nt whi ch conpri ses:

(a) determining if the patient has a Del 5q3 1-33

abnor mal i tfg; ~and (b) admnistering to the patient a
t her &%eut i & &itlcpmprisipgophy| actical |y effective anount
e invention

RN T A R T A —
0F b Phemh £eMdally Gedphibdd &ilt, S8lvae atlidude, sh@6@ 8 mer, clathrate, or prodrug
10 thereof;

a pharmaceutical composition comprising a second active ingredient selected
from the group consisting of a cytokine, hematopoietic growth factor, anti-cancer agent,
antibiotic, proteasome inhibitor, and immunosuppressive agent; and

umbilical cord blood, placental blood, peripheral blood stem cell,

15  hematopoietic stem cell preparation or bone marrow.

37.  The kit of claim 35 or 36 which further comprises a device for the

administration of the pharmaceutical composition or the single unit dosage form.

38. A method of treating, preventing or managing a myelodysplastic syndrome

in a patient which comprises:

20 (a determining if the patient has a Del5q31-33 abnormality; and
(b)  administering to the patient a therapeutically or prophylactically
effective amount of an immunomodulatory compound of the
invention, or a pharmaceutically acceptable salt, solvate, hydrate,

stereoisomer, clathrate, or prodrug thereof.

51



