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WO 2005/110408 PCT/US2004/011630 METHODS OF USING AND
COMPOSITIONS COMPRISING IMMUNOMODULATORY COMPOUNDS
FOR THE TREATMENT AND MANAGEMENT OF MYELODYSPLASTIC
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therapeutlcs The invention also relates to pharmaceutlcal compositions
and dosing rglmens In artlcular the |nvent|on encompasses the use of
hnmuhomodil&R, @A) NVEEN: bHihction with transplantation
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The initial hematop0|et|c stem cell injury can be from’causes such as, but
not limited to, c iation, virus, chemical
expos%rre ar%ﬁé e i Mtatlon predominates
over bone marrow, suppressmg healthy stem cells. In the early stages of
R4 hHOH eHeMa YSHE MBS d programmed cell death
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gene mutation rarely occurs and a proliferation of leykemic cells
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less than five percent blasts were consid red to have this disor N
istetiotios frarnkgbgapstimdieir13v006 peanitadesnrer e apdzrnetbopredosition.
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the most common form of leukemia in the western hemisphere. The

iR PINAOP TR ctiEnea s pfgEasmippiajnsesased programmed cell death

(apoptosis). As the disease progresses and converts into leukemia, gene mutation rarely

occurs and a proliferation of leukemie cells overwhelms the healthy marrow. The disease
course differs, with some cases behaving as an indolent disease and others behaving
aggressively with a very short clinical course that converts into an acute form of lenkemia.

The actual incidence of MDS in the U.S. is unknown. MDS was first congidered a
distinct disease in 1976, and occwrrence was estimated at 1500 new cases every year. Al
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 increesing may be
due to improvements in recognition and criteria for diagnosis. The disease is found

wortldwide.
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30 due to improvements in recognition and criteria for diagnosis. The
disease is found worldwide. WO 20051110408 PCT/US2004/011630 An
international group of hematologists, the French-American-British (FAB)
WOospErate Group, classified MDS disorders into five subgratgsBs2604/011630
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greater than five percent myeloblasts: (1) RA excess blasts (RAEB),
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atients have similar prognostic outcomes. However, their response to 25

RS AR B TR 5 YT e et Bl dfempgloblasts who
peienie anseliekaenlyrpphosyiasmekarticn Vi ddopatistodd bEBR {fth eir
r% g%feM %6 th% m; st difficult to classify, is called chronic : _

TR0 I CTBLRERT (CRIVRLJThIC Gy BaPoF G s ptiets. The
VWerireHizdih Of gayiedaivia 5 T ¢iredEntsioviil P M) prasdasis ofLA0Q10Laess of
Mﬁ—'ﬁ r&%t?een%%% igrteea%\r’\’t%gn 20% myeloblasts, in the category of acute leukemia
because these patients have similar prognostic outcomes. However, their response to
therapy is worse than the de nove or more typical acute myelogenous leukemia or acute
nonlymphocytic leukemia (ANLL) patient. Jd.

The fifth type of MDS, the most difficult to classify, is called chronic
myelomonocytic leukemia (CMML). This subtype can have any percentage of myeloblasts
but presents with a monocytosis of 1000/dL or more. It may be associated with
spienomegaly. 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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classic chronic myelocytic leukemia (CML) that is characterized by a
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Patients who survive malignancy treatment with alkylating agents, with or
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obvious_expaosure or 10 cause, for MDS, and are classified as primar _
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or.radiation 10-15 years prjor.to onset of disease may_be.present in about
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S Datients, Thieralationship oo AME g SRe i PRRERS Lt R5TaT -
iguntivblands ssddtiliess, butirfos gividesiae, fussibénenEsinsbisidesidbert., e al,
' d-fsngiel ' auses of M ldberg H., et al.
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MEvespavéntaakanbsibr oarenl etkeswies ftchdmolveranpdmgsabaocan cause bone
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are associated with a high incidence of chromosomal abnormalities

TS EX FY QT8 FUPRF R Al Vs of MEroTagrimrakermindiamosis.
20 FurthenreMMBisiasseiatethwithceoRigalians Rerasniet With.seNesBenias.

(géto eniaz. Qther co{g{glications gre d?v lopment of myelofibrosis, which
I SR A BRI BOSH CodTS HAF it a4 SE hieisiiSitipate decline in
heqdicenntniad Trarafetmnatieto aepteclaskie Mandoaleidasdheute leukemia
development of complications such as anemia, bleeding, and infections.,
AR oo Raona) MBRIREPIC AL iy Wshikd miccions
propo$edecatly, the International MDS Risk Analysis (IMRA) Workshop proposed an
International Prognosis Scoring System (IPSS) to decrease imprecision in predicting
survival and AML risk in MDS patients. The IPSS is based on the number of cytopenias,
percentage of BM blasts, and type of cytogenetic abnormalities (Table 1). Greenberg et al.,
Blood 1997, 89:2079-88. The latter are categorized into good (normal, -Y, del (5q), del

(209)), mtermediate, and poor subgroups (complex or chromosome 7 abnormalities),
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imprecision in predicting survival and AML risk in. MDS patients. The
IPSS is based on the number of cytopenias, percentage of BM blasts,
Warty/pwoB cytogenetic abnormalities (Table 1). Greenberg B HES2BIO0U630
997, 89:2079-88. The latter are categarized into good (normal, -Y, del

(5q), del (20q)),TAbisrhelraatinrrbBETsaRr SepETESyRitax foF MDS

chromosome 7 abrgpmalifigs). 3 WO 2005/110408 PCT/USZ004/011630

1 i~ & 1 Soare.
Table-1.-lnternatippal-Progreostie-Scering-System-for-MDS-Seere-Value

%ﬁé}éﬁz tic Variable 0 0.5 1.0 162.0 Bone marravg <5 5+10511-20 21-30.0
b °%0) Karyotype* Good Intermediate Poor Cytopenjas 0/1 2/3 *Good,

bmaahadel(5q), dek (20q), -Y; Rogy, complex (33) or chromogpme 7 21-30
abpsoritfalities; Intermediate, +8, and other single or double abnormalities.
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stage-and-the-mechanism-of the-disease-thatp ndnm!n?tm the particylar

QRB¥he disela¥d process. Bbhe marrow 5 tfansplantation has beeh

dSeehih ypatientsdalithy pdet (A@gnasiP oodaternsibge MNVIG. dEpsteirtonan@ abnormalities;
SheanediBg5; & ung.often stigit 26 dbhidctywoohtiigrapy, however, is both

painfutfor donor-and recipient; because of themvotvement of invasive

pro_ce_dures W clzami a3y hgqgggmm eveln fatal ((:jomplic?jtigns fR/ the

recipient, particularly wit ogeneic trapsplant and related Graft Versus
o D s L e oI S 5 0 M i Pt
dismsfthaneaimaniowds dnsplatitatiopiespatidn slisstheaihepyisBiatamarrow

[ . Further, as most patients are elderly and.only a fe Y .
o e S B P R A AR mosein

and dpiemtilion x?yszm%@;d. 1Anl3fte fﬁ&ﬁ@apﬁtﬁa@pymapy FopdiBuigul for
dipuaraathpimaleRoialc arewhy elals b EOKRRS IR AINUIAIG B0
cell development in a recipient. Dexter, 1987, J. Cell" 15 Sci. 88:1; Moore,
spuY e AAhAVEHEY! RRmRIHeLD Sothsracaéad: agicNa Tith aNestheimiransplant

A9 MAGEH e 9ORLY DI pIePeEDPthiaed el igrmation: By WhighA

small number : . , . .
restricts the use of bone marrow transplantation to patients with otherwise fatal diseases.

Further, as most patients are elderly and only a few young MDS patients will have a
matched donor, the use of bone marrow transplantation is limited.

An alternative approach to therapy for MDS is the use of hematopoietic growth
factors or eytokines to stimulate blood cell development in a recipient. Dexter, 1987, J, Cell
Sei. 88:1; Moore, 1991, Annu. Rev. Immunol. 9:159; and Besa E.C., Med. Clin. North Am.
1992 May, 76(3): 599-617. The process of blood cell formation, by which a small number
of self-renewing stem cells give rise to lineage specific progenitor cells that subsequently
undergo proliferation and differentiation to produce the mature circulating blood cells has
been shown to be at least in part regulated by specific hormones. These hormones are
collectively known as hematopoietic growth factors. Metcalf, 1985, Science 229:16;
Dexter, 1987, J. Cell Sci. 88:1; Golde and Gasson, 1988, Scientific American, July:62;
Tabbara and Robinson, 1991, 4nti-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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that subsequently undergo proliferation and differentiation to produce the

mature circulating blood cells has been shown to be at least in part
WieHlirte@ Wy specific hormones, These hormones are 20 coléEtivi4/011630
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t, 1983, Blood 61:1232: Vadas et at, 1983, J. Immupol. 130:795; and ,
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Igroebrfastonshhereglnbitprodenceftactivenifinianyeghinieabsetiingehkaical only
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L SO BB L2 o 228, 1900, 76
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hemoglobin or platelet counts. Schuster et al., 1990, Blood 76
(Suppl.l):31§ .Whe]g‘such atients were treated with recombinant human
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L AND O .
EPO, a sust ment.uthem ror ansfusmn
requirement was a vi%cﬁ?i. gg. ty B.c%%}%%i UEor orRatiAREABE o5 of at,
1990, teiigupplall 138enteiompmuat st]d 080y Te: t5dSuppl THAZOAHI® and

cﬁamsm%ﬁné@%g%shdmﬁﬁai&&t&?'%&e%;f Deseforgy I _?%g%ignﬁé?g_

need for safe and effective methods of treating ahd manag

spipdpip AR ERND dRiErrcbMPeUSIDEydSERpEd I thelE950°s to treat
oldREATMEN L QI REA R orhhRlidamige.is R Lacamic HRRRaHd Sk domide

under the tradename ThalomidO and 20 chemically named
has ReHrPRIRTRAdTdRAMiRde e {2 Sharsmiedrpparmiinf frqutaneous

manifestations of erythema nodosum leprosum in leprosy, Physicians’ Desk Reference,

1154-1158 {56th ed., 2002). Because its administration to pregnant women can cause birth
defects, the sale of thalidomide is strictly confrolled. Id. Thalidomide has reportedly been
studied in the treatment of other diseases, such as chronic grafi-vs-host disease, rheumatoid
arthritis, sarcoidosis, several tnflammatory 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., Gastroenterolo gy
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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isoindole-1,3(2H)-dione. Thalidomide was originally developed in the
1950's to treat morning sickness, but due to its teratogenic effects was
withdrawn from use. Thalidomide has been approved in the United States

WP treatment of the cutaneous manifestations of @GKHEK4/011630
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99); Ehrenpreis, E.D., et al., Gastroenterology 11 - I](1999).
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cerebral occlugign. See U.S. Patent No. 5,643,915, which is incorporated
eﬁ%?’eem%w%féﬁé 0¥ 31676 3805104tk BETADE OB PRI e ibalidomide in

inecenthodbiaideebdenvamfodn o exesemmUmemesai or A Ihab OF
inflammator i ety isease states, cachexia in AIDS, and
f b‘gﬁﬁﬁﬁ? %%%%&&h%%@ Idhgé%ctjjg% ‘to define the physiological
target©uy tidliclomit ) ahpadtiogliyveigifidicant toohmvialaveioel Vamabnofc is in the
Mol i ' "_e ' ' ative effect 5 includin .
Y SR G i iy of varons tpes
of ey tashrscRipTiE snaliiv e xdeormpaniyingr inflanvinatend tosititiesancer,
RseRsiaLed i highalevals.al TN :a-anshinhibition of angiogenesis a
1neovascuIarizatieort1.g{ib\aélditiogg%'lél?léllzl)llzecr?f(reficial g’ffle%?’s %‘éi’/egggg%g%’sér%lé’ N
Exsiandd dedermsidibRoar 1aAEHERY, ané Manuclitiet Grdfmvs disesee Clin.
(Breohgis B Syeromes) sysieuc-HRuSEH eNamatasis AR QLS Licars.
an Iugéus. Tg%%ntl-acglg}éogemc properties of thalidomide in in vivo models
IRYEEE FLAURBY BIRINUSRARY PraRcRA By <ot oo Cote, P.T., e ol
Bl @@étﬁl@iﬁpﬂ@&@f} FINASDRY 33&%1 1’@9&254;]@3'53@&32 obhe Bhi%ﬁdomide in the
ally significant potentjal uses of.thalidpomide is in the treatment
S g el e e e rostmen of
gliablesiomypey il uicabséinsudh Asyeliastorylmalihiecpycloon, Miainse of
RheRsk 8010 AR-RIRSIALSHG lanoma, mesothelioma, and.renal
tcell carcinomg. See?%?g%%i%%agﬂ?@%%%%pﬁg\gﬁ ywas eg@cgﬁe i1 the treatment of
patients suffering from multiple myeloma whe also received, as supportive care, human

granulocyte colony-stimulating factor (G-CSF), ciprofloxacin, and non-absorbable
antifungal agents. Kropff, M.H., Blood 96(11 part 1):168a (2000); see aiso, Munshi, N. ez
al., Blood 54(10 part 1):578a (1999). Other chemotherapy combinations that comprise
thalidomide are disclosed in International Application No. PCT/US01/15326 to R,
Govindarjan and A. Zeitlan, and in International Application No. PCT/US(01/15327 to J.B.
Zeldis, et al,

In an effort to provide compounds that have greater therapeutic safety and efficacy
than thalidomide, researchers have begun investigating a large mumber of other compounds,
some of which are derivatives of thalidomide. See, e.g., Marriott, J.B., et al., Expert Opin.
Biol, Ther. 1(4):1-8 (2001); G.W. Muller, ef al., Journal of Medicinal Chemistry 39(17):
3238-3240 (1996); and G.W. Muller, ef al., Bioorganic & Medicinal Chemistry Letiers §:
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England J. Med. 341(21):1565-1571 (1999); and Marx, G.M., et al., Proc.
Ain. Soc. Clin. Oncology 18:454a (1999). Thalidomide reportedly can also
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caused by doxorubicin. Costa, P.T., et al., 20 Blood 92(10:suppl. 1):235b
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e.g., Marriott, J.B., et al., Expert Opin. Biol. Ther. 1(4):1-8 (2001); G.W.
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(1996); and G.W Muller et al. EHﬁloor ganic & Medicinal Chemistry Letters
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remams%lﬁasﬂﬁmtedeﬁt}ﬁ&;ﬁe dienspipesidivE3Sydhphihetiraietsanidsubstituted
2-(2,6- dloxoplpendm 3 yI) |- oxoisoindoles described in United States
VBAIRY OBONEHG IBSENEKINDboth to G.W.Mulier, et at. A group
of compounds selected for their capacity to potently inhibit TNP-a
EreersbsatpyiithapetieiiidiedopBrrochapBeenciioesahEesdng ©. Corral,

preventi%ﬁ@ﬁw@i@@ysﬁﬁié@yr@l%n@(mbl\)iﬂ@ipgsﬁa%a%ﬁe@@%gﬁsfghﬁé% a patient

ompounds, which are referred to as  IMiDSTM or Immunomodulatory

in need @Fﬁ%fsf "SWSWH‘TBFB?W BopsrRInlHitE SR SRS harked inhibition
;mmun@fﬁddastmglueeq)mm@@yhe I darendd b bhpresisation L RScnabieadil L6 is

solvate @w é{)rap |t1%g bc%‘ngDlsElMa’Eg a:@% g‘?rtl%)ére'g?:aﬁﬁ)ﬁlsniﬁoun%% are potent

malators of LPS ifduce incre asing 1LI0levels 0 to 300%.
encompidseyuhidhoranirsuciziogividtifds, Hax@hshmwm@tm&érasimerapém}c

compris@%ﬂﬁ*s@ﬁlé to a patient in need of such management a therapeutically or

prophylactically effective amount of an immunomodulatory compound disclosed herein, or a
pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug

thereof.

One embodiment of the disclosure encompasses the use of one or more
immunomodulatory compounds in combination with conventional therapies presentiy used to
treat, prevent or manage MDS such as hematopoietic growth factors, cytokines, cancer

chemotherapeutics, stem cell transplantation and other transplantations.

The disclosure 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 disclosed herein, or a pharmaceutically acceptable salt, solvate,

hydrate, stereoisomer, clathrate, or prodrug thereof.
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mechanisms of action and effectiveness are still under investigation.
Moreover, there remains a need for therapeutic agents to treat MDS and
its related disorders. 3. SUMMARY OF THE INVENTION Embodiments of
the present disclosure encompass methods of treating or preventing
myelodysplastic syndrome ("MDS") which comprise administering to a
patient in need thereof a therapeutically or prophylactically effective
amoumt sheaet. ihemunpraodedatony cbthpepndicfiifeimpveritioncocaly

effecﬁv9?&@9&%@%%&&%8&%‘1%%% 8hﬁ@?@@ﬂ.ﬁ%ﬁéﬁﬁgiﬁp@&rﬁmb e sglt,

clathrate, or prodrug thereof. The disclosure also encompasses methods
soivate. PR ag g MDD (e el g heriag e Bf repssigh)neichedicament
in treatiR@THHISEAGMIRISIRNING ipiAhatieniinfeed ghSUEhMARABRISN @ erein the
) therapeutically or prophylactically effective amount of an o ]
UG R GRS CSITRBE ST GEEHRE Herifi o6 P & “HIRgTRA ba tpEaiR/ine-
1,3-diomCCepiakiensall, -sebvate, Hsdrate: sstaRoisomer; siathnate, ©apredgnuia (1)
and (H}thereof. One embodiment of the disclosure encompasses the use of one
~’or more immunomodulatory compounds in combination with conventional
therapies presently used to treat, prevent or manage MDS such as
hematopoietic growth factars, c)ytok'pa\éi_ cancer chemotherapeutics, stem
cell transplantation and Bther fransplantations. The disclosure further
encompasses pharmac@iqefmpo[sitio s, single unit dosage forms,
and kits suitable for Us&lin treating, pr&elfr:t%ig and/or managing MDS,
which comprise an immunomodulatory compound disclosed herein, or a
pharmaceutically acceptable salffsolvate, hydrate, stereoisomer,
clathrate, or prodrug thereof. 7 In a first aspect, there is provided a use of
therapeutically or prophylactically effective amount of an
whereilRUROMAdUIAtONLE0mPoNad, OF, aRharmecs uically acceptableisalty or
solvate. hydrate. stereoisomer,. clathrate. or prodrug thereof for
%&nm‘&‘ﬂtﬁﬁ@?a medicament in treating or preventing a myelodysplastic .
syndrome to a patient in \dt ¢ reof,“ﬁuﬂgﬁgin the immunomodulatory,
compound comprises 4-(}iamirjo)-2\1( \-dioxg.gcpiperidyl))- isoindoline-
1,3-dione, 3 -(4-amino- | “e%6-"1;3 -dif isoindol-2- yl)-piperidine-2.
6-dione, formula (1) and (!ﬂ:\ COC wherein one of X and v is C=0, the
other of X and Y is C:o\gr dH-Z, and R: is hydrogen or lower alkyl,
formula (lll: a

lower

wherein Y

one of ¥ and Y 1s C=C and the other is CH- or £=0;

R'is H, (Cy-Ceralkyi, {Cs-Cryeveloalkyl, {Co-Cypalkenvi, {Co-Cylalkynyl, benzyl, arvl,
(Co~Caalkvi-{C~Ceiheterocveloalkyl, (Co-Colalkoyi-(Cr-Cslheteroaryl, C(O)RE C{Sh
R C(OWORY, (C-Cylalkyl-N(R™;, (Ci-Cpialkyl-OR’, (C,-Celalkyl-C(OI0R”, CIOINER’,
CISINHR?, CIOINRR®, CSINR'RY or (C-Ceatkyl-O(COR?:

Ta



wherein one of X and Y is C=0 and the other is CH: or C=0; R' is H.
(C,-C8)alkyi, (C--Cr)cycloalkvl. (C,-C8)alkenvl, (C -CF)allcvnyl, benzvi,
aryl, (C('-C4)alkyl-(C;-C6)heterocycioalkvl, (Co-C4)aliy;
-(C,-C5)heteroaryi, C(O)R3, C(S; R-,C(0)0OR’, (CI-Cs)alky'-N(R)z,
(C1-Cs)alkyl-OR', (C)-Cs)alkyl-C(O)OR-, C(O)NHR', C(S)NHR3,
C(O)NR3R', C(S)NR'R' or (Ci-Cs)al'kyl-O(CO)R'; 7a R" is H, F, benzyl,
(Ci-Cs)alkyt, (C;-Cs)aikenyt, or (C--CBialkynyl; R3 and R3' are
independently (C Cs)alkyy1, (C3- C7)cyc|oalky1 (C2-Cs)alkenyl, (C2-
Cs)alkynyi, benzyl, aryl, (CrC4)alk C‘y Ci- Co)heterocycloalkvl
(CRYEH)alkyee. (E5fFtsrbaryh Ceedesai iR BYRE-Cs)alkyl-ORS,
(CerGr)akyl:GIRNIR: %ﬁ%%@%@i!ﬂ&e&@(@%ﬁv@naﬁ@}m;dﬂmﬁ (Ca-

'ng (;W (1;%@ aI l, (C> (g:alke alla \%50&9\71 @O_b allxvﬁg: b(‘?r‘f@{l\,roam,,

(Co-CS Rty (Q@S}hﬁ@aér@!€8E1@ C(S)HWL (C;CBJRKEHADIR’, or
&6 .-Cs)alkynyl, benzyl, an, or (C2-C5)heteroaryl; each occurrence of R6
©] dependently H. (C;-Cs)alkvl, (C2-C5)alkehyl, (C_- Cs)alkyynyl, benzyl,

l, (C2-C5)het [, or (CO-Cs)al O-
ok 8 oo By IR SFOBY m (S o - AT ERFR e
(Co-@?)@m%‘?*@ﬂl@?éﬁrﬁﬁfbmﬁxﬁﬁK:zj&ﬁM@DﬁMulﬁéHﬂélédﬁW‘Bne al-
3-diokd’ E‘g kﬂ’zj )Q Q?E STYL yég)) 3&?9{’% §rd Tyl or C~—Cst)hatnroarv’i

oropiperidine I50indoliné, 'and 4 te

substitatect2H2. 6fdi6mm¢®@ﬁﬁ@3ylﬁl-(@xd?s?ﬁ%bIiﬁe'qﬁﬂéﬁ@éﬂofﬁ
Cg)aﬁs %%Ftb 2 L uﬁl pé& éeﬁ’xé%#%\qf & @PJJWB @’(@ fteetive ARTRUBLAHAIN to

nfuhom tory compound as defined in the first aspect, or a
fﬂmphhmfa@@tﬁﬁﬁmkﬁmmable salt, solvate, hydrate, sterecisomer,
clatheatgr orsrodrug thereof in the manufacture of a medicament for

managing a myelodysplastlcd%ndrome to a g)atlent in 9eed thgregf Ina

¥ TeRRRIEh R RS T BONI B &S B térapeutically of Drophy TTact gﬁy

oxoeﬁemme;mmmammmuﬁbmmd@amwdo?m@m&@s%@ﬁn@é in the
ﬂﬁOI!%SIQQISi L. ]I ﬁhﬁmacgbg'g%él%a%ggﬂﬁgﬁ?l% AQlvatechydrate;. -

I'eol somer clathrate, or prodrug thereof, and a therapeutically or
oxopxopiejiRsetically effective amount of at least one second active ingredient

in the manufacture of a medicament for treating, preventing or managing a

In a second aspect, there is provided a use of prophylactically efféctive amount of an
immunomodulatory compound as defined in the first aspect, or a pharmaceutically acceptable
salt, solvate, hydrate, stereoisomer, clathrate, or prodrug thereof in the manpfacfure ofa

medicament for managing a myelodysplastic syndrome to a patient in need thereof.

In a third aspect, there is provided a use of therapeutically or prophylactically
effective amount of an immunomodulatory compound as defined in the first aspect, or a
pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathrate, or proﬁrug thereof,
and a therapeutically or prophylactically effective amount of at least one second active
ingredient in the manufacture of 2 medicament for treating, preventing or managing a

myelysplastic syndrome to a patient in need thereof.
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myelysplastic syndrome to a patient in need thereof. 7b In a fourth aspect,
there is provided a use of therapeutically or prophylactically effective
amount of an immunomodulatory compound as defined in the first aspect,
or a pharmaceutically acceptable salt, solvate, hydrate, stereocisomer,
clathrate, or prodrug thereof, in the manufacture of a medicament for
treating, preventing or managing myelodysplastic syndromes during,
before or after transplanting umbilical cord blood, placental blood,
periphefalBicepesteheicatl privndadop ukstid Stempedicpie paratiory betots

TR QW JIMniNg RAHGALHIeEH R @M h.f HithasRe (HhaiRisprovided a
use of amount of the second active g’?&redlent and a therapeutically or

PhapPaRRHISEhC AT RARIEHIE: SRS ST RTINS AR S g e ggeot:
in thlefinedfintihedirsmaliaphafnacautiealy aaceptableagalingolvated hythale,
tereqisomer, clathrate, or prodrug thereof.in.the manufacture, of
s I L P TR TR o,
peripheratiphpaibstemion bhanssepmetiacie sl reaperition er panemasioiferirbefpgrent
in radyeledysplastic syndrome. In a sixth aspect, there is provided a
pharmacoutical composition for treating, preventing or managing

my€dilodysplastie: s yindeomesviduh prigingfamammonhaedold tonyy compoand

ana B ASIREAINS (S ARSERY & RORIMACSHISRIX ASRERIARIs. ARl
solvat ,Lhy rgte, Stereoisome , Clathrate, or prooﬁug thereot in an dmount
congresptve deftredin pheietit ora mMunasewgdisdyspradiic siingryatedivddea
ster@@?i&%{eﬂa?ﬁtﬁic@Y@t,@m%ﬁﬁﬁﬁg %hé%flﬁuer&\ﬂdﬁﬂc@@hﬁrm&l ; h@@ﬂttfor reducing
composition for treating, preventing or managing myelodysplastic | _
of aé’ﬁhdd%r?fé%%ﬁ?p%%ﬁfga%?ﬂoﬂﬁ%ﬁgdﬁgiﬁ%%ﬁﬁm;r%%|8 Bt 9¥ GatkB tgredient
in athaifinska$pact fomapharinheelaticalyrdooeptable salt, solvate, hydrate,
stereoisomer, clathrate, or prodrug thereof, and a second active
ingrétishtth asapreiginh iaspeidetha i sprevited BPRIEUNIPHERREE form
pre{RRHFRANINGan RERNERINEIQL MANAGING SRS Qs SRLasTIg SHREABAR Iulatory

comprising an jimmunomodulatory compound as defined in the first

O A PRI alich BRABIE SAT RN AREPTRY/E 4Lk, SoTvate:
hydsterevisainencelathtate;, or prabing. ti¢herfsofkrandeaset@advactiveat, prevent or

mal;%%{zlgggﬁhg\%g%@gs% di gg\g%g abigﬁ%rce” production. In a ninth aspect,

t s provided a single unit dosage form for treating, preventing or

managing, sAYelodvsRIRRLIG SYHdiemes e amBEISing shipasmhomosidatery
compound as defined in the first aspect, or a pharmaceutically aci:(%eptable
pregﬁmtugoc“‘/g}gq%%g{éeiodyspiastlc syndromes comprising an mmmunomoduiatory

compound as defined in the first aspect, or a pharmaceutically acceptable salt, solvate,

hvdrate, stereoisomer, clathrate, or prodrug thereof, and a second active ingredient.

In an eighth aspect, there is provided a single unit dosage form for treating,
preventing or managing myelodysplastic syndromes comprising an immunornodulatory
compound as defined in the first aspect, or a pharmaceutically acceptable salt, solvate,
hydrate, stereoisomer, clathrate, or prodrug thereof, and a second active ingredient capable of

improving blood cell production.

In a ninth aspect, there is provided a single unit dosage form for treating, preventing
or managing myelodysplastic syndromes comprising an immunomeodulatory compound as
defined in the first aspect, or a pharmaceutically acceptable salt, solvate, hydrate,
stereoisomer, clathrate, or prodrug thereof, and a second active ingredient, wherein the
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stereoisomer, clathrate, or prodrug thereof, and a second active
ingredient, wherein the 7c second active ingredient is a cytokine, .
hematopoietic growth factor, anti-cancer agent, antibiotic, proteasome
inhibitor, or immunosuppressive agent. In a tenth aspect, there is provided
a single unit dosage form comprising an immunomodulatory compound
as defined in the first aspect, or a pharmaceutically acceptable salt,
solvate, hydrate, stereoisomer, clathrate, or prodrug thereof, and
secenaAelize preipdiainib 2amkinkhe dpribediaso wiliiaiab AGL-CB R @IRE SF,
antisRR, PPRISEAR  REPIOXIBAlnR SiRIRiRXAGIR o diifiotecan, vinblastine,
dexamethasone 112, IL8, I1L18, Ara-C, vinorelbine, isotretinoin, 13-cis-
retinoic tacikl agreat fharmagolodidal hiadtiveindutagd fmdeduattisnthereof, or

1mmu%81rnnc% nF g(gn ctl}lller &Jd Iag g&‘ g&% (& nﬁh Ial%P é:ctp%r% Hﬁ‘j%’ggﬁggp gﬁg 'écce table
comprising: Jpﬂ Pmaceutlca composition for treating mye op lasti

saltsypivitsnie Gompisings andrtistinemheaaratshg teeponddascaemeanartiheanti-

TNfilst aspeate OnaRMamacewicall acoepiablessalbanlyateox ydhaleiprofloxacin,
steremsomer cla éhrate or prod hereof: and mblllcag cord blood,

{
iringiecatntAPOREIG; SRRPISERI ol sthf Lt RERGsPISt Grd iR Etpoin. 13-cis-
retipsepaiation phitoreaoairdiy. Aniectavelfth aspeotathereeisgirovidaedndikittion
the 1%gimpnsmg a pharmaceutical composition comprising an
immunomodulatory compound as defined in the first aspect, or a

pharmacamtisallypeceniable ;5@%&@\&%& cbﬁ[@?@}iﬁgsi%}%!ﬁ%lﬁea}
clathrate, or odru F(i‘nereof a_pharmaceutical composmon com ‘]E?
ne,

congRsiih LRl RS R R aRbs °?Pb"ﬁ?‘fﬁee°§?8?fb“%ﬂ*é EH%“S‘P‘&
ﬁmatapdeéi‘nﬁcgnwwﬁfamm;:mm eaheenagemizliniiiotich proteadome
hydlr;r@b&&reo% géhaytﬂpaiywﬁg@{g AYRDE mdum@ﬁ'ém'o?%@o@&oggmm

acental blo erl era stem cell, hematopoletic stem cell
bioﬁemﬁm# Blopd ﬁ@%@#ob@mﬁ%wﬁﬂ‘e@ﬁ% Cﬁgps?é@?mtﬁé?% 95 s VRISEP the

use of anl munomodul or%/ com ound, oraﬁharmaceutlcall

accHpiadiE }éﬁ“’pse(‘j'fvg’(%fe at’ge T A SBRTBI I ARG Bratfrergposition
conthesegffoimmamsfactutingacomgdicamenit fortréatingjpreventingor

phaMANAAH0AR ApIadY §B'ta§$59a§é’ V}RF&%E@? ’SWQ%E?ARI&@&I%%%S%Q%% R¥eot;

compound’is of formula: R1 Jo
a pl@mwep@ga}/qqupmﬂgz compnsmg a secon 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

biood, peripheral blood stem cell, hematopoletic stem cell preparation or bone marrow.

In a thirteenth aspect, there is provided the use of an immunomedulatory compound,
or 4 pharmaceutically acceptable salt, solvaie, hydrate, sterecisomer, clathrate, or prodrug
thereof for manufacturing a medicament for treating, preventing or managing a

myvolodysplastic syndrome, wherein said immunomodulatory compound is of formulia:

R1
0
R X R R R
N N—CHy-0—C—R™=CH—N_
R3 Y Rg
R ©

whereitt:
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wherein: 7d one of X and Y is C=0 and the other of X and Y is C=0 or
CH,; (i) each of R', R2, R3, or R4, independently of the others, is halo,
alkyl of I to 4 carbon atoms, or alkoxy of 1 to 4 carbon atoms or (ii) one of
R', R2, R3, and R4 is -NHR5 and the remaining of R', R2, R3, and R4 are
hydrogen; R' is hydrogen or alkyl of | to 8 carbon atoms; R6 is hydrogen,
alkyl of 1 to 8 carbon atoms, benzo, chloro, or fluoro; R7 is m-phenylene
or p-phenylene or - C’Hzf;)q?- in which n has a value of O to 4; each of R8
andPROPE; @ﬁcm@'@égﬁ%é Yropthe otfernd Kydfogerndriikyl of | to 8

carbgraa@tﬁ&;aﬁ ,ORRhﬁBa&d{Rr?nfeeJ{s@ﬁu&ggtm%ha@h@&@gﬁibyAwrff ﬁ to 4
entamet ne, amethylene, or -CHICHI X)CHICHZ2- in which X1 is
carbEERe P RSE1 € PG RN 1 BB b o B rohyh e
the aemjmtegnﬂRésiﬁe&imrérﬁ"isrpm*di@gdlthe use of an immunomodulatory
CO”}PQHH%r&VeR &%@p%@@%lgaclgybgﬁ%?&@ble salt, solvate, hydrate,

sterepisomer, clathrate, or prodrug thereof for manufacturing a
medicirhedicasr e, preberhng s s abrigmh oMy Ba8plastic
syndfeme pudreteis saichitmepomodyiatonncampoynesis efifersnula K1

% RZ R I'NH .R3YI40.in ich,one of X and Y is C=0 an
e it A i el DM B SR of gor 04
cartmme@mdemﬁ?mﬁtﬁ%tmm@d@@m,tm@hymm pavbanthaiems, or alkoxy

hex@hLdR #ikarop@lemsorfikeneRtRilnRa; Ré. ard RAsigpnitro or

protected amino and the remaining of R', R2, R3, and R4 are hydrogen;
andFRES SRSy SHOARYICOT A8 Y SHsEPaRSRI henzo, chloro, or fluoro.

In & fiteenth agpect, thete I provided the U of A DUy und
compbund, of a pharmaceutically acceptapie Sait, Solvate, hydrate: :

or agthrewisorties! clatbnritdlorredmaty. theresf formanufactinimgta or prodrug
ther R ACAMRNL QN HE ARG RISYAVIPGQFMARRIIAG 2 5 psplastic

syndrome, wherein said immunomodulatory compound is of formula:
myolodysplastic syndrome, wherein said immunomodulatory compound is of formula:

in which

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

each of R’ R?, R®, and R?, independently of the others, is halo, alkyl of 1 to 4 carbon
atoms, or alkoxy of 1 to 4 carbon atoms or (ii) one of R!, R?, R?, and R* is nitro or protected
amino and the remaining of R', R%, R®, and R* are hydrogen; and

R®is hydrogen, alkyl of 1 o 8 carbon atoms, benzo, chloro, or fluoro.

In a fifieenth aspect, there is provided the use of an immunomodutatory compound, or
a pharmaceutically acceptable salt, solvate, hvdrate, stereoisomer, clathrate, or prodrug
thereof for manufacturing a medicament for treating, preventing or managing a

myolodysplastic syndrome, wherein said immunomodulatory compound is of formuia:

e



7e R1 2~RXR6NNHRY 40 inwhich: one of Xand Y is C=0 and the
other of X and Y is C=0 or CHZ; (i) each of R1, R2 , R3, and R4,
independently of the others, is halo, alkyl of 1 to 4 carbon atoms, or
alkoxy of | to 4 carbon atoms or (ii) one of R1, R22, R3, and R 4 is -NHR’
and the remaining of R', R3, R3, and R 4 are hydrogen; R5 is hydrogen,
alkyl of 1 to 8 carbon atoms, or CO-R7-CH(R7)NR8R9 in which each of
R7, R8, R9, and R10 is as herein defined; and R6 is alkyl of 1 to 8 carbon
atoms, benzo, chloro, or fluor8'In a sixteer&h aspect, there is provided the
use of an immunomodukdory. sgmpguid, qr a pharmaceutically
acceptable salt, solvate, hy ster,@ol" +£lathrate, or prodrug
thereof for manufacturi Redicarient for trgating, preventing or
managing a myolodysplastic syndrome, reffrosaid immunomodulatory
compound is of formula: O H RCR6ENNO C;Cy NHCO-R7

in vRHERtO)NR8RY in which: one of X and Y is C=0 and the other of X and Y
is C=0 or.CH,; R6 is hydragen, alkyl of | to 8 carbon atoms, benzyl,
chidts, Yriadto” R T rﬁnﬂﬁaﬁmﬁé{f&aﬁ%ﬁ’yiéﬁé%ror(%&irz-- )- in which n
has(a waliefaf'Ora #!, eack‘ofR&andnR9 sakernindependrnti-af the wother

cartBINAIO0ED LAY} 91 10.8,2rhON A10MP, O BE&ANG RS 130 QIR g
are tetramet y(fe%e,” pertamet%ﬂylene, e metﬁy ene, or

the rEpHEREXIRHICHY- mdiRiere X1dkoger; -S- or -NH-; and R10 is hydrogen,
alkyt of hiacEarhen 8ianss QLBBEBYm) & sey.enieenth asRect NGRS ach

rovided the use of an immunomodulator
of ]@, R\éj §§9 and Ru§is as herein defined; and y

R®is aliyl of 1 to 8 carbon atoms, benzo, chloro, or fluoro,

In a sixteenth aspect, there is provided the use of an immunomodulatory compound,
or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug
thereof for manufacturing a medicament for treating, preventing or managing a

myolodysplastic syndrome, wherein said immunomodulatory compound is of formula:

Q /H
N 0
Y

NHCO—R™-=CH(R1)NRER®

in which:

one of X and Y is C=0 and the other of X and Y 1s C=0 or CH;;

R%is hydrogen, alkyl of 1 to 8 carbon atoms, benzyl, chioro, or fluore;

R’ is m-phenylene, p-phenylene or -(C,Hs,)- in which n has a value of 0 to 4;

each of R® and R’ taken independently of the other is hydrogen or alkyi of 1 to 8
carbon atoms, or R® and R® taken together are tetramethylene, pentamethyiene,
hexamethylene, or -CH,CH,X'CH,CH,- in which X' is -O-, -S- or -NH-; and

R!% is hydrogen, alkyl of 1 to 8 carbon atoms, or phenyl.

In a seventeenth aspect, there is provided the use of an immunomodulatory
compound, or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathrate, or

prodrug thereof for manufacturing a medicament for treating, preventing or managing a
7t



compound, or a pharmaceutically acceptable salt, solvate, hydrate,
stereoisomer, clathrate, or prodrug thereof for manufacturing a
medicament for treating, preventing or managing a 7f myolodysplastic
syndrome, wherein said immunomodulatory compound is of formula: R O
O R2IIC,"NH R30C 40 whereinY is oxygen or H2 and each of R’,
Rs, R3, and W. independently of the others, is hydrogen, halo, alkyl of | to
4 carbon atoms, alkoxy of I to 4 carbon atoms, or amino. In an eighteenth
myoladispla i REni HRSy Bt S dOUT R RO O SeRiRasH) tohipeurd, or
a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer,
clathrate, or prodrug thereof for anuf%cturlng)a medicament for treating,
preventing or managing a iy ; , Wherein said
immunomodulatory compound > d z CNHH R34
HGH O wherein each of R'rR2, i ndently of the others,
is halo, alkyl of 1 to 4 carbon ataogas ogalkoxy of 118 4 carbon atoms. In a
nineteenth aspect, there is provided the use of an immunomodulatory
whecempasinggor @ Hharmhaceutically acceptable salt, solvate, hydrate,
steremsomer clathrate or prodrug thereof for manufacturing a

eaclhpé@icdindnt fof ﬁeaﬂﬁgaoaﬁ@vémﬁ@@pmﬁagm@ragmybaédy@mb@ﬂb to 4

carbEERRI QIR reiNsaid s unamosilaiary compound is of formula: Rt O
3QNR ~~H z O inwhich

In an eighteenth aspect, there is provided the use of an immunomodulatory

compound, or a pharmaceutically acceptablie salt, sotvate, hydrate, stereoisomer, clathrate, or
predrug thereof for manufacturing a medicament for treating, preventing or managing a

myolodysplastic syndrome, wherein said immunomodulatory compound is of formula:

oy

wherein each of R', R*, R?, and R?, independently of the others, is halo, alicyi of [ to 4 carbon

atoms, or alkoxy of 1 to 4 carbon atoms.

in a nineteenth aspect, there is provided the use of an immunomodulatory compound,
or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug
thereof for manufacturing a medicament for treating, preventing or managing a

myolodysplastic syndrome, wherein said immunomoduiatory compound is of formula:

1
R (Eé, N o
Or Ay
G
R2 {l O

in which
Y is oxygen or H,
a first of R and R” is halo, alkyl, alkoxy, alkylamino, dialkylamino, cyano, or

7g



Y is oxygen or H2, a first of R' and R2 is halo, alkyl, alkoxy, alkylamino,
dialkylamino, cyano, or 7g carbamoyl, the second of R' and R2,
independently of the first, is hydrogen, halo, alkyl, alkoxy, alkylamino,
dialkylamino, cyano, or carbamoyl, and R3 is hydrogen, alkyl, or benzyl. In
a twentieth aspect, there is provided the use of an immunomodulatory
compound, or a pharmaceutically acceptable salt, solvate, hydrate,
stereoisomer, clathrate or prodrug thereof for manufacturing a

carhpaaldaleRErar BERIMY Rronenrmngest mnalihefstals mybreayshas iyl
alk&y}nQW1M@[§KVM%M?AHGQW@QU&%@W gampound is of formula: R1
:Rp I\ClH C\ wherein a first of R' and R2 is halo, alkyl
of o IS P 8L %nza‘( oxy of from | to 4 carbon atoms,
dialkylaming ip, ‘é’!&&&‘ %?e?@ 19';@%"7 ISOf dromd %%én%m‘&ﬂo%%ﬁ&%%&p%nd

carbamoyl; the second of nd R2, independently of the first, is

or ARIFBEFHLIAlL, asngatet! ﬁéﬁ%ﬁ i%a&e AP é&%fﬁ%sogu@afwff%mrmmug

theiearhgmatams nalkylamiaeamyiich adathis atiommbier zéa@lagh@hatoms
qa%%/ ?mtlno in.which each alk%l Is of from lio 4 carbon atg Sy gyan

MY ERISYE AR BRGSGEHEGER SIRVITSTHEHAMCR A ERBEA SOre ! 80
benzyl. In a twenty-first aspect, Fgaere is provided the use of an
immunomodulatory compound,jor a gharmaeutically acceptable salt,
solvate, hydrate, stereocisom X
manufacturing a medicamen atuﬁb,
myolodysplastic syndrome, wheyeirt-$id i
of formula: RLO O O CN AN HRARZ 0

ting or managing a
odulatory compound is

wherein

a first of R! and R? is halo, alkyl of from 1 to 4 carbon atoms, alkoxy of from 1 to 4 carbon
atoms, dialkylamino in which each alkyl is of from 1 fo 4 carbon atoms, cvano, or carbamoyi;
the second of R' and R?, independently of the first, is hydrogen. halo, alky! of from 1 to 4
carbon atoms, alkoxy of from 1 to 4 carbon atoms, alkylamino in which alkyl is of from 1 10
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 benzyt.

In a twenty-first aspect, there is provided the use of an immunomodulatory
compound, or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathraie, or
prodrug thereof for manufacturing a medicament for treating, preventing or managing a

myolodysplastic syndrome, wherein said immunomodulatory compound is of formula:

R'E

Q 0
C Re H
:NA)LN/
G K/&
R2 ©

wherein

7h



wherein 7h a first of R' and R2 is halo, alkyl of from | to 4 carbon atoms,
alkoxy of from i to 4 carbon atoms, dialkylamino in which each alkyl is of
from 1 to 4 carbon atoms, cyano, or carbamoyl, the second of R' and R2,
independently of the first, is hydrogen, halo, alkyl of from Ito 4 carbon
atoms, alkoxy of from 1 to 4 carbon atoms, alkylamino in which alkyl is of
from Ito 4 carbon atoms, dialkylamino in which each alkyl is of from | to 4
carbon atoms, cyano, or carbamoyl, and R3 is hydrogen, alkyl of from | to

» figtefRornaismshde bdagyil from dvertyesesoronas e tesieon piovidedon

atoRe SR 9L AR IMNURGNeRIUIalan: SORROLRMA e4rBcRhasmacerticaliarbamoyl,
acceptafble[ salt, solvate, héslrate stereoisomer, clathrate, or pr druqt 4
QO

the KRBTt HAH o IR S e B FoP PELAFRg. Pred D o™

cartmanaging koryyd Gdysplasticasymdseme, alkyénein s aicvinvmsikgnosditatoryo
4 SOMRRMAG is.Af formua, QCR4A 81%?6% Nfé%%)zgzﬁ%ma{lﬁ ,Qo%#e@a%%,

the carbon atorh designated C* constitutes a center of chirality nnis
carpgparaidnd R1 is not the same as R2); one of X3 and X2 is amino, nitro,

; alkyl of one to six carbons, or NH-Z, and the other of X1 or X2 is

R FIOHRET, Bhsh b RD LR O HAGBF SR PBMhe otmer, s hycroxy or
NH]%@’E%%A%%@?@Q% QUL ANe 19 5ix fathens., 1410y 0f halgalkul. 2 1s
hydrogen, aryl, alkyl of one to six carbons, formyl, or acyl of one to six

CONEAIBBNGT ARG YA FecerOb e, sat-Zolitst bedr thrasierRalisieism iHotharry of

profivi tm%fghemﬁ'umﬁl% Q@é&ﬁ&g@iﬁﬂhﬁf@f@ﬁﬁﬁgﬂémﬁiﬁ@&sﬁw _E@if@ﬁg- dn a
twenty-third aspect, there is prqvided the use of an immunomaodulator

QSRR BP RGeS BEBAEH N CSBICRHES e
stereoisomer, clathrate, or prodrugéhere@f for manufacturing a
medicament for treating, preventingfor n@ﬂaging agi

n : H
| N—C—(CHp)FC—R’
X2 R3
X1 @]

in which

the carbon atom designated C* constitutes a center of chirality (when n is not zero and R’ is

not the same as R7):

one of X' and X? is amine, 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 hydrogen, alkyl of one to six carbons, halo, or haloalkyl;

Z is hydrogen, aryl, alkyvi of one to six carbons, formyl, or acyl of one to six carbons; and
n has a value of 0, 1, or 2;

provided that if X' is amino, and n is 1 or 2, then R’ and R* are not both hydroxy; and the

salts thereof.

in a twenty-third aspect, there is provided the use of an immunomodulatory
compound, or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathrate, or

prodrug thereof for manufacturing a medicament for treating, preventing or managing a
7i



myolodysplastic syndrome, wherein said immunomodulatory compound is
of formula: 00it2-RO 11 N-R3 (CH2)n C-R' X2 in which the carbon
atom designated C* constitutes a center of chirality when n is not zero and
R1is not R2; one of X! and X2 is amino, nitro, alkyl of one to six carbons,
or NH-Z, and the other of X' or X2 is hydrogen; each of R1 and R2
independent of the other, is hydroxy or NH-Z; R3 is alkyl of one to six
carbons, halo, or hydrogen; Z is hydrogen, aryl or an alkyl or acyl of one to
myaligdyaplions sueonchasaeiakaiE ahounogedulon wparuisUphl Aspeds:
there is provided the use of an |61muaomodulatory compound, or a
pharmaceutically acceptable sall, sol¥asgz hydrqge stereoisomer,
clathrate, or prodrug the m an ia;féy ?f%(grn%ﬁ gdicament for treating,
preventing or managig a&_myalodys 3 e, wherein said
inununomodulatory é8mpgund is of f8rmu|a O O C-R20 \3(CH2)n C-R’
X2 N-C X1 O O in which ¥ie carbon atom designated C* constitutes a
center of chirality when nis not zero and R' is not R 2: one of X1 and X2
in whiamino, nitro, alkyl of one to six carbons, or NH-Z, and the other of X'or

the éﬁaﬁmgﬁ?ggsn@%@ewf&mﬂeﬁ@ dBdlepsndent:af ihe oine koS, Bvdroxy of

not R”

one of X' and X? is amino, nitro, alkyvl of one to six carbons, or NH-Z, and the other of X! or
X is hydrogen;

each of R and R” independent of the other, is hydroxy or NH-Z:

R?is alkyl of one to six carbons, halo, or hydrogen;

Z is hydrogen, aryl or an alkyl or acyl of one to six carbons; and

n has a value of 0, 1, or 2.

In a twenty-fourth aspect, there is provided the use of an immunomodulatory
compound, or a pharmaceutically acceptable salt, solvate, hvdrate, stereoisomer, clathrate, or
prodrug thereof for manufacturing a medicament for treating, preventing or managing a

myolodysplastic svndrome, wherein said immunomodulatory compound is of formula:

0
”,...R2 o
= ¢
- | N—C™(CH,)=—C—R'
X2 3
xt O

in which

the carbon atom designated C* constitutes a center of chirality when n is not zero and R’ is
not Rz;

one of X* and X? is amino, nitro, alkyl of one to six carbons, or NH-Z. and the other of X'or
X? is hydrogen;

each of R' and R? independent of the other, is hydroxy or NH-Z;

R*is alkyl of one to six carbons, halo, or hydrogen;

Z 1s hydrogen, aryl, or an alkyi or acvl of one 1o six carbons; and

n has a value of 0, 1, or 2;



R3 is alkyl of one to six carbons, halo, or hydrogen; Z is hydrogen, aryl, or
an alkyl or acyl of one to six carbons; and n has a value of O, I, or 2; 7]
and the salts thereof. In a twenty-fifth aspect, there is provided the use of
an immunomodulatory compound, or a pharmaceutically acceptable salt,
solvate, hydrate, stereoisomer, clathrate, or prodrug thereof for
manufacturing a medicament for treating, preventing or managing a
myolodysplastic syndrome, wherein said immunomodulatory compound is
andghfspiLiteer®® Il C-R2 O Xz N-R3 (CH2)n C-RI XI O wherein one of X1
and X2 is nitro, or NH-Z, and the other of X' or X2 is hydrogen; each of R’
andlﬁ%,t‘u‘ﬁ%’p@ﬁ’aémeﬁ? e thBYEIRYHIORS S RIHBEEISTROGMBICSS one to
congisiGare AGHasiacarkylyegapiblis faydioger, phwnyl, ssiasyntirofeieagor
m&%rb%@rs Lranalohalone o %"f( carbons and. b has avalue of0, 1, 01 2:
P provi eg that it one o}‘%igana yis nitro, and n s or , tifen RY a%é%
myeips et ihamdryapoxeasi stOORvaM{TR) CORMetasdiffErantathe
carbon atom designated C constitutes a Benter of chirality. In a
twenty-sixth aspect, there is provid theuusezof an immunomodulatory
compound, or a pharmaceug epﬁp‘l% salt, ﬁlvate, hydrate,
stereoisomer, clathrate, or Stpanufaiuring a
medicament for treatingxpre r m&haging a myolodysplastic
syndrome, wherein said immugomagulatory compound is of formula: O O
11 ~" C-Rz O X2 N-R3 (CH2)n C-R1

wherein

one of X' and X? is nitro, or NH-Z, and the other of X' or X° is hydrogen;

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

R’ is alkyl of one to six carbons, halo, or hydrogen:

Z is hydrogen, phenyl, an acyl of one to six carbons, or an alky! of one to six carbons; and
nhas a value of 0, 1, or 2;

provided that if one of X! and X2 is nitro, and n is 1 or 2, then R! and R? are other than
hydroxy; and

if -COR! and —(CI—E’;;)HCOR2 are different, the carbon atom designated C" constitutes a center

of chirality.

In a twenty-sixth aspect, there is provided the use of an immunomodulatory
compound, or & pharmaceutically acceptabie salt, solvate, hydrate, stereoisomer, clathrate, or
prodrug thereof for manufacturing a medicament for treating, preventing or managing a

myolodysplastic syndrome, wherein said immunomodulatory compound is of formula:

Q [
C—R? o)
|  N—C—(CHs)rC—R’
X2 R®
x’E O

wherein

one of X' and X° is alkyl of one to six carbons;

each of R and R?, independent of the other, is hydroxy or NH-Z;
R? is alky! of one to six carbons, halo, or hydrogen;

Tk



X1 O wherein one of X1 and X2 is alkyl of one to six carbons; each of R’
and R2, independent of the other, is hydroxy or NH-Z; R3 is alkyl of one
to six carbons, halo, or hydrogen; 7k Z is hydrogen, phenyl, an acyl of one
to six carbons, or an alkyl of one to six carbons; and n has a value of 0, 1,
or 2; and if -COR' and -(CH2)" COR2 are different, the carbon atom
designated C* constitutes a center of chirality. In a twenty-seventh
aspect, there is provided the use of an immunomodulatory compound, or
Z shyhagmapbinically srbepeable salcasuivater Hydtateoisteréororagions; and
n ha&latiyiatesQy, pradrugdhereof for manufacturing a medicament for treating,

, enting Qr managin olodysplastic syndrome, wherein said
iR Mo Ay %6%@8%&%?% U EFEN NSRS Rienter
of c@itdliwherein: the carbon atoms designated W constitute centers of
chirality; X is -C(O)- or -CH2-; R1 is alkyl of 1 to 8 carbon atoms or
-NHRB ORPGs 1y areeie IRV ST FtorevecabBis HioristrorHalogaadaiioR3 is
confpydragen: pikihefclte.d carhomaioms, unshsitied acsuhstifutadawitie, or
lkoxy of | to 8 carbon atoms,(%walo, amino, or. alkylamino of Ito 4 carbon
pm%ﬁ%n%f%%}cf%fawﬁﬁ%ﬂﬁsﬂ R ISER Ao BhERy P TITEHBS MUt e
mygotistitatod switdratiy vdfek ¢ Bagarporatonns; atkyapngfdutael & edifoonula:
atoms, halo, amino, or alkylamino of | to 4 carbon atoms, benzyl,
unsubstituted or substituted with alkﬁ of 8 cirbon atoms, alkoxy of 1
to 8 carbon atoms, halo, anmy ylamdinoYof | to 4 carbon atoms, or
-COR4 in which R4 is hydro kyl, S n atoms,
unsubstituted or substituted w aIké‘xﬁ%f 8 carbon atoms, halo,
amino, or alkylamino of | to 4 gatbon atoms, cyc%lkyl of 3to 18

wherein:
the carbon atoms designated * constitute centers of chirality;
X 15 ~C(O)- or -CHs-;
R is alkyl of 1 to 8 carbon atoms or -NHR”;
R? is hydrogen, alkyl of 1 to § carbon atoms, or halogen:and
R’ is hydrogen, alky] of 1 to 8 carbon atoms, unsubstituted or substituted with alkoxy of 1 1o
8 carbon atoms, halo, amino, or alkylamino of 1 to 4 carbon atoms, 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, benzyl,
unsubstituted or substituted with alkyl of 1 to & carbon atoms, alkoxy of I to 8 carbon atoms,
halo, amino, or alkvlamino of 1 1o 4 carbon atoms, or -COR* in which
R* is hydrogen, alkyl of 1 to § carbon atoms, unsubstituted or substituted with alkoxy of 1 to
8 carbon atoms, halo, amino, or alkylamino of T to 4 carbon atoms, cycloalkyl of 3 1o 18
carbon atoms, phenyl, unsubstituted or substituted with alky! of 1 to 8 carbon atoms, alkoxy
of 1 to 8 carbon atoms, halo, amine, or alkylamino of 1 to 4 carbon atoms, or benzyl,
unsubstituted or substituted with aliky] of 1 to 8 carbon atoms, alkoxy of 1 to § carbon atoms,
halo, amino, or alkylamino of 1 to 4 carbon atoms.

In a twenty-eighth aspect, there is provided the use of an immunomodulatory
compound, or a pharmaceutically acceptable salt, solvate, hvdrate, sterecisomer, clathrate, or
prodrug thereof for manufacturing a medicament for treating, preventing or managing a

71



carbon atoms, phenyl, unsubstituted or substituted with alkyl of | to 8
carbon atoms, alkoxy of | to 8 carbon atoms, halo, amino, or alkylamino
of | to 4 carbon atoms, or benzyl, unsubstituted or substituted with alkyl of
| to 8 carbon atoms, alkoxy of | to 8 carbon atoms, halo, amino, or
alkylamino of I to 4 carbon atoms. In a twenty-eighth aspect, there is
provided the use of an immunomodulatory compound, or a
pharmaceutically acceﬁtable salt, solvate, hydrate, stereoisomer,

mylpstrvRies oy PRERE g HerD A3l MBHIPRAtHIAG™ Fraticuh dntdlertediamghe
gmwe\éﬁﬂgtﬁ}%@f managlng a 71 myolodysplastic syndrome wherein said

unomodulatory selected ro Istin
R R TR e e A MRl R R
diognyigeri{@{2:63-1,3-dioxo-2,3-dihydro-1 H-isoindol-4- ylmethvl) carbamic acid tert-

but OG- mqaﬁ&%ma%émgx;tﬁ@'%%%%xqwz Hsnindplz4r ymeHyh-earbgini

c acid tert- bu
oy RO A Eoch SO bt Sb AL eiaide: N-(-(2.6-

d}O)M{BZp@e_ﬁdy_i) _l 3-dioxotsoindolin-4-ylymethyt} cyclopropyl-carboxamide; 2-chloro-N-
(RS AR hydrisgindol-4 yimethysacetam,
pipatidxo(3-piperidi)indsluigxdisdimdalicadydyretiyl foyctoprepyl-carboxamide

(benz%ﬁm%?i'sl&ndohmzyi iperidine-2.6-dione; 2- (]2 ,6-dioxo(3- perldylg J
(2,6 d|o plperl ) -1,3-dioxoisoindolin-4- yl)met [}acetamide;
(beiﬁy 217(@ 16(? ge- 1,3- 10115 N— {(2-(2.6-dioxo{3-piperidyl))-1, -dioxoisoindolin-4-

yhpipstigyt)handiexoisphdningd3 pyridyinarboxanigeindol krax@iethyl} -3-

nzylaming)i (,DI -yilpiperidin
P S ST o e TSR reeT Rl e
yhmethed: Emadm@e's%Hér@yﬂ)?i@@(élmmlmﬁﬂélﬁ’rmmﬁomdo in-4-yljmethyl}-2-

furyAMRtYRLO f@m}.c@dloxe 3-piperidyl))-1 d:oxoasomdohn 4—
)M- (2-(2,6- d|0€<%(3 -piperid é pé) |o¥(c))|sofndolln 4 methyl
(2

yl)ca%a&%%mﬁ%%ﬁf&@w & aw%%srzmﬁfé%g)n RS 4

yi)pytl)mﬁhh}d}hﬁmalﬂamtde;;oe -piperidyl)}-1 3-d10x01somdo m -4-y1)-2-

X 3 dIO lin-4- thyl}-
thleNuyr]y carb oxamlﬁg[? E%zg%ioggj 98&; nt?y l)miﬂ r(%?glnséll @olln 4-
metReabainByitethgrepited: {2-(2.6- d10;0{3-p1per1dyi)} 1.3-dioxoisoindoiin-4-vl}

methymdczy@agh%%ﬂ@%w)&n& B @'m@ig@m@dmﬁlﬁwhgglsltﬁ@mi@%emdoim-@-
2.6-dioxo(3-piperidyl))-1,3-dioxoisoindolin-4-yl)-2-
vi] ’%Pﬁ fh& A e SN DT e %ﬁ)éﬁ&;‘?ﬁ)ﬂiﬂé%6%&1%6‘??’(@8#?13& ]

1,3-giethyl} butdiaruipipycaibexaimidéndolines; isoindoline-1-one substituted in the 2-

posNo{\[%v %’ 5%35549 d%ﬁ# 319'9%@310!%49&&}%&4 3-dione substituted in the

methyl}(octy amlno carb ide; an
2- p%t@&l@fé%@ﬁﬁ{@ﬁﬂ@ﬁmmr%xh@omdo|.n 4- yl]
&.‘HI}(benzylammo)carboxamlde [-0x0-2-(2,6-dioxopiperidin-3-yi)
isoi

LGP G 0 A SRR BErTHWﬁWI}%’Bﬂ‘?&B‘Iﬂ%E‘wW

comﬁmndmmphm&mg’am{ecbuptﬂwEalpesluﬂm Withrate, stereoisomer, clathrate, or

proa?nﬁv 9{9388&@95 B%oxo %réfén H%PIHS&RJ &&h‘? dong SRS Meing

the” 2-position wit rox pi er In-5 -
or avoiding an adverse effect associated w;th the admmlstration of the second active

mgredient in a patient in need of treating, preventing or managing a myelodysplastic

syndrome, wherein said immunomodulatory compound is the compound as defined above.

In a thirtieth aspect, there is provided a pharmaceutical composition comprising an
immunomodulatory compound, or a pharmaceutically acceptable salt, solvate, hydrate,

m



In a twenty-ninth aspect, there is provided the use of an
immunomodulatory compound, or a pharmaceutically acceptable salt,
solvate, hydrate, stereoisomer, clathrate, or prodrug thereof and a second
active ingredient for manufacturing a medicament for reducing or avoiding
an adverse effect associated with the administration of the second active
ingredient in a patient in need of treating, preventing or managing a
myelodysplastic syndrome, wherein said immunomodulatory compound is
sterghs Eoth pértaias teftedt dvovd. N are it tiiiaspecty thetepis yovidwdnage
myMRAENAGRUHSASAMPARITN COMRHSING M THRMASMQAM AN CHNRRUN the
or a pharmaceutically acceptable salt, solvate, hydrate, 7m stereoisomer,
compat At BIGHAYG thereof in an amount effective to treat, prevent or
manage . lodysplastic syndromes, and a_carrier, wherein said
s e SRR B B SRSt 1 a
comipripijcir SPABPEEE therenignarovidieebr kitroprhipfising rhapharmscebticakptable
salt. COMROSIHARCOMRESIGEN IR 0P AHHUORYLOMRAUNG, OF; 2
pharmaceutically acceptable salt, solvate, ﬁydrate, stereoisomer,

BRIl SUH FOBTRRY BT ST, WHRIRRA Saftt finARenaRIRE bAoA

pladeitiier oo petipicbas it efit ednabaléemad ptditicacost bloathtiplacantal

ﬁ]a'ﬁclgpd, peripheral blood stem cell, hematopoietic stem cell preparation or

one marrow. In a thirty-second aspect, there is provided the use of

N-{[2-{2:8-diQQ(3-RIRENBr is provided the use of N-{[2-(2.6-dioxo(3-niperidyl)-
1,3-dioxoisgindoiin-4- qmethyl}cyglopropyl-earboxamide having the

L3 -fepiiangy IR0 R (6 B pRATTHACSA P S e Biabe 84, solvate
or stereoisomer thereof in manufacturing a medicament for treating a
myelodysplastic syndrome, whereig,said medicament is in a daily dosage
form comprising said compoung_infan apeunt of about 5mg to about 100
mg. In a thirty-third aspect, ti Is providedtle use of from about 0.1 to
about 10 mg per of day of NH
3-(4-amino-|-oxo-|,3-dihvdrgﬁjoind&-ZQyI)-piperidine-Z.6-dione having the

formula: ¢ 4 li r,-.~~"0, OJW

or a pharmaceutically acceptable salt, solvate or stereoisomer thereof in manufacturing 2

medicament for treating a myelodysplastic syndrome, wherein said medicament is in a daily

dosage form comprising said compound in an amount of about Smg to about 100 mg,

in a thirty-third aspect, there is provided the use of from about 0.1 to about 10 mg
per of day of 3-(4-amino-1-oxo-1,3-dihvdro-isoindol-2-yl)-piperidine-2.6-dione having the

formula:

or a pharmaceutically acceptable salt, solvate or stereoisomer thereof for the manufacturing

of & medicament for treatment of a myelodysplastic syndrome.
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K2 or a pharmaceutically acceptable salt, solvate or stereoisomer thereof
for the manufacturing of a medicament for treatment of a myelodysplastic
syndrome. In In a thirty-fourth aspect, there is provided the use of from
about 0.1 to about 10 mg per of day of 4-(amino)-2-2,6-dioxo (3-piperidy;
))-isoindoline-1,3-dione having the formula: ity 1 "4L or a
pharmaceutically acceptable salt, solvate or steroisomer thereof for the
manufacturing of a medicament for treatment of a myelodysplastic
syndro e 70w 2065130408 PETFAIS260 400453004, DETAED? me

per ESCGRIBTHNN O TN VENEKIN A fisstembodimentafthed iveniian .
encompasses methods of treating or preventing NMS which comprise
administering to a patient in need of such treatment or prevention a
‘therapeutically or prophylactically effective amount of an
immunomodulatory compound, 5-9r a pharmaceutically acceptable salt,
solvate, hydrate, stereg}gﬁmgj;.ék%thrate;er—prodrug thereof. The
embodiment encompas}ses th‘e treat t, pré;;mﬂmon or management of
specific sub-types of MD‘S;,SG‘CH»%S Fgﬁg.;my anemia, refractory anemia
with ringed sideroblasts, "fgf(actor%anmia with excess blasts, refractory
anemia with excess blastd i aransformation and chronic myelomonocytic
leukemia. 10 As used herein, the term "myelodysplastic syndromes" or
"NMS" means hematopoietic stem cell disorders characterized by one or
more of the following: ineffective blood cell production, progressive

or a ppopepiascaibleotopioy restioniigtacnecienkermi dberedddliuthy mirréstwing of

2 mdBIPaIed Marphelogy and matptian dysinyglopoiesis). The term
"myelodysplastic syndromes" or "MDS" unless otherwise noted includes:
refractory 15 anemia, refractory anemia with ringed sideroblasts,
refractory anemia with excess blasts, refractory anemia with excess
blasts in transformation and chronic myelomonocytic leukemia. Another
embodiment of the invention encompasses methods of managing MDS
which comprises administering to a patient in need of such management a
prophylactically

7o



10

15

20

25

30

35

20 effective amount of an immunomodulatory compound, or a
pharmaceutically acceptable salt, solvate, hydrate, stereocisomer,
clathrate, or prodrug thereof. Another embodiment of the invention

mmmmnams a pharmaceutlcal COI’T]pOSItIOI’] comprlsmg anPCT/UusS2004/011639

irmmufiomodREicLdeh BH S, SRR A ER B ENKENEEGMble salt,

solvatey hydd r@%ﬁoﬁlﬁf@ﬂ@@ﬂﬂ@ﬁl@ﬁm@tﬁc Egﬁyﬂléﬁﬁﬁq;f%ﬁiﬁg or preventing

encompassed by the inventiaon are e un|t dosage forms comprising an
i ROt AT e CERHEBI S ention

mtwpmubaadyastq;rcgmymmmeff&aﬁvead@;o@hp@@dﬁugﬁb@ie@bm&ﬂﬁeompound
embodiment of the inve t sses.a kit comprisi

PhaPmact (rﬁnaceu?l it COMpos |or(13 é%qmp:?sﬁang Hdrr%trer'lr%re g%fﬁFZtga}athmte or prodrug
fdﬂ@mpf;dﬁtb @nlmwlpiﬁmmawaumllﬁ:l@teﬁmm,@salensoh/amnmmm of specific

ﬁéﬁ)ﬁﬁ] ﬂDglgﬁgﬁaég 1&3%{ %T 'égexH}% re%]f Im(/jlg?] Second %\ﬁege sideroblasts,

thasone or instructions for use. e ﬁljrthe
@ﬁ@@?ﬁﬁa@@é@kwﬁ@mmsswtémgfeaﬁnm@@gag@mﬂm@o@n@@mmmefmmaﬁon

ﬁ@@&m@%@g&@g@@g@@&g&&@ethod of treating, preventing and/or

managing MDS, which comprises administering to a patlent in need of

such %%Fé%ﬁrh@ﬁ{nﬁ@\f@ﬁﬂoﬁ%ﬁ&fbfs%‘éém sSthir eI CEIRASY
Iophyseticatineiigctiver@ MR A061 D403 RGT hibr20PHO IR g: ineffective

bzi ;ofa immunomodulatory compound, gr a pharmaceutically
R0 SEARe T R ) SHAC RSO RSP RIATRPIAR (P pclpegemi o
dh@xbm@mdm%@rmmmﬂmhﬁkpmh@ogphmm%eﬂ@ymmpﬁ%@ & he term
SEC |v ent. The,seq tlvea tIS referably.a
o e S R B BT sy gpfoctory
mmmm@ﬁmcmﬂmgmﬁmgnénf@nhiaitssys:ﬁmimmmmw}a@ﬁem blasts,
f ' her
@%%@ﬁgﬂeﬁﬁawé%gg ma&%yﬁlaﬂ&ag}q%%ﬁ%g&%%g% hiflocytic

chemotherapeutic agent found for example In sician
IRgrerdhice 2002. Preferred anti-cancer or cancer chemotherapeutics are

apoPLosis NG UEINSRIERLS £ HRPARIIIS 288 gmgﬁé%ﬂ@aéeg&ﬂ&%ﬁ&mS

compounds, microtupule stabilizing agents, 1 aIIcyIatlng agents and

Rk TR S TR EN i R BRI MGtRRSY ab s D et ishsrarmi miseBHgctically

ﬁﬁﬂﬁ@@ﬁﬂﬁtﬂﬁdﬁﬁﬁ@ﬁ&ﬁﬁ&ﬁl@fo@ﬂ ESHRERKINMPEPHAGRIRAH ally accepiable

ny S ¢ nd active agents,can. be large molecules (e.g., proteins)
%ﬁ%mglg CHES B WS gﬂ%ﬂ?@ﬁﬁ%@ﬁﬁf@%@ Ofietallic, or organic

molecéleshet bemdmpies tfispecificeesanthpaive 2 b entioelitidsl duposition
AR . RA8LFaRE GRS MASNIBARIVE S AN INE &y,
solvate, hydrate, stereoisomer, clathrate, or prodrug thereof.

Also encompassed by the invention are single unit dosage forms comprising an
immunomodulatory compound, or a phanmaceutically acceptable salt, solvate, hydrate,
stereotsomet, clathrate, or prodrug thereof.

Another embodiment of the invention encompasses a kit comprising: a
pharmaceutical composition comprising an immunomodulatory compound, or a
pharmaceutically acceptable salt, solvate, hydrate, stereoisorner, 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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15 antibodies, infliximab (Remicade(r)), G-CSF, GM-CSF, EPO,

topotecan, irinotecan, pentoxifylline, ciprofloxacin, dexamethasone, IL2,

IL8, 11,18, Ara-C, vinorelbine, vinblastine, isotretinoin, andl3-cis-retinoic
waciosFhisdgvention also encompasses the use of native, natgtalizoo4/011630

oot infRmhdnetormisinkitpremipentherinpbationckmtibally encgrmaphssas solvate,
matantsand.dervatiyes (e.q.,. gl%ﬁiﬁg%&@@f%g& Q%%ag“xua%%fg@g

proteins 20 that exhibit, in vivo, at least some of the pharmacological
REeRbpe IHbsidtelivs apernipiiehogny aptitrageat Examples of mutants

includenbutaseaneiieURs e, RELeIRs HathAVERRE OFMAISANIND AR, an

residues that differ from the corress%cl)nding residues in'the naturally

BLUCRRT F8fHs Br AR Bte it iAidB g e Shpaiddeliammpenar "mutants”
iateupcsigingifies laekicadiohydsate mpoiatiesnammally @1&@@%‘5}%} W88, or other

naturally occurring forms e.g., npnglycosylated forms). Examples of
R AR D O B o R S A oAV S 200
Husfiore ratidices)cstioh aadqraieins fosmpah iy iusingolg &l OnlGag i the,

' Ive, portion of the protein of interest. See, e.g.. Penichet, M.L.
R R Sath ot ToTe Bt he assie.
Etﬂﬁé(ieémmmé g@@r@h@ﬁﬂ@ﬁm@mﬁm@dmbmm@mmmyam st preferred
RbumasRiogically Active muiants o eiﬁ&@ﬁ?ﬁl%ﬂg%%%@%%t 1SRRI, Second

also encompassed by the invention. Without being eory, ItIs

5HKe earin sre drdrchmmaliselrotasaBiycimnpomm b aplapletérs cantheic
ibGQRIBlefeRia Al SYReTdisic Walkinihe T%ﬁﬁﬁgﬁ&romﬁgﬁﬁg MEBEPhctive
redau

MDS. It is also believed that certain proteins may reduce or eliminate

BRI h 2 B L rABE iR SO P AR RS, nti-TNE -

andibngiies) ,ﬂﬁlithc?fiﬂb&@ﬁxiaﬂ@a@rygaf@ﬁ@dmmiﬂﬁtj@?@f lareeamaiieah,

an. immunomodulatory compound to 9 5 408 i _

B R S R e Pt it TRt s RaEI i

vigithetis lisvediteat, sodig-immtinomadidlaitins corapbundsoraayoresiies e use
iminat ' ssociated with some protein-based

T e e BB R AR o

CRPETBIRYS DENENTS apdifsrivittessding patdificbimiandaabusligtbeniring proteins

rnbaginent.efihg ioyeny AS96R SillGe;

tre,ducing or avoidin fn@g%f\%esrggﬁer?fgct assf%:%%e{g%giﬂ%]gg g{am‘%ﬁéﬁ%ﬁn

verPReEn bt RAs e FedBletRErapentidatiadey Rytrsanebhedicd VDS sinathat
haedient seiferingiiamn.NMSswhicheompEsesnARRIRIseHNg0. A RaleRt N,

need thereof a t _erap%Eticall or. prophylactically effective amount of an_
& omodurORF e GIES prishsosutear tetsjesme yts” are

psotiiatethat lack carbohydrate moieties normally present in their naturally occurring forms
(e.g., nonglycosylated forms). Examples of derivatives include, but are not limited to,
pegylated derivatives and fusion proteins, such as proteins formed by fusing IgG1 or [gG3
to the protein or active portion of the protein of interest. See, e.g., Penichet, M.L. and
Mornisen, S.L., J. Immunol. Methods 248:91-101 (2001). Vaccines that cause the secretion
of proteins disclosed herein as well as pharmacologicaily 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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10 hydrate, stereoisomer, clathrate, or prodrug thereof. As inevitable

leukemic transformation develops in certain stages of MDS,

transplantation of peripheral blood stem cells, hematopoietic stem cell
wiyemaratiamgor bone marrow maybe necessary. It is believegdhaisHigso11630

womignadliesénof asiig paiiecncotipizdory. Comfotind Eiiested sl aniation of

AIBREASNARUSAL IR NG AR MOSAINAES A4S MPIONE Ao

unexpected synérgism. In partlgular, without being'limited by t‘heory, it1s

safiegtnd thak apranproistiesrd B Somspounthexhibiowing the administration of

BRBURomedURInlAC Y ity Ihat Mmavievids gétél‘éﬁt%ro%%ﬁgéﬁc effects

when given concurrently with transplantation therapy. Im modulatory
compotifiBE SRR EehbtiBYoR VPR AeRBpIER aTorb ederbisy ersing, reducing

deanaCAMVeRiiTRasaociied wWith theJnvasie.RECE I Rl therapeutics or
tg%gsplantatlo 20 and risk of related Graft Versus Host Disease (GVHD).

SIS RTS VT AR S M ks REHBHBE SiedERmd) (previhigh gomprises
aindiostenagaging MESinvbichicesaprsee :pemminigiesing /o3 Raiemy (e otive

a human) an immunomodulatory compound, or a pharmaceuticall

O B o ol O e Tl ABreRIATp st solvate
hhﬂér@afﬁmgi@mn%mtafwmglﬁma@n therapy. 25 The invention

also eﬁgqmamﬁaﬁ@mmgh&%ﬁ%%@gm@% “ﬁlﬁé%g%?%s,

forms, and kits which comprise one or more imimunomodulatory

TEREPERERD 6f Rerhwr itiany cabecpiamlensiftic slvatecthyrirztion or bone

BIFOQIRRBE, lfé@éggaée., Rusesleh thereel.amgrandsacivg iﬂ&ﬁﬁﬂé%%dulatory
0

and/or blood or cells for transplantation therapy. For example, the kit may

CTRIMO A SR RnAp oh Figw Selisanirattidh setsrnedienidy B provides a
ERNRMA0 @iionand anieiu) OBLPRIRSSIY SxaaRNt FIHIDIRHE QNQRRLAT UGS
each of which.is to be used to treat the NMS patient. 4.1. o
OB DR LS SRS Eohh o G ey iemt s i tat
mﬁjﬁmogﬁc@dmwgymgﬁmma&gm%mﬁ%@a@m meiodsation
i ' tents or patent publications disclosed herein, 10 WO .
R T e S oy SR A penlmaion
teerarye %cbsnmm evrigdlpdymtssiciated wigsdivenvasingpiooetunereSotringantation
AgenRisAehial gelamns.asgli Baal - r%l?e\ﬁgy&%“ﬁl%rgla%g%eion

chemistry technigues. Compounds used in the invention may inclu

RAPRATSPROAMAIBPY Uompim aEcHivatineevdtemienainediSricdiph comprises
2ONACRAMINE B BRIBRYically Pt shT-RABINAcELTRaIY ARERRIRD 5 Salts,

olvates, stereoisomers, clathrates, and prodrugs thereof.
pharmaceutically acceptable salt, solvate, hydrate, steréoisomer, clathrate, or prodrug

thereof, before, during, or after transplantation therapy.

The mvention also encompasses pharmaceutical compositions, single unit dosage
forms, and kits which comprise one or more immunomedulatory compounds, or a
pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug
thereof, a second active ingredient, and/or blood or cells for transplantation therapy. For
example, the kit may contain one or mors compounds of the invention, stem celis for
transplantation and an 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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As used herein, unless otherwise indicated, the term "solvates" includes
hydrates of the compounds of the invention. Preferred compounds used
in the invention are small organic molecules having a molecular weight

wessahanabout 1,000 g/mol, and are not proteins, peptides,pkt@us2004/011630

Bﬂ@b@uOl@@l@ﬂﬁ&%ﬁg@mﬁ@dg&@@h&mﬁﬁmﬁw@nﬂeﬂzmmwsd using
hesein 204 1ol &E’?&Wﬁﬁx'c GRS % BedSrmS, a%%d%ﬁé%%roﬁmo

compounds” and "IMiDsTM" (Celgene Corporation) encompasses sm&

g nvsieglss. thamprirRétIa fibhcTinretion P8 rddudd monooptedulatory
Lhi3RRdsI kg Adkpattiallydniibit Lo PLarustion, éa%mﬁsﬁca;_lg purc, and

immunomodulatory compounds are disScussed below. 15 TNF-a is an
MhasRATRI R AsteRB Y Fraliec Byt protirapmsriaer astr st prdpTadieg thereof.

acute inHasadien, IbsadmheprRensNetar AINMBISEIRRGS oI Mhrates of
vents within . TNF-a may play a pathological role in cancer. Without

: ells

SiFYIRALES B tifﬁé%‘f?/‘?%% of the biological effects exerted by the
immuriefededatonyp condpasglis didheydnventie sisdn ereductionalies having a
synthesis of TNF-a Inunynomogdulatpry.compounds of the 20 invention
B e T A A HOR B GeAmcec
istmaolsotidan whignsechilatidey contipaunatsamselddnithe invention may also
be potgot cosSiimt f I§ an increase cell proliferation
dramatically i?égg(%%gg&c%e%g%c%@nt magr]%r%cf%rcﬁlﬁ%lfh%%sulé%?fi moshie

SrRawRRe fidn Thdy=38 0 Relgers Grancertiumktimolanoryee fmellamghsc molecules
6B Skl muhseritaR, o e G4 salhisYRSel mﬁ?gﬁig}g?gg%mm

compounds preferably have anti-inflammatory properties, an

OBt T YariS fermromeinisies semuaRdasalirtsspEbapbunds,

includeNtubasempiligiiedotp cHiRRR FRCHEENONLIRHYAINES 814 monocytes
ubstituted.styrenes, suc those disclosed in U.S. patentno.
G5B I IRR0S o L 5.8 HoBB e e R RS aline ovents

Wi Bidicslts 3WLH2; raliqlay 3 flatxipipeldineid wh depindalinesssughias ed by

; S i inU.S, p t nos. 5,874,448 and 5,955,476; the tetra
S S B, B AR bttty s of e
iperaiehis. the7ogueEen disyothers bATIND - Rt Gaaliodapifperidimdapds of the
HRAINANIBESACOnABIRIRYE deryatives pigialidomide), including, but not

limited to, those disclosed in U.S. patent nos. 5,635,517, 6,476,052,
6,555 B5H1%EnH 398 heisswtiniteddicthanyi isaiexvissintibines substitstesd in the

itV dhGofR4PaROHHPBION LB s MR 00T LIRAAR RIS 200 4/04 4030,

dramatically ir} a dose dependent manner. Immunomodulatory compounds of the invention

may also have a greater co-stimulatory effect on the CD&+ T cell subset than on the CD4+
T cell subset. In addition, the compounds preferably have anti-inflammatory properties, and
efficiently co-stimulate T cells.

Specific examples of immunomodulatory compounds, include, but are not limited
to, cyano and carboxy derivatives of substituted styrenes such as those disclosed in U.S.
patent no. 5,929,117, 1-0x0-2-(2,6-dioxo-3-fluoropiperidin-3y1) isoindokines and 1,3-dioxo-
2-(2,6-dioxo-3-fluoropiperidine-3-y1) 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-yi)-1-
oxoisoindolines described in U.S. patent no. 5,798,368; 1-oxo and 1,3-dioxo-2-(2,6~
dioxopiperidin-3-y1) 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 S-position of the
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indoline ring (e.g.,

4-(4-amino-1,3-dioxoisoindoline-2-yl)-4-carbanoylbutanoic acid)

described in U.S. patent no. 6,380,239; isoindoline-l-one and
wigowmdalingisl, 3-dione substituted in the 2-position with PCT/US2004/011630

indpléne X818 (hehr i pipenieih 5dj0 ( eigpingqine-iphet darbamoylbutanoic ac1d)

duemer i o ppiaeridin 3adLdsaminaisaindolind ane).dgseied 4,
patent no. 5 6,458,810; a class of non;ﬁzgeptlde cyclic amides disclosed

SRPE e i e isROs YRSt Srikios B ox PN trifdpniide, 26 bellioxo-3-

mmglegsumgf@émmgmﬁnmmmﬁﬁqQﬁféyaw&ﬁ;é&‘ﬂl%%c‘ﬂa%&ﬁ?ao
6o %{1 thaLdo mjde, and substituted, 2-(2,6- dloxoplperldln-B-yI)
i AL g Ber i hfoRBisipetidiiR sy inlskdaisiases, 698,579

eslddu% %msanﬂ%mﬂb&@inm& B. wﬂﬁlﬁﬁfaﬁ@l&%ﬁ zﬁag&%@gt%cﬁ;&&ﬁg&ébghtes
n isoindole-imide compound SUChn as tnho escriped Iin ate
B S el S iEa. pafipnov penin-3-41)
répsluatis arsl 20082285 @léciondaseiihe?-21). RORdisandJRiesnationabse
t USO | P bllcat No WO
B R s B B e
Sferifibash ksiihee 1ncofporstatiamdicsiiony re ORI idnontnthiiat Sy 001,

@g”&%ﬂﬁgﬁlﬂﬁdﬂ&h'ﬁglli@%ﬁli@%)m%ﬂéegéﬂﬁa ?EF?@& and Intel?atlonal

rg;unomodulato% compounds of the invention inclu but ar

WRRHERHRR Moo ke Hteb 10N tpmertigral ppliertipn o) VECIARGINAGES). The

eatihstiutgdasiilos amingdftdaedienze bngissidastibedn hlSy a?é%ﬂéé}ﬁorated

5.635,517 which is incorporated herein by reference. These compounds
S U LRSS P TR GRS K ERIHAG € o Wb chebRTBR

ave ruc ure
and Yomrs@acutﬁe mﬁmmmaws@aﬁma%m@iﬁ%ﬁnw@m%m not

|
h%grg%vﬁ n?(:lé}\fll} 5@{@(?@' ultggr%]?ér%/:mi e%%glc Icm:l gr}gg&% o%tlger%/ substituted with
amigRAmho teudioxopipedetior Beyllja Lb%iRateoimdol685,51 7 which is incorporated

X r MmipQl |n ine; 25

h%%é%%r%%%gxgg}%gﬁgﬁpgd{é%%ﬁ ﬁ%ggm Inrlie
1-oxo-2-(2,6-dioxopiperidin-3- yI)-7 an|n0|s‘gm line;
1,3-dioxo-2-(2,6- dIOXOpIpeI’IdI i in,dﬁ)line and
1,3-dioxo-2-(2,6-dioxopiperidii)
immunomodulatory compond

ng to ? class of

in which one of X and Y is C=0, the other of X and Y is C=0 or CH;, and R?is
hydrogen or lower alkyl, in particular methyl. Specific immunomodulatory compounds
include, but are not limited to:

1-ox0-2~(2,6-dioxopiperidin-3-y1)-4-aminoisoindoline;

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

1-0x0-2-(2,6-dioxopiperidin-3-yl)-6-aminoisoindoline;
1-0x0-2+(2,6-dioxopiperidin-3-yl)-7-aminoisoindoline;
1,3—dioxo-2—(2,6—dioxopiperidin»%-yl)-4-aminoisoindoline; and
1,3-dioxo-2-(2,6-dioxopiperidin-3-y)-5-aminoisoindoline,

Other specific immunomodulatory compounds of the invention belong to a class of
substituted 2-(2,6-dioxopiperidin-3-y1) 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



30 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
wintgiiationgl Patent Application No. PCT/US97/13375 12 W 2:08hhk/d: 1630

GatgsanapIUShiiodiol Ne3l Ol AtEhRaHn aksublivhiitni NocMOraBBSER) by
RAGERE WRIth-L orporaled.ieLeln By slefaignce. Representative
compoundsare of formula:R1 R20 XR6 RO NH R3 R4 O 5 in which:
one of X and Y is C=0 and the other of X and Y is C=0 or CH2; (i) each of
Rt, R2, R3, and R4, independenly of the others, is halo, alkyl of 1 to 4
carbon atoms, or alkoxy okbto 4| carbon agonts or (ii) one of R', R2, R3,
and R4 is -NHR5 and the re R3, and R4 are hydrogen;
10 R5 is hydrogen or allcyl of cad R6 is hydrogen, alkyl
of | to 8 carbon atoms, beﬁ’zﬁyl, of halo; prow t R6 is other than
hydrogen if X and Y are C=0 arif (i) each of R, RZ, R3, and R4 is fluoro

5 or (i) epegER’, R2, R3, or R4 is amino. Compounds representative of this

class are of the formulas: O CO N_(W'HH2ZNO O OO r-TICNNH
0 Nkﬁl@oﬁ}%’md Y 18 C=0 and the other of X and Y is C=0 or CHy;

(i) each of RI, R?, R, and RY, independently of the others, is halo, alkylof1tc 4

carbon atoms, or alkoxy of 1 to 4 carbon atoms or (ii) one of R', R, R®, and R* is -NHR®
and the remaining of R\, R, B, and R* are hydrogen;
10 R’is hydrogen or alleyl of 1 to & carbon atoms;
RSis hydrogen, alkyl of 1 to 8§ carbon atoms, benzyl, or halo;
provided that R® is other than hydrogen if X and Y are C=0 and (i) cach of R', R%,
R?, and R* is fluoro or (ii) one of R', R?, R®, or R* is amino.

Compounds representative of this class are of the formulas:

‘é’; 0

o
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|
NH

O
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Q. 0O
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N N
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Q o 0
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AN ao HZN C H2 O 11 1 O P?&tc NH2 13 WO 2005/110408
PCT/US2004/011630 wherein R'is hydrogen or methyl. In a separate
embodiment, the invention encompasses the use of enantiomerically pure

wionms/feogesoptically pure (R) or (S) enantiomers) of these ceptpoasaso1 163

Still othéewFeRifits IvkiETBdwEtky locragrunigsobinusritiombettng
8c8 fisomnaglg:

e e b Gy TR )
TRRBHORE A A SATBRONP C T/US01/50401 (International Publication

No. W@@%&Q&%ﬁﬁ@ﬁﬁhﬁﬁmﬁm&@yQﬁﬁfﬁ&iﬁ@@hﬁ@!ﬂ@b{t{ﬁ@ﬁ%m a class
qf formula ll: Q Y\ NH

%%P tj‘ﬁg’ g @g i §§ TR Calen ﬁ%%@%ﬁ%@% 30030096841

atafﬁ&\mssmaaﬂmnm Inleasieieahreyslicaten e s AT SN BIes] qtntemanonaI

eo iSO eln and.Y is C= d the other i

S B R R TSt sy
R@ﬂf@@)fathjﬂmnbmmﬁb ageylf {@ond4)allcyl-(Cl-C6)heterocycloalkyl,
(Co-C4)allcyl-(C2-Cs)heteroaryl, C(O)R3 , 15 C(S)R3, C(O)OR4,
(Cl-Cs)alkyl-N(R6)2, (Ct-Cs)alk-ylOR5
C(O)NHR3, C(S)NHR3, C(O)N
(Ci-Cs)alkyl-0(CO)R5; R2 is H,
(C2-Cs)alkynyi; R3 and R3gye i pendenty (Cl- Cs)alkyl
(C3-C7)cycloalkyl, (C2-Csﬁ {C2- Cs)alkynyl, benzyl, aryl,
(Co-C4)alkyl-(Cr-C6)heterocyaipallicyl, (Co-C4)alkyl-(C2 17

and pharmaceutically acceptable salts, hydrates, solvates, clathrates, enantiomers,
diastereomers, racemates, and mixtures of sterecisomers thereof, wherein:

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

R’ is H, (C;~Cg alkyl, (Cs—Cr)eycloalkyl, (C,-Cg)alkenyl, (C;-Cglalkynyl, benzyl,
aryl, (Co-Ca)alkyl~Ci-Cedheterocycloalkyl, (Co-Ca)alkyl—(C,-Cs)heteroaryl, C(OIR?
C(S)R’, C(OYORY, (C1-Cy)alkyl-N(R®),, (C1-Cylalkyt-OR®, (C-Calalkyl-C(O)ORS,
C(O)NHR?, C(S)NHR?, COINR’R”, C(SNR’R or (C;-Cy)alkyl-O(COIR’,

R*isH, F, benzyl, (Cy-Cylalkyl, (C;-Ca)alkenyl, or (Co-Cy)alkynyl;

R® and R” are independently (C,-Cy)alkyl, (Cs-Cs)cyeloalkyl, (Co-Cg)alkenyl, (Cp-
Cs)alkynyl, benzyl, aryl, (Co-Cs)alkyl—(Ci-Co)heterocycloalkyl, (Co-Cyralkyl~(Cy-
Csyheteroaryl, (Co-Cg)alkyl-N(R®),, (C1-Cg)alkyl-OR?>, (C:-Cs)alkyl-C(QYOR’, (C;-
Cylalkyl-O(CO)R’, or C{O)OR”;

R*is (Ci-Co)alkyl, (Cy-Cglalkenyl, (Co-Cg)alkynyl, (Ci-Cy)alkyl-OR’, benzyl, aryl,
(Co-Ca)alkeyl~(C;-Ce)heterocycloalkyl, or (Co-Ca)alkyl—(Cp-Csheteroaryl;

R’ is (Cr-Cgalkyl, (C5-Cglalkenyl, (C;-Cg)alkynyl, benzyl, aryl, or (Co-
Cs)heteroaryl;

each occurrence of R® is independently H, (Ci-Cglalkyl, (Cr-Cg)alkenyl, (Co-
Ce)alkynyl, benzyl, aryl, (C;-Cs)heteroaryl, or (Cp-Cg)alkyl-C(O)O-R’ or the R® groups can
join to form a heterocycloalkyl group;

nisQorl; and

* represents a chiral-carbon center.
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20 C5)heteroaryl, (Co-Cs)alkyl-N(R6)2, (Ct-Cs)alkyl-OR5,
(Ct-Cs)allcyl-C(O)ORS5, (CI- Cs)alkyl-O(CO)R5, or C(O)OR5; R4 is
(Ct-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl, (Ct-C4)allcyl-OR5, benzyl,

warybp(Qo«@34)alkyl-(Ct-C6)heterocycloalkyl, or PCT/US2004/011630

(Co-Chapsaific 2oompherds 0AfIRE K. (D10 s) HIQ TR GsjEikEnyycloalkyl, (Cs-
I r -2b_ ereand; f
e e s
GR - Ky BT, bl LRI IO R o (e RB s ORY,
@ouRRiEsn-demaRforsaNtEterepy cloalikgravg oigdorl;and 30

represepnts Ch"f"'@%‘ center. 14 WO 2005/110408
PCT/US206496 11658 #¥léfic compounds of formula II, when n is 0

then RR1ss(@3-Catyaloaliaft; (G2ioaR)alI(Ongh) (GRrSs acyaierz Wenzyl, aryl,

(Co- Ikyl-(CI-C6)heterocycloalkyl, (Co-
R SR BRSO G-
X Es) Ky GRS -T-CHj O)CRRIGISIREY A3, -Gk)alkyl-C(O)OR®, (C;-

i 3 ; N r(Gl- lkyl: and is (Cl-Cs)alkyl,
O P T T S A B e
(Co-Ch)sflogr-etcitie ivatervegs o bfypueB. Bs yalypq 62-Copkerbroaryl,
(CS-CRlalie s NBD 2rk i NGRS RE; 453 .ORS5,
(Cj-Cs)all |-c12}0)<,)ng,m(16 I cgﬁ%%%ﬁ%%{%@ %@&%ﬁ%ﬁgbther
variab ?ﬁ‘ﬁ@@’ﬁ?@@%@ﬂ?@ﬁﬂﬁimr@@ thetsdpeliicetityb hsasydfCHOCH:,
derauisOGHR 205 H or (Cl-C4)alleyl. In other specific compounds of formula

II, R1is (C1-Cs)alkyl or benzyl. In other specific compounds of formula I,
R1 is H, (CI-Cs)alkyl, benzyl, CHZOCMI;IDE Q*ZOCHIB, or -CH2-fl 15
In another embodiment of the compoundg%f grmula ll, R1is R7 R7
" . CH2 MA-.CH2 or NCH S R7 Q R~ wherein Q is 0 or S, and each

occurrB e BPRemROfimspE ARITRP IIAENds sffiRghula I R is

R R’
O o N S o
O S é;f ] R

*

wherein Q is O or S, and each occurrence of R is independently H,(C;.Cg)alkyl,
(Ca-Cy)eyeloalkyl, (Co-Cyalikenyl, (Co-Calalkynyl, benzyl, aryl, halogen, (Co-Cialkyl~(Cy..
Coheterocycloalkyl, (Co-Cyalleyl—(Cy-Cs)heteroaryl, (Co_Cglalkyl-N(R®),, (C1Cyalkyl—
OR’, (C1-Cyalkyl-C(O)OR?, (C1_Cg)alkyl-O(COIR®, or C(O)OR?, or adjacent occurrences
of Rj" canl be taken together to form a bicyclic alkyl or aryl ring.

In other specific compounds of formula II, R is C(O)R”.

In other specific compounds of formula I, R’ is {Co-Ca)alkyl—(C:-Cs)heteroaryi, (Ci-
Cs)alkyl, aryl, or (Co-Cyalkyl-OR”,

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

In other specific compounds of formula II, R! is C(OYOR®.

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

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-dikydro-1H-isoindol-4-ylmethylj-amide; {2-(2,6~
dioxo-piperidin-3-y1}-1,3-dioxo-2,3-dikydro-1 H-isoindol-4-ylmethyl)-carbamic acid terr-
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- 30

(C3_C7)cycloalkyl, (C2_Cs)alkenyl, (C2_C8)alkynyl, benzyl, aryl, halogen,
(Co_C4)alkyl-(C1_. C6)heterocyeloalkyl,
(Co_C4)allcyl-(C2_CS)heteroaryl, (Co_Cs)alkyl-N(R6)2, (CI_C$)alkyl 20
W@%;/Q@4@g)alky ORS, (Ci_Cs)alkyl-O(CO)RS, or C(E)©&Rap@r011630
badyheast: @c&%ﬁ@@é‘ IR t2eipoEkainagetirascisdolined Bijefie; A (2,6-

cﬁsﬁ;ﬁxﬂa%mpshm spaeific£om wfl;e{ﬁ'au ullR LS CEOMRAR A (-

other speC|f|c com%ounds of formula_Il,

deorpifeyiPrESY ssﬁe@%%eﬁﬂm(@hw}@@théﬁ}%ﬂmp@swww 2-
cﬁﬁafa mr{ez%eaﬁmgnﬁmnqﬁ)pﬁf@fﬂﬁlgs#alébﬂ?@éﬁﬁf%almb% gééézfﬁimheow (2-
otner. undgds of Tormula IS n
e G S B r o IO 6) B -0
(bepmﬂﬂémtmfﬁde@wmm?Zyiwembnfummﬁzmgqgm» “
un n nciuae |m e (O
e e e o ST e tin-4-

yé{)@f(i;h.xm@opaummde N-{(2~(2,6- d10xo(3~p1per1dyl)) 1,3- dloxmsomdahn 4-ylymethyl} -

| -4y I)-carb
|c aC| t@?g@%%é %&/11?2?5%%%@%%} %Piglqg%(l))( Obél(.lm es e)?rcar o
yAresthiviohataRaiden /6: H%ﬁ%@d@%@E%QFWM%MDB%H@N@N}(%@;&EMI}
20ixAcRIBe NG Y k3 cdlixas2opsipaienil-issindabahagihy)-acetami

&@Wg (Befiasticslaidxsofinii-nnmdethyheylinisispindeliotxa
vipeetadamide; N(2-(2,6- -dioxo(3 plpcndyl)) 1,3-dioxoisoindolin-4-y1)-2-
S AL I S S R

mmauwmmemwmmme{wfmmeae@«ﬁmyr@wpam@@mimdonn~4 vl

n?éélz‘/q g& 321(3%? %%%%@%%}ig%ben%ﬁw} o)|soL|C:1m§r°’r2‘|%6 Jgréd%?g 53 -dioxoisoindolin-
4NQ@%@:@M@@J@§@@@@?MW&MOXO|SO|ndolln 4-

ymetilpronapadie mmunomodutas ds of th
6-dioxo(3-piperidyl) 0)-1.3-dioxolsondonn-4- ?/ Y ]ﬂvﬁmon belong to a class

°§Wﬂéj91%éﬁ?ﬁé%ﬁwa]@8?@ 8, é’%ﬁwe%ap&imﬁ»bh%@mwﬁﬂonn 4
za@zﬂD?@%th}MQmpdﬁ;Bgmf%og No. WO %8/?4120 Iz)md Imet}ed States Patent No.
piperidy ioxoisoindolin-4-yl)methyl

EEN: F&Sﬁé&ﬁﬁa & RAC T AR S SRS et S S —
and Yelfambylmethyl acetate;

N-(2-(2,6-dioxo(3-piperidyl))-1,3- dioxoisoindolin-4- yl)pentanamide;
N-(2-(2,6-dioxo(3-piperidyl))-1,3sdioxoisoindolin-4-yl)-2-

thienylcarboxamide; N-{[2;(2,6- |oxo(3 pipridyli-1,3-dioxoisoindolin-4-yl]

15 methyl}(butylamino)carboxamige; ™\

N-{[2-(2,6-dioxo(3-piperidyl
(octylamino)carboxamideRand
N-{[2-(2,6-dioxo(3-piperidyl))-1

and pharmacentically acceptable salts, hydrates, solvates, clathrates, enantiomers,

5 |oxoﬁ‘éo dolin®={A] methyl}
RS

4d|0x0|somdolln- 1

diastereomers, racemates, and mixtures of sterecisomers thereof, wherein:

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

Ris H or CH,OCOR’;

(i) each of R', R, R?, or RY, independently of the others, is halo, afkyl of 1 to 4
carbon atems, or alkoxy of 1 to 4 carbon atoms or (ii) one of R', R?, R?, or R*is nitro or
-NHR’ and the remaining of R!, R, R®, or R* are hydrogen;

R’is hydrogen or alkyl of I to 8 carbons

16
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25

4-ylj methyl} (benzylamino)carboxamide. Still other specific
immunomodulatory compounds of the invention belong to a class of
isoindole-imides disclosed in U.S. Patent Application Publication Nos. US

Ww20:2603Q045643, International Publication No. WO 98/541 %@ randdonitadse

StatesRB &siosén, a8s3Dsf 154 Seachoofaivishbisning chjoratedverein by
referepce, Rephgpt i ompounds are of formula lll: RLOR R2N O
R3 X R6 R4 1ll and pharmaceutlcally acceptable salts, hydrates, solvates,

clathrdteds Brizhfnotaed$r %@a&l@@@mé@sﬁmemm@x ahdsmixalresfdf to 4;

stereoj L ;
s e e e AN B ER RIS 1o

qﬁr&?@ﬁéﬁaﬂéﬁtﬂ; Bf 8 Bthieksn loR gt \rmeguless ber amsihgler.

HatkaytRf1ntg &C@M}B]SQ@E@HE) ane1tRk B2.&R 3. Bdngpitro or 30
-NHR ;-a,nd the remainjng of R R2, R3, or R4 are hydr en; R5is

o PR FI0 RGO B OB A
PCT/LTSE@@ddﬁfk]aﬁﬁﬁraRcb;tdmganeﬁlkyl of 1 to 8 carbon atoms, benzo,
chloro oro; R'is.R7- CHRlO R5R). R7 js m-phenylene or

p- pher?y gggegres(e@al%ﬁ 3omrP Wlﬁlcﬁa(r Es}% va#ue of 0 to 4; each of R8
and R9 taken independently of the other is hydrogen or alkyl of I1to 8 5
carbon atoms, or R8 and R9 taken together are tetramethylene,

) or CH2CH2XICH2@H2 in which X1 is
0 |ofto’8 car n atgis, or phenyl;

Hon c "‘t' D%e@ré%ré%ié‘ﬁf&tlvge compounds

wherein:
one of X and Y is C=0 and the other of X and Y is C=0 or CHy;
(i) each of R', R?, R, or R, independently of the others, is halo, alkyl of 1 to 4

carbon atoms, or alkoxy of 1 to 4 carbon atoms or (ii) one of R?, R%, R®, and R* is -NHR®

and the remaining of R, R? R, and R* are hydrogen,;

R’ is hydrogen or allyl of 1 to 8 carbon atoms;

R® is hydrogen, alkyl of 1 to § carbon atoms, benzo, chloro, or fluoro;

R’is m-phenylene or p-phenylene or -(CyHay)- 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 §
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;

R’!
R% X RS
N NH

4

RB Y
R4
in which

one of X and Y is C=0 and the other of X and Y is C=0 or CHy;
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20RO XR6110R10R8 R3N-CH O-C-R~CH-N R9 R4 2 wherein:
one of X and Y is C=0 and the other of X and Y is C=0 or CH2; (i) each of
R', R2, R3, or R4, independently of the others, is halo, alkyl of 1 to 4 15

weashe: aiqms, or alkoxy of 1 to 4 carbon atoms or (ii) one ofpRy/BBoRd11630

and R4dsh NHRR G tbneirk‘tnmmpgndéﬂly Rt it Bﬁa@t@dmyﬁir@gem 4 carbon

of.| to carbon.atoms; R 6.1s of 1
% %%O%%benzagbo Iorén oF r{éro eli?f% %p%ﬁgﬁgw © orprotected
pphe aylbiie ey 2! R irRAHR¢handBS aadaidmed) sod; 20 each of RS
and R take0dndsReidanib abloe ot ISy a0 g Ak afdofg 8
carbon atoms or R8 anid R9 taken together are tetramethylene,
pentarﬁ%h%@ﬁ@sqaet%étﬁmeﬁedwe@ﬂ@@mQxcHzc:Hz in which X1 is
-0-, -S-, or -NH-; R10 is hydrogeaj alkyl of to 8 carbon atoms, or phenyl.
Other representative comgggund are of formiffa: 25 RI 2R X R6 0N
~NIH R3Y R4 in which one and the other of X and Y
is C=0 or CH2; 17 WO 200 8 FETirs204/011630 each of R",
R2, R3, and R4, independBhtly af the bthers, | , alkyl of 1 to 4 carbon
atoms, or alkoxy of 1 to 4 carboR&toms or (||) one of R1, R2, R3, and R4
is nitrgpxpretected amino and the remaining of RI, R2, R3, and R4 are
hydrogen; nd R6 is.hydrogen, alkyl of Ito 8 carbon atoms, benzo, chloro,
or fluobge © X and Y is C=0 and 'the other of X and Y is C=0 or CHjy;
(i) each of R, R?, R®, and R?, independently of the others, is halo, alkyl of 1 to 4

carbon atoms, or alkoxy of 1 to 4 carbon atoms or (if) one of R, R%, R®, and R* is -NHR®

and the remaining of R', R%, R®, and R* are hydrogen;

R’is hydrogen, alkyl of 1 to 8 carbon atoms, or CO-R™-CH(R'NR®R® in which
each of R, R*, R, and R'® is as herein defined; and

R%is alkyl of 1 to 8 carbon atoms, benzo, chloro, or fluoro.

Specific examples of the compounds are of formula:
o H

X RS YN
N o
Y

NHCO—R™CH(RTNRER?

in which:

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

R®is hydrogen, alkyl of 1 to 8 carbon atoms, benzyl, chloro, or fluoro;

R’ is m-phenylene, p-phenylene or ~(C;Han)- 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 o 8
carbon atoms, or R® and R® taken to gether are tetramethyiene, pentamethylene,
hexamethylene, or -CH,CH, X' CH,CH,- n which X' is -O-, -5~ or -NH-; and

R is hydrogen, alkyl of 1 to 8 carbon atoms, or phenyl.

The most preferred immunomodulatory compounds of the invention are 4-(anyino)-

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

5 Other representative compounds are of formula: Rl R2 X6 O N NH R3
O Y 4 O in which: one of X and Y is C=0 and the other of X and Y is C=0
or CH2; (i) each of R1, R2, R3, and R4, independently of the others, is
whadeysadkydoef 1to 4 10 carbon atoms, or alkoxy of 1 to 4 carberratesis: @k 1630
Tiiy epeedRysRe; R3ilapld Rk AR anpdititoneWaininghit R ARAnRR-(2,6-
4 ogen, IS hyd I arbon.atoms, or
e S e R R R
herein defined; and R6 is alkyl of 1 tg%8 carbon atoms, benzo, chloro, or
fluoro. 15 Specific examplesofth, ts are of formula: OH 9 X
R6 NN O Y NHCO-R7 CH( igF=@ne of X and Y is C=0
and the other of X and Y is C=@ or CH2; Rgis\aydrogen, alkyl of | to 8
carbon atoms, benzyl, chloro, HLuor(S? 20R7 iszrln-phenylene,
p-phenylene or -(C"H2")- in which n has a value of O to 4; each of R8 and
RO taker iR e oo Rydfsgerrisrinigh by -wgridinpdst-dione has
aierfagloaviliScanaiR sakemtogether are tetraniethylene, pentamethylene,
hexamethylene, or -CH2CH2X'CH2CH2- in which X' is -0-, -S- or -NH-;

and R10 is hydrogen, alkyl of 1 to 8 gArbon atoms, or phenyl. 25 The most

preferred immunomodulatory woonds gf the invention are 4-(amino)-
2-(2,6-dioxo(3-piperidyl))-isoig '\ﬁ jone
3-(4-amino-l-oxo-1,3-dihydro- 1$oindol-2-y plﬁé idine-2,6-dione. The

compounds can be obtained vi&!—&_tandaro@synthetic methods (see e.g.,
United States Patent No. 5,635,517, incorporated herein by reference).

Other specific immunomodulatory compounds of the invention include, but are not
lirnited to, 1-0x0-2-(2,6-dioxo-3-fluoropiperidin-3yl) isoindolines and 1,3-dioxo-2-(2,6-
dioxo-3-fluoropiperidine-3-y1) isoindolines such as those described in U.S. patent nos.
5,874,448 and 5,955,476, each of which is incorporated herein by reference. Representative

compounds are of formula:

wherein Y is oxyvgen or H? and

sach of RY, R% R, and RY, 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-y1)-1-oxoisoindolines described in
U.S. patent no. 5,798,368, which is incorporated herein by reference. Representative

compounds are of formula:

R O o
T A
N\ H
/N N
R /C\ k/&
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18 WO 2005/110408 PCT/LTS2004/011630 The compounds are
available from Celgene Corporation, Warren, NJ. 4-(Amino)-2-(2,6-
dioxo(3-piperidyl))-isoindotine-1,3-dione has the following chemical
wealrsetiaués N-( O N NHZ O O H The compound PCTIUS2004/011630
3-(4-anpireelroeeil 3 Rihypdredisgindd|-2adypinetiting-Adotioneihagothskyl of 1 to
%oll win chemicaﬁstrufct re: g N.O N NH2 O H Other specific
rﬁ#}fﬁ?o S0 o SR AL BPIR IR ntion include, but are not
limitedthet spro2s (Rfadioxe@:fuatopperdimd8y 1 Jisdindaline mainde, but are not
-diQx0:2-(2, igxQ-3-fl iperidine-3-yl) isoindolings. such as those
e A B A o R R AT us
3 nacotpordiddheleinbichaforenueorRephesentativelcoamp oRaerssangatife compounds
@MlaRZ O C'NF N'H R3 R4 wherein Y is oxygen or H2 and 10
each of R', R2, R3, and R4, 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 immurp@’mo%natory compounds of the invention
include, but are not limited t@, theltetra sypstituted
2-(2,6-dioxopiperdin-3-yl)- rsomdal destribed in U.S. patent no.
5,798,368, which is incorp in by reference. Representative 15
compounds are of formula:

in which
10 Y is oxygen or Hj,
a first of R' and R* is halo, alkyl, alkoxy, alkylamino, dialkylamino, cyano, or
carbamoyl, the second of R! and R?, independently of the first, is hydrogen, halo, alkyl,

alkoxy, alkylamino, dialkylamino, cyano, or carbamoyl, and -

R’is hydrogen, alkyl, or benzyl.

15 Specific examples of the conpounds are of formula:
R'i
f e 3
\ R H
N N”
CH»
R? ©

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

20 the second of R' and R, independently of the first, is hydrogen, halo, alkyl of from
110 4 carbon atoms, alkoxy of from 1 to 4 carbon atoms, alkylamino in which alkyt is of
from 1 to 4 carbon atoms, dialkylamino in which each alkyl is of from 1 to 4 carbon atoms,
cyano, or carbarmoyl, and

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

25 compounds are of formula:

20



OCN~jH R3iC ~~. R4 HH 19 WO 2005/110408 PCT/US2004/011630
wherein each of R', R2, R3, and R, independently of the others, is halo,
alkyl of | to 4 carbon atoms, or alkoxy of 1 to 4 carbon atoms. Other
wepgeEie iimunomodulatory compounds of the invention inclu@ey o 1630
not limited to, 1-oxo and 1,3-dioxorZ-(2,6-dioxopiperidin-3-yl) isoindolines
disclosed in U.S. 5 patent no. 6,40 613”w ich s incorporated herein by
reference. Representative comp l&iR10 113 NO
CiIRNCH C\" R2 a in which 10 r H2j a first of R1 and R2 is
halo, alkyl, allcoxy, alkylamino, dial %(Iam no, ¢ carbamoyl, the
second of Rl and R2, independentfyof the first, is hydrogen halo, alkyl,
alkoxwhmkegalmﬁm oamfmamh@ heygnikoncahameyl sntddR3isms, alkoxy of

S R A S Bt e RS A PR 15 5 woms

dyalw; au@ytmm 1 to 4 carbon atoms, alkoxy of from |to 4 carbon
s atomsydiglicylamyno ipRich,8ach AL SRR AR g GBI AR of from

I to 4 carbon atoms, alkoxy of from I to 4 carbon atoms, alkylamino in which alleyl 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.
10 Other specific immunomodulatory compounds of the invention include, but are not
limited to, 1-oxo and 1,3-dioxoisoindolines substituted in the 4- or 5-position of the indoline
ring described in U.S. patent no. 6,380,239, which is incorporated herein by reference.

Representative compounds are of formula;

0O O
I
o0
| N—C™—(CH,)~C—R!
X? 3
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 R?); one of X' and X? is amino, nitro, alky! 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, formy!, 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:
'e) O
il
C~R2 9
| N—C*(CHyjz~C—R'
X2 ;'23

X’!
in which the carbon atom designated C* constitutes 2 center of chirality when n is

25  not zero and R! is not B* ;one of X! and X7 is amino, nitro, alkyl of one to six carbons, or
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cyano, or carbamoyl, 20 the second of R' and R2, independently of the
first, is hydrogen, halo, alkyl of from 1 to 4 carbon atoms, allcoxy of from
1 to 4 carbon atoms, alkylamino in which allcyl is of from 1 to 4 carbon

waiems: dialkylamino in which each alkyl is of from 1 to 4 carbeq/atem$o: 1630
Sahoest GarghmofXand RaddirdesgeenchlkfRifAid R’ Indedendehiont the other, is

igrasy o Renavk QUi e eseTial e, 25, compount e of ormua. 20

O 2005/110408 PCT%J_szoﬁomonaso %l’gwfi"b%%éﬂ%géﬁg&%ﬁgr&%% oyl
O Wi P RisebpIR tarfbrarkehyIsdikhiot fralee bid4lcarsbn atoms,
alkoxythelr i dsdRrAisarpn Blams-Lialkyianino in which each alkyl is of
from Ito 4 carbon atoms, cyano, or carbamoyl, 5 the second of Rl and R2,
independently of the first, is hydrogen, hd, alkyl 02f from |to 4 carbon

atoms, alkoxy of from 1 to 4 carbog-a < aII@/*TaL?fnino ir@/\/hich alkyl is of
from 1 to 4 carbon atoms, dialkylg i #kgH& bf from | to 4
carbon atoms, cyano, or carbgfnoyk, R3 ighydrogen, alkyl of from 1

to 4 carbon atoms, or benzyl. 10 Other sgecific immunomodulatory

comp s of the invention include are nat limited to, I-oxa and ,
3 o e s R s S SR el e e s
ngégeribunl R’ Uk Soipatermaiof 6,380 238 autiich istincalipdrateskheinchpons, or
lerenge RapLeSeRRiue SRR AR 8 VIR QbR OB s
hydroicy or NH-Z; R” is alkyl of one to six carbons, halo, or hydrogen; 7 is hydrogen, aryl,

or an alky! or acyl of one to six carbons; and n has a value of 0, 1, or 2; and the salts thereof,

Specific examples of the compounds are of formula:

O O
H
(E-—-Rz o)
| N—C—(CHp)-C—R'
X2 RS
X1 9

wherein one of X' and X% is nitro, or NH-Z, and the other of X' or X2 is hydrogen;
each of R and R%, mdependent of the other, is hydroxy or NH-Z;

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

Z is hydrogen, phenyl, an acyl of one to six carbons, or an allcyl of one to six
carbons; and

n has a value of 0, 1, or 2;

provided that if one of X! and X? is nitro, and n is 1 or 2, then R' and R? are other
than hydroxy; and

if -COR' and -(CH.,),,COR? are different, the carbon atom designated C” constituteé

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

7
¢RE@
| N—C™(CHy)—C—R’
XE RS

X'i O
wherein one of X' and X° is alkyl of one to six carbons;
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;
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15 in which the carbon atom designated C* constitutes a center of chirality
(when nis not zero and R' is not the same as R2); one of Xl and X2 is
amino, nitro, alkyl of one to six carbons, or NH-Z, and the other of X' or
whisdmdiegen; each of R and R2 independent of the othegds el ffzo
NH-Z; RB tsytiyebrog eheadkylrodghe ftonsixocaxbonsytsate, aordiiefbafloyk 6 sx
9&9@%9%@1 daryl, alkyl of one to six carbons, formyl, or acyl of one to six 20
rbon’s; and n has a value of 0, 1, or 2; provided that if X1 is amino, and
nis 1 ort2s thediRodhd R2 Zrendot both hydroxy; and the salts thereof.
FurtherieppseaiAacormRUALS S ol TUBoR foky (B2 QKT N:R R itutes
(CH2)n C-RI XlI'in which the carbon atom designated C* constitutes a
cepner of ehrality- when n is 25 not zero and R' is not R2; one of XI and X2

is aming Nt 304 88 RReR:HH SaHAARN RPN O 2001 LAQ4A0B clude, but are
PCT/tJS2004/011630 NH-Z, and the other of X1 or X2 is hydrogen; each

R RIS At BHREP RS hy drosP SF RIHLEeRE Begpiion with
nbelioxehs tarhonsyibatulieshdiegabeZushgdmagennarg 408 anailaar is

agxl ogrgtng ﬁ%réix garb?ns ang,n has \flalue of 0,1, or 2. (B’gger _
1Fﬂepggsen?atlve (%anrgueﬁe Sare o ormuta. & quﬁﬁlﬂscfl v -%{%HZ)n

C11 5 X1 O in which the carbon atom c@sig
of chirality when n is not zero apgR1 ighot R
amino, nitro, alkyl of one to six -@

is hydrogen; each of R1 and R2 ihg other, is hydroxy or
NH-Z; R3 is alkyl of one to six carlgans, halo, or hyd®en; Z is hydrogen,
aryl, 10 or an alkyl or aryl of one to six carbons; and n has a value of O, 1,

or 2; aﬁrgeﬁ?én'salts thereof. Speg_:ific examples of the compounds are of
formuldre@atdon atoms designated constitute centers of chirality;

X 1s -C(0)- or -CHj,-;
R'is alkyl of 1 to 8 carbon atoms or -NHR?;
R* is hydrogen, alkyl of 1 to 8 carbon atoms, or halogen;

ted B* constitutes a center
e of X' and X2 is
he other of X'or X2

and

R’ is hydrogen,

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

cycloalkyl of 3 to 18 carbon atoms,

phenyl, vnsubstituted 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,

benzyl, unsubstituted or substituted with alkyl of 1 to 8 carbon atoms, alkoxy of 1 to
8 carbon atoms, halo, amino, or alkylamino of 1 to 4 carbon atoms, or -COR* in which

R* is hydrogen,

alkyl of 1 to § carbon atoms, unsubstituted or substituted with alkoxy of I to 8
carbon atoms, halo, amino, or alkylamino of 1 to 4 carbon atoms,

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, hale, 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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C* R2 O X2 N-R3 (CH2)n C-R1 X1 0 wherein one of X1 and X2 is nitro,
or NH-Z, and the other of X1 or X2 is hydrogen; each of R' and R2,
independent of the other, is hydroxy or NH-Z; 15 R3 is alkyl of one to six

weRthenseaalo, or hydrogen; Z is hydrogen, phenyl, an acyl af@ngdagiX 1630
carborGopamasiof tat G&mﬁﬁcﬁikaﬁaﬁbﬁmbﬁaﬂm&m&H}A@t@ﬁeﬂ ok pedpdied
rovi edthtlfo f X'and X2isn nd n then
B R A B e B B 0 oS berein
Eue:harlopncatbmldes@nawm@tmhsasmemeﬂmﬂxﬁsmaﬂtyr ®$hbred using

e e S ST i b i R ol

W BYRIBREIRS; independent of the other, is hydroxy or NH-Z; R3is

aicyl ok@%m%ﬁ%ﬁpﬁﬁeme%mmw%@@:ﬁ%ﬁ%%%wuy
PCT/US2004/011630 Z is hydrogen, éﬁgn acyl of one to six

RSABEIRES B0 PRIRVIRS 0 ERXIC &6 #iAion sply el shocampyund to

whdlfHe QRS @éldrs(%&%@QRﬂoﬁfﬁaﬁﬁf@iﬂﬁdHﬂ@ﬁmq@'@% desionaieds from
C’ constitutes 5 a ce chlr elStlléother ecific

TN 6%%%%%386 e Atfor %?h]ﬁ%luﬁﬁrtf&FeeXﬁ%’Ph
Hxiydﬁ&ﬁkmawxﬂdbﬁdteﬂrom&andﬂm@hbnedqﬂ mmmmgtmaﬂmﬂeﬂa@homc acid,

azeqosétgcgéfté]nc% 1(&'?3?&%{: - Dydroxy: é%hgeﬂ%n- r I de 1rI|1ng I mal %tgcld sorbic
IC

IS incorporate ereir b y re erehce &eprésen ative
mm@gmé etfortiiteid opbihate acid, embolic acid, enanthic acid, and the like.

Compounds that are acidic in nature are capable of forming salts with various
pharmaceutically acceptable bases. The bases that can be used to prepare pharmaceutically
acceptable base addition salts of such acidic compounds are those that form non-toxic base
addition salts, i.e., salts containing pharmacologically acceptable cations such as, but not
limited to, allali metal or alkaline earth metal salts and the calciumn, magnesium, sodium or
potassium salts in particular. Suitable organic bases include, but are not limited to,
N,N-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine, ethylenediamine,
meglumaine (N-methylglucamine), lysine, and procaine.

As used herein and unless otherwise indicated, the term “prodrug” means a
derivative of a compound that can hydrolyze, oxidize, or otherwise react under biological
conditions (in vitro or in vive) to provide the compound. Examples of prodrugs include, but
are not limited to, derivatives of immunomodulatory compounds of the invention that
comprise biohydrolyzabie moieties such as biohydrolyzable amides, biohydrolyzable esters,
biohydrolyzable carbamates, biochydrolyzable carbonates, biohydrolyzable ureides, and
bichydrolyzable phosphate analogues. Other examples of prodrugs include derivatives of
immunomodulatory compounds of the invention that comprise -NO, -NO,, -ONO, or
~ONO; moieties. Prodrugs can typically be prepared using well-known methods, such as
those described in 1 Burger's Medicinal Chemistry and Drug Discovery, 172-178, 949-982
(Manfred E. Wolff ed., 5th ed. 1995), and Design of Prodrugs (H. Bundgaard ed., Elselvier,
New York 1985).

As used herein and unless otherwise indicated, the terms “biohydrolyzable amide,”
“biohydrolyzable ester,” “biohydrolyzable carbamate,” “biohydrolyzabie carbonate,”

“piohydrolyzable ureide,” “biohydrolyzable phosphate” mean an amide, ester, carbamate,
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O X R2 10 R1 OH wherein: the carbon atoms designated * constitute
centers of chirality; X is -C(O)- or -CH2-; Rt is alkyl of 1 to 8 carbon atoms
or -NHR3; 15 R2 is hydrogen, alkyl of 1 to 8 carbon atoms, or halogen;
wangdR3deydrogen, alkyl of 1 to 8 carbon atoms, unsubstituyteg;@€2q04/011630
esuibemitiee sidth ot kbrypbhie, te®ectivobn eterrenhaiodhairesther: alkylass ims

0104 CREA00 RS, 2 DENFHO lel o GRRR0 Q&%E‘e‘éuﬁﬂf@}é% compound

unsubstituted or substituted with alkyl of 1 to 8 carbon atoms, alkoxy o .
AV BiegrREn IRRFIECh Al P emiAeh oF Hidhaninstsnioiadicarboansebafsiction; or 2)

ibenAykLibNsHBsHiLe Rk SUBsEWad With _@é‘%eqjia&%i@aﬁ@/@&w@&mﬁound.
llcoxy of 1 to. 8 carbon atoms, halo, amino, or alkylamino of 1 to 4
P@%ﬁ%{)&m}%ﬁ%@% FRFFRCES RRYEHG ARS dritestitg) omiaoBogenpiens, lower

atﬁm@,amjsub@tﬁtqmmau%&gqtﬁamr%&t@@ymﬂ @%&ﬁ@?ﬂ%@%ﬁﬂ?g}d,
hal ino, llcylami f 1 to 4 carbqn_ atoms, cycloallcyl of 3 to 1
B R Bt R B bSO SO ARG P i

thampishadithinssteiolonet bian3ad aaiiy bterrs (halb 28mm:ocarbonyl-

| S, or benzyl, unsubstitut r substityted .
O L B T K L ek S
%F%ﬁ@h@}imémrﬁqimﬁ@ﬁxlmim@akbﬁmﬁm@@wmﬁammmsterg).

R HS 200HIAER . Gompaunas Aitheinyentie ﬁym@cﬁzg %&Peg alicy] amides,

commercially purchased or prepared according to the methods describe
DU AE I b REAT B EatigRS erdcbsdentiareliylrdeaial, pdeallxamples
aPbieISAarpRUBIS e ReAsYEIae  iaaly. S hesized Oliesolugd.using,

D R e R s IO minet herarotyehs and
heteroaromatic amines, and polyether amines,

Various immunomodulatory compounds of the invention contain one or more chiral
centers, and can exist as racemic mixiures of enantiomers or mixtures of diastereomers.
This invention encompasses the use of stereomerically pure forms of such compounds, as
well as the use of mixtures of those forms. For example, mixtures comprising equal or
unequal amounts of the enantiomers of a particular immunomodulatory compounds of the
invention may be used in methods and compositions of the invention. These isomers may
be asymmetrically synthesized or resolved using standard techniques such as chiral columns
or chiral resolving agents. See, e.g., Jacques, I, et al., Enantiomers, Racemates and
Resolutions (Wiley-Interscience, New York, 1981); Wilen, 5. H., e al., Tetrahedron
33:2725 (1977); Eliel, E. L., Stereochemistry of Carbon Compounds (McGraw-Hill, N,
1962); and Wilen, S. H., Tables of Resolving Agents and Optical Resolutions p. 268 (E.L.
Eliel, Ed., Univ. of Notre Dame Press, Notre Dame, IN, 1972).

As used herein and unless otherwise indicated, the term “stereomerically pure”
means a composition that comprises one stereoisomer of a compound and is substantially
free of other stereoisomers of that compound. For example, a stereomerically pure
composition of a compound having one chiral center will be substantially free of the
opposite enantiomer of the compound. A stereomericaily pure composition of a compound
having two chiral centers will be substantially free of other diastereomers of the compound.
A typical stereomerically pure compound coniprises greater than about 80% by weight of
one stereoisomer of the compound and less than about 20% by weight of other

25



10

20

25

30

As used herein and unless otherwise indicated, the term
"pharmaceutically acceptable salt" encompasses non-toxic acid and base
addition salts of the compound to which the term refers. Acceptable

waohdoxi64a€id addition salts include those derived from orgapigghs/e11630
sirmg'mninea@ttisﬁtﬁ.rdmslﬁsmmam'r@ thefad) whiehtin chadehton e&mmwd@t of one

SESElon A1 Il ORI 00, GO0 04 WM Rl cresomers

anesulphonic a acetic acid, tartaric acid, AL , SUCCIRIC
cfdie @ivtripcamd{, gvalivacigrefabbily amdtag@hmnalamd%‘hdnrtmeagﬁdpﬁamylic

AGi0y; DiHhRliG e ‘éoﬁ%ﬁﬂ&%ﬁ& 'fés? Hﬁﬂ%ﬁlﬁg% Jor gv%?% lé?th% QMBOHA S isomers

that are acidic in nattire are capable of forming salts various

Piberremaaved snd ceeytaisisry @featﬁtefha?s &T%ahpegkidfone
RERRASRhIMAciticaly daiacseptablsdaseanditi Qtﬁ%taefoat&%fégigoms

compounds are those that form non-toxic base addition salts, i.e., salts

COREAARBCERGrha dSRLER A Epiesiethemvrs aitad, Bateat Himeemerically
darickati melal oratkineoadanh eigisal @@@& thenGalsi BN ROSIHNGS one

odlum or g tassium s |tSI %%) icular. Sui %hﬂor aéc bases include,

FUrrems: i e, BTN ATIG CHBHOFRkeor Prferably
ahakn i aﬂwﬂ@%ﬁyeyegmylm aratae s emefdumainemnd. As used herein and
%@%%M%lcatedgtdy%n%rﬁp% 2 &I'Heen L;;:S)teg%’hr? re%;lnns %ngereomencaily pure

erwise In e term pro rug means erlvatlve (0}
ceompeitiag ehacesmroydtbiying @nm@@abﬂmt@enﬁtselaeb@ﬂmden Bologicalerically

&eRALiENSARMIER AoVl e RIaVE e Jhe GarR#nd. %aaqg%one chiral

prodrugs include, but are not limited to, derlvatlves of iImmunomo tory
EBtpounds of the invention that 25 comprise biohydrolyzable moieties

such gshighydohmableamides Biphudre a?tseaﬁ&@ﬁsa Rigbydralvzablesnd a

carbamates, blohydrolyzable carbonates ioh onzabIe ureides, and
TBISRIFETy P4b R BHOE, e SRS etre F e ﬁqmé%eéf%?am@aﬂ In addition,
i'ﬁmmaerelmmsaﬁm of almmmmmgufammmmemaﬁs abihedioventiem, for

that -ONO2 moieties. Prodrugs can .
RO e e s PR G A S Rgge mterpeted as

egesanidesing diBigrgersthdetiCinal Chemistry and Drug Discovery,
172-178, 949-982 (Manfred E. Wolff ed., 5th ed. 1995), and Design of

Prodrugs (H4Bundgaareheth . Elaaivigra dewpgork 1985). As used herein

and u%ess otherwise |gd|cated the terms "biohydraglyzable amide,"”

"biohy'dPSIJ% SHIE SEP8PC ARGy ARSI SIS BaRs frstar thsuﬁﬁm;ﬁéwposmons
ofahb@m@aﬁnoa&ogmhydﬁatyaammummedutmlw@mbaamaﬂhe%tam Mma

m@‘and %%%éléj 3%{65 ggf}r(?n ac 1V’e agét\{t\éoargcc):gge{g'l]é OL% %fectmg or improving the

process of blood cell production. Specific second active agents also stimulate the division

o2
5

and differentiation of committed erythroid progenitors in cells in vitro or in vivo,

Second active agents can be large molecules (e.g., proteins) or small molecules (e.g.,
synthetic inorgam'c, organometallic, or organic molecules). The second active agents
include but are not limited to hematopoistic growth factors, cytokines, anti-cancer agents,
antibiotics, 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, L2, JL8,
1118, Ara-C, isotretinoin, 13-cis-retinoic acid, 12-O-tetradecanoylphorbol-13-acetate
(TPA), 5-AZA2’-deoyxcytidine, S-nitrocamp-tothecin, transretinoic acid, amifostine,

amphotericin B and liposomal amphotericin B, anti-CD-20 monoclonal antibody, anti-
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carbonate, ureide, or phosphate, respectively, of a compound that either:

1) does not interfere with the biological activity of the compound but can

confer upon that compound advantageous properties in vivo, such as
“Mmmldwgation of action, or onset of action; or 2) is biologigadly:épamlitMgsso

thymiscybrgleheldliNAIG) terthei bidtogieaty-agtive e Orapatindn & Pxamples afoclonal

hiehy; I estersncly e not limited to..lower alkyl esters,

lowe r&%qc%i)%alkyl giﬁf}a%_’(g%%ﬁ%é%gfgﬁ%&%&%ﬁ%ﬁg&%&%@%,

BIRTSeaPbeRNiSXFHHRAT s b Ibymestiapinands pheaityoxydteb esides),

dagionul asters, Eusirasoithaidy! ﬁ&%ﬁ%ﬂi@&t‘ﬁﬁ'ﬂéﬁ&}%@aﬂﬁ%ﬂ gentuzumab

alkoxyaeyloxyallcyl esters (such as methoxycarbonyl- oxymethyl, o
GRS BRI SA SIS SBRBEERY) CapBEA S e b ot NF - antibodies,
iafkamvatiuk dRiesien, ehinlineasiassoapdAanavinoEiyieaie i dS RS
acetam,idomfﬁ% esters). Examples of biohydrolyzable amides include,

B Rrotfi GSERERRS Renaeional 2Rt he Jrhidesmonoclonal
ailibogpCyd Eymipeietoddle yiarfinio abideasborythe gaid e ¥ainpIRsiostatin,
T R .
Wd]?ﬁnbﬂﬂé?kgﬂarﬁﬂdm lﬁ@ﬁ@mctm&omﬁdmethm@mmﬂmm; anfor necrosis
RabistepAinesaataUs i adHision campaNde alile mveation, ,
contain one of more chifal centers, and can exist as racemic Mixures of

SeFaffi GBS BRI RS BTl stere Sevs o TTeis RtoBneionpenod withs seeention is
0 UseoafisHRrRANECAIANRITRENSAS RUCR RO IRMINAS ASYgILaS the

use of mixtures of those forms. For example, mixtures comprising equal or

20 unéGiFIPEARGARE ST TR BRAFES the 156 P BshMte HRFTRNMavrOmBEURatbry
reqnpaundsrofde. Myentienivahasatinmataodsand cCRIReSIIeNS of o,
thgi%né/degtion These isomers may be asymmetrically sy,ntheS|zed_ or

Fesolve Oﬁ%ﬁsr?go RRAY PG SsueR bat 1b3TUFAKs 2bleatiipgme of the
Pﬁmm@ageﬁﬁsﬁiﬁv&s_?oﬁf@ Pﬂ@ie_ﬂﬂe@m}\-lmidéi-tlfﬁlagg'ljﬁ-ﬂimwtlsEBﬁsﬁﬁgWE&utams

: ion; -Interscience,,New York, - Wilen, S. H,, et
S R T gre shmasiy reuss tot it

fomr o oormpolics rev ¢Grdawthilhanyal g 06@)rargififilenf SiehiroEatles.lso
i i g 268 (E.L, Eliel, Ed.. Univ.
AR S BRI b B B s

PEfERRSESHAPRraH Y e RS e bher ealighsusstataiclanss). cBraposition
d2RLEOBRAEAE0BE: HRIEAISAMS! & 3LoMmRauRE AR IS SUPsIaRS %Ugteﬁ%, such as

free of rﬁ??ther stereoisomers of that compound. For example, a _
PLIEPES OEREAIRY SUTRe o fe o AN RIS UART PG BHECPiiEP cesirin of
inmdtebie Substantizdhidies of thenORRESESERaNtigMenahineL£omRPungdoA 101
(%Si?pmerically pure composition of a compound

Recombinant and mutated forms of G-CSF can be prepared as described in U.S.
patent nos. 4,810,0643; 4,999,291; 5,528,823; and 5,580,755; all of which are Incorporated
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 hersin 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 MIDS patients and to enhance erythroid
response i combination with EPO. Physicians’ Desk Reference, 587-592 (36" ed., 2002). |
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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 35 one stereoisomer of the
weompouMiand less than about 20% by weight of other 25 WEris2004/011630

20050 0408fRCTFOSRBOSD L1680 astergvisonians oiltvescdnmptenidyited States

e RLEIaR Qreaianihan about AL LGNt o AN SIRTSRIRIMEL Al ration

the compound and less than about 10% by weight of the other

YrerEHEBIYR P SREHERBPRPRRMEr caVErr Fid¥eprcias SRR gepattadtisaindatrsat
@&%wwglgﬂ%@f@m BRILRSODELO1 RS- CoBRAENd Anshiess han. aheityt

5% we| ht of the other, steremsomers 5 of the compound and most

APPSR Pkl i HPded Seateseradss Himaads pame
mnmn@m@i@iiwdab@uﬁﬁ%@témg iptr@cldaeoﬁtbﬁ Et%ﬁ@i%ﬁ@ﬂ?ﬂ@on and

f th d. du ther ted, the t
e i R LR
afferiinboud GOk Wp@fmhwhmmmmmddfﬁ@emmmhspfﬁfgm@%% of

7 f
SeateLhanahai AR YR Faredreteiably 13 gregier than abou g7

/0 by weight of one stereoisomer of a comp Fein an
(§hleas. 30 wise indicated, the term “"enantiomerically pure” means a
stereomgra%ﬂyf%? oFRPIPORION PG POLRE RN LA, be

center, Similarly, the term "enantiomerically "enriched" means a

adraieisierenda iR Ric: varMpssifioh BraRIenTBBtIRes aalifepiie: ehpruise the

seeRtaim 3B #/ahond hrrnedesl tivat htherg-iSse disCHeRRREREIVES RS,
p%a%l cted s ructure and a na%]e given that structure, the depicted structure

BEFHK r%?é??ﬁ%tﬁglﬁleﬁﬂ - ﬁof&]&?{%ﬁmﬂ%egﬁ%r@é’om&& get al., Curr.
Gzt fd0r Expor0n vf-84s{pootyre is not indicated with, for example, bold
or das@&d Ilnes th d[s fElJ ure orp rt|o of he structure |§E§o be mterpreted
as encompas ¥ eremsomer%% °% 5°8 BONBIA LR il an
lm@ENmf-’@]ﬁ@m mms&éoﬁmammgmdled&m tisclised in 8. provisional
ﬂﬁ%&b%z@ﬁ%ﬁ%@%ﬁ%ﬂ# éﬁéfﬁtﬁ@ TQ%EQQ%}] nd pr;}%?x%sdonal patent

immunomodulatory compouri nventlon
a@%@%éﬁtﬁ%@Q&d&w@@étM@ab% At arbothpabibidi affeotimganated herein by
rimprevng the process of blood cell production. Specific second active
agents also stimulate the d|V|S|on 25 and dlfferentlatlon of committed
erythroid progenitors.incells. in vitro or in v o second active agents can

be large mof’ggule .Ji'i i% OB AT ANIY MANAGHMIENT
inorgaviiherty aﬁ@metalmtlm organpasmml@hu&ss)f fﬁi@emmgndeaongand/or

n?ﬁx%@fﬁg various types of MDS. As used herein, unless otherwise specified, the term

“preventing” includes but is not limited to, inhibition or the averting of symptoms
associated with MDS. The symptoms associated with MDS include, but are not limited to,
anemia, thrombocytopenia, neutropenia, cytopenia, bicytopenia (two deficient cell lines),
and pancytopenia (three deficient cell lines). As used herein, unless otherwise specified, the
term “treating” refers to the administration of a composition after the onset of symptoms of
MDS, whereas “preventing” refers to 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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include but are not limited to hematopoietic growth factors, cytokines,

anti-cancer agents, antibiotics, proteasome inhibitors,

immunosuppressive agents and other therapeutics 30 discussed herein.
widaitieuarg@gents include, but are not limited to, G-CSF, GMeE b5 1630

dexamiéthasentotopstenpasspemokifgl vk danotesreviptofopaEtints with primary

MBQeelRing hAdL8¢ furkﬁeferﬁc&mﬁ‘ggéﬂmﬂad;%&a&gﬂgg&t@% haye been

12-O-tetradecanoylphorbol-13-acetate (TPA), 5-AZA2™-deoyxcytidine,
RSB R tet et MIPa s ek arckasei Ambreatinet Prwiskstekes Beaied for

linssopalamphgtaricinB ant- EJ@&B@QM@@@#@GMQMI@&&%A’M@ varying
20"5/110408 PCT/L'S2004/011630 thymocyle obulin (ATG), arsenic

PR e AR diHas BeRARREARPABI s 8 RREEYS to their
ﬂi@gi&ﬁ@ilm$a@ﬁ;aﬂuﬁgfm%mﬁp@§%@§a%mﬁ@%@tﬂ%@ rébi@&g necessary.
C m closparine, ¢ ine, cytosine, daynorubicin,
R Ty L R BT ASC B o igieses of
mwmnﬂtfdapabamm gehtazionatok opeganMD S ryloting) etaneigeftd to,
(Gliveegr) anti

1%%%%%5 @Qgﬁ#?é%ée%g&rﬁlgw ﬁ)%glrgr% K%E%%—ggﬁ}igﬂéy Ig’aru FJ|ScsirtftleaStS
RA& R FRphatafPrmitixa frdRB: Monstiomet antbodynagtidBikemia
onecional. antibedy &&%{@Mﬁ%@?ﬁ@é Fg%m% @Qgﬂb%mlggaﬁgﬁ@s for

fattg acids, pentostatin, phenylbutyrate leukemia peptide va

l@ﬁ‘?&é‘seﬁr@t@&’soﬁ@%ﬁ’fﬁt@r“éo@ ofd l%r(&%%l&;ﬁ&te sodium

salicylptentrmareianised thy madlakulion EexabnahRreesis factor
ece tor Ig%chlmera Yttr Y 90 humanized monoclonal antibod

°Iﬁ‘1° é&"f’%n@?ﬁ% 81?1‘8?’%80%}&%6}??%%%‘6%% Fvé%wal*
md)mtaphmﬂané thtertouentiondathised dn modbindken ith pentaxB/Hne human)

tlllle ?lgxgqu AN o/%% A netﬂﬂﬁgngpem ilé]%g%orﬁ%ﬁ?ﬁiﬁ%{%]% es-?ﬁe:alderiy,

nafive, na y occurring, an
linvegtiobfertherosnes mph ss dsorsutests Saymhd e\vativénifernys, witodifiglal history

d;ﬁféﬁ‘i?;{%]&f Eﬁﬁg@%p&gjgg #%ﬁ@g&ﬁg Bg)%h}b inyive. atleast some of

armacological act| e proteins up t: et]hé’y &ré based.
ExampBlesdfmhadinening |tménb®ttm mmmmngd@mexmﬂmmw the

IW%WQQM@&%Mﬂ%QHQﬁ that difter df@&@éﬁ%ﬁpﬁgﬁp ﬂpg%ount of from

residues in the naturally occurring forms of the proteins. Also 2
SRRt by UG RS e ORI BB fersol
Wﬁﬁ%ﬂ%@ﬂ%@f%&(ﬁt@m@mﬁé'x&@ﬁﬂiﬁ?& fRrmSafelnt of from about
nglycosylated forms). Examples of _derivatives include, but are not .
it %?8 Chat st SRR fogit B RTFE, YR 44" prfishmaino-1-oxo-
1f@Emﬁﬂj9¥1§d§5881 19GH 4 eGRAQ jl@(ﬂgﬁée@@e%ﬁ% &%rﬂ%l%%ﬁ%l?rro S Mistered

g an amount of from about 5 to 25 mg per day, or altematwely from about 25 to about 50
mg every other day.

4.3.1 Combination Therapy With A Second Active Agent

Particular methods of the invention comprise comprises administering 1) an
immunomodulatory compound of the invention, or a pharmaceutically acceptable salt,
solvate, hydrate, sterecisomer, clathrate, or prodrug thereof, and 2) a second active agent or
active ingredient. Bxamples 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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interest. See, e.g., Penichet, M.L. and Morrison, S.L., J. In nunol. Methods
248:91-101 25 (2001). Recombinant and mutated forms of G-CSF can be
prepared as described in U.S. patent nos. 4,810,643; 4,999,291,

wWo 2&8,883¢and 5,580,755; all of which are incorporated hergif®¥2004/011630
referedgkniRisenobinftitcandrmmsisti fonnscoi@Ma@S fhdahesecprelpatad agents
83 HRRAbaiO b SRR 190 o 390000 0 APRETE 200 A28 195
of which are 30 incqrpqratedﬁﬁgrg?n b ?]lefereg@e?%g ?%Ic{‘lt? %ggfrgﬁﬁﬁgr?%l tesof
AgFINSsER T ShaRdtbiir SR sasticusicimyesd ddmiristgnie drgtaes for a
dhedteatment ek syl a&%%qu@é%gtwgag%ﬁﬁ%gifﬁagﬁwﬂa, 8anSSnde

recombinant form of G-CSF known as filgrastim is soldin the United _
SIS O SFAHE TR AR RN RSB NG TGRS bl Stisamowe tee disease
beliigttaieedVisinraned roatt EIRmet aranuioRy 8BS iRRSIBARIILRY l%rﬂ%ound is
%gpp tients and to.enhance eryt roi%g?fresponse in combination wit
EPO. PIRSIRRED BRI RERIEN 48750 (88t W Y oRsa)s gesiients of the
12095101 9408 REFAIBR04/QTHG30 Aiferotebimantdoray QFreMEaE’ Desk

N | old in the United States under the trade
%’%’Q‘i‘%ﬁéﬁ?@ qﬁéuﬁr\?@({?ﬁs known to stimulate division and
matur&tione @Fléaﬁ@ﬁmhyékﬁdcand rrdcrephege phetirsord tlissantbhss or
sgﬁﬁﬂaﬁ%%iglﬂ@ LSS AR SR IS, DESK Re1GIEN6G 000 me,

1755-1760 (56th ed., 2002). A recombinant 5 form known as
Ty ahpih 49 Skt Silime Utie ot arbertRé drageandipim about 50 to about

2B R EMNE ) ERRGRNA 5 Hﬁﬁ@é&ﬂt%ﬁ{%@%&@ wall @%ﬁ%@ypecigc agent

stimylating division and maturation of committed red cell precursor cells.
WO R AL BRI FERER B BN 2020 G99 DS BabeRtd the
Combined Wil G.CSE of GMLCoE. Phvaicing. DSk Fatoreno o o or

ceombined with G- 0 - : sicians' Desk Reference, -
o T et . SHEAN FAetdp P yibEfe BRFC e S
senvtEROveagealse G¥-EHRIGSGIEAHRh edasratabi vk ide:sherexanaple,

' te, the . secretion of I h as

e S o R e
VEBsHeHo BRI S, entbitaiof thedaletliér St adyinErredsn knfumetaiz:{ from about
sEHabdf iniop bR HEAHHEA01: Aiheteampounds 3t can

be administered or used in combination with’an immunomodulatoly

Gl StamaTRRIshtiof e froisés gise| ssbenipnenssiprows oneint of about
1 patecARR leatian, ned COM3R0§hdikl @QpMﬁYn%%ﬁ%ﬁBﬂi%ulocyﬁe counts.

rovisional patent . .
Tge maintenarice dose 18 300 (in smaller patients) or 480 meg subcutaneously, EPO is

administered subcutaneously in an amount of 10,000 Unit 3 times per week.

4.3.2 Use With Transplantation Therapy

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

30



10

15

20

235

30

35

application no. 60/380,843, filed May 17, 2002, both of which are
incorporated herein by 20 reference. 4.3. METHODS OF TREATMENT
AND MANAGEMENT Methods of this invention encompass methods of

wioyeventingnstreating and/or managing various types of MDSpAgwuisRel/e11636

hreteifat e ssnthemidel specifietpsnadefithe preveiinghibthdesdotisdulatory
not limited to, inhibition or.th rting.of ms 25 iated with .
SRS S e & SRR R e Bl
anepitstinonibogytopeaianneuttopéniE, Aytopeniaobisitbparyisoftwound of the
iant colLl e : S nes) _
B e o

aadpnipisd attntet Wiasinp oxetuadtef waasohedttsmsyrd pigaed tlaladGralt Versus
whe ﬁgﬁgé&W"Tﬁﬂﬁv@ﬁ%ﬁ admiiatRiaL RN AR ABeARsehQbenting and/or

symptoms, 30 particularly to patients at risk of MDS. As used herein and
yAnee s Xy S8 FreRRasthel s e RrigtieNdmpadasam) an
REeNSRHRgHNe IR O MERSHveA RAlIBNE Wdrhasdusuliered eabie salt,
MDS, len thenin% the timeel atient who had uffe?{%é‘romglt)_s remains

S R FPTETR Gt TR D BP DS R atiEREs %K the
edspttetintirofuhbisal26: WA OBELEOH) 81 P& T SR 204/61bb 6 3R hell,
invention encompasses methods of treating or preventin tients.with
B e T el bt A yeble or
patierts whthdédive! Becnversviousiyisdased ifol/ MD Sy dsiovell agaitapelivhiion no.

i@%@éﬁ?%‘éﬂ%%? %geﬁ.fararmfg%z!%g?@%%a%%%ﬁiwgqg MBS oratea

ve heterogenous clinical manifestations and varying’s clinica
Reieen mesieres become apparent that staging the patients according to

their prognosis andsgpprogching theéapywdepending on the severity and
stage is necessary. Indeed, the methods and compositions of this

inventiSrPE3AH Vet sropiydects ardhsrprdsarpatientaaimtpntion are
artiinadaiResaltbDRdestudipgimtthaaidinitasdtes (iefaciamnanemias first

(RA),.RA with ringed sidetoblasts (BARS), RA with excess blasts 10

AL PR O0 R ALY CBAREF G 1o ACERAROAB A ccond
deekeinia pEMMiXirbendvertiongisie santamiplatesitieatinghpatietiis; therapy can
diagngesed using the, IRSS.for MDS discussed ve. Greenberg.et at.

B e S R B SRR IR e ST e e
Bhrmihst adrmaistiérmganpiTnmudionioguiatsiiheoffiaundl ditieaiment.
inventipn, %ﬁoﬁwréﬁﬂﬁgﬂﬂgﬂa%mm%ﬁﬁl&apeuﬁc agents are administered in a

cycle of about 16 weeks, about once or twice every day. One cycle can comprise the

administration of a therapeutic or prophylactic agent and at least one (1) or three (3) weeks
of rest. The number of cycles administered is from about 1 to about 12 cycles, more
typically from about 2 to about 1¢ cycles, and more typically from about 2 to about 8

cycles.

4.4. PHARMACEUTICAL COMPOSITIONS
AND SINGLE UNIT DOSAGE FORMS

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

unit dosage forms, Pharmaceutical compositions and dosage forms of the mvention
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.
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15 solvate, hydrate, stereoisomer, clathrate, or prodrug thereof to a
patient (e.g., a human) suffering, or likely to suffer, from MDS. Specific
patient populations include the elderly, i.e., ages 60 and above as well as

wib s Y35 years of age. Patients with familial history of MR®&ho4/011630

leukenfizearecaldogrefempesl itandidd s dge fireveofitte ingimiemscdn drecomprise
Smobodi theq i I ry.compound-of the 2
e B T el fons ana
Mﬁgaﬂmmw%@mqmmiwmydim gésdlesddrmerein (e.g., an
ieRREinRRlabHABIREd R SO XU RIPG YRR QULRLNE; 1 3:0I0R8 salt,
(Actimi.dTM) is administered in an amount of from about 0.1 to about 1 _
Ty et IatEr IR HbEates ey elas ety 3seeoathrsttiedrarediont).
Hx@nthyiDojsiinalotdZiyh mRinRkid gt £idiena L RRYIBHHTIM SR AL ¢ ¢, section
o ferably administered 25 in an amount of from about 5 to 25 mg per
dai'/, or alternatively from about 25 to about 50 mg every other day. 4.3.1
CombBiatizniiihdrapye\ithrs'o SkecndsAtbity erd ganib 10 astiowdammeskads. of nasal,
] on. rise, comprises administering 1) an_immunomodulatory
P R e S B P 550m, ot

infsivizen, hmmﬁeg:@@r@@ Mﬁﬁ@m@eﬁaﬂpﬁmmmmmwﬁmmﬂﬁﬁmwﬁm toa
paRaaNe: Aative ALk 3614 NGRSt FXAMRISE Y {PHIm %Q??Lﬂi%%gpsules,

compounds of the invention are disclosed herein (see, €.g., secti
SHFE 8 slesie paieiBadpRt st tvd eigeiesine ismeadisdiopenipereinppssipries;
R@deb gt A e, %Qﬁéé@ 49954 @%@ﬁe@%y&@g%ﬁ/ Q&s"a%@%mns su;é[able for oral

Administration of the immunomodulatory compounds and the secon

OF RS R S H o A e S I BT RB0RIgPS (8 6 AERERIR PBIR@quesus
lﬁtpnﬁeszﬁ?péiﬁﬁ;mbtrsui%a%ﬁ- iaﬁam‘nfiﬁbcamﬁvta%epiiﬁwt@ttpaﬂm@Eﬁtlﬂﬁlflﬁ' y!,%!uéions,
route of adminjstration.employed for a particular active agent will depen

A R SR LTS 5 e o TR e BB aramy
swithostidedempasistgl noot oreosring shidsjabat stieben}andithecdiseaeide
R eaed-ARaediaule.cLadminsiaten for an panomodulatory

compound is oral. Pre routes of administration fof the second active
agents ot tAGVRGIEATs Biapre 2inl bt dosmknbvwmso fhioseroftidivety tgkitally

ﬁghﬁﬁ{dﬁg%n%ﬁair REYsitpES Rfisk, RAIGIERGS: &%ﬁ%ﬁ@%&@?ﬁ%@m ofa

¥
2002). 10 In"'one embodiment, the second active agent is administere

dSERSG SRV BI SUBRLARNEBIEN WrPe o ithic ety edicatn duasrmfrises

tieans eRaut okt AReV I QRQMRGc treatment of the same disease. Similarly, 2

parenteral dosage form may contain smaller amounts of one or more of the active

ingredients it comprises than an oral dosage form used to treat the same disease, These and
other ways in which specific dosage forms encompassed by this invention will vary from
one another will be readily apparent to those skilled in the art. See, e.g., Remington’s
Pharmaceutical Sciences, 18th ed., Mack Publishing, Easton PA (1990).

Typical pharmaceutical compositions and dosage forms comprise one or more
excipients, Suitable excipients are well known to those skilled in the art of pharmacy, 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 mgredients in the
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from about 5 to about 500 mg, from about 10 to about 350 mg, or from
about 50 to about 200 mg. The specific amount of the second active
agent will depend on the specific agent used, the type of MDS being
witeated pudanaged, the severity and stage of MDS, and the:dpasp@upt(&):0
GfsiperionomBoludasoryl edinpirsndpafitie ifwentrcandiagydpiionady be
chiti ' ncyrrentl minisiered to the patient. In
z@:ggi'él%% b%ﬂ%%[gt? %gginﬁéﬁ%’ 51%{1 a% %5&0% o1 \%81[’1 i%xgcmq@gbg I'—\)‘,’a%FC élg’ave

particular e ment, the 'second active agen

I eYi QP RS HOBIE TERS (T et It PROSO A atopsterapapentexifyibseptible to such
SRRRAXA A RMEHNaSANC g el Bridlid Berfi G éfnﬁ%%rs%%ﬁfga%a eutical

£
combination thereof. GM-CSF is administered in an a om about

CSEBESTH W8 GUE SlosRETIgTS tht acRiaBUM o Very Harinse oitiromaidoat Sito

sabedkilids. MY (ived/daysURRURREONSsGréed BisRAMINBLlerSdunt of lactose
subcutaneously in an amount of about | mcg/kg/day initially and can be .
DL e Bl BB GIFFISR BHRERFGIHUE e CEa It s RbPRARYe
idgsdimBOO0 (in smaller patients) or 480 mcg subcutaneously. EPO is

admi 'stetr%d_grub%gtaneouslg in an amount of 10,000 Unit 3 times per
week. 35 43,3 USSR HFRn ShIAR AT Th &34 SO TP SHT Ssitsafs that are well
ksmbodirtierttg medistidn fencompds sesie Fititid ofdteatingUSP) 25-NF20

ngj o ' -which comprises administering the
ERSRDASSRA NS S SR IR L e
agd eyt Hirhemats hsdlaremorsieloisahmarclathmsite] yrapeoptabde amounts.
rResael 1 cRIHRCHoRWIth g0, 4530, 8l

elsewhere herein, the t%gatme,nt of Ds%glgagggéglﬁsé%%ig}g? §n ine cellulose,
PREcEhs oA andbmagnesiin statstife leukemic transformation
develapssiheatiain SiaeeefoMpPSsc{anspirpaion RIRAHPAIGhPRAL s and

dstem (Eellsé hemato},%oietic stem cgll preparation or bone_marrow maybe
RECEsSATy, TR LSBT e SHRE SRS GaThter kdripo drerssktin of
Strmenmmmmfd?wmm@ﬂi&/mkﬂmw@ﬁ/mﬁ&& @e./@niwg BRAHICEPESIRE in the

iSrr 0 2005/1.10408 PCT/US2004/011630 rticular, an

D e ol S ST R AR en fo dermne
charntereriaesotichosshetfiliy chéerstayiprovideradditive oy tengisleceffeGtiens T.

dé&@%%&%%r&gE?&Efﬁi}?'yﬁﬁ%zp‘fe@”é@9&;&?&%3&?‘%&%&%&%&3&%, NY, 1995,

MDS. An mnnunomodulatorg compound of the nvention can WorkK In

PBoMBifidtidh SAestiraasp rst Gaorrenelriply focldetngpanitiohicafioms:Sompounds.

TassasRteRwihheinvaskeniasedws ot tapsnlaniation and sk af ;
related Graft Versus Host Disease (GVHD). hiéa??ﬁé\%ntio_n gﬁ%%%‘%%é&“é% and/or

ISR ST SPTFRATHY SPravRIstRy HAR R aHE A s R Ttk eginm s e,
siagnentsteringdo Bfpatigntidesg., a human) an

Anhydrous pharmaceutical compositions and dosage forms of the invention can be

prepared using anhydrous or low moisture containing ingredients and low moisture or low
humidity conditions. Pharmaceutical compositions and dosage forms that comprise lactose
and at least one active ingredient that comprises a primary or secondary amine are
preferably anhydrous if substantial contact with moisture and/or humidity during
manufacturing, packaging, and/or storage is expected.

An anhydrous pharmaceutical 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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immunomodulatory compound of the invention, or a pharmaceutically
acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug
thereof, before, during, or after the 10 transplantation of umbilical cord

welogesAalaegntal blood, peripheral blood stem cell, hematopgiatiGSiRihiieso
lowitqat epadratioti crilyonelai doiyp] Esiam ples dufsstermtsielss Suitablfgr bliser packs,
E’i'lrlldth%meat{tl(c‘)sds of the invention are disclosed in U.S. provisional patent
applic fion ho. 60/372,348, filed April 12, 2002 by R. Hariri et ad., the
entiretyhsfiugsichos fwdbeporatethabesaihdnn sefetanteorhbosiBoks Gyt lingage forms
' | ctic or therapeutic agents of.
s [0 PR SR I et

Wllslorsnprs adbiihstpativshistsaingh atpairfdoed lodrioeloisitaieb fotiowd thbipde, but
themadminisiration:Rbihe.A0eeh a0dies e K600 weent far aipstied.of

time and re%:ating this sequential administration. Cycling therapy can 20

reduc&feliRr@Ripiiand srpes piardaitioribormegrisontheeiiapipes of active

iayeig any ey Iaeﬁtdrg% wigeeieaisrafepaeiibetircapioncand/ QLINRIANER to, the
of the t

the efficac eatment. In a particular embodiment, prophylactic or
T B A RIS B AT HACRar P T Sty 1S S 0P £8IBEHES, RoBe! e
ionaeion bmcerisyeryidayrOnedyelercasmpmplise theinreministasion of a

i r t] ent and at least one (1) or three (3) week
LG R R IR e e R
tegusielsinran ranaypicdl iy shat St atabn U6 0 Ongy cTopi eah d ovegreftypicalyaprise

4. .
T e ——

spiyaienacdatie sl veniatichgisaie e prodans hrscpfap ararionvof pfdivigedl], 1, 2,
ﬁing!qwmﬁ.si,op_ﬁqe.ﬁgr:m?zf:fs@,rrnﬁp,qgti@maggsm&ﬁr&%ﬁpéagsdimm 2

forms of the inyention comprise an immunomodulatory compound of the
PIRBREOIO RS PHAATIBIE A e bprabfs datoChRiass driasndoline-1,3-
dsbare@isomiar, blaihroieanpsodsyg: therenf harmaceutical £emRPERIlMD diment,
and.dosage forms of the invention can further comprise one or more_35
R D G0SH 08 BTS00 TRt PR G tBa
pipmiivsidghdiand @@s@@%ymmfamm\@mmn @26 eOMRIISETYPR Ardosage
fg%%%osiggﬁésr%%}%%ggﬁdl Q&E\eféj %Sgrtesdign N3ed lé%anc;[%t %}P?r{g %ﬁ&%‘?%o mg, from
about 5 to about 500 mg, from about 10 to about 350 mg, or from about 50 to about 200 mg.
Of course, the specific amount of the second active ingredient will depend on the specific
agent used, the type of MDS being treated or managed, and the amount(s) of
immunomodulatory compounds of the invention, and any optional additional active agents

concurrently administered to the patient.

44.1 ORAL DOSAGE FORMS

Pharmaceutical compositions of the invention that are suitable for oral

administration can be presented as discrete dosage forms, such as, but are not limited to,
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, Baston PA (1950).

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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dosage forms of the invention comprise the active ingredients disclosed

herein (e.g., an immunomodulatory compound of the invention, or a

pharmaceutically acceptable salt, 5 solvate, hydrate, stereocisomer,
welathsatewuey prodrug thereof, and a second active ingredienycxamnles 630

PHaptonsdlcatl ditarairsiity ceihgredienfais disctes dakb ereid { segety. of forms

§§%¥l%ﬂlugc og)t §%9}1? %&%}%ﬁ& f@er éd%% \ﬁ?ﬁlﬁ l?r%g]u éﬁl%ﬁlgo%xmpients

osa e g., |ngu vaglna UCC& or rect

Peidnedeags i, ospidithisheassointidaresn (nolneude njeetiormt limited to, water,
IMERNaUSEY Latoﬁawtfaa&%gagéf@@ SHERRARE I ARICURRBOYSents. Examples of

administration to a patent. Examp les of dosage forms include, but are not
BFRIBAER {0 St BRLLOE R S Uih atedosags i s 4618 e RAstidege Iie Eapramtdes, and

@@Q&t@}&m&mﬁlw lazeng ﬁﬁudﬂé@@fmeﬁeﬁd@g&ﬁltﬁﬁkﬁ&cﬂ%ﬂﬁﬁt@cﬁﬁﬂ%’é@'ﬁﬂuents,
%”% nasal s s or mhalgyﬁ gels; i Uld dosage fonts suitable for oral
P %fl(t,%aa]gs Et?a ?ﬁ’tfﬂé’ﬁlt FOGERES A& sions (e.g.,
agqueoBscanseat- amﬂexasls diadicpicsuspensions aﬁﬁ-ﬁﬁpﬁlﬂ&ﬁ qmﬂkﬂm Bbst

|n -0il li emuls solut and |rs i UId dos
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fnsage Rt sHitale {0y B@tﬁ@t@é@tofagﬁgogmtt% Qféﬁ% plggﬁcal

composition, shape, and type of dosa nts of t e In entlon
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Sgﬁthe active ingredients it co Cglses than a dosage form used in the

PR RO (P e SaiHadnswseklienifarRrs& Barenteral dosage
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redients it com than an oral dos orm ysed to treat the same
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nrwt@mcbwstkmamrﬁémmb@sﬁmns and dosage forms comprise one or
more exEiRiRl: Sulipbie ereibiens s Welnawn odhose slsd g

art of pharmacy, and” 30 non- I|m|t|n§ examples of i e excipients are

Bt BB RIAt TrHEh & Hipdetnd %x@iﬁf@ﬁgﬁ%&@él@wmrﬁeﬁdﬁ@n
siftebdcIbAiRRAEQuEALCAMPASIRR RIHRSYE RN IBREINS RRAA MAEDLot

of factors well known in the art including, but not limited to, the way in
%tfhé%%ﬁ@fd’rﬁﬂﬁuﬁ%@’hdﬁﬁ%’fé?@d%saﬁi’éﬁ%hP@&”ﬁ’e@éﬁiﬁtﬂ@%&%s
sdczsagaoﬁarmso@uﬁha@@ﬁaetemgmamammrexgim@a@ﬁwmg%m Phar

dos fprms
arentﬁuﬁ!se 2nd erwattves (e.g., ethyl cellulose, cellulose acetate, carboxymethyl

cellulose caicium, sodium carboxymethy! cellulose), polyvinyl pyrrolidone, methyl
celiulose, pre-gelatinized starch, hydroxypropyl methyl cellulose, (e.g., Nos. 2208, 2906,
2910), microcrystalline cellulose, and mixtures thereof,

Suitable forms of microcrystalline cellulose include, but are not limited to, the
materials sold as AVICEL-PH-101, AVICEL-PH-103 AVICEL RC-581, AVICEL-PH-105
(available from FMC Corporation, American Viscose Division, Avicel Sales, Marcus Hook,
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.
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35 suitability of a particular excipient may also depend on the specific

active ingredients in the 32 WO 2005/110408 PCT/US2004/011630

dosage form. For example, the decomposition of some active ingredients
whmaybermecelerated by some excipients such as lactose, orpehgzo04/011630

expos&ddmpiatef. fAletyauinbiefienss thaicamprisepivdaryngrsgtondary/dosage

min re particularly. susceptible uch ;accelerated decomposition.
RS TSI RS TR l? Sl 3 R SIS RmaRtl R granutes
wampdsilionsmatysolagetdmesahznwdmtandlitisi, dayirietdsw btharannitol,

F00; 24 Ak, BRGCNANAL o B SRR GG IR N G e R 1ACIORE- RS TIEAASer or

that the amount of lactose present, if any, is insufficient to substantially
fikeragsbanpagegien] sesmpstEose &f Bedveenigrdaionicalicrsewstae from about 50
BUBRASITARS B SN VTR ARRSRARRIIAE BXIBISNES BralREEYSHNn 10

known in the art and are listed, for example, in the U.S. Pharrnacopeia
(USP)5IRipantEsse 35ty B drnasious Al e SHpBn e ifpfridets that
dsiivestag edienispasbindenifilgleoanehaitubiicant Tagbarmacedtisalyo much

tibl d,ph ticall tapl ts.. Preferred
T A R S L
dleih.thgsz&fp predgetatinize distadh ,t]amdlemgrmesﬁimm‘l:eéﬁate. alﬁtfﬂmnsnt amount of
A&Yg@g?dﬁtf ‘&{&? & LAZOMPASSeS anhydr %%?egﬁ %%%&Hﬁ'ﬁ\g LGAMPOSIHONS ¢ e
an d’osage orms comprising active ingre lents, since water can Famﬁtate

Wa%@%@w&bh@é@dﬁpd@m@%p@kdmp&fﬂrmadﬂtﬁehmﬁwﬁater’rhe
AP kIS AdER: accerieddnibg AR MetaWIcAAHS B & MRANS-Hdily

simulating long-term storage in order to detefmine characteristics such as
dipraridedp thassiebmtisrroilatbnarbyErpinte Phamassyticrb gemmapgions

SRlsiRPsRMm b Sakilive R rinciies& Rrasticeadt St Vsel8iksh about 1
NY, NY, 1995, pp. 379-80. In effect, water and heat accelerate the

P
ta&%m;%%&‘% BFSSMOHRBSERIS. Thus, the effect of water on a
formulbtisintaannoeiof gedisigaiicasermsiceing Sitsoamdierafigaidity forms of

re_ commonly.encquntered during manufacture, handling, packaging,
R R S g e o AR e et Soonac

phaomageliicaladivhnpg sitiensramsti o sagerfo renspd tieinypritionlicgrotaesium,
. . ining inaredi |
e AR % e e LR, Sl R e

dbengershemslavat Chmplzasiatbss e o ses | eunsoned aetiieres ghotioht
that campHseR:aHIRAAY-UsS8 ¢R PHAN RBNRG LS RIS IR AR ADBYIRUS s of the

Substantial contact with moisture and/or humidity during _ )
invention include, but are not limited to, calcium steardate, magnesium stearate, mineral oil,

light mineral oil, glycerin, sorbitol, mannitol, polyethylene glycol, other glycols, stearic
acid, sodium lauryl sulfate, tale, hydrogenated vegetable oil (e.g., peanut oil, cottonseed oil,
sunflower oil, sesame oil, olive oil, comn oil, and soybean oil), zinc stearate, ethy! oleate,
ethyl laureate, agar, and mixtures thereof. Additional lubricants include, for example, a
syloid silica gel (AEROSIL200, manufactured by W.R. Grace Co. of Baltimore, MD), a
coagulated aerosol of synthetic silica (marketed by Degussa 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

mcorporated.
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30 manufacturing, packaging, and/or storage is expected. An anhydrous
pharmaceutical composition should be prepared and stored such that its
anhydrous nature is maintained. Accordingly, anhydrous compositions are

worebesabiyopackaged using materials known to prevent expagtredeninatasso
such thaptfer ahsvhé omtidegbifosuitdile farmutanckitgrissamples of

St ing include, re not. 33 WO 2005/110408 ., .
R e SRR R e s
bisdosarelyiary o bdens) skisie apdckelicadrl sthipdpacksidhend\eition
further encompasses pharmaceutical compositions and dosage forms

that comprise one ar4porepgampPENdRtiat Aetusledaiedy NRich an

active ingredient 5 will decompose. Such compounds, which are referred
o horIH A8 SRR, TRTOE AR Hhe REUMIRRETSS Cl RS Lot means

adasediney deidogHhbuifers slksalvbufdrsd skerdiraamaiints adity pRgoiples
extipients, and specific.types lve ingredi ina )
B 5 e RIS O SHE e R o0
T orélfte SAMIch anb40We7dAnditisteidll fa0patidnts., FAOWETES, 19DiHes,

glosagesformmofing 3943vgntioncomprisean m&%&%‘g@%m herein by

compound of the invention, or a pharmaceutically accepta

IEGRRS: myRatesatedsmy B b Rees indrovifeetve perolod-seleamadione or
1066QI oD i SR tt0,aRe Utol 593%916]_}{9&%%%9%%[ S HES: 3Bymer

immunomodulatory compound of the invention, or a pharmaceutically _
TS BRSBTS HIVATR AT OSTRPEG SRR AIRHMAYST 8P iiessgicroparticles,
libesentinmaitraspourt, ofrabaniifinkiibn 2hd803 td hotde HeAediBedbentbrofile in
25,.50, 100, 150 ogzgq)fng In qggrti ularfembﬁdime t, a preferred ,
Vggggéglfo&?n ons, pr%le@s e tontrolled-release formulations known to those of ordinary
sitilhimmihe 2. (2¢B:dinx G{Sspitvecidlyd)) lisoiing otin éellx;&dd@ﬁlﬁe@%ﬁiﬂ?idﬁWifh the
a@ﬁx%rﬂ%'fgﬁigﬁt@ta? ‘tﬁe]ingerﬁid}g"ﬁge %v%g{pc% tglusa & cggggsgerg %%gi? uenr% ’d(%age
tpreferred dosage form comprises

ooy swidel fexeral adaibyelretisnisngbl sz Pijt nipbridind10, Gablieneapsules, gelcaps,
AR TM) in-ai Amaunt QR SekQ25 o 50mg. Typical dosage 20

forms comprise the second active ingredient in an amount of 1 to about
1000 Y SHEFRSIEBERIET (P MEBHCSUir thgrarbRisdBsa e TN Evelshimmyoving

ot 0B PR QED 0 ARRNLEBY M r@ﬁ-@@ﬂﬁ%ﬂlsﬁ‘&qﬁ%@iﬁ@@%}gﬁﬁ@ﬁse of an
seco g%cttve mgredlegﬂ wil| depend on the specific _agent used, the type
OB RSN HSHEAP P HTEI AR B A 2 SGHLFBpment s characterized by o

nimimunowitiuiatabyaompeipdipidiel vartion cangoathe @pHNoh in a minimum
a%q}%@mh%%tl\fd@gﬁ%%s %? c%%?r%ﬂré@?é! a%g %%%tg{i%%st?ngll&dg %}clt%gzied activity of

the drug, reduced dosage frequency, and increased patient compliance. In addition,

controlled-release formulations can be used to affect the time of onset of action or other
characteristics, such as blood levels of the drug, and can thus affect the occurrence of side
(e.g., adverse) effects.

Most controlled-release formulations are designed to initially release an amount of
drug (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 bedy, 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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4.4.1 ORAL DOSAGE FORMS Pharmaceutical compositions of the
invention that are suitable for oral administration can be presented as
discrete dosage forms, such as, but are not limited to, tablets (e.g.,
wehawsbiestablets), caplets, capsules, and liquids (e.g., flavorgerswispsii 630
1Sutad30, bk dgeronises eningsredéts ron ivibdraimouritgivk hosivditions or
i [eRts, and may be prepared by methods of pharmacy well known to
those skilled in the art. See generally, Remingtons Pharmaceutical
Sciences, 18th ed., Mack Publis 199 . Typical oral

dosage forms of the'tivenfis RiBddbe active

ingrediemtatiraridstizn dtenadeaixbereiwitiisairenst e e X eipienoas eaitin theluding,
conventional 34 WO 2005/110408 PCT/ §20 4/011630, .
B, e e R e i len s gt nd

ipgdeticndlfoleeiude feididg bastratidorypohpseparatenpadsitetfatral defenses
i i r , ipi It in oral liguid or.. .
SOSBIS S TRg Sy, WA T

rebisrsPHeN By friy s opreseretiaie S xamanies of narenjenis Eagmiptes include,

Wi @ XIPIRRE Stylabledanused S0t Qa1 0e A9 IIRS {819+ AR ved or
tableti (ﬁ%ﬁsules, and caplets) include, but are not limited tg, starches,

USRS TP A B RSB B e o g BINifg AgpRsions seady for
ihjbeieantsdindasikmnd disintegrating agents. Because of their ease of
resent the most, advantageous

adminjstration, tablets.and capsules re )

o R e S s oL e e oo o
idesited, dated keowheicdatedhylstandas dragbeatisler IRORAGURAUSe not limited
echni e. forms can. he prepare af the methods i
B e R R et Mo orice
IgiecpapBiegeby sksienlyDentidntimislyradimitingptiel Sofivenihiedieriigection,

it i o ) i sqlid.cart d then. shaping
it e SHREn S L R it L
a@ﬁﬁ‘l@%»d&%@ﬂﬁéﬁ&’é@%ﬂeé) RijeseRirer siotdlingidvmprussasivebisletssuch as,
veRReRIRRAS Y 60IIPHIENRE I Bekiliallg @&@&H@Sﬁﬁ%ﬁ?gi’&@, isopropyl

in ,redientsdi{#a free-flowing form such as powder or granules, optionally
AR AR %@é%?é’&ﬁaf\ﬁolded tablets can be made by molding in a
suitab{esmpmhidetharibdiea of:the POVE tEd O PR & MOIKIERE dh WLl a1

inert liguid diluent. 20 .Examples of excipjents that can be used in qral . _
e R R e e o e mvemton.

Fiittersnelidin torghradisirarahuitridanintstiBindarde used to increase the solubility of an

immunomodulatory compound of the invention, and its derivatives. See, e.g., U.S, Patent

SAAS 1)

No. 5,134,127, which is incorporated herein by reference.

444 TOPICAL AND MUCOSAL DOSAGE FORMS

Topical and mucosal dosage forms of the invention include, but are not limited to, -

sprays, aerosols, solutions, emulsions, suspensions, or other forms known to one of skill in
the art. See, e.g., Remington’s Pharmaceutical 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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suitable for use in pharmaceutical compositions and dosage forms

include, but are not limited to, corn starch, potato starch, or other

starches, gelatin, natural and synthetic gums such as acacia, sodium
walginateoadginic acid, other alginates, powdered tragacanth,igugir250gldiies0

getuipbamackiticdbrivativss (e . dethyt Gefiulesié beelhplixst acatalies fact in mind,

%i@&%ﬁ}% &%&%@?ﬁuﬁ%ﬁg'gﬁaﬁ)ﬂ@f% CV%P gxgégt%they le%?al#?l ,%%Ylene glycol,

polyvinyl pyrrolidone, methyl c se, pr’e-gecfaitlnlze(rjl starc
PpEosSREbERlrhaiRa-delidiobdsqerepy Noxrisi268] 2006y 12800jtate, mineral oil, and

AarResyatAbre.qel sk RAd BAXIWES %1%89%&@!?@@&8&!?8%9&‘ and.
30 materials

microcrystalline cellulose include, but are not limited to, the

RsEmes el a9sepeble. Aaisiurizer ordumenients qcabg be added fo

S ekl {auabableiram g M o tpasation. ﬁiﬁﬁ{tﬁ%ﬂﬁﬁﬂ%ﬁdﬁic}ml
Division, Avicel ﬁg}lﬁf Mar%JTs Haqok, PA), and mixtures thereof. An "
DR RS AESTIE KON S: Wi 5 Safl e et S L samd sttt ciences, 16

aarbeRpdwe thdctetubiskisg| B asA YICE SR @-53840)Suitable anhydrous or
low mfij%t D«Ejéci ients or ad?itives include AVICEL.-PH-103TM and
h 1560 M

Starc (RS D068 L BREE B P RIS A4 B3Y a0 i pestse!
imteray e drtinteyfof esednites phavmiangeutiesisc Fmdaitio s avthdnsaQesolvent

IS inincle t 10t limited to, talc, calciu
S O N o B, Bommpounds such
PSreretetcenIilio s dest inddarmationtivel woimwlossilitie aoldsagsr Bitols to

2BhafeR g Y e Gelatinge g}%&ﬁﬁhé&@dﬁi@%ﬁﬁl%&?&&?ﬁ% Bioel o2 iffﬂ%%d{énts 80
pharmaceutical compositions of the invention is typically present in from
HHRUTE RS Bﬂ?ggw%@fﬁga@cﬁ?ﬁraﬁeﬁf@%ma%é&mﬁmm&mbn or
foiesalgedrms.aDisinlagianseee ssesrinthe eamposiians.ofdheipygngon
té)ngtrrg%{gq}get blets that djEsi%tgt; rate when exposed to an aqueous = ,
PEAvironment. T apefé tat 50 bR R SR FaTsE st dparedients
can Storageiathithahadjestiiat pesptaitictoss litesnaymaaiolthdisitegrate at a
desired rate or under the desired conditions. Thus, a sufficient amount of
disintegrant that is pgithegippgmuch nor too little to detrimentally alter the

release of ti}e active ingrédients should be used to form solid oral dosage
forms %fﬂ‘ﬁ% s ingrdientselife srtratine grantfsetiyans sdmisigered to a

papiart thentypeotineoulatione,sand isuradibagisramible onboseion therefore
eﬁggzi{l]%arb Sgsk%tg  the 9[&} T ‘%{é’% g#%[%n%g%g%;;% f’éc}c’:t?]tr[jr:gpositions_ 15 comprise
om-about U.5 10 about 15 Weight AtegrarfiehraraBPom
adivbusitatioratfoppSoweighipercentfot disi niggrdishiDisintageants that can
be USR‘HB;QQ%%%EQEME 2T Qc?x%i}gir?s%% g ﬁ939§§ ?o(%renfg{ gzllsil%glunomodulatory
compound of the invention, or a pharmaceuticalty acceptable salt salt, solvate, hydrate,
stereoisomer, prodrug, or clathrate thereof. Kits encompassed by thts invention can further
comprise additional active ingredients such as G-CSF, GM-CSF, EPO, topotecan,
pentoxifylline, ciprofioxacin, dexamethasone, IL.2, IL8, IL18, Ara-C, vinorelbine,
isotretinoin, 13-cis-retinoic acid, or a pharmacologically active mutant or derivative thereof,
or a combination thereof. Examples of the additional active ingredients mnclude, but are not
Iimited 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, paiches, and inhalers.
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the invention include, but are not limited to, agar-agar, alginic acid,

calcium carbonate, microcrystalline cellulose, croscarmellose sodium,

crospovidone, polacrilin potassium, 20 sodium starch glycolate, potato or
Wiapiotaistasch, other starches, pre-gelatinized starch, otherrstafctmsy/¢11630

clays, thet 4RgiHe By CaINERE LGRS S SRLs Rl fardrarsplantation as well

dsyireantsdhalBadhp WBRM ihipha MACaHICAlLaMPARIHIAREAREIPIANE active

forms of the, inventign include, but are not [imited to, calcium stearate,
R GB F XRIe il R ATV TGHE I 4 AFOYICHH) i Bt st be

meansiitoted fly pthyiserel glmalisothmg e, ieesiaphagick-samimaladrys a
e A (o AR o S i e e

SUI_’I |OW€I’_0I , Sesame Oll, olive oI, corn oll, an oy
séerir apdutaanyh ol oteifablit fod paresttes gk asithtivnt Ufesitipdre of pharmaceutically

iy : ool _ il I
e B e S 00n i queons
EOHEN AN A IEAIhLagHA & Frircisie nisptagBisgeColndaitm Bextrose
[Rp%0ti6r\ Brédnable 0 @ RMFRIERiG AU %@ﬁ?@ﬂﬂ'%ﬂ%‘ﬁ%@dsﬂﬂ%l@}"ﬁﬂ H&GD water-
of Boston, MA), and mijxtures_thereof. If used at all, lubricants are typically
THSER I B SR LSS TSI LR Pitaabstene slvool, and
reharmadentighlccdmpOsiiengues EOsAGE JOETS KM BUWRHSIITREKEHS corn oil,
cio g@rg)e%aaéeld. ga% 1\1/\/81 28%0541%10040 PCT/4JS2004/011630 A preferred
SohdSral QoS5 SHn STHRS MYSTHE ot frg QRIS RIS 08 (eteYy
teomeptsund of the invention, anhydrous lactose, microcrystalline cellulose,
polyvinylpyrrolidone, stearic acid, colloidal anhydrous silica, and.gelatin.
- 4.4.2 DELAMED, RipE FASE DOSAGE FORMS 5 Active ingredients of the
invengg%falﬁmtere,d by controlled release means or by delivery
devices tHH APERRSHRITST (B1AI0ee rivrmNreiais hn @ uretioRarifhred limiting

iinetugde, but are not limited to, those described in U.S. Patent Nos.:
3,845770: 3,916,899; 3,536,809; 3,598,123; and 4,008,719, 5,674,533,
5,059, §?%?§é’i?§%°ffq§ff§§§§§‘3wg}?d‘?§%§‘§?’ BB ENE 95 despongiigted in
bEIE3BE66; plashod ivkitinis witokidf tesbhientin TINFO eferenteal Sughtive
thgc;‘pg{%]%@ 0 prQyi .or contrplled-release af one or
1r?ngoﬁ}e active ingrea%%% usirrlgg;u,'p?(ngi ﬁ%ﬂg@? §8§Fo6?86yr rshue1 h%ls%ué}ru‘]ngs an

IgReRRNHaoTIeRmResng eIS thsdnTRIdioR Wae timduses]. osmotic systems,

multilayer coatings, micropatrticles, liposomes, microspheres, or a

combinationghere g mRuAdechedasikedD deBsSRRIOHTT SRNgs

ions. Suitable controlled-release formulations known fo those of
PP Ol 2 1R SR ARS8 L8 THIRERES KRR 10888 Ferorme
to support the clinical evaluation of an immunomodulatory compound of the invention in

human subjects, These studies were performed in accordance with internationally
recognized guidelines for study design and in compliance with the requirements of Good
Laboratory Practice (GLP), unless otherwise noted.

The pharmacological properties of 3-(4-amino-1-0x0-1,3-dihydro-isoindol-2-y1)-
piperidine-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-ox0-1,3-dihydro-isoindol-2-yi)-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-oxo0-1,3-dihydro-isoindol-2-y1)-
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15 skill in the art, including those described herein, can be readily selected
for use with the active ingredients of the invention. The invention thus
encompasses single unit dosage forms suitable for oral administration

weumhsagpst not limited to, tablets, capsules, gelcaps, and caplesehabiisso

PApe iR fetr P ori BISHPrsrRgiel s ATEEO OIS Snsthse as rarhed dbisgaapeat-dose
BRI HCR BRY 8 FRNIRIO MY AL O dpiaNMiRG Al d g dRSlARY QuRShat

achieved by their non-controlled counterparts. Ideally, the use of an

optimally de?_ _ed fu R R ‘%E ::; geﬁi'ﬁil treatment is

characterized’By a ' StihSta cure or
controleitigigendifishtncepmihintiom fdlving 1P Sirsténidiantejesnaf PBMC and
eRtiledusiRass Pmatigns ngudo eiRatedaaliis o R iAo 6-dione

reduced dosage fréquency, and increased patient compliance. In addition,

opdhelAngiduYaidnasestisasdimiche Sfviby asel Riamech i Gheofensul 625-

Igba,cli@@wPﬂaqcs%%ﬁglgﬂ%ﬁﬁoﬁu&kbaﬁﬁlﬁ%@dﬁ)\lﬁ@ﬁoﬁt@-%%pé&%ne—
zggn thus aig]cét the occurrence of side (e.g., adverse) effects. Most

( ffects
T BB LEne PR A e ifion tba Ak S rankation of BRdGHnd
hinanugh(de bisothgradiert) Wt @ompity: Dyeduces theviasitesdibeippetiectivel y.

ffect, and gradually 30 tinuall f ot nounts of d ,
s B IR B Aol e aeion o
Périoddidmeg IrPSrslen tdatived otEMBMIS. constant level of drug in the body,
the d ) h form. at te.that will repl
the o e T o
ISofilipiisdispitdata ot apingcidieciAdraitontieatrisrnstio tdabed 1ty 260 simes more
PR RSSO0 SO 200 AIOR RCT IS A00401100 o,

limited to, pH, temperature, enzymes, water, or other physiological

RARENE P RGBS asliang ErycrRrERAICDSIABHEFORN spllular response
1CRIePIsFahHRSAUR IR SiIEANNR. gg NRISIEVRMSEO PAUSHES MRS other

routes inguding, 5 but not limjted to, subcutaneous, intravenous

RGBS e eHbARr Rt LHREP 2ol Bica SR théndione
sapjmimis_i%@ﬁy@ﬁﬁﬂ&bb&ﬁﬁﬁﬁﬁ&t@@l@bﬁiﬂ@,ﬁ@%&fm& adRiAsh molecules
acgr&taorig]tlnsqglgr%g)%enterro%leldcs) age E‘Eﬂﬁ a referal:él'é sterile. or cap&%l{e of
beirg  sterized priorio admisistration 104 patent ERL MBS Sy farsathgeeptor
Igbstegefograstinefundl dbath aredrophimited sograletionsspeasty foidzjedigihow
Vaproduets ready to-be.disso 10 su in a pharmaceduticall .
e o R P ROR TSR ogonie
response to VEGF in AML cells by extinguishing ligant-induced Akt-phosphorylation, and

selectively suppresses MDS vs normal bone marrow proginitor formation in pre-clinical

models.

53. CLINICAL STUDIES IN MDS PATIENTS

Protocol

An immunomodulatory compound of the invention, such as 4-(amino)-2-(2,6-
dioxo(3-piperidyl))-isoindoline-1,3-dione and 3-(4-amino-1-oxo-1 ,3-dihydro-isoindol-2-yi)-
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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injection, and emulsions. Suitable vehicles that can be used to provide
parenteral dosage forms of the invention are well known to those skilled
in the art. Examples include, but are not limited to: Water for Injection

WO gRsatgedus vehicles such as, but not limited to, Sodium @filpritke0dH11630
(Heetidrinerh ek emvias ion; BSRileus snfcenerediste bowarne 1858 tgrmediate 1T
£abigrigs, Injection, and Lactated Ringer's Injection; water-miscible

vehicles such as, but not limited to, ethyl alcohol, polyethylene glycol, and
po|yp%Méﬁ@%é'bﬁ%a%ﬁ%ﬁéaﬁ%%ﬁ%% Sk rokert B FseivRisatment

HORCT MQihe o RISeE Qi e AN O, Sa8aMR ibiatiy0le e, ISRINEDW-dione.
A rist e,a d entzyl enzpate. 20 Compounds that jncrease the _ .
L T e SF e e e TRYTAIER £ YOS EFRerean (cagior or minor
aiporse) incorpdrated avaiuhiedodiantersiaosage tdsnyaf, the savBnkiaaminated
7 dextyi its derivatives can be u to jncrease the
R R T R e e
t@@ﬂmn%g chsealagfivitys IPdemteNe i3 s 2, svHich 48 nptiposatepond), a
RESRI BN eI BN B8 ar At IR I GAIRANR %ﬁ?ﬁ%%ﬂ%ﬁﬁ?ﬁ? ghetsecond

FORMS Topical and mucosal dosage forms of the invention inc

QAT ARTREE RAUGHFEFSPoRst suBIae Gisdhoricath tieats itda sparkibrishel the
PhURIETS KROWB-EBHYERH AbSKEbIN 1 APerRERs-2,6-dREMNHD R mising clinical

Ptharmaceutical Sciences, 16ch and 18t' eds., Mack Publishing, Easton
PN ’(11@80 & 1990); and Introduction to Pharmaceutical Dosage Forums,
L &dFebiger, Philadelphia (1985). Dosage forms suitable for

30 4?@1%&&?@% L .

treatmg‘rrrcrmsﬁ%—gssues within the oral cavity can be formulated as
mouthwasheshas QEal gel : ip] GRIPereand o 1 oxo-
diluents) and other matergfalgj %&(ﬁ%@g@g@gﬂ% ‘%)gr%g\%%geﬁ?ggi “’*al%%lﬁ" 1-oxo

IuEbEdlcdse B arin s B needinmdsedioy iidiRvepritsnta s thetidkiondcdd
thaseskilleddndae PR mMacestica ?%ﬂ%&%@&ﬁ%ﬂ&ﬁﬁ%{%@ﬁ%@'%n Patients

tissue_to which a 38 WO 2005/110408 PCT/US2004ro 116 iven

TR YR LOBTHES BRAFUS O B a3 eo Al Sediisredsamilthat fact
Zylrinskritipicabeseipionts dnglaske, dTusane aetilimiteshtaswaler: Acelene.

SEPDEL SRUENS Qe ORISR ghcol DUEng oL Sopopt
tsetutinks, | & pailsionsaregetpuiicodra i ionicpatients phacrsacestically
e R T DT T —
vekp) dulivoraiecystitis, antoimmune hemolytic anemia, or patient refusal. Median age
of the patients was 78 years ranging from 51 to 82 years. FAB types of the MDS patients
include RA [4 patients], RARS [4 patients], RAEB [6 patients], and RAEB-T [Ipatient]
with corresponding IPSS categories of Low/Int-1 in 11 patients and Int-2/High in four
patients. Myelosuppression, which was characterized by higher than grade 3 common
toxicity criteria or 50% decrease in leukocyte and platelet counts [9 patients], and grade 3
faligue [1 patient], 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
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ingredients are well known in the art. See, e.g., Remington's

Pharmaceutical Sciences, 16th and 18th eds., Mack Publishing, Easton

PA (1980 & 1990). The pH of a pharmaceutical composition or dosage
wionnanaya@so be adjusted to 10 improve delivery of one orsonesaetixg 1630

InyeddinrisnSisnfene mapaiitebrapsohedincrandar, oo tienstistgfilyloy.

ARisiReRD ARALIMEIRANR Wﬂ‘é%é;l@ﬂ\f‘?%tp&ﬁ@ %Qg%ﬁﬁ@aﬁewd either a

stearates can also be added to pharmaceutical compositions or dosage
TORIAS o R AT A AR ETRS TR ROP B HyBrEpRARSRyP Brns BN GB) O remisden.

Reeperaciiveringradienis \ﬁﬁha@ﬁmnm&\f@oﬂsiaée?éré&ilﬁt S 18YRHShn1), reduced grade
ormuliation, as an

eg tes Can as ali %vehlcle for the 15
%Yﬁpg  SHus Q‘%ﬁ%@%ﬁﬂ’é’ﬁ%’fﬁﬁ’%ﬁt in BM multipotent
me@@ﬁﬁh@ﬁ?ﬁ@dm@ ag,’eﬁmb ?ﬁﬁd@ﬁtﬁ&ﬂl@ﬂf@ﬁﬁ&ﬁfm&ﬂ)@i&? tﬁfﬂ'@ﬁﬂ]
ve ingredients. can be used to further ro of the
Cr%esél?lsnig c%?ﬁ%g& fion a4 %%%plcaflg %l Mﬁ@oﬁﬁ@msml
dﬁ%ﬁﬁm@ﬂ@mrgcﬁemﬁiym end gmoilifstared fraci o2 QIR atcainthm sasse Tiheaesults
SRy éﬁﬁfﬁi@r%{t@%%t%f @95!&5%%”?‘698 IT? !ﬁl}g&{aﬁéﬁ%ﬁégﬁf% énpentfune-.Q 6-dione

encompasses kits which, when used ythe r,can
herper Rl savihnagiais el ayjpasprlinccaritnaRs oY iacilvediigrediats to

lavﬂﬁﬂ@ﬁhﬁe&%plcﬁélkméh@m&&@ﬁ%ﬂ&ﬁ%&%ﬁ‘égﬁ&&%@& formohan

@n@ nomodulatory compound of the invention, or a pharmaceutlcally

i el hieassivatie AjaPaont demehigi: srseliigng cytology

d@laﬂa@de mer@efemsneimmasga&baegtaﬁmmm@m%ﬁ%smn of
sompri ma ggltIOIil?J active |n re Lgnts such as G-CSF, GM-CSF, EPO,

O potaear R R HR TR EE AR e %Ct Eriiactipgof| 18,
uiyreloCysritotiel biowss.iSBaretinpioy fdseidarefiheistadicha®bacn expanded to treat

Il nf or derivativ hereof [8,com binatio
a?ha(-:{?irre&c:j1 mnﬁ% e?%%gﬁgnéﬁ %o{r%ingc |ve°fﬁgmre se}g%?ﬁlae ogmsawgﬁlgflemted
g minsepionthloseptissidwad herein (see, e.g., section 4.2). Kits of the

invention can further comprise devices that are used to administer the

activefingsadienssufgxamples of such devices include, but are not limited
to, syringes, drip bags, patches, and inhalers. 39 WO 2005/110408

PCTﬂ‘?E@%ﬁ%SH&%% alélte‘?cOf ?d'&"%”aé%ﬂl ut{y L ng géqgns v%ﬁ ?ggt eight

~ blood for transplantation as asp armaceu

WhdkscAngeedingte tbea@l%@erféh@@pmm‘é activeairgreriéntsioRen:
infanalgelh AR GUvMedRAEHIRRLIS RIYIdeddn A solidfonm. thatmust be high-risk

patients. According to the FAB classification, there were 11 patients with refractory anemia
(RA) or RA with ringed sideroblasts (RARS), and five patients with RA with excess blasts
(RAEB), RAEB in transformation (RAEB-T). The starting dose of
3-(4-amino-1-o0x0-1,3-dihydro- isoindol-2-yl}-piperidine-2,6-dione was 25 mg daily for the
first 13 patients and 10 mg daily for the remaining three patients. All patients receiving the
starting dose of 25 mg required dose reduction by the completion of eight weeks therapy.,
Among these 16 patients who completed at least § weeks of monitoring, 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. Therefors, a major erythroid response

developed in eight of 16 patients and a minor erythroid response was observed in one
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reconstituted for parenteral administration,, the kit can comprise a sealed

container of a 5 suitable vehicle in which the active ingredient can be

dissolved to form a particulate-free sterile solution that is suitable for
rereradmdministration. Examples of pharmaceutically acsepte®dens/niisso

Rl SOt rES Batiars whe mkmeeerytisidrtsponsction USP pateowdiate-1-

Nehjslesntlichias Dlshnoty Rites {enodiimGhlgside 1jieck inder
%eiﬁion, Dextrose |njection, Deixtrg%%%nd S?ﬁéﬁé%&é@%ﬁ%c%ﬁ ote

QRS AIR G R FpBefidh s te e diante Withidrasrsird ias o bes at
ot limiteThtse étvybatieatiokipalyaipidensiahmelianbARbARMIERR BYGak1-33

nd _nop-aqueous vehicles,such as, but not limited to, corn oil, cottonseed
S P PP e B B PbMS) decc,
BefivoanieBisEhaMBYES hiThenfdiioviingstydiesneainiensdes denfprther
' ' ' ithout limiting _its scope,.Excessive production of
e i L L SRS CPIRsieny Han e
ASRRSHBOBI S Al ks santh vitb &1 inspticeedrp opFiainges fritingélodgativeic
pReatenahe %U@Wﬂ&ﬁ-&f&%&ﬂwmkéﬂé%g&?g Aafs> 2 result, a

study with an 20 inmmunomodulatory compound of the invention was

* conducted. 5.1. PHARMACOLOGY AND TOXICOLOGY STUDIES A

series of nonsg.inic:&@&ir AP IgIARIDINe 09 Stidlie fave been

performed to supportthe 2 5 odulatory
compgrtlfﬁae@f% Hﬁd@ﬁ%ﬁ%ﬂ%&ﬁ}é@@@h@é@@ﬂ@i%@ can be
cpertanped-inaaeridansaiwitb e mEiRnelyI2: gDk %919%‘?1‘%&' 08519 tration
ugg §e5| n.and in ,conggllance with the requirements of Goo
D?é‘b F F&%ﬁﬁ‘ﬁcﬁ‘i@%ﬂ&ﬁ fremIEdloBteRiSe HbrestTHiOp RARTRasRIgindlor the
spropegtest dd3a (deAsdioo traxanb oS Rg M dministration. Cycling
tlgépﬁdénr?igd%%i%%e in |Ud'noﬁ a&tmty comparisons with thalidomide, have
e c%a_racl%erizeod A T UG s dRSE B RTdR SNs IRk iHR e &5 avoid or
rgigaeghrinold-oftec 801 (Beitiylr chisaiielo badyd)-pipesicin g2 SAHRN Pfhe treatment.
thalidomide on the production of various cytokines. In all studies,
3-(4-amino-l-oxo-l,3-dihydro-isoindol-2-yl)-pipendine-2,6-dione was at
least Examile nore potent than thalidomide. In addition, a safety

pharmagaiogy: SWM6aIment, prophylactic or th i ini j
3- 4-amino-|-oxo-1,3-dir@eélrogrscgn%gﬁéci%-p%aeg%ll%%f?%{tai%rﬁé ?%%%%ﬁd ma
¥R Gh eR i A Y gk R et ice every day. One cycle can comprise the

ad{#riamaiie 00X ables 0yl car isRinekAry Bedl: and at least one (1), two (2), or three

(3) weeks of rest. The number of cycles administered is from about 1 to about 12 cycles,

more typically from about 2 to about 10 cycles, and more typically from about 2 to about 8

cycles.

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 {ransfusion-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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WO 2005/110408 PCT/U52004/011630 piperidine-2,6-dione on ECG
parameters were examined further as part of three repeat-dose toxicity

studles |n rimates. The results of these studies are described below. 5.2.
CTION Inhibition of PNFI&S2604/011630

PROD
111%81: stlmu a%gﬁooqﬂumnWM@mmWW%Fé with

productlon followin
CYBEse byalyacaHin @htmgd 8-bilsgtire:isfimdot-2eybphinetidine 2 edigNeafier the

coL eg(@?ﬁgﬁ%g;ép gig@oé I]I%ﬁg%g ed?'é“ls\(/)'g afvl u"%ﬁ%tfgcéc%lgg{ag arl\él?gwucmbeedr?o assess

benefit- Mbqw&qr@ama%bﬁnmmswggéneis;maﬁr&;@hwaeg@nﬁood cell
tratidpRiting qtig Q LPS-stimulatio PBMC an
humanﬁwrk%%;éo %@'}518% 3 &%% oY acaorﬁ%ﬁﬁﬂ/l gdatgmational MDS

Wordine fiespestiodly. Bortthalitiomiah; ibsomtast basaedChRf3ad M
: pANL) fard [ ctl nof. T F af wing LPS-stimulation of
"BBMC. In vﬂrﬁo{esl%gg%{e}glg)u%g ‘glrtr%gcofoag i?%%‘&&?f%?&ﬁ & fhnormality;

Plaﬁak@t’é}‘?ﬁﬁéﬂh@xbmlmdmné@yidgbﬁeyb@Wmﬁaﬂ@n@h%}&aig}%@d response
of SI8Y18Y {0y le!bé%%%ﬂ@é?o% RIS PG ﬁq} SH {5‘&?%9%@!9&;%% an § week

pharmacological effects of 3-(4-amino- - I55x0-3
Perigdinddr 2Ryl m@mmmmmrmmmmmma&mlryam@aggmmmes

TSEEMHAL] R0QRSE JP JESRP troph nal IGF-1, VEGF,

cycloox;genase -2), and otg%né%%lt%g t?es As%lrgé%nﬁ%&}gand physical

eXagBeHATRo-1-0x0-1,3-dihydro-isoindol-2-yl)-piperidine-2,6- dione
suppresses the generation of inflammatory cytokines, down- -regulates

adhgsion @tecules and apoptosis inhibitory proteins (e.g., cFLIP, clAP),
promotes sensitivity to death-receptor 20 initiated programmed cell death,

and,ﬁl rS?Dres es an |ogen|c response. The studies show that

3-(4 AR HETETS IRARAE 250 REEII. i shfinsey maddiofey atirogates
acmiiiogiin oPSHaRsai VESE MmAML 6RIS B EYIDGHSHABHEAN BSR4

norma

n and selectively resses M
of pfaeh ffog%f? cﬁ?ﬁ%ﬁbﬂaﬂ%%“éqﬁh&gﬁﬁné’@é@tz%esvmmh@mym4-week

marro

cycl8T f9D ﬁE&H&MQ&%ED%NI@%B&QMﬁ%QT Mymady! BVSR m %%H}%%se

atzgf the invention,.such as 4-(aming)-2-(2,6-
b duoxo(%l? 6?6&,‘&1'},51) ‘?gi{ﬁ-ﬁfﬁaﬁqelﬁg‘ﬂa mﬁgtematwnal Prognostic Scoring Systens)
wnksagéwnmd@d}pmds&@mwépéﬁam QhiaA)-PIRedIDe=2.6-d100¢, 5 s of

unt of from about 0.1 to about 25 mg per

dml |st%red ‘R% gtf
pa¥ve S 6¥ @%@é@%ﬁ%ﬁ@ﬁ@@@@@ﬂtlﬁé@am&@dmg @ assess

'safet}exndten[ﬁgieglofeﬁp@ﬂ@@ R@éﬁ%ﬁ@éﬁﬁﬂl‘%@éﬁ%&%&? GOl {ctg‘mg is

stratified b

performie ever}/éhe l eI|hood of an MDS

weeks. Bone marrow aspirates/biopsies with cytogenetic analyses are
obtained at baseline afier the completion of 3 oycles and after the completion of 6 cycles.
Bone marrow findings, safety and efficacy data are reviewed to assess benefit to-risk
considerations throughout the study. An extension stady of contmued treatments with the
administration of the compound is available for patients who cienve clinical beneﬁt from 6
cycles of the therapy and to provide an opportumty for subjects who were randonnzed 1o

placebo to cross over to the therapy.

Embodiments of the invention described hersin are only 2 sampling of the scope of

‘the invention. The full scops of the invention is better understood with reference to the

attached claims.



subtype to transform to leukemia according to the International Prognostic
Scoring System 41 WO 2005/110408 PCTius2004/011630
(1PSS)-defined risk groups (i.e., IPSS Low and Intermediate I; versus
IPSS Intermediate Il and High). For example, fifteen patients are enrolled
in the first cohort and receive treatment with 25 mg per day of
3-(4-amino-l-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione. 5 The
number of patients who subsequentkyexpgtience an erythroid response
Whatgioriemmadner response) by week 16 is evaluated. If no responses are
1_obsejQ/qgét0 hsetrtédguits Erfi minated due to lack of efficacy. If, however, 4 or
more patients reapond - the SEIdP 18 ATHH Bt eriye @i g enmsaemodulatory
CORTIt. loT. aipbamecaveididte m@t@}?.gélif%(?ﬁﬁeﬁﬂgj%tt%,lrﬁé%ﬁ%}né’r, clathrate, or
ients is enrolled. If after the completion o ’
pr?rge%%;ﬂeer?? ﬁ};}%ﬁ%ﬂé&fén 10°co g?iti,c OO FARS s PEsBRtEorictheplastic
SYPSrpiaeén &sneEeneth, nefsl somehfdedietrinttie immunomodulatory compound comprises
4 O~ -1.3-di iSQ -yl)-piperidine-2,6-dione shows
e U RPE paridhnels vy
’S‘?Hldfﬂe?ré%ﬁﬁm@sm%ﬁtiéﬁﬁm{ﬁemimam o5:
1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione in MDS patients with red
blood cell transfusion-dependence (>4 units/8 weeks) or symptomatic
' ‘i' uous treatment with
piperjdine-2,6-dione at a oral
s-wiere, gssegsed faccording to IWG criteria
after 16 weeks of treatmerttsNAmong 15 pati Reeiving the 20
treatments, | 1 patients were evaluable for toxicity, nine patients were
evaluable for response (>8 wks theragy); and three patients discontinued
the therapy prematurely (<2 weeks) due to cholecystitis, autoimmime
hemolytic anemia, or patient refusal. Median age of the patients was 78

ks ranging from.51 to 82 years. FAR types of the MDS patients include
N R ARG oA eRe S b ot rema s hvrogen o

Joygasibnt] 2smvith(@drresponding IPSS categories of Low/Int-1 in 11

patients and Int-2/High in four patients. Myelosuppression, which was
Wicity criteria or 50%
i I3 and grade 3
éduﬁo 10 mg in the initial ten
)initiated oral administrations with 10 mg

fatigue [1 patient], necessitgt_ed (
patients. All subsequent patig
daily. Grade 1,2 drug-related v

wherein @

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

R'isH, (Ci-Cglalkyl, (Cs-Cr)eycloalkyl, (Ca-Cylalkenyl, (C2-Cylalkynyl, benzyl, aryi,
(Co-Ca)alkyl-(Cy-Ciheterocycloalkyl, (Co-Caalkyl-(Co-Cs)heteroaryl, C{OIR?, C(S)
R*,C(OYOR®, (C1-Cylalkyl-N(R®),, (Ci-Cylalkyl-OR’, (C)-Cs)alkyl-C(O)OR, C(OINHR?,
C(S)NHR®, C(OINR'RY, C(S)NR’R? or (C:-Cslalkyl-O(COR®;
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30 adverse effects were limited to the 25 mg dose and included pruritus or
itchy scalp [6 patients] and myalgia [l patient]. Six (66%) of nine evaluable
patients experienced hematologic benefit (dual lineage, 1 patient),

including 6/7 (86%) patients with IPSS Low/hit-I. Hematologic responses
included RBC transfusion-independence [4 patients], decrease in RBC
transfusions of more than 50% [1 patient], increase in Hgh of more than

42 WO 2005{?110408 PCT/11S2004/011630 1.5 g [l patient], and one

il Ditdiet 8ol isk (HEIEAls s Bl TArPa6hadorE  Aiong five
patienisdenaluabileiipesyagenelic iraponse; hirs aaliRptsachisiaesither,-

complete or partjal (decrease.in ormal metaphases of more than
o B S o T3 i o S Thdgeteroryl,
(Co-flerdentag® {)-pafiet])dryLCRT grade SalityBII CYORGIC dYSPAaSIACRTD)R, or
C(O? % to more than 40 times improvement in BM multipotent progenitor
U-GEMM) and erythroid burst (BFU-E) formation. Correlation with
changes in apoptotic index, angiogenic features (cellular/plasmaSVEGF,
midroveEsel-deldin/f- riiorikengenterationkand ! proliferaivsl fralioberie 73ryl,
(Co-@altPIQYLESSh e RSl Of B SUaY R G Bikeroaryi:
3-(4-amino-l-ox0-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione 10 has
re r%rﬁdﬁ@%&%‘?ﬁ’ép&éﬁ{%%%%&n%a alkmittiPepackiry 9 patichid airparyl;
lowdiniesmediaied sisk Mmicpdinical benelit anpaes arcateplinRatients
ith low/intermediate-1 disease or the 5g-syndrome, assaciated wit o
Cs>%&%#a%ﬂc%ﬁo@-ﬁ\%mww (KerbalsH-4gbptoRc Rideg R groups join to
fornfestetatiorcfalfy Corang; suppression of karyotypic abnormalities suggest
that the compoynd accelerates extinction of 15 myelodysplastic clones.
Baélelcsi?ﬂﬁloh’ se data, the study has been expanded to treat additional
* reprebjacts. chiesdtmeininvithidf mgas acantiovods-orahdaily.dose itited styrene, a 1-

! -tolerated with minimal losuppression. Expanded Stydy The
o R R B e b T Bk e St
fluosighmerROnwSeks . iAdodobing 1odheciPSSh&Bwtdiaéh patisnispuera-3-y1)-1-
oxolalegqrized as low- or intermediate- I-risk patients and three patients

were grouped as intermediate-2- or high-risk patients. According to the
FAB classification, there were 11 patients with refractory anemia (RA) or

" RA with ringed sideroblasts (BARS), and five patients with RA with excess

2. blagtsufRABEBphRIAERH tefnefoeramtion (RAEBTYnThedsiaiRinFeoneuot

recited iﬁ'&ﬂﬁﬁ[‘ii,”&'é‘ﬁ%%a@é@ém{ﬁf&%iﬁﬂﬁﬂg'5%%}’&3‘9&9@!@&%{@;@@%%%%@?
25 mg daily for the ) )
clathrate. or prodrug thereof in the manufacture of a medicament for managing a

myelodysplastic syndrome to a patient in need thereof,

3. A use of therapeutically or prophylactically effective amount of an immunomodulatory
compound recited in claim 1, or a pharmaceutically acceptable salt, solvate, hydrate,
stereoisomer, clathrate, or prodrug thereof, and a therapeutically or prophylactically effective
amount of at least one second active ingredient in the manufacture of a medicament for

treating, preventing or managing a myelodysplastic syndrome to a patient in need thereof.
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first 13 patients and 10 mg daily for the remaining three patients. All
patients receiving the starting dose of 25 mg required dose reduction by
the completion of eight weeks therapy. Among these 16 patients who
completed at least 8 weeks of monitoring, nine patients achieved an
erythroid response as assessed by the International MDS Working Group
30 Criteria. The erythroid responses consisted of transfusion
|nde ndence in seyen preyiously transfusion-dependent patients, a >2
4 gl TS B 0E e UTO b BT AREN D SRl RARATIAEY mproving blood
celransfusion-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
3. erytﬁFb@dlBes;f@ﬁfsm\&aw}mns'emmamdeid@vW@g%%{ﬂ&w%kine hemampoietic
004/011 atient..All of n|n atients ho showed erythro
m?é%%é%?ﬁvg:r{e %I\l/%élbﬁ)nterme e it rlseé) pan%ler?th E)né ?]en%nq/s?ﬁreawe agent.
a minor platelet response. In addition, complete cytogenetlc responses

6. devefopeddnfivigiin sigipateniswitiARRRMARL kAl t¥£%§,§¥(§g SEINRib, anti-

These five E};a\tlents with complete cytogenetic résponses a

TNbeq sh8vogd%s HdHsmRIG: Gﬁ%ﬁ}ﬁh@%@eﬁp@smmm@w@dbde

cifRHPRRASHC facterdtor Kﬁ%dﬂfée@&mﬁgtﬂg%ﬂé‘“ﬁﬁtslwQLeirﬂ%rOAﬁddnmﬁ‘eibme
. Study with 5g- syndrome achieved a comE) lete cytogenetlc response and a

ISYERCHBP BrykATOR FELpRIASE! drRBAR) CHRASEH ByEBEiRtbHiBRiNpsthereof.
therapy with an increased apoptotic index for myelodysplastic progenitors
and recovery of normal hematopoietic progenitor cells. 10 5.4. CYCLING
THERAPY IN KIDS PATIENTS As mentioned above, immunomodulatory
compounds of the invention can be cyclically administered to patients
with MDS. Cycling therapy involves the administration of a first agent for
a period of time, followed by the administration of the agent and/or the
second agent for a period of time and repeating this sequential
administration. Cycling 15 therapy can reduce the development of
resistance to one or more of the therapies, avoid or reduce the side
effects of one of the therapies, and/or improves the efficacy of the
treatment. Example 1 In a specific embodiment, prophylactic or
therapeutic agents are administered in a 20 cycle of about 16 weeks,
about once or twice every day. One cycle can comprise the
administration of a therapeutic on prophylactic agent and at least one (1),
two (2), or three (3) weeks of rest. The number of cycles administered is
from about | to about 12 cycles,
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more typically from about 2 to about 10 cycles, and more typically from

about 2 to about 8 cycles. 25 Example 2 The objectives of the study are

to evaluate the efficacy and safety of oral 30 administration of
3-(4-amino-l-oxo-l,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 ks (6. cycles). The subject population comprises patients with
7I0W; o*:ﬁl%rﬁé?g(ﬁag i%?gﬁfﬁ}s%%ii/lg) S’n Ee%ﬁ% |§?1earPyI5 %% 831t SESFRYy 1s refractory
RGPt PR G ER rE BlodH tEN G ridfusimtd epfontientesmemiativhodsahies85re fractory
aneneiveth atdeasl oS OHRIBGS Withiond weekRbRRselingdirst day of

study treatment). 44 WO 2005/110408 PCT/US2004/011630 In addition

to hematological laboratory monitoring, bone marrow aspirates/biopsies
Swith Gytogenicfanglysesiariiobtained atheaseline naftesdhe pemnleia:st is primary
o9 5%58@%?90' after the completion of 6 cycles. The bone marrow, safety

and efficacy data are reviewed to assess benefit-to-risk considerations
throughout the study. The study reviews red blood cell 5 transfusion

indep I | id response according to the International
DS Workr Chodh o oS et e egomoduiatory
CHRERSAISIGRY rfgepériience in the subgroup of patients with the 5q deletion

cytogenetic abnormality; platelet, neutrophil, bone marrow and

cytogenetic responses; and minor erythroid response of ?50 % but <100

1% redlitivseind ey srsoel climanstubior rexniveriom ovenaei Biwwalompound is 4-
(Raneu The stisy iR meniters adigise avgnls, hematological tests,

serum chemistries, TSH, urinalysis, urine or serum pregnancy tests, vital

signs, ECG and physical examinations. Example 3 The objectives of the

istudy Bife deccaminae] thevabisacnansrsalei R a1 S ARMIRISYAUOR S mericaliy

3-(4-amino-l-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione to that of
pBfa‘(:ebo plus standard care in patients with MIDS. Patients receive the

therapy in 4-week cycles for 16 weeks (4 cycles) or 24 weeks (6 cycles).

he subject population ¢ rs tients with low- or interemediate-l-risk

'fvis ,Z:}?llfeursr?a?c%ﬁlgl (Blr%)aﬁc(% %sécﬁr'ﬁgwgﬁg?&meW?@W%@te& compound is 3 -
(framgfesibreslepbAdéiitydneinisndiie? hatjepieeeiiied atdesishéwo units of

13. Theuse ofclaim 12, wherein the immunomoduiatory compound is enantiomerically
pure.

14, The use of any one of claims [ to 3, wherein the immunomodulatory compound has
formula (I):

wherein one of X and Y is C=0, the other of X and Y is C=0 or CHs, and R’ is hvdrogen or
Tower alkyl.
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20 RBCs within 8 week of baseline (first day of study treatment). The
study visits to assess safety and efficacy occur every 4 weeks and
hematologic laboratory monitoring is performed every 2 weeks. Bone
marrow aspirates/biopsies withcytogenetic analyses are obtained at
baseline after the completion of 3 cycles and after the completion of 6
cycles. Bone marrow findings, safety and efficacy data are reviewed to
_assess benefit-to-risk 25 considerations throughout the study. An
PextengfolFsidasn ddntitreeinrdatiments anititthatoad comistiatinn Ofhfomerically
pugompound is available for patients who derive clinical benefit from 6
cycles of the therapy and to provide an opportunity for subjects who were
randomized to placebo to cross over to the therapy. Embodiments of the
l6invetionwdesaiibeshereiniae;ap! ' he.scope of 30 the
forinY argﬂin. The fl?ll scope of the inVS(;’r%[\i;(%‘%{:%%| tl)%%ggl U&Iﬁlgg{g%%f)%)f%compou“d has
reference to the attached claims. 45 CLAIMS What is claimed is: 1. A
use of therapeutically or prop acti@ly eﬁgctive amount of an

immunomodulatory compo pd, a p*}\?rr,pﬁj‘iﬁ’?lly acceptable salt,

solvate, hydrate, stereocisom €, gx progreg thereof for
manufacturing a medica@ent irh treating 4 preventing a myelodysplastic
syndrome to a patient in heed thereof, wherein the immunomodulatory
compound comprises 4-(artino)-2-(2,6-dioxo(3-piperidyl))-
isoindoline-1,3-dione, 3 -(4-amino- 1 -oxo- 1,3 -dihydro- isoindol-2-
yl)-piperidine-2, 6-dione, formula (1) angs{l): 2 0 H2N wherein one of X
and Y is C=0, the other of X and Y is C=0 or CH--, and R2 is hydrogen or
lower alkyl, formula (I1): O f\~N Nti O H wherein one of X and Y is C=0
wh@sf the other is CH2 or C=0; R1 is H, (C-Cs)alkyl, (C3-C7)cycloalkyl,

(C2-Cg)alkenyl, (C2-Cs)alkynyl, benzyl, aryl,
oné of X and Y(ls C=0 and the other is CH, or C=0;

R'is H, (C,-Cslalkyl, (Cs-Cr)eycloalkyi, (Ca-Cglalkenyl, (Co~Colaikynyl, benzyl, aryl,
(CO-C4)alky1~(C1~C6)heterocycloalky§, (C(;~C4)alkyl—(Cg-CS)heteroaryl, C(OR* C(S)

R’ C(OYOR?, (C;-Cy)alkyl-N(R®),, (C1-Cylalkyl-OR’, (C)-Cyalkyl-C(O)OR®, C{OINHR®,
C(SINHR’, C(OINR’R?, C(S)NRR? or (C,-Cyalkyl-O(COR’:; | |

R7isH, F . benzyl, (C~Cglalkyl, (C2-Csalkenyl, or (C2-Cylalkynyl;

R*and R are independently (C1-Cyalkyl, (Cs-Coyeycloalkyl, (C-Cy)alkenyl, (Co-
Cyyalkynyl, benzy}, aryl, (C9~C4)alky]—(C1~C6}heterocycioalkyl, (CO~C4)aIkyl-(Cg—Cg)heteroaryI,
(Co-Cg)alkyi-N(R®)., (C;-Cglalkyl-OR”, (Ci-Cglalkyl-C(O)OR?, (C1-Cyalky]-O(COIR®, or
C(O)OR?;

R*is (Ci-Cyalkyl, (C2-Cylalkenvl, (C2-Cy)alkynyi, (C-Cyjalkyi- ORS, benzyl, aryl.
(CG—C4)aIkyl-(CI—Cé)heterocycloafkyl, or (C@~C¢)alkyl~(C3-C5)heteroaryi;

R is (C1-Cgralkyl, (C?Cg)a]kenyl, (Co-Cglalkvnvl, benzyl, aryl, or (Cao-Cs)heteroaryl;

each occurrence of R® is independently H, (Ci-Cgalkyl, (C-Cylalkenyl, (Cs-
Cgalkynyl, benzyl, aryl, (Cz-Csdheteroaryl, or (Co-Cylalkyl-C(O)YO-R’ or the R® groups oin to
form a heterocycloalkyl group:

nis0or1;and

* represents a chiral-carbon center.
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(Co-C4)alkyl-(C1-C6)heterocycloalkyl, (Co-C4)alkyl-(C2-C5)heteroaryl,
C(O)R3 C(S) R3,C(O)ORA4. (C-C8)alkyl-N(R6)2, (C1-Cs)alkyl-OR',
(C1-C8)alkyl-C(O)OR5, C(O)NHR3, C(S)NHR3, C(O)NR3R3/,
C(S)NR3R3' or (Cj-Cs)alkyl-O(CO)R5; 46 R2 is H, F, benzyl, (Cj-Cs)alkyl,
(C2-Cs)alkenyl, or (C2-Cg)alkynyl; R3 and R3, are independently
(C1-Cs)alkyi, (C3-C7)cycloalkyl, (C2-Cs)alkenyl, (C2- Cs)alkynyl, benzyl,
e e i e S ) e
(Co-Cs)alkyl-N(R6)2, (C1-Cs)alkyl-OR5, (C1-Cs)alkyl
PHE-Cs)alkyl-O(CO)R5, or C(O)ORS; R4 is (Ci-Cs)alkyl, (C2-Cs)alkenyl,
(C2- Cs)alkynyl (C | -C4)alkyl- ORS5, benzyl, aryl,
(Co C4)alkyl-(C1-C6) heterocycloalkyl or (Co-C4)alkyl-(C2-Cs)heteroaryl;
Brsidlepe Wee:%f Rk by A BRI g Fompound is a
cydfZeCa)ivelardatylit eachaoaturiencesoiéRe, is ]ndﬁﬁﬁn@ﬁﬂﬂi}’okb 3 fluoropiperidin-
Cl-Cs)alkyl,, ( alkynyl, .henz
SRR R G R -l R Rl inds o g oo
sulfsﬂsmtaﬁﬁ’e@,réeycmnwl@mﬁrp’lhis@mﬁwhldlot'epresents a chiral-carbon
center, a cyano or carboxy derivative of a substituted styrene, a 1-
0Xx0-2-(2,6-dioxo-3 fluoropiperidin-3yl) isoindoline, a
191, 3-dibggs2 gbsérinoldo-Bhelgsr dpipeyiiners i asoinesiineuathts angstigmerically
I%Jbstltuted 2-(2,6-dioxopiperdin-3-y1)-1- oxoisoindoline. 2. A use of
P prophylactically effective amount of an immunomodulatory compound

recited in claim 1, or a pharmaceutically acceptable salt, solvate, hydrate,
2ostere@i$u@mﬂ‘mh@h@féma¢eupbpp@¢mgd&temgf éﬁébﬁv@@ﬂuiﬁcwﬁlﬁfrﬁnunomodulatory

me |c ment for gi elodysplastic syn
coRERAEIORT 5 R UL Y LA B Bropr A G e
stewmsembm)fcmdnmmunpmhdgIatﬂﬁpfcmmheumdmémtacbmfcdamdigmat for treating,

é) rmaceuticall acce bIe %It solgate hgdrate, ereois
pr ven m§t01 mana % go?la‘% 1 romes during. 'betote or a glantmg

e, or p ??herapeutlca or prophy SCheR
Un’éﬁé@ﬂlvel @Hﬂﬂﬂhpbﬁmt@mﬁh@%@m blowesiogrediehtimtdmmietic stem cell

prdPRARIACIHES 2f A MediIFAMENL AL FeRIagREgYeNnting or managing a

myelodysplastic syndrome to a patient in need thereof. 46a 4. The use of
claim 3, wherein the second active ingredient is capable of improving

21 blood, ¢ell FradueHion: the second active ingredient and a therapeutically or
prophylactically effective amount of an immunomodulatory compound recited in claim 1, or
a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug
thereof in the manufacture of a medicament for reducing or avoiding an adverse effect
associated with the administration of a second active ingredient in a patient suffering from a

myelodysplastic syndrome.

22, The use of claim 21, wherein the second active ingredient is capable of improving

blood cell production.
23. The use of claim 21, wherein the second active ingredient is a cytokine, hematopoletic

growth factor, anti-cancer agent, antibiotic, proteasome inhibitor, or immunosuppressive

agent.
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5. The use of claim 3, wherein the second active ingredient is a cytokine,
hematopoietic growth factor, anti-cancer agent, antibiotic, proteasome
inhibitor, or immunosuppressive agent. 6. The use of claim 3, wherein the
second active ingredient is etanercept, imatinib, anti- 1INF-0' antibodies,
infliximab, G-CSF, GM-CSF, EPO, topotecan, pentoxifylline, ciprofloxacin,
irinotecan, vinblastine, dexamethasone, IL2, ILBL ILI8, Ara C, vinorelbine,

|sotr Hnom c1s tingic acuil1 ora rmacolo ally active mutant or, .

A erivat SR Elar 22 etuges% VOhE b’?“&g aﬁ 5 E3o8e (bR dinafiub, anti-
T‘Nﬁ;ﬁél@ﬂy@pﬂmlmﬁmdrﬂnﬁi@S‘EIr@Me@SEnE%m&ﬁaﬁammmﬁﬁﬁlm&h
mp'i@@&gaalgﬁé excﬁg% (?1%6}%9 n)é %%mnlq%twlgc])z? X(iE SIE'?SIIE1§G 1%0 i Xén?ré:lbme

anemia wit ess blasts in transforma ion, of chronic myelo
1sofsgiketivial %Cfﬁh@U@éQﬁC&hy)Dﬂ@}m‘rEiaﬂdsglthf wheeainitivg or derivative thereof, or

a cONEIRdysplasticsyndrome is primary or secondary. 9. The use of any one
of claims | to 3, wherein the stereoisomer of the immunomodulatory

compound is an enantiomer. 10. The use of any one of claims | to 3,

2swhe@whﬁa&amwa@e& QLRI FRMPAMNL Jedent ¢ myelodyspl
(amino)-2-(2,6- d|0x0(3(l9{g|)lgl eridyl))- |som%{§ﬂnee\ie% %‘%ggmﬁagrnerg;e %fysp astic

SYRYIRHCE G ORI BRI B ﬁ&?%ﬁ%@ﬁﬁimha?ﬁmﬁ%@ﬁ@aﬂwmaﬂy

acqaptebid 2all heluse ofany-0neebBInHBE Lty 'E!?f)@ rﬁﬁ?thcreof in an amount
immunomodulator compound is 3 - (4-amino- | -oxo- 1

oo TR I PIPEFRRES 6 M ZrHBaise ez,

wherein the immunomodulatory compound is enantiomerically pure. 14.

The}gk e;lof an u%r{]:elOf clalms | t$03 Whtereln the immunomodulatory
compdURa has. formula i wa VR eTRIHE IHE 6P X241 ‘?%@a@némﬁ‘ﬂ"dysmaﬁw
syroitrenasfodapds Y g Cmiom@hbdatb R éshyduader @Elﬂﬁ)\l\leﬁ allsphrfaddticaliy

ac&?%&%%&ﬁ{ g&}\%ﬁ;ﬁ?@%&f rel nr%%?sé)%@ u n%rﬂ(r)a lél lator O g@%)g %ﬁg fjeéﬁfecorl d

: antiometically e use o any one ‘of alms
acije Wﬁfﬂ@ﬁ@fnodulatory compound has formula (1D:

27.  The pharmaceutical composition of claim 26, wherein the second active ingredient is

capable of improving biood cell production.

28.  The pharmaceutical composition of claim 26, wherein the second active ingredient is a
cytokine, hematopoietic growth factor, anti- cancer agent, antibiotic, proteasome inhibitor, or

Immunosuppressive agent,

29.  The pharmaceutical composition of claim 26, wherein the second active ingredient is

etanercept, imatinib, anti-TNF-ot antibodies, infliximab, G- CSF7 GM-CSF, EPQO, topotecan,
pentoxifylline, ciprofloxacin, irinotecan, vinblastine, dexamethasone, 1.2, 1L8, ILLS, Ara-C,
vinorelbine, isotretinoin, 13-cis-retinoic acid, or a pharmacologically active mutant or

derivative thereof, or a combination thereof.
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zy_1-O hrJwherein one of X and Y is C=0 and the other is CH, or

C=0: R1lis H. (Ci-Cs)alkyl, (C3-C)cycloalkyl, (C,-Cs)alkenyl,
(C2-Cs)alkynyl, benzyl, aryl, (Co-C4)alkyl-(C1-C6)heterocycloalkyl,
(Co-C4)alkyi-(Cz-C5)heteroaryl, C(O)R3, C(S) R3,C(O)OR4,
(Ci-Cs)alkyl-N(R6)2, (C-Cs)allcyl-OR5, (Ci-Cs)alkyl-C(O)ORS, C(O)NHR3,
C(S)NHR3, C(O)NR3R3', C(S)NR3R3' or (Ci-Cs)alkyl-O(CO)R5; R2is H,

F. benzyl (C-Cg)alkyl, (C2-Cs)alkenyl, or (C-C8)alkynyl; R3 and R3 are .
O e s T R e R R SRR Yoy eplasti
syiCishaikynyinpenzylaampin(@orGdhetikyl-{CotBiheterdeydiaalkyt, a pharmaceutically

- YI-(C~- \eleroar l.. (Co-Cs)alky|-N rR6 C-C8)alkyl-OR',

o R s S, e SR LS socone
acige Qxerkiph ((@pabs)eflkenye v (T2bCsdkalhytod@cGa)alkyl- ORS, benzyl,

aryl, (Co-C4)alkyl-(C1-C6)heterocycloalkyl, or
.. (Co-C4)alkyl-(C2-C5)heteroaryl; RS is (C]-Cs)alkyl, (C--Cs)alkenyl,
3L(Co-GSamy P Betey| [ foi{ents ieteroas i sashenreoryetncy pimee

syﬁaﬂ&qu@mﬁﬂﬂmghr{%mmw&%§%lﬁl}g%axh (Pt D) Ak Ml B bically
aryl, (C-Cs)heteroaryl, or (Co-Cg)alkyl-C(O)O-R' or the R6 groups join to

, (
acqaRHAbLC Tate ISRl ANYRHURT SR P8O B Alatielsehirarsinng sherpal anstBSRCONd

acOeNtRErdfehil whae#s@OfeiMatvyvhereiniad MR oAb etic growth
compound is enantiomerically pure. 18. The use of any one of claims 1 to

Fach o SR B AR OIS B RE S BB BN 1 2 YRRBIGF RSy agent.
derivative of a substituted styrene, a 1- oxo-2-(2,6-dioxo-3 fluoropiperidin-

~~3yl) isoindoline, a 1,3-dioxo-2-(2,6-.dioxo-3-fluoropiperidine-3-yl X

S OHHE: ) B A 58, SRR RIS piyipound of cla 1, o

a rhxoisgingddlatly. 4@pEhe ssie efickimnhldravhetaicvtihermnetuiomedidgtotyug thereof,

[ ptigmericall re. 20, A use.of therapeutically -
g R A e T R
topelsiter ireatexatyllingr ciphimeadeltivatiycaccepidbicsalis saiveteshyel i, L8,

IL18, Ara-C, vinorelbine, isotretinoin, 13-cis-retinoic acid, or a pharmacologically active

mutant or derivative thereof, or a combination thereof.

33. The single unit dosage forte to claim 30, 31 or 32, wherein the dosage form is suitable

for intravenous or subcutaneous administration to a patient.
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stereoisomer, clathrate, or prodrug thereof, in the manufacture of a
medicament for treating, preventing or managing myelodysplastic
syndromes during, before or after transplanting umbilical cord blood,
placental blood, peripheral blood stem cell, hematopoietic stem cell
preparation or bone marrow in the patient in need thereof. 21. A use of
amount of the second active ingredient and a therapeutically or
prophylactically effective amount of an immunomodulatory compound
recited in claim 1, or a pharmaceutically acceptable salt, solvate, hydrate,
3sterevisomenpuatiyratehampradricg] thatpedinih@nantiaciadphiasplastic
icament.for reducing or avpiding an adverse effect associated with |
b e AR S e oot e
acegptaislselysllvstic Byddterser@sofie. ubeoficlaimpRidradhekein thend umbilical cord

ive ingredient.i f improving  blood cell praduction. .
B o B s, SRR i or bone
magihkine, hematopoletic growth factor, anti-cancer agent, antibiotic,

proteasome inhibitor, or immunosuppressive agent. 49 24. The use of -
_.Claim 21, wherein the second active ingredient is etanercept, imatinib,
33 anti-“TRECBRRRA AR R ARG ARisa G oS FS it cosm ] Sren iopotacarmdulatory
co@ptadiBilingm dipseHprachinRIgRa b Mnkigsine. dexam ﬁg&?ﬁ&nﬁerﬁ&somer,

I8, IL18, Ara C, vinorelbine, isotretinoin, 13-cis- retinoic acid, or a
A YOI R e MATERE B el ivametheresTIYisneshBinag eptive
inghetealsaB: AT IaceuipalPRrRRSIIAN IR HIRAtINGAERYRMING Rlth factor, anti-

managing myelodysplastic syndromes comprising an immunomodulatory
e P@P&Oﬁﬁéﬁ%{&&@ht?&%W%&@ﬁf&ﬁt&ﬂ%ﬁﬁ,ﬂ%%@# umbilical

cotdyirais, beepoisbined, piaifirate bivdredmgdhaieahibRnam@siicell preparation or
b oﬁgf%%tr% to treat, prevent or manage myelodysplastic syndromes, and a

carrier. 26. A pharmaceutical composition for treating, preventing or

managing myelodysplastic syndromes comprising an immunomodulatory

com im-1, or ceutically acceptable salt, solyate, .
36'hydrgﬁgﬂsﬂge%%g:%%r?qc?gt%;?tgﬁ?%% ?G‘gp thereor-an %’%glgoar‘\i{gu%fﬂ?‘gon of the
Phirgreenéise! 2Ppheshaenthesimidalndmpositibnof claim 26, wherein the

second active ingredient is capable of improving blood cell production.

28. The pharmaceutical composition of claim 26, wherein the second

active ingredient is a
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cytokine, hematopoietic growth factor, anti- cancer agent, antibiotic,
proteasome inhibitor, or immunosuppressive agent. 29. The
pharmaceutical composition of claim 26, wherein the second active
ingredient is etanercept, imatinib, anti="INF-ot antibodies, infliximab, G-
CSF7 GM-CSF, EPO, topotecan, pentoxifylline, ciprofloxacin, irinotecan,
Viiblastirentiexameinasentialbe, dbSp S, Ara:G, vinorelbine, .
isotretiriaitz=43cisainaic agid. or a,p macg}é’% E?féﬁf Factive Tt o S
carivaiia hesealgy g cmbination {hereot, 5030 A STHHE Hiit B58dgeed e
fowmm.fr reating. preventin ;‘orinanaglr]g'rﬁ/ﬁ%ﬂﬁ?a"%‘ﬁ& SRS ARtS
comprising an immunornoduiatorytoripound of claim I, or a
pharmaceutically acceptable salt, solvate, hydrate, stereocisomer,
clathrate, or_prgdru@ hereof, and.a second active ingredient capable of
improving blobd.c odpctign. B1. A single unjt dosage fg;gn for treating,
preventing or managi m: S @s&g.;;wdig_hmgg&cg_q}@ﬁsing an
immunomodutgtor mpeund.of claim 1, or a pharmaceutigally
acceptable salt, solvate, hydrate, Stergsisomer, clathrate, or prodrug
thereof,“and a second active ingredient, wherein the second active
mgredlerﬁ"ls a cytokine, hematopoietic growth factor, anti-cancer agent,
antibiotmﬁfémmesimﬁ@ima%maprqsg@ggagrg%g_z. A single
unit dosage fprmcompriging an immunamodulatory compoun “of claim 1, ‘
or a Eﬁ?&rﬁaggﬁﬁ% ’aiglie% ADIESHTE5RAE? ipdiessteralbigdimers | o 4 carbor
cﬁﬂ’f’rat@' %%Efdg@ﬁem@n anubemgtreps, dnfalinh 1Nt NROlms® ang e
ambmgﬁKﬁmhb@‘%gﬁF&@M&QEEEPo, topotecan, pentoxifylline,
ciprofloxacin, irinotecan, vinblastine, dexamethasone, IL2, IL8, IL18,
Ara-C, vinStEI6TE T Birdtitioth | 18 isiramaiorasid, or a pharmacologically
active Mbiahydoderivativestherept, cembination thereof. 33. The
single upit.dgsage forte to clajm Q,Oi&?aél&or 32*WHere|ﬁ"’t e*abos?a%“grf%rm is
suitable for wgraﬂ%ﬁo?'ﬁné%r%%‘t?é’f&ﬁ“e%ggd%%ﬁé%é{mmMm.ﬁﬁ to 4
ﬁg&';ggg;ggag%é%;;@ ace .i;inﬁ@a |m%%%{o%ﬁéf%%%gjﬁgoﬁ%f ’
of claim 1, or'a phagmaqe%%gﬁgg%{%ﬁea&é%%ﬁ?%ﬁﬁamﬁéﬁa
 StETEOISOMET - Clatrirate- O prodnis thércokicmt umiilical-cerdthlood,
placentéﬂgﬁségﬁ,m@fip_@ﬂfgl 4lgod ‘@t_%gh%qgmggggggqggjetic stem cell
preparation or bone marrow. 35. A kit comprising: a pharmaceutical’
: cqrgpositjon comprising an immunomodulatory

fuf

Use of an 3 RLAtoTy o & ]
Iommmomodiatory coropound, or & shermeacertically eccepieble salt

solvate, hydrate, stereoisomer, olefhrate. drug fhen
, I e, sfarspd 1, olathrate or o J =of Tor il nhey b
, , ok > 0T prodrug Siereof for mennfachiing & medicament

o7 ireang, preventing or managing & myolodysplasiic SYnirome, whersin smd
- fhy . Aot} Nt s Vot -

EIIUROmoCWAory compound 15 of fommnia:

in which
' = o s e P ~l -
CuE 03 A and ¥ 18 O=0 and e other of 3 2nd ¥ 55 O=0 or CH.e
7 E op Y
N — t ~ "
gazh of R, R° B, end RY . indemenderniiv of . .
A - - - Ny dadhdian G,BDLE.} D.&“ﬁ tc}m:‘:s 15“."" IQ Z}:“. -1 - o Q. |
R ‘ . 28 mEdn, 2lityl o7 | o 4 cerhbm
mores, or alkoxy of 1 1o 4 cashon morms or 740

+ - -
M op= Al R Dd pE R : >
() omeof B LKL R, 2nd BT is nito or protectes
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compound of claim 1, or a pharmaceutically acceptable salt, solvate,
hydrate, stereoisomer, clathrate, or prodrug 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 um it%g:al card blood, placental hlood, peripheral blood stem cell,
hematopolst e SamEIMpréparatioh ¢t BoHE MEFEW46. The kit of claim
34 or 3 Whichomthdkdamprisésatdevicerfartheradiinistrationef the
pharmaceutical composition or the single unit dosage form. 51a C7. use of
an immuaomodu}sialv oompognd, or a phamaceutioally scoepmbie salt,
solvate-Sh RS rEB R A GAR COBP PRI TG Pharastefsicalln deqepmble salt,
aniveieCHathk2 1447 6 vam caEae 6V B LR HAGA 16 18R ValAdY Btnedicamen:
lagde. x:vndrome,, wherein said ”méEu omoduiata y omnound.is of
formate - X R6 O°0 738 95 - I N4 one of x S5 1 RCZEFEN THe at=
GRREAEoAICY coraognthssipeatrof R 't R3, R3, ar R4 nde endently
of the others, is ha o, alkyl of 1 tok aon atom or aikory of 1 to 4 e,=non
atoms or (iz) one of R' P7', Rz and F4 is V_IE,I$ and the remais of R,
Rn, R3, and R4 are "nva -oge alt.-vt a*1 to S carbon
atoms; R is hydrogen, afcvi of 'ﬁenza, ouloro, or
uuorc; Fir is m-piiea,Tlene oFtU-1Bnenv'ten.. Ax=i~Y iwhi. nh=a
Pf & to 4; esan of RF atad R menfiice e dentlp o" the other is nvdrogen
Griavidebf to B carbon atoms, or Rs wad R taken together are teta c:

fiyt-ent,BeRR & ARG B Lok LT e X0 RT =5

hyd;Qg~en aty fof cslan ato‘[ns, or pe pt, sé of an immuaomodu
aron coffsatnt For B nharri drdtwendeptabibtbadtisd 8\ stielchyidirate ] o 4
SHRFBEISAREY oflathEalor anniiiieseel fok a3 IAlLoa MULARAt. \uks s

s el 02 n3 4 .
e remaimmng of R, R°, R°, and K™ are hydrogen;

R* is hydrogen, alkyl of 110 8 carbon atoms, or CO-R7~CI{(RIG)NRBRQ in which each
of R7, R} R®, and R" is as hersin defined; and

[ b} ~
R s alicyl of 1 1o 8 carbon atoms, beneo, chiaro, or flucre.

4C. Use of an immunomodulatory compound, or & pharmacentically acceptable salt,
solvaie, hydrate, stereoisomer, clathrate, or prodrug thersof for manufacturing a medicament
for treating, preventing or managing & mvolodysplastic syndrome, wherein said

immunomoduiaiory compomnd is of formula:

ri!HCGMR?-CHng)NRgﬁg

in which: . |

one of X and Y ig C=0 and the other of X and Y is C=0 or CH,;

R%is hydrogen, alicyl of 1 to § carbon atoms, benzyl, chloro, or fluore;

Ris m-phenylene, p-phenylene or «(CyHa)- in which o has a value of 0 to 4,

each of R® and R” talen independently of the other is hvdrogen or allyl of 1 1o 8
carbon atoms, or R? and R® taker to gether are tetramethylene, pentamethylene,
hexamethylene, or -CHaCH. X CH,CHa- in which X is «0O-, -8~ or ~-NH-; and

g3



for trea::ra, Preve t .g Qr ma a ng a u"T.v oladysnIPSUC -yndrum."., v
.er'in said 'T~" munomoth.ii ory compound is o :io llic; =1 2y | 1v which
oreofrandYisC=0andtheath -.-of Xand~=C.e~na: R, R, R" sd
R4, a nuv of ice tithe s is cab, asryl or 1 to 4 carotin atoms or alim3:y or |
to 4 cz',on atoms or W(3i) onr ofR', R"4 . R It,, an_'RiS I}ill'0 or i7r6*".~
el 52 amino and the remaining of R', R2, R3. and R4 are hydrogen;-and
Rb is @dr‘éﬁ@f’f’%‘fﬁyﬁ%ﬂ 5 BiedrsEhercmssbengiznehloro, or fluoro, 39.
Use of an immunomodulatory compound, or a pharmaceutically

4cce ptﬁm@%@lﬁﬁm&wﬁm@@t&m&w%ﬂ@m&m@ry&&%ﬁ% salt,
tiérenf fpirmansfachsing, 2 nedic /et dfes Healing, NeVeRINGI » et camen:
managing e-nyelodysplastie:syadomeawherein said, mmynomodyiatory

GompRUASiSOH R 12 OB RS N NS Y RS C R4 O i which
- one of X and Y is C=0 and the otherj_gﬁ Xand Y is C=0 or CH2; (s) each

of R, R2, R3, and R4, indepen%gntly of th&lothersois halo, alkyl of | to 4
carbon atoms, or alkoxy of | to 4 g Bms.or (i) one of R, R2, R3,
and R4 is -N} ..5 and the remaini R are hydrogen;
RS is hydrogen, alkyl of | to 8 dBfbonato , or EO-R¥-CI-1(R16)NR5R9
in which each of R", R8, R9, and R1rs$ as herein definé)d; and Rb is alkyl
offi=tei:BitarbarRatents, Kenzo. cnl.oro, or fluoro.

I pl ol 4 ; . .
each of R, R™, R”, and RY, independently of the others, is hydrogen, hale, alkylof 1 10 4
carbon atoms, alkoxy of | 1o 4 carbon atoms, or amino.

42, The use of claire 41, wherein said Enmunomodulatory compound is 1-0%0-2 2.6~

dioxo-3-fluoropiperidin-3v1) isoindolines or 1. 3-dioxe-2-(2,6-dioxo-3-fuoropiperidine-3-y1)
isomndolines, A -

43, Use of an immunomodulatory compound, or 2 pharmaceutically acceptable salt,
solvate, hydrate, sterecisomer, clathrate, or prodrug thereof for manufacturing a medicament
%'or tregting, preveniing or managing a myolodysplastic syndrome. wherein said
mmmunomoduiatory compound is of formula:

=1 O
AL
R® C/' k/{%
| Lo »

pot M

wherain each of R}: R2RY, and RS independently of the others, is halo, alicyl of { o 4 carbon
atoms, or alkoxy of 1 to 4 carbon atoms,.

44, Use of an immunomodulztory compound, or a pharmaceutically acceptable salt,
soivate, hydrate, stereoisomer, clathizate, or prodrug thersof for manifacturing o madicémcm
for weating, preventing or managing a myolodysplastic syndrome, wherein s;id
tmmunomodulatory compound is of formula: '

R0
3
(‘\/C\R E H
\/t\;\l N
I C
Rz ¥ °

in which

54



40. Use of an immunomodulatory compound, or a pharmaceutically
acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug
thereof for manufacturing a medicament for treating, preventing or
managing a myolodt splas is syndrome, wherein said immunomodulatory
compound is of formula_ O H (X P.s ~-hS f ~-O NHCO-R7-CH(R'
C)NR8R9 in which: gne of X and Y is C=0 and the other of X and Y is
C=0 of CHIRE'iS Hytlrogen, alkyl of 1 to 8 carbon atoms, benzyl, chloro,
or fluofotIRP{dnmh nyflere; Biphetienesdndemie. Fitiviichondyamegor
vatterstd ter 4ccerthif RS BidiReptakientinaépentently nfitbe-athewnislky!,
idragehpaalky| dklito-ShisarbenqiomswnRgiandiR9 taken together are
tetraméthylepéopentametinrzéene, hexamethylene, or
-CH2CH2X'CH2CH2- in which X' is -0-, -S- or -NH-; and R10 is hydrogen
alieyl of L, Qf%%ﬁﬁﬁiﬂc%%&?m&r Rasd AL bse olanmmuromodulgiony,

ung, aceut acceptable salt. splvate Nydrate.
g%r?, E([)glsome?g%l hgatem‘gr E?aﬁ%é( ?hgrogf%r rﬁéi:ﬁ’u%cfm?lﬁﬁ1 qurng 'a medicament

AT T Bt B De AR LR SR F TG Sy Epeiatield
s%%ﬂ%wmlﬁoﬁﬂ%ﬁwmlatory compound is of formulaa R1
R2 1~ GNRN R4 Y O wherein YA$ oxygen or 52 and each of R1, R",
R3, and R4, independently of the ¢ ﬁ der en, halo, alkyl of | to 4
carbon atoms, alkoxy of 1 to 4 ca 42 The use of
claim 41, wherein said irumunom
dioxo-3-fuoropiperidin-3yl) isoindoliges or ~o
I é d|oxo 2-(2,6-dioxo-3-fluoropiperidine-3-yi) isoindoiines, 43- Use of an
|mmunomodulatory compound, or a pharmaceutically acceptable salt,

2 first of R' and R* 1s halo, alikyl of from 1 fo 4 carbon atoms, alkoxy of from 1 1o 4 carben

atoms, dialylaryine in which each alkyl is of from 1 1o 4 carbon atoms, cyanc, or carbamoyl;
the second of R! and R?, independently of the first, is hydrogen, hale, alkyl of from 1 1o 4
carbon atoms, alkoxy of from 1 to 4 cerbon atoms, alkyviamino mn which alkyl is of from 1 {0
4 carbon atoms, dialkylamine in which each alkyl is of from 110 4 carbon atoms, cyano, or
carbamoyl, and '

R’ is ydrogen, alkyl of from 1 to 4 carbon atoms, or benzyl.

46.  Use of an immunomodniatory compound, or a pharmaceutically acceptiable salt,
solvate, hydrate, stereoisomer, clathrate, or prodrug thereof for manufacturine 2 medicament
for treating, preventing or managing a myolodysplastic syndrome, wheremn said
immunomodulatory compound is of formula:

R”]
3 . O
=
A
N N’H
d t
RZ 0 ©

wherein

afirst of R and R is halo, alkyl of from 1 to 4 carbon atoms, alkoxy of from 1 to 4 carbon
atoms, dialicylamino in which each alkyl is of from 1 to 4 carbon atoms, cyano, or carbamovi,
the second of R’ and R®, maependently of the first, is hydrogen, hale, alicvl of from 1 10 4

carbon atoms, alkoxy of from 1 10 4 carbon atoms, alkylaminoe in which alkyl is of from 1 1o



solvate, hydrate, stereoisomer, clathrate, or prodrug thereof for
manufacturing a medicament for treating, preventing or managing a
myolodysplastic syndrome, wherein said immunomodulatory compound is
of formula: R R21d 014 HH wherein each of R. R2, R3, and R4,
independently of the others, is halo, aIkyI of I to 4 carbon atoms, or allcoxy
af Lt M4 Use dulatory compound, or a.
phar?nogge%ét%gll%ccepta lé%fat esag vate Lin éﬂg};f%o%ﬂe?‘ééi‘sﬁﬁ’ﬁétmms cyano, or
éﬁéﬂ%ﬁ% BF%rodrug thereof for manufacturing a medicament for treating,
prewentinger managipg:2iyplostisplasiic syndrome, wherein said
immunomodulatory compound is of formula: R O~ Q G2 Y O inwhich
94 Y ISL%)(Q%HM ﬁggaagf R'cgnquR' halo aIkyI allcoxy,

Iamlno or carba FEFASERRT F seacRinb wealt
%%% er ent o%)é 6 FrSE i %yoarog%rﬁm%‘é%leoaf%’?@?n%ﬂ?mm@mdlvmem

T‘anﬂrfé ARS ; 155, B PR Sy A R bRl Ryl iRty
ﬁg!qé%nbcragﬁx H@ﬁ?&éuﬁtﬁ?’é’@hﬁpound or a pharmaceutically
acceptable salt, solvate, hydrate stere@sonﬁar clathrate, or prodrug
thereof for manufacturing a me for@reﬁﬁng pI:eventlng or
managing a myolodysplastic syndrome, wher2is unomodulatory
compound is of formula R O« N%:-s

in which
the carbon atom designated C* constitumtes a cenier of chirality (wh

en T is not zero and R is
not the same as R*);

R { 2 .
one of X' and X is aminoe, nitro, alky] of one o six carbons, or NH-Z, and the other of X! or
X is hydrogen;
1
sach of R' and R” independent of the other, is hydroxy or NH-Z;
R s hydrogen, alkyl of one to six carbons, halo, or haloaliyl;
Z is hydrogen, arvl, atkyl of one 1w six carbons, formyl, or seyl of onie 1o six carbons: and
n has 2 valve of 0, 1, or 2;
provided that if X' is amino, and nis 1 o1 2

T 1 2 ) "
e - then R* and R* are not both hyGroxy; and the
salts thersof, '

48, wUse of an prmunomodulatory compound, or & pharmaceutically acceptable sait,
solvate, iydrate. stersoisomer, clathrate, or prodrug thereof for manufacturing & medicament
for treating, prevemting or managing 2 myolodysplastic svadrome,
imrmunomodulatory compound is of formula:

wherein said

o f
C—R2
=~ [ . H .
- | N“fg——(CHz)rC“Ri
XE RE
¥ ki

in which

the carbon atom designated C* constitus £ il .
‘ sl ZHa e onstitutes g cent i 1y ) 1.

not R:’“ e nter of chirality when n is not zero and B! i¢

one of X! and 32 is amino, nitro, allyl of one 1o six carbons, or NH-Z, and the other
X% is hydrogen;

each of R' and R? independent of the other, is hydroxy or NE-Z;
R is alky] of one to six carbons, halo, or hydrogen:

of 3 or



CH R'- 'p wherein a first of R' and R2 is halo, alkyl of from 1 to 4 carbon
atoms, alltoxy of from I to 4 carbon atoms; diallylamino in which each
alkyl is of from I to 4 carbon atoms, cyan.-, Or carbamOyl, the second of
R'and R2, independently of the fast, is hydrogen, halo, alkyl of from | to 4
carbon atoms. alkoxy of from | to 4 carbon atoms, alkylamino in which

lkyl js.of from 1 to_4 carbon atoms, dialkylamino in which each all-y) is
gfi%g%%%qnllaéﬁ b%ig%%gf &ans,or E%gl' FARIDHARR' is hydroger,
glﬁﬁ of #Bm‘)f to 4 ¥arbon atoms, or benzyl. 46. Use of an
immunomodulatoy compound, or a pharmaceutically acceptable salt,
$8lvatd#ydiendnsmrenisbiabryclatipateyboprotruguhersnifoscceptable sait,
earRifakytring semedicamehthfor{reafingi-prelenting OnmMARBEUIMEL A medicament
vy orealyp iastie:Syndramewaer aincsait sumunamedulatony-compeund
imof fasmudRiaRQ&hINBIN B2sQwherein a first of R1 and R2 is halo;
alkyl of from I to 4 carbon atoms, allcoxy of frgm | to 4 carbon atoms,
dialkylamino in which each alkyl is_of fram I t@_zli_-garbo atoms, cyano, or
carbamoyl, the second of R" afrd R'}jnd _qmd__ﬁ{)iw oir%g first, is
hydrogen, halo.. alkyl of fron.| arbon aYg 3, 2ko y%f from 1 to 4
carbon atoms, alkylaanino iﬁ(whic 1aIk is offrom 1 to 4 carbon atoms,
dialkylamino in which each alkyl ig%of from 1 to 4 carbon atoms., cyan, or
CarBabyl, and R' is hydrogen, alkyl of from 1 to 4 carbon atoms, or
b&nzpbdy siselot guatic CunoRattedOyreBPEAG kRN 1 is not zero and R i
phadiaceutically acceptable salt, solvate, hydrate, stereoisomer,
chathwate, on prodrugribersef fokmanuaciiing adnedicament aﬂgftgce@&&%f ¥or
préventing prmanaging a myol_odysplastle syndrome, wherein sal
mupemedatony.sompound s ol formulac 00

Ris alkyl of one to six cachons, hale, or hydrogen;

Z is hydrogen, aryl, or an alkyl or acyl of one 1o six carbons: and

n has & value of 0, [, or 2;

and the salis thereof.

50. Use of an imrounomodulatory compound, or & pharmacentically acceptable salt,
solvate, hydrate, sterecisomer, clathrate, or prodrug thereof for manufacturing & medicament
for treating, preventing or managing a myolodysplastic syndrome, wherein said
immunomodulatory compound is of formula: |

C—R? 1
N~<{;L<GH2>FICMR‘
R
wherein
one of X' and X* is nitro, or NH-Z, and the other of X! or X2 is hvdrogen;
each of R! and Rz, independent of the other, is hydroxy or NH-Z;
R s alicyt of one to six carbons, halo, or hvdrogen;
Z 1s hydrogen, phenyl, an acyl of one 1o six carbons, or an alkyl of one 1o six carbons: and
nhasavalue of 0, 1, or 2;
provided that if one of X' and X° is nitre, and nis 1 or 2, then R’ and R* are other then

hydroxy; and



C_R2 N-G~-(CH2)n G-R' XZ X1 a in which the carbon atom designated

C* constitutes a center of chirality (when n is not zero and R' is not the

same as R’); one of X1 and X2 is amino, nitro, alkyl of one to six carbons,

or NH-Z, and the other of X' or X2 is hydrogen; each of R" and R’
independent of the other, is hydroxy or iv'E-l-Z; R'is hydrogen, alkyl of

0 six carbons, halp, or haloalkyl; Z is hydrogen, aryl, alkyl of one to

SII%;Z% éjﬁ)gﬁ _&?ﬁ?’&?%ﬁi ayl %?ﬁ?&%%ﬁ%é%&ﬁ%ﬂm gﬁafﬂﬁé}é apeiTes @ center
F*6¥ % Provided that if XI is amino, and n is 1 or 2 then R' and R’ are not

both hydroxy; and the salts thereof 48, .--Use of an inimunomodulatory
conipowhdn orayshaniaiseuticatiypanne piablgrsaltacsohvals, HYPates s, sojvare,
éﬁsam@gﬁs{g% rag?&;r%m@w %%%%P%ﬁ%iga%}edigamem for
MeEQIPRAENDIL [He aliRd s ey QQ@&?E@&"@Q Y, splastc
sﬁﬁg{gggg;bdw% %ﬁg&amﬁ%@g atory comr%ggﬁhag gl%% f%arlrdrfula: 0

C-RZ O C(CH2)n G-R1 R3 X2 Xl n whigh the carbon atom designated

C* constitutes a center of chirality wjen iii_§,rnpt zerg and R'is notR ; one
of Xt and X2 is amino, nitro, @ n(.a_to*sik pa(bons, or NH-Z, and the
ot ;ﬁécﬁ‘?m—d@b'@ndent of the other,

¢ to sfx carbons, halo, or hydrogen;

O

wherein
1 2. . .

one of X and X* is alky! of one to six carbors;

“h . M 2. -~ . - .
each of R* and R”, independent of the other, is hydroxy or NH-Z;
‘R is alkyl of one to six carbons, haic, or bydrogen;
Z is hydroger, phenyl, an acyl of ope 1o six carbons, or an alkyl of one to six carbons: and
nhasevalue of ¢, 1, or 2; and |

it -COR' and ~(CH,3.COR® are different, the carbon atom designated C” constitutes a cemer
of chirality,

52, Use of an immunomodulatory compound, or a pharmaceutically acceptable salt,
solvate, hydrate, stereoisomer, clathrate, or prodrug thereof for manufastuxiné a medicament
for wreating, preventing or managing & myolodysplastic syndrome, whersin said
immunomodulatory compound is of formuls:

~

Ny

B2 1
wherein:

the carbon atoms designated  constitute centers of chirality;

X is ~C{O)- or -CHz~:

R! s alkyl of 1 10 8 carbon atoms or -NHR?;

R”is hydrogen, alkyl of 1 w0 8 carbon atoms, or halogen;and

R¥is hydroger, alicyl of 1 1 8 carbor aioms, unsubstitated or substinsed with alkoxy of | to
8 carbon aioms, halo, amine, or alkviamine of 1 to 4 carbon atoms, cycloatkyl of 3 to 18
carbon atoms, phenyl, unsubstitied or substituted with allcyl of | to 8 carbon atoms, alkoxy

of 1 to § carbon atoms, hale, amino, or alkviamino of 1 to 4 carbon atoms, benzyl,

58



56 Z is hydrogen, aryl or an alkyl or acyl of one to six carbons; and nhas
avalue of0,1,0r2. 49. Use of an immunomodulatory compound, or a
pharmaceutically acceptable salt, solvate, hydrate, stereocisomer,
clathrate, or prodrug thereof for manufacturing a medicament for treating,
preventing or managing a myoladyspiastic syndrome, wherein said

dﬁg\amaga%lﬁ;&%ﬁe%&%ﬂgf%ﬂf foraylas ©),= ¢ aﬁmxa &R r%f g{%m,

C-R~ X~ in which the carbon’atom de5|gnatedd8¥léonstlt tes ace

et AT Hi TRTHRR 2675 ah G2R0R BHRIER SbrieQF Xp ATiEX 2 is amino,
Ritechvatteyhofioniector sixcamens:@rd bndiand:he SUBLeLX: MhiXdisy of 1 1o
dudregenneach-otREANG: RZ-indeneadant of he gther,is &%@{8%% 031018
%'ﬂogatgnéspﬁuﬁdl%ﬁg‘;%ﬁ% 8?5@9&?&&'%'%18{ agy‘v 9??(5 13 Q)Xdro ena]kmy
g}rylfO %b l%(l or anaxl of one to ons, 51 %s a va

the, sa S,t ere n |mm nomo 8%‘1)/ '(5:051] 06 ﬁlazv ra
| mﬁarmaceu(ffcéll? HCCk If} ; %Bﬂ/ %%Fé?éﬂss?gf&ﬁs‘g%@rg carbop atorms,

GRS 6F piS %#éé‘f’ of SH@Fé’é’Eérlng a medicament for treating,
preventing or managing a myolodysplastic syndrome, wherein said
Fhmun&agdal itorreommsolric s o forandlar @ g R2@evdgall yiNeceptable salt,
| HOHR) hC:RE kifzseoy@Btr wherein, or prodrug thereof for manufacturing & medicament

for freating, preventing or managing a myolodysplastic syndrome, whersin said
immunomoduiatory compound is selected from the group consisting of:
[2-(2,6-dioxo-piperidin-3-yi}-1,3-dioxe-2,3~dihydro-1 H-isoindol-4-vimethyl}-amide; (2-(2.6-
dioxo-piperidin-3-vi)-1,3-dioxo-2,3-dihydre-1 Hisoindol-4-yimethyl-carbamic acid fert-
butyl ester; 4-{aminomethyl}-2-(2,6-dioxo(3-piperidyly)-isoindoline-1 3-Gione; No(2-(2 6~
dioxo-piperidin-3-y1}-1.3-dioxo-2 3-dihydro- 1 H-isoindol-4-yimethyl}-acetamide; M- §2-(2,6-
dioxo(3-piperidyl}-1, 2-dioxoisoindolin-4-y1 imethyl Yeyelopropyi-carboxamide; 2-chioro-A-
{2-(2,6-dioxo3-piperidyl))- 1,5 -dioxoisomdolin-4-yl methyl ) acetamide; N-(2-(2,6-dioxo(3-
piperidyl}}-1,3-dioxoisoindolin-4-yi)-3-pyridylcarbox amide; 3-{1-oxo-4-
(benzylamine)isoindolin-2-yi} piperidine-2.6-dione; 2-(2,6-dioxo(3-piperidyl))-4-
(benzylaminojisoindoline-1,3-dione; N-{(2-(2,6-dioxo(3-piperidyl))-1,3-dioxoisoindolin-4-
ylmethyi} propanamide; N-{{2-(2,6-dioxo{3-piperidyiy)-1 ..z-mowxscmdmm—a—vl}meﬁr\:}}-«—
pynidyicarboxamide; N-{(2~(2,6-dioxo(3-piperidyi))-1,3-dioxoisoindolin-4
yhmethry!}hepranamide; N-{(2-(2.6-dloxo(3-piperidyl))-1 ,E-diomisoindolin@-«'yi}methyi}n.'-l—
furylearboxamide; {N-(2-(2.6-dioxo(3-piperidyl}i-1.3-dioxoisoindolin-4-
ylicarbamoyl rmethy] acetate; N-(2-(2,6-dloxo(3-piperidyl) -1, 3-dioxoisoindolin-4-

ylpentanamide; N-(2-(2,6-dioxo{3-piperidyl))-1,3-dioxoisomdolin-4-vi-2- |

2
thienylcarboxamide; N~{[2-(2,6-dioxo(3-piperidyl))-1.3-dioxoiscindolin-4-y1}

methylHbutylamino jearboxamide; N-{{2-(2 6-dloxo(3-piperidyl))-1,3-dioxoisoindolin-4-yl]
methyl} (octylamino )earboxamide; and N-{{2~{2,6-dioxo(3-piperidyl))-1.3-dioxoisoindolin-4-
vi] methyl}(venzylamine)carboxamide; t-oxo-2-(2 6-doxopiperidin-3-v]) isoindolines or
1,.3-dioxo-2-(2,6-dioxopiperidin-3-v1) isoindolines; 1soindoline-1-ome substituted in the -
position with 2,6-dioxo-3~hydroxypiperidin-5-v1; or isoindoline-1,3-dione substinuted in the
I-position with 2.6-dioxo-3-hvdrexypiperidin-S-vi.

34, The use of anv one of claims 37 1o 33, wherein the medicament further COmIPTISES &t
ieast one second active ingredient,

o

5. The use of claim 54, wherein the second active ingredient is capable of improving
blood cell production.

g3



one of Xt and X" is nitro, or NH-Z, and the other of XI or X2 is hydrogen:
each of R' and R2, independent of the other, is hydroxy or NFI-Z; R3 is
alkyl of one to six carbons, halo, or hydrogen; Z is hydrogen, phenyl, an
aryl. of one to six carbons, or an alkyl of one to sir; carbons: and n has a
value of 0, 1, or 2; provided that if one of XI andX2 is nitro, and nis 1 or 2,
then R' and R2 are other than hydroxy; and 57 if -COR' and -(ClI-h)" COR"
are different, the carbon atom designated CY constitutes a center of
cﬁlrautg%‘ig‘a@gel%fnan iMRSTRTD D ERAIBRS 9ot B PiBgTNEEnb S&@ cytokine, h“mampmetm
|é&‘ﬂg?%@@émagmmﬂwwmmemm&rosup—:rnssw
- @éEffifrate, or prodrug thereof for manufacturing a medicament for treating.
Preventing or managing a. myolodysplastic syndrome, wherein said
Iﬁﬁmunm%&llﬂ@é&u@Gm9@:@%'&@@5@%&%9@%&&&1{% %H}L.«}'s.%d‘ imatinib, anti-
CrR- BNl esherein ane il and-42 is gl yt of one to S “'%5 oni
R¥is

%Me%g%ge?%%é%%mgﬁgggﬁm 81 %}n r(tqheernI gré L "Hﬁé}l mgp;ibme

3cyk o o ne to %%(rcaﬁ)ons or ar aiky 6"f" REYS s?ﬁ‘?:"mf ﬁﬁﬁerﬁ’ﬁé@ frerent,

value of End if CDR and -(C1?2)" COR2 are different, the

carbon atom de5|gnated i ~ constitutes a center of chirality. 52. Use of an
unORTGHERIRY BBMpsiTs BF i fhanhaceutisally deteptatiessaltome is

é‘éfffaéféﬂw@mu@ reeRsTis oAz ottt watzeO HEdUGHNRIRGE BN anemia with excess

rhasafactaring dlivaiin enteS0b eaiingaRBMeRiNg Of MRBRING Amonocytic
ﬁmmﬂysplastlc syndrome whereln said

3G, The use of any one of claims 37 1o 33, wherein the myelodysplasic syndrome s
primary or secondary,

- 60, The use of any one of claims 37 to 33, wherein the stereoisomer of the
immunomodulatory compound is an enantiomerically pure.

6l.  Theuse of any one of claims 3710 5 3, wherein the medicament is adminisrated o &

patient in need of treating, preventing or managing & myeicdysplastic syndrome before,

during or after trapsplanting wmbilical cord blood, placental blood, peripheral blood Stem cell,
- hematopoietic stern cell preparation or bone marrow in the patient,

62.  Use of an immunomodulatory compound, or & pharmaceutically acceptable salt,
solvate, hydrate, stereoisomer, clathrate, or prodrag thereof and 2 second active mgredient for
manmas*unna & medicament for reducing or avoiding an adverse effect szsaciated with the
administration of the second active ingredient in & patient in need of treating, preventing or

managing a myelodysplastic syndrome, wherein said immumomoduiatory compound is the
compound inany one of claims 37 1o 53,

oy * : . : . . - . .
63. The use of claim 62, whersin the second active ingredient is capable of improving
blood cell production.

&4, The use of claim 62, wherein the second active ingredient is & cyiokine,

hematopoistic growth factor, anti-cancer agent, antibiotic, proteasome inhibitor, or
Immunosuppressive agent.

63. The use of claim 62, wherein the second active ingredient is etanercepst, imatinik, anti-
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immunomodulatory compound is of formula: O C) H .N\-O y RZ PI OH
wherein: the carbon atoms designated' constitute centers of chirality; X is
-C(O)- or -CH2-; R1 is alkyl of Ito 8 carbon atoms or -NHR3; R2 is
hydrogen, allhd of | to 8 carbon atoms, or halogen;and R3 is hydrogen,
alkyl of 1 to S carbon atones. unsubstituted or substituted with alkoxy of |

o hal of 1 to 4 carbon atoms,

PR ?ég‘fg’ Do ﬁ%m%g?;@a%% @Wﬁéﬁﬁpﬁsﬁsgmm@a@gma{ed
R ST 51 15 B BB BRS¢ ol B SR Aok, alonoreioine,

é?%%ﬁ%ﬁérkﬂaﬁ?ﬁ%%@&%a%m%%r@fzwearuﬁ@u 95 titatentorthereof,
SHBSGREGRREEISA of | to 8 carbon atoms, alkoxy of 1 to 8 carbon
atoms, hale, amino, or alkylamino of | to 4 carbon atoms, or -COR4 in
Which R@M&mﬁu&@dﬁﬁdﬂ@@@ﬁﬁﬁ@ﬁ@f@m&} sssbstitedor comprising an
susiiteieduithedoxseld, © S-samep-aiems, Halg:aming, arllylaring
Glhi0i hearhomalams eyeloalku of 340,18, sarboR.atoms, IP(Q r%L’vcﬂto anag
unsubsiied %ﬁﬂ&%@&%‘éﬁ X"é@k?é#%ﬁ&%&o 8 garbon. ator oxy of T

0.8 r?rﬁpaoﬂ ms. halo, amin %dt or alkylarnlno oflemﬂ car on a Or%P%}nd s the

benzvl unsu tltuteg or suT)s uted with alkyl of | to 8 carbon atoms,

%% of 1 to 8 carbon atoms,  halo, amino, or alkylamino of I to 4 carbon '
ms. 5% B SRR ATRGRRAR PO S ormRein dpeppmonnt is zbout 0.img to
%ﬁ%aceutlcally acceptable salt, solvate, hydrate, stereoisomer,

clathrate, or prodrug thereof for manufacturing a medicament for treating,

ptévenfihg drmacaging @mysiddyslastie syntremeccwiere saiths one second

inthenagaaiiatatoy compound is selected from the group consisting of:

[2-(2,6-dioxo-piperidin-3-yl)-1,3 -dioxo-2,3-dihvdro-1

Hi#soindbtdaytmethwliAruitdepRi(,6f claim 68, wherein the second active ingrediert is

diepxsbpipietrdvit) bidodiexop-arditydro-lh, -isoindol-4- -yimethyl)-carbamic
acid tart- butyl ester; 4-{am uomethyl 2-(2,6-dioxo(3-piperidyl}}-isoindai ne

' $Odun%n%¥ﬁé?m@ce§n d!ﬁ))ég & l%l% Q X 3% erémgh euonc{ active ingredient §
|50é ol- 41¥Im§thxl acet ﬁ&g Z;%M_ SR F}%y %ﬁ’jgﬁ%lﬂfaﬁ;;a Wﬂors

dIOXO |psr| 3; Moﬁxmsoméeon
2% oro?ﬁ‘}p Ve agen

71.  The pharmaceutical composition of claim 68, wherein the szcond active ingrsdi@n’t 1§
etemercept, imatinib, ami-TNF- antibodies, infliximab, G-CSF, GM-CSE, EPQ, topotecan,
pentoxifylline, ciprofloxacin, irinotecan, vinblastine, dexamethasone, 112, TLS, TL18, Ara-C,
vinorelbine, isowetinoin, 13-cis-retinoic acid, ora pharmacologicelly active mutant or |
derivative thereof, or & combination thersof.

72, The pharmaceutical composition of claim 66, wherein the pharmaceurical
composition is in 2 single unit dosage form suitable for oral, mucosal, parenteral, transdermal

or ranscutansous administration.
73. The pharmaceutical composition of claim 72, wherein the single unit dosage form is
tablets, caplets, capsules, cachets, troches, Iozan,qf:s dispersions, suppositories, powders,

aerosols, gels, suspensions, solutions, elixirs, or sterile splids.

74. The pharmaceutical composition of claim 72, wherein the single tmit dosage fom is rapid
release dosage forms or delaved release doszee form.

75. The pharmaceutical composition of claim 72, wherein the amount of the
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{(2-(2,6-dioxo(3-piperidyl))-l.3-dioxoisoindolin-4-yi)metiayi} acetamide;
N-(2-(2,crdioxo(3- piperidyl)}
,3-dioxoisoindokin-4-yP-3-pyridyicarboxamide; 3-(I-oxo-4-
(benzyiamino)isoindolin-2-yl}piperidine-2,6-dione;
2-(2,6-dioxo(3-piperidyl)) 4- (benzylamino)isoindob"tine-l,3-dione;

“";‘%2 6(9 oxa(S-I%{Jer dyl))-1 3 dioxoiso ndolin-4-
| ‘?‘(‘ ‘it 53 HOAGE- E besbp iSRS et IR di3sdivne kadrate,
RO A rﬁélﬂ%&ﬁ €. Wm%&%s@”ﬁﬁd@om-@@m@ IaheXDB- pigericy g, B2.5me,

ol%ﬁ%%téom’ﬁét|?@%y9mﬁﬂ}heﬁ@ham@e@mg{@2@)ﬁw
dioxo(3-piperidyl)}-t,3-dioxoisoindolin-4-yl)methyl.}-2- furylcarboxamide;
{’6-(2-(2 pickoxm(3iRipersdlri; t,3-dioxoisoindoiin-4- yl)carbamoyl. }mefhyl
acetate, ﬂﬁa@%ﬁlﬁpmﬁ%ﬁt@%ﬂ@Mﬁﬂa}zén@'%%%&%%&;ﬁam ompoyn
yhpenianamidenfy (242 8:dioxo3piperdull d oxoisoind %
thignytearhoxamide, N-{[2-(2.6¢ |oxo%§ ger 13- dioxor; somaoil Rr%mw

ngbetlgy%gutylammo)carboxam € Compound It 2y one of blatms 37
dioxo(3- lperidy 2_) loxoisoindoiin-4- y|

hyl{oct)! farnmg)%ég? Hfiftie: AeRi Fronberkbies(Sepisell, hematopoietic stem
oﬂy(’?; ?@ﬁ%?&gbtﬁ%ﬂﬁaﬂ@%] mefnvl} benzvlarnino)carboxam de;
1-oxo0-?-(2 6 dioxniperidin-3-vi) isoindoiines or
173-dioXeski(beiioxapi fretiding@nghissgindolines; isoindoune-l-one
substitutetaimihe:Red ositiorkwih erdione-3 Yo YRIREHIB R s QL o
iSainiolineol;3dienssubsitsetin hen 2RI ZE:D00. o0 cor 2o
3513@1@@9&}?@&@5@1'9 é}ﬂh}é@ %B%ﬁ@@rﬁs tosr%%é)gcwms 371053,

wherein the medicament further comprises at leastone second active

m@redl use 0 im 5 ein the second active ingredient
E'?. o LB ki F&H%%fnb?t}%l?%s FREUSCTDT BaiB@istation of

%ﬁ:aﬁl ovm bfood ceff

ein jtjﬁiw'sné 2 %ﬁ%“fﬁﬁ%& s BRbieTReeigmatopoietic growth
factor, anti-cancer agent, ant-biotic, proteasome inhibitor, or
ifPunGauppressive: agenteGlxFheivse: of glaim 54, whe! E@k”}ﬁ*]t*th%? %Q“t%pmmt
a@&%ggﬁg{@&g@%@ﬁt%ﬁﬁgﬁot imatinib, ant- 1INF-a antibodies, inf iximab
G-CSF, GM-CSF, EPQ, topotecan, pentorlfylllne ciprofloxacin,

irinotecan, vinblastine, dexamethasone, JL), IL8, IL18, Ara-C. vinoreibine,
isotretinoin, I13-cis-retinoic acid, or; n?oglcally active mutant or

gant,

derivative thereo or a combinatio Theuse of any one of
claims 37 to 53, wherein the myelodlyrs C syndrome is refractory
anemia refractory anemia with rif§ed rid; rohlasts, refractory anemia with

excess | oél\\_/.,

or a pharmaceutically acceptable salt, solvate or sterecisomer thereof in memfacturine a
g
medicement for treating a myzlodysplastic syndrome, wherein said medicament isin dajly

dosage form comprising said compound in an amount of about Sme to about 100 me
. ‘ . - &

80.  Theuse of claim 79, wherein the compound is N-¢ (22,6~ diOXO(ﬁ“Blp““ld}]}
dioxeisoindolin-4-yiimethvlloyel opropyl-carboxamide havi ing the formula:
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blasts, refractory anemia with excess blasts in transformation, or chronic
myelomonocye leukemia. 59. The use of any one of claims 37 to 53,
-wherein the myel.odysplastic syndrome is primary or secondary. 60. The
use of any one of claims 37 to 53, wherein the stereoisorner of the
immunomodulatory compound is an enantiomerically pure. 61. The use of
any one of claims 37 to 53, whe&ein the medicament is administrated to a
patient in need of treating, prevéntin managing a. myelodysplastic
syndrome before, during|br ftem«-ﬁﬁwng umbilical cord blood,
placental blood, peripheral'Blood stefrré€il, henaatopoietic stem cell
preparation or bone margQw in tie Eatient. 62. Use of an
immunomodulatory compbund, or a pharmaceutically acceptable salt,
solvate, hydrate, stereofsomef, clathrate, or prgsdg%%%reof and a second ...
active ingredient for manufacturing a medicament for reching or avoiding
an adverse effect associated with the administration of the second active
ingredient in a patient in need of treating, preventing or managing a
thyelodysplas e S rSriencirie s SO iaphothakaoisebo arpauideisalt.
the compound in any one of claims 37 to 53. 63. The use of claim 62,
wherein the second active ingredient is capable of improving blood cell
Eoductinn «64.118:158, ofslaimB.iereln the seeand-actiye ingrediant ...
is a cytoline, hematopoietic growth factor, anti-cancer agent, antibiotic,
proteasome inhibitor, or immunosuppressive agent 65. The use of claim
62, wherein the second active ingredient is etanercept, imatinib, anti- E30
T-a ANBSRES ARikintEl & ES EOBRRES S Epertspstcelhacceptable
SIETenls e1. . . o . . .
pen’foxﬁ%ﬁe, ciprofloxacin, irinotecan, vinbiastine, detamethasone, 11-2,
ILE, ILI S, Ara- C, vinorelbine. isotretinoin. 13-cis-retuaoic acid, or a
pharmacolozicatl_y active mutant or derivative thereof, or a combination
théreof TE6 »ée pharnaceLiiakeompasiionfarteating myslodysplastic R isomer.
syndromes, comprising an immunomodulatory compound, or a
pharmaceutically acceptable salt solvate, hydrate, stereoisomer,
c@thrat%hggbprodryagt { re%in.af amount effective to treat, preventor
mahage myeiodyspiastic Synaromes. Ara o i fERTameEary pore S isomer.
immunomodulatory compound is the compound in any one of claims 37
to 53.- =
86. - The use of claim 79, wherein said medicament which further comprises a
therapeutically effective amowunt of a second active agent.

87.  The use of claim 86, wherein the second active agent is capable of improving blood

-cell production.

8H, The use of claim 86, wherein the second active agent is a cytokine, hematopoietic
growth factor, an anti-cancer agent, an antibiotic, 2 proteasome inhibitor, or an

mrmumosuppressive agent,

89. The vse of claim 88, whersin the second active agent is etanercept, imatinib, anii-

TNF-g amtibodies, infliximeb, G-CSF, GM-CSE, EPQ, lopotecan, pentoxifylime,

B3



67. The pharmaceutical composition of claim 66, wherein the amount is
about U.Img to 200mg. 68. The ph&rmaceutical. composition of claim 66,
further comprising at least one second active ingredient, 610. The
pharmaceutical composition of claim 68, wherein the second active
ingredient is capable of improving blood cell production. 70. The

narmace tical compositi nof_ﬂc im 68, wherein the second active_ .
i_QnI%redie_ntl!tli’sﬁ]an eyto iﬁ&%%r%‘fo SOERE GRSt tactdFSabit- batvact agemelbine,

SRHBIBNED. proteassoimeciptibitornirtitonide0s upEesshiecagent 7&ive mutant or
thesaharmasgutical composition of clam 68, wherein the second active -
ingredient is etanercept, imatinib, anti-TNF- antibodies, infiiximab,

G-CSF, GM-CSF. EPO, topotecau, pentoxifylline, ciproflexacin,

i&pote n, vinblastine, dexarnethasone, 1L21 ILS, ILIS, Ara-C, '
viriorelbifdfeStFiifoin; Yaer isamaiendinlestix pharmcsl ogisallyvactives
mitanirpreeivattieheieof-opaaombination thereof L2 The . oo refractory

Rharm ical asition of claim 66, wherein the pharmaceutical
compoﬁ%r%g%?ﬁc ga%?ﬁg e %ﬁf@%ﬁﬁ%’ﬂ?ﬁ%@?&%ﬁﬁ%ﬁ“&?ﬁﬁﬁwé@@}@

parenteral, transdermal or transcutaneous administration. 73. The
pharmaceutical composition of claim 72, wherein the single unit dosage

y! ; o . .
form isTtabletsf captets, capsitese Caehedeniroch 9819280888y accentable salt,

dispgtsions, subpositories,.powders, aerosols, gels, suspensions, ~ B
solutiong%%}ss?%?rs en (gfé% IS A ST pivar gt &l eoRspedmeRombitical

SRIFPPRATiRsestal thecdimgienbaitdosadefonneis rpiglopelease AOsas cparation
fermmondelayaduelease dosage form. 75. The pharmaceutical
composition of claim 72, wherein the amount of the immunomodulatory
compound or a pharmaceutically acceptable sait, solvate, hydrate,
;tyesreoi omer, clathrate, or prodrug thereof is about 0.1 mg, Im.-, 5mg,

Bmg, 18RS 225ty 891 Bigeir B hres 20my 25 S0imgnkitmg:.
150mg or 200ma_ 76. A kit. comprising: a pharmaceutical composition
comprising an immunomodulatory compound, or a pharmaceutically

asceptahlesalis selvate, hydratestereg @&Qﬁrzsci%hﬁl@%at% prodr
IS t

. el & at gat in need of
tggﬁgg,%\zrhaereleriosaald,lmmuno odulatory compoun e comp%un in

any ore of claims 37 10 53 XA OmBRft e Sri B Baop redRalDisagd for 2
peympEridodstermeell, hematopoietic stem.

. 43. o . . g N - . ., - ‘ »
G4, The use of clatm 79, whersin the medicament is admimsirated 1o z patient who hes

been previously weated for 2 myelodysplastic syndrome.

oz o e ot oy . . .
33. The use of claim 79, wherein the medicament is in 3 dosage form suitable for oral

administration.

96, The use of claim 95, wherein the medicement 15 adminigiers
or tablet,

d in the form of a capsule

87. The use of claim 79, wherein the medicament is admimistered cvelically.
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cell preparation or hone marrow, 77. The lit of claim 76, further
comprising: a pharmaceutical composition comprising a second active
ingredient selected from the group consisting of a cyto'kine,
hemmatopoieuc growth factor, anti-cancer agent, antibiotic, proteasome
inhibitor, and immunosuppressive agent. 78. The Uh of claim 76 or 77
which further comprises a device for the administration of the
pharmaceutically composition or the single unit dosage form. 79. Use of

:( canhexamidaHWngtha formulBe MeaeQ Q Thi N84 Bee or rwice every day

harmaceutically acceptable salt, solvate or stereoisomer thereof in

%ﬁbﬁ&ﬁ?fﬁ”@“ﬁﬁ?@ﬂ?@%ﬁ%m for treating a myelodysplastic syndrome,
wherein said medicament is in a daily dosage form comprising said
compound in an amount of about 5mg to about 100 mg. 80. The use of
Skaim ﬂﬁzewﬁleﬁﬁwmﬂ@', ; Q,(k)]m@mﬂﬁ;@&iﬁﬁ'C%}[ﬁe(%@n%@?é@%ﬁﬂPs%@ﬁéhk)ifisé%iedlmih at

loxoisoindolir,.4-ylimethylicyclopropyl-carboxamide having the formula:
gézg‘%é%%’rg’%o%ﬁf %ﬁéﬁr{%}g jase. 91, The use of claim 79, wherein the
compound is a pharmaceutically acceptable salt. 82. The use of claim 79,
wherein the compound is a pharmaceutically acceptable solvate. 83. The
USE. of Ehsis<7s, alefrordinwhercorfipounilisaphiamhaceuticed frasceptable:lve
gtrnee isomer, 84. The use of claim 83, wherein the stereoisomer is an
enantiomerically pure R isomer. 8d. The use of claim 83, wherein the
stereoisomer is an enantiomerically pure S isomer. 86. The use of claim
79, wherein said medicament which further comprises a therapeutically
ifectivERa R R BIR LocHracht fvangimmeT. iT eaulsd ol elair 88, comprising
- whiergimtbensecendaativepgentds.aanable ol imnioving RIAoddeament is

administrated per day for 21 days every 28 days for sixteen or twenty-four weeks,
102, The use of claim 82, wherein said solvate is 2 hydrate.

103, The use of claim 79, wherein the medicament is in a daily dosage form comprising

said compound in an amount of from about 5 mg to about 30 mg.

104, The use of claim 79, wherein the medicament is in 2 daily dosage form comprising

.about 5 mg of said compound,

105, The use of claim 79, wherein the medicament is in a daily dosage form comprising

about 10 mg of said compound, |

1068.  The use of claim 79, wherein the medicament isin a daily dosege form comprising

about 20 mg of said compound.
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cell production. 88. The use of claim 86, wherein the second active agent

is a cytokine, hematopoietic growth. factor, an anti-cancer agent, an
antibiotic, a nroteasome inhibitor, or an immunosuppressive agent. 89.

The use of claim 88, wherein the second active agent is etanercept,

imatinib, anti- TN'-a antibodies, infliximah. G-CSF, GM-CSF, EPO,

topotecan, pentoxifylline, 33 ciprofloxacin, irinoteecan, vinbiastine,
pilhtes i Ry T T e ———
Boeis Fenmoiszat marsenic trioxide or a pharmacologically active mutant

or derivative thereof. 90. The use of claim 79. wherein the

myei.odysplastic syndrome is refractory anemia, refractory anemia with
ripged sic eg%lac!ggits. re,gacgorg.a. emia with excess blasts, refractor-

anemia with excess blasts - transORnARBR=bidRrb ArlhRpsrsrionb eyterising
|ébketianodf sideaseamfidlaim 79, wherein the compound or a
pharmaceutically acceptable salt solvate or stereoisomer thereof is -
administered before, during or after transplanting umbilical cord blood,
plagent od, peripheral blaod stem cell, hematopoietic stem cell
o T e BEUHE 0 3 HeA b efefin g, comprising
whereimthes scandantive dentisdesamehasene O3q The useALelaimy: i
72 whergin the-madicament is administrated to a patient in need of

treating for a myelodysplastic syndrome, and said patient is not previously
treated for a rnyelodysplasfie syndrome. 94. The use of claim 79, wherein
the medicament is administrated to a patient who has been previously
treted Tor wniyeioyplastivay e omdca5:Tiie atminkelaimm O iberaibu: 16
thesnedicament-is:in.a.gdosage-faum suitable for oral administration. 96.

The use of claim 95, wherein the medicament is administered in the form

of a capsule or tablet 97. The use of claim 79, wherein the medicament is
agmini ered cyclically. 64 98. The use of claim 97, wherein the

médica Hﬁﬁ?soﬁa‘ﬁm%iyé%@ré’%ﬁ@e‘%ﬁi filiftle vapy: sy forssixte €, oo (2), or three
twevyetour waeks. 99. The use of claim 97, wherein in one cycle the
medicament is administrated with at ~

117 , — . . . .
112, The use of claim 79, wherein the medicament is in & daily dosage form comprising

seid compound in an amount of about 20 mg or abowt 50 mg, and said medicament is

administrated per day for 21 days out of a block of 28 days.

12 o £ alod : 2 ic v &
113, Theuse of claim 79, wherein the medicament is in a daily dosage form of capsule

somprising about 5 myg of said compound.

. = s of claim 7 in the medicament is in the d
114, The use of claim 79, wherein the medicament is in the dosage form of capsule

comprising about 25 mg.

BE



least one, two. or three weeks of rest 100. The use of claim 97, wherein
the medicament is administrated from one to twelve cycles. 101. The use
of claim 97, wherein the medicament is in a daily dosage form comprising
said compound in an amount of from about 5 to about 50 mg, and said
medicament is administrated per day for 21 . days every 28 days for
sixteen or twenty-four weeks. 102. The use of claim 82, wherein said
solvate is a hydrate. 103. The use of claim 79, wherein the medicament is
in a daily dosage form comprising .said compound in an amount of from
about 5" to abdtf S0 2204 IThie @iowt Hdn 7o oivise @if-thamino-1-oxo-
medicabeittyisdrsaictily-gdpsagedop oomprhisinging e bh-mg of said
compound. 105. The use of claim 79, wherein the medicament is in a daily
dosage form compri sing about 1Q:mg of said compound. 106. The use of
claim 79, wherein the megfCamerit\s in g/daily dosage form comprising
about 20 mg of said com o@ Tm@'e)d”s‘eo'of claim 79, wherein the
medicament is in a daily doshge form cogfipiising about 25 mg of said
compound. 108. The use of 8taim 79,.wherein‘the medicament is in a daily
dosage form comprising about 50 m of said compound. 109. The use of
claim 79, wherein the medicament is in a daily dosage form comprising
said cothBdATRraH TN RTREIPRE AR 0BRSS Pher aBsTR SRRy, Tariae
said meéHpsiaTing ohd ministratetievienaither dayndl@ydlesiitseaf:claim
79, wherein the medicament is administered in a cycle of about 16 weeks
and abqugonce arbice.puel oy JdrINEMSG oL A 1D whereln,
said cycle comprises at feast one (1\'5', tiwo (2); or three é’fj‘ WEERE BT &5t
112. THEREEEEEIm 79. wherein the medicament is in a daily dosage
form comprising said compound in an amount of about 20 m; or about 50
mg, and $aid medicament isRdAENsYaad ReLERAYIRLAd Oave k0 Sy
block of §eg@6% gg“%t;he use of claim 79, wherein the medicament is in
a daily dosage form of capsule comprising about 5 mg of said compound.

118, - The use of claim 118, wharein the compound is 2 pharmaceutically
acceptable sierecisomer.

119, The use of claim 118, wharein the stereoisomer is an enantiomearically
pure K isomar, '

120, ~ The use of claim 118, wherain the sierecisomer is an enantiomarically
pure 3 isomar. |

121. - Theuse of claim 115, which further comprises administering 2
therapeutically sffective amount of 2 second active agent,

122. The use of claim 121, wherain the second active agent is capabie of
improving blood cell production,

123 The use of claim 121, wherein the second active agant is & cytokine,
hamatopoietic growth facior, an anti-cancer agent, an antibiolic, @ protessome
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114. The use of claim 79, wherein the medicament is in the dosage form
of capsule comprising about 25 nag. 115. Use of from about 0.1 to about
10 mg per of day of 3-(4-amino-I-oxo-
1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione having the formula: 0 o TEL
Xnz or a pharmaceutically acceptable salt, solvate or stereoisomer thereof
for the manufacturing of a medicament for treatment of a myeiodysplastic
syndrome. 116. The use of claim 115, wherein the compound is a
phanqgﬁ%,‘ggcgrlig acce table salt 117. The use of claim 115, wherein the
compound Is a p?}armac%sﬁ‘ﬁg;asfffwgc%%ﬁ%\ble soivate. 118. - The use of
claim 115, wherein the compound is a pharmaceutically acceptable
stereoigémer. 1185 Tsertigeioficinimhict8n whereiprthesieRRIS0NRLsan:
enantipmaficaby. TR aRHs Rl di20. ithgkine efclaimy 8 where %@%m,

stereo}@g@%@ﬂ 'ri(,g;% Q}gla()cmcesgcgtl‘l%a u&%&agsomer. 121. The use of claim

a

115, which furﬁ;ee comprises admmistering . therapalticany grectils: -18
amourt Bt SEEY R SR HgEN T § Sis-THacirRotst alammictivivsherein the
secondratniveriagienttis diapablzwfoinemiosing thisest.cell production. 123.
The use of claim 121, wherein the second active agent is a cytoicine,

hemategpietic %@%J@F&?&m@%%{‘&i&%@@%‘%f a en}15 d&}l{l’sl ?ntibiotic, a

proteasome 67 inhibitor, or an immURoSUpPressive apen ° PSR TRE Tise

of claiff o3 \\iEFaHh THE SE00HE N vt agecis eembasia peiaratbemia with
anti-TNF=gigtreiamimsdiesaiafiv mitb G«E S G CSEERBopaiesan,
pentoxifydiimesRiprafiexasins irinotecan, vinblastine, dexamethasone, IL2,

ILB, IL18, Ara-C, vinorelbine, isotretinoin, 13-cis-retinoic add, arsenic

trioxide Qa pha{,macologically active mutant or derivative thereof.
122, he use of claint 115, wherein the compound or a pharmaceutically

accepiable salt, solvate or steracisomer thereof is administerad befars, during or
after fransplanting umbiliical cord blood, placental biood, peripharal blood stem cell,

hamatopoietic stem call preparation or bone marrow in the patient,

127. The use of claim 124, wherein the second active agent is
dexamethascne.
128, The use of claim 115, wherein the patient is not previously freatad for a

myelodysplastic syndrome,

128, The use of claim 115, wherein the patient has baan previously irsated for
a myelodysplastic syndrome.

130, The use of claim 1135, wherein the compound is administerad orally,

131, The use of dlaim 130, wherein the compound is adminisierad in the form
of & capsule or tablet.

132 The use of glaim 115, wharsin the compound is administerad cyclically.
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125. The use of claim 115, wherein the myelodyspiastic syndrome is
refractory anemia, refractory anemia with ringed sideroblasts, refractory
anemia with excess blasts, refractory anemia with excess blasts in
transformation, or chronic myelomonocytic leukemia. 126. The use of
claim 115, wherein the compound or a pharmaceutically acceptable salt,
solvate or stereoisomer thereof is administered before, during or after
transplanting umbilical cord blood, placental blood, peripheral blood stem

cell, atopQ¢ tic stem cell preparation or bone marrow in the patient.

127. TH& use of tlaiti 1242 Hetelf & SdoRIRave GFamnstersd onoe or
dexaEthagsneay g sriseusesttimmMSkwherein the patient is not
previously treated for a myelodysplastic syndrome. 129. The use of claim

115, wherein the,patient Bas,been,pLevioys.Jeated I0L 8 o dministration of
myelqigé/?é)lastlc SXQQ';Q@& 130. The use of claim 115, wherein the

compound 15 administared-oraiy 3T THE WE& SIS 130, wherein the
compound is administered in the form of a capsule or tablet 132. The use

of claiff£l15, wheeaisetheckompen nihisardtministatedocyalicallsohIBe Wevaive -
use okglaim 132, wherein the compound is administered once or twice
every day for sixteen or twenty-four weeks. 134. The use of claim 132
wherein one cycle comprises the administration of the compound and at
least OfE; two, SPEHIERWERRE TRrede B3 themise bPealr-disgirovivelngin 2-
the nurirbeetficyclé-Bdrer sieitsianaive acychesn] Farofhebbges ef stallips mg
132, whemia-£4-2pnQdrp%0 a3ty drosis iPARrRrfour weeks.

yl)-piperidine-2,6-dione is administered in an amount of from about 5 to
about 25 mg per day for 21‘da1ys every 28 days for sixteen or twenty-four

weeks 137, The e BrEERm 117 Wirsrn s rPYaiodte v #gdrate. 138

The use of claim 115, wherein the compound is administered in an
amountzef from aheutdNG=REH gayte-AbOUE 25 B RES JaymhaRk-dg Mse

Or Cll kb RSP ILNPSARR RS ARG gn amountof 1D

139, The use of claim 115, whersin the compound is administered in an
amount of 10 mg per day. '

140, Tha use of claim 115, wherain the compound is administared in an
amourit of 15 mg per day.

141 The use-of claim 115, whersin the compound is administerad in an
amount of 25 mg per day,

142, The use of claim 115, wherein the sompound is administersd in an

amount of from about 25 mg every other day to about 50 mg every other day.

143.. . The use of claim 115, wherein the compound is administered in a cycle
of about 16 weeks and about once or twice evary day.

144, The use of claim 143, wherein said cycle comprises af ieast one (1), we
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140. The use of claim 115, wherein the compound is administered in an
amount of 15 mg per day. 341. The use of claim 115, wherein the
compound is administered in an amount of 25 mg per day. 142. The use
of claim 115, wherein the compound is administered in an amount of from
about 25 mg every other day to about a0 mg every other day. 143.. The
use of claim 115, wherein the compound is administered in a cycle of
about 16 weeks and about once or twice every day. 144. The use of claim
143, wherej id.gycle comprjses at least one (1}, two as (2), or three (3)
Weekstg'ggtﬁ%dé.ﬁf%gkﬁgé% j[t:laim 115, wherein the compound is
administered in an amount of 10 mg per day or 15 mg per day for 21 days
PO iy et S MG s o

t A C ,
day. 147. The use T?cﬁiimﬁl&gw}??:%ﬁ%%%%ﬁ%pﬁﬁﬁ L?soéadrﬁ?%fs%% qavs
orally iqgéw amount of 10 mo as a capsule per day. 148. The use of claim
115, wherein the CEMpRETRIE 31 WitFo heosnts@ad is administered orally in an
dihydrdH8eiRtel 2yis pioeratisu2, Sediane, having the formula: oar ~ N'Ei+
as a free base. 70 149. Use of from about 0.1 to about 10 mg per of day of
4-(amin@)2-(2,6-4i9 iperidyl))-isoindoline-1,3-dione having the |
formula; 0 H2 %_g" Egéﬁﬁc%%tﬁ%llygé%%ﬁf‘aﬁléaé‘ﬁ]ﬂ”%f@&f@”&memd orally in an
stereoisomer thereorror HfEPTHERH£ERring of a medicament for treatment
of a myelodysplastic syndrome. 150. The use of claim 149, wherein the

compotd is a phasmaeettisally1acespiale,salt 15k, ibe s, of claim
149, WheiplfL B GRIRIUBNdS A LB macetcal | |

w@ving the formute:

' o
t\ IL | h———<—\fo,
RN
- .

RHy

as a free basa,
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acceptable solvate. 152. The use of claim 149, wherein the compound is a
pharmaceutically acceptable stereocisomer. 153. The use of claim 152,
wherein the stereoisomer is an enantiomericaily pure R isomer. 154. The
use of claim 152, wherein the stereoisomer is an enantiornerically pure S
isomer. 155. The use of claim 149, which further comprises administering
a therapeutically effective amount of a second active agent. 156. The use
of claim 155, wherein the second active agent is capable of improving

bloodzell prOdw&nﬁrérﬁ%bIﬁ%U% frelaimolmg ol r?ég fhe,s %r%?n%‘iv-(z &

activ tisa o ine, .he 0|etc growt facto n anti-canc
agen%"%%?gﬁt% ?C%) ‘és%‘Pc? i n% P RISt Hm%unosuppre55|ve

agent, 158. The use of claim 157, wherein the second active agent is
etanercept, imatinib, anti-TNFE: alphafr ntibodies, infliximab, G-CSF,
GM-CSF, EPO, topotecan, Q ne, cipfofloxacin, irinotecan,
vinblastine, dexamethason Ara- (Z‘“‘viﬂ’orelblne
isotretinoin, 13-cis-retinoic acit '[I‘iOXI a pharmacologically
active mutant or derivative the»,r of. 159L.Thé&luse of olaim 149, wherein the
myelodysplastic syndrome is refrglctory anemia, refractory anemia with
ringed sideroblast fractor emia with excess blasts, refractory
anemgla WI%h exces&sicﬁﬁ' ﬁ?{%ﬁsﬁﬁnﬁ‘ﬁ@ﬁm&r (ﬁ*ﬁ@rﬁéoﬁ*ﬁiéfaﬂﬁ?@ﬁ%%i%
leukeRARUIEEGIThe gsecdteranmt 19rseiereindenpsopoimsktr gyndrome.
pharmaceutically acceptable salt, solvate or stereoisomer thereof is
administered or ,afte trans antln umbilical cord blood,
place?%I bloozgﬁgerlpheraﬁggl RA% svf’ém cer?l e SRaREHtcally
prepﬁ%ﬁ%rﬁéﬁe marrow in the patient. 161 The use of claim 158,
wherein the second active agent is dexamethasone, 162. The use of

claim{k49, Whe‘fﬁmu@%eopqgﬁm%n\?rkggiﬁ%l %%%gﬂ%g fo ra%namacnuﬂcaﬂy

myelodygplastc yndrome

182, ~ The use of ciaim 148, whersin the compound is a pharmacautically
‘accepiable sterenisomer,

183, . The use of claim 152, whersin the stereoisomer is an enantiomarically
pure R isomer.

154, The use of claim 152, wherain the stereoisomar is an enantiomerically
purg S isomer.

155. The use of claim 148, which further comprises adminisiaring a
therapeutically effective amount of a second active agent.

158, . . . The use of claim 155, wherein the second active agent is capable of
improving biood call production.

157, The use of claim 155, wherain the second active agent is a cyiokine,

hematopoietic growth factor, an anti-cancer agent, an antibiolic, 2 proteasome

i1



163. The use of claim 149, wherein the patient has been previously

treated for a myelodysplastic syndrome. 164. The use of claim 149,
wherein the compound is administered orally. 165. The use of claim 164,
wherein the compound is administered in the form of a capsule or tablet.
166. The use of claim 149, wherein the compound is administered
cyclically. 72 167. The use of claim 166, wherein the compound is
administered once or twice every day for sixteen or twenty-four weeks.
168inhintonse of plaiohdSHpastRnacycle comprises the administration
of the compound and at least one, two, or three weeks of rest. 169. The
use of claim 166, wherein the number of cycle is from one to twelve
cyclé2®170. THE1SE BF ¢l B6evimisieife second active agent is stanercept,
4-(aimiri)e2a(E; BhfoxntS:pipetioyiy: isaindeine-L8ionedsadministereshan
in anamriel domabaul Grhin Ehoui.BaPELARL LR pXep

28 dﬁééséor.sixt en ar twenty-four weeks. 171. The use o Caim
- :

whereita glla%% \}%?ez? teﬂg} '{htg"%mﬁ”mc acid, arsenic trioxide or a

pharmacotogically active mutant or detivative thereof.

189 The use of claim 14, wherein the mysiodyspiastic syndrome is
refractory anemia, refractory anemia with ringed sideroblasts, refractory anemis with
excess blasts, refractory anemia with axcess blasts in fransformation, or chronic
myelomonooyiic isukermia,

180, The use of claim 148, wharein the compound or a pharmaceutically
acceptable salt, sotvate or sterecisomer thereof is administered before, during or
after transplanting umbifical cord blood, placental bload, peripheral blood stem cell,
hematopolatic stem cell preparation or bone marrow in the paiient,

181 The use of claim 158, wherein the second active ageniis
dexamethasone,
182, The use of claim 148, wherein the patient is not praviously {restad for a

myelodysplastic syndrome.

183. The use of claim 149, wherein the patient has been previously treated for
a myelodyspizstic syndrome.

164, The use of claim 148, wherein the compound is administarad orally.

1685, The use of claim 164, wherain the cormpound is administersd in the form
of a capsuie or tablet.

166. The use of claim 148, wherein the compound is administzred cyclically.
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167. The use of claim 168, wherain the compound is administerad once or

twice every day for sixieen or twenty-four weeks.

168. The use of claim 168 wherein one cycle comprises the administration of

the compound and at least one, two, or three weeks of rest.

186.

cycies,

The use of claim 186, wherein the number of cycle is from one to tweive

170. The use of claim 166, wherain 4-(aminoc)-2-(2 6-dioxo(3-piparidyl))-

isoindoline-1,3-dione is administered in an amount of from about 0.1 to about 10 mg

per cay for 21 days every 28 days for sixteen or twenty-four weeks.

171, The use of claim 151 wherein said solvate is a hvdrate.
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