ISOINDOLINE COMPOUNDS FOR USE IN THE TREATMENT OF CANCER 'IELD [0001]Provided
herein are isoindoline compounds, pharmaceutical compositions comprising one or more of such
compounds, and methods of their use for treating, preventing, or managing various diseases.
BACKGROUND 2.1 PATHOBIOLOGY OF CANCER AND OTHER DISEASES [0002]Cancer is
characterized primarily by an increase in the number of abnormal cells derived from a given normal
tissue, invasion IS{AN[2ACENEiSSMEB Oy NDESsECHED DSENR| TalsTRENTRENTIOPinagROorne spread of
malignant cells to regional lymph nodes and to distant sites (metastasis). Clinical data and molecular
biologic studies indicate that cancer is a multistep process that begins with minor preneoplastic
changes, which maypnder certain conditions progress to neoplasia. The neoplastic lesion may evolve
clonally and develop an increasing capacity for invasion, growth, metastasis, and heterogeneity,
especnaﬂwmﬁr condiiana s Whls bR NReplaslCelR £36ARG NG DASLS JmUAe. SypyRillgnee. Roit
et al., Immuno 17.1-17.12 (3rd ed., Mosby, St. Louis, Mo., 1993). [0003]There are an enormous
variety of‘Eﬁr?éé?grwmdf‘r;étend’égeﬁ*bé'd‘|Pf°d‘ %Ioifnﬂtﬁé‘ﬁ?érﬁ’l’éﬁl"‘lﬂ@ré‘fﬁ‘rém@ %athpfEesii8@ude cancer of
the lung, colons decttn, prostate, breast, brain, and intestine. The incidence of cancer continues to
climb as the general population ages, as new cancers develop, and as susceptible populations (e.g.,
people infected il dRGONexcessively exposed to sunlight) grow. However, options for the
treatment of cancer are I|m|ted For example in the case of blood cancers (e.g., multiple myeloma),
few treatment optlons &¢eld IANEERN | herapy fails and
bone-marrow transplantation is not an optlon A tremendous demand therefore exists for new methods
and comgdosiijns that canbesused-tortenipationts \Aﬂtﬁh@aneafﬁ[@a@%M@mbeQSI oficancers are
associateg i W AIRSH NESEPLQMANAN, A PIAGESS KIQWD. AR Angiegencsis. Sexersl ol ihe

mechanisms involvedin tumor-induced anglogene5|s have been elucidate & most direct of these
mechanisthRlfe4haree et nisyrtisastnr Celfe et BminaeitithHA Giogeriie propertiss) Examples of
these cytakines ihcludémdigid-anidbasiodiirobltistic rgﬁowthctactomﬁaﬂa&gﬁ%):samgleg:emn vascular

endothelglgrath fAGiRh ((EGEL AN TIN5, AUETAHNGIV LM els ca felease angiogenc

peptides through the production of proteases ‘and the subsequent brea down 0 the extracellular
matrix whﬁé’@dfﬁ&%@ﬁdﬁfﬁé%“é‘t%‘étﬁ‘i%d(é‘ gV s B T oA LB N et Beitliuced indirectly

through theweesiitadntofdpfleiymaporizibelisi¢pastiditiladyn miadrdphageis)anditheinsubsequent release
of angioggnicGHAkINeS{€:@nENR;a: :!:er?’&F.,C};llr:r)rurf(.nfc)gt-‘ 17.1-17.12 (3rd ed., Mosby, St. Louis, Mo.,

1993).

[0003] There are an enormous varicty of cancers which are described in detail in the medical
literature. Examples include cancer of the fung, colon, rectum, prostate, breast, brain, and intestine.
The incidence of cancer continues to climb as the general population ages, as new cancers develop,
and as susceptible populations (e.g., people infected with AIDS or excessively exposed to sunlight)
grow. However, options for the treatment of cancer are limited. For example, in the case of blood
cancers (e.g., multiple myeloma}, few treatment options are available, especially when conventional
chemotherapy fails and bone-marrow transplantation is not an option. A tremendous demand

therefore exists for new metheds and compositions that can be used to treat patients with cancer.

[0004] Many types of cancers are associated with new blood vessel formation, a process
known as angiogenesis. Scveral of the mechanisms involved in tumor-induced angiogenesis have
been elucidated. The most direct of these mechanisms is the secretion by the tumor cells of cytokines
with angiogenic properties. Examples of these eytokines include acidic and basic fibroblastic growth
factor {a,B-FGF), angiogenin, vascular endothelial growth factor (VEGF), and TNF-a. Alternatively,
tumor cells can release angiogenic peptides through the production of proteases and the subsequent
breakdown of the extracellular matrix where some cytokines are stored (e.g., B-FGF). Angiogenesis

can also be induced indirectly through the recruitment of inflammatory ceils (particularly



[0005]A variety of other diseases and disorders are also associated with, or characterized by,
undesired angiogenesis. For example, enhanced or unregulated angiogenesis has been implicated in
a number of diseases and medical conditions including, but not limited to, ocular neovascular
diseases, choroidal neovascular diseases, retina neovascular diseases, rubeosis (neovascularization
of the angle), viral diseases, genetic diseases, inflammatory diseases, allergic diseases, and
autoimmunedadisbasesiE xamplésofssustcaisetsesand: conditions mcltde;. fut@re not limited to:
diabetic retinopathy, retinopathy of prematurity, corneal graft rejection, neovascular glaucoma,

retrolentalifiboaplasia, asthyitisy ansiprdiferativeitiearaline pathy:[0QQ8]Aacerdinglycaerapounds that
can control anglogencels, ot Iniibit (e production of cerain auiokines. Ingluding TNE:2, may be usefu
in the treatment andﬁaréve‘nﬁon of various diseases and conditions. Rﬁ‘ﬁ ‘ o] W%A NG
CANCER {0007 dutrericcarbepdisarapiflivmy imolne Qufgeryindiid tothidrapso oo Ak therapy and/or
radiation trgatmrnkdo.eradicate Reopiastic.cellsunraipatientsess &gy Storkdales 1988, Medicine, vol.
3, Rubensicip.and Federman, edsy Chapten 12, Section ). Recently, cancer erapy could also
involve biodpobgldal tﬁerépy orimmunot \erapy. ﬁ'o?%eée approaches posé significant drawbacks for
the patientiStirgefy:apleseimiiedisay e Contairitaied dueas herakticofiabsdtient or may be
unacceptabladputhe patignthAsditianalyty surgery:-may-noteqmpleielyremavenneoplasiia tissue.
Radiation H}‘?Jﬁﬁ’é{aism%%eg&?%%f\@@%[l the. Qggp(lgaﬂgtissue exhibits a higher sensitivity to radiation
than normal tissue. Radiation therapy can aTso often elicit serious side effects. Hormonal therapy is
rarely givi{é O?)S éa single agent. Although hormonal ther_a&ay can be effective, it is often used to prevent
or delay rdtliffénce of EHEEN e SREPHS ARhEREARVETEISHEE tdHaioRty O telitdet cells.
Biological threaapieskard inchtinpthdrapiesy dxentirhited:in mamiver ad dnmay iprodueeacsidbsedfects such as
rashes or gyellings,flu-like symptoms, including fever, chills and fatigue, digestive tract problems, or
allergic reactions. [0008]With respect to chemotherapy, there is a variety of chemotherapeutic agents
availabl_e for_ treajment AdEpleRss Wgﬂ%ﬁ{féﬂg@kﬁpemothgrapeutics act by inhib@ting I_I)NA
synthesis, either directly or mdirectly by mnibitng the biosynthesis of deoxyribonucleotide triphosphate
precursor?}bz)ﬁrevent DNA replication and concomitant cell division. Gilman et al., Gogdrpan and
Gilman's: harmacotBGi A B P Ratdp el SrantABY "GAEG ARPemt! RS Bks ™
[0009]Despitetavaitability of @xdaretycofichemdtherapeitic agents, Sohédbthétspy hasmany
drawbacks, pigckealenedicing wal. InRubanstein and edemian.£Js dfeRpPi8hddssect. 10, 1998.

Almost all chem ther(gp?utiq aP?en_ts are toxic, arldlch%mogherag causes slgrllficant and often
dangerous SR SR TN SBVBRY RETESa, DN E TaiPBiN GRS B, A i R UACSUBbressiot
Additionalks everrwitir stmipistraticn ofe dmbinstiohsofl dhemdthbrdpetdtiaagents rrmaby tumor cells

are resistaphQigavelepresistancedadhaichemetberapauticaganisdafact.ipase eells resistant to the

particular ?{h moth raJoe_uj[ic ts.useg in the tre]atment rosggol 0 teg prove 10 be re&istant to other
d & éﬂg'()n fherdpy 15 on égi’%ﬁi{:&\ A el} the n(’ﬁ} astic fissue exhubits a highe a{msmvlrg 1o, ra 1ﬁ§lwn e
rugs, even if those agents act by different mechanism from those o rugs used in the specific

treatment. FsigopRelivmenbniisirafthaienytera sl efswepic artigo s ifaulicitigfesistahberBesause of the
drug resistangegimany LaNGeEs ROV I BEESmeefrasianaitstandard shemethgrapepticdreatment
protocols. JQQCJIQ)]Other diseases or §on%itions asquiated with, ol char_agerized by, Hgndesired

TeCurrenice Gf cancer affer ofher fréatments have removed the majoniy of cancerte

Biological therapies and immunotherapies are limited in number and may produce side effects such ag
rashes or swellings, flu-tike symptoms, including fever, chills and fatigue, digestive tract problems, or

allergic reactions.

[0008] With respect to chemotherapy. there is a variety of chemotherapeutic agents available
for treatment of cancer. A majority of cancer chemotherapeutics act by inhibiting DNA synthesis,
either directly or indirectly by inhibiting the biosynthesis of deoxyribonucleotide triphosphate
precursors, to prevent DNA replication and concomitant cell division, Gilman er ¢/, Goodman and

Gilman’s: The Pharmacological Basis of Therapewtics, Tenth Ed. (McGraw Hill, New York).

[0009] Despite availability of a variety of chemotherapeutic agents, chemotherapy has many

drawbacks. Stockdale, Medicine, vol. 3, Rubenstein and Federman, eds., Chapter, 12, sect. 10, 1998,
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angiogenesis are also difficult to treat. However, some compounds such as protamine, heparin and
steroids have been proposed to be useful in the treatment of certain specific diseases. Taylor et al.,
Nature 297:307 (1982); Folkman et al., Science 221:719 (1983); and U.S. Pat. Nos. 5,001,116 and
4,994,443. [0011]still, there is a significantd for effective methods of treating, preventing, and
managing cancer and other diseases and conditions, particularly for diseases that are refractory to
standard trébtnveritsheuchassurgerstsadiation thérapyybhenyotherapyndndrhenhaial therapy, while

reducing opavaidingdberQxiciiasiandionside elfects assacialgdwith the sanventignalibgrapies.

3.SUMMARX(;L001@Provide herein are isotjndoll}i,nga.com ounds, and pharmaceutically acceptable
salts, solvated PGS P ATREISERNSP Lt SPRAT 10013 HIEBU BFSERGEY REPEn B pAPHSER utical
compositio#is reontytising val corapound providetherairuecggecatsompourtofcFbrreaiadt inthading a
sir?gle enaﬁamll},.egp @mlaméﬁaagfti%&@%tipm&r% %@@Mﬁ{%@&&i@@#@ﬁ@@@@@ BRRI8QEn R ther
pharmaceutically acceptable salt, splvate, or prodnig thereof; in combjnation with one ar.more
Bharmacod iy S AL e Ao S OGRSt o Rl R AT B GBL SR g
preventingt'etthsahalingvanoaodiseesasdi assibjecniovhichocomplive meirrinistd?hagte thgsubject a

therapeuticadlyeffestiveramotnt of freQupaLbd Iravided herein:gg eRoarmpundaffgrmula I,
including a ﬁlp( !g‘enantiomer, a mixture of enantiomers, or a mixture of diastereomers thereof, or a

pharmacelﬁ)tic'a I)’/sacceptable salt, solvate, or prodrug thereof. 4.DETAILED DESCRIPTION

4.1DEFINITIONS [0015]To facilitate understanding of the disclosure set forth herein, a number of
terms are 060107 ther diseases or conditions associated with, or characterized by, undesired

angiogenesis are also difficult to treat. However, some compounds such as protamine, heparin and
steroids have been proposed to be useful in the treatment of certain specific diseases. Taylor er al.,
Nature 297307 (1982); Fotkman ef al., Science 221:719 (1983); and U.S. Pat. Nos. 5,001,116 and
4,994 443,

[0011] Still, there is a significant need for effective methods of treating, preventing, and
managing cancer and other diseases and conditions, particularly for discases that are refractory to
standard treatments, such as surgery, radiation therapy, chemotherapy and hormonal therapy, while

reducing or avoiding the toxicities and/or side effects associated with the conventional therapies.
3. SUMMARY

[0012] Provided herein are isoindoline compounds, and pharmaceutically acceptable salts,

solvates, prodrugs, or stereoisomers thercof.

[0013] Also provided herein are pharmaceutical compositions comprising a compound
provided herein, e.g., a compound of Formula I, including a single enantiomer, a mixture of
enantiomers, or a mixture of diastereomers thereof: or a pharmaceutically acceptable salt, solvate, or

prodrug thereof: in combination with one or more pharmaceutically acceptable carriers.

[0014] Further provided herein are methods of treasing, preventing, or managing various
discascs in a subjeet, which comprise administering 10 the subject a therapeutically effective amount
of a compound provided herein, e.g., a compound of Formula [, including a single enantiomer, a
mixture of enantiomers, or a mixture of diastercomers thereof, or a pharmaceutically acceptable salt,

solvate, or prodrug thercof.



defined belo [0016]Generally, the nomenclature used herein and the laboratory procedures in organic
chemistry, medicinal chemistry, and pharmacology described herein are those well known and
commonly employed in the art. Unless defined otherwise, all technical and scientific terms used herein
generally have the same meaning as commonly understood by one of ordinary skill in the art to which
this disclosure belongs. [0017]The term "subject"” refers to an animal, including, but not limited to, a
primate (e4y., huBamD) IERD BASERIBDHINNOrse, dog, cat, rabbit, rat, or mouse. The terms "subject”
and "patient" are used interchangeably herein in reference, for example, to a mammalian subject, such
as a human subjgqt. [0S} Tl temas "treat,” "treating,’ and "treatment"” refer to the eradication or
amelioration of a disease or disorder, or of one or more symptoms associated with the disease or

disorder. Ifygeneral reqlment aeauis alier s-anseLaf e dissase:ndisardet, 1 certain

embodiments, the terms refer to minimizing the spread or worsening of the disease or disorder
resulting frésireHeAeininistration of one or more prophylactic or therapeutic agents to a subject with
such a disease or disorder. [0019]The terms "prevent," "preventing,” and "prevention” refer to the
prevention @ the onset Grecuifertteromspreadeofal disgasedshdigandery orofdne orapené:symptoms

thereof. Ingengral, REGVRNIIGRPCEY SRHRLIR DR ANRSL AL NG dIReASERE disArAar, [0Q20]The terms
"manage,” managing," and '_'m?pa?emir!t“ rgferito preven;in% Fﬁr_,g! wing the progression, spread or
worsening 8Fa" 'ﬂfi’eﬁ%‘é}‘}é’? GISHEF, P EF ol B G i ST HEREbT S S tHe beneficial
effects thakwicsubjectidchive shfromanpropiiylacticromiberapeitd Bgertdomoenesdlt imthecure of the
disease orgdisgrggrs:oRat eetenn "therapeutically effective amount” are meant to include the
amount of a compound that, when administered, is sufficient to prevent development of, or alleviate to

tseci’rr?le'[?‘])(etl?gg%u eorm Ec ‘l:rm esu @Pt% .e‘?s (];:[ Q%nqlga ,rgn%[ﬁﬂilasﬁ.egustefop {ng] pdd tion beLrt\g(trqated. The

10,ap i 2
cally effective amolint" also refers to the amotint of a compound that IS %ﬁfﬂment to
elicit the bibYBgicalosr FRgHicarrdYpBndesofth Bllities 08 meysterihcdRifals i linEh wiieh #being
sought  uscd interchangeably herein in reference, for example, to 2 mammalian subject, such as a human

subject.

[0018] The terms “treat,” “reating,” and “treatment” refer 1o the cradication or amelioration
of a disease or disorder, or of one or more symptoms associated with the disease or disorder. In
general, treatment oceurs after the onset of the disease or disorder. In certain embodiments, the terms
refer to mimimizing the spread or worsening of the disease or disorder resulting from the
administration of one or more prophylactic or therapeutic agents to a subject with such a disease or

disorder.

[0019] The terms “prevent,” “preventing,” and “prevention” refer to the prevention of the
onset, recurrence or spread of a discase or disorder, or of one or more symptoms thereof. In general,

prevention occurs prior o the onset of the disease or disorder.

(0020} The terms “manage,” “managing,” and “management” refer to preventing or slowing
the progression, spread or worsening of a disease or disorder, or of one or more symptoms thereof,
Sometimes, the beneficial effects that a subject derives from a prophylactic or therapeutic agent do not

result in a cure of the discasce or disorder.

[0021] The term “therapeutically effective amount™ are meant tw include the amount of a
compound that, when administered, is sufficient to prevent development of, or alleviate to some
extent, one or more of the symptoms of the disorder, disease, or condition being treated. The term
“therapeutically effective amount™ also refers to the amount of a compound that is sufficient to elicit

the biological or medical response of a cell, tissuce, system, animal, or human, which is being sought



by a researchen medical doctor, el [0022]The term "IC50" refers an amount, concentration, or dosage
of a compound that is required for 50% inhibition of a maximal response in an assay that measures
such response. [0023]The term "pharmaceutically acceptable carrier,” "pharmaceutically acceptable
excipient,” "physiologically acceptable carrier,” or "physiologically acceptable excipient” refers to a
pharmaceutically-acceptable material, composition, or vehicle, such as a liquid or solid filler, diluent,
excipient, splvertaghencapsutatingdhaiediaiotnoorimembodiment, each component is
"pharmaceutically acceptable” in the sense of being compatible with the other ingredients of a

pharmaceuygigal formulatign.and syitakiefar 4eg.in contachuihothe dssue.Qnareamehhumans and
animals Wlthout tffore%@ve t )(JCI%rg |rr|tat|on1 allergic response, immunogenicity, or other problems or

U o nimhition amaximal Iesanse in an gssay }%ﬂ 81%@@5“% fﬁ*&f&h{: The Science and

complicatiois, commensurate wi
Practice of Pharmacy, 21st Edition, Lippincott Williams & Wilkins: Philadelphia, PA, 2005; Handbook of
Pharmacelfftall Excipiehts 1c5th TSRS e e Al E ST TR PhammesaticalPrEsiand the

American BhaﬁmcepltyﬁaJld&&Sﬂ&j@Hﬁﬁm@@@ﬁn&ﬂdoH%db@I@&@ﬂ!?b@ﬂﬂ@&eHi@@i@ﬁ(dtﬂdwe% ard Edition,
Ash and A rl;qS Qyver Pup shin m 2007 VPh rmaceutical P eer

FormuIatlo%i’ll;]dG|bsciéltr(1:2 d. d(é'c Cl) Crg}s?gc I.Ifnll(_?C (PBbcgiI%nat(gn CEI?ICQ"@& L 5‘11 ‘EF e (%erm b%g "G
"approxuma’féwmrhegﬂﬁ@léﬁfaféeﬁbt%l%%é?w Y ﬁ&%&l?r%fkwuéﬁa EtRersiéd by one of ordlnary skill
in the art, whichdepénads iacgasbionihow dhecvdlbienis ingasbredion detanningddibmeertain embodiments,

the tem "Rl 0L ARPERIMAEN:, MERARRIII! o8l AR R SEMIALONS N O

embodiments, the term "about" or "approximately” means within 50%, 20076 15%, 10%, 9%, 8%, 7%,
6%, 5%, ATBM S MBI BILOHI Y. 05UB SN st BRAER AR Or PARGRSTOB RS PHIEtE PRl B e
ingredienttangdiladtiivecsubstanced wedes torachdi pautfidyivihich iSadministered;/aldne;af indLombination

with one opmarg phAmAsstRalkiASESRiRhle PGIRIERLS, @A SUieRL AR palng, preventing, or

amelloratlrLg one or more symptoms of a condition, disorder, or disease. As used herein, "active
4

ingredient' ﬁ‘é’"’ﬁ’i:fi(/@h§%‘§t‘éfﬁ%é"'%fé@/‘6é" :ﬁhcfp‘t‘fé%ﬂl)?é\&’ﬁ\?é“r%cﬁﬁ‘er@Fé’%ﬁﬂ)b‘&ﬁd’ HEseAmtd herein.
[0026]Thetterfms:tidrudy ial' therapeliticsagenty’! 2l "ohisthotherapétiticeierioal conipaynttdor a

pharmace@ugﬁJncmmaémgnégker@%cwﬁugnﬁnafmmaﬁer%m%%mw {0 H@;A;lmgmﬂn%\mﬂng, or

ameliorating one or more symptoms of a condition, disorder, or disease. [0027]The term alkyl" refers to
a linear or BYAHCHER SERPHHES r(ﬁ%ﬁgv%ﬂbh]rﬁyla?b%gf’%’nﬁla&%% wherein the alkyl may optionally be

substituted with one or more substituents. The term "alkyl" also encompasses both linear and

branched é(h@;}ﬁ]umess gﬁﬁépymsétgﬁé’cme@pmx(}j@ﬁaim means an acceptable error for a particular vaiue
as determined by one of ordinary skill in the art, which depends in part on how the valuc is measured
or determined. In certain embodiments, the term “about”™ or “approximately” means within 1, 2, 3, or
4 standard deviations. In certain embodiments, the term “abouwt™ or “approximately™ means within
30%, 20%, 15%, 10%, 9%, 8%, 7%, 6%, 5%. 4%, 3%, 2%, 1%, 0.5%, or 0.45% of a given value or

range.

{0025} The terms “active ingredient” and “active substance” refer to a compound, which is
administered, alone or in combination with one or more pharmaceutically acceptable excipients, to a
subject for treating, preventing, or ameliorating onc or more symptoms of a condition, disorder, or
disease. As used herein, “active ingredient”™ and “active substance™ may be an optically active isomer

of a compound described herein.

[0026] The terms “drug,” “therapeutic agent,” and “chemothcrapeutic agent™ refer to a
compound, or a pharmaceutical composition thereof, which is administered t0 a subject for treating,

preventing, or ameliorating one or more symptoms of a condition, disorder, or disease.

[G027} The term “alkyl” refers to a lincar or branched saturated monovalent hvdrocarbon
radical, wherein the alkyl may optionally be substituted with one or more substituents. The term

“alkyi” also encompasses both limear and branched alkyl, unless otherwise specified. In certain

X



embodiments, the alkyl is a linear saturated monovalent hydrocarbon radical that has | to 20 (C1.20), 1
to 15 (C145), Ito 12 (C1-19, 1 to 10 (C1_10), or I to 6 (C1_6) carbon atoms, or branched saturated
monovalent hydrocarbon radical of 3 to 20 (C.;_20), 3to 15 (C3_13), 3to 12 (C2.12), 3to 10 (Cs.10),
or 3 to 6 (C]..6) carbon atoms. As used herein, linear C.1.6 and branched C3_6 alkyl groups are also
referred as "lower alkyl." Examples of alkyl groups include, but are not limited to, methyl, ethyl, propyl
(including alttisdmeric farais), in4iropykaiscprdpyhdeuilkyl (indludihgralldsentericafdrma), ad-butyl, isobutyl,
Lhutyl, penbisfacluding all isomeric foros)and iesut (Chising allIso e oSl kor example

C1.6 alkyl refers to a linear saturated monagvalent h rocarbon radical of 1 to 6 carbon atoms or a

branched SKIRAHSH MORSUREHERGHOCAIbOh Faaital6f 3 {06 carBdn Goms 1OH2ETHE 6fm "alkeny!”
refers to atirgér.orchtancived nfonovdlentihyakeclrbeniradichtd whictkgontainsienéorefaore, in one

embodiment;: gRe taidive, i%ﬂﬂ%k G@&h&?ﬂgﬁ%bﬁﬁﬁ%%ﬁ Thealkanyl ma,;g@gpgggpal%gubsﬂtuted one
or more subsﬁlt ents, The term "alkenyl” also embraces radlcals having "cis" and "trans”

I
configuratidHe 8P e’r”r?é]ﬁ?\lfélg}’ T r’i’(‘]opg EORHGU AN S TS S AL S ANSE B THYsE B rdinary skill in
the art. Asigdethebein, thettbim talke alflisenconipassesdiothy linedsdrpkbianchedatkenylpunless
otherwise @pd%g;fbedﬁ Facexample. G-alkendrefen 1R, ingatisaiuaied mopeyalsnihydrocarbon
radical of 2 to 6 C (?ntatot S ora branched upsatu at? gmn valent hydrocarbon radical of 3 to 6
carbon aton® T EEHAT B SEMREITE. THE SRR NS P RERVASAPhydrocarbon radical of 2 to
20 (C2.]0), 2to 15 (C2.15), 2to 12 (C1.12), 2to 10 (C240) or 2 to 6 (C24 carbon atoms, or a
branched MB8RSValent hifefrsEarbore palditcaioatngo (Crpgyderesict 3y abuy 1_'@2‘6@0 12), 310
10(CO0), orantehe(ELR: B) carhon aiomansxam@lesmftahkﬁnyi@muﬁﬁamdm hutiaremot limited to,
ethenyl, prﬁfi"%@ 1;1 ay c%p%gﬁkg sts?’tluYAti%Hé or ﬂm;: sgbﬂrimetp yle"]J Xi Lﬂ\ %]BI?SJ E%@a':alkynylll refers

to a linear brariched monovalent hydrocarbon radical, wh | contalns one or more, In one
embodimeRti SR e Catsbri: ﬁ’a‘rbé)ﬁﬁﬂl‘ﬁfél%nﬁs”‘?ﬁé"aﬁiynﬁ i) 5e‘<9bﬁéﬁ*fa‘ll?}’§lfﬁstltuted one or
more subsijipretitsedheliemn{ alkynylildlsa draampassddboih dibeamand dranahkea@ioymybmnless

otherwise §9&9'I!%%£&ﬁ§cﬂﬁm gmmgmﬁ% D?@J#%ﬂy'ﬁ& @xug@?er eongelphygragahen radical of
210 20 (C2_20), 2to 15 210 12 (C2.12), 210 10 or 2 to 6 (C.6) carbon atoms, or a

branched fﬂ%ﬁbﬂ%ﬂ‘éH’t“H?z‘d’PB‘&%h%ﬁ?%’P&fbﬁ’F&f‘é” i W(@sbwa%% feyehegmroneEs to 10 (C2.10),
or 3 to 6 (Glx:Bysarboniaterns: xeahpiésod alkymdigroupscirclinde;touihares nodt litnitedida, ethynyl

€0-CH) and-promaaybirSHICARK) ol Sramle .0 Saloul Iefers o alineaiypsatugted

monovalent hydrocarbon radical of 2 to 6 carbon atoms or a branched unsaturated monovalent

hydrocarb8hridicar 848876 BaPb ShatGRIEC{ereseT et feifreayem @i efersty & eycfidosaturated
bridged andforindm-bridged. monidvalent bydirocafben:reicalwwhiCkenmays béadptionatiypsubstituted one
or more sumtjye,em@ﬂérh&amledemmgflm,?ﬂgﬁeﬁhﬁﬁy&mwwaﬁayiqmt%¢9 ARAEAamSp 15
(C2.15), from 3 TO 12 (C2), from 3 to 10 (C3_10), or from 3 to 7 (C3_7) carbon atoms. Examples of

cycloalkyl s inclu utna£ l|m ted to, cy g{lo (0] yclob\n& ; lopentyl cohexyl
. 6&%3 dﬁ [Orﬁ%fj DG UPB ’FY S}mono t%it(fr\écimxp ef) X r'a 8}/

cyciohept alinyl an amanty e term "aryl" refers to a monocyclic aromatic group
and/or muﬁl&&li@‘ﬁ%ﬁh@f}aféﬁ?‘a?o}*ﬁaﬁi’cegmﬁ@m’at%’ér‘ﬁa' Featddastcamendrovn atedhydhe cdrion ring. In
certain embedingnis,dhesarytibas frem Gie 20:{G6:2Q), Thore-H t‘@iﬂg&;(C@tslAr%zﬁipm@ 40 (C6..10)

ing atoms, FAAMPIeR.ALan draas nchide, ful st ot miech 0, penyl B, fugreny!, azuleny

|, anthryl, phenanthryl, pyrenyl, biphen enyl Aryl also refers to blcy o’r tncycllc carbon
rings, whe &e8HEGRTRE ﬁ@%"‘i’édﬁ?‘dfﬁaﬁ&“aﬁ’f@ fﬁé{b&ﬁmﬂé éf‘\’/\ﬁlé‘ﬁ miay e Stardtéde partialty-
unsaturated,2os aromatieblarexamplesdikyetanaphthyl hintlenyb indaioyl o 0F tetalydronaphshyl

(tetra'myl}c'n certain embody rmnt@c anylmay @'i(o DeORNoRa SHARIIICH JUh,o0R g, more

substituents. 0032 The term "aralkyl” or "ar refers to a monovalent alKyl'group substituted with
aryl. In cerHEmMBoEEHR B 8“%3913’6\?1” ﬁﬁ%ﬁ’éﬂ/%@’ﬁﬁ%‘gﬁ?(&ﬁ%tﬁ%ﬁ’ﬂﬁm‘b e<r more
substituens}@0831The teaniheiesoarylidefers th:ar hyoroeyclicaiomaticgsauhandor multicyclic

branched unsaturated monovalent hydrocarbon radical of 3 to 6 carbon atoms.

10030} The term “cycloalkyl™ refers to a cyclic saturated bridged and/or non-bridged
monovalent hydrocarbon radical, which may be optionally substituted one or more substituents. In
certain embodiments, the cycloalkyl has from 3 10 20 (Cs s, from 310 15 (Cays), from 310 12 (Cag),

from 3 1o 10{Cy.10}, or from 3 10 7 (Cy-) carbon atoms. Examples of cycloalkyl groups include, but

¢



aromatic group that contain at least one aromatic ring, wherein at least one aromatic ring contains one
or more heteroatoms independently selected from 0, S, and N. Each ring of a heteroaryl group can
contain one or two 0 atoms, one or two S atoms, and/or one to four N atoms, provided that the total
number of heteroatoms in each ring is four or less and each ring contains at least one carbon atom.
The heteroaryl may be attached to the main structure at any heteroatom or carbon atom which results
in the creatiom@fianstellecgonppayhdytvoertain-emisodinyehisthe heterparyldaisfiomdd to 20, from 5
to 15, or frgm,510.110 ring atoms. Examples of monocyclic heteroaryl groups include, but are not
limited to, pyrrolyl, pyrazolyl, pyrazolinyl, imidazolyl oxazonI isoxazolyl, thiazolyl, thiadiazolyl,
isothiazoly nyl, thiepyl, oxadia ol rld zin r|m|d|n rid azin l and trigzinvl.
Evamplos BBy cic net A e L e LR e B BB R oA B gl
benzoxazolifimBehgotnenyLognolitgh t@trawwrmém@wmwimmsdq @m@lrwnugémqmﬁdbww
benzopylraﬁrsgl fﬂgidelizimlm%mziﬂmr@rbyisiaqdbgnﬁqfumnm GOmPAYd, c@@%in@riim?[ﬂ&{jram@ilmyld o and
quinoxalinyl, indaz rn rro inyl, fu in ienopyridinyl, ¢ roisoindolyl, an
tetrahydroéum%hn)xu)ééx[{:r%ﬁ e¥'lsm fY tI’ICé/)ép id ggo%uﬁgc ?Hﬁuﬁ’ep Egl tare nc?t fY o ?o earbazolyl,
benzindolytyHEnaRtErallipRA, f@e%mylf\ﬁﬂéhamﬁmfmm%ﬁa KPSy T E PR E PO tfents,
heteroaryl mayn@so bareptionadly substitutad mith, @B@aﬁﬁmarﬁaﬁm§tﬂﬂﬁﬁﬁﬁi 40034 Hheitersn
“heterocyclydy, ¢ BRIGFRGYSIIE RIRES (08 ManoRuclic RO ArAMALE.fing system,andior multicyclic ring
system that contains-at least one no aromatic rlng erein one or more of the non-aromatic ring
atoms are Heteioatomanaepehe datyiserdetalHiBia0v S v NF g ‘t‘l*‘fé*ﬁé‘ﬁ‘fésmmg ring atoms are
carbon atoms. In certain embodiments, the heterocyclyl or heterocyclic group has from 3 to 20, from
3 to 15, froi®032b 10, frorhe3cto: Bufibpi’ 41ttaig-ohkfiomBrio6 miogoatbms:iin centpiuiembedimiants, the
heterocyclyljs a,meRRCYRlGHRIGHS G dria%glicy AR HAMCUG IRG S YSIE MY IGH ey inglides a fused
or bridged ring.system, and in which the nitrogen or sulfur atoms may be optionally oxidized, the
nitrogen aﬁiﬁi’gt}ﬁ% be optionally quaternized, and some rings may be patrtially or fully saturated, or
aromatic. The heterocyclyl may be attached to the main structure at any heteroatom or carbon atom
which result§3dthe crediisncon ahstebteyEoripo thdmExEmples Glasydiche taddeyelitivadieals include, but
are not Iimiﬁ@dﬁm a@ﬂﬁ"ﬂﬂ}{iL@Zt@ﬂiE%abﬁ%iﬁﬂidﬂﬁoMgb@ﬁ&m&Md@eﬁgﬂiﬁm@Z@Muﬂ@ﬂZESQPéaZiny|
penzodioxanyl2Rnzodioxoh pencallranamysbernsaluiany! benzonapiiholirarbl. fenzepyranony
benzopyrany enzotetra y ro uranyy benzotetrah othleny enzothiadiazo Tﬂ ben’%o?hlazolyl
benzothiopkeil Onéhrz@mé)z%wbéﬁféfhf@)émﬁyl;ﬂb%«rfzwaczﬁﬁyt,%@ﬁ%wzmﬁd that the total
benzothiazalyhi3-Caioalinyhs carhazatyl isclote naayhehremanyt sifinokinyhs codmakityiom.
decahydroi lin dih nzisothiazin ihydr ydrofuryl
dlhydropyrlaﬁr](l% %cﬁl%x“){gﬁgyﬁ)%%gﬁ é%';/'c}r’g,%#ﬁ Qa?ﬁ'g F%O%O r?é?r% yda ﬁ;nd)ég{hg@gggﬁﬁd R%rrc()zz)l’i}tr}mldlnyl
dihydropyriof, @esetah s bl Hﬁ?ﬁ?ﬁh’iﬂ ﬁﬂr‘éﬁ’dh‘ﬁ R nYg ASTSTRAT M‘nﬁi@raz‘dﬁr?ﬁ frdiazolyl,
imidazopyrididybrifrusigziotiazalylodnd E2alyh dn dotybeirdolizieyhrindakyls iscbenzateteatydrofuranyl,
isobenzoteaydrofisny Ixﬁpdba% HRie, ISREAmERYL SocRUmANY nisaRralia. sondol

isoquinolinyl, isothiazoli isothiazolyl, |soxazoI|d|nyI isoxazolyl, morpholinyl, hthyridinyl,
octahydro.ﬁawwf%&t&ﬁwﬁoféw&aw%i%laidww‘ SRR dB’)‘(éi’é’FdHWl"‘oi%fg BigpyHdinyl,
oxazolyl, okiramyts pébinidinykphepanthpdinyhdphenathroliylqohenadsiazibylz phienaginyl,
phenoth'a%aw@a?&opéaynxlemt%mw,g&m@%m oRRRULIY . ARRErRNYl; RIGHFINYI, purinyl,

pyrazinyl, yrazoll |, pyrazolyi, yrldazmyl yridinyl, pyridopyridinyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, BYHORTEB( ﬁ’é‘%’l’ﬂw a‘ﬂ HHHHVP” q‘ﬂ?ﬁ&‘}i’af‘ﬁfwhﬁﬁ{EﬂEﬁ&WO‘t@fVéﬂﬁ}dﬁé}ﬂ? WXetrahydrofuranyl,

tetrahydroigoguiniolinyhdetrahydropynanyéhpiettalny deothiedyly tétrarolyld thiadibzdtopyniginy |,

thladIazoIyinah@mmmﬂﬁmlnmI@@H&#A@WsM@@ML&%@V@&Uﬁgzlmbdw@&oflwm@n%éé'é)trlthlanyl In
certain embodim nt

§ tg §I|c m%ypal ?lotlonal subst ted W|th on r more substituents.
[0035]The FERH RAISGEHPI N K RFE 8T Rl et uBR%é“’éH o “tSr’E)“r%’n’ur‘%@y 4fS5Fi8ine. [0036]The
tains ' opt|caléaﬁdlwnalmwmm|cauyia@hvelﬁfr@f@1r‘yt@uépnmr|@bmhmmofem&e@mmmh has an
enantiomeric excess of no less than about 50%, no less than about 70%, no less than about 80%, no
less than aloogt P0%, narirss-iharabeu 91 necless anakaut 92Hcnaitess than.abeui 93%, no
less than ggqstejttnga%({dr n?uif‘?%s h%ﬂa%?%%'&a%?"%Q%%ES'%;EQQ ) B0QUL 960, 1 Qll'es%l;ha” hQyt 97%, no

less than about 98%, no less than about 99%, no less than about 99. 5%, of no less than about 99.8%.
[0037]In dEYEF Bfﬁbcéﬁ‘bﬁﬂ@éﬂy rﬁ’éili‘i@“é‘oﬁ?ﬁ@l?ﬁ‘dmtﬁ’é ’ﬁi”é?bllé%’ﬁya“ﬁﬂ%(bfré“ﬁ&&t@ derbiethe
absolute cenfiguiration edthe:roolecule@bout itsrehirahioetier(s) thEhetdror and §rhakeougad to denote the
optical rotation of the compound, that is, the direction in which a plane of polarized light is rotated by
the optically active compound. The (-) prefix indica%es that the compound is levorotatory, that is, the
compound rotates the plane of polarized light to the left or counterclockwise. The (+) prefix indicates
that the compound is dextrorotatory, that is, the compound rotates the plane of polarized light to the
right or clockwise. However, the sign of optical rotation, (+) and (-), is not related to the absolute

configuration of the molecule, R and S. [0038]The term "solvate" refers to a compound provided herein
nr a ealt thereonf which



further includes a stoichiometric or non-stoichiometric amount of solvent bound by non-covalent
intermolecular forces. Where the solvent is water, the solvate is a hydrate. 4.2 COMPOUNDS
[0039]Provided herein are isoindoline compounds, pharmaceutical compositions comprising one or
more of such compounds, and methods of their use for treating, preventing, or managing various
diseases. [0040]In one embodiment, provided is a compound of Formula (1) or a pharmaceutically
acceptablezsait, Isolvate] prodrigy drsterdoimomet (thieredt rvhéreint & Ts (1=0) GrdCHing ¥tigng,

cyanamidog, artgif#@n(%wﬁm{stmmﬂ néa [i0s thofoQb o, RdSRYAFRAER QF Lrhab B, R2is
hydrogen, NO C, 1 10 alky!l to 10 membered heteroary I? C04 alkyl-(5 to 6 membered

heterocyclytj! %ﬁ%}?“b}—l“&%ﬁ §l’<§}1 NEPIRBEEED HiRyR HOIRS hopi %@Hﬁ “k’j {5 1610
memberednhietécr@avyhéﬂy\medeceiaéh mieteroatyinant:heterooydlyl dseoptionalydswbstitnge dwithe one or

more CL..6,alkyliy or fully saRrd@ NVHERGRM:NAI0RK: NGy Qn%b@”éﬂuﬁé&%l& m%m@%&%@@ﬁtﬁ{Qaryl) Co..
alkyl-(5 to Efmembered etero nyelg/ CO4 alk IOH CO alk 0-C1:6 alkyl, -OR2', or

I-N
2)0_1-(5 to T RIERBE T He TG anyy. W ‘é?é%‘a Rt Sa?ﬁ%iedL ﬁ’l*{gf’él_éy(ﬁ@f‘@’ébt’ oﬁjéﬁ’y substituted

heterocyclic radicals include, but arc not Hmited to, acridinyl, azepinyl, benzimidazolyl, benzindolyl,
benzoisoxazolyl, benzisoxazinyl, benzodioxanyi, benzodioxolyl, benzofuranonyl, benzofuranyl,
benzonaphthofuranyl, benzopyranonyl, benzopyranyl, benzotetrahydrofuranyl,
benzotetrahydrothienyl, benzothiadiazolyl, benzothiazolyl, benzothiophenyl, benzotriazobyl,
benzothiopryranyl, benzoxazinyl, benzoxazolyl, benzothiazolyl, f-carbolinyl, carbazolyl, chromanyl,
chromoenyl, cinnelinyl, coumarinyl, decahydreisoquinolinyd, dibenzofuranyl, dihydrobenzisothiazinyl,
dihydrobenzisoxazinyl, dihydrofuryl, dihyvdropyranyl, diexolany!, dihydropyrazinyl, dihydropyridiny,
dihydropyrazolyl, dihydropyrimidinyl, dihydropyrrolyl, dioxolanyl, 1,4-dithiany!, furanonyi, furanyl,
imidazolidinyl, imidazolinyl, imidazolyl, imidazopyridiny], imidszothiazolyl, indazolyl, indolinyi,
indolizinyl, indolyl, isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl, isobenzothienyl,
isochromany!, isocowmnarinyl, soindolinyl, soindolvl, sequinolinyd, isothiazolidinyl, isothiazolyl,
isoxazolidinyl, isoxazolyl, morpholinyi, naphthyndinyl, octahydroindolyl, octahydroisoindolyl,
oxadiazolyl, oxazolidinonyi, oxazolidinyl, oxazolopyridinyl, oxazolyl, oxiranyl, perimidinyi,
phenanthridinyl, phenathrolinyl, phenarsazinyl, phenazinyi, phenothiazinyl, phenoxazinyl,
phthalazinvl, piperazinyl, piperidinyi, 4-piperidonyl, preridinyl, purinyl, pyrazinyl, pyrazolidinyi,
pyrazolyl, pyridazinyl, pyridinyl, pyridopyridinyl, pyrimidinyl, pyrrolidinyl, pyrrolinyi, pyrrolyl,
quinazohinyl, quinolinyl, quinoxabinyl, quinuclidinyl, tetrahydrofuryl, tetrahydrofuranyl,
tetrahiydroisoquinolinyl, tetrahydropyranyl, tetrahydrothienyl, tetrazolyl, thiadiazolopyrimidinyd,
thiadiazolyl, thiamorpholinyl, thizzolidinyl, thiawzolyl, thienyl, triazinyl, triazolyl, and 1.3,5-trithianyl.

In certain cmbodiments, heterocyclic may also be optionally substituted with one or more

substituents.

[0033] The term “halogen™, “halide™ or “halo™ refers te fluorine, chlorine, bromine, and/or
lodine,

[0036] The terms “optically active™ and "cnantiomerically active™ refer to a collection of

molecuies, which has an enantiomeric excess of no less than about 50%, no less than about 709, no

less than about 80%, no less than about 90%, no less than about 91%, no less than about 92%, no less
than about 93%, no icss than about 94%, no less than about 95%, no less than about 96%, no less than
about 97%, no less than about 98%, no less than about 99%, no less than about 99.5%, or no less than

about 99,8%,



with one or more C1_6 alkyl; R21 is C4,10 aryl, 5 to 10 membered heteroaryl, 5 to 6
membered heterocyclyl, or - CO(CH0)0_21222, wherein the aryl, heieroaryl, and heterocyclyl are each
optionally substituted with one or more C; 6 alkyl; 1222 is -NH] or 5 to 6 membered heterocyclyl; and
Z is CH], NH, or 0; with the proviso that when 121 is hydrogen, then R is not hydrogen or C1.10 alkyl;
with the proviso that when Y is 0, then 12.3 is not halogen; and with the proviso that when Y

is 0 and Rii®3Elogen, thensRdiscGR4palkyl-(5:6: membere thbhpiatosyc i) §QR4iincadain
embodimepts, Xif & HL AL SRR MROAIME M3 LIS Srlar s :1R04alln seftain gmbodiments, Y is 0. In
certain embodiments, Y i cyanamide. In certain e.mbodl'ments,. Y 1s amiido. [0043]In certain
embodimetfitothe erticaliip REpRGH BrvbaRsh ez R firemivbnahidmbbame iz ehfo44]in
certain embeditents, apiial0. dnicectaipoambatineptsfiimigitakn cartain:embodimentsonm:isy2. In certain
embOdIme{ﬂ!&%%smhlusc%mpound rotates the plane of polarized light to the left or counterclockwise. The (+)

prefix indicates that the compound is dextrorotatory, that is, the compound rotates the plane of

polarized hight to the right or clockwise. However, the sign of optical rotation, (+) and (-), is not

relaied tw the absolute configuration of the molecule, R and S.

[0038] The term “solvate” refers to & compound provided herein or a salt thereof, which
further includes a stoichiometric or non-stoichiometric amount of solvent bound by non-covalent

intermolecular forces, Where the solvent is water, the solvate s a hydrate.
4.2 COMPOUNDS

10039} Provided herein are iscindeline compounds, pharmaceutical compositions comprising
one or more of such compounds, and methods of their use for treating, preventing, or managing

various diseases.

10040] In one embodiment, provided is a compound of Formula 1

O O

{1}

or a pharmaceutically acceptable salt, solvate, prodrug, or sterecisomer thereof, wherein:

X 18 C=0Y or CH,;

Y s O, cyanamido (N—=N), or amido (NH);

m is aninteger of 0, 1, 2, or 3;

R’ is hydrogen or C, . alkvl;

R is hydrogen, ~INO;, Ciio alkyl, Cas alkyl-(3 to 16 membered heteroaryl), Co
alkyl-(3 to 6 membered heterocyelyl), Coq alkyl-OH, Co alkyl-NH;, -NHCO-C, ; alkyl, ~OR*, or -~
(CHz-ZYp.2-(5 to 10 membered heteroaryl), where cach heteroaryl and heterocyelyl is optionally
substituted with one or more Ci alkyl;

R s hydrogen, halogen, -NO-, Cye alkyl-(5 to [0 membered heteroaryl), Cog abkyl-
{5 to 6 membered heterocyelyl), Cog alkyl-OH, Co alkyl-NHa, -=NHCO-C,  alkyt, ~OR™, or ~(CH>-

Z)o.2-(5 to 10 membered heteroaryl), where each heteroary! and heterocyelyl is optionally substituted



[0045]In certain embodiments, R' is hydrogen. In certain embodiments. R' is C1.6 alkyl, optionally
substituted with one, two, or three substituents Q as described herein. In certain embodiments, 12] is
methyl. [0046]In certain embodiments, R2 is hydrogen. In certain embodiments, R2 is halogen. In
certain embodiments, R2 is nitro. In certain embodiments, 122 is C4.10 alkyl. In certain embodiments,
R2 is C04; alkyl-(5 to 10 membered heteroaryl), where the heteroaryl is optionally substituted with one
or more C¥4thatybs lncgedtainigynbodiments, R2 is Co_o alkyl-(5 to 6 membered heterocyclyl), where
the heterocyclyl is oonQally ubstltlugeto ith o e OJhe ore Iﬁl@ X certal bl glments R2is

HIgm C}‘C ]CIT] eTC EFOL

CO0_6 alkyl-OH. In certain em odlrﬁents 2 |s ﬁ(rof n certain em odim nts R2 is
-NHCOC] B aRce AR GRimEHE R @déﬁﬂtwéf@iﬁdﬂwng%ibregéﬁ@éadh’éfbwqn certain
embodimentsywRZis oky(CH,-Y)0.]-(5 to 10 membered heteroaryl), where the heteroaryl is optionally

substituted with one or more ¢1.6 alkyl, Irgeg%rt]%lhg{gggplm Nts, R2 is hydrogen, amino, acetamido,
hydroxy, nitro, arnlnomethyl hydroxymethyl 2-methyl- TH- imidazol- | -yl, 3-methy1-1,2,4-oxadiazol5-yl,

4-methylpiperazin- | -ycﬁﬁe I]iill \ﬂam’éfpwl 2H-pyrazol-3-yl, | -methyl- | H-pyrazol-3-yl, 2-
methylthiazol-4-yl, 4-methiy1kdpteli2; datrianal-B W, mbspholinarethyd; tpyridia-d-yl)natiyl,

(pricin-2-ycoxy)methyl e AVTAIR-2ay{o BRRIIJIn 4y i 2iagpinoacetoxy. or 2-piperazin

1-ylacetoxy. [0047]rtain embodiments, le is hydrogen. In certain embodiments, le is nitro. In certain

embodiments, le is CO6“é1’P<>}?"(BT‘f81‘1U}}ﬁé’}H‘ETb 8 hardrdaniniage fBethi h‘e?éfdﬁﬁﬁ}r{r% ®ptionally
substitutedmwitteeddammprg!C1.6 alkyl. In certain embodiments. le is C(-6 alkyl-(5 to 6 membered
heicrocyclyl), where the heterocyclyl is optionally substituted with one or more ClI z, alkyl. In certain

embodimeputss IR3 is Coibalkid- Qbbb gastains embogliments. b Jsikod /IKWENS,. In certain
embodiments, re is -NHCO-CL1.6 alkyl. In certain embodiments, R' is -OR", wherein R21 is as

described {@}%E@I In Cer}tr?rl: I‘%lﬁ%lﬂgodl%rg} 4, %SI%O &Crlt_lafﬁ e)n th en sw {nf%gg';g(g }?r?textparyl). where
the heteroaryl is optlonally substituted with one or more Ct6 alkyl. In ¢ertai embodlments Reis

hydrogen, EhidBrEtetamitidfydroxy, nitro, methyl, amlnomethyl hydroxymethyl, 2-methyl-1/1-
azol- 1 -yl, 3-methyl- 1 ,2,4-oxadiazol-5-yl, 4-methylpiperazin- | -ylimethyl, 2-methy1-2H-pyrazol3-yl,
1-methyl- [PRpyTazol-3-i, @rrietmyithiarotsdZyl dHNSthydsdb-GuBoditriazolZ3syiHnorphetinomethyl,

(pyridin-4- yll,)gg,ggﬁyl,t{pmw -4-yloxy)methyl, pheoxy, pyridin-2-yloxy, piperidin-4-yloxy,
2-aminoacetoxy, or 2-piperazin-l-ylacetoxy. [0048]In one embodiment, the compound is:

(0044} In certain embodiments, m is 0. In certain embodiments, m is I, In certain

embodiments, m is 2. In certain embodiments, m s 3.

[06045] In certain cmbodiments, R' is hydrogen. In certain embodiments, R' is €y alkyl,
optionally substituted with one, two, or three substituents Q as described herein. In certain

embodiments, R' is methyl.

[0046] In certain embodiments, R* is hydrogen. In certain embodiments, R” is halogen. In
certain embodiments, R° is nitro. In certain embodiments, ™ is Cy10 alkyl In certain embodiments,
R* is Cos alkyl-(5 to 10 membered heteroaryl), where the heteroary] is optionally substituted with one
or more C,¢ alkyl. In certain embodiments, R” is Cog alkyl<(5 to 6 membered heterocyclyl), where
the heterocyclyl is optionally substituted with one or more Cy alkyl. In certain embodiments, R” is
Cos alkyl-OH. In certain embodiments, R” is Co alkyl-NH-, In certain embodiments, R® is ~-NHCO-
Cr.g alkyl. Incertain embodiments, R%is AOR“, wherein R* is as described herein. In certain
embodiments, R’ is or (CHa-Y}oo-(5 to 10 membered heteroaryl), where the heteroaryl is optionally
substituted with one or more Cy4 alkyl. In certain embodiments, R is hydrogen, amine, acetamido,
hydroxy, nitre, aminemethyl, hydroxymethyl, 2-methyl- 1 H-imidazol-1-v1, 3-methyl-1,2.4-oxadiazol-
3-yl, 4-methylpiperazin-I-yhimethyl, 2-methyl-2H-pyrazol-3-yl, I-methyl- 1 H-pyrazol-3-vl, 2-
methyithiazol-4-vi, 4-methyl-4H- 1.2 4-triazoi-3-vl, momholinomethyl, (pyridin-4-vhimethyl,

{pyridin-4-yloxymethyl, pheoxy, pyridin-2-yloxy, piperidin-4-yloxy, 2-aminoacetoxy, or 2-piperazin-

16



or a pharmaceutically acceptable salt, solvate, prodrug, and stereoiso e hereof. [0049]In another
embodiment provided herein is a compound of Formula II: or a pharmaceutically acceptable salt,
solvate, prodrug, or stereoisomer thereof, wherein: X is C(=0) or CH]; m is an integer of O, |, 2, or 3;
R4 is C3_10 cycloalkyl, 5 to 10 membered heterocyclyl, 5 to 10 membered heteroaryl, OT Cr
alkyl-NR41R42; wherein the cycloalkyl, heterocyclyl, and heteroaryl are each optionally substituted
with one onmetadiglogen, C1_6 alkyl, -CO-NR44r, -COORA45, or C04 alkyl-C10 aryl, wherein the aryl
itself may be optionally substituted with one or more halogen; and R42,R44, and 1244 are each

Independembwydrogempw%@@mql{@%%a%%at@@rpmmam%%@mé&kﬂ ineertain embod

ments, X is C —0 [&»d In cert ([r]h g] o iments, In certain mbodiments, m is I. In certain
iR Taetodl

embodimef#&h ChreRinte g itd s T‘fﬁ@%tﬁﬁ?ﬁr%éTfQ?ﬁ“é%lfb‘ﬂﬁ‘gﬁ’té“ R4cycloalkyl,
optionally @uﬁ@tﬁlﬂedbwmrtﬁn’efbpm@ren(wtﬂ) aleyl br @Gdradiope Gre:nt0Rny|Clr deytdintembodiments,

13.4is 5 tqn@lﬂa@mh%s@x@d;ake;ow&% W@leywbﬁawg WhiRnE LMATEot Gk )Xcalkykor CO4

ﬂgﬁ_yellrcl:lo q@ﬂcrl’cgargglgteoglgmtqogl (3(, Ez (B%C n4{,éai’|tl‘i(l %W(]!H\{ggt%r IrllSeC?PﬂR@ﬁ%}‘?ﬁrelneggl"bd]%escnbed

embodiments, RY is ~-NHCO-C 4 a kvl In certain embodiments, R*is ~OR™, wherein R™ is as
described herein. In certain embodiments, R is or ~ACH3Y)q0-(5 to 10 membered heteroaryl), where
the heteroaryl is optionally substituted with onc or more C, alkyl. In certain embodiments, R is
hydrogen. amino, acctamido, hydroxy, nitro, methyl, aminomethyl, hydroxymetiyl, 2-methyl- 1.
imidazol-1-yl, 3-methyl-1,2.4-oxadiazol-5-yl, 4-methylpiperazin- I-yymethyl, 2-methyl-2H-pyrazol-
3-yi, I-methyl- 1 H-pyrazol-3-yi, 2-methylthiazol-4-yl, 4-methy-4H-1,2 4-triazol-3-y1,
morpholinomethyl, (pyridin-4-yiymethyl, {pyridin-4-yloxy)methyl, pheoxy, pyridin-2-yloxy,

piperidin-4-yloxy, 2-aminoacetoxy, or 2-piperazin-1-ylacetoxy.

[0048] In one embodiment, the compound is:
G0 O
g L O {f
2™ gor
R O HO
OO0

V\@ ¢©f 'C)’ C/@Y@{ﬁ
o ¥

Ax

(OS] OO0
S HoH N 0
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\\; O 0 00
N NI
H H OH
Sy O O
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[0053]In certain embodiments, fe is 3-(IN-diethylamino)propyl, 4-acetamidophenyl, 3-(2-
aminoacetoxy)-4-methylphenyl, 3-aminomethyl-4-methylphenyl, 2-aminomethy1-5-methylphenyl, 3-
aminophenyl, 3-amino-4-methylphenyl, 3-chloro-4-methylphenyl, 4-hydroxymethylphenyl, 3-
hydroxy-4-methylphenyl, 3-(2-methyl- | H-imidazol-1-y1)phenyl, 4-methyl-3-nitrophenyl, 3-(3- methyl-
1,2,4-oxadiazol-5-yl)phenyl, 4-methy1-3-(2-piperazin-1-ylacetoxy)-phenyl, 3- ((4 methylpiperazin- |

-yl)methyl)phenyl, 3-( | -methyl-1H-p z\jol -3-yl)phenyl, 3-(2-methyl-2H-p ra I phenyl
3-(2-methylthiazol-4-yl)gheltyl,(4-({4-methydaH-1,2,4-triazol-3 Oﬁ)héjnyl omethyl)phenyl,
4-(morpholinometh he}ﬁyl 4-nitrophenyl, phenyl. 3- (p|per| - ony)p en

4-(pyridin-4- yI)nlethy henyl, 4-((pyridin-4-yloxy)methyl)pH&nhyl, 3-(pyridin-2- yloxy)phenyl
3-phenoxyphen -tert butylcyclohexyl, cis-4-tert- butylcyclohexyl trans-4-tertbutylcyclohcxyl,
4-methylcyclohexyl, cis-4-methylcyclohexyl, trans-4-methylcyclohexyl, 1- benzylpiperidin-4-yl,
4-methyltetrahydro-2H-pyran-4-yl. piperidin-4-yl, 4-phenylcyclohexyl, cis-4- phenyleyclohexyl, or

trans-4- phenylcyclohexyl %Wbodlment the compound;s&l %N 0

O

W@:“{f g
9

O 0

oy A S¥eetos
¢

2 G O 0
0 Q
N/Y)@ \/Er {):O HN\) D \)ij:( —Cf)
0 Q

O O
Hﬁym{f \CQ i o

VQ:W}

OO “H
1 R

12



or a pharmaceutically acceptable salt, solvate, prodnig, or stereocisomer thereof. or a pharmaceutically
acceptable salt, solvate, prodrug, or stereoisomer thereof, wherein: X is C(=0) or CH,: in is an integer
oft), 1, 2, or 3; R6 and R6 are each independently: hydrogen, halo. C.6 alkyl, oxo, -NO2, C1.6 alkoxy,
-Z-C16 alkyl, C0.6 alky145 to 10 membered heteroaryl), C:0.6 alkyl45 to 6 membered heterocyclyl),
Co, alkyl-OH, Co..4 alkyl-NH2, -NHCO-C4.6 alkyl, -O0R21, or-CCH2-Yjor2-(5 to 10 membered
heteroaryl), wherein Z is S or SO2; wherein R21 is as defined above; wherein each heteroaryl and
heterocyclyl above is optionally subst'niuted with one or more C.1_6 alkyl; and Whﬁ[ein the alkyl or
alkoxy above may be optignally o jth one or more: halogen; gyapGsynt no; CI,6

alkylidenedioxy; C14 Xy; 1 jonatty substituted with on i’hﬁa W€ C‘] .6 alkylthio,
itself optionally ed With one or more halogens,ﬁ@g\e@r oir>-PO(PW2)(OW3) WIT

is Cm() alkyl, C8~#0 aryl, or S to 6 membered heteroc , wherein the alkyl, aryl, heterocyclyl may be
optionally substituted with one or more amino,C1.6 alkylamino, 6 alkyljamino, or --C.00e; and

0O O O
Y

BUSsNYS ap@f %o

£ () & O

IO SPes

OO

o O
O o G ?

N‘h—
<\/NH
0 Q

O O
HTH\/Q:/«N{N)ZO H(Ij,ﬂ\n,ﬁm{&}io

or a pharmaceutically acceptable salt, solvate, prodrug, and stereoisomer thereof.

[0049] In another embodiment, provided herein is a compound of Formula 11:

13



1272, R63, and 12.64 are ach independently hydrogen or C10 alkyl. [0056]In certain embodiments, X
Is CH2. In certain embodiments, X is C(---0). [0057]In certain embodiments, in is 0. In certain
embodiments, mis 1 In certain embodiments, m is 2. In certain embodiments, m is 3. [0058]In certain
embodiments, Ri! is hydrogen. In certain embodiments, R6 is halo In certain embodiments, W is fluoro
or chloro. [0059]In certain embodiments, R6 is hydrogen. In certain embodiments, R6 is halo. In
certaln embodlments R6 is fluor or chloro [0060]In certain@mbodiments, R.: is -(OW', wherein 12.4'

] QWS) wherein R42 and 1243 are

(11

or a pharmaceutically acceptable salt, sobvate, prodrug, or stereotsomer thereof, wherein;

X s C(=0) or CH>;

m is an mteger of 0, 1, 2, or 3;

R¥is Caig cycloalkyi, 5 to 10 membered heterocyelyl, 5 to 10 membered heteroaryl,
o1 Cos alkyl-NRMR™: wherein the cycloalkyl, heterocyelyl, and heteroaryl are each optionally
substituted with one or more halogen, Cy_ alkyl, -CO-NR¥R™, -COOR™, or Cy allkyl-Cg g arvl,
wherein the ary! itseif may be optionally substituted with one or more halogen; and

R* R* R R*, and R* are cach independently hvdrogen or C ¢ alkyl.
[0050] In certain embodiments, X is CH,. 1In certain embodiments, X is C(=0).

(0051} In certain cmbodiments, m is (. In certain embodiments, mis 1. In certain

embodiments, m s 2. In certain embodiments, m is 3.

[0052} In certain embodiments, R is Caio cycloalkyl, optionally substituted with one or
more (C ¢} alkyl or Coyq alkyl-Cg oy aryl. In certain embodiments, R*is 5 to 6 membered heterocycelyl,
optionally substituted with one or more (C4) alkyl or Cy alkyl-Cg o aryl. In certain embodiments,

R*is Coy alkyl-NR*'R*, wherein RY and R™ arce cach desceribed herein.

[0053] In certain embodiments, R* is 3-(¥ N-diethylamino)propyl, 4-acetamidophenyl, 3-(2-
amimoacetoxy )-4-methyphenyl, 3-aminomethyl-4-methyiphenvl, 2-aminomethyl-5-methyiphenyl, 3-
ammnophenyl, 3-amino-4-methylphenyl, 3-chioro-4-methylphenyl, 4-hydroxymethyiphenvi, 3-
hydroxy-4-methylphenyl, 3-(2-methyi-1 H-imidazol-1-yliphenyl, 4-methyl-3-nimophenyi, 3-(3-
methyl-1,2 4-oxadiazol-5-yphenyl, 4-methyl-3-(2-piperazin- l-ylacetoxy)-phenyl, 3-((4-
methyipiperazin- I-ylmethyliphenyl, 3-(1-methyi-1 H-pyrazol-3-yDphenyl, 3-(2-methyl-2 H-pyrazol-
3-yliphenyl, 3-(2-mcthyhhiazol-4-yliphenyl, 4-(4-methyi-4 H-1,2 4-triazol-3-yiphenyl, 3-
(morpholinomethybphenyl, 4-(morpholinomethylyphenyl, 4-nitropheny], phenyl, 3-(piperidin-4-
yloxy)phenyl, 4-(pyridin-4-yhmethylphenyl, 4-({(pynidin-4-vloxy)ymethyBphenyl, 3-(pyridm-2-
vloxy)phenyl, 3-phenoxyphenyl, 4-rert-butyleyciohexyl, cis-4-tfert-butyicyelohexyl, trans-4-tere-
butyleyclohexyl, 4-methyleyelohexyl, cis-4-methyleyelohexvl, rrans-4-methylevelohexyd, 1-
benzylpiperidin-4-yl, 4-methyltetrahydro-2 H-pyran-4-y1, pipenidin-4-y1, 4-phenyleyelohexyl, cis-4-
phenyleyelohexvl, or frans-4-phenyleyelohexyl.

14



OOOONH,00c--2/NH,NOH,/00 12 126

[0054] In one embodiment, the compound is:
0 0 0 O

I Y g
NYN N G
@ 4)

O 0 g
O i OO ¢ oy
\/-\/\,N\I},N I/N o No N N O
9

0O O

O G

N O t N O
NN B

] b Y Y

N O HNL_- O

O Q) 3 0

NYN I\ O H ? N O
& hig

7N

ot a pharmaceutically acceptable salt, solvate, prodrug. or stercoisomer thereof.

[0053] In yet another embodiment, provided herein is a compound of Formula 111;

R?
/
O Q /W()
RA { SQMN{):‘)
R X
R{’M—O/ .
p

Q
(11D
or a pharmaceutically acceptable salt, solvate, prodrug, or stereoisomer thereof, wherein:

X 1s C{=0} or CHy;

mis an integer of 0, 1, 2, o1 3;

ok
n



Cl ClI or apharmaceutically acceptable salt, solvate. pro drug, or stereoisomer thereof, wi R' and R6
are as defined above. [0062]In yet another embodiment, provided herein is a compound of Formula IV:
or a pharmaceutically acceptable salt, solvate, prodrug, or stereocisomer thereof, wherein: X is C(=0) or
CH,: nis an integer of() or | R8 is hydrogen or halo; and R9 is hydrogen, amino, or 5 to 10 membered
heteroaryl or heterocyclyl; with the proviso that when mis 0, R9 is not hydrogen. [0063]In certain
embodiments, X is CH2rRe¢ Rain-embodispenits X isydiz0y), halo, Cyq alkyl, oxo, -NO-,

Oy alkoxy, -Z-Cgalkvl, |, Cos alkyl-(5 1o 10 membered heteroaryl), Cog alkvl-(5 to 6 membered
heterocyelyl), Cog alkyl-OH, Cor alkyl-NH,, -NHCO-C, 4 alkyl, ~OR*, or ~{CH2-Y jg2-(5 1o 10
membered heteroaryl),
wherein Z 15 S or SO4:
wherein R¥ is as defined above;
wherein each heteroaryl and heterocyelyl above is optionally substituted with one or more C, 4 alkyi;
and
wherein the alkyl or alkoxy above may be optionally substituted with one or more: halogen; cyano:
nitro; amino; C, 4 alkylidenedioxy: C\ 4 alkoxy, itself optionally substituted with one or more
halogens; or Cy.¢ alkylthio, itself optionally substituted with one or more halogens;

R is —=COR™ or -PO(OR™)OR™);

R" s Crio alkyl, Cg.io aryL, or 5 to 6 membered heterocyclyl; wherein the alkyl, aryl,
heterocyelyl may be optionally substituted with one or more amino, C alkylamino, di(C,.
s alkyDamino, or ~COOR™; and

R?:, R™, and R™ are ach independently hydrogen or Cyp alkyl.
{0056} In certain embodiments, X is CH,. In certain embodiments, X is C(=0).

{06057] In certain embodiments, m is 0. In certain embodiments, mis 1. In certain

embodiments, m 15 2. In certain embodiments, mis 3.

0058 In certain embodiments, R is hydrogen. In certain embodiments, R is halo. In
YAarog

certain embodiments, R” is fluoro or chloro.

0059 In certain embodiments, R® is hydrogen. In certain embodiments, R® is halo. In
YOTOE

. . G .
certain embodiments, R” is fluore or ¢hloro.

[0060] In certain embodiments, R is <COR®', wherein R* is as described herein. In certain

embodiments, R” is ~PO(OR¥)OR™). wherein R* and R* are each as described herein.

[0061] In one embodiment, the compound is:

P Q

0 Q ~d NH,

0O \fho NH: " Hm *{}
H ; : NS N O
A ﬁ\/@“{)") R-“~ he
T 6}
= /

R®
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[0064]in certain embodiments, 11 is 0. In certain thodiment n is I. [0065]In certain embodiments, 128
is hydrogen In certain embodiments, R8 is halo. In certain embodiments, le is fluoro or chloro. [0066]In
certain embodiments, R9 is hydrogen. In certain embodiments, R9 is amino. In certain embodiments,
R9 is 5 to 10 membered heteroaryl In certain embodiments, R9 is 5 to 10 membered heterocyclyl.
[0067]In one embodiment, the compound is: 0 or a pharmaceutically actable salt, solvate, prodrug,

or stereoisomer thereof. [0068]In yet ané%{__gt embodiment,provided herein is a confp}c%und of Formula
O 0

V: O Q ,~0 NH,
o LQL“G o %\/@é{f

R" ) R" ,

{) NH-

O Q /—o N 0

S asaacal T ool

R(} .
RG .
O OH o N
0 e
Q) N/WU o0 /__0
. “\H'jrﬁ N 0 \/E\:j:l( {/:
R ‘
@ O R* -___/
RS ) Ré
0 o
0O N,wo)\—\- o0 f—o
7
rE . R" :
o 0
R" . Ci ,

O

o o

ol
*
or a pharmaceutically acceptable salt, solvate, prodrug, or stereoisomer thereof, wherein

R and R® are as defined above.

(0062} In yet another embodiment, provided herein is & compound of Formula 1V:
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R" IV) or a pharmaceutically acceptable salt, solvate, prodrug, or stereoisomer thereof, wherein: X is
C]=0) or 042; 111 is an integer of 0, 1, 2, or 3; Rill and RI' are each independently hydrogen,
halo, CLo alkyl, or C6.10 aryloxy, wherein the alkyl and aryl are each optionally substituted with one or
more halo. [0069]In certain embodiments, X is CHcertain embodiments, X is C(=0). [0070]In certain
embodiments, in is 0. In certain embodiments, m is I. In certain embodiments, m is 2. In certain
embodiments, mis 3. [0071]In certain embodiments, Rl is hydrogen. In certain embodiments, Rl is
halo. In certain embodiments, ngis fluorQ,Qr chloro. Ipn-c ! yelimients, Rill is CI _6 alkyl,
optionally substituted with one dmore ) . REsC6_10 aryloxy, optionally
substituted with one or more halgr i
embodiments, R1 is halo. IrRéer ] baditments, WI is fluoro or chloro. In certain embodiments, R" is
Cl alkyl, optionally substituted with™6ne or more halo. In certain embodiments, Itla is C1,00ptionally
substituted with one or more halo.

(V)
or a pharmaccutically acceptable salt, solvate, prodrug, or stereoisomer thercof, wherein:
X 15 C(=0) or CHz;
n is an integer of O or 1,
R* is hydrogen or halo: and
R” is hydrogen, amino, or 5 to 10 membered hetercaryl or heterocyclyt;

with the proviso that when m is 0, R is not hydrogen.

[0063] In certain embodiments, X is CH;. In certain embodiments, X is C{=0.
[0064] In certain embodiments, n is 0. In certain embodiments, n is .
[0063] In certain embodiments, R” is hydrogen. In certain embodiments, RY is halo. In

i . . X 8.
certain embodiments, R” is fluoro or chioro.

[0066] In certain embodiments, R” is hydrogen. In certain embodiments, R is amino. In
certain embodiments, R” 15 5 10 10 membered heteroaryl. In certain embodiments, R7is 510 10

membered heterocyelvl.

[0067] In one embodiment, the compound is:
== g Q IS
NN NH '\/j‘é { Soun
Q\n}f N 0 ‘@wgm\—tfo
O . O

1
NHy NH
O 0 Q d N O
N ] O
I1:N N ‘ ’
G .

or a pharmaceutically acceptable salt, solvate, prodrug, or stereoisomer thereof,

[GO6E] In yet another embodiment, provided herein is a compound of Formula V!
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or a pharmaceutically acceptable salt, solvate, prodrug, or er otsohereof. [0074]In yet another
embodiment, provided herein is a compound of Formula VI. 00 (VI) or a pharmaceutically acceptable
salt, solvate, prodrug, or stereocisomer thereof, wherein: X is CH2 or C--0 m and n are each
independently 0 or 1; pisO, 1, 2, or 3; R81 is 5 to 6 membered heterocyclyl, optionally substituted with
C1.6 alkyl; and R82 is hydrogen or halogen. [0075]In one embodiment, X is CH2. In another

embodiment, X is C=0. O O
NH
H /N * O
Nax N ¥
RIC NH m
R”
(V3

or a pharmaceutically acceptable salt, selvate, prodrug, or stereoisomer thereof, wherein:
X is C(=0) or CHy;
m s an imteger of 0, 1, 2, or 3;
R and R" are cach independently hydrogen, halo, C, 5 alkyi, or Cg 5 aryloxy,

wherem the alkyl and aryl are each optionally substituted with one or more halo.
[0069] In certain embodiments, X is CHy. In certain embodiments, X is C{=0).

[6070] In certain embodiments, m is . In certain embodiments, mis 1. In certain

embodiments, m is 2. In certain embodiments, m is 3.

935 halo. In

[G071] In certain embodiments, R' is hydrogen. In certain embodiments, R
certain embodiments, R is fluoro or chloro. In certain embodiments, R'® is €, alkyl, optionally
substituted with one or more halo. Tn certain embodiments, R is Ce g aryloxy, optionally substituted

with one or more halo,

[06072] In certain embodiments, R is hydrogen. In certain embodiments, R is halo. In
certain embodiments, R'! is fluoro or chloro. In certain embodiments, R' is Cy4 alkyl, optionally
substituted with one or more halo. In certain embodiments, R" is Ceo aryloxy, optionally substtuted

with one or more halo,

[0073] In one embodiment, the compound is:
SIS 00
N =0 N~ =0
NN A N N
T N
NH Ol NH
O 0 O
N 0 ! Nl Y O
NN NN
5 e
NH PiC NH
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[0076]In one embodiment, n isO. In another embodiment, m is |. in another embodiment, n is 0. In
another embodiment n is I. [0077]In one embodiment, p is 0. In another embodimentin another
embodiment, p is 2. In another embodiment, P is 3. [0078]in one embodiment, Rh is 5 membered
heterocycle. In another embodiment, the 5 membered heterocycle is substituted with Clio alkyl. In
another embodiment, R8I is 6 membered heterocycle. in another embodiment, the 6 membered

heterocycle is substituted with 0 _6 0079]In one embodlment ngJ ywd}gogen. In another
. -emphodiment,the comgou {00=0

a
o

O Q o0
N Y N/ 0
T D
NH £C NH
Ci Cl .
O O

00 0 Q

O Q
N O
NN ‘
\I/
NH Cl

Pad , PG

0 O 0O
Pty m&
N O
N AN
\,/

p

Qo

b

=

. i
Z
ju

*
p=ny
2. i

or a pharmacecutically acceptable salt, solvate, prodrug, or stereoisomer thereof.
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or a pharmaceutically acceptable salt solvate, prodmg, or stereoisomer thereof. [0081]hi yet another
embodiment, provided herein is a compound of the folioformula. or a pharmaceutically acceptable
salt. solvate, prodrug, or stereocisomer thereof. [0082]The compounds provided herein are intended to
encompass all possible stereoisomers, unless a particular stereochemistry is specified. Where the
compound provided herein contains an alkenyl or alkenylene group, the compound may exist as one
or mixture @fgepmetric piskranshkorAinyisamersyiilVhereistiucturgldsamersargdnterconvertible via a
low energy barrier, the compound may exist as a single tautomebor a mixture of tautomers. This can

take the form of proton
Qaz g«(’“{ﬁ/

or a pharmaccutically acceprable salt, solvate, prodrug, or stereoisomer thereof, wherein:

X is CHs or C=0

N O

RET

{Vh

m and n are cach independently 0 or 1;
pis0, 1,2, 0r3;
R™ is 5 to 6 membered heterocyelyl, optionally substituted with C) 6 alkyl; and

R¥ s hydrogen or halogen.
[0075] In one embodiment, X is CHa. In another embodiment, X is C=0.

[0076] In one embodiment, m 15 0. 1n another embediment, mis 1. In another embodiment,

nis (0. In another embodiment, nis 1.

[0077] In one embodiment, p is 0. In another ecmbodiment, pis . in another embodiment, p

is 2. In snother cmbodiment, p is 3.

[0078] In one embodiment, R* is 5§ membered heterocyele. In another embodiment, the 5
membered heterocyele is substituted with €, 4 alkyl. In another embodiment, RY is 6 membered

heterocyele. In another embodiment, the 6 membered heterocyele is substituted with C, ¢ alkyl.
[0079] in one embodiment, R* is hydrogen. In another embodiment, R* is halogen.

[0080] In one embodiment, the compound is:

21



tautomerism in the compound that contains, for example, an imino, keto or oxime group; or so-called
valence tautomerism in the compound that contain an aromatic moiety. It follows that a single

compound may exhibit more than one type of isomerism. [0083]The compounds provided herein may
be enantiomerically pure, such as a single enantiomer or a single diastereomer, or be stereocisomeric
mixtures, such as a mixture of enantiomers, a racemic mixture, or a diastereomeric mixture. As such,
one of skill in the art will recognize that administration of a compound in its (R) form is equivalent, for

compounds@ undergo epimerization iq Vvivo, to admi?[i:itration of the compoupddpn its (S) form

Conventionalt€¢hniques for the &%%Iation of irdividual enamio gé%gnthesis from

a suitable opticall ; mmetric synthesis fro iral8 atertals, or resolution
ecry,

of an enantiomeric urey for example, chiral chromatogra stallization, resolution,

diastereomeric salt formation, or derivatization into diastereomeric adducts followed by separation.

[0084]When,£hi compound provided herein contains an acidic or basic moiety, it may also be provided
a3

as a pharm&crg tically acceptable salt{Seg h%erge et al., J. Pharm. Setémémand
"Handbook of Pharmaceutica @ﬁ ppertiesyand Use. St ~Ed. ey-VCD and
05} i ok

VHCA, Zurich, 20 able acids S e preparation of pharmaceutically

acceptable saltsd e, ®to, acetic acid, 2,2-dichloroacenc acid, acylated amino acids, adipic acid,

alginic acid, ascorbic acid, L-aspartic acid, benzenesulfonic acid, benzoic acid, 4-acetamidobenzoic

acid, boric acid, (+)-camphoric acid, cgmphorsulfonic acid, ()-(15)-camphor-10-sulfonic acid, capric

acid, caproic acid, caprylic acid, gt i_cg;%citric acid, cyclamic acid, X Ifamic acid,
i

dodecylsulfurie.acid Pethan%sﬁo ic-acie, 28 s Stfffonic acid,
formic acid, P&E%ric , galactaric acid, gentisic acid, lglugo nig acid, D-gluconic acid, 0-

glucuronic acid, L-glutamic acid, a-oxoglutaric acid, glycolic acid, hippuric acid, hydrobroniic acid,
hydrochloric acid, hydroiodic acid, (+)-I5-Iactic acid, ()-DL-lactic acid, lactobionic acid, lauric acid,

maleic acid, (-)-L-malic acid, malggic & id? slAL-mandelic acid, rnethan%@
naphthalene-2-sulfonic acidy; na Ieneé%_-}éémlfonic acid, I-h B bic.acid, nicotinic acid,
nitric acid, ®lei ac'd, gXalic acid; palmitic acig: ciel, perchloric acid, phosphoric
acid, L-pyngMt ris-écid, Saccharic acid, salicyli acid, 4<amino-salicylic acid, sebacic acid, stearic
acid, suecinic acid, sulfuric acid, tannic acid, (+)-L-tartaric acid, thiocyanic acid, ptoluenesulfonic acid,

undecylenic acid, and valeric acid. [0086}Suitable bases for use in the preparati;noof pharmaceutically
9

acceptable salts, including, btl{lt netlakedtovinorganic bases, such as ma oxide, calcium

hydroxide, pota(sjmdﬂ% ; Vdrexide, or sodium h§fdrsxiderd ic bases, such as
primary, sz;e.r;} ; iary, and quaternary, aliphatic arick ic &mines, including L-arginine,

benethamirg, benzathine. choline, deanol, diethanolarrﬂnej, diethylamine, dimethylamine,
dipropylamine, diisopropylaminc, 2-(diethylamind)-ethanol, ethanolamine. ethylamine,
ethylenediamine, isopropylamine, N-methcyl-glucamine, hydrabamine, | H-imidaz%Ied Llysine,

morpholine, 442-hydroxyethyl)-m din -tpethylamme, piperidine, piperazige{ propylamine,

pyrrolidine,oj,ﬁ]-hydro ethyl A€, ihe, CIUCQ cIidinﬁ uUMOolng, Secondary
. . . ) . . . L .

amines, triethgnolam tr| nethylamine, trlethylamlneL\Ng,rp/eJ;O ;@ lugamine, ’

2-amino-24hydroxytethyl)-1,3-propanediol, and-tromethamine.

o Q0
Lk
H H
Ci N N o A~
9 OY
K/N ~ Om O\) &

O O
H N s} O
(\NA\/O N N/\/C}D-/\WN
o} o o
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[0087]The compound provided herein may also be provided as a prodrug, which is a functional
derivative of the compound and is readily convertible into the parent compound in vivo. Prodrugs are
often useful because, in some situations, they may be easier to administer than the parent compound.
They may, for instance, be bioavailable by oral administration whereas the parent compound is not.
The prodrug may also have enhanced solubility in pharmaceutical compositions over the parent
compound. A prodrug may be converted into the parent drug by various mechanisms, including
enzymatic prcgz@;f/es and metabolic hydrolysis. See Harp{\l?r, Progress in Drug Research 1962, 4,
221-294; Mor 4 ich et al. in "Design of Biopharmacegl(c;[a Properties through Prodrugs and

Analogs," Roche Ed., APHA Acad. Bhatn. Sci. 1977; "Biggeversible Carriers i DE)ug in Drug Design,

AR Acad. Phann.tSci-1987; "Desig Prydiugs,” Bundgaard,
Elsevier, 1985; Wak -l . F —Besign 1999, 5,2¢65-287; Pau —%gy@mg Delivery
Rev. 1997, 27, 235-256; Mizen et al., Pharm. Bjotech. 1998, 11, %-65, aignaultet al., Pratt. Med.
Chem. 1996, 671-696; Asgharnejad in "Transport Processes in PRarmaceutical Systems," Amidon et
al., Ed., Marcell Dekker, 185-218, 2000; Balant et al., Eur. J. Drug Metal). Pharmacokinet, 1990, 15,

143-53; Balimafie and Sinko, Adv. Drug Delivery Rev. 1 39, 183-209; Browne, Clin.
Neuropharnta oli1997, 20, 1-12; Bundgaard"trch. Pharm. Chem. 1979, 86, 1-39; Bundgaard,

| Delivery 1987, 17, F79496, Bundeaard, Adv. Drug Delivery Ret. %% 8, 1-38;
Qeliv 981119,115-130; Flgfshir ef, aI., dsEnzymol. 1985, 112,
et al; ¥ Rhawf~Set 1983, 72, 324-325xF7 Neteh Soc.;-€hem. Gmtmun.

1991, 875-877; Friis and Bundgaard, Eur. J. Pharm. Sci. 1996, 4,49-59; Gangwar et al., Des. Biop
harm. Prop. Prodrugs Analogs, 1977, 409-421; Nathwani and Wood. Drugs 1993, 45, 866-94;
Sinhababu a akker, Adv, Drug Delivery Rev. 1996 241-273; Stella etal., Drugs 1985, 29,
455-73; Tan Q Adv. Drug Delivery Rev. 1999, 39,11i7-151; Taylor, Adv. Drug Deli very Rev. 1996,
19, 131-148; Valenting_and Borchardjf Dtug Discovery Today 1997, 2, 148-155;\W#gbe and Knaus,
Adv. Drug Delivery Ry 1999, @ : e-Waller etal., Br. @ 28
METHODS OF TREATMBNT, PR NTTON AND MANAGEMEK TY{0088]i offe embodiment,
provided herein are methdtls of treating, preventing, and/or managiriyy various diseases or disorders
using a compound provided herein, including a single enamiomer, a mixture of enantiomers, or a
mixture of diastereomers thereof, or a pharmaceutically acceptable salt, solvate forrodrug thereof.
Without beingtimtited by a particular theqry, compoun /ﬁpvi ergjin c H@genesis or
, ; : 3\

inhibit the production gf.certain cyfgkiies uding, butret' i TNES £12, IL-18,
GM-CSF, and/or IL- halut o@s lifiited HyFa particular theory, compounds provided herein can
stimulate the prodﬁ§ction of certain other cytokines including IL-10, and also act as a cosfimulatory
signal for T cell activation, resulting in increased production of cytokines such as, but not limited to,
1L-12 and/or IFN-y. In addition, compqungs provided herein can enhance the effects of NK cells and

antibody-med| cellar eytotoxigity (ADGE). Furthe(g ds provided héreil-may be
immunomodulatg C)to hug; fhay be @w{?@oth ichges
Consequently, without being limited by a particular theory, some or dll of such characteristics

possessed by the compounds provided herein may render them usétul in treating, managing, and/or
preventing various diseases or disorders. In one embodiment, the compounds provided herein are

cytotoxie. [OOEﬁ[hrg;e diseases or gisoftlets teatable with the methods provided flefinjnclude, but are
not limited to§ cahce or%ers oc a{@'&hyangioge esis, p'nctydi ) egional Pain
Syndrome (--'\m‘? , Macvilar-Degeneration”("MD") andOr\e/Lﬁte syndromes, skin diseases, pulmonary

disorders, asbestos-related disorders, parasitic diseases, Tmmunodeficiency disorders, CNS disorders,
CNS injury, atherosclerosis and related disorders, dysfunctional sleep and related disorders,
hemoglobinopathy aqd related disgrdgts4e.g,, anemia), TNF 2

and other various disegs¢s and rsfﬁge%@]Examples of c&
include, but a@t imitéd 10, those described in U.S. patent-ros>6,381; 3

etal., in variots'U.S. paten(tJ publications to Zeldis, incR}dHJ]g Publ. Nos. 2004/0220144A1, published
November 4, 2004 (Treatment of Myelodysplastic Syndrome); 2004/0029832A 1, published February
12, 2004 (Treatment of Various Types of Cancer); and 2004/0087546, published May 6, 2004
(Treatment of Myeloproliferative Diseases). Examples also include those described in

PCT/U504/14004, filed May 5, 2004. All of these references are incorporated herein in their entireties
by reference. [0091]Examples of cancer include, but are not limited to, cancers of the skin, such as
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melanoma; lymph node; breast; cervix; uterus; gastrointestinal tract; lung; ovary; prostate; colon;
rectum; mouth: brain; head and neck; throat; testes; thyroid; kidney; pancreas; bone; spleen; liver;
bladder; larynx; nasal passages; and AIDS-related cancers. The compounds provided here are useful
for treating cancers of the blood and bone marrow, such as multiple myeloma and acute and chronic
leukemias, for example, lymphoblastic, myelogenous, lymphoeytie, and myelocytic leukemias. The
compounds provided herein can be used for treating, preventing, or managing either primary or
metastatic tumors, [Q092]Other ex esyf cancers ingyd&pgt
e h [

MPpJE are not limited B, &dvanced
malignancyb%ﬁylmdo eumobl e iomad\ﬁh]angu ieyﬁ' e brain
metastase, glidbblastomam fifofm , glioblaStoma, brain“stem gfioma, Poor prognosis malignant brain
tumor, malignant glioma, re€urrent malignant glioma, anaplastie astroytoma, anaplastic
oligodendroglioma, neuroendocrine tumor, rectal adenocarcinoma, Dukes C & D colorectal cancer,

unresectable colgrectal carcinoma, metastatic hepatocellular carcinoma, Kapgsi's ma, karotype
acute myelgbl: /t(i%/lgfq: oc(é1 i Ieukeorkn/i (CLL@()%Q/&FO
non-Hodgkcfn lymphomd, § thréow TZCel mphoma, utanedus B-( ell lymphoma, diffuse large
B-Cell lymphoma, low gradé follicular lymphoma, metastatic melanoma (localized melanoma,
including, but not limited to, ocular melanoma), malignant mesothelioma, malignant pleural effusion
mesothelimna syndrome, peritoneal cajgi ma, papilla/rgserogs carcinoma, igHsarcoma, soft

) : Mngsczﬁqjs' is, Langerhans €ellhistioc eigniygsgrcoma,
il =3SivE, hormbne refractory’ prostaiecancé d higH-risk soft
tissue sarcoma, unrescectable hepatocellular carcinoma, Waldenstrom's macroglobulinemia,
smoldering myeloma, indolent myeloma, fallopian tube cancer, androgen independent prostate cancer,
androgen depgncieni-airgey M npabmeiastaticiiosiale cancenidermnendNsensitive prostate cancer,
chemotherapy-insensitive prostate cancer, papillary thyroid carcinoma, follicular thyroid carcinoma,
medullary {?cﬁz@gd carcingma. ANRLIIARMEA. I CRERIEMRALIMENIS  Niecaneshiz MeRgiatc. In
certain embodiments, the cancer is refractory or resistance to chemotherapy or radiation. [0093]In
another embodiment, provided hergip, are methods of treating, preyenting or mnanaging various forms
of leukemias such F@Inic 10 tﬁ@igaukemia, chronic myelo y@c etké mute lymphoblastic
leukemia, acute @ ‘ emia-and acute myeloblastteAeykenma 1liding Teukemias that are
relapsed, refractory or resistant, as disclosed in U.S. Publ. No. 200 4, published February 9,
2006, which is incorporated in its entirety by reference. The term "leukemia’ refers malignant
neoplasms of the blood-forming tissues. The leukemia includes, but is not limitegl tg, clgronic
lymphocytic leukemia, chroni cyficfeukemia, actite Banphoblastic la, gette rnyelogenous
leukemia and a 9 emia’ The leukemia beijeldbs rat €sistant to
conventional trg:'e . The term "relapsed” refers to a situation yhete patients who have had a
remission of leukemia after therapy have a return of leukemia cells in the marrow and a decrease in
normal blood cells. The term "refractory or resistant” refers to a circumstance where patients, even
after intensive treatment, have residugl ukemia cells in their marrow. [0094}tn yet another
embodiment, proviged.heteir arg @ s gfdreating, preventing oM Aa riokisdypes of
lymphomas, includin on7}|odgkin's lymphoma (NHL). ity Noma” refersta heterogenous
group of neoplasms arising in the reticuloendothelial and ti¢ systems. "NFL" refers to malignant
monoclonal prolifération of lymphoid cells in sites of the immune system, including lymph nodes, bone
marrow, spleen( liver and gastrointestinal tract. Examples of NHL include, but are not limited to, mantle
cell ymphom&, MCL, lymphocytic lymphoma of intermediate differentiation, intermediate lymphocytic
lymphoma, ILL, diffuse poorly differentiated lymphocytic lymphoma, ['DL, centrocytic lymphoma,
diffuse smajl;cleaved.celliymrbama DSCEfllicHar lymphoma.andapy type of the mantle cell
lymphomas that can be seen under the microscope (nodular, diffuse, Mastic and mentle zone
lymphoma)of@0P5]Examples.af diseasesanddisoiders-assDol ateghwith appeRaniacterized by,
undesired gngiogenesis jncluds oyt ate not imited to, Inflammatory, dissases, ataimmune diseases,
viral diseases, genetic diseases, allergic diseases, bacterial diseases, ocular n 'ovascu]ar iseases,
choro dal KE¥HESARRIFIEASBEN YA S AN ESEP IS BEESSIShH P BEBSIE thelosra8ti&rization of the
angle). Spegcifie-exargiiesofihe diseases and diserdersiassoaiatabiwithy archaractanzaciby,
undesired angiogenesis INFINde; vt g Aot Jimitad o andemertiosis: Grohns.disgase heart failure,
advanced heart failure, renal impairment, endoioxemia, toxic shock syndrome, osteoarPhntls, retrovirus
replication, wasting, meningitis, silica-induced fibrosis, asbestos-induced fibrosis, veterinary disorder,
malignancy-associated hypercaleemia, stroke, circulatory shock, periodontitis, gingivitis, macrocytic
anemia, refractory anemia, and 5g-deletion syndr&f‘ne.




[0096]Examples of pain include, but are not limited to those described in U.S. patent Pub!. No.
2005/0203142, published September 15, 2005, which is incorporated herein by reference. Specific
types of pain include, but are not limited to, nociceptive pain, neuropathic pain, mixed pain of
nociceptive and neuropathic pain, visceral pain, migraine, headache, and post-operative pain.
[0097]Examples of nociceptive pain include, but are not limited to, pain associated with chemical or
thermal busasneutisnah the skippeontusionsied, heskinpiostenanh ibs, thevimateimthytissitandonitis,

and myofaggial pain, [ANISIFAMAlES ShineHroRAINIG RANACIHIS, PytaRs Nk limited fo, CRPS type |,
dystrophy (RSD), reflex neurovascular dystrophy; reflex dystrophy,

|
C1RPS type II, reflex sympathetic . _
sympathetiEEy AR S HERT SVAB FBREP CalEaMS " Sudeck atrophy of bone, algoneurodystrophy,
shoulder hand syndrome, post-traumatic dystrophy, trigeminal neuralgia, post herpetic neuralgia,
cancer reld@€83pain, phahtowmipni pairy filsidmyalgiay eheonicofatigudysymdrentessspimalccord injury
pain, central,pask SRk RAN:IaciCIIeR 3 HABRHG R WARAL Y- PRRSHakG LA Bxduielic peuropathy,
and other painful neuropathic conditions such as H}O_se;hinduc?%tﬁy. dr}ugs SUﬁ)h as vincristine and
velcade. ASEBH HEFST HHE (T BSHITIEX Vg ioR AT PalR S HaHO M e M PS$#iH“ERPS and
related syndrorgrstionehncarepronicpaittdisordesaatenttdeizeminpohdbar yndsrecofrinetieifowing: pain,
whether S@DQt@ﬂ@%ﬁlm{s@W‘,riﬁ@&d}ﬂ&a@'l@dym@dﬂﬂirﬁ%%@m%@&%ﬁ&ﬁ%HIHG,S t_hat is not usuall_y
painful) and hyperalaesia (exagerated response ( . sumulustnat s ysually only midly painfu; pain
that is dlséro?)orhona e't0'the |nC|f|ng event (e.g., years OF s&vere pain atterana e Sprain); regional
pain that ighotinitedrociisingidoye dioherdlirdrrestdistritbutibn oniseb kiutond micrdyseeytitation (e.g.,
edema, aligratiendn blassldlow-and:byRerhighpsie)asspsialeduilbirerhicskimehanges (hair and nail
growth abpormalities and, cutaneaus Hiceration): [9009IEsamAles of MR, and related syndromes
include, but are not fimited {0, those described in'U.S. ‘patent ubl NG YB04/0091455, published May
13, 2004, which is incorporated herein by reference, Specific examples include, but are not limited to,
atrophic (dRPPID, exuditive BRetyrndye it e Atar R EhBrbital iesvAt ularisation
(CNVM), retipal pighaenpepithelivinidetachridnia(RED) Band atibphy/efretinal pigment-epithelium
(RPE). [0030015xamplas,af.skin diseasesdneluden butarasnot limiteddauthasssdescribgd,ig U.S. Publ.
No. 2005/021 4328A1, published September 29, 2005, which is incorporated herein by reference.
Specific e%ﬁﬁﬁle@f'ﬁ& 82but are not limited to, keratoses and related symptoms, skin diseases or
disorders characterized with overgrowths of the epidermis, acne, and wrinkles. As used herein, the
term 'keral@8f¥Irefers tduéalldesidnfornihe dpidenniginafédibyctihtcplisserroa it sitlinesekibed
overgrowths ofthe hamy lavetingiding bulneidimitesita-astinic karaiasis.sehanheinkeratosis,
keratoacanttpma, keratasis follculas (Parier disease), inverted follcular keyatosis, pajmoplantar
keratodenna (Fﬁf’fi{ eratosis Ba marns et plantaris), keratosis pllaal’IS, and Stucco keratosis. The term
"actinic kebatssivd disorreteliy torsEnitenkbyatdSisickeihtosis Serilphve tlieaieeniisd. skana addilis, solar
keratosis, kgratogietnaa,anikaratamaantibaderomseborhaienkeiansisialsereietsito sehonfteic wart,
senile warg r b ~§&L§§!Jc%Qéfa'&@?;zl%?sﬁiﬁ‘?&saﬁd?Q%Q%%&S%ZIE%E%,%‘Z&L{é}%@ar‘?&ﬁﬁ‘ﬁ following

ecyls nje acld,
symptoms: roué appearing, scaly, erythematous papules, plaques, spicules or nodules on exposed

surfaces (&Gn9aeE; arEs 20dreeifdere reys KRB inerdxy usrbrepisieiss bEkeratinttitdrred to as
cutan eou%mnﬂ&;hy@@rk@amsis ;;&eiangiegtasia&cei_a@gmsis; q@igm@mte‘d fentigiaes;asanthosis, _
parakeratqgig, dyskeralpses, papl! 'Qz’fﬂ?{tgsisiia@XP%ﬁ!ﬁQﬁm%{% of ihe hasal.cells, gelly I&q(lgtypla,

mitotic figures, abnormal cell-cell adhesion, dense inflammatory infiltrates and small prevalénce of
squamousTéicitingrha® [oai O ITEkamisIds bF Skidndelisudloraistraeietniidcterized with
overgrowtha;ba‘iﬂ@epid@ﬁm&sdﬂclmek&;t}bﬁﬁrarem&kfhimﬁe@m, &hqunditi(msﬂa_dis.@asasé@ﬁdis'orders
marked byasbfms%?&,%19&%11%(%;%@&(9&@&%&l&!%maie ngldling hut.not linitgd te;nfections

associated with papilloma o o o _ S )
phosphoric acid, L-pyroglutamic acid, saccharic acid, salicylic acid, 4-amino-salicylic acid, scbacic

acid, stearic acid, succinic acid, sulfuric acid, tannic acid, (+}-L-tartaric acid, thiocyanic acid, p-

toluenesulfonic acid, undecyienie acid, and valeric acid.

[0086] Suitable bases for use in the preparation of pharmaceutically acceptable salts,
including, but not limited to, inorganic bases, such as magnesium hydroxide, calctum hydroxide,

potassium hydroxide, zine hydroxide, or sodium hydroxide; and organic bases, such as primary,
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virus, arsenical keratoses, sign of ieser- F, warty dyskeratoma (WO), trichostasis spinulo. a (TS),
erythrokeratodennia variabilis (EKV), ichthyosis fetalis (harlequin ichthyosis), knuckle pads, cutaneous
melanoacanthoma, porokeratosis, psoriasis, squamous cell carcinoma, confluent and reticulated
papillomatosis (CRP), acrochordons, cutaneous horn, cowden disease (multiple hamartoma
syndrome), dennatosis papulosa nigra (DPN), epidermal nevus syndrome (ENS), ichthyosis vulgaris,
mollusc= centadinsumiapruigmnoditariSpiand adanthasisamigecansu (Al ).- 00102 xarmplescof
pulmonary,disgiders inglidg. bt ag.noslimitedita, iagse descibadiin Wis, Rublido-

2005/0239842A1, publlshed October 27, 2005 which is incorporated herein by reference. Specific
examples ﬂﬁEﬂP&‘é’Hﬁ’l’l’ﬁHnaN h‘%léﬁg’ﬁéﬁih‘%‘ﬂf@%?é@ﬂ&@f@éf?‘?x&‘ﬁib%@ﬁf"ﬁlﬁmonary hypertension
and relatedkdiserdersnndlucehbutareninof Hinditeehtor primary pulmonary hypertension (PPH);

secondary pUlmanay Mysate%%ﬂoﬁ%? D fanafial ERM: &&85@9&9 E;Hﬁ'ym&ap Jaky;pulmonary

hypertension; pulmonary arterial gertensmn PAR): pulmonary arteé ypertension; idiopathic
g

pulmonary RAFEHENSIIH AR HHBSHE Bifimd e r@ﬁb‘i’l’b&ﬁﬁ?‘(&%)pﬁ ‘é‘ﬂf&“ﬁlﬁiﬁﬁonary arteriopathy:
functional glasses. lt@dvimpliimoenandhy peitensiomhandpubnonaty hypertensiphraissOsiatetiwith, related
to, or secopdary.tpmle yanisulandyshwachion smitiakvahulan diseagengonstrictive pericarditis, aortic
stenosis, cardiomyopathy, mediastinal fibrosis, anomalous pulmonary venous drainage, pulmonary
venoocclu isease,.collagen vasular ease, conge ital hear dlseas HIerus infection, drugs
and toxins?g\g%ﬁas fenflﬁramu?ln %m%é’ngedrﬂﬂ aht |s%aré§prpoﬁllr%eéﬁa?f \r/Oe{noh‘sN ‘i'wyperilensmn chronic
obstructivepativish &y diseaddcipteratingl rhy isBaseryiabl Hisohderestbranthing aieolar
hypoventiIatmgisw@eenqhéam&@mg&ucent@h@h@ﬂimaﬁmeﬁe@aﬁakﬂumgjﬁiiiaaaﬁ@;@luﬁqlarmaapil|ary
dysplasia, sickle ¢ 1;: ﬁlsease,ﬁgthe[ coagu!g(t}ldqg}d%o[)d ! :’a nglpnl&;d 5&%%(;6@1[%83 connective tissue
disease, Iupu§)|nc ing sysytemlc and cutaneous lupus, sch |stosom|a5|s sarcmd%&s or pulmonary
capillary heﬁ"fa’ﬁgﬁ’drhé}tbs@“{c)(}}ﬂﬂg]E%H#‘b’lé%%?‘é’s’@é‘é’[é‘shﬁél&t@d elissrirersisadpRBOBRm Ot limited to,
those describeddpdc: u&ﬂﬁbxmoﬂﬁ&ﬁ@lﬁ@&%&ppw&hﬂd ek, 2006y wihigh iscinaaipayated

horein by ISIRISRCS, PRerl Sxamales dhide, byl 81e neLimiied I, mesalhsloma, ashesiosls
malignant pleuraleft u5|on enign exudative effusio leura hlagues, pleural calci ication, diffuse

pleural thm’l?éﬁﬁg 22 et sl ﬁbr@ﬁt‘%aggé@hé?ﬁ%i“f&‘ﬁﬁaégﬁ&@F“f@ﬁiME‘%%Hb%s of parasitic
diseases insiusesl kit e noEdimitgds e cHdoBie the Setibied7in Bl osevBuible Nar2006/8H: b 4880;zpublished
July 13, 2006, whigh is IngNparaied Rergin By reigiance Parasitis. dingasesngluge diggases and

disorders caused by human intracellular parasites such as, but not limited to, P. ,falcifaritim, P. ovate,
P. vivar, PPH4RRKe I dgnbar 2 ‘fhﬂru(rﬁw’éfémuéﬁ‘fé’ 19 MajoroL-2bpraks L Ctiedtina, L.
braziliensig k. Gandiv, By.mer0AT7, B3 Hiddgéne; B atolliEnp@ivum, OthyeétanensisGloghisiolytica, 1.
belli, S. mapsppji, %Jaa@mtqmnwFhﬂ@m@mjI&aso%?ﬂzpaﬁﬁ&e@whppmw&ﬁm&?ther diseases

and disorders caused by non-human intracellular’ parasites such as, but not limited to, Bahesia bovr,

Babesia eé?’ﬁ?”‘éaﬁé‘é’iéoﬂa‘fhil/‘oﬂﬁd saasti Q%Eﬂrrﬁr oS HeIR AEefteraldds. Mefdbmondia ssp.,
and Theilefiazssproiare. dI¥Y ercdhipasBeim8peacificidxampldy mgdhader bltaid Mot imitedta, malaria,

babesiosisg trypanesomiasissdsishmanisis; RXOPRIMASIS. MENNYASNERANAHS, drefaiidis, amebiasis,
glard|a5|s Crxgt OJdIOS I OS ros OI’IdIOSIS ascarlaS|s trlchur|a5|s

riasis, losporiasis
ancylostomlasﬁ“rri? ﬁ’ﬁﬂ}fo i %&Bﬁfa‘ri@é% tn(?r{%ngg’sljsg’u?ﬁﬁw %Ilglflﬁﬁéésg “Ehehbed Masis,
filariasis, sthistoddemizsis, dndddePrmatitid' caused BParitnal sehistdgores A 001051 Xamples of
immU/ nodefisiency Sﬁ&ﬁ'ﬂ@@iﬂﬁ hudes buy ar@mr?tsum Mok to;, thnsﬁdzdr?%&ka%d&mfu Schub! '&JNO-f
2006/0188475, publishe 006 ich Is e y refer eclific
examples |n’zﬁl'u"dembmf‘”ﬁotfl % %)452&1‘13&% g%‘f%i.'r%ase c(%?aéi’ér%y, g% J ?(?é cdllé%c?\?wth normal
or elevated!lg3«attistaden|Brigidttasias Bar& sy Phodite3yntirorian @,Uﬁr%@ﬁ \@iﬁ%‘bl&"” 43,

immunodeficiencyidg:slelicrney.with hyper-igM.4g-haavy ehaiy cbalﬁtjonmgfed@fiqiemy,
mmunodep&gn&y Mmhﬂg%m‘? ﬁgtlt}l)ﬂ gé/)s1 en glslégg oIfIs, sg deche I %?subclass
glo an

deficiency, trah5|énthypogamma dlinémia of in cy, Wits-icon- Idrc Sy ndrome, X-linked
agammag|Btulifdmid; Xlihked %W%rﬁﬁﬁ@dfﬁn‘ﬂﬁuﬁbwlﬁfeﬁ@% ‘[@&796] E%aﬁﬁbléfs BFCNS
disorders ingludauhutzarenerlimitedie, thosesdascribestinwild et al., Br. J. Clin. Pharmac. 1989,

28, 497-507.
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Publ. No. 2005/0143344A1, published June 30, 2005, which is incorporated herein by reference.
Specific examples include, but are not limited to, include, but arc 1101 limited 10, Amyotrophic Lateral
Sclerosis, Alzheimer Disease, Parkinson Disease, Huntington's Disease, Multiple Sclerosis other
neuroimmunological disorders such as Tourette Syndrome, delerium, or disturbances in
consciousness that occur over a short period of time, and amnestic disorder, or discreet memory
impairments thatvtcur MET# abscDES REANMFNN tPa AU Sy st amMmPaGRRIES I 00107]Examples
of CNS injuries and related syndromes include, but are not limited to, those described in U.S. Pub!.

No. 2006/%@@328 pubﬂs!n@dmlgaﬁn%nzqgﬁmwhm;ﬁ a%m&t@ﬂnlaﬁ{ﬁgnpw Leigrenge Specific

examples in e, but are not limited to, CNS injury/da 1re ated syndromes include, but are
not limited t6 ”%Ff’r%gf‘?%*rqaﬁ’r?‘iﬁjﬁ‘rffS;émgeraé? %?‘au%”}P\]’uWa PRt LIS £8T brain injury,
diffuse axomailfmmﬁry,dhfe'a@mwﬁpymmms&ommowcédmgmmyﬂw@ﬁer eeh@imalc@omllsuon and
laceration, sibdiural hegaatama &Wmtmm%c&@%ﬂé@B}aéiﬁaﬁiéu%%%oﬁh IQRipNGgetative

state, complete S%%' mcomplete SC, acute SCl, Sb cute SQ, ch onic. SCI, central cgrd sg/ndrome
TOVIC Iac éremn can LOHT{O angiogenesls on mhibit the prodoctid certain (ﬁ’&)kll’!e‘i nchy d’l ut
Brown-Seduar fome, anteriorcord syndrome, cofms meddiiafs' syndrofie, catidéedtina

syndrome,“Hbi}mgéfﬂcm’fo@kﬂsﬁin& éhdéklgaﬁéﬁe@%v’eti@r donsciotisneminhiémabhe: nausea,

emesis, mgmmalqaandizmmfdip&mm@a Riredvision.emetiriial kR slaendistuiances,

iritabilty, gl ie sonsanirale, Rervousness,ehayioral Ibament, cogniive delicl and seizure.
[00108]Other Scase or sorders inclu ?iﬁoﬁlml ed'to. viral genetic, ai'Férglc ana autoimmune

diseases. Sfﬁé‘éiﬂé“eﬁaﬁiﬁié@“ih@lhde,bbmiﬁ@ﬂﬂﬁlt@dlio1Hﬂﬁ/ﬁéﬁﬁm@ﬂadun%%imwr}ﬂ‘d|stress
syndrome, mf'mas&mtjmdiﬁmscﬁw@mw&mmmaamﬂﬂamatmyddi@mud@maﬁtis cystic

fibrosis, sepis- ok Repsis, Sndeioxic elack hemadviamic shark, sepsis sypdiame, postischemic
reperfusmn injury, menlngltls psoriasis, fibrotic dase, cachexia, L graft versu idlsease graft

rejection, alitd- M%C&é@aé@m%@um%déﬁﬁnémg}‘@%h‘@m%@ lﬁm@ﬁdtmi’éﬁlmédl
inflammat@ﬁyobpwﬂdiiyseﬁlse;mwﬂm’r&136@[@%&5&%8@6{%6&U@Hﬁgeﬁﬁhﬁm&@w&ﬂﬁiﬂﬁﬂcfhlﬁprosy,
radiation d sth ! roxic. alveolar injury. [00109]Examples of atherosclerosis
and relater] o e A Lt S R\, 20020054890,
published Rﬂﬁy‘@‘}l%o‘??\‘/\HW@H"i'édMEéYbE?é@@lhﬁFéW‘BW%ference. Specific examples include, but are
not limited to, all forms of conditions involving atherosclerosis, including restenosis after vascular
interventio8th as andioplastysssteditindsratieredtonty dndcghaftingeltdomms: afokascularintervention

are contemplaiealpyoths, disclRskiE, m%gwgmgaﬁ@gc&m%mr&%@%&%@%@%@l ystem, such
as, but not Ilmtedg:) naj ang i0 Iasty ﬁercutanﬁgus&?rona%mterventlon (PCI), percutaneous
oAt

translumina 878} a’a%jmp A5ty f(?% g ftEat “"’%Pé?%‘%‘ruﬁhH“a‘f‘é‘i‘f@‘ib;ﬁ’l‘éﬁglﬁ’/“(’ﬁTA)
coronary byispuisss gréfting; 1@Eﬂ‘ghbm%}rwhdst@mimmahmﬁwdpéﬂmr!aistpémufdﬂ&éﬂasrﬂmnslumlnal
interventionof tﬁ}eﬂlia&cf@mw@;pxnaeaut&ﬁhl%;@&ie%ymﬁﬁu&aie&kﬁ%&rvaﬁﬁ@&%&g impregnated

artificial gra moﬂl—# e foll vylg ct dairt rovﬁgs(gﬂllsdt}lg ad1? T ste cnearycegg h%t ay be in need
of treatment, aft 0 are con empa a(by?fhe 31osure AT ery d Area uiSpTledAxnIary

Shoulder i &kl aaz:ou-.» discases and disorders.

[0090] Examples of cancer and precancerous conditions include, but are not limited o, those
described in ULS. patent nos. 6,281,230 and 5,635,517 1o Muller et al,, in various U.S. patent
publications to Zeldis, including Publ. Nos. 2004/0220144 A1, pablished November 4, 2004
{Treatment of Myelodysplastic Syndrome); 2004/0029832A1, published February 12, 2004
(Treatment of Varicus Types of Cancer); and 2004/0087546, published May 6, 2004 { Treatment of
Myecloproliferative Discases). Examples also include those deseribed in PCT/US04/14004, filed May

5. 2604, All of these references are incorporated herein in their entiretics by refercnce.

[0091] Examples of cancer include, but are not limited to, cancers of the skin, such as
melanoma; lymph node; breast; cervix; uterus: gastromtestinal tract; lung; ovary; prostate: colon;
rectum; mouth: brain; head and neck; throat; testes; thyroid; kidney; pancreas; bone: spleen; Hver;

bladder; larvnx; nasal passages; and AIDS-related cancers. The compounds provided here are uscful
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for treating cancers of the blood and bone marrow, such as multiple myveloma and acute and chronie
leukemias, for example, lymphoblastic, myelogenous, lvmphocytic, and myelocytic leukemias. The
compounds provided herein can be used for treating, preventing, or managing cither primary or

metastatic fumors.

[0092] Other examples of cancers include, but are not limited io, advanced malignancy,
amyloidosis, neuroblastoma, meningioma, hemangiopericytoma, multiple brain merastase,
ghioblastoma multiforms, giicblastoma, brain stem glioma, poor prognosis malignant brain tumor,
malignant glioma, recurrent malignant glioma, anaplastic astrocytoma, anaplastic oligodendroglioma,
neuroendocrine tumor, rectal adenocarcinoma, Dukes C & D colorectal cancer, unresectable
colorectal carcinoma, metastatic hepatoccliular carcinoma, Kaposi’s sarcoma, karotype acute
myeloblastic leukemia, chronic lymphocytic leukemia (CLL), Hodgkin’s lymphoma, non-Hodgkin's
lymphoma, cutaneous T-Cell lymphoma, cutaneous B-Cell lymphoma, diffuse large B-Cell
lymphoma, low grade follicular lymphoma, metastatic melanoma (localized melanoma, including, but
not limited to, ocuiar melanoma), malignant mesothelioma, malignant pleural effusion mesothelioma
syndrome, peritoneal carcinoma, papitfary serous carcinoma, gynecologic sarcoma, soft tissue
sarcoma, scleroderma, cutancous vasculitis, Langerhans cell histiocytosis, leiomyosarcoma,
fibrodysplasia ossificans progressive, hormone refractory prostate cancer, resected high-risk soft
tissue sarcoma, unrescectable hepatocellular carcinoma, Waldenstrom’s macroglobulinemia,
smoldering myeloma, indolent myeloma, fallopian tube cancer, androgen independent prostate cancer,
androgen dependent stage I'V non-metastatic prostate cancer, hormone-insensitive prostate cancer,
chemotherapy-insensitive prostate cancer, papillary thyroid carcinoma, foliicular thyroid carcinoma,
medullary thyroid carcinoma, and leiomyoma. In certain embodiments, the cancer is metastatic. In

certain embodiments, the cancer is refractory or resistance to chemotherapy or radiation.

[0093] In another embodiment, provided herein are methods of treating, preventing or
managing various forms of leukemias such as chronic lymphocytic leukemia, chronic myelocytic
leukemia, acute fymphoblastic leukemia, acute myelogenous leukemia and acute myeloblastic
leukemia, including leukemias that are relapsed, refractory or resistant, as disclosed in 1.5, Publ, No,
2006/6030594, published February 9, 2006, which 18 incorperated in its entirety by reference. The
tern “leukemia” refers malignant neoplasms of the blood-forming tissues. The leukemia includes, but
is not limited to, chronic lymphocytic leukemia, chronic myelocytic leukemia, acute lvmphoblastic
lenkenna, acute myelogenous feukemia and acute myeloblastic leukemia. The teukemia can be
relapsed, refractory or resistant to conventional therapy. The term “relapsed” refers 1o a sitaation
where patients who have had a remission of leukemia after therapy have a return of leukemia cells in
the marrow and a decrease in normal blood cells, The term “refractory or resistant”™ refers  a

circumstance where patients, even after intensive weatment, have residual leukemia cells in their
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10094] In yet another embodiment, provided hercin are methods of treating, preventing or
managing various types of lymphomas, including Non-Hodgkin’s lymphoma (NHL). The term
“lymphoma” refers a heterogenous group of ncoplasms arising in the reticuloendotheiial and
lymphatic systems. “NHL” refers to malignant monoclonal proliferation of lvmphoid cells m sites of
the immune system, including lymph nodes, bone marrow, spleen, liver and gastrointestinal tract,
Examples of NHL include, but are not limited to, mantle cell lymphoma, MCL, lvmphoeytic
lymphoma of intermediate differentiation, intermediate lymphocytic lymphoma, 151, diffuse poorly
differentiated Iymphocytic lymphoma, PDL, centrocytic lymphoma, diffuse small-cleaved cell
lymphoma, DSCCL, follicular lymphoma, and any type of the mantke ¢cell lymphomas that can be

seen under the microscope (nodular, diffusc, biastic and mentle zone lymphoma}.

[0095] Examples of diseases and disorders associated with, or characterized by, undesired
anglogencesis include, but are not limited to, inflammatory diseases, autoimmune diseases, viral
diseases, genetic diseases, allergic diseases, bactenal diseases, ocular neovascular diseases, choroidal
neovascular diseases, retina ncovascular diseases, and rubcosis (neovascularization of the angle).
Specific examples of the diseases and disorders associated with, or characterized by, undesired
angiogenesis include, but are not limited to, endometriosis, Crohn’s discase, heart failure, advanced
heart failure, renaf impairment, endotoxemia, toxic shock syndrome, osteoarthritis, retrovirus
replication, wasting, meningitis, silica-induced fibrosis, asbestos-induced fibrosis, veterinary disorder,
malignancy-associated hypercalcemia, stroke, circulatory shock, periodontitis, gingivitis, macrocytic

anentia, refractory anemia, and Sg-deletion syndrome.

[0096] Examples of pain include, but are not limited to those described in U.S. patent Publ.
No. 200543203142, published Seprember 15, 2005, which is incorporated herein by reference.
Specific types of pain include, but are not limited to, nociceptive pain, neuropathic pain, mixed pain

of nociceptive and neuropathic pain, visceral pain, migraine, headache, and post-operative pain.

[0097] Examples of nociceptive pain include, but are not limited to, pain associated with
chemical or thermal burns, cuts of the skin, contusions of the skin, osteoarthritis, rheumatoid arthrits,

tendonitis, and myofascial pain.

[0098] Examples of neuropathic pain include, but are not limited to, CRPS type I, CRPS type
11, reflex sympathetic dystrophy (RSD), reflex neurovascular dystrophy, reflex dystrophy,
sympathetically maintained pain syndrome, causalgia, Sudeck atrophy of bone, algoneurodystrophy,
shoulder hand syadrome, post-traumatic dystrophy, trigeminal neuralgia, post herpetic neuralgia,

cancer related pain, phantom limb pain, fibromyalgia, chronic fatigue syndrome, spinal cord injury
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pain, central post-stroke pain, radiculopathy, diabetic ncuropathy, post-siroke pain, uetic neuropathy,
and other painful ncuropathic conditions such as those induced by drugs such as vincristine and
velcade. As used herein, the terms “complex regional pain syndrome,” “CRPS™ and “CRPS and
related synidremes™ mean a chronic pain disorder characterized by one or more of the following: pain,
whether spomtaneous or evoked, inchuding allodynia (painful response to a stimulus that is not usually
painful) and hyperalgesia (exaggerated response 1o 2 stimulus that is usually only mildly painful);
pain that is disproportionate to the inciting event (e g., vears of severe pain after an ankle sprain);
regional pain that is not Himited 1o a single peripheral nerve distribution; and autonomic dysregulation
(e.g., edema, alteration in blood flow and hyperhidrosis) associated with trophic skin changes (hair

and nail growth abnormalities and cutanecus ulceration),

[0099] Examples of MD and related syndromes include, but are not limited to, those
described in U.S. patent Publ. No. 2604/0091455, published May 13, 2004, which is incorporated
herein by reference. Specific examples include, but are not limited to, atrophic (dry} MD, exudative
(wet) MD, age-related maculopathy (ARM), choroidal neovascularisation {CNVM), retinal pigment

epithelium detachment (PED), and atrophy of retinal pigment epithelium (RPE).

[00100] Examples of skin diseases include, but are not Hmited to, those described in U.S.
Publ. No, 2005/0214328A1, published September 29, 20035, which is incorporated herein by
reference. Specific examples include, but are not limited to, keratoses and related symptoms, skin
diseases or disorders characterized with overgrowths of the epidermis, acne, and wrinkles. As used
herein, the term “keratosis”™ refers to any lesion on the epidermis marked by the presence of
circumscribed overgrowths of the horny layer, including but not limited to actinic keratosis,
seborrheic keratosis, keratoacanthoma, keratosis follicularis (Darier disease), inverted follicular
keratosis, palmoplantar keratoderma (PPK, keratosis palmaris et plantaris), keratosis pilaris, and
stucco keratosis. The term “actinic keratosis” also refers 1o senile keratosis, keratosis senilis, verruca
senilis, plana senilis, solar keratosis, keratoderma or keratoma, The term “seborrheic keratosis™ also
refers to seborrheic wart, senile wart, or basal cell papilloma. Keratosis is characterized by one or
more of the following symptoms: rough appearing, scaly, erythematous papules, plaques, spicules or
nodules on exposed surfaces {e.g., face, hands, ears, neck | legs and thorax), excrescences of keratin
referred to as cutaneous homs, hyperkeratosis, telangiectasias, elastosis, pigmented lentigines,
acanthosis, parakeratosis, dyskeratoses, papillomatosis, hyperpigmentation of the basal cells, cellular
atypia, mitotic figures, abnormal cell-cell adhesion, dense inflamumatory infiltrates and small

prevalence of squamous cell carcinomas.

[060101] Examples of skin diseases or disorders characterized with overgrowths of the
epidermis include, but are not limited to, any conditions, diseases or disorders marked by the presence

of overgrowths of the epidermis, including but not limited to, infections associated with papilloma
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viras, arsenical keratoses, sign of Leser-Trélat, warty dyskeratoma (WD), trichostasis spinuiosa (TS),
erythrokeratodermia variabilis (EKV), ichthvosis fetalis (harlequin ichthyosis), knuckle pads,
cutaneous melanoacanthoma, porokeratosis, psoriasis, squamous cell carcinoma, confluent and
reticulated papillomatosis (CRP), acrochordons, cutancous horn, cowden discase {multiple hamartoma
syndrome), dermatosis papulosa nigra (DPN), epidermal nevas syndrome (ENS}, ichthyosis vulgaris,

moluseum contagiosum, prurigoe nodularns, and acanthosis nigricans (AN,

[00102] Examples of pulmonary disorders include, but are not limited to, those described in
U.S. Publ. No. 2005/0239842A1, published October 27, 2005, which is incorporated herein by
reference. Specific examples include pulmonary hypertension and related disorders. Examples of
pulmonary hypertension and related disorders include, but are not limited to: primary pulmonary
hypertension (PPH); secondary pulmonary hypertension (SPH); familial PPH; sporadic PPH;
precapillary pulmonary hypertension; pulmonary arterial hypertension (PAHY. puimonary artery
hypertension; idiopathic pulmonary hypertension; thrombotic pulmonary arteriopathy (TPA);
plexogenic puimonary arteriopathy; functional ¢lasses I to IV pulmonary hypertension; and
pulmonary hypertension associated with, related to, or secondary to, left ventricular dysfunction,
mitral valvular disease, constrictive pericarditis, aortic stenosis, cardiomyopathy, mediastinal fibrosis,
anomalous pulmonary venous drainage, pulmonary venoocelusive disease, coliagen vasular disease,
congenital heart disease, HIV virus infection, drugs and toxins such as fenfluramines, congenital heart
disease, pulmonary venous hypertension, chronic obstructive pulmonary disease, mterstitial hing
disease, sleep-disordered breathing, alveolar hypoventilation disorder, chronic exposure to high
altitude, neonatal lung disease, alveolar-capillary dysplasia, sickle cell disease, other coagulation
disorder, chronic thromboemboli, connective tissue disease, lupus meluding systemic and cutancous

lupus, schistosomiasis, sarcoidosis or pulmonary capillary hemangiomatosis,

[601053] Examples of asbestos-related disorders include, but not limited to, those described in
L1LS, Publ, No. 2065/0100329, published May 12, 2005, which is ircorporated herein by reference.
Specific examples inciude, but are not limited o, mesothelioma, asbestosis, malignant pleural
effusion, benign exudative effusion, pleural plaques, pleuraj calcification, diffuse pleural thickening,

rounded atelectasis, fibrotic masses, and lung cancer.

[00104] Examples of parasitic diseases include, but are not limited to, those deseribed in ULS,
Publ, No. 2006/01 54880, published July 13, 2004, which is incorporated herein by reference.
Parasitic diseases include diseases and disorders caused by human intracellular parasites such as, but
not imited 10, P. falcifarion, P. ovale, F. vivax, P. malariae, L. donovari, L. infantum, L. aethiopica,
L. major, L. tropica, L. mexicana, L. braziliensis, I. Gondil, B. microu, B. divergens, B. coli, C.
parvun, C. cavetanensis, E. histolviica, 1. belli, S. mansomnii, S. haemaiobium, Trypanasoma ssp.,

Toxoplasma ssp., and O, volvulus. Other diseases and disorders caused by non-human intracellular
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sleep and related syndromes include, but are not limited to, those disclosed in U.S. Publ. No.
2005/0222209A1, published October 6, 2005, which is incorporated herein by reference. Specific
examples include, but are not limited to, snoring, sleep apnea, insomnia, narcolepsy, restless leg
syndrome psigepsterions, isleep walking, sleep eating zand dystunstianal sleep:assasiated with chronic

neurologicg) orInammaton senditions. Chinnis nayralodicgl or inflanymatory.copdiians, jnclude, but
sKeletal pain,

are not limited to, ComP ex'Regional Pail .Syndrome,sc‘:flzironlc.low back pain, musculoskele
arthritis, rathetfiiFatp pain ads beiate danitmicdiedr ibiro Rhaigi. Anreriecratigivd Symume, visceral
pain, bladdﬂopaimmhrmiﬁrgaaﬁf@aﬂﬁiss, Qauﬁﬁpathiﬁas(ﬁi@hﬁii@gip@ﬁ;&phﬁppeﬂmsit{aumaﬁﬁm _

inflammatary),, a0d.0e URISISARIANVE disRiders, sHER a5 CAMINFRR SRIREAsS iAlzheimer's Disease,

amyotrophic lateral sclerosis, multiple sclerosis, Huntington's Disease, bradykinesia; muscle rigidity;
parkinsonisiGEHISH PO M SR AR vt FERS TG te pYRstis e A ReE b Al iémory,
Rubinstein:ahaydiisyinickd sagiRbBYs dementia; postural instability; hypokinetic disorders; synuclein
disorders; multiple system atrophies; striatonigral degeneration; olivopontocerebellar atrophy;
Shy-Dragepgyggirome; matqnacuipmdisgasenithivatkinsanian fealuras: hewy Rogydementia; Tau
pathology disorders; ressive ar palsy; cortic asal dege eration;, frontotemporal
dementia; %ﬁ%ﬂ%%nﬁgéé%%%gﬁ?sérgé)@;%]#ﬁ"é’gg%i |\?e%lﬁ1%%{ir%é®;6d ﬂgﬁgﬁgf’ ® s%"ggg%%f "
parkinsonisnteiisen diseasexdalks ity rdbnbSpetdiditabs e Ohetiakesianyas ik tiseasem8§®Ar3
spinocerebgligeataxia; Antinked fdyvatania paskinsonismc RN AISRAFRMPSFKIRGHS diggrders; chorea;
ballismus; dystonia Hemers: ATYRIRRNG Latsrel Selerasis, RER) . GNdRuma and. mygglonus.

(=3
immunodeficiency with thymoma, reticular dysgenesis, Nezelof syndrome, selective 1gG subclass
deficiency, mansient hypogammaglobulinemia of infancy, Wistcott-Aldrich syndrome, X-linked

agammaglobulinemia, X-linked severe combined immunodeficiency.

[00106] Examples of ONS disorders include, but are not limited to, those described in ULS,
Publ. No, 2005/0143344A1, published June 30, 2005, which is incorporated herein by reference.
Specific examples include, but are not limited to, include, but are not limited to, Amyotrophic Lateral
Sclerosis, Alzheimer Disease, Parkinson Disease, Huntington’s Disease, Multiple Sclerosis other
neurotmmunological disorders such as Tourette Syndrome, delerium, or disturbances in consciousness
that occur over a short period of time, and amnestic disorder, or discreet memory impairments that

oveur in the absence of other central nervous system impairments.

[00167] Examples of CNS injuries and related syndromes include, but are not limited to, those
described in U.S. Publ. No. 2006/0122228, published June 8, 2006, which is incomporated herein by
reference, Specific examples include, but are not hmited to, CNS injury/damage and related
syndromes, include, but are not limited to, primary brain injury, secondary brain injury, traumatic
brain injury, focal brain injury, diffuse axonal injury, head injury, concussion, pest-concussion
syndrome, cerebral contusion and laceration, subdural hematoma, epidermal hematoma, post-
traumatic cpilepsy, chronic vegetative state, complete SCI, incomplete SCI, acute SCI, subacute SCI,
chronic SCI, central cord syndrome, Brown-Sequard syndrome, anterior cord syndrome, conus
medullaris syndrome, cauda equina syndrome, neurogenic shock, spinal shock, altered fevel of
consciousness, headache, nausea, emesis, memory loss, dizziness, diplopia, blurred vision, emotional
lability, sleep disturbances, irmtability, inability to concentrate, nervousness, behavioral impairment,

cognitive deficit, and seizure.
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[00111]Examples of hemoalobinopathy and related disorders include, but are not limited to, those
described in U.S. Publ. No. 2005/0143420AL published June 30, 2005, which is incorporated herein by
reference. Specific examples include, but are not limited to, hemoglobinopathy, sickle cell anemia, and
any other disorders related to the differentiation of CD34+ cells. [00112]Examples of TNFa and other
cytokines related disorders include, but are not limited to, those described in WO 98/03502 and WO
98/54170, othuef whichvate incasporataddssrainin thairentirrties Weg&ﬁﬁn@&n&@%m examples
include, but are not I| ited togendatoxemia or sho S he | uIt res |ratory
disress sy e Y R B, o
Reaction; C&EBTAY ?ﬂ%ﬁ&%fﬁ%&tﬁhﬂ%%@wmﬁ%}ﬁ%r&ém%%@%amiﬁmafwuseases
reperfu5|oramjumrmyomrﬂlaidmar@ﬂﬁmr&!mke s ltond ghetk; theumaioid anrthntjgio&Grohn's
disease; Hi,infeelion aad Allos: alierdisqrderssushas dheumalold arbiis.fheymajeid, spondyits,

osteoarthritis and ot er arthri ccondltlons septic shock, septis, endotoXic shoc graft versus host
disease, W&l @“@P@h’i‘i‘é"d@@%.‘é“e‘*‘tﬁé‘éré‘fﬁ?@’é‘@lﬁl@W‘bﬁéé@érb%%’yé‘fé‘ﬁﬁ% m‘pﬁ’é“erythromatoss
ENL in lepro®ymibiMiAlDS] dndsoppoiiplaisticdsfe stionsidneAlDSyierMPR selated. disesders such as
septic shocky;sepsizmendoiic shask. hemodynamisshaglk.and sepsis syndrome, post ischemic
reperfusion |njury, malaria, mycobacterial mfectlon meningitis, psoriasis, congestive heart failure,
fibrotic dis (Ii]achexL ge}ft ef‘j |onloncog or can“c(/erous condltlons asthma, autoimmune
disease, radiato damagéSrand Ryperoxic anes écr M TR T (o IR caused by
the herpesﬂwuées}wwéllﬂdéﬁjd‘r#btl\ﬁtrslf@?f’él‘bﬂﬁ?@tewh]aﬁmé MO0 11313, editdin wvbodimehtssithe use of

compoundsyReeyigied Rerain. ik yapieundmiBURelRgicalaRRIGAUANSR Raditulan: asyagsine adjuvants,
partlcularly t|c ncer vacci e”ad uvantsﬁas dlsqlosetd in U.S. P{Jb| Na. 2007/0fl48327, publlshed
March 1, 28 ‘“w%i’s“‘i‘hEﬁﬁlﬁorfé]&c'ﬁ%e‘ireclﬁ‘lﬁ"i ‘ireﬁ]tfjr"étcf (i}lr"é} erenc ml% ‘*é’llgb"%rﬁ!(’:{&hpassed This
aspect of thiéce:nggmsuﬁé gl e |t Sorontivg vasedap facompdurtds oreviaadinbe drmbinadtionewith vaccines
to treat or pravant 6RRGEY oPhiniaatinus diseasem.aadathalvatiususam @l pmapmodulatory
compounds §;%C :;rlg E@PHFE,'QO” desr&rlsnlzgtlonu%f e&[g Oglc rg&gﬁlc%gf{ég 1%34]Beg)end|ng on the condition,
disorder, or dise to'be reated and the su jec |on acomp oun prowae‘a herein may be
administer&tisy s’ Eéréht@raw@f@eyiﬁwamH&@ﬁwnn%ﬁ&p@ﬁwé&Tﬁhwa&w@m@g nesy, dritfédstemal
injection orMafugien, xsmbau]ﬁamuﬁaimgqtmh@mimmaaﬁboinhﬁaliﬁﬂnmaﬁ@wa@maﬂ,rm@qtaé sublingual,
and/or topiggl (6,0 nSHSHALOLlecall quies.of administiation, anl may.be Jarmpjated alone or
together in swta[) d)é)sage unit with armaceutlcal acceptable vehicle e, carrier, diluent, excipient,
ora muxtur@lih\éﬁédfhﬁmmﬁha@fa%agmﬁﬁt@ ezf%fefﬁ‘rmféﬁﬁ*aﬁu@ﬁf T e 5T TR 4b%e Ay in the form
of one, twafthrea sfoucpiive, 8, make Subeg@ses that are administered at appropriate intervals per day.
The dose or sub-doses can be administered in the form of dosage units containing from about 0.1 to
about 1,000 mg, from about 0.1 to about 500 mg, or from 0.5 about to about 100 mg of active
ingredient(s) per dosage unit, and if the condition of the patient requires, the dose can, by way of
alternative, be administered as a continuous infusion. [00116]In certain embodiments, an appropriate
dosage level is about 0.01 to about 100 mg per kg patient body weight per day (mg/kg per day), about
0.01 to about 50 mg/kg per day, about 0.01 to about 25 mg/kg per day, or about 0.05 to about 10
mg/kg per day, which may be administered in single or multiple doses. A suitable dosage level may be
about 0.01 to about 100 mg/kg per day, about 0.05 to about 50 mg/kg per day, or about 0.1 to about
1() mg/kg per day. Within this range, the dosage may be about 0.01 to about 0.1, about 0.1 to about

1.0, about 1.0 to about 10, or about 10 to about 50 mg/kg per clay.
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[00117]For oral administration, the pharmaceutical compositions can be provided in the form of tablets
containing 1.0 to 1,000 mg of the active ingredient, particularly about 1, about 5, about 10, about 15,
about 20, about 25, about 50, about 75, about 100, about 150, about 200, about 250, about 300, about
400, about 500, about 600, about 750, about 800, about 900, and about 1,000 mg of the active
ingredient for the symptomatic adjustment of the dosage to the patient to be treated. The compositions
may be administered on a regimen of 1 to 4 times per day, |nclud|ng once, twice, three times, and four
times per day- i hesp ency of
dosage for nym[p&g}lmr patientma Des}{gtﬂgé} Q{qua,ywilé oepeno upon a variety of factorsTricluding the
activity of the spegifisicompound employggethednetabolic stability and length of action of that
compound, the agehibegdy.weight, generalchealkibs, sex xdiet, mode and time of administration, rate of
excretion, drug €dmbination, the severityofitheipaltitglarconditionyariditie hostaindergoing therapy.
4.4 SECOND ACTVE SBENTS [00119]1HE compounds provided herein may also be combined or
used in com m%ﬂB’ﬁ’WlfH"bther therapeu .b‘“ﬁﬁbﬁfg e mdraking srelEnitihg, and/or m
various dise seﬁmﬁ [ orcl‘lers for which the compounds provided herein are useful. It is believed that
certain com mqj;gﬁﬁ may work synerglquéﬁx in the treatment of particular types of diseasgs or
disorders, and eQhgitigpg;and symptoms-gssociated with such diseases or disorders. A compound
provided he elrlamexlurhmgrai single enantemandamxtuieai-enantiomers, or a mixture of
diastereomers thetsef ilorca pharmaceutidatiyrdeceptable salt, solvate, or prodrug thereof,
work to alleviatéatiyerse effects assaciatkgiwith certain second active agents, and vice versa.
[00120]As u ed:‘HeFéln the term "In co Wi‘eﬁ‘tBn” mcludes the use of more than one therapeutic
evé’rcpﬂ% e of the termin ot ﬁ%ﬁ]& "HB%%“%% § SR %‘r‘brder or route inf which

DfCﬂ(JT mes On, rec VIC
P&ISOI‘HeI’ or disorder. A first

therapeutic AgeRfi 4 sifistered f ASHDIEALNIN A oo
therapeutic agept(g.0:,R therapeutic agentsHch ag ggmpqg @rowd&cglcggfeln)(,ggp&pg dministered
prior to (e.g.; 5 mm, 15 mm, 30 min, 45 aym;(lshﬁuaﬂa{smémwSmﬁ‘bgﬁM12 hrs, 24 hrs, 48 hrs| 72 Ms, 96
hrs, 1 wk, 2 wks¢8 seksic4 wks, 5 wks, 6 ivksh:8uwwks] sord2:hwks before), concomitantly with, or
subsequent o (digdicsavia, 15 mm, 30 n¥i#egrd8 min, | hr, 2 hrs, 4 hrs, 6 hrs, 12 hrs, 24 hrs, 48 hrs, 72
hrs, 96 hrs, V\fR"E‘Wks 3 wks, 4 wks, 597(/?(%“6 wks, 8 wks, or 12 wks after) the administration of a
second therapeljtic af %ht to a subject to dtreated [00121]The suitability of a particular rqute of
adistration e }{g@d or a particular dCtIMg .agent will depend on the active agent itself (e.g,, whether it
can be admihisteted: qrally;without decogpgsing prior to entering the blood stream) and the disease
being treated. Ingacaly embodiments, thenggute of administration for compounds provided; herein is
oral. In certajn @midddiments, the routesrefadministration for the second active agents or ingredients
provided hereirkarel those as described ififaysicians Desk Reference, 1755-1760 (56th ed., 2002).
[00122]In onie efsBiliment, the second 5%%5a@elﬁf‘i$5a‘ﬂﬁ‘wﬁ|§‘féred intravenously or subc taneously
and once or tWI ePay Wn an amount of ﬁjﬁ?‘l’f lito about 1,000 mg, from ’about15 to about 500 mg,
from about 10 g,ﬁ)r o mo%ﬁ’ Mg, or frdm apgLt 50't6 abo ’EO?)“I?LTQ'%T%e LPBEiE amdunt of the second
active agent WlI@jg,epend on the specific agept.psed, the type of disease being treated or managed, the
severity andistage of disease, and the amount(s) of compounds provided herein and any gptional
additional adtive agents concurrently administered to the patient.

(0601107 Examples of dysfunctional sleep and related syndromes include, but are not limited
10, those disclosed in U.S. Publ. No. 2005/0222209A1, published October 6, 2005, which is
incorporated herein by reference. Specific examples include, but are not Iimited to, snoring, sleep
apnea, insomnia, narcolepsy, restless feg syndrome, sleep terrors, sleep walking sleep eating, and
dysfunctional sleep associated with chronic neurological or inflammatory conditions. Chronic
neurclogical or inflammatory conditions, include, but are not limited to, Complex Regional Pain
Syndrome, chronic low hack pain, musculoskeletal pain, arthritis, radiculopathy, pain associated with
cancer, fibromyalgia, chronic fatigue syndrome, visceral pain, bladder pain, chronic pancreatitis,

neuropathies (diabetic, post-herpetic, traumatic or inflammatory), and neurodegenerative disorders
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[00123]In certain embodiments,provided herein is a method of reducing, treating and/or preventing
adverse or undesired effects associated with conventional therapy including, but not limited to,
surgery, chemotherapy, radiation therapy, hormonal therapy, biological therapy and immunotherapy.
Compounds provided herein and other active ingredients can be administered to a patient prior to,
during, or after the occurrence of the adverse effect associated with conventional therapy.
[00124]Wheth ascampesindpresdd ed-hereini$iised eontedparaneousirwithhongrrmoeseitherapeutic
agents, S IAmAsE AL ompRation.conAItng sueh sl AdeIs D Addan o e coRoLnd
provided herein‘may be utilized "but is not re ccor harmaceutic 1i compositions
provided hETEiR e Wb S8 e A RS- Eéﬁtﬁ’i??’@ﬁ‘é rbiesren tﬁ@l‘ ’tﬁ%‘%)ﬁ&ﬁﬁg Ay iivaddition to a
compoundpravitieekdbdigihyj0Qk26{Gre af morecasdirdrastivavrigredienissab@agsnts can be used in

the methods; and COMRASILIANS. raﬁa\sa%%%&%@anmégs&ﬂd ﬁ%tlﬁ%@genﬁrg%e he.larae.m J;@ yles (e.9.,

proteins) or small molecules (e.g., synthetic inorganic, ogganometa ic, or organic molecu es).
[00126]ExAME Br1agd RbIee b[’é’“&&’ﬂ%%fﬁ@ﬁ% iNEIGEORSY e HSE i FRNEER D c RetERRSFdfetic growth
factors, cypekinesrtanthnicheolonadaricpolyciondkiantinodiesSpeaifideexamples ohtlde active agents

are anti- 09491{;19@%99@1,@@%%4@9&@ o %yk%%meﬁ%w Lo IGIGRANNLHLImAD); histone

deacetlyase inhibitors iic,uc as, for exam HA and LAQ 824); heat-shock protein-90 inhibitors

(such as, fGFEamdE2 ‘V%ﬁ@)d“ﬁ%ﬁhﬁqfﬁe’ @}?W}tﬁ%]rﬁr“?’?‘éc%ﬁtﬂ?‘ﬁlﬁh‘gg"lﬁPﬁBﬁ%"r‘?‘VﬁscuIar
endotheliapgprowithefactoratoeptatisidasecininbitor$ sisuchiasynio rexam plewPAd¢ B8 Tyténgulin growth

factor recepiter,inhiRitarsi ysaphesphatidic;acid acyltransrerase inhibitors; IkB kinase inhibitors;
p38MAPK inhibitors; EGFR inhibitors (such as, for example, gefitinib and erlotinib HCL); HER-2

antlbodles h.as, for. rastu mab Her eptin ertuzu mnitargum)); VEGFR
l‘f‘l" 1] Ee nﬁ}]? of pemog l%g (/&Vg cfatc(afll \9@1 H}Z{erg targ 1ot | gcy

antlbodles such-as, for exa evacizuma asti inhiot ors™( sucﬁmr {6 example,
flk-1 speaﬂ@‘l@lﬁ%éﬁ%ﬁbk@?sf’%%l@}aﬁﬁ 1}5%?84)2%2@258&)&*@ $Ql@ﬁhﬁmmb®¥%i€sumasﬁ¢dr example,

wortmannindef tVedtibibias(auch asyitenexanple .RHA-GERLH2) heapnprelpnatiantibpdies) (such as,
for example, rituxi ab (31;[ m)d t03| om b @rexxatY gg%c‘g%lomﬁlb (Panorex51) and 0250); and
e

anemi; cm e dT j{eg 13 C Tenintl
anti-TNF-a antibodies. xamp es of Small moleculé active agents mcfude but are not limited to, small

molecule anti-cancer e(\%‘fnts and antibiotics (e.g., clarithromycin). [00127]Specific second active

compound9thdtan beteamiinab Wi Mﬁﬁ’ﬁh‘r?’d%kb’t%ﬁﬁﬁ%%ﬁ MBIy IR dedeheme binthedspecific
indication to bestréatethep ie Vet tetios manbged§00 128 fedr dhstacices ot dhpertredbimeantinpreirention or

managemeqt of CAYGEFrSREORH.AFHE AYRNIR LG, Qytlarﬁnq%'lm%%Q&Q@%%%@%M'OSFJOHn

etanercept; doxycycline; bortezomib; acivicin; aclarubicin; acodazole hydrochloride; acronine;
adozelesiny MERRTetAh PRI iR b%“t’ﬁ?élh"“ﬁ??f@ffah‘ffjﬁ AR ueleRSCaS s R0 zole:

anthramydmpca;gpanaggr@gﬁ,\agpeﬂm; Reaction; cercbral malariz; inflammation; tumor growth: chronic
puimonary inflammatory discases: reperfusion injury; myocardial infarction; stroke; circulatory
shock; rheumatoid arthritis; Crohn’s disease; HIV infection and AIDS: other disorders such as
rheumateid arthritis, rheumatoid spondylitis, osteoarthritis and other arthritic conditions, septic shock,
septis, endotoxic shock, graft versus host disease, wasting, Crohn’s discase, uleerative colitis, multiple
sclerosis, systemic lupus erythromatosis, ENL in leprosy, HIV, AIDS, and opportunistic infections in
AIDS; ¢cAMP related diserders such as septic shock, sepsis, endotoxic shock, hemodynamic shock
and sepsis syndrome, post ischemic reperfusion injury, malaria, mycobacterial infection, meningitis,
psoriasis, congestive heart failure, fibrotic disease, cachexia, graft rejection, oncogenic or cancerous
conditions, asthma, autoimmune disease, radiation damages, and hyperoxic alveolar injury; viral

infections, such as those caused by the herpes virnses; viral conjunctivitis; or atopic dermatitis.

[00113] In certain embodiments, the use of compounds provided herein in various
immunelogical applications, i particular, as vaceine adjuvants, particularly anticancer vaccine
adjuvants, as disclosed in U.S. Publ. No. 2007/0048327, published March 1, 2007, which is
incorporated herein in ifs entirety by reference. is also encompassed. This aspect of the disclosure

also relates to the uses of compounds provided in combination with vaceines to treat or prevent cancer
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azacitidine; azetepa; azotomycin; bafimastat; benzodepa; bicalutamide; bisantrene hydrochloride;
bisnafide dimesylate; bizelesin; bleomycin sulfate; brequinar sodium; bropirimine; busulfan;
cactinomycin; calusterone; caracemide; carbetimer; carboplatin; carmustine, cambic in hydrochloride;
carzelesin; cedefingol; celecoxib; chlorambucil; cirolemycin; cisplatin; cladribine; crisnatol mesylate;
cyclophosphamide; cytarabine; dacarbazine; dactinomycin; daunorubicin hydrochloride; decitabine;
dexormaplatinfedezagliarine pabzaguanine me sylaievdiaziguons; degetaxde kudoxoricing doxombicin
hydrochloride; g‘i@'ﬂ?ﬂﬁeﬁ%igﬁ({’ Qxifene citrate; dromostanolone propionate; duazomycin edatrexate;
eflornithine hydrochloride; elSamitnicin; enloplatin; enpromate; epipropidine; epirubicin hydrochloride;
erbulozole bicin hydrochloride; estramustine; estramustine phosphate sodium; etaniciazole;
etoposide; gepﬁgéilde ph%%bﬂ%ﬁ’eq “&B]Sr‘lﬁ‘é‘ 1‘!“8878’?8’%%98%6ﬁ18??&é° %%‘?éBﬂ%B“ whifstinide: floxuridine;
fludarabineglosphatemfluord praci; dlurotitalrie sfosquidon &y fostriecintsedivm; gemeitalbine;
gemcitabinﬁrnygml@é@rli.@lavbmrowur%dtdaha@i%nmrepmm@ ﬁ&%f@ﬂéiﬁ@d]@&%gsiﬁe' iproplatin;
irinotecan;,m F‘ ﬁ‘ld¥drochlokr|de I nreoﬁlde acetate, Ié—:'trozole Ieldprolld acetate; roque
hydrochlorit ‘lf’o B s B S LISt S HS LB PBH rh%? dRIBHTESIEEE Y el ﬁﬁ’é{ﬁhnsine;
mechlorethéﬁfim@bﬁydmhmhd@: bnég@gtmdaxbeta@efmlengest@ adememmmeiphalan; menogaril;

mercapto wiﬂﬁamatngya&@;@awm ethQitexaie sagivm RIGHRRY ipes mentradens; mindomids;
mitocarein;, nl]tocron'ru mitomalcin; mitomycin; mitosper; mitotane; mitoxantrone hydrochloride;

adm MSTFRTION,

mycopheno‘hc acid; noco azofe hogalamycin; ormaplatin; oxisuran; paclitaxel; pegaspargase;
peliomycin Qpentamustlne peplomycin sulfate; perfosfamide; pipobroman; piposulfan; piroxantrone
hydrochlorl8! Bleamycite gRoriastdnen Bt soeiiiv: Beri iy ia: Sredmuttstheostobrbazine
hydrochlonﬁlae.;cmufmmyﬁlm fpuramyeimbydroshlard e hp yraz of utihn dslae prne; aaafimgﬁ%p(safm@ol
hydrochloride; SARUSINg: SIMIARED T, SPRURSAIS UMy SPALSAIN N, SR 0SIIMY

hydrochloride; s |romust|ne spiropiatin; streptonigrin; stre tozocm sulof enur; taliso tecogalan
sodium; takstefe’ fé@éﬂﬁﬁ%rbﬁé{m}%ﬁ%dﬁwraém@jﬁ%)f@ﬁf@p&ﬁfwwﬂb&me%mrﬁy B¢ testolactone:
thlamlprlnqsathmguﬁmme:,hﬂnotepa; tiazafusingtnpiaz damide; icrendiiene eithatejsthefatalone acetate;

triciribine phosphate; trimetrexate; trimetrexate glucuronate; triptoreli ; tubulozole hydrochloride; uracil

mustard; ufesiapa; vapr@p&'t%m\/@ﬂ%mﬁﬁm \amgtaﬁi,i;aa@ubfag% 1&4@9’3%95\% sulfaiebyindesing; vindesine
sulfate; vmepllfllne sul at vmg} cmate sulfate; v Eurosme qu nore blne 'ﬁlrn -ate; wgrosidine

sulfate; vinFoldiRY PR VaraLaTES Yehlp a‘*ﬁhc HOStatin ﬁ‘ff) i"’fydrp Bridhe 1661291 0ther
second agérmkinciutie Nsuradey notdnitéd ide @@nériplnzgmhy@ﬁmwwmmm B3dBiwttymglaracil;

abiraterongiraclarukigi assdulvenei-adesyReBal a@koz@segmo@waalauklnm@ﬂ&amagonlsts

altretamlne amg)ag'uus Ine; mlqox an |fost| e noI vuI| id; a I’Ubj&lr‘l amsacrine; anagrellde
to mae/k OF & mf’ 11 11{1 15 l"dr%éct‘ i
anastrozole andrograp oI| e, ‘an Hesis'in |b|tors an a onis ntagonis elix;

anti- dorsaIiiz’lir‘ﬂ*@"-’friai’(‘jbﬁd’rﬁics'@?,iﬁé’titq fﬁ@f@lﬁﬂ,laPﬁPaEhGr‘ofg@hmﬁrb%ta‘ﬂ@thﬁc?nm ﬁrﬂré@tr@dé}rfo
antineoplasten; santisepser alizonucleotides; aphidicolin glycinate; apoptosis gene modulators;
apoptosis regulators; apurmic acid; ara-CDP-DL-PTBA; arginine deaminase; asulacrine; atamestane;

atrimustingypAgstati 4, ainasialin g e HEsialn: ALARSIA AR ONR: ARANASG: Bageatin I

derivatives; balanol; batimastat; BCRIABL antagonlsts benzochlorins; enzo%staurosponne beta

lactam deriatRiSS OBt ettt Btasaen =ttt dertc BEE ESHibitrUbicAhdtarHide:
bisantreneztvigdziridinydpebning;, bisnafidebhisiraténe AjbizelediH), breficte), bhopitatindpimudothane;
buthionine gy lfaximing: SAIHRANNIALGARNISIR 456 CAHMPIINGEIR I VALIMES. CARRFIBRING:

carboxamide-amino-triazole; carboxyamidotriazole; CaRest M3; CARN 700; cartllage derived inhibitor;
carzelesm‘“Ca§éff¥rﬁm%{§éoﬁfﬁ?o‘1¥8?§‘(’i’é@gji}%g’éfaﬁgéﬂ‘éﬂﬁﬁ%ﬁ"c‘é*&ﬁ?ﬂ'fﬁﬁ“é” Betiied Bhlorins:
chloroquinoxatineisuiforahaigénoicaprostacigdperphyirin Acladribindaclophfénecaralogue diretotrimazole;
collismycin:A.Callismysin8;epippretastatin A4; combretastatin analogue; conagenin; crambescidin
816; crisnatok eryptophyein 8; cryptophycin A derivatives; curacin A; cyclopentanthraquinones;
cycloplata myein, cytarabine ocfosfate; cytolytie fact & tQs cliximah; decitabine;
dehydroch@‘oﬁﬁﬁ B; dgélo)r{é?fn g%%a‘ﬁi‘%%%% wfc %Lr}n}i(de(x ixrazoiﬁ%uca&&gbdaﬁni
diaziquoneff‘ﬂ*fdéﬁ‘fﬁFh“Bf BHEOK; raqéﬂ'fwwéaéhwﬁécmfywa ‘a?zaewfdﬁﬁ‘éqruinyd%tam dioxamycin;
diphenyl spitpmnustine ;,;si@ﬁataxeimdacasa&a@&dde&asaumg dakiflyridinrrdpxonuhiains dsoloxifene;
dronabinok dyocapnycin csr?zm oRelen. scomustine; kX edglioging sqrecoloman: eflamithine; elemene;
emitefur; epirubicin; epristerid e estramustine anal ogue; estrogen agonlsts estrogen antagonists;
etanidazol& EHPb S8 SHEuHHate lsRE st AREe PIFHoY I soTaaPaBIR d T BT ST TG PSEHR:
finasteride; flavopiridol; flezelastinc; fluasterone; fludarabine; fluorodaunorunicin hydrochloride;
forfenimex; formestane; fostriecin; fotemustine; gadolinium texaphyrin; gallium nitrate; galocitabine;
ganirelix; gelatinase inhibitors; gemcitabine; glutatfﬁone inhibitors; hepsulfam; heregulin;
hexamethylene bisacetamide; hypericin; ibandronic acid; idarubicin; idoxifene; idramantone;
ilmofosine; ilomastat; imatinib (GleevecTh, imiquimod; immunostimulant peptides; insulin-like growth

factor-I receptor inhibitor; interferon agonists; interferons; interleukins; iobenguane; iododoxorubicin;
innmeannl! A-- ironlact: irennladine: icobenaazole: icohomohalicondrin 12 itacetran: iacenlakinnlide:



60/554,923, 60/565,172, 60/626,975, 60/630,599, 60/631,870, and 60/533,862. [00132]Examples of
second active agents that may be used for the treatment, prevention and/or management of pain
include, but are not limited to, conventional therapeutics used to treat or prevent pain such as
antidepressants, anticonvulsants, antihypertensives, anxiolytics, calcium channel blockers, muscle
relaxants, non-narcotic analgesics, opioid analgesics, anti-inflammatories, cox-2 inhibitors,
immunomodulatory agesis;GiInaEmirepaygENEseptor agonists or antagonists, immunosuppressive
agents, corticosteroids, hyperbaric oxygen, ketamine other anesthetic agents, NMDA antagonists, and

other theraggLigs found (ot IS e Ry (9';1§§u[89§!§n%91@(8%%&%%991@11@%%5%3Xamp|es

include, but are not limited to, salicylic acid acetate (Aspirin -), celecoxib (Celebrex111), Enbrel1l]

ketamine, SABAREARAY (A BEFBIIORHTHD FRERRA DI 5%%’%5'(‘(’6&?%2‘@6% Presre IS ULErbazepine
(Trileptal ) foradprdichacioh(Depakeng)shheorphmescifatéd hydiombriphonejpredmisoine; grseofulvin,
penthoniumgﬁlﬁm@mmy dyrbenhysiamide-Quaneiiiding ketarolag (Aekiang LRyrasrlgenin,

dimethylsulfoxide DMSO clonidine (Catapressbretylium, ketanserin, reserpine, droperldol atropine,

phentolamﬁﬁmp’lgﬁlﬁ|%51%ﬁ?l‘lirtf:é\j HE A H B SRS REN: AR 8?9&&’&"(#5’5%&8?12‘}‘ é{fir‘ﬁmi)tyllne (Elavir),
imipraminei(Toframili)mdoxepinusifequanxirelorpipiamnmine (knaframir); fliooxétne (Proza(?), sertraline

(Zoloftz), nafRzedene.($8E2qng) . vanifRxine (Figxermo Hazadone(Pesyirn L uprarion (Wellbutrie),
mexiletine, t[}lfedl ine, % pranolal, tram(?dol lamotri e, ziconotide, ketamine, dextromethorphan,

benzodlazeplnes Oua h ffgﬁilrdlgﬁgogn&uﬁ ce‘f?é&?be“nz‘ﬁ‘fﬁf"r% [00133]Examples of second active
agents that may be used for the treatment, prevention and/or management of MD and related
syndromesUiEidle, but’resHbbaRmakr (6 SteRmainatighisdiistpensanimegihmancantioxidant, an
interferon r&?@ﬂiﬁhmﬁml\l&xiwa 8 graudhhasmen emamﬁmwp&m fagtesraregulatonofouc
neovascularization, anant-YEGE.antibady. a;Rrostaglandin. an aptibiotic, a phytpestrogen, an
anti- mflammatory Cco pound’or an ant|ang|ogene3|s compoun 8 or a combination thereof Specific
examples fHEFEPBHCHE HOt-inAtear oS tepb A biﬁl?tf?i"%fﬁ"dﬁ@\é@fb’ﬂfﬁ%‘ﬁé%éi’d’crh%ab
interferon-2dmipsrioxifyiline (in stiapurpusia, Inetexafimintetium hrQMuaretisl ;2 kdibydioxs 16,
17-1-methylethyliding-Ris (XY Breana-,J4-Aighes3,20:Aigne, |atanppiost; (ﬁ@n&)’ L,Sonfoa;%? Lo

6,225,348), tetracycline and its derivatives, rifamycin and its derivatives, macrolides, metroﬁldazole

(U.S. PatelitNEEH594%4d0 4 d %“6151@613’) ﬂ%ﬂlgtéﬁmﬁéﬁl%ﬁ h&k@*ﬂ/lélh@“eﬁ?slﬁh %*A‘txgemstm
daidzein, daidziry6'@-Iviall dekidzirks63-0+Act daid Zinkglycitieiry ghycitin 2 6H©alvdal gtycitin, biochanin A,

formononefin, (kS Batent NG, HiRAL 3Bk tHipmsinglons,agstomide, dexamethasone (U.S. Patent No.
5,770,589), thalldomlde glutathione (U.S. Tbatent No. 5,632,984), basic fibroblast growth factor

(bEGF), tr ! ing gﬂvth faE or é braln ?e(lilved neurotro hic f ctor% % asmlnogen
activator factor type 2 ( \B 161" ?Ei'/lé SR BRATRACET tc’:?al]sefmﬁ ?Srflpf uL'Tfy " Miravant,
and RETIS‘ERYF’%%6%?@(8&&8@%*8@Iéé?ﬂb)*cﬂlﬂ[@ttl’ﬂré?fr@#ér*émé@ eitethiaborderatly indorporated herein in
their entirefiesniposmiarence G 34lExrmniesof secopdiactye-agenisthatmayibe used for the
treatment, pr \éengr%n %8 Cmgl Fgm[nlrgtntoof%{lfln dlseg\sers C &L%?é;?%{%%ﬁ? pot Ilmlted to, keratolytics,
retinoids, a'?'u roxy 4cids, antibiotcs coff)agen ‘Botulindm toxin, Interreron, and‘in |mmunomodulatory
agents. Sﬁélﬁﬁ@‘é%ﬁn@l’e@‘iﬁel%@%ﬁ&%‘ﬁ&rlihﬁltéid"ﬂé d@ﬂﬁ&‘@ﬁ%&é%iﬁé@bm@w‘%éh‘l@ﬂoacetlc
acid, salicylicipsiddacticiaaich ammoniumdactaie.rea; tretinoikiseuetingin, antibiotics, collagen,
botulinum toxin, interferon, corticosteroid, transretinoic acid and collagens such as human placental
collagen, animel placenia goliaasiBeIMARIRR.AMaRRAN EASHR LUMEHA, Aliplgoen, Zyderm,

Zyplast, Resoplast and Isolagen. [00135]Examples of second active agents that may be used for the
treatment, SﬁPé!‘]}é?ﬁ?blh[y and onct or twice daily in an amount of from about | to about 1,000 mg, from about 5

to about 500 mg, from about 10 to about 350 mg, or from about 30 to about 200 mg. The specific
amount of the second active agent will depend on the specific agent used, the type of discase being
treated or managed, the severity and stage of disease, and the amount(s) of compounds provided

herein and any optional additional active agents concurrently administered to the patient.

[GG123] In certain embodiments, provided herein is a method of reducing, treating and/or
preventing adverse or undesired effects associated with conventional therapy including, but not

limited to, surgery, chemotherapy, radiation therapy, hormonal therapy, biological therapy and
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and/or management of pulmonary hepertension and related disorders include, but are not limited to,
anticoagulants, diuretics, cardiac glycosides, calcium channel blockers, vasodilators, prostacyclin
analogues, endothelin antagonists, phosphodiesterase inhibitors (e.g., PDE V inhibitors),
endopeptidase inhibitors, lipid lowering agents, thromboxane inhibitors, and other therapeutics known
to reduce pulmonary artery pressure. Specific examples include, but are not limited to, warfarin
(Cioumadim)parciiurepic, Googrdias glycdsiderdigoXindexyger, iditidizenanitedipingsarsasodilator such
as prostacyelin (6:-R'asiRglandia 42 (BQ12).SAARL9sIeRoLER Q. Elarag):fiepiostinil(Remodulink),
nitric oxide (NO), bosentan (Tracleerk), amlodipine, epoprostenol (Florae), treprostinil (Remodulie),
prostacycli hcr@éalaﬂl (Chills)), sinwastatin (Zocork omapatrilat (Vanlevk), irbesartan (Avapre),
pravastatin (Pravacholk), digoxin, L-arginine, iloprost, betaprost, and sildenafil (Viagra(’).
[00136]Ex&Miplés of secBi activeagéntevinat vy besrsagfomiheateatment prevemtion and/or
management-otasbesiesrelateddispulernoskidecbulare00t bmifed-ie anthrasyding, platinum,
B B S C e nas NSty ) SR AT CYeloRhosphaIfes femedar sarboplatin
procarbazme glhadg I tamoxifen fcfjpocfecan methotrexa e, taxotere, i fnotecd an, eapeel itabine, eisplatin,
thiotepa, flefdgireisings @‘avwélbm?ﬂﬂnads@ﬁﬁawﬁ@hémmemﬂ eytaﬁa‘e%oﬂt%sééfwscpwmml
vinblastinesdlindn @M Gfoudasarbadnecyinorelbine, zoledronic acid, palmitronate, biaxin, busulphan,
prednisone, bisphosphonate, arsenic trioxide, vincristine, doxorubicin (Doxil"), paclitaxel, ganciclovir,

adr'amyc'r[()@\%[f‘yc'”  BYAIRNCARE, MIRIDYEIN el SPACHNS A0SR IRY AGNEIING And

gemcitabinc. [00137]Examples of second activé agents that may be used for the treatment, prevention
and/or mahﬁwﬂa?ﬁ*é’r‘béﬁi%lﬁécmséas@g NG AES IR HSBTiRAEEH S, (ERIRBIES GtAlhe,
quinidine, pytimathamingnsulththazine,, dexyeyelilia, olindamygcisicemefloquine, halofantrine,
primaquine, hydroxychioroquine, proguanil, atovaguone, azithromycin, suramin, pentainidine,

melarsoproponifgrtimox, thengridazele ﬁmhfét%ﬂ'&tna%:ﬁ%ﬂéﬁ}é@@m ﬁmimmm&gmpounds (e.g., sodium

stlboglucu onat |n1erfere19rf1 amma, ltracon zole, mglnq qn g\ Progmst%qotes and BCG,
{(} 61CIE(, growin faciors, ¢ kines, and monou]) 01 al.ann t{(h 5 DCCTEL
Ieucovorln CoTticostErsi S, su ona i e, Spiramycin, 1g trlme ori

sulfamethaxarole. t[btbisg]ﬁwaamemﬁtsé‘éb?@dmewerﬁbm@féhaﬁ méwb@asednfér ﬂ@tré@tment,

preventiongrdfemmanagament ot innmunadsaticiensy Qisprdets Mehde ut agnot dited to:
anibiotics (herape.lc.or AIORRMactic) suchias, butol imited o, ampiciin, daritromycin
tetracycllne penicill i cephalosporins, srepitomycnji) kanam ycin, "And é fhromycm ant|V|raIs such as,
but not limiteeptey, ‘apasrivadines ristareadniethabsiatvith Mrlﬁa@nﬁﬁ Xiparnimdylobdishprasena;

immunologic:apharcig Jrugsisuchas s B&bﬁﬁﬂﬁﬁﬁﬁ%d@%ﬂﬁhﬁ%&aﬁﬂi@ ispdnaesine-hiologics such
as, but not limited tq..9 JQEQ%%;%%'L” IE&E‘EP?{ fasiorInterieuking, and interferons; hrgrmones such as,

but not I|m|t to, thymic; an other immunol ogIC agents Such as, but not Idmlteé {0, B cell stimulators
(e.g., BAFWBﬁgﬁéf)d%nyRw@sP(Qd HER2 pribogdisei s fabféfgl(’écgfaw@mal) {aﬁlﬂ%mekdcé g.,

anti-CID4O0yandnlsidd ) Cotig angicigotides centeining wbnmet iyl ated Gptzwmatifssand.vascines (e.g., viral
and tumor pegiis, VaGEIESl: 0kIUEKRITAIES olaprondaciixg agenisiatay be used for the

treatment, prevention and/or management of C disorders include, but are not limited to: a dopamine
agonist or AkfAg6mst 8tich a8, ‘Bh‘f’ﬁ%‘t“ lipHFRR t@’Lé%ﬂ&ﬁ%\”"f_mE@’Plﬁc e ety Etyrosine,
reserpine, fietraberiaziie,-bet20tr opine|dqpargylingjferadolipdmnesytatecabergoline pramipexole
dihydrochlgyi Jﬂﬁné&%@&'&ri ﬁf&%ﬂl&%ﬂ)‘%%ﬁﬁ;ﬂ@&%‘?&%%ahyﬁ!\!PQhM g cankidapa, pergolide

mesylatc, Sinemet CR mmetrel; a MAO inhibitor, such as but not limited to, iproniazid,
clorgyline, ﬁﬁ%‘ﬁ%l‘?ﬂ%ﬁﬁﬁ%‘é’dﬁrﬂé‘&&a‘z’f@c DA INABROK- STEH Bei<BtlE AR KA d4E tolhpone and
emacaponeijigicticlingstdeagedanhdbitor, such as, but not limited to, physostigmine saliclate,
physostigmine sulfate, physostigmine bromide, meostigmine bromide, neostigmine methylsulfate,
ambenonimygfdoride, etmph@n&m&ﬂmt@%ﬂwﬂaemra@%lme&m@ad@Lgkag'ﬂgm&h&@mde
rimedoxime bromds, diagety menoxim, endrophonium, pyridostigmine, and demecarium; an

anti- mflammatory geﬂ? suth as, but not limited to, naﬁroxéh Y dllcfl féhac sodium, diclofenac
potassium, celecoxib, sulindac, oxaprozin, diflunisal, etodolac, meloxicam, ibuprofen, ketoprofen,
nabumetob®? rEtécoxib TS Fe M RTHBIR A S Al SHRECHOTY Y4B RAEED #ine

agents include, but are not limited to: semaxanib; cyclosporin; etanercept; doxyeycling; bortezomib;
acivicin; aclarubicin; acodazole hydrochloride; acronine; adozelesing aldesleukin; aliretamine;

ambomycin; ametantrone acetate; amsacring; anastrozole; anthramycin; asparaginasc; asperling
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mycophenylate mofetil, eyclosporine, azathioprine, tacrolimus, basiliximab, daclizumab, salicylic acid,
acetylsalicylic acid, methyl salicylate, diflunisal, salsalate, olsalazine, sulfasalazine, acetaminophen,
indomethacin, sulindac, mefenamic acid, meclofenamate sodium, tolmetin, ketorolac, dichlofenac,
flurbinprofen, oxaprozin, piroxicam, meioxicam, ampiroxicam, droxicam, pivoxicam, tenoxicam,
phenyibutazone, oxyphenbutazone, antipyrine, aminopyrine, apazone, zileuton, aurothioglucose, gold
sodium thiomaiaie;; auramotinmeintbexatsiacdleeine; allopuniridt; prohemne didirstifinigyrazone and
benzbromg/ Qe PLREIAMELNASANG. 3 AR GHROCAHIARINS AR BRANNSIEHIC Agent, such as, but

not limited to, metoclopromide, domperidone, prochlorperazine, promethazine, chlorpromazine,

trimethob SIS b RHLHEER fgraRISe SR B 6% é%eéwwéuaﬁé%%m%ﬁ%e
alimpride, azassinorsdotnzduitiamidle chistartawtinescbnomopridga ouclizinepclefiopritierceyielizine,
dimenhydrinatey,diphenidal, dalasetionnmeslizine:methallatal MeaPimazing nabilong,; Qxyperndyl,

pipamazine, scopolamine, sulpiride, tetrahydrocannahbinol, thiethylperazine, thioproperazine,

tropisetror  AHEPHIRL & PEPEST SEHAABHEBINHES SrauBiacvE AR tiTar dap BeRed for the
treatment, prievénticie: dnddeifmanageriontafGNSomjuriesiand nglated syrdromes ideludecbut are not

limited to, ipyPpHARNAYHAIRYRLRIR MW HﬂQr%ﬁ%‘&‘ﬁa@&@&%nﬁ%’@wﬁ%ﬁmwes anticonvulsants,
flbrlnolytlca ent? antlplatelet agents, antipsychotics, antidepressants, benzodlazeplnes buspi

amantadin® S BIHE TSNS EBRIER fﬁﬁﬁf%ﬁ% et lﬁaﬁ’gﬁ%"%ﬁ?ﬁ ]&Ri’ghﬁﬁuﬁ%'ﬁ}‘nage and
related syntrofmas:: Speeilic.exampleshinohide chutiarefnbtdinitedreohstelnidsa(ehgs: glucocorticoids,

such as, buhrabiiited fimRethRiednsolans. Wﬁt@%@%@;@ﬁﬂ@%@ﬂ\%h@%@ﬂﬁhéﬂ

anti- mflamm[?tory agent mcludlng but not i |te pa}proxen SO ddclcifena}c sfo um, diclofenac
geINCHA ]IIl remeitabine b -{I‘{)(Cjn T lly a; idaru mn ]’] roghlon 1(1{:
potassmm celées)in, Suimdac, oxap Fo2 umSa fac, Mefoxicam, up Foten, ke oprofen,

nabumetoﬁ@ﬁ@ﬁ@é@i@f‘@?hﬁ@th@ﬁ%@,*fFéﬁ'emrh)/éékéBpﬁlésélaizmédwqjdgalf@mﬁﬂe-IDurmﬁmtéme Globulin,

myCODhenadaaa:nn@J@;&cc;ml@ap@me;@Z@MQMH&M@E&JMSIﬁ@ssﬂosm@aemllﬂmab salicylic acid,

acetylsallclyllc a(:ld,lmethiyl sallc Ia]tfs ]lflunls }sﬂalae olsalazine sulfa%alazme acetamlnophen
mavigns orethamine )h?@u OTICle; MEaE sTr ciae melenoestrgl %
indomethacin, SUNUAC, metenamic acid, meclotenamate sodium, toimetin. Ketoro dic lofenac,
ﬂurbmproféw%s@am@z pfﬂomramt,on@@(@awpt@mmrm@amwmr&m “E\W@%F@amﬁ%mftam
phenylbutazaﬁk&nﬁwnhﬁﬁbﬂtazgam&r&ﬂﬂpmﬂﬁﬂlamiﬁiﬁﬂ)miﬁﬁ rangne nZilegtenmausathioglucose, gold
sodium thII% 0@gﬂdm % % ethotg &%q&g!ghm@g Iﬂeoplucryldq %obeneﬁ sulflnpxrazone and
benzbromarone acAM anal og mé/fuglng ut not imited 1o, o‘bcm ana ent comprising a

methy|phemdafécam@dmweea?hﬁﬂ§é§ rgfﬁféﬂssﬁﬁ*étmw@matéﬁmh@mﬁaﬁwﬁiﬁ@hmm
dI-threo-mgithylphenidatest-enythresnethytphienidate; prerythremethylghedidateorfiromycein;
di-erythro-mefhyl m%@'ﬂ%l rb%p%e%%%&ﬁ@n&heﬁ%)(! 0 %&M& E@%ﬁﬁkﬁ%‘é a8 Pt Aot limited to,

mannitol, furosemide, glycerol, and urea xamples of second active agent that may be used
for the treéﬁ’ﬁ%‘t’ﬂe ﬂ%%l&ﬁ%ﬂﬂm@ém@ﬁ?ﬁﬁﬁmfﬁnw%fé@& ApfivrR aRBT S dtomes
include, bupasesnotdimitediia:hivtiicyglicantidepsgsgantragentpaiselectipe setotedtinaeuptake inhibitor,
an antiepilgplic, Ag8NL(9aRaPL AL, F?Iﬁﬁél@%%fﬁ?ﬁ@f%%ﬁ&@@@9@8&‘1‘3@#‘8@2@8H}»%rdﬁ%%%@%@é“

topiramate), an antiaryhthmic agent, a sodium channel blocking agent, a selective inflammatory

mediator iHBIBIESRS: tﬁ‘@ﬁ‘dfﬂ’%&@ﬁ?“gig‘ééaﬁﬁ‘ﬁﬁ%Hﬁ?ﬁ%‘dﬁi Eo’h‘?ﬁéﬁmﬁ‘h‘e&ﬁgﬁ?ﬁtlon agent, and
other knowivar;convéniicnabagenisbusathispshee priharapyk: Specificexamplestinaipdecibut are not
limited to. IN&HEONLR, GXYGERED ,umarramngdtqpaa@;mexta,r@mmp%sﬁ&oUmmgs&@an@amazepme

Levodopa, L-DOPA, cocaine, amethyl|-tyrosine, reserpine, terrabenazine, benzotroplne pargyline,
fenodolpaﬁi%@%ﬁ}‘fa?&f"é‘éﬁ&‘&éWe"‘B‘P&WFpé’% & Eﬂ’i’iﬁ%‘?@&ﬁ%ﬁ&e”ﬂ?&hlar‘b‘ié“ LRI
hydrochlordésefegilibirdrechioridedisarbitopainpeidolidelfnesyate | SmematrCRySyrmetrel,
iproniazid,.gloygyiing. RieReizing, isocarboxazid, tolcapone, entacapone, physostigmine saliclate,
physostiamine sulfate, phys,ostiamine bromide, meostigmine bromide, neostigmine methylsulfate,
ambenonipyéieyide edehanlun slerite, Jaatine. prelidoime anlorde, ofidardme dhigrde
trimedoxime bromide, dlacety monoxim, endro onlum pyri ostlgm e, demecanum. naproxen
sodium, diPREAlE G d%b@ha&b&té‘étmﬁ?ﬁ %Yé%%“ﬁﬂﬂmé!aéoﬁk‘am@iﬁﬁ* eifitinisal, etodolac,
meloxicamﬂ,ﬂmumofﬁ@diﬁi@mmiﬁﬂnmabmmﬁﬂm&c@feﬁoﬁbmlmﬁthﬁtr@@t&x{ﬁIM@m'tdﬁax‘abliiaﬁalazine,
gold salts,, D.Im Globulin, )} ofetil, cyclosporine, az rine, tacrolimus,
s 2 g S e A L
olsalazmeGsﬁﬁé%l’az’lﬁéd%{cﬁtﬁﬁ%ﬁb’ﬁﬂ‘@ﬁc‘}ﬁdd?ﬁ)éiﬁablﬁmé’ﬂﬁﬁﬁ&a’b FREFBI &AM, meclofenamate
sodium, tolmietimdeetandlacy dichiofenacyflurhinplefedesoxgiptozim, Pikoxicanpppaeloxieam, ampiroxicam,
droxicam, pivoxicam, tenoxicam, phenylbutazone, oxyphenbutazone, antipyrine, aminopyrine,
apazone, zileuton, aurothioglucose, gold sodium thiomalate, auranofin, methotrexate, colchicine,
allopurinol, probenecid, sulfinpyrazone, benzbromirone, betamethasone and other glucocorticoids,
metoclopromide, domperidone, prochlorperazine, promethazine, chlorpromazine, trimethobenzamide,
ondansetron, granisetron, hydroxyzine, acetylleucine monoethanolamine, alizapride, azasetron,

benzquinamide, bietanautine, bromopride, buclizine, clebopride, cyclizine, dirnenhydrinate, diphenidol,
Aolacetron meclizine methallatal metonimazine nahilone ovvnerndvl ninamazine <ceconnlamine



[00145]In certain embodiments, the prophylactic or therapeutic agents provided herein are cyclically
administered to a patient. Cycling therapy involves the administration of an active agent for a period of
time, followed by a rest for a period of time, and repeating this sequential administration. Cycling
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. [00146]In certain
embodimentsi:acampouads peovided:. berermt: isadministeed-Palysmngieerddividad: dasradrmn; four to six

week Cyc'%twilt%are%m{ e &QQ%@]W%&‘?&W WEEKSd NG ASaaRYre (UherAlows the

frequency, number, and leng th of dosing cycles to be increased. in certain embodinents, a compound

provided hté}‘érﬁf‘i‘s”édh‘l‘?ﬁ%‘f&elﬁ“fﬁ‘f"Wf@‘éﬁ}d1e’§q}?lﬁﬂ3&r@wﬁ’a‘l“mﬂﬁéﬁ‘rf‘]%“éb‘m|nlstered alone. In
certain emizodirienis;saccampau hdipnolsded kerein-igaldministeredytor B geediter aumbeGbf cycles that

would typically;ause dasealraiing sl aubatientio whom,a sesond actvs ingradientds not also

being administered. [00147]in one embodiment, a compound E)rowded herein is administered daily and

continuoudi RS G &SP i e ie a%awwrsw%%ﬂm PGS BBOEse Rl hatKksy, followed
by a breakcafoine ok tvacwesks:-imiotherear botdimenisdthe:dds € gan: e fronRaboit &mgdo about 300

mg, from ahaut fihMe QA0 1%%&19@&&9%%%&%;@%95 c%%g&%lmgc from,ahout 10 mg to about

RIO mg, from about 0.1'mg to about 50 mg, from about 1 mg to about 50 mg, from about 10 mg to

about 50 rigF ¥ aBafuz*zdlM@%%e}wgﬁ‘ﬁfgﬁaﬁrﬂrﬁp&%&w%@#ﬂbﬁ g ORteRbed by a
break. [0048}evoneembedimantisacondpoulishpavidiedhisreinandh & seobrtkactivedhgredient are

administergghealy. uith adminiskation.fithe camparnd Rrayides hersin feeuTing R0 to 60 minutes

prior to the s cond active ingredient, during a cycle of four to six weeks. In another embodiment, the

combinatioh ' ‘ff’ﬁ“é‘é?ﬁﬁb8&%8”6?0\?‘88’81“1%‘8?&%Pe‘iﬁ‘éf“é”s@é%"ﬁ%f%c%iv%"fﬁgvgﬁ?&ﬁﬁ PLHRNIGIEISY by
intravenouspitifuidn dsvisrbatso de!S0rpdinees évdryloytie dnaosrtiaivemisodinients,; thermamiber of cycles

during whl@&t@%ﬁ@mhm@@r@l:tnﬁ@émgmm@mm@te g@@r@nﬂ@tj{@lﬂhﬁ framaheyt.one to about 24

cycles, fro out twa.to about 16 cycles, or fram ur to about three cycles .
P ARMACEUTIEA LB T R DS ABE PO 10h JeTPH T Sl Sompositons
can be uselhigrehisiprdiobration diordividubiosimglenimt: db@ﬁgecf@mqstmwakrﬁm%tlcal compositions

and dosag@hf&mxmoaﬁdsﬁtm!emlﬁammiﬁéfarcgmmanok,&s%m@dch%ﬁmnw @M@m@ﬁf@m@aﬂy
acceptable saII solvate st‘_?rems mer,}lgdzg{odrul% Stl"% %of Pharmaceutica §L6 Tpmaosiltlon and dosage

dh esiro L'ﬂ a 1SS, etal c; eto OS hate; exeme 6&6& azaraine,
forms prowﬂe ereln can er comprise one or m XCIp ients. t armaceutical

com pos|t|§ﬁ§%ﬁﬁ1@6§&f@é’f@rﬁ%*ﬁ¥éﬂﬁdé@ e 8aﬁla$§é<rc8mwir§ec fludarabine;

fluorodaunorunicin hydrochloride; forfenimex; formestane; fostriecing fotemustine; gadobinium
texaphyrin; gallium nitrate; galocitabine; ganirelix; gelatinase inhibitors; gemcitabine; glutathione
inhibitors; hepsulfam; heregulin; hexamethylene bisacetamide; hypericin; ibandronic acid; idarubicing
idoxifene: idramantone; ilmofosine; ilomastat; imatinib (Gleevee®), imiquimod; immunostimulant
peptides; msulin-like growth factor-1 receptor inhibitor; interferon agonists; interferons; interleukins;
iobenguane; iododoxorubicin; ipomeanol, 4-; iroplact; irsogladine; isobengazole; isohomohalicondrin
13; itasetron; jasplakinolide; kahalalide F: lamellarin-N triacetate; lanreotide; leinamycin; lenograstim;
lentinan sulfate; leptolstating letrozole; leukenna mhibiting factor; leukocyte alpha interferon;
leuprolide+estrogentprogesterone; leuprorelin; levamisole; liarozole; lingar polyamine analogue;
lipophilic disaccharide peptide; lipophilic platinum compounds; Hssoclinamide 7; lobaplatin;
lombricine; jometrexel; lomdamine; losoxantrone; loxoribine; lurtotecan; hutetium fexaphyring
Ivsofylline: Ivtic peptides: maitapsine; mannostatin A; marimastat; masoprocol: maspin; matrilysin
inhibitors; matrix metalloproteinase inhibitors: menogaril, merbarone: meterelin; methioninase:
metociopramide; MIF inhibtor; mifepristone; milefosine; mirimostim; mitoguazone; mitolactol,
mitomycin analogues; mitonafide; mitotexin fibroblast growth factor-saporing mitoxanirone;
motarotene; molgramostim; Erbitux, human chorionic gonadotrophin: monophosphory! hipid
A-myobacterium cell wall sk; mopidamol; mustard anticancer agent; mycaperoxide B; mycobacterial

cell wall extract; myriaporone; N-acetyldinaline; N-substituted benzamides; nafareling nagrestip;
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one or more additional active ingredients. Examples of optional second, or additional, active
ingredients are disclosed in Section 4.4, above. [00151]Single unit dosage forms provided herein are
suitable for oral, mucosa] (e.g., nasal, sublingual, vaginal, buccal, or rectal), parenteral (e.g.,
subcutaneous, intravenous, bolus injection, intramuscular, or intraarterial), topical (e.g.; eye drops or
other ophthalmic preparations), transdermal or transcutaneous administration to a patient. Examples
of dosage iekms inpludecdint: asganiot Hiphehio riabletsioapleiscapsuhesbstichhasisofi-elastic gelatin
capsules; GGl 1RENES:|0rpagR R dISREIRIRNT: AURRORIoNas PANIRLS ARTasals (6., nasa

sprays or inhalers); gels; liquid dosage forms suitable for oral or mucosa] administration to a patient,

including SGSBEREIENs Q& jFAHarNS B TRSRdsdies U g e pikero REPOR A METRAsions, or a
water-in-oibdiuidremulsion sy solulitrsnancrelixinplliguidadosag extdifmsa s ulablenfariparenteral
administrafion, 1o & 9&%@&5; 99{50%99%&5 aﬁa?&c%emwg‘fg L%Q!&BQF%QRM%M@B!% for topigal

administration; and sterile solids (e.g., crystalline or amorphous solids) that can be reconstituted to

provide liqehl RSBRYE T RT8 CRiEESI € FaP 5P RtET P AR RSPt A B RE Ot 52 Y1 B mposition,
shape, anddtjipe:gkdosage ferms providedrhensirfosithygicadiliwaiyohdependirigrondheir use. For
example, 3,d0sA0G.{OrmSeaLID ;‘ihﬁo%Ht?uUﬁé}Hnﬁﬁ&Qﬁp%Q &@%ﬁ% DRY. GRRLAiRiarggr-ameunts of one

or more of the active ingredients it comprises than a dosage form used in the chronic treatment of the
same duse&@bﬂ%m%‘}w%%d%léﬁ‘fé‘}‘éﬁ‘“adé%\‘g’é“fd?ﬁﬁbﬁ‘féy’@é‘ﬁ?a}ﬁ%ﬁl?éﬂhP‘a}%ﬁr&@‘@f’ﬁ’ﬁé or more of the
active ingreldients-itigemprisgsdethan amworall dos agdifonytuspddostreabthey Samedissase. These and

other wayinuhiahiSPEGilic-AQaRARLIBRNS FRcaMPassad Oy s diselesyre willyaky tom one another
will be readil apparent to. those skilled in the art. See, e.g., Remington 's Phgrmaceutlcal Sciences,

18th ed., MER PuBiisHTH ‘“‘E&&B‘ﬁ”?’}ﬂr(ﬁﬁﬁ‘jdlfﬁ‘bﬁﬁﬁﬁ ‘éé%g*‘?wpgf‘ﬁ%&ﬁ*h@ﬂ "tR6 BiEFmaceutical
compos|t|0m3and1@m3a@@fﬁmﬂsqbr’0mdedunemm conipkisaidne oy mordasxtipiertobBuitable excipients

are well knpwaxidhese ski e@rénah@narmmhaﬁma% ag}qo%llmi&iﬁgl%@ma@é@mmfele excipients

are prowdeql Qereln Wheijther a pa,réj; %r excipient is suitable & éhﬁ}%ni?u?rﬁ%o& Anto a pharmaceutlcal

T Tds HY HOTS;, T4 }b]for Cfcﬂ Cn}etll { 1
compositioR or 36555 PO depends Sha VAN G TSP WaltknOWRH e JH iEd&i g, but not

limited to, th!éwvayllhomwneh ﬁibr@maagtﬂmﬁmumpb@mmmmmmmmw Bor ekamble, oral

dosage forarmgiich a@ﬁablata: @y SeRiaIL EXCigienis iah Stitadfaruse imRansntenakdasage forms.
The suitabiity of & pariiculay excipient may.alse depend,on the speciic aglive Ingredients in the
dosage form. For exam Ie the ‘decom %SI ion of some active mgré)d"le"ntg mgyS%e AcCeterated by some
excipients ﬂsﬂeﬁ*a@mmﬁa *@ﬁ'w}iéhcéﬁféb@éé@ 6! Vot PoRERVEdHGredishesothiat sompiise primary or
secondaryspsiResate padicubany ﬁﬂﬁﬁﬁﬁﬁb&es@cﬁbﬁﬁiﬁtﬁﬁ@ﬁ&ﬁéﬁﬁ%deQ@Jﬁ’lﬁlﬁﬁiéi(}%ﬂpﬁﬁf&eqUently, this
disclosure encompasses, pharmaceytical compositions and dosage forme that.contaln itle, if any,
lactose other mono- or di-saccharides. As use&hereln tche ferm "lactose- %rée meéans that the amount
of lactose ﬁf@%t%ﬁhv}wﬁé{ffﬁ’é Bt W@ﬁﬁ@t&?ﬂ‘i‘ﬁﬂ?‘ﬂﬁc?‘é‘é@é‘}ﬁ‘f@%é’@?&tﬂ%ﬁoﬁ%&i‘é&ﬁf an active
ingredient s{A0b4dLactosuftperadampesitiensdinaiided hergiortanegmpiiseextipienisathatare well
known in (30,0l AR, (RLEXBMEIS MG ERARIASOREIAMBRIARNER (2002). In

general, lactose-freé compositions comprise active ingred |ents a binder/filler,"and a lubricant in
pharmacedﬁ’é’a‘W’éBﬁfﬁ‘a’ﬁ’HJé“ﬁﬁ‘H“bﬁfaﬂﬁ’a&‘é{hlMfl?%ﬁé&ﬂf&ﬁ@*%ﬁ%@ Tﬁ‘ﬁéi‘faﬂ‘}%%odlments
lactose-fregrglosage:{onmsJono vidgdriier eips aompoisaidsily edngredianisjaictednystalline cellulose,
pre-gelatinized, Siargh.. angmgnsaamaxew@m Qoﬁr?&lmﬁ disglosyre fuihes encompasses

anhydrous pharmaceutical compositions and dosage forms comprisi %%actlve ingredients, since water
can fac.nta&@’fwé"arééma%n%%a% KomTSBImES: Eor@karmiphs, e st o BT S 8714) is
widely acceptéainthepphamigeewticabarsdas aiiadhs disiviulatingiongsernmvstopage:in order to

determine ghataglerisi] §§lf§&écblé§:§f1%|rfo%?c0;fdm%%¥ﬁbﬂ&¥p@itﬁ9UH&L@HQ”ﬁ@y%sﬂmﬁs&@ﬁa;&g Jens T.
Carstensen, Drug Stablllty Principles & Practice, 2d. Ed., Marcel Dekker, NY, NY, 1995, pp. 379-80.

In effect, waigrgnd heat accelerate the decomposiipn,of some compounds, Thus, (he sffect of water
on a formuiation can be’d grea significance since moisture and/or hu mldlfly are‘commonly

encounteré&dearipg micfactireerhEndlingipaskating ceio fagé sshiprmentiantRide) oftfoamulations

. . N . . . £ .
semaxanib, cyclosporin, etanercept, doxycycline, borezomib, oblimersen {Genasense™), remicade,
docetaxel, celecoxib, melphalan, dexamethasone {(Decadron™), steroids, gemcitabine, cisplatinum,
temozolomide, etoposide, cvclophosphamide, temodar, carboplann, procarbazine, gliadel, tamoxifen,

topotecan, methotrexate, Arisa®, taxol, taxotere, fluorouracil, leucovorin, irinotecan, xeloda, CPT-11,
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[00156]Anhydrous pharmaceutical compositions and dosage forms provided herein can be prepared
using anhydrous or low moisture containing ingredients and low moisture or low humidity conditions. In
certain embodiments, pharmaceutical compositions and dosage forms that comprise lactose and at
least one active ingredient that comprises a primary or secondary amine are anhydrous if substantial
contact with moisture and/or humidity during manufacturing, packaging, and/or storage is expected.
[00157]Anianhydroushphasmace bticadroonpasitio nPslaoNa heNrepaked and-stonaaisuahvthat its

anhydrousialiss IRlgtained,J.aertaln smhadmenis, aniydious cemaesiions.arg.packaged using

materials known t(éfprevent exposure to water such that they can be included'in suitablé formulary kits.

Examples Gtk é‘HQEﬂ&@lH@"i‘ﬁ&ﬁﬁé O ArE 3Gt RAREE B8 hEATR RSN e SR ¥6E e plastics, unit
dose containgrssfeogarvialepidiistenpacksisanddstripuprokd (001 58] dischorirefurther

encompa%@%@@ﬁ%@ﬁmwQQMP&U%@M%?%J%DSAB Sssgmﬁfise one or more compounds

that reduce the rate by which an active ingredient will decompose. Such compounds, which are

referred to { as sté?\blll mcIude but are not |n3|ted to, aaftlpm ants such as ascorbic acid, pH
buffers, or[s baffers & the gxrﬁnéﬁnf r‘l’ﬁ“fyﬁées‘“(())l e‘ik‘(e:flﬁ‘iélﬁ% e QG rﬁ%ﬂt‘ﬁﬁstbg%lﬂc types of
active ingreditsdtsiry aitddsagrecfeared srraiediffied tepefdingrarrdaotors sdicl asichataiotdimiteddo, the

route by whiehnitisrior beiadministened i patients:daweeriain ambodimentsi dasage fauns provided
R e B D R o

certain em ments, the dosage forms provid rein comprise a compoun@’prowded herein in an
amount of @byt @1 o9/ ?’55,7?1.59/91@13 ‘172.5:01’3,%‘?95?@0% REIEed®D; 36502200, 250, 300, 350, 400, 450,
or 500 mg. [00159]In certain embodiments, the dosage forms comprise the second active ingredient in
an amount @ 13t aboutik 800, stkont ahtuthbeios abouib 00 uig, fikam abautithtevabut 350 mg, or

from about 2040, aRAKhAC Mtk RLAATRE IS ARESILE ranh ol serand. agtiye, ageri.wil depend

on the specific agenf’use the type of diseases being treated or managed, and the amount(s) of a

compoundP BRI Revein %’HacﬁwwndH‘é‘I“é?dkﬂ‘Ft?Bﬁaf’éEw%@“éﬁ’t‘s %ﬁ&mrénﬂy*amﬁmfgtﬂred to the
patient. 4.6/kQRALRE Stk QRMS: 00 160jRharmace utidat Cormpositinnsipreiddedsherein that are

suitable for,qral amiisiratianian beAtesaad an disslelf dasags (oIl as, but are ot limited

to, tablets (e.g., chewable tablets), caplets, capsules, and liq U|d°s (e.g., flavored syrups). Such dosage
forms conf&?ﬂ’ﬂ‘é"d@féﬁﬂ‘ﬁeiéicé{méﬁﬁ‘fé’%fﬁ&?v@’iﬁ&w&éﬁf elaﬁafmag? B8 Bt B Hthods of

pharmacy WeélPA antagonists, and other therapeutics found, for example, in the Physician s Desk Reference
2003. Specific examples include, but are not limited to, salicylic acid acetate (Aspirin®), celecoxib
(Celebrex™), Enbrel®, ketaming, gabapentin (Neurontin®), phenytoin (Dilantin®), carbamazepine
(Tegretol™), oxcarbazepine (Trileptal™), valproic acid (Depakene™), morphine sulfate,
kydromorphone, prednisone, griseofulvin, penthonium, alendronate, dyphenhydramide, guancthidine,
ketorelac (_Acuiarﬁ}, thyrocalcitonin, dimethylsulfoxide (DMSO), clonidine (’Caiaprcssﬁ}. bretylium,
ketanserin, reserpine, droperidol, atropine, phentolamine, bupivacaine, lidocaine, acetaminophen,
nortriptyline (Pamelor™, amitriptyline (:E]avil&"), lmpraming {‘Tofmnil@), doxepin (Sincquan™),
clomipraming (Anafranil™). fluoxctine (Prozac™), sertraline (Zoloft™), nefazodone ( Serzone™),
venlafaxine (Effexor™), trazodone (_Desyrel’jé7‘), bupropion {W ellbutrin®), mexiletine, nifedipine,
propranolol, tramadol, lamotrigine, ziconotide, ketamine, dextromethorphan, benzodiazepines,

baclofen, tizanidine and phenoxybenzamine.

[00133] Examples of sccond active agents that may be used for the treatment, prevention
and/or managenent of MD and related syndromes include, but are not limited to, a steroid, a light
sensitizer, an integrin, an antioxidant, an interferon, a xanthine derivative, a growth hormone, a
neutrotrophic factor, a regulator of neovascularization, an anti-VEGF antibody. a prostaglandin, an
antibiotic, a phytoestrogen, an anti-inflammatory compound or an antiangiogenesis compound, or a
combination thereof. Specific examples include, but are not himited to, verteporfin, purlytin, an

angiostatic steroid, rhuFab, mterferon-20, pentoxifylline, tin etiopurpurin, motexafin lutetium,
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known to those skilled in the art See generally, Remington 's Pharmaceutical Sciencesed., Mack
Publishing, Easton PA (1990). [00161]In certain embodiments, oral dosage forms provided herein are
prepared by combining the active ingredients in an intimate admixture with at least one excipient
according to conventional pharmaceutical compounding techniques. Excipients can take a wide variety
of forms depending on the form of preparation desired for administration. For example, excipients
suitable fof-tiserdni oral-liguitley-aerosohdobage fiatimstincliudercbut- rediat lniteidbto, water, glycols,

oils, alcohglg,,f x&rn&e%e@g%e,m&é%ry%w@fﬁ ARdLEAlRLINA A0GHIS. FXAmBIES.Af fglpients suitable for

use in solid ora dosa e forms (e.g gow ers tabléts ca%r);ules and cap ets include, but are not

limited to, STETEHES; %ﬁaPéi"?nﬁ?:%"B iSRRI S o é%féggfl&ﬁtﬂé&r §EME Rubricants,
binders, anchdisintegratirlgaienis.-Betapsesof. the«rl?eas@ldflamhmmaammmabIﬁ%mﬂxdapsuIes

represent e, sk AAYANAGROURAALA9RARENIL A AL case salieelpiants are employed.

If desired, tablets can be coated b standard agﬂeous Qr nonagueous tech nlques Such dosage forms

can be preﬁ&?’éd‘f})}"ﬁﬁy"mﬁié Hféﬂ’?&f&?“c?f‘bh% P N Cganérar pharREiRied Esisositions and
dosage fortmstaréepfepated) byeuniiorrhlys aprdvirttiratelyFadmixing dregctive tingredie AtS$with liquid

carriers, f”B@J% %ﬂd&ﬂaé&l&@éﬁoﬁfg% éoﬂﬁj‘?ﬁiﬁ) ﬁ%ﬁ%%ﬁ@&@%@r%@t&r%ﬁ@gﬁﬂiﬁE\d@ﬁired i
presentation if necessary et can ared by compression or molding.
Compressed TEBletS ELH Bt (E‘ﬁrlé’p%i?/%% ﬂ%ﬁﬁ%‘é‘é@ﬁ?&ﬂhﬂ? sﬂf&%ﬁpﬁgg hife'e ‘(‘%ﬁvlé%gredlents ina
free-flowingofobin Alicti ths powdar oitgranutess optionsiydidxed mithiamextipientcMolded tablets can
be made by molding in a suitable machine a mixture of the powdered compound moistened with an

inert liquid[ddugt. [OOlﬁ@}Emmm%@tﬁ@&ﬁi@i@gﬁ&that ﬁ&ﬂﬂé&ﬂd&&’& iacafahﬁloaage\/fﬁﬁmﬁ provided

hereln include: . arenet Imiied (e, Bindars, iprs. disiateatants. And bricants, Binders sutable for
5 e dt %orn starch,

use in pharmaceutlcﬁ compositions an osa e forms |nc but ar not I|m|te
potato staréHorBiHeicstarEpes, %}éwﬁmﬁa%ma{*@rfar@mwéﬂﬁn@mﬂ@%ﬁéhrag&a@ac%Pcstfmum alginate,
alginic acidxafiprs alginries: powddree:iragachntbyguangiiprocalltioseranddtsderivatives (e.g., ethyl

cellulose, gellujose aqst%%&%w&msm 9?4!!#8% s%ﬁcélh'&h 29%%”{ Bﬁg%é{”b%trhh’kcl%”u'ose)

polyvinyl pyrrolidone, methyl cellulose, pre-gelatinized starch, hyclroxypropyl methyl cellulose, (e.g.,
NOs. 220813508 B0 IS alME LEMAGEE 2 dNsET e tris Bt 6AIS T B8 forms of
microcrystadiing pkllelesedhgied®cbuitlarennol dimitedrtocith € ymaterialsobaleh gy AWIC Elpld-101,
AVICEL- PHCSJOQ,’% V}ﬁﬁ[ﬂBg 581, AV10EL-PH-105 (available from FMC Corporation, American
Viscose Division, chel Sales, Marcus Hook, PA), and mixtures thereof. An specific binder is a
mixture ofﬁéqr%(jrystalhge ce!lulofse an&i sodlu[p carbox meth dgllu ose sold as AVICEL RC-581.
Suitable ahhydrous or IG5 BT rS CRCBTER S PR A tt|v ORI A IEE T BILL BWR"and Starch
1500 LM. [pd1r6siExasmetesioffilersrshitzivtenfon gneé iathédraairidedudiciitompositiond tand dosage

forms proviged-harsin incleee, butiareipaklimiteddontalemtalaiincarhonate (e @osaFanies or
powder), mlcqocr stalllnFcFellqusehp V\fder‘cqe0 dJr:ellulose]mggx ﬁtes Plfﬁogqhbn%agpltol silicie acid,

end 1} anijag ) {cras
sorbitol, starché’ re- ée?a nize ?rch Tand mixtures thereof. 1n €értain em Sénts the binder or

filler in phMa“@éw@a|n%!ts¥ﬁp@sltmh@wt‘svmenheﬂ@fmﬁ%o;sf@fséﬁth?ﬁfromdaﬁwfiwn@uabblm«w weight
percent of the pbapmacsuticakeompasiionQitasagifomdiude, but arc not limited to, warfarin

{Coumadin®™), a diuretic, a cardiac glycoside, digoxin-oxygen, diltiazem, nifedipine, a vasodilator
such as prostacyelin (e.g., prostaglandin 12 (PGI12), epoprostenol (EPO, Floran™), wreprostinii
{Remodulin™), nitric oxide (NQ), bosentan (Tracleer™}, amlodipine, epoprostenol {Floran™),
treprostinil { Renwéulinx‘), prostacychin, tadalafi] { Ci&lisﬁ), simvastatin (_Z{)601‘®‘}, omapatrilat
(Vanicvﬁ"), irbesartan {Avapmw), pravastatin (Pravache]g}, digoxin, L-arginine, tloprost, betaprost,

and sildenafil (Viagra®).

[00136] Examples of second active agents that may be used for the treatment, prevention
and/or management of asbestos-related disorders include, but are not limited 1o, anthracveling,
platinum, alkylating agent, oblimersen (Genasense™), cisplatinum, cyclophosphamide, temodar,
carboplatin, procarbazine, ghiadel, tamaxifen, topotecan, methotrexate, taxotere, innotecan,

capecitabine, cisplatin, thiotepa, fludarabine, carboplatin, liposomal daunorubicin, cytarabine,
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[00166]Disintegrants are used in the compositions provided herein to provide tablets that disintegrate
when exposed to an aqueous environment. Tablets that contain too much disintegrant may
disintegrate in storage, while those that contain too little may not disintegrate at a desired rate or under
the desired conditions. Thus, a sufficient amount of disintegrant that is neither too much nor too little to
detrimentally alter the release of the active ingredients should be used to form solid oral dosage forms
provided hereinx o hemaunt obdisintagrant Msesky anes base dinpanithe-tyesak faimulation, and is
readily disgernible.to E@%%‘E 8&9&94519%%5!9&%,tbﬁp%gpl{&%‘?! tain. embodim %ﬁ‘&éﬁ&!ﬁ%rﬁ%%‘?%%%‘%é'

compositions provided herein comprise from about 0.5 to about 15 weight percent of disintegrant, or

from about P AR B EhGHEPE FeEnt GREN ARt o8 DNl tte GravRY tiRdt Civ 158 fsed in
pharmacetticapcompgsiiensdaachdesage forms provided herein include, but are not limited to,
agar-agar, alginic acid, calcium carbonate, microcrystalline cellulose, croscarmellose sodium,

crospovidgpe; Pglacrilin-pRtaesiume.eediim Siaeh al¥calats. RO Ak taRiaca Starchuether starches,
pre-gelatinézf%%starph, other s,tarphga?,_qlgys, gtgerbalgdins, oEther eIIu\Ihcises, ums, and mixtures
thereof. [0D BB FABHERRES thE B4 BB A SRR SO RO RSOSSN 4 MBS age forms
provided hereidriaciudechem e snbtdimirsdiny caltivn sidarate, mdlyaesiuimistedrae, mineral oil, light
mineral oilyghiearia, srbitRibranmoLRalethvleng.ohcelitheralyaels.istealimagish, sodium lauryl
sulfate, tall%,cqudr? egli?l}gql}\{g%%;[agiﬁ ‘h%l] (%.g.h@egnuﬁoil , COtl _nsgeetd oiI,Fquanowgr (qil; sesame oil,
olive oil, cOrn oIt rant soy Ean ollj. Zine Stearate. é’fﬁy ’cr)’ﬁaa e et %1/ fatrea él}pé)ﬁnarf ST mixtures
thereof. Adefitionsfiayraantsinhdiiriérfor estamipisacsyidid ssiliodigeiER@SIPRe0ierignufactured by
W.R. GragecGoicof Baltimare.MB)i, somgulated prinsehofgynihetic.silisadmarkstesiby Degussa Co.
of Plano, Eé}an?'?ﬁBi%b‘?lL (a pyrogenic silicon dioxide product sold by Cabot Co. of Boston, MA), and
mixtures thereof. It usedat all, lubricants are typically used in an amount of less than about 1 weight
percent of the pharmaceutical compositions or dosage forms into which they are incorporated.
[00169]A $8ld*5hal dosEgEIfT pioiRiE HsrsprEobeR S A i diirer PR dRE Hatemh, anhydrous
lactose, miorborysialinecelililnsenpofitinyipitseldonelusterricacid, iIcalkeidalantkiydrous silica, and
gelatin. 4 62 GONTRQLERAELEASE ROSAGRFORMSINIOINGNe Agrediepis provided herein

can be administered by controlled release means or by delivery devices §1at are well known to those
of ordinary SRHI-tHE SipSekiRim TSR Btk e ure- BT ARitEd i sk Hbstibat f' 0%, Patent

Nos.: 3,840 13 81:6y899¢. 31H3B:809; 85881 28( ahd #1008 11De® 6V, 3B315; 058505, 591,767,
5,120,548, 2,1 31043008354 68 R 3Rded Q). AR (33208, £a1AT whishds dngawpraigd herein by

reference. Such Josage #fz‘?mz can be ufsgad to provide slow or controlled-release of one or more active
ingredients TSG B BN B NP Br BB E B TBL &  BHREPE SRR G &, permeable
membraneésyissimotiosysterhsthmultilaye egatings swicre particlds;iligosoded, simctospheres, or a

combinatigiytheseaf te aravidectherdesiied release prefile invatying Rropstionssutable _
controlled-‘.retgc_aéggﬂformg tions knqwn o those of ordm?éi((%?lé" in.the art, i cluding those described

. Al FibEd ., phtggniucieotides conjaining unmet 5 zd L0 N 7, VlEc
herein, cafi'be readily selected T8 (e Wit the' A&tVE hgrédients’ proviaed nérei 1%é distlosure thus

encompasseisusing Reniit ehssige- forms suitable for oral administration such as, but not limited to,
tablets, capsules, gelcaps, and caplets that are adapted for controlled-release.
(00139} Examples of second active agents that may be used for the treatment, prevention

and/or management of CNS disorders include, but are not limited to: a dopamine agonist or
antagonist, such as, but not mited to, Levodopa, L-DOPA, cocaine, a-methyl-tyrosine, reserpine,
tetrabenazine, benzotropine, pargyline, fenodolpam mesylate, cabergoline, pramipexole
dihydrochloride, ropinorole, amantadine fiydrochloride, selegiline hydrochloride, carbidopa, pergolide
mesylate, Sinemet CR, and Symnnetrel; a MAQ inhibitor, such as, but not Hmited to, iproniazid,
clorgyline, phenelzine and isocarboxazid; a COMT inhibitor, such as, but not limited to, tolcapone
and entacapone; a cholinesterase inhibitor, such as, but not limited to, physostigmine saliclate,
physostigmine sulfate, physostigmine bromide, meostigmine bromide, neostigmine methylsuifate,
ambenonim chloride, edrophonium chloride, tacrine, pralidoxime chloride, obidoxime chloride,
trimedoxime bromide, diacetyl monoxim, endrophonium, pynidostigmine, and demecarium; an anti-

inflammatory agent, such as, but not limited to, naproxen sodium, diclofenac sodium, diclofenac

44



[00171]All controlled-release pharmaceutical products have a common goal of improving drug therapy
over that achieved by their non-controlled counterparts. Ideally, the use of an optimally designed
controlled-release preparation in medical treatment is characterized by a minimum of drug substance
being employed to cure or control the condition in a minimum amount of time. Advantages of
controlled-release formulations include extended activity of the drug, reduced dosage frequency, and
increased patishincemplianceslindadditipn-eoaifoliediralense facmulations:panhe dsadita, affect the
time of onsgt of 4GHON. o Ifel &ha{;%%?”%h?% SHeh a0l ,Sgn'«e%’%fioﬁt 19@%1%”9 can thus affect
the occurrence of side (e.g., a versezvI Ic'fects 00172 Most coritro ease formulations are
designed t8’ﬁhﬁlanﬁ%&§%w AGURE GG TR cEUEiFoFatiBAY At Srotipey hp rstlicestne desired
therapeuticatifiget anchgratsiallyianiicontinUually veleastnokathar amoulnis:of Jsugatalmaintain this level

of therapeylic.gr.piaphagti.alest Ques.an extended perind ot ime. . arder g mainan pis constant

level of drug in the bady drug must be released from the dosage form at a rate that will replace the
amount of rﬂ@fﬁréihd‘m@tﬁzﬁgﬁ%&@ﬁ%x@f@fédwmlfﬁéa&bdwmwanéméaﬁ&ga\mmcnve
ingredient camxlenstiruated: iy argusdonditlonsiipghicing; iyl riot, linited talqpkdptemperature,

enzymes. walar, or.olhet ARYsialngisalsandifions A1 GomPROUIAS. of6. 3 L ARFNIERAL DOSAGE

FORMS [00173]Parenteral dosage forms can be administered to patients by various routes including,
but not imIEeY A Kt IERNEEUS, ﬁ?ﬂr%f\?éh’&%’ﬁﬁcﬁh&ﬁﬁﬁ“ﬁ@ﬂjg%f&éﬁﬁm shramitisdttatr AAy
intraarteriadnBacausectheirchdministrationdy picallyiypassés patientsimagurdd detenses against

contaminapfs. pRtenteraldnsaasfommaals psisiabhsisrile. prsanahis, ofhring sterilized prior to
administration }o a patient. Examples of parenteral dosage forms include, but are not limited to,

solutions rédy %srmﬁjawﬁaﬁhﬁvg}dmaudé@w%m%@fu.%%wszawgu%béﬁﬂ*@aw%m?ﬁaceuucm|y
acceptablevéhiote debdinjeiction)isuspbmsibnd readyifbrinjectionscand extlilsions-{8047H4]Suitable

vehicles thateambanusediionpromde-RRrenteralfosag fof&%@ Ripvided herein.agwiglbknown to those

skilled in the ahrt Exampl?s include, but are not ImAlte to: Water for Injection USP; aqueous vehicles

such as, biEABT RAEY 1 B R E HSREE e i BIHG &M fljection, Dextrose injection, Dextrose
and Sodium Chloride Injection, and Lactated Ringer's InJectlon water-miscible vehicles such as, but

not limited [ 18fHy1 alcokempbsiyetripenegiyecateanhpagprspyrsier gy cskaag. Rensatorous vehicles
such as, butdetdimigchta; €0rN ikjcoitanseasaikpeandt oibsrsamea il ethytolgate, isopropyl

myristate, and sz iReRzaRls: ARl amaRnds.baincienss e splubiliy.efgne o more of the
active ingredients dlsclosed:hereln can also %e incorp oratecﬂ’n e parentera aosage fonns provided

herein. Fof BEHBiee Y GHERA ARG S d%‘?R?é%Rfé’é*céﬁ‘B‘é"iﬁ%‘éﬂ‘%obﬁ*fé?é%’é’%é $BIOBARY of an
immunomedutaidine comhpouria grovidedvaeieinl ano i sde fivatias. Sea; esgnj ik FakaientdNo.

5.134.127 r RGN ARGRIPRIRISHL RELBINOY LRI ARE G 4 Ad QRLC AL AND. MUGEORA RRSAGE

such as, but not limited to, methylprednisolone, dexamethasone and betamethasone); an anti-
inflammatery agent, including, but not limited o, naproxen sodium, diclofenac sodium, diclofenac
potassium, cefecoxib, sulindae, oxaprozin, diflunisal, etodolac, meloxicam, ibuproefen, ketoprofen,
nabumetonc, refecoxib, methotrexate, leflunomide, sulfasalazine, gold salts, RHo-P Immune
Globulin, mycophenylate mofetil, cyclosporine, azathioprine, tacrolimus, basiliximab, daclizumab,
salicylic acid, acetylsalicvlic acid, methy! salicylate, diffunisal, salsalate, olsalazine, sulfasalazine,
acctaminophen, indomethacin, sulindac, mefenamic acid, meclofenamate sodium, tolmetin, ketorolae,
dichlofenac, flurbinprofen, oxaprozin, pirexicam, meloxicam, ampiroxicam, droxicam, pivexicam,
tenoxicam, phenylbutazone, oxyphenbutazone, antipyrine, aminopyrine, apazone, zilcuton,
aurothiogiucose, gold sodium thiomalate, auranofin, methotrexate, colehicine, allopurinel,
probenecid, sulfinpyrazone and benzbromarone; # ¢AMP analog including, bet not limited to, db-
CAMP; an agent comprising a methyiphenidate drug, which comprises I-threo-methylphenidate, d-
threo-methylphenidate, dl-threo-methylphenidate, l-erythro-methylphenidate, d-erythro-
methylphenidate, di-erythro-methyiphenidate. and a mixrare thereof;, and a diuretic agent such as, but

not limited to, mannitol, furosemide, glyveerol, and urea,
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[00176]Topical and mucosa] dosage forms provided herein include, but are not limited to, sprays,
aerosols, solutions, emulsions, suspensions, eye drops or other ophthalmic preparations, or other
forms known to one of skill in the art. See, e.g., Remington 's Pharmaceutical Sciences, 16th and 18th
eds., Mack Publishing, Easton PA (1980 & 1990); and Introduction to Pharmaceutical Dosage Forms,
4th ed., Lea & Febiger, Philadelphia (1985). Dosage forms suitable for treating mucosa' tissues within
the oral cayity ¢an be formulated Bsamauthwashes i asosalgels.[00 LéAlRuilahle.axsipients (e.g.,
carriers an dijuen(z) and o malerlafs (el can e sed.fo provide topical.and muppsal dosage
forms encompassed by this disclosure are Well known o those skilled m the pharmaceditical arts, and
depend on'ilee patittiaictisatREtBIRTATT & g IO PRARHI S (Tt B Yot FB48e Bt Me8hge form will be
applied. Withthahfactwyaming, dypiaal-exeipistisineidelcbii-atenolhmitet 1owaterymestione,
ethanol, etiylgng.glyeq!. piopMens, Ahisol, Buanech Sl sgproayl IXTisials: isopropy amitate.
mineral oil, and mixtures thereof to form sdlutions, emulsions or gels, which are non-toxic and
pharmaceGticiRy ARERBEAIEINRYteiperlot HiRhEEtARRS BRSSP BkBeftRer t9PRaYARALeutical
compositiongmandg dosagepforms,if desieo:Examplesof, suchadditienal ingradients are:wal known in
the art. Se%b%auﬁwgﬁﬁn maceiicalReientes. Joth.and &R sdseplack Byblishing, Easton

PA (1980 & 1990). | 8]The pH of a pharimaceutical composition or dosage form may also be
adjusted tdﬁ?ﬂb’?%ﬁ&i%@’&?@ﬁ?@?‘}ﬁé‘?‘é B%ﬁ@ng?e%'%ﬁig@sfﬁ?ﬁ%mﬁﬂﬁgﬁﬁﬁrifg‘?be%)’é‘ﬁivent
carrier, its j:mmi;@meagmmctﬁmﬁdﬁyrqamb&eadjmst&tin@mmm@ebi&legyinemmwhmﬂ&such as
stearates canalza be.added.[o phagnaceuiral CoMPRBIIoNg.0ld95R0R (0P dn;advantageously alter

the hydrophilicity or lipophilicity of one or more active ingredients so as to improve delivery. In this
regard, ste3TSHREREH JERIBRE SISO ISITRB TS RlaoER S SO Ers IRy IS IBF surfactant,
and as a delwsry-erlsgitoing bropédretraticgmerhancihg! fge atidffere nbisalts, ddydtatesmor solvates of
the active ingreglients caphrisisd dRdHiNeradiHs! he-RICREHIES Qhi Fasuling.compasition. 4.7KITS

[00179]The compounds provided herein can also be provided as an article of manufacture using
packaging THEPERIE Rl RAGWATE HEEE B SRR TRE i 88 genty ¥ dpa 16323, 907;
5,052,558 panek 5103825 2ibExdimipte sxef phiarmacetricad pack aginganatdniaisimcheterdat.are not
limited to, blister.RacksrLotie s dHAES INNAIGFS AWMRE. ARG Via]g saaNtainessnsyiRges, and any

packaging material suit%)ble {]or asel.?cte formulatiorgiand intended rrg)]d_ . of agl in{.stratign and

treatment, [0 B’]ﬁ?’g\(}? el a_teerg?lfeaﬁs(%yé’ir(g %‘s’f Waites _{” liéentﬂ‘gggl P)lf? & i’831dpra'°c‘:‘il fSHEF: can simplify
the administhatieh:oflasprdpiardicaniduntdofsalitivednglediehtsiolas ubdetinm eéralpzombodiments,

the kit provideghbrain inclsdas.aceniaine! ahsha05age{Rin-plR.comparnemReavided hetein,
including aésimgp enz?lnt'tomer a mixture of.an.enanti%meric pair, an indi\g'dual diastereomer, or a
CHAC, Iur

. C i rofen. OXaprozinl, prroxXicanm, meioxXicali, a TOXICAY, roxiCain, pivexicam,
mixture of diastereomers thereat: of a phiarmaceutically accef)?gkfe salt, ‘solvate; 'or prodrug thereof.

[0018 1]In éenairrentbatifsigicrepiaribaes A TontHneMComprsingiactosagE ™ rm of the

aurothioglucose, gold sodium thiomalate, auranofin, methotrexate, colchicine, alloparinol,
probenecid, sulfinpyrazone, benzbromarone, betamethasone and other glucocorticoids,
metociopromide, domperidone, prociforperazine, promerhazine, chlorpromarzine, rimethobenzamide,
ondansctron, granisctron, hydroxyzine, acetylleucine monocthanolamine, alizapride, azasetron,
benzquinamide, bietanautine, bromopride, buclizine, clebopride, cyelizine, dimenhydrinate,
diphenidol, dolasctron, meclizine, methallatal, metopimazine, nabilone, oxyperndyl, pipamazine,
scopolamine, sulpiride, tetrahydrocannabinol, thiethylperazine, thioproperazine, tropisetron, and a

mixture thereof,

[00142] Examples of sccond active agents that may be used for the treatment, prevention
and/or management of hemoglobinopathy and related disorders inchude, but are not limited to;
interleukins, such as 1L-2 (including recombinant IL-H (“riL.27) and canarypox 1L-2), IL-10, 1L-12,
and IL-18; interferons, such as interferon alfa-2a, interferon aifa-2b. interferon alfa-nl, interferon
alfa-n3, interferon beta-f a, and interferon gamma-1 b and G-CSF; hydroxyurea; butyrates or butyrate
derivatives; nitrous oxide; HEMOXIN™ (NIPRISAN™: cee United States Patent No. 5,800,819},
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compound provided herein, including a single enantiomer, a mixture of an enantiomeric pair, an
individual diastereoiner, or a mixture of diastereomers thereof; or a pharmaceutically acceptable salt,
solvate, or prodrug thereof, in a container comprising one or more other therapeutic agent(s) described
herein. Kits provided herein can further comprise additional active ingredients such as oblimersen
(Genasense), melphalan, G-CSF, GM-CSF, EPO, topotecan, dacarbazine, irinotecan, taxotere, IFN,
COX-2 inhikitess pentexikyipneiscipicfloxacihnadexame thasomehtn? dH8athle1.8) Ara-Gmidaorelbine,
sotretinoin, 4 cis-gfinaic Adlds of A RhAMAcalgicalv ARG Mutant apdiedvatie herealor a
combination thereof Examples of the additional active mgredlents include, but are no‘t)llmlted to, those
disclosed H%‘f%fff’f“[00182]Klts provided herein can further include devices that are used to administer
the active ingredients. Examples of such devices include, but are not limited to, syringes, needle-less
injectors di@Pbays, patcHesicarxtsishaters!] Tiperkits: phovided. exeiretanzalsodndiudecontibems for
administratiep of fhe aclivg ingredients.[09I33K I pravidad NereigCan-lURRALIEIWdR s wil
pharmaceu |call¥¥1acce table vehi lPes that can be Li?ed to aﬁdmlnlster one or, more a? ctive ingredients.
For example® ¥ ah B8iVE TSP &P BroUEEa iR 4 Satiboth tRAF HULTBRIERSA ST 18Y parenteral
administratioticthe siticamrromprisess seahedscodtaindviof dslithbidivehicieciniwhichotiaattive
ingredient ganmbg xqiﬁsm@%mff@ﬁmf&;a&mqu@kﬁcmg Steriecsalution thakis: suiablg.fomparenteral
admlnlstratlé)]n EX%I;I(‘)I €s,0 tBD agm]aceutlcally acceptable vehicles include, but are not limited to:
agueous venicles, inc udlng timited to, Water for Injection USP, Sodium Chloride Injection,
Ringer's Injection, Dextrose Injectlon Dextrose and Sodium Chloride Injection, and Lactated Ringer's
Injection; vd%\@é?‘f‘v}nsmbleT VeHREBS A RIdiFRURA BEArHRS BetEn e e e lerate glycol, and
polypropylege:glycali ard fien-agueadsast higlesicinclugingiut Rfftdimitec dof eatinvail ieatianseed oll,
peanut ofl sgsame. ol Sl al<als SR BRXYHSIAIG, andheneyheazorie RAHEAITR disclosure

will be further understood by the folio nexam
5.111242, 621 Sk pHRBAAHIRY T4 655512 185 ?H’y’d’r&fﬂ%é*ﬁawgserﬂ”y range from about 1000:1 to
vimethv11«84d4-nviidlins4bsmaiin+p hienv 1 )20re & okblbdN ok Of a compound provided herein and other

active ingredients will generally also be within the aforementioned range, but in each case, an

effective dose of cach active ingredient should be used.

4.5 CYCLING THERAPY

100145] in certain embodiments, the prophylactic or therapeutic agents provided herein are
cyclically administered to a patient. Cycling therapy involves the administration of an active agent
for a period of time, followed by a rest for a peried of time, and repeating this sequential
administration. Cycling therapy can reduce the development of resistance to vne or more of the
therapies, avoid or reduce the side effects of one of the therapies, and/or improves the efficacy of the

treatment.

[00146] In certain embodiments, a compound provided herein is administered daily in a single
or divided dose in a four to six week cycle with a rest period of about a week or two weeks. The
disclosure further allows the frequeney, number, and length of dosing cveles to be increased. In
certain embodiments, a compound provided hercin is administered for more cycles than are typical
when it is administered glone. I certain embodiments, a compound provided herein is administered
for a greater number of cveles that would typically cause dose-limiting toxicity in a patient to whom a

second active ingredient is not also being administered.

[00147] In one embodiment. a compound provided herein is administered daily and
continuously for three or four weeks at a dose of from about (1.1 mg to about 500 mg per day,

foilowed by a break of one or two weeks. In other embodiments, the dose can be from about 1 mg to
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[00185]To a suspension of 3-(5-aminomethyl-1-oxo-1,3-dihydro-isoindol1-2-y1)-piperidine- 2,6-dione
methanesulfonic acid salt (0.18g. 0.5 mmol) in DMF (2 mL) was added CDI (81 mg, 0.5 mmol). The
mixture was stirred at RT overnight. 4-Pyridin-4-ylmethvl-phenylamine (92 mg, 0.5 mmol) was added
to the mixture and the mixture was stirred at RT for 4 hrs. Then the temperature was elevated to 40 C.
and the mixture was stirred at this temperature for 8 hrs. The mixture was cooled to RT, added water
(5 mL), anebstirged d@r AOmbruThe SYSPERSIONT Was ﬁ{t&i’ﬁd)aﬂdrtﬁl&) sbdiet waslig/ashﬁedbwim water (20
mL), EtOA?h('%Q Jy&t)t 1%%@-“8%'}!1 Q%Qu”h‘—? 590% %OI}Q@ lfll%tn{a%g i p];;tz(whltgogpy(g ( om 1b4jf% yield):
HPLC: Waters Symmetry €18, 5 0 mm, 1 SnL/m in, 240 Am, 5% radTent 100% in 5 min,
CHiCN/O. 1’%%@62"%%@%?{‘(@4%/8)“ ﬁ“é%“?@??&%‘f F&‘Wb'@}l\%%f&)ﬂaﬂi@@s”@ 106 (M, 1H, CHH),
2.29- 2.44 foiigddd pCHRe2.54 - 2.68 (m, 1H, CHH), 2.82 - 3.02 (m, 1K, CHH), 3.88 (s, 211, CH2), 4.24
-4.54 (m, 4H, CH2, CH), 5.10 (dd, .1 5.0, 13.7 Hz, 1H, NCH), 6.70 (s, 1H, NH), 7.10 (d,8.3 Hz, 2H,
A1), 7.22 (goeh 245.3 Hz, BRI B3y %Hd&{rmfé,égnmam A MLk 5; 1H. A
769(d/7d7Hz 1I—§I Aﬁ) L}b Sj %‘;&AO 859 1H, {Ii\lH 0.98 (51 NH); 2C NMR
(DMSO-déy B33 4180V “8‘32’%2* 572 o cereg ‘I%"b’ﬁ 1oTiRyEsg10 Py 5@“‘1% 86,
129.06, 1361270 1*325@811(1@81}’7:5;uirt@s@s,dmﬂ%%?qugfzt‘@}rmam?m1879@&?.@8@@?@@98,fiﬂ;72.85,

LCMS Mwmﬁ%lmﬁl %ﬁ&ﬁ@ﬁ&@i Al eNofd s TRkl Qgﬁ%ég;ihdééﬁ&emi %?-72; S, 6.55;
Found: C, 63.6 ﬁ%’ 0186JTO a susglen?lon

)ut ynu cert bodiments, the num

3-(5- amlnér]ﬁ%)fﬁ ‘I“Poxo ?%L’a% dro-isoin ofbeﬂflcﬁ piperidine- ‘ﬁnélalone methanes }1? onic acid salt
(0.18 a, 0. &Pr‘ﬂh@l’)lm P (i HWQM&@?&@&Q@@D]K@@W@}@?@ aTeheT eoixtbve! waststirred at RT

overnight. AzAmingrhenzyhaleenali6d 1868::0Scmmobrwas aslded:io tha snixiue.ang the mixture was
stirred at RT for 4 hrs. Then the temperature was elevated to 40 cIC and the mixture was stirred at this

temperature for 8 rs. Tgje JRRENIG VPR CA0LANP B ARRINY Y 8T @fRiYred for 10 min. The

suspensmn was filtered and the solid was washed with waier (20 mL), EtOAC (20 mL), and CH1CN (20

mL) to g|v dish sg,lfgugloo mg, 41% }ueld) The solid was E;urlfled %QJSCO sjlica eI column

. ]d(, Uﬂ(,, ()in 0 11ons can pe U‘scd in_{he arathon 1 1 1
using met ano nd DCM“as e StHe product A s WhRIE EoHd (30" Mgt 00” gld)'HPLC:

Waters Symaéﬁ@ufyr@i5‘]’lammcgt.@dkcﬁsmqnmnidmi@mme mwm@%i deadiienrOo%s ¢n:6pmmi

CH, C;N/O Jp%;tnﬂaa;h&;% &%m&m@@@um&%y@% Go AN VR GERMEQAR) Buk- Feredr10(m, 1H,
CHH), 2.2Q; 2.47(m

e 'l_LI, 1T EO‘ﬂ dg ”gp TI1sS ,)1'{) l_l#_lg.r)h go 3 %‘J‘({ni’ 10H CHH%4 19) 4 54(m 6H
CH2. CH.,. Bﬁ‘ﬂi éi %B‘;‘f iﬂ‘ Hi&5 11 dd T 5% P OPERNE Y0 = 6.0 Hz, |
H, NH), 7.88{@ent-8.7 Hz, 2H Ar). 7.28 - 7.40 (m, 2H, Ar), 7.39 - 7.48 (m, 11-1, Ar), 7.52 (s. 1H. Ar),
7.69 (d,1 7.7 Hz, | H, Ar), 8.57 (s, 1H. NH), 10.98 (s, IH. NH):; 13C NMR (DMSO-d6) c5 22.49, 31.18,
42.77, 47.10) 150)56,62. Bkl 2udital 12 B9 b R2:08( b 26: Bl Pro08: B0 20,48 3622543899, 142.38,

144.88, 159323, ;&&Z RihAL- 2 9-‘?;’\;&7:%@5’19%9%3%\{& OQ%Z%NAQQL&%'QQ fii&aP HReN405 0.4 H20: C,

61.50; 11, 5.35: N, 13.04: Found
5.31-1242 BEESHBSS: AT ditehed-P1i2dtio%d2 BVfivdro-1H-isoindo1-5-

[00151] Single unit dosage forms provided herein are suitable for oral, mucosal (e.g., nasal,
sublingual, vaginal, buccal, or rectal), parenteral (e.g., subcutancous, intravenous, bolus injection,
intramuscular, or intraarterial), topical (e.g., eve drops or other ophthalmic preparations), transdermal
or transcutanecus administration to a patiens. Examples of dosage forms include, but are not limited
to: tabiets; caplets; capsules, such as soft clastic gelatin capsules; cachets; troches; lozenges:
dispersions; suppositories; powders; aerosols (e.g., nasal sprays or inhalers): gels; liquid dosage forms
suitable for oral or mucosal administration to a patient, including suspensions (e.g., aqueous or non-
aqueous liquid suspensions, oil-in-water emulsions, or a water-in-oil liquid emulsions), solutions, and
elixirs; Hquid dosage forms suitable for parenteral administration to a patient: eye drops or other
ophthalmic preparations suitable for topical administration; and sterile solids (e.g.. crystalline or
amorphous solids) that can be reconstituted to provide liquid dosage forms suitable for parenteral

administration to a patient.
[00152] The composition, shape, and type of dosage forms provided herein will typically vary
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vimethvii-3-042-methvl-2H-ovrazol-3-v1)-phenvii-urea N- [00187]To a mixture of
5-(3-isocyanato-phenyl)-1-methyl-1H-pyrazole (0.22 g, 1.1 mmol) and
3-(5-ammomethyl-1-oxo0-1,3-dihydro-isoindol-2-y1)-piperidine-2,6-dione methanesulfonic acid salt
(0.40 g, 1.1 mmol) in acetonitrile (5 mL) was added TEA (0.31 mL, 2.2 mmol) at RT, and the mixture
was kept for 22 hrs. Water (25 mL) was added to the mixture and the mixture was stirred at RT for 3
hrs. The sugpedisiomwas filterbd andie salidwasvashediwithunatern: (20 oil)diEtBAa{20 mL), and

water (20 pab: Joialye Bisalilof e ol was RUITGH I RIEPRIBIKRERES 198U Riaduct as a
white solid (122 mg, 24% yield): HPLC: Waters Symmetry C18, 5 um, 3.9x 150 mm, | mL/min, 240 nm,

30/70 CH|@/ﬂﬁ@%%lﬁ%ﬁmgféh@ﬁﬁﬂﬂ@@@%‘@f R 6t DD e PR IR PSR Y5882 10 (m,
IN, CHH), @:2ints 224 ¢ 0, mdr bkl e @5 51226614 1in pdrthriSis H)p 3180a! 3002 o ke Cid )p8.84 (s, 3H,

CH) 4.30 ﬁ%s‘gmcl(?ﬁ@atéz ﬁﬂsc@iﬁ&gﬁ'xéﬁgg41%Qn(ﬁpsr%t!ﬁg&!u"%ng’cyo@q%gd ‘ﬁyahzr)v 13.3 Hz, 1H,
NCH), 6.35(d,1.9 Hz, 1H Ar)683t— 1Hz, 1H NH)7O dt,=1.4. 7.6 Hz, IH, Ar), 7.31 -7.38 (m,

| H, Ar), 7.0 0% mgs gty sy fropgne aagther il geyigadily apgarsey ‘07 g philled it G Fef &8 7.70 (d, I=
7.9 Hz, INRAn); 8B (atith NIH)aAR188 ¢tn] S, UH MNH PSS INMRDPS014p®.22.48, 31.19, 37.45,
42.78, 47.11, 51.55, 105.55, 117.62(2 carbons by HMQC), 121.18, 121.87, 122.93, 126.87, 129.08,

130.29, 130c8%3137.861:140alBerd 23R 0 d 4B GRartitd e (Gcal 08 bsih 6k Ot ol OBk 2r8idbMS =
473; Anal.,Calcd. for.C2sH2.4N604: C, 63.

"hErent comprise ohe OF More exeipients. %?jiti%’léSé%CZ}];ﬁCnTS are well known to those skilled in the art
of pharmacy, and non-limiting examples of suitable excipients are provided hercin. Whether a
particular excipient is suitable for incorporation into a phammaceutical composition or dosage form
depends on a variety of factors well known in the art including, bat not limited to, the way in which
the dosage form will be administered fo a patient. For example, oral dosage forms such as tabiets may
contain cxcipients not suited for use in parenteral dosage forms. The suitability of a particular
excipient may also depend on the specific active ingredients in the dosage form. For example, the
decomposition of some active ingredients may be accelerated by some excipients such as lactose, or
when exposed to water. Active ingredients that comprise primary or secondary amines are
particularly susceptible to such aceelerated decomposition. Consequently, this disclosure
encompasscs pharmaceutical compositions and dosage forms that contain little, if any, lactose other
mono- or di-saccharides. As used herein, the term “lactose-free” means that the amount of lactose

present, if any, is insufficient to substantially increase the degradation rate of an active ingredient.

[00154] Lactose-free compositions provided herein can comprise excipients that are well
known in the art and are listed, for example, in the U.S, Pharmacopeia (USP) 25-NF20:{2002}. In
general, lactose-free compositions comprise active ingredients, a binder/filler, and a lubricant in
pharmaceutically compatible and pharmaceutically acceptable amounts. In certain embodiments,
lactose-free dosage forms provided herein comprise active ingrediems, microcrystalliine cellulose, pre-

gelatinized starch, and magnesium stearate.

[00155] This disclosure further encompasses anhydrous pharmaceutical compositions and
dosage forms comprising active ingredicnts, since water can facilitate the degradation of some
compounds. For example, the addition of water (e.g., 5% 1s widely accepted in the pharmaceutical
arts as a means of simulating long-term storage in order to determine characteristics such as shelf-life
or the stability of formulations over time. See, e.g., Jens T. Carstensen, Drug Stability: Principles &
Practice, 2d. Ed., Marce! Dekker, NY | NY, 1995, pp. 379-80. In effect, water and heat accelerate the
decomposition of some compounds. Thus, the effect of water on a formulation can be of great

significance since moeisture and/or humidity are commonly cncountered during manufacture,
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N, 17.79: Found: C, 63.36; H. 5.17; N. 17.72.
5.41-[2-(2,6-Dioxo-oioeridin-3-vD-1-0x0-2,3-dihydro-1H-isoindol1-5-
vimethvii-3-13-(2-merhvi-imidazol-1-vi)-ohenvii-urea; formic acid [00188]A mixture of
3-(5-aminomethyl-l-oxo-1,3-dihydro-isoindol-2-y1)-piperidine-2,6- dione methanesulfonic acid salt
(0.40 a, 1.1 mmol) and CDI (0.19g. 1.2 mmol) in DMF (5 mL) was stirred at RT for 18 hrs. To the
mixture wasélttde pa3e42rmethpeimidaaohlayd Jphe miaainen¢0.19 g, 1.1 inmot) at RT, and the mixture
was stirred at 60 'C. for 24 hrs. To the mixture was added water (25 mi..) and ether (20 mL). The

mixture wagystigfed at &Tﬂﬁ[r&bﬁ%a&ﬁ@eﬁ%ﬁ@&%R&t%%ﬂ'&%ﬁg«w@ﬁ%m%é@ié@%@éﬁﬁ"@ﬁh&d with water
(20 mL), ethyl a% etate ( L), and water (20 mL). to give a solid. The solid was purified with

preparativé HBT “tS%ﬁ\“/éY ‘é“b‘r’%ﬂi’uc?“éi%"&“v\?r?ﬂ&”% ‘t&rﬁﬁ)‘%ffl"i’d%’é/mﬂ Ty OHPY & iiRers
Symmetry:@d8ioBsumn c&Qix dBOdmmns, phhinmes P40 amp&96 gradibhse8%eimEIntingmprise

CH3CN/O ag{gaez;;ame%wdm cgef@l%»;mm;&azppmu NMRADMSA: e G 89:2.12 (M,
1H, CHH % 39 gna 3‘I;l; H%&ZSOQ 2 6((:{1? FCHH ‘g54 2.68 %mw 1(l—| CHH) 2.78- 3.04 (m,
1H. CHH)‘ Y S G SR o By ipg ey Giging. ppokading. dadiorsibiigg) g
NCH), 6.89 {ehxBdlz, 11- 1, Ar), 6.92 - 7.05 (m. 2H, Ar, NH), 7.23 (d, J = 1.3 Hz, IH, Ar), 7.32 - 7.40 (m,
2H, Ar), 7.41 - 7.49 (m, 1H, Ar), 7.52 (s, 1H, Ar), 7.57 - 7.65 On, | H, AM, 7.69 (d, | = 7.9 Hz, 1H, Ar),
8.18 (s, 1HIHCPOH), A:0%:KSdrbik, PNihat@i881(Sorhiidsibibd khd3C NMB RSO 166) 131602249, 31.20,

42.77, 47':9?1%3&% %amged'iszlgau]ﬂ% ne%g ’h;]' c7rfc(13n:lr ’31%9(‘! dnl‘@zgmﬁydrom compositions are 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 limited to, hermetically sealed foils,

plastics, unit dose containers (e. g, vials), blister packs, and strip packs.

[00138] The disclosure further encompasses pharmaceutical compositions and dosage forms
that comprise one or more compounds that reduce the rate by which an active ingredient witl
decompose. Such compounds, which are referred 1o herein as “stabilizers,” include, but are not
Hmited to, antioxidants such as ascorbic acid, pH buffers, or salt buffers. Like the amounts and types
of excipients, the amounts and specific types of active ingredients in a dosage form may differ
depending on factors such as, but not limited 1o, the route by which it is 10 be administered to patients,
In certain embodiments, dosage forms provided herein comprise a compound provided herein in an
amount of from about 0.10 to about 300 mg. In certain embodiments, the dosage forms provided
herein comprise a compound provided herein in an amount of about 0.1, 1, 2, 5, 7.5, 10, 12.5, 15,

17.5, 20, 25, 56, 100, 150, 200, 250, 300, 350, 400, 450, or 500 mg.

[00159] In certain embediments, the dosage forms comprise the second active ingredient in an
amount of | to about 1,000 mg, from about 5 1w about 500 mg, from abowt 10 to about 350 myg, or
from about 50 to about 200 meg. Of course, the specific amount of the second active agent will depend
on the specific agent used, the type of diseases being treated or managed, and the amount(s) of 2
compound provided herein and any optional additional active agents concarrently administered to the

patient.

4.6.1 ORAL DOSAGE FORMS

(00160} Pharmaccutical compositions provided herein 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
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122,93, 126.89, 127.13, 129.6%, 130.30, 137.90, 141.50, 142.38, 143.43, 144.69, 155.16, 163.44,
167.93,170.98, 172.85; LCMS MR = 47$; Anal. Calcd. for C26H24N604 + HCOOH + 1.5 H20: C,
57.24; H. 5.36; N, 15.40; Found: C, 57.43; H, 5.11; N, 15.57. [00189]To a stirred suspension of
4-(4-methy1-4H11,2,41triazol-3-y1)-phenylamine (0.31 g, 1.77 mmol) in DMF (10 mL) at 40C was
added CDT (0.32g. 1.94 mmol). The mixture was stirred for 15 min, followed by addition of
3-(5-amindmsthyd-theoxa:ilc3-dithydro-iseindei-2-yi=pipendine,G:dieneanetheresitionie acid salt
(0.659. 1.7, mmol): Heating wasstepped after 1.5 hrs and the mixture was stirred at RT overnight.
Solvent was evaporated and the residue was purified by preparative HPLC to give the product as a

white solid , 15% yield): HPLC, Waters Symmetry C18, 5 um, 3.9 x 150 mm, 1 mlimin, 240 rim,
156 O ot I b TR TS U HES. o ot RIS EAERREIE DTS 166 .06 .
1H, CHH),cR10guirg 48 ptiveHneHiEs MBS DG (dmir CHF i 282 ang ORIk BHOTHEY 3.72 (s, $H,
CH), 4.24 2 haiPrhrfaid e 2mpoldataidechteded F ki zndida NEED, BR dhicd~ brérkz, 1H, N';j'),)
7.41-7.81 (m, 7H, ArH), 8.51 (s, 1H, ArH), 9.02.(s, | H, NH), 10.99(s, 1H, NH): 13C NMR (DMSO-d6
(523 45, 3B G R o g TG RN T 430 4 AT L INA 120,32
141.84, 14239 o1 4q q45176] 163080 1B5nepdq.dpigs: oy Hrggd 17.ovasr. LS Nirkdpl: Anal.

Caled. Forifaldihd 23Nk 0ke @ 88 nit, 31903 N 285 7 Ex napiacs tex &S 028 shilid 16 1or ke 30 48 Note: This
analysis was off. and both HPLE and THNME showed 36 mpyind, JOOLAI0,a mixture of
4-(3-isocyanato-p enyjls- -r‘rg'lePhyI-t |azo’le (6.5?39 13hmol) and 3- (‘%-amlnomethy-l
-ox0-1.3-diffjeldsairdotizoyrysyiperaitelee disre ethbhas afovicdeisrsaltioias gnd. 2 mmol) in
acetonitrileiffnmak)was adedet i (383l 2 3amphab R khadibemixtvre waskaption 3 hrs.
Water (25 mL.) was add%d to, the mixture and the mixtyre was stirred at [«éT for 3hrs. Tpa%]_ggspension

1
. (] HACCOUS O] dosage Unit 1OF 15, .11 L1CHE Caze KO XCIRICNIS 4r¢ ¢m JUN
was filtered and the solid was washed with water (‘50H mL), th)ﬂ acetate (20 mL), and water (20 mL) to

give a solidmhfe SBfidi A SaSHcRIt P DRelSrSIvE It gk A sridnttasba RiFteEdslid (160 mg,
28% yield)addRLE: MéatersoSymmetry @igerrdlihharRacchBnaempbsinbiming 248:0Mr3047O
CHICING LA ENROG, B AN 99405 MR:2PR:A0.CHENAIR (RMRR:da) (5,188,206 (m. 1H.
CHH), 2.27 -2.47 (m, I H, CHH), 2.54 -2.66 (m, | H, CHH), 2.71 (s, 3H, CH)), 2.81 - 3.01 (m, ILL
CHH), 4.31ti¢feq so3i¢ @A 1A ey hosghapimahemrosiuct et acpoy I s EgHon ECoP ™ Hz, | H.
NCH), 6.74 (t, = 6.0 Hz, lel. NH), 7.20 - 7.32 (m, In, Ar), 7.40 (d(1(1. .1 = 1.1, 2.3, 8.1 Hz, 1H, Ar), 7.46
(dg,1 1.4, T06142] 2H, AFpr BxB8(K, 4 HblAr)avhEOredared PyS:esmresHonin) mo8ihgs Cobpie)ed.02 (t,J 1.9 Hz,

I H, Ar), 8.78i(8 hhlpd¥rbhatld 88 dsingrblsH) d1GHNMR RN L0) 18 Pdide: Bla 3l IBndR79, 47.12,
51.56, 113,55, 115.55, 19{7.28, 11?.86, . . . - )
form such as powder or granules, optionally mixed with an excipient. Molded tablets can be made by
molding in a suitable machine a mixture of the powdered compound moistened with an inert liquid

diluent.

[00163] Examples of excipients that can be used in oral dosage forms provided herein include,
but are not hmited to, binders, fillers, disintegrants, and lubricants. Bmders suitable for use in
pharmaccutical compositions and dosage forms include, but are not Himited to, corn starch, potato
starch, or other starches, gelatin, natural and synthetic gums such as acacia, sodium alginate, alginic
acid, other alginates, powdered tragacanth, guar gum, cellulose and its derivatives (e.g., ethyl
cellulose, cellulose acetate, carboxymethyl celiulose calcium, sodium carboxymethyl cetlulose),
polyvinyl pyrrolidone, methyl cellulose, pre-gelatinized starch, hydroxypropy! methyl cellulose, (e.g.,

Nos. 2208, 2906, 2910}, microcrystaliine cellulose, and mixtures thereof.

[00164] Suitable ferms of microcrystalline cellulose include, but are not limited to, the
materials sold as AVICEL-PH-101, AVICEL-PH-103 AVICEL RC-581, AVICEL-PH-103 {available
from FMC Corporation, American Viscose Division, Avicel Sales, Marcus Hook, PA), and mixtures
thereof. An specific binder is a mixture of microcrystalline cellulese and sodium carboxymethyl

cellulose sold as AVICEL RC-381. Suitable anhydrous or low moisture excipients or additives



121.86, 122.94, 126.89, 129.01, 130.29, 134.58, 140.82, 142.39, 144.90, 153.89, 155.21, 165.29,
167.95, 170.99, 172.85; LCMS MEI - 490; Anal. Calcd. for C26H,23N604S: C, 61.34; H, 4.74;N,
14.31; 5,6.55; Found: C, 61.09; H, 4.60; N, 14.19; 5, 6.49.
5.71-1242,6-Dioxo-piperidin-3-v1)-1-0x0-2,3-dihydro-I1H-isoind01-5-

mclude AVICEL-PH-103"¥ and Starch 1500 LM.

[00165] Examples of fillers suitable for use in the pharmaceutical compositions and dosage
forms provided herein include, but are not limited to, talc, calcium carbonate (e.g., granules or
powder), microcrystalline eetlulose, powdered celiulose, dextrates, kaolin, mannitol, silicic acid,
sorbitol, starch, pre-gelatinized starch, and mixtures thereof. In certain embodiments, the binder or
filter in pharmaceutical compositions provided herein is present in from about 50 to about 99 weight

percent of the pharmaceutical compaosition or dosage form.

[00166] Disintegrants are used in the compositions provided herein to provide tablets that
disintegrate when exposed to an aqueous environment. Tablets that contain too much disintegrant
may disintegrate in storage, while those that contain too little may not disintegrate at a desired rate or
under the desired conditions. Thas, a sufficient amount of disintegrant that is neither too much ner
too fittle to detrimentally alter the release of the active mgredients should be used to form solid oral
dosage forms provided herein. The amount of disintegrant used varies based upon the type of
formulation, and is readily discernible to those of ordinary skill in the art. In certain embodiments,
pharmaceutical compositions provided herein comprise from about (0.5 o about 15 weight percent of

disintegrant, or from about 1 10 about 5 weight percent of disintegrant.

{60167} Disintegrants that can be used in pharmaceutical compositions and dosage forms
provided herein include, but arc not limited to, agar-agar, alginic acid, calcium carbonate,
microcrystalline cellulose, croscarmelose sodium, crospovidone, polacrilin potagsium, sodium starch
glycolate, potato or tapioca starch, other starches, pre-gelatinized starch, other starches, clays, other

algins, other celluloses, gums, and mixtures thereof.

[00168] Lubricants that can be used in pharmaceutical compositions and dosage forms
provided herein include, but are not limited to, calcium stearate, magnesium stearate, mineral oil, light
mineral oil, glycerin, sorbitol, mannitol, polyethylene glycol, other glyeols, stearic acid, sodium lauryl
sulfate, talc, hydrogenated vegetahle oil (e.g., peanut oil, cottonseed oil, sunflower oil, sesame o1},
olive oil, comn oil, and soybean oil), zinc stearate, ethyl oleate, ethyl laureate, agar, and mixtures
thereof. Additional lubricants include, for example, a syloid silica gel (AEROSIL200, manufactured
by W.R. Grace Co. of Baitimore, MD), a coagulated acrosol 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
I weight percent of the pharmaceutical compositions or dosage forms into which they are

incotporated.

[00169] A solid oral dosage form provided herein comprises a compound provided hercin,



vimethv11-3-13-(1-methvl-1111-Ovram1-3-v1)-phenvikurea 0 O N-N [00191]To a stirred suspension of
3-(3-isocyanato-phenyl)-1-methyl-1/1)pyrazole ( 0.25 g, 1.25 mmo I) and
3-(5-aminomethyl-l-oxo-1,3-dihydro-isoindol-2-y1)-piperidine-2,6-dione methanesulfonic acid salt (0.46
g, 1.25 mmol) in acetonitrile (5 mL) at RT was added TEA (0.35 mL, 2.51 mmol). The mixture was
stirred for 4 hrs, followed by addition of IN HCI (10 mL), which was stirred for 10 min. The mixture was
purified byaprepatative i Phic-iergivBitbedqaaugions anieffuviie solidi{Q 229 . 38 % viald)i JdPLC,
Waters Syﬂ]@aeg;}(sg&ﬁhﬁ pm, 3.9 x 150 mm, | ml/mm, 240 nm, 25/75 CH3CN/0,1% H3PO4, 5.99 mm
(99.9%); mp, 232-234 C; 'H NMR (DMSO0-d6) 5 1.93 - 2.07 (m, | H, CHH), 2.29 - 2.46 (m, 1H, CH.H),
2.55-2.68 (m, 1H, CHH) %.8%( 3’91 m, 1H CilleH 3.8743, ?iaH CH), 4.24 -4.55 (m, 4H, CI!,. CI)),
5.11 (dd, J=5.0, 13.3 f’ H; 0 e =1+ &3 (t. .J' 5.9 Hz, 1H, NH), 7.18 -
7.37 (in, 3H, ArH). 7.46 (d,./ = 7.9 Hz, IH, Arlf), 7.53 (s, IH, Aril). 7.65 -7.77 (m, 2H, Arll), 7.89 (s, 11-1,
ArH), 8.71[0917R NH), Aoiogipseipny e vaic! RevR (OMSOmipisezs Bl c@irdRd 3860, MaF9, 47.13,
51.58, 102:88y ddA Bl dh1&s/iKarhdBalf 1k hddnG6 112 9 3rdlyBRi1Lid 8: 8 1 BBl 8-1dd0, £33.85,

140.66, 142,39, 144,91 150.03, 155.22, 167,95, 170.9 5 | CIMS MH: =, 473, Calcd. For
C25112a R L L RS P B A AT

5.814(242 B ASRS Fieidi-3 31 K b3isditdaiir- 5-tAtmdttnl) 3A8H M EAtHBinbMédFepkenviurea
formate [QG01B2dM0 actiTedimixtuie@babaminomethyidcoxach S-dibydror saind okt @
piperidine-Z.6-dione hydr idg (0.3 00 mmol) and 4-(3-isoc at(}gbie zy1)-moTholine (0.22 g,
1.00 mmo %ibgig%:éﬁthoh?%ﬁi g?&%@ral_%%gsoé%e]od T{I)Er,& 01.‘)268"}%6, lé?gouﬁ}r%\?frgtdﬁﬂﬁnder nitrogen. After 2
hrs, additiGHSICAIEBYEEDARSHBISENR SIS B HEIIOE 2 26! 10a FAPHON CHIRERTE ASOPES HLEC.00 mmol)
were addedulifieer1-2:hngs uindepired solidowas:filteted tiatt fjlirateowhiscon centoatedroihe esidue was

dissolved ip.acqtonifile and W@%@HQB&%{%&E?@@@Q%%(Hﬁ&f%d,(gz&@giee@%fak%%W-%8/0 formic
for 5 mm, to 100/0 in 10 min, 100/0 for 5 mlng. After evaporation of

acid/H.20 + 0.1% formic acid: 10/90°f _ ( ! _ \
the solvent tHfefO&iEEy Wk itk ate S5 EsePEE PRI HE: IR DRI s HestetHen ’sotated by
filtration anit: deied inguaitno: jocgiveithecprotuctiadadoeiye salich(@:36gind@%miiadeh: HRME: Waters

Symmetry Gl @ Mt i kR T sk MURIN 245 PR wﬁgﬁaﬁﬁﬂféﬁﬁﬁéﬁ%/z@g}é’(m?éﬁ@% {90 to 90710
in 10 min, 90/10(5 min): 4.64 min (95.84%); mp: 198-200 "C; 'H NMR (DMS0-d6) 6 1.83 - 2.12 (m, H,

CHH), 2.21" 3 B it s eley " eff CcH2), 2.54 - 2.69 (m, = 11.0 Hz, IF!, CHH), 2.79 - 3.03 (m, | H,
CHB), 3.38 (s, 2H, CH), 3.52 - 3.72 (m, 4H, CH, CH), 4.31 (d, I=17.2 Hz, 1H, CHH), 4.37 - 4.55 (m,
3H, CHH, BAP)] 5.115. plixamrpied-1¢kaghharmaceutical products have a common goal of improving

drug therapy over that achieved by their non-controlled counterparts. Ideally, the use of an optimally

designed controlled-release preparation in medical treatment is characterized by & minimum of drug

substance being employed to cure or control the condition in a minimum amount of time. Advantages

of controlled-release formulations include extended activity of the drug, reduced dosage frequency,

and increased patient compliance. In addition, controlled-release formulations can be used 1o 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,

[00172] Most controlled-release formulations are designed to initially release an amount of
drug (active ingredient) that promptly produces the desired therapeutic effect, and gradoally and
continually relcase of other amounts of drug to maintain this level of therapeutic or prophylactic cffect
over an extended period of time. In order to maintain this constant level of drug in the body, the drug
st be refeased from the dosage form at a rate that will replace the amount of drug being
metabolized and excreted from the body. Controlied-reiease of an active ingredient can be stimulated
by various conditions including, but not limited to, pH, temperature, enzymes, water, or other

physiological condizions or compounds.



6.83 (d, .1 = 7.6 Hz, 1H, Ar), 6.99 (t, .J = 5.6 Hz, 1EL NH), 7.15 (t, I= 7.7 Hz, 11/1, Ar), 7.32 (d, .1 8.3
Hz, 1H, Ar), 7.39 (s, 1H, Ar), 7.44 (d,,/= 7.7 Hz, 1H, Ar), 7.52 (s, 1H, Ar), 7.69 (d,7.7 Hz, IF!, Ar), 8.29
(br. s., IN, HC00), 8.90 (s, 1H, NH), 10.98 (br. s., IH, NH); 't NMR (DMSO-d]) (5 22.51, 31.20, 42.73,
47.12, 51.56, 53.20, 62.69, 66.17, 116.42, 118.13, 121.72, 121.83, 122.90, 126.86, 128.34, 130.25,
138.24, 140.48, 142.36, 144.99, 155.31, 164.30, 167.95,

4.6.3 PARENTERAL DOSAGE FORMS

(00173} Parenteral dosage forms can be administered to patients by vartous routes including,
but not limited to, subcutaneous, intravenous (including bolus injection), intramuscular, and
imtraarterial. Because their administration typically bypasses patients” natural defenses against
contaminants, parenteral dosage forms arc preferably sterile or capable of being sterilized prior to
administration 10 a patient. Examples of parenteral dosage forms include, but are not hmited to,
solutions ready for injection, dry products ready to be dissolved or suspended in a pharmaceutically

acceptable vehicle for injection, suspensions ready for injection, and cmulsions.

[00174] Suitable vehicles that can be used to provide parenteral dosage forms provided herein
are well known to those skilled in the art. Examples include, but are not limited to: Water for
Injection USP; aqueous vehicles such as, but not imited to, Sodium Chloride Injection, Ringer's
Injection, Dextrose Injection, Dextrose and Sodium Chloride Injection, and Lactated Ringer’s
Injection; water-miscible vehicles such as, but not hmited to, ethyl alcohol, polyethylene glycol, and
polypropylene giycol; and non-aqueous vehicles such as, but not imited to, com oil, cottonseed oil,

peanut oil, sesame oil, ethyl oleate, isopropyl myristate, and benzyl benzoate.

[00175] Compounds that increase the solubiliey of ane or more of the active ingredients
disclosed herein can also be incorporated into the parcnteral dosage forms provided herein. For
example, cyclodextrin and its derivatives can be used to increase the solubility of an
immunomodulatory compound provided herein and its derivatives, See, eg., U.S. Patent No.

5,134,127, which is incorporated herein by reference.

4.6.4 TOPICAL AND MUCOSAL DOSAGE FORMS

(00176} Topical and mucosal dosage forms provided herein include, but are not limited to,
sprays, acrosols, selutions, emulsions, suspensions, eye drops or other ophthalmic preparations, or
other forms known to one of skill in the art. See. e.g., Reminglon 'y Pharmaceutical Sciences, 16th
and 18th ¢ds., Mack Publishing, Easton PA (1980 & 1990); and Introduction io 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.

[00177] Suitable cxcipients (e.g., carriers and diluents) and other materials that can be used to
provide topical and mucosal dosage forms encompassed by this disclosure are well known to those
skitled in the pharmaccutical arts, and depend on the particular tissue to which a given pharmaceutical
composition or dosage form will be applied. With that fact in nind, typical excipients include, but are
not limited 10, water, acetone, ethanol, ethylene glveol, propylene glyeol, butane-1,3-diol, isopropyl

myristate, isepropyl palmitate, mineral oil, and mixtares thereof to form solutions, emulsions or gels,
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170.98, 172.85; LCMS: MET' =492; Anal. Calcd. for C1211131N307 + 3 H.20: C, 54.82; H, 6.30; N,
11.84; Found: C, 55.12; H, 6.12; N, 11.72.
5.914(2-12-6-dioxopiperidin-3-v1)-1-oxoisoindolin-5-thmethvl)- 344-methvl-3-nitrophenvliurea
[00193]To a stirred mixture of 3-(5-aminomethyl-1-oxo-1,3-dihydro-isoindol1-2-y1)- piperidine-2,6-dione
hydrochloride (1.00 g, 2.70 mmol) and 4-methyl-3-nitrophenylisocyanate (0.48 mL, 2.70 mmol) in
acetonitrilevi20 aa pwvaskadae ghiiA(RLbIMiccbpdBlonmel)atikk vridercnidrogen aAftee 2ifkts, IN HCI

(20 mL) was, added.and the.solds.waredsalatadhy filatian and. washed Wiwalan{3.xeQmL). The
crude product was triturated in EtOAc (50 mL) for 12 hrs. The %%oduct was isolated by filtration and

dried in vatia’'th R 8ttt dssa §ENBR Colid @79 giisdor el ' e NWatdts ¥yimetry C15,
5 pm, 3.9 %bBehimmEdstonliming B4Gnavogradient: CHICN/0.1% H3PO4: 10/90 to 90/10 in 10 mm,
90/10(5 min): 7.94 min (96.79?/0); mp: 230-232 'V; 1H NMR (DMSO-d6) 6 1.87 - 2.08 (in, 1H, CHH),
2.26- 2.48((m BHl, CHHpie H3)br 2 fikdacdmiddl- & hgesti ol age £9m A (v d bl feti), 4.31 (d, 1 =
17.4 Hz, 1H, CHH), 4.38 - 4.55 (m, 3H .VCHIQ%CE.F:)J 511 5‘1&”5 5% 13.3 Hz, 1H, CH), 6,92 (.1 5.9 Hz,
1H, NH), 79498 F4Y5 1S 419 O A e ey 2 Ry ho ERG Y S s B 790 (d, 1= 7.7
Hz, 111, Agyigsprenih. PERBcHy c4Mbodiug@aq gnirieh okl ern. $9@pqprdpigyh BGINMR: (BIMSO-d6) 6
18.95, 22.49.8b20 ph2:B2cdifcdi2oRpedBodl@. ddka d2b82 11 28R ck 821941 &30k Tiddrb AR, 130.33,
132.84, 139.46 %.4112(:1.3_8 144,59, 148 72,155.02, 167,93, 170.98 1v72.8%i LCMS: MH = 452; Anal.
Calcd. for (Eégf—? iN?O%f &, BgB5: ‘ifl 4C§5’Ci<] ?L%ﬁgl; Fotmd’ é, %]é% , B§°‘N1§d§ﬁ
5.10143-afainsrae ftethvih b fos deiyprgefionmviifiersainlaiony acawiseriidelin Bdhntethyllu rea H H

H2NN.y.Ndelivery-enhancing or penetration-enhancing agent. Different salts, hydrates or solvates of the active

ingredients can be used to further adjust the properties of the resulting composition.
4.7 KITS

{001701 The compounds provided herein can also be provided as an article of manufacture
using packaging materials well known to those of skili in the arr. See. e.g., U.S. Pat. Nos. 5,323,907:
5,052,558 and 5,033,252, Examples of pharmaceutical packaging materials include, but are not
limited to, blister packs, bottles, tubes, inhalers, pumps, bags, vials, containers, syringes, and any
packaging material suitable for a selected formulation and intended mode of administration and

treatment.

[00180] Provided herein also are kits which, when used by the medical practitioner, can
simplify the administration of appropriaic amounts of active ingredients to a subject. In certain
embodiments, the kit provided herzin includes a container and a dosage form of a compound provided
herein, including a single enantiomer, a mixture of an enantiomeric pair, an individual diastercomer,
or a mixture of diastercomers thereof; or a pharmaceutically acceptable salt, solvate, or prodrug

thereof.

[00181] In certain embodiments, the kit includes a container comprising a dosage form of the
compound provided herein, including a single enantiomer, a mixture of an enantiomeric pair, an
individual diastercomer, or @ mixture of diastercomers thereot; or a pharmaceutically acceptable salt,
solvate, or prodrug thereof, in a container comprising one or more other therapeutic agent(s) described
herein. Kits provided herein can further comprise additional active ingredients such as oblimersen
(Genasense™), melphalan, G-C8F, GM-CSF, EPO, topotecan, dacarbazine. irinotecan, taxotere, IFN,
COX-2 inhibitor, pentoxifylline, ciprofloxacin, dexamethasone, IL2, IL8, IL18, Ara-C, vinorelbine,

isotretinoin, 13 cis-retinote acid, or a pharmacologically active mutant or derivative thereof, or a

Lh
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Cl) [00194]To a solution of 14(2-(2,6-dioxopiperidin-3-v1)-1-oxoisoindolin-5-yOmethyl)-3-(4-
methy1-3-nitrophenyOurea (0.30g. 0.66 mmol) in DMF (50 mL) was added Pd-C' (0.10g. 10% weight).
The reaction mixture was hydrogenated with a Parr-shaker at 55 psi. After 16 hrs, the mixture was
filtered through a celite pad, which was washed with additional DMF (20 mL). The filtrate was then
evaporated and the residue was stirred in water (100 mL) for 3 hrs. The solid was filtered, washed with
additional waifsn{&6 mhtiroantkerigids dihecckldilegieenvpiogudtwasdissaiveddnddiF{d @0 mL),
decolorizing,carhon.was.added, and the reaction mixture was stirred for 3 hrs. The mixture was then
filtered through a celite pad, which was washed with additional DMF (50 mL). The filtrate was then
evaporateegg ,the resjgdue was %(t]jrred in Wfa}':ﬁr 100 mla)_ for _4ihrs_,. The solid was filt rgq{.washed with
additional ¥ er“iso mL) SRE U URGH] 5L Lot def8E T iFh RGNt ° AUTEPTST PRPARE the
product warzisdlatedtyyfiiratidretd divietheghrddbet asmidabeagroesy selid, (@@ des7 9% opieid): HPLC:
Waters Syspetsy, ftdied 40X THQ Ml bdmini240 N iagientaGIGN/0. 1% H3PO4: 10/90
to 90/10 in 10.min 90/]§£§ ,mi.n%:.4&5 .min (96.74%); mp: 228-230 "C; NMR (DMSO-d(") 1.82 - 2.10
(m, 4H, CHEPERAS R SE S WO ¥¥HY, 2.50 (d, .1 = 18.3 Hz, 1H, CHIT), 2.77- 3.02 (M, 1H,
CHH), 4.30 (d, = 17.6 Hz, 1H, CHH), 4.35 -4.53 (m, 3H, CH,, CHH), 4.93 (br. s., 2H, NH,), 5.11 (dd, =
5.0, 12.9 HBVHH] cH), &Brrayded dogeiy cgnfyrtharinalprleplpgnppeputicaliy Acaqiaepetaetes figt 1 = 8.5 Hz,
2H, Ar), 7.43 e ndsd T Qi ibtkt oA )yr o §81ideHnghe)ichtE I(d Yxamhi€, Hzn hbtivARgBR31(8 1H, NH),
10.98 (s, 114, MER; 3G MR BMRQ:AR): 1 81d R 3 et Al et fihOn kil 1848, 106.57,
114.59, 121.86, 122.90, 126.89, 129.79, 130.25, 138.75, 142.36, 145.06, 146.12, 155.22, 167.95,
170.98, 172850 ey suipble ‘ﬁh‘&‘? BN G eSHPIREDULDE Pt S ME: C, 62.62: H,
6.17:N, 15n2dipHeund: GeE2 S0ty B89 MNitdbd: 89 parcnteral administration. Examples of
5111‘124%191%9:!98&%91RzeafdgéRt‘a%ltf%EH:TQ%QC%&'QJ@QEQ:&”rﬁ':%@ lirad%ﬁéﬁs vehicles, meluding, bat )
vimethv11-343-phenoxv-nhenvl)-urea 00195]TI§A (0.20g, 2.00 mmol) was added to a stirred mixture
of 3_(5_anﬁﬁblrlﬁgﬁﬁvlgi%%a‘_fm Injection USP, Sodiuim Chioride Injection, Ringer’s Injection, Dextrose

Injection, Dextrose and Sodium Chloride Injection, and Lactated Ringer’s Injection; water-miscible

vehicles, including, but not limited to, ethyl aleohol, polyethylene glyeol, and polypropylene glycol;

and non-aqueous vehicles, including, but not limited to, com oil, cottonseed oil, peanut vil, sesame

oil, ethyl oleate, isopropyl myristate, and benzyl benzoate.
[00184] The disclosure will be further understood by the following non-limiting examples,
A EXAMPLES

54 1-12-(2.6-Dioxo-piperidin-3-vi)-1-0x0-2.3-dihvdro-1H-isoindol-5-

vimethvl]-3-{4-pyridin-4-vimethvl-phenvl)-urea
OO

N O
\F NN
N I e
R O
[00185] To a suspension of 3-(5-aminomethyl-1-ox0-1,3-dihydro-isoindol-2-y1}-piperidine-

2 6-dione methanesulfonic acid salt {0.18 g, (.5 mmol} in DMF (2 mL) was added CDI1 (81 mg, 0.5
mmol). The mixture was stirred at RT overmght. 4-Pyridin-4-ylmethyl-phenylamine (92 mg, 0.5
mmol} was added to the mixture and the mixture was stirred at RT for 4 hrs. Then the temperature
was elevated 10 40 °C and the mixture was stirred at this temperature for 8 hrs. The mixture was
cooled to RT, added water {5 mL}, and surred for 10 min. The suspension was filtered and the sohid
was washed with water (20 mL.}, EtOAc¢ (20 mi), and CH:CN (20 mbL) to give the product as an off-
white solid (100 mg, 41% yieldy HPLC: Waters Symmetry Crg, 5 um, 3.9 x 150 mm, 1 ml./min, 240
nm, 5% gradient 100% in 5 min, CH:CN/O. 1% HiPQ,, 4.69 min (94%); mp: 290-292 °C; 'H NMR



1.3-dihydro- oindo1-2-y1)-piperidine-2,6-dione methanesulfonate (0.37 g, 1.00 mmol) and 1-
isocyanato-3-phenoxy-benzene (0.212 g, 1.00 mmol) in acetonitrile (10 mL) under nitrogen at RT.
After 3 hrs, IN HC1 (10 mL) was added, and the mixture was stined for 10 min. The solids were
isolated by filtration, and washed with water (20 mL) and acetonitrile (10 mL). The crude product was
dissolved in a minimal amount of DMF and the product was precipitated by slow' addition of water (-30
mL). The solidSGvéne ¢oltected by filiration), Washedawith IEt20HENd. trietldan (wacuio Foird82tws-to give the

product aSaaeyvmtq SOlg 225 291?%1)1‘ ;ﬂ& M@% r%z@yffﬂm%w Qll%’ AL 3 %159,mm, 1 nillinin,
240 nm, 35/65 CHICN/0,1% H3PO4, 3.76 min % é I'H NWIR (DMSO -4) it 1.99

(s, 4H, CHVEWS: ™ b s M) hid: -G $58 08 ?ra?—({irfcm Hr gt At T-( G Gh), 4.18 -4.56
(M, 4H, CHiz, TH2)).5.19 (s, 0 | H32)HZS U, IBHY 677D (t1=-5.9 Hiz, IHHANMM(T7-332 #36 On, | H,

Ar), 7.36 - AR iny, 3)‘!«; "N? *Z}ﬁllfﬁ,os' & qﬁf)fsuﬂ)ﬁgc(%lur ?)I%Wd})'# z‘}r)98%5§0(%n'o'§' MHY, 9.75 (s, 1H,
NH), 10.67- 11.27 2.77,47.12, 51.56,

PR e I E P S EPO e el D Wy b wn P R ey v
167.95, 1701982.172 .85 £ G S 6 N/11-10. 4857 Avfal- CafctliHor E&233k24N40, 30rCL66:930H; 4.99:; N,

11.56. Foungi(e @7 £3i 1453, N, BHALk 6 55: Found: C, 63.68: 11, 5.24; N, 13.79.
5.1214(242,6-Dioxopiperidin-3-v1)-1-oxoisoindolin-5-vbmethvl)-344- nitrophenvflurea [00196]TEA

(0.20g. 2.0 mmoQ was gdded oy el MKtyG of FS-aminomey

1,3-dihydro- |somdol 2- y g@rrgtaq,‘,ﬂm IPRENSHIANE: -U'mmol) and 1-
isocyanato-4-nitrobenzene (164 mg, mmol) In acetonlgllg (20 mL) under nitrogen. The mixture
stirred at RT for 3 hrs, during which time it remained msion. A IN HCI solution (10 mL) was
added, and the mixture was stirred for 10 \J"rﬁemas dted by filtration and washed with

additional water (20 mL) and acetonijtile mk). The solid was dissolved in minimal amount of DMF
and the product was precipitated by slow addition of water (-30 nth). The solid was collected by
filtration an@odgshed witfo Etﬁﬂmms&mo‘ﬁé—tﬁestzbxbthehgswuwyamm@ﬂsaihéoﬂmabning solid was

dried in a ! L.lo. provide the pro n(;)ff- {330,tu %): HPLC:
Waters Sy\}éna%e@% a@ggg %né nc%g mm Elg ;mln %50 nm, %’ e@ﬁgg 3%%%@%6 , 6.15 nth)
(97.1%); mtp2p#a- 211’49@ mzmlm MR(DMSB-46) stirg dQRi@G(Yﬂml%“lﬂ C44Am1202‘ﬂm?2¢.144€(¢hpl H, CHH),

2.55 - 2.68 (Ml CHEM Pwil s @2 Mhel ik GH 4G dae (1L ditGhiR £132) sl 1 (dd, J=4.7,
13.0 Hz, | H, CH), 7.07 (t,1= 5.6 Hz, 1H, NH), 7.37 - 7.83 (in, 5H, Ar), 8.15 (d, J= 8.9 Hz, 2H, Ar), 9.48

(s, 1H, NH]hen 88 @ﬂﬂ%d%ﬂy\%@wm RO s une Ve SHTERAAN TTREBRIG 16,97,

121.94, 12896042509 1ml20:93v 130638 &ARHB1a4R Hikerld420, hd 4ldedLlig - BlmlS 78k 170.98,
172.85; LCMS: MF1- = 438: Anal. Calcd, for C2iHI9N506+ 0.5 H20: C, 56.50: H 4.52: N, 15.69;

Found: C, BEIFESIAD damtiiracend the afif peg 2shes &ioxaistitndrain: 3159 (8%ab s &ifh dro
H-isoindol(—‘?oh@lamemyrhlwmi@ﬁieahedﬁi’s%a@ﬂtammm@@l]i%]&ep [‘TReepitatianoirificd on

1_(4_amin%%@}ixlc)é%;%gég%ﬂ%g I@ér?é%%{!glo BP0 to give the product as a white
solid (30 mg, 15% vyield): HPLC: Waters Symmetry Cig, 5 pm, 3.9 x 150 mm, | mL/min, 240
nm, 5% gradient 100% in 3 min, CH:CN/0.1% H:POs4, 4.99 min (97%); mp: 309-311 °C; 'H
NMR (DMSO-ds) 6 1.92 - 2,10 {m, 1H, CHH}, 2.20 - 2.47 (m, IH, CHH), 2.54 - 2.69 (m, 1H,
CHH), 2.80 - 3.07 (m, 1H, CHH}), 4.19 - 4.54 (m, 6H, CH,, CH; CH;), 494 - 305 (m, 1H.
OH), 5.11 {dd, J=35.1, 132 Hz, IH, CHN). 6.70 (t, /= 6.0 Hz, TH, NH}, 7.16 (d, ./ = 8.7 Hz,
2H, Ar), 7.28 - 740 (m, 2H, Ar), 7.39 - 748 (m, 1H, Ar), 752 (s. 1H. Ar), 7.69 (d, /= 7.7
Hz, 1H, Ar), 8.57 (s, TH. NH), 10.98 (s, 1H, NH); "C NMR (DMSO-dy) 6 22.49, 31.18,
42.77,47.12,51.56,62.67, 117.49, 121.89, 122.93, 126.91, 127.03, 130.29, 135.22, 138.99,
142,38, 14488, 155.25, 167.95, 170.99, 172.85; LCMS MH ™ = 423; Anal. Calcd. for
Ca:H2NOs + 0.4 HO: C, 61.50: H, 5.35; N, 13.04; Found: C, 61.21; H, 5.05; N, 12.80.



dihydro-IThisoindol-5-yImethylkurea. To a stirred mixture of 14(242,6-dioxopiperidin-3-y0-1-
oxoisoindolin-5-yOmethyl)-344-nitrophenyl)urea (150 mg, 0.343 mmol) in EtOH (2 mL) was added
sodium dithionite (597 mg, 3.43 mmol) in water (2 mL). The resulting mixture was heated to 60C for 20
min at which time LC-MS indicated complete disappearance of nitro starting material. The reaction
mixture was combined with the crude product from a separate run and concentrated in vacuo. The
residue was dissél¥ed in- alacDM dimm 2 aﬂ\mmalﬁ-ih& @gfarative HPLC column
equipped with mass triggmeshive PAiYImE bivedkdigerinnh o ambined and concentrated in
vacuo to provide 144-amino- phenyl) 342\( 6- d|oxo plperldln -3- y1) -1-ox0-2,3-

dihydro-IH-isoindol-5-yImethyll-urea a yellow SO|Id 90 mg, 40% combined average yield fiann
two separate runs): nip: >400 "C; LC:M = 40 Gtep 2: Preparation of N-(4-
[.3-[2-(2.6-dioxo-plperidin-3-yl)-1-0x0-2 3 dli d!do- oI- %Imethyl]-ureidol -phenyl)-acetamide.

1-(4-Amino-pheny1)-342-(2,6-d ox o-piperi d| -3- y1)-1-ox0-2,3-dihydro-IH-isoindol-5-ylmethylkurea 64
mg, 0.157 mmol) was stirred at room temperature in acetic anhydride (5 mL) for 2 hrs. The volatiles
were remoMi¥d §iilvacuo andnihesresidué -was dissglved iinl miatyial DpfFaand pirifiedionnC-1S

preparative lRLEC, columas ! h%ﬂﬁlﬁeﬂh@r@}gu@aﬁm%ﬁgfgmﬁﬁg | apdiGAnGEAtAIG IR vagya to provide
the product as a ale Yellow solid (37 mg, 52% yie aters Szymmetr y Cl'g, 5 pm, 3.9 x 150

mm, | miinii 846 $uh! PHER RAEFAERIY: i%nhb%#‘)‘%dl@ﬁﬁlm 8 7hod)! RBORERISHIBRMR
(DMSO- de)w@tarcggc(ske@rfo@ﬂ ICHBYARr 2% 12 46 4indddd tOh) R BB: REGEMmidits Gkd)sti2c80213.01 (M,
1H, CH), gk MAa6(Mpfkly ie#amm;tzmtér&pdgqqmmfsam;eazhlst;wu L GHh 171 5 5R Hz, H,
NH), 7.23 - 7.36 m 114 Ar), 7.36 -7.48 (m, 2H, Ar) 751%@IH Ar), 7.69 (d. /—77HZ IH, Ar), 8.55
s, IN, NH)“@%’Sé TN B ‘Tf (e AL R PTSE RRTINSE 639519 53 82 '31.18.
42.77, 47. 724050 56 Whig: 3141118257, 22%. 86131 2200.C: Yk 8 viB0:26( :33118,3185 130 nid 2136, 144.94,

155.29, 1%61%“;1@2@% 70061 1R 85 MO MEFi 4501 A Sl fer GRRAA 6N 1.0 H20

c,59.09; N, ,58.7 4.99; 459. _ _

C e T M RO o008 B D NI o . co 230 302
vaetthI 1Jﬂn€tﬁo\)l 188herll-Gida. 4[B0109ITY & §asﬂér€§1ﬁrﬁ df48-(3-dntimcimethiyl, CH.), 5.11
1-oxo0-1,3-dihydre-isaineed- nyl:aﬁmip%riﬂme 72, 6+ﬂi@n@;mﬁthwwlmnma@dl$ﬁhtm ¥&8(f.5 mmol) in

CH3CN (10 L.) ﬂgdeéj lPE I&lrﬁ%?mmo;) l}l}{ngéhxlgh?pyl cg gi gl ride (178

mg, 1.05 mmol) & mixtlre Was stlrrga overni h & susperision was f| efe ‘the solid

was washed ity wa\t%ﬁ@@ﬁnﬁl)) éthaéétét‘é}izd%@)%WGHHEW(@O%W) for- givertheHroduct as a
white solid@00 Dasezpyield); HRLG7 WaterssSymmetrysCies 5596!1:;3&2(&5@@5@ Hykimin, 240

nm, 30/70 % (96,9 6 1.89 - 2.07
(m. 1H, C NE)I%%UOP ¢ Wﬁ% %ﬁﬂiﬁl mﬁ 2@} s 559G, ?[%r%é ‘?‘I\gl’w’]% E)J‘}’%?QTEPCNN) 3.18 (s,
3H, CHO, #%3! 4‘5789(‘}n' A48 éﬁ§4d+%“4§ ﬁf(d’o“-’ el 1@@4@%%&4@) 6.68 4% BI=518:Hz. | i,
NH), 7.16 N71354rE @kt A% 37386+ 7.44X0) 8, Ar), 7.46 (s, 1H, Ar), 7.66 (d, J= 7.7 Hz, IH, Ar), 10.98
(s, 1H, NH); 13.C. NMR (DMSO-d6) 6 22.51, 31.21, 37.14, 43.76, 47.10, 51.55, 121.85, 122.71,

125.78, 126.54, 126.86, 230130-Herkdi2-3 101 ARE2, Lt o 4 2Bididn di98.02, 171.02, 172.86;
LCMS MN = 407; Anal. \iates icr- G2 2 ANK it 005 1320 phen®-H0ka HotnhSadils 13.49; S,6.55; Found:

C, 63.61; H. 5.51; N, O
HO}‘ O ‘Ot):
[0018%] A mixture of 3-(5-aminomethyl-1-oxo-1,3-dihydro-isoindol-2-yi)-piperidine-2,6-
dione methanesulfonic acid salt (0.40 g, 1.1 mmoly and CDT (0.19 g, 1.2 mmeol) in DMF (3 mL) was

stirred at RT for 18 hrs. To the mixture was added 3-(2-methyl-imidazol-1-yh-phenylamine (0,19 g,
F.1 mmol) at RT, and the mixture was stirred at 60 °C for 24 hrs. To the mixture was added water (25
mlL} and ether (20 mL). The mixture was stirred at RT for 2 hrs, The suspension was filiered and the
solid was washed with water (20 mL), cthyl acctate (20 mL), and water (20 mL) to give a solid. The

solid was purified with preparative HPL.C to give the product as a white solid (100 mg, 20% vield):
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13.48. 5.151-Biphowl-4-v1-3-1242,6-dioxo-piperidin-3-vh-I-oxo-2.3-dihydro-1H- isoindo1-5-ylmethvil
-urea N) [00200]To a suspension of 3-(5-aminomethyl-l-oxo-1,3-dihydroasoindol-2-y1)-piperidine-
2,6-dione methanesulfonic acid salt (0.37 g, | mmol) in DMF (2 mL) was added CD! (162 ma, 1 ininol).
The mixture was stirred at RT overnight. 4-Pheny!aniline (169 mg, 1 mmol) was added to the mixture
and the mixture was stirred at RT for 4 hrs. Then the temperature was elevated to 401C and the
mixture wasPstirrac atsthysitenpErati renfors hes. nhhel mixtuhe WasweottedrioidRTusTha susjpension was
fitered and tnexiiyaieyis, added NG (5.1pd13nd fhe.repiad, Bupaension was-fiieigd The

collected solid was rec%stallze from_DM |vet e product as a white Solid (30 mg, 15% vyield):

HPLC: Watstd)symmets ®a815-F, %8 x-f§ it Pf’r'ﬂ_/r%ﬁr‘% 240 i, 1BofdtreR3ENIE 1% 1-11P04,
2.78 min (951H05HEH, M1VIR {DMS044) 162 OZHbr 33, 1K 3 GBI, 2128, QHY {1, (dHl JGHH), 2.60 (d, | =

18.5Hz, I ', %HDHZN%%)%% ({nf Lh'a@ﬁHh 4\%36 9‘5 59{£mn14ﬂa GH5H2); &.1L(ddy5 4.9, 13.2 Hz,
IH, NCH), 6.73 - 6 10H, Ar), 7.70(d, = 7.9 Hz,

m
1H, Ar), 8. 78 é”ih’zNﬁtj“’iﬁl é’é*(érhizf*NHﬂ) i@c‘ Kﬂ\ﬁﬁ 8Dﬁw§d%,ﬁfé% 5751631 “ﬁo* hA8D, 47.13,
51.58, 118709,d.21-89 H22194A1 25189, 1P618620QH6 853 (28-BXH30:38 (1 37.8611139.9848.42.40,

144.81, 1348018 ( OB, &79291% i@)&ﬁ» MZM%ME.%& 71423, [POROLIFG 7 silied syspension of
3-(3- methy141 2 4loxag?§t a ine

Syl aenylemine (0280, LS mmohand, ..
345- amlnolm‘et)ﬁyf%(%?(o dro é%rjhdéi 21 nipetiding- 2 dioie thethiiheddfdiic acid salt
(0.40 g, 1.087mnoly.iy aié'étﬁmlﬂpﬂé/l(%m) it RTAnas abtdeld: TR (081 MG mimél)OThe mixture
was stirred for 3:hrs; foloywed iy additiony af.IN KO (10;8th), which was stirred for 10 min. The mixture
was purified by preparative HPLC to give the product as a white solid (0.10 g, 19% vyield): HPLC,
Waters Symmetry C18, Spin, 3.9 x 150 mm, 1 ml/min, 240 nm, 30/70 CH)CN/0.1% H)PO4, 4.37 min
(99.3%); nip, 2425244 G, /1 NMRIBNMSR166) 6492 02 Mk Rabi A REH4S.30- 2.46 (M, 4H, CH),
CHH), 2.55 -2.67 (M, | Iinfetiivt), 321824 tha 10H -| 1. A3t o324y -ph O (réH, CH2, CH), 5.11 (dd,./ =
5.1, 13.2 Hz, 1H, NCH), 6.91 (t, .1= 5.8 Hz, 1H, NH), 7.39;, 11.25, 22.49, 31.20, 42.83, 47.12, 51.58,

N

4 H N~ =0
NoN
T
N 0
Nk
N
[00189] To a stirred suspension of 4-(4-methyl-4H-[1.2 4ltriazol-3-v1}-phenylamine (0.31 g,

1.77 mumoly in DMF (10 mL) at 40 °C was added CDI (0.32 g, 1.94 mmol}. The mixture was stirred
for 15 min, followed by addition of 3-{5-aminomethyl-1-oxo-1,3-dihydre-iseindol-2-y1)-piperidine-
2.6-dione methanesulfonic acid salt (0.65 g, 1.77 mmol). Heating was stopped after 1.5 hrs and the
nuixture was stirred at RT overnight. Selvent was evaporated and the residue was purified by
preparative HPLC to give the product as a white solid {0.13 g, 15% vield): HPLC, Waters Symmetry
Cig, S pm, 3.9 x 150 mm, I m/min, 240 nm, 14/86 CH:CN/G. 1% HsPOy, 4.70 min (93.9%); mp, 24%-
250 °C: 'H NMR (DMSO-dy) § 1.93 - 2,06 (m, 1H, CHH}, 2.29 - 2.46 (m, 1H, CHH), 2.55 - 2.70 (m,
IH, CHH), 2.82 - 3.02 (m, TH, CHH), 3.72 (5, 3K, CH3), 4.24 - 455 (m, 4H, CH., CH-), 5.11{dd, J =
49,132 Hz, 1H, NCH), 6.95 (t,.J= 5.7 Hz, IE, NH), 741 - 7.81 (m, TH, ArH), 851 (s, TH, ArH),
9.02 (s, 1H, NH), 10.99 (s. 1H, NH): "C NMR (DMSO-ds) 6 22.49, 31.20, 31.94, 42,79, 47.13, 51.58,
117.50, 119,49, 121.88, 122.94, 126,91, 128.80, 130.32, 141 .84, 142.39, 14472, 145.76, 153.08,
155,12, 167.95, 170,99, 172.85; LC/MS MH" = 474; Anal. Caled. For CyHayN-Qy: C, 6088, H, 4.99);
N, 20.71. Found: C, 58.28; H. 4.67; N, 19.49 (Note: This analysis was off, and both HPLC and 'H
NMR showed 6% impurity).



116.37,120.24, 121.93, 121.96, 122.94, 123.77, 126.94, 129.90, 130.33, 141.41, 142.39, 144.68,
155.10, 167.61, 167.93, 170,99, 172.85, 174.86. LC/MS MH = 475; Anal, Calcd, For C24H22N60,,
+0.4 1-120: C, 59.85; H, 4.77; N, 17.45; Found: C, 59.53; H, 4.68; N, 17.30.
5.17143-Aminophenvl)-34(242,6-dioxopiperidin-3-v1)-1-oxoisoindolin-5-

5.6 1-[2-(2.6-Dioxo-piperidin-3-vi)-1-0x0-2.3-dihvdro-1 H-isoindol-5-
vimethvl}-3-13-(2-methvl-thigzol-4-vij-phenvl]-urea

o Q
I H H B
8 . N N 0
T
0

[0G190] To a mixture of 4-(3-isocyanato-phenyl)-2-methyl-thiazole (0.25 g, 1.2 mmo!) and 3-

{5-aminomethyl-1-oxo-1,3-dihydro-isoindol-2-yl}-piperidine-2,6-dione methanesulfonic acid salt
(.43 ¢, 1.2 mmol) in acctonitrile (5 mL) was added TEA (0.33 mL, 2.3 mmol) at RT, and the mixture
was kept for 3 hrs. Water {25 mL) was added to the mixture and the mixture was stirred at RT for 3
hrs. The suspension was filtered and the solid was washed with water (20 mL}, ethyl acetate {20 mL),
and water {20 mL) to give a solid. The solid was purified with preparative HPLC to give the product
as a white solid {160 mg, 28% vield): HPLC: Waters Symmetry Cig, 5 pm, 3.9 x 150 mm, | mEL/min,
240 nm, 30/70 CH;CNAL1% H;PO4, 5.93 min (99.4 %) mp: 252-254 °C; "H NMR (DMSO-d,) § 1.92
- 2.06 (m, 1H, CHH), 2.27 - 2.47 {m, 1H, CHH), 2.54 - 2.66 {m, IH, CHH), 2.7} (s, 3H, CH3}, 2.81 -
3.01 (m, 1H, CHH), 4.31 (d..J = 17.6 Hz, 1H, CHH}, 4.38 - 4.53 (m, 3H, CHH, CH.}, 5.11 (dd, J =
5.1, 132 Hz, TH,NCH), 6.74 (1, /= 6.0 Hz, 1H, NH), 7.20 - 7.32 (m, IH, Ar), 740 (ddd,.J= 1.1, 2.3,
8.1 Hz, 1H, Ar), 7.46 (dqg,./ = 1.4, 7.6 Hz, 2H, Ar), 7.53 (s, 1H, An), 7.70 (d, /= 7.9 Hz, IH, Ar), 7.81
{s, 1H, Ar), 8.02 (t, /= 1.9 Hz, 1H, Ar), 8.79 (s, 1H, NH), 10.98 (s, 1H, NH}; "C NMR (DMSO-d;) 6
18.91,22.51,31.18,42.79,47.12, 51.56, 113.55, 115,55, 117.28, 118.86, 121.86, 122.94, 126 .89,
129.01, 130.29, 134.58, 140.82, 142.39, 144.90, 153.89, 15521, 165.29, 167.95, 170.99, 172 83,
LCMS MH™ = 490; Anal. Calcd. for CasHnN0LS: C, 61,34 H, 4.74; N, 14.31; 8, .55, Found: C,
61.09; H, 4.60; N, 14.19; S, 6.49.

5.7 1-[2-(2.6-Dioxo-piperidin-3-vI}-1-0x0-2.3-dihvdro-1 H-isoindol-5-
vimethvl]-3-13-(1-methvl-1H-pvrazol-3-v)-phenvi-orea

\ O

Nen NH
Y
0

[00191] To a stirred suspension of 3-(3-isocyanato-phenyi)-1-methyi-1 H-pyrazote { .25 g,
£.25 mmol) and 3-(5-aminomethyi- 1-oxo-1,3-dihydro-1soindol-2-yl-piperidine-2,6-dione
methanesulfonic acid salt (0.46 g, 1.25 mmol) in acetonitrile (5 mL) at RT was added TEA (0.35 mL,
2.51 mmol). The mixture was stirred for 4 hrs, followed by addition of IN HCI {10 mL), which was
stirred for 10 min. The mixture was purified by preparative HPLC to give the product as an off-white
solid (.22 g, 38% yield): HPLC, Waters Symmetry Cyg, 5 pm, 3.9 x 150 mm, 1 m¥i/min, 240 nm,
25/75 CH;CN/0. 1% H;PO., 5.99 min (99.9%); mp, 232-234 °C; 'H NMR (DMSO-ds) § 1.93 - 2.07
(m, tH, CHHY, 2.29 - 2,46 {m, 1H, CHH}, 2.55 - 2.68 (m, 1H, CHH), 2.82 - 3.01 (m, 1H, CHH), 3.87
(s, 3H, CH3), 4.24 - 4,55 {m, 4H, CH,, CH>), 5.11{dd, J= 5.0, 13.3 Hz, 1H, NCH}, 6.57(d, J=2.3
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vOmethvOurea HNHH N N 11 [00202]Step I: To a stirred mixture of
3-(5-aminomethyl-l-oxo-1,3-dihydro-isomdol-2-y1)- piperidine-2,6-dione hydrochloride (0.74 g, 2.00
mmol) and 3-nitropheny isocyanate (0.33 g, 2.00 mmol) in acetonitrile (20 mL) was added TEA (0.56
mL, 4.00 mmol) at RT under nitrogen. After 12 hrs, the solid was filtered and purified by preparative
HPLC (gradient: CIECN /LEO: 15/85 for 5 min, to 100/0 in 10 min, 100/0 for 5 min). After evaporation
of the solvélt,lthesré8iduié was-tfitubateelingther {20. Mlonfetil Aw/ T hequibdect. Was thienigdlated by

filtration andselriedin Magupdo. 9"7‘?(]11(@{ ATH). 7,80 (5, 11 ATFD, $.71 (5 18, NI, 1098 (5, 11, NIE
(2,6- dloxoplF0 eridin-3- ylz)z% oxqisoindolin-5-y -(3- nltro hen urea as a ellow SO|Id (0.34 g,

39% yield). [00XU318HERL 104 Sbiddidf of P%(%(Véy it xéb&?e n: f) 1-booHidn.s.
yfimethyl)-B23smitraphenhitbe 82008 33g 0 QB0 3 ol P BV (801 ATLPWEY. addédPdHS .(2.10g, <10%
weight). The-16actignmixtuge. W@W@gﬁ@ﬁe&x\{”@dﬁbf%& shaker at 55 PsloAtes 1z his, the mixture
was filtered ;hrous fl cellte \;l)? v&hlch was washed with additional DMF (50 mL) The filtrate was then
evaporatea and'tHé fesidtis agzs Préd in whter’ (1850 mi.,) for 3 hrs. The solid was filtered, washed
with additional water (50 mL), and dried. The crude product was dlssolved in DIME (50 mL),
&colorizing carbohfwas bl ding 1! -3¢ The mixture was then
filtered through a celite W%&Wnal DMF (50 mL). The filtrate was then
evaporated and the residue was stirred in water (100 mj) f;’r hrs, The solid was filtered, washed with

additional water (50 mL) and dried it Yltuo to diveith @o duef as=aopale yellow solid (0.24 g, 77%
yield): HPLC: X-Terra RP 18, 3.9 X £50'm u mi/min, 240 nm: CH3CN/0.1% (HCO2)N1-14:
15/85: 7. 95 min (95.27%); mp: 233- "C;HN R (DMS0-4) 6 1.78 - 2.08 (in, 1H, CHH), 2.38 (cid, =

4.5,13.2 CHH)T% PR m&rzr&'?'%@ﬂnﬁﬂﬁ%& ? %xo% 9@1 ﬂﬂir&ﬂuﬁ?{!ﬂ!ﬁ) g‘) 18 -4.36 (m, 1H,

CHH), 4.3 |n3H CHH, CH), { 2.1, 79 Hz, | H,
Ar), 6.48 @%%*(‘&ﬁe 2 P %\/é@(&‘%ﬂ%% iH KRy >@W%4(Pﬁ%>@n4?bﬁﬂm}7“@’ré§l(¥6jﬁ’ﬁ9 Hz, IH.
Ar), 7.44 (d, E0D.hkd) thkclopiFib1) (smLHwAr«)ddbnﬁ%(ﬁl 28708 HzO kehyAst) 283 21ge sty ddb), 10.98 (s, |

H, NH); 3G MR (DM36i68) 2280 m%i'u&i}’lyé‘x%n%ﬁ;h&hl@y 51, 58y (MR /i Bark08:40029 v/ 9, 121.86,
122.91, 126,89, 128.89, 130.26, 14 2.38, 144.99, 148.44, 155.16, 167.95, 170.99, 172.85;

Lcms: MY 2?5%3 WHaF Wdidd Afb?(’ﬁﬁrﬁfm%ﬂ&d C"”éi” @‘f F“l“’g ﬁb‘ ff\f”i‘?% "%ﬁﬂ&“iﬁ‘ 6@040 H,
5.67, N, 15:5@u§00204}3!(Sdamirrsmistinidoxo-ilySidinydreisoimdd 126 k) diperidihe e Hditne

formic acid/H,O -+ 0. 1% formic acid: 10/90 for 5 min, to 100/0 in 10 min, 100/0 for § min). After
evaporation of the solvent, the residue was triturated in ether (26 mL) for 1 hr. The product was then
isolated by filtration and dried in vacuo to give the product as a beige solid (1,16 g, 30% yield):
HPLC: Waters Symmetry Cig, 5 um, 3.9 x 150 mm, I mL/min, 240 nm, gradient: CH:CN/0.1%
H:PO.: 10/90 to 90/10 in 10 min, 90/10 (5 min): 4.64 min (95.84%); mp: 198-200 °C; '"H NMR
{DMSG-dey ¢ 1.83 - 2,12 {m, TH, CHHY, 2.21 - 2.47 {m, 5H, CHH, CH;, CH:), 2.54 - 2.69 (m, J =
1.4 Hz, TH, CHH), 2.79 - 3.03 {(m, 1H, CHH), 3.38 (s, 2ZH. CH:), 3.52 - 3.72 {m, 4H, CH,, CH.),
431 (d.J =172 Hz, 1H, CHH), 4.37 - 4.55 (m, 3H, CHH, CH.), 5.11 (dd, J= 5.1, 13.2 Hz, 1H, CH),
683 (d,/=7.6Hz, 1H, An, 699 (t,.7= 5.6 Hz, TH, NH}, 7.15(t, /= 7.7 Hz, 1H, Ar), 7.32 (4. /= 8.3
Hz, 1H, Ar), 7.39 (s, 1H, Ar), 744 (d, J= 7.7 Hz, 1H, Ar), 7.52 (s, I1H, Ar), 7.69 (d, J= 7.7 Hz, IH,
Ar), 829 ¢br.s., 1H, HCOO0), 8.90 (s, 1H, NH), 10.98 (br. 5., IH, NH}; "C NMR (DMSO-d,} & 22.51,
31.20,42.73,47.12,51.56, 53.20, 62.69, 66,17, 11642, 118,13, 121,72, 121.83, 122.90, 126.86,
128,34, 130,25, 138.24, 140.48,142.36, 144.99, 15531, 164.30, 147.95, 170.98, 172.85, LCMS: MH’
=492 Anal. Calcd. for CpHyN:O; + 3 H-0: C, 54.82: 1, 6.30: N, 11.84: Found: C, 53.12: H, 6.12;
N, 11.72.
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methanesulfonate (1.11 g, 3.0 mmol) and 1,F-Carbonyldiimidazole (535 mg, 13 minol) were
suspended in dry DMF (20 mL) and the mixture was stirred at rt for 24 It While stirring, a portion of the
reaction mixture (6.7 mL, -1 mmol) was transferred to a vial containing 3-(Pyriclin-2-yloxy)-
phenylamine (205 mg, 1.1 mmol). The resulting mixture was stirred at rt overnight and the reaction
progress was monitored by LCMS. After 48 h, additional 3-(Pyridin-2-yloxy)-phenylamine (37 mg, 0.2
mmol) was transf&fred tb-aRa2eali it ne3and Istivsing rabolitirfudihfahamother 24 h. The reaction
mixture was acidified w4 Ahe volatiles were removed in vacuo and the residue

was dissolved in DMF and purified using C-18 preparator?—tPLC to give 112-(2,6-dioxopiperidin-3-y1)-

hnidibvidteimaphamiu

-0x0-2,3-dihydro-1H-isoindo1-5-yImethy1]- 343- ( y)skhenyli-urea as a white solid (310 mg,
64% yield): HPLC:Waters Symmetry ‘€1 1 mUmin, 240 nm, 30/70 CHICN/0.1%
H1PO4, 4.81 min (98.6%), mp: 298-30 I\PMR (DMSO0-(16) 6 1.84 - 2.06 (m, 1H, CHH), 2.19 -
244 m, | H g@;’]}) 2.54 -2.68 (m, 1H, CI—3|H2 2.79 - 3}015 m, 1H, CHH), 4.08- 4.60 On, 4H, (H2,
CH2), 5.10Y 5.1, 14 YRS 066 taron - E gLy ‘H‘yéf%i"‘&’é%%?) 1H, NH), 6.99 (d, |
= 8.3 Hz, ItibeAdinez2rdigng ydmeRloridar)] . (0242 03nm8! labdiz- et hAr); iit@8ityyH R e 14 ¥Ar), 7.437.7
Hz, 1H, A7 586Sm b A act:E8:eh 72? MLZ} WA hidedGEA (877<EHL1%(%%@}%6}@%1‘@%%@& Hz, 1 H,
Ar), 882( 1{5 Fﬁ )\}9;&9 (@ ILT éd §ZT g/l éDMSOdI 2H g? 31.18, 42.73,47.12, 51.56,
110.23, 11151 2 P13 B0 361 18 g8 HEe 1950 b6 8ET i glseiorgabgstabd! 141.79,
142.39, 14927 (314705201 5h37udE5 @Oct1eS. 08uraeT 193127000 mL7 50852 e MB¢ Midduci486; Anal
Calcd for GR6a318100i08 S8R 4Gr vacuo to give the product as a yellow solid (0.74 g, 61% yield):

HPLC: Waters Symmetry Cig, 5 pm, 3.9 x 150 mm, | mL/min, 240 nm, gradicnt;: CH:CN/G.1%

HsPOg: 104940 10 96/10 1n 10 man, 90/10 (5 min);: 7.94 min (96.79%); mp: 230-232 °C; ‘H NMR

(DMSO-dsyd 1.87 - 2,08 (m, 1H, CHH}, 2.26 - 248 (m, 3H, CHH, CHy), 2.60 (d, /= 17.6 Hz, 1H,

CHH), 2.79 - 3.07 (m, 1H, CHH), 4.31 (d,./= 7.4 Hz, 1H, CHH)}, 4.38 - 4.55 (m, 3H, CHR, CH-),

501 (dd, /=50, 133 Hz, 1H, CH), 6.92 (t,./= 5.9 Hz, 1K, NH), 7.34 {(d, /= 8.3 Hz, I1H, Ar), 7.45

(d, J=79Hz, 1H, Ar), 749 - 7.60 {m, 2H, Ar), 7.70(d, J= 7.7 Hz, 1H, Ar). £.26 (d, J= 2.3 Hz, 1H,

Ay, 9.07 (s, TH, NH), 10.99 (s, 1H, NHY; e NMR (DMSO-dsy 6 18.95, 22,49, 31.20, 42.82, 47.12,

5156, 112.74,121.92, 12245 122,94, 12471, 126,92, 130.33, 132.84, 130 46, 142 38, 144,59,

~148.72, 135,02, 167.93, 170,98, 172.85: LCMS: MH™ = 452; Anal. Calcd. for CaFo NiOg: C, 58.53;

H, 4.69; N, 15.51: Found: C, 58.23; H. 4.58; N, 15.34.

510  1-{3-amino-4-methviphenyl}-3-{(2-(2.6-diexopiperidin-3-vI)-1-
exoisoindolin-S-vlimethvliurca

G QO

N O

HoN NN
. j{
I ) O

[00194] To a solution of 1-((2-(2.6-dioxopiperidin-3-v1)-1-oxoisoindolin-3-ylmethy1)-3-(4-
methyl-3-nitrophenyljurea (6.30 g, 0.66 mmolj in DMF (50 mL.) was added Pd-C {(.10 g, 10%
weight). The reaction mixture was hydrogenated with a Parr-shaker at 55 psi. After 16 hrs, the
mixture was filiered through a celite pad, which was washed with additional DMF (20 mL). The
filtrate was then evaporated and the residue was stirred in water (100 mL) for 3 hrs, The solid was
filtered, washed with additional water {50 mL.}, and dried. The crude green product was dissolved in
DMF (100 mL), decolorizing carbon was added, and the reaction mixture was stirred for 3 hrs. The
mixture was then filtered through a celite pad, which was washed with additional DMF (50 mL). The
filtrate was then evaporated and the residuc was stirred n water (100 mlL) for 4 hrs. The solid was

filtered, washed with additional water (50 mL), and dried in vacuo. The solid was triturated with
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63.61; H. 4.85; N, 14.27. Found: C, 63.62; H, 4.62; N, 14.18.
5.1914(2-(2,6-dioxordperidin-3-y1)-1-oxoisoindolin-5-yumethyl)-3-(3- (oineridin-4-yloxy)phenynurea
[00205]Using the procedure as described in Section 5.15, the product is prepared from 3-
(Piperidin-4-yloxylani line and 3-(5-aminomethyl-1-oxo-1,3-dihydro-isoindo1-2-y1)-piperidine-2,6- dione
methanesulfonic acid salt. 5.201-((2-(2,6-dioxoniperidin-3-v1)-1-oxoisoindolin-5-v mt h 1)-343-hydroxy-
4-methylphenvilurels DO IpiofNONA; isolated by filtration to give the product as a pale green solid (0.22

g, 79% yicid): HPLC: Waters Symmetry Cig, 5 wm, 3.9 x 150 mm, | mL/min, 240 nm, gradient:
CH3CN/G.1% H3POy: 10790 to 90/10 in 10 min, Y0/10 (5 min): 4.50 min (96.74%); mp: 228-230 °C;
"HNMR (DMSO-d,) 6 1.82 - 2,10 (m, 4H, CHH, CH;), 2.25 - 2.47 (m, 1H, CHH), 2.59 (d,./ = 18.3
Hz, 1H, CHH), 2.77 - 3.02 {m, 1H, CHH), 4.30 (d, /= 17.6 Hz, 1H, CHH), 4.35 - 4.53 (m, 3H, CH.,
CHH}, 4.93 (br. s, 2H, NH.), 5.11 (dd, J= 5.0, 12.9 Hz, 1H, CH), 6.51 (dd, J= 1.9, 7.9 Hz, 1H, Ar),
658 (t,.J=57Hz, 1H,NH), 6.75(d, J= 8.5 Hz, 2H, Ar), 7.43(d, J= 7.9 Hz, 1H, A, 7.50 (s, 1H,
Ar), 7.69 (d,J = 7.7 Hz, 1H, Ar), 8.23 (s, 1H, NH), 10.98 (s, 1H, NH); "C NMR (DMSO-d) 6 16.75,
22.49,31.20,42.74, 47,10, 51.56, 104.16, 106.537, 114.539 12186, 122,90, 126.89, 129.79, 130.25,
138.75, 142.36, 145.06, 146.12, 155.22, 167.95, 170.98, 172.85; LCMS: MH" = 422; Anal. Calcd. for
CosHusNsOy + 01 HoO + 0.5 EO: C, 62.62; H, 6.17: N, 15.21; Found: C, 62.30; H, 5.89; N, 14.89.

511 1-12-(2.6-Dioxe-piperidin-3-vli-1-oxe-2.3-dihvdre-1 H-isoindol-3-
vimethvi]-3-(3-phenexv-phenvl)-urea

O 0

Q
@,O

100195] TEA (0.20 g, 2.00 mmol) was added to a stirred mixture of 3-(5-aminomethyl-1-oxo-
b, 3-dihydro-tsoindol-2-yD-piperidine-2 6-dione methanesulfonate (0.37 ¢, 1.00 mmol) and 1-
isocyanato-3-phenoxy-benzene (0.212 g, 1.00 mmol) in acetonitrile (10 mL} under nitrogen at RT.
After 3 hrs, IN HCI (10 mL) was added, and the mixture was stirred for 10 min. The solids were
isolated by filtration, and washed with water (20 mL) and acetonitrile (10 mL). The crude product
was dissolved in a minimal amount of DMF and the product was precipitated by slow addition of
water (~30 mL). The solids were collected by filtration, washed with Et;O, and dried in vacuo for 18
hrs to give the product as a white solid (422 myg, 87%): HPLC: Waters Symmetry Cig, § pm, 3.9 x 150
mnt, | mlimin, 240 nm, 35/65, CHRON/G.1% H<PO., 3.76 min {99.3%); mp: 224-226 °C; "H NMR
{(DMSO-d,) 6 1.99 (s, 41, CH, CH3), 2.29 - 2.46 (m, 1H, CH), 2.55 - 2.66 (m, 1H, CH), 2.80 - 3.0]
{m, 1H, CH), 4.18 - 4.56 (m, 4H, CH,, CHy), 510 (dd. =49, 13.2 Hz, 1H, CH), 6.71 (t,J= 5.9 Hy,
IH, NH), 7.23 - 7.36 (m, 1H, Ar}, 7.36 - 7.48 (m, 2H, Ar), 7.51 ¢s, 1H, An), 7.6% (d, /= 7.7 H=, 1H,
AT}, B.55 (s, TH, NH), 9.75 (s, [H, NH}, 10.67- 11.27 (m, 1H, NH); *C NMR (DMSO-d,) § 22.49,
23.82,31.18,42.77, 4712, 51.56, 118.12, 119.57, 121.85, 122.91, 126.88, 130.26, 133.18, 135.70,
142 36, 14494, 15529, 167.67, 167.95, 170,98, 172.85; LCMS: MH" = 483; Anal. Caled. for
CorHpNGOs C, 66,93, H,4.99; N, 11.36. Found: C, 67.03: H, 4.72: N, 11.41,
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Nil [00206]Step I: Using the procedure as described in Section 5.15, 1-(3-(tert-
butyldimethylsilyloxy)-4-methylphenyl)-3-((2-(2,6-dioxopiperidin-3-y1)-1-oxoisoindolin-5- yl)nethyl)urea
is prepared from 3-(ten-butyldimethylsilyloxy)-4-methylaniline and 3-(5-
aminomethyl-l-oxo-1,3-dihydro-isoindol-2-y1)-piperidine-2,6-dione methanesulfonie acid salt.
[00207]Step 2: A mixture of 1- (3- (tert butyldlmethylsnyloxy) -4- methylphenyl) -3-42-(2,6-
dioxopiperidin-3-§a)}- 1 -axaisaimedion apiy 1 hgdeesium fluoride (0.15 g.
1.0 mmol) in DMF (10 imityépismskisiero 70 C for 8 hrs. The mlxture is cooled and diluted with water (10
mL). The solid precipitate is filtered, rinsed with water (1@nal), and dried under vacuum to provide the
product. [00208]Step I: Using the procedure 1as des Lf%gon 5.15 5434(242,6-
dioxopiperidin-3-yl)-1-oxoisoin dolethyle@y Y\( ri>butoxyearbonylamino)acetate is prepared from
5-amino-2-methylphenyl 2-(tert- buto n§lamino)acetate and
345-aminomethyl-1-oxo-1,3-dihydro-isoindo1-2-y1)-piperie-2,6- dione methanesulfonic acid salt.
[00209]Stdp29Fb a mixtEfelOf GaI4 (R 8- choxdpip BrickHr3dmix 1rexdisOinablipmethyl-1-oxo-
ymethyl)ureidey2smetndrheny '&ﬁt%&bmxyﬁaﬁ@m&wwm@aa@aﬁte 1(0-58:8; 4:@ mmol) in DCM (50
mL) is added 2M H%eln etherL(1 n‘ALr? apgj the mixture is sti fg; 24 hrs, The sqlid remgltate is

anat b £n IHO mn acctonmtriic, ﬂlfTO 1. he mxTur
filtered, rinSed W L) and-dried ervéicuumt provi He tche Fodtic

stirred at RT for 3 hrs, during which time it rcmamcd as a suspension. A IN HC ] soiunon (10 mL)

was added, and the mixture was stirred for 10 min. The solid was isolated by filtration and washed
with additional water (20 mL.) and acetonitrife (10 mL.). The solid was dissolved in minimal amount
of DMF and the product was precipitated by stow addition of water (~30 mL). The sohd was
collected by filration and washed with E;O to remove most of the residual yellow color, The
remaining solid was dried in a vacuum oven overnight to provide the preduct as an off-white solid
{330 mg, 75%): HPLC: Waters Symmetry Cig, 5 pm, 3.9 x 150 mm, 1 ml/min, 240 nm, 30/70,
CH3CN/O. 1% HaPOy, 6,15 min (97.1%); mp: 272-274 °C; 'H NMR (DMSO-d,) & 1.84 - 2.13 (m, 1H,
CHH), 2.24 - 244 (m, 1H, CHH), 2.55 - 2.66 (m, 1H, CHH)Y, 2.77 - 3.02 (m, 1H, CHH), 4,16 - 4.55
(m, 4H, CH,, CHy), 5.11(dd, J=4.7, 13.0 Hz, 1H, CH), 7.07 (t,J = 5.6 Hz, 11, NH), 7.37 - 7.83 (m,
5H, Ar), 8.15(d, J= 8.9 Hz, 2H, Ar), 9.48 {s, 1H, NH), 10.98 (s, 1H, NH}; "C NMR (DMSO-d,) 6
2248, 31.17,42.83,47.11, 5157, 116.97, 121.94, 122.96, 125.09, 126.93, 130.38, 140,48, 142,41,
144.26, 147.04, 154.51, 167.91, 170.98, 172.85; LCMS: MH" = 438; Anal. Caled. for Co HioN«Og+
0.5 HoO: €, 536.50; H, 4.52; N, 15.69; Found: C, 56.45; H,4.31; N, 15.71.

513 N-(4-13-[2-(2.6-Dioxo-piperidin-3-vli-1-0x0-2.3-dihvdro-1 H-isoindol-5-
vimethvi]-urcido}-phenvli-acetamide

e
SN N O

IO

HN 0

AO

[00197] Step I Preparation of 1-(4-amino-phenyl)-3-[2-(2 6-dioxo-piperidin-3-y1)-1-ox0-2,3-
dihydro-1H-1soindol-S-ylmethyl]-urea. To a stirred mixture of 1-((2-(2,6-dioxopiperidin-3-y1)-1-
exoisoindolin-5-yDmethyl}-3-(4-nitrophenyDurea (130 mg, 0.343 mmol) in EtOH (2 mL) was added
sodium dithionite (597 mg, 3.43 mmol} in water (2 mL). The resulting mixtare was heated to 60 C
for 20 min a1 which time LC-MS indicated complete disappearance of nifro starting material. The
reaction mixture was combined with the crude preduct from a separate run and concentrated in vacuo.
The residue was dissolved in minimal DMF and chromatographed on a C-18 preparative HPLC

column equipped with mass triggered collection. The desired fractions were combined and
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5.22543-((242,6-Dioxopioeridin-3-y1)-l-oxoisoindolin-5-vhmeth hureido)-2- methylohenyl
2-Odoerazin-l-yllacetate hydrochloride Ha [00210]Step 1: Using the procedure as described in Section
5.15, tert-butyl 44245434(2-
(2,6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yl)methyOureido)-2-methylphenoxy)-2-
oxoethyl)piperazine-I-carboxylate is prepared from tert-butyl 4-(2-(5-amino-2-methylphenoxy)-2-
oxoethyDpiperaringt -carboxylaie idad- %miﬂmny@thyl}imxakﬂx@fﬂihydmisoimd@bz-,y;L)-

o 2 | "1 'y : bt
Zfﬂ'&;ﬂed%h%q‘éogi ;)E(%%%ibi‘r%l“gﬁ!ﬁ i%'}k? f?r@ SR IOQAIHRIRA G 10 MRS IEHRU L1

ox0|50|ndcﬂ?i“5%?ﬁé‘ﬂ‘\§[5‘ﬁﬂ*“élé“8) 24 Mﬁﬁ%éﬁ?ﬁ-ﬁ%}ﬁoethyppiperazine-l-carboxylate (0.65g, 1.0
mmol) in methylene chloride (50 InL) is added 2M HCI in ether (1 mL), and the mixture will be stirred
for 24 hrs.[#REP8bIid pretipitatErisittéred! Mrisdd-With. DGMo@Damdil; Bm tiied Lihdiby dmelfiim to
provide thepragduct 15 231A34AMIpRMEIhyDedrmethyloRamel) 342 (2.6-diexapipsidingdr0-1-
OXOiSOindqu.S]-]?(;yéi‘rPE dlxﬂtlil ?H t!as):lladul[g»Nn(l)cthyl}»urca {64 mg, 0.157 mmol) was stirred at room

temperature in acetic anhydride (5 mL) for 2 hrs. The volatiles were removed in vacuo and the

residue was dissolved in minimal DMF and purified on a C-18 preparative HPLC column. The

desired fractions were combined and concentrated in vacuo to provide the product as a pale yellow

solid {37 mg, 52% vield): HPLC: Waters Symmetry Cig, 5 pm, 3.9 x 150 mm, 1 ml/min, 240 nm,

17/83, CH3CN/0.1% H3PO., 5.19 min (97.4%); mp: 265-267 °C; "H NMR (DMSO-d,) 6 1.99 (s, 4H,

CH,CH3), 2.29 - 246 (m, 18, CH), 2.35 - 2.66 {m, 1H, CH), 2.80 - 3.01 (m, 1H, CH), 4.18 - 4.56 {m,

4, CHs,, CHp), 5,10 {dd, J =49, 132 Hz, 1H, CH), 6,71 (1, /=59 Hz, 1H, NH), 7.23 - 7.36 (m, 1H

Ar), 7.36 - T48 (m, 2H, Ar), 7.51 (s, 1H, Ar), 7.69 (d, J= 7.7 Hz, 1H, Ar}, 8.55 (s, TH, NH), 9.75 (s,

1H, NH), 10,67 - 11,27 (m, 1H, NH): "C NMR (DMSO-d,) 6 22,49, 23.82, 31.18, 42.77, 47.12,

51.56, TER.IZ, 11957, 121,85, 122.91, 126 .88, 130.26, 133,18, 135,70, 142.36, 144.94, 155.29,

167.67, 167.95, 170.98, 172.85; LCMS: MH™ = 43{0; Anal. Calcd. for Cy3HN:;O5+ 1.0 H-0: C,

59.09: H, 5.39:N, 14.98; Found: C, 58.75; H, 4.99; N, 14,59,

514  3-12-(2.6-Dioxo-piperidin-3-vi1-0x0-2 3-dihvdro-1 H-isoindo]-5-
vimethvii-I-methvil-1-phenvi-urea

[00199] To a suspension of 3-(5-aminomethyl- 1-oxo-1,3-dihvdro-isoindol-2-y1)-piperidine-
2.6-dione methanesulfonic acid salt (018 g, 0.5 mmoly in CH3ON (10 mL) was added DIPEA (0.4
mi, 2.5 mmol} and N-methylphenyl carbamic chloride (178 mg, 1.05 mmol). The mixture was stirred
at RT overnight. The suspension was filtered and the solid was washed with water (20 mL}, ethyl
acetate (20 mLY, and CH:ON (20 mL} o give the product as a white sohid (200 mg, 47% yieid):
HPLC; Waters Symmetry Cig, 5 um, 3.9 x 150 mm, 1 mb/min, 240 nm, 30/70 CH:CON/G.1% H;PG.,
3.56 min (96 %); mp: 168-170 °C; "H NMR (DMSO-dy) 6 1.89 - 2.07 (m, 1H, CHH), 2.30 - 2.47 (m,
IH, CHH), 2.55 - 2.69 (m, 1H, CHH), 2.79 - 3.01 (m, 1H, CHH}J, 3.18 (s, 3H, CH,), 4.22 - 458 (m
4H, CHo, CH2)L 5.1 (dd, J = 5.0, 13.3 Hz, TH, NCH), 6.68 {1, /=59 Hz, TH, NH), 7.16 - 7.35 (m

3H, Ar), 7.36 - 7.44 (m, 3H, Ar), 7.46 (s, 1H, Ar), 7.66 (d,./ = 7.7 Hz, IH, An), 10.98 (s, |H, NH); °C
NMR (DMSO-d;) 4 22.51,31.21, 3714, 43.76, 47.10, 51.55, 121.85, 12271, 125.78, 126.54, 126 86,
129.23, 130.04, 142,19, 144,02, 145,41, 156.74, 168.02, 171.02, 172.86; LCMS MH" = 407, Anal.
Caled. for CoaHanN,O4+ 0.5 H:0: C, 63.60; H, 5.58; N, 13.49: §, 6.55; Found: C, 63.61; H, 551 N,
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[00212]Step 1: Using the procedure as described in Section 5.15, 143-cyano-4-
methylpheny1)-3-(2-(2,6-dioxopiperidin-3-y0-1-oxoisoindolin-5-y1)methyl)urea is prepared from 5- am
ino-2-methylbenzonitri le and 3-(5-aminomethyl-l-oxo-1,3-dihydro-isoindol-2-y1)-piperidine-2,6- dione
methanesulfonic acid salt. [00213]Step 2: A mixture of
1-(3-cyano-4-methylpheny1)-3-(242,6-dioxopipendin-3-y1)-1- oxoisoindolin-5-yOmethyl)urea (0.54 g,
1.0 mmol)j3Hatinum oxide (0.1 g). and 5-6M HO in isopropanol (2 mL) in acetic acid (15 mL) is
hydrogenated under 50 psi hydrogen for 48 hrs. The mixture is filtered through Cclitc, the filtrate is
evaporated undeysacungipRas tha residucsigipusifingddayprenarasie iRkt dapmvide the product.
5.241-(24Aminomethvijs&nsheibyiphemini4 (242,6-dioxopiperidin-3-v1)-11-
oxoisoindolin-5-thmethyllurea [00214]Step I: Using the precedure as described in Section 5.15,

1-(2-cyano-5- methylpheny1)-3-02-(2,6-dioxopiperjdin - 1/OX %oindolin-S-yOmethypurea is
prepared from 2- amino-4-methylbenzonitrifesane-3~(5-a#f1irio yl-1
-0x0-1,3-dihydro-isoindo1-2-y1)-pipeti *246- dione methanesulfonic acid salt [00215]Step 2: A

mixture of 142-cyano-5-methylph )-3-02-(2,6-dioxopiperidm-3-y0-1- oxoisoindolin-5-ylimethyliurea
(0.54 g, 1.0 mmol), platinum oxide (0.1 g), and 5-6M HCI in isopropanol (2 mL) in acetic acid (15 mL)
is hydrogdfatétjunder BOpsiysiaged-foraabrsiFhe -mixtutelisvfittereththrdudhp®etiténthe filtrate is

evaporated upger vaguioand 1g fasidue Jsinprlischpnarepanative Bk 19 previde the product.
mmeol}). The mixmure was stitred at RT overnight. 4-Phenylaniline (169 mg. 1 mmol} was added w0
the mixture and the mixture was stirred at RT for 4 hrs. Then the temperature was elevated to 40 °C
and the mixture was stirred at this temperature for § hrs, The mixture was cooled to RT. The
suspension was filtered and the filtrate was added CH;CN (5 mL}) and the resuited suspension was
filtered. The collected solid was recrystalized from DMF to give the product as a white solid (30 mg,
5% vield): HPLC: Waters Symmetry Cig, 5 um, 3.9 x 150 mm, | mL/min, 240 nm, 50/50
CH;CNAY. 1% H3PO4, 2.78 min (95 %), 'H NMR (DMSO-dy) 6 2.02 (br. s., 1H, CHH), 2.28 - 2.47 (m,
FH, CHH}, 2.60 (4,7 = 18,5 Hz, 1H, CHH), 2.82 - 3,04 (m, 1H, CHH), 4.23 - 4.59 (m, 4H, CH,,
CH2), 5.11 (dd, J=4.9, 13.2 Hz, I1H, NCH), 6.73 - 6.83 (m, IH, NH), 7.22 - 7.35 (m, 1H, Ar), 7.37 -
7.66 (m, 10H, Ar}, 7.70 (d,J = 7.9 Hz, 1H, Ar), 8.75 (s, 1H, NH), 10.98 (s, 1H, NH); "C NMR
(DMSO-ds) 422,51, 31.20, 42.80, 47,13, 51.58, 118.09, 121,89, 122.94, 125.99, 126.64, 126.85,
128.82, 130130, 132.86, 139.93, 142.40, 144 81, 155.18, 167.95, 170.99, 172.85; LCMS MH™ = 423,

5.16  1-]2-(2.6-Dioxo-piperidin-3-vl}-1-0x0-2.3-dihvdro-1 H-isoindol-5-
vimethvi]-3-13-(3-methvi-11.2 4loxadiarol-5-vl}-phenvl]-urea

O Q

Ny NH
- Q ,ij N O
N rj Y

O

[60201] To a stirred suspension of 3-(3-methyl-[ 1,2, 4Joxadiazol-5-y)-phenylamine  0.22 g,
1.09 mmol) and 3-(5-aminomethyi-1-ox0-1,3-dihydro-isoindol-2-ybH-piperidine-2,6-dione
methanesulfonic acid salt (0.40 g, 1.09 mmol) in acetonitrile (5 mL) at RT was added TEA (0.31 mL,
2,19 mmol), The mixture was stirred for 3 hry, followed by addition of IN HCI (10 mL), which was
stirred for 10 min. The mixture was purified by preparative HPLC to give the product as a white solid
(0.16 g, 19% yieldy: HPLC, Waters Symmetry Cyz, 5 um, 3.9 x 130 mm, | ml/min, 240 nm, 30/70
CH:CN/O. 1% HaPO., 4,37 min (99.3%): mp, 242-244 °C; 'H NMR (DMSO-ds} 6 1.92 - 2.07 (m, [H,
CHH}, 2.30 - 2.46 (m., 4H, CHs, CHH), 2.55 - 2.67 (m, 1H, CHH), 2.82 - 3.02 (m, 1H, CHH), 4.24 -
4.56 (m, 4H, CH., CH,), 5.11(dd, J= 5.1, 132 Hz, 1H, NCH), 6.91 (t. /= 5.8 Hz, 1H,NH), 7.39 -
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5.2514(242,6-Dioxopiperidin-3-v1)-1-otoisoindolin-5-vpmethvb-3-44- 1morpholinomethyDphenvOurea
[00216]Using the procedure as described in Section 5.15, the product is prepared from 4-
(morpholinomethyl)ani line and 3-(5-aminomethyl- | -oxo-1,3-dihydro-isoindol1-2-y1)-piperidine-2,6-
dione methanesulfonic acid salt. 5.2614 (242,6-Dioxopiperidi
6-3-v1)-1-oxoisoindolin-5-vOmethvl)-3-(34(4- metlivipiperazin-l-vOmethyl)phenvOurea [00217]Using
the procedure as deseritied.in Sevtion3)15¢he ploNEGt i preparecfirpmMS¥MR (DMSO-dy) §
methylpipefagin L AimAbylianing andss (b pmIne TR h0xah 3By o ieeided 3y1)

piperidine-2,6-dione methanesulfonic acid salt
129.90, 130.33, 141,41, 142.39, 144.68, 155.10, 167.61, 167.93, 170,99, 172.85, 174.86. LC/MS MH
= 475; Anal. Caled. For Co,HpuN,Os +0.4 H,O: C, 59.85; H, 4.77; N. 17.45; Found: C, 59.53; H, 4.68;

N, 17.30.

5.17 1-(3~-Aminophenvl-3-((2-(2,6~diexopiperidin-3-vi)-1-oxoisoindolin-5-

yhimethvhurea

O Q

N O
UT
().

100202] Step 1+ To a stirred mixture of 3-(5-aminomethyl-1-oxo-1,3-dihydro-isoindol-2 -yl
piperidine-2.6-dione hydrochloride (0.74 g, 2.00 mmol) and 3-nitropheny 1socyanate (0.33 g, 2.00
mmol) in acctonitrite (20 mi.) was added TEA {0.56 mL., 4.00 mmol} at RT under nitrogen. After 12
hirs, the solid was filtered and purified by preparative HPLC (gradient: CHCN /H,0O: 15/85 for S min,
to HO/0 in 10 min, 100/0 for § min). Afler evaporation of the solvent, the residue was triturated in
ether (20 mL) for 1 hr. The product was then isolated by filtration and dried in vacuo to give 1-((2-
(2,6-dioxopiperidin-3-y}-1-oxoisoindoiin-5-yDmethy[)-3-(3-nitrophenylurea as a vellow solid (0.34
2, 39% yield).

[00203] Step 2 To a solution of 1-((2-(2,6-dioxopiperidin-3-yh-1-oxoisoindolin-3-
vlymethyl}-3-(3-nitrophenyliurea (0.33 g, 0.80 mmol) in DMF (80 mL} was added Pd-C (0.10 g,
<10% weight). The reaction mixture was hydrogenated with a Parr-shaker at 35 psi. After 12 hrs, the
mixture was filiered through a celite pad, which was washed with additional DMF (50 mL}. The
filtrate was then evaporated and the residue was stirred in water (150 mLY for 3 hrs. The solid was
filiered, washed with additional water (50 mL), and dried. The crude product was dissolved in DMF
(53 mL), decolorizing carbon was added, and the reaction mixture was stirred for 12 hrs, The mixture
was then filtered through a celite pad, which was washed with additional DMF (50 mL). The filtrate
was then evaporated and the residue was strred in water {100 mL) for 3 hrs. The sohd was filtered,
washed with additional water {50 mL) and dried in vacuo to give the product as a pale yellow solid
(0.24 g, 77% yieid): HPLC: X-Terra RP 18, 3.9 X 150 mm, 5 um, 1 mL/min, 240 nm; CH,CN/Q, 1%
(HCO.NH,: 15/835: 7.95 min (95.27%); mp: 233-235 °C; '"H NMR (DMSO-d,) 6 1,78 - 2.08 {m, 1H,
CHH), 2.38 (qd, J= 4.5, 13.2 Hz, 1H, CHH}, 2,39 {d, /=178 Hz, iH, CHH), 2.79 - 3.06 (m, 1H,
CHH), 4.18 - 4.36 (m, 1H, CHH), 4.36 - 4.60 (m, 3H, CHH, CH;), 4.91 - 536 (m, 3H, NH,, CH), 6.15
(ddd, J= 0.9, 2.1, 7.9 Hz, 1H, Ar), 6.48 - 6,538 (m, 1H, Ar}, 6.63 (1, J=6.0 Hz, IH, NH), 6.76 (1, J =
2.0 Hz, TH, Ar}, 6.85(t,J =79 Hz, 1H. Ar}, 7.44 (d,J= 7.7 Hz, 1H, Ar), 7.51 (s, IH, Ar}, 7.69 (d. J
=7.9 Hz, TH, Ar), 8.32 (s, 1H, NH), 10.98 (s, 1H, NH); "C NMR (DMSO-d,) § 22.51, 31.20, 42.73,
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5.27Isoindolin compounds  [00218]The isomdolin compounds shown above are made using the
procedure as described in Section 5.15.
5.281-1242,6-Dioxo-piperidin-3-y1)-I-oto-2,3-dihydro-IH-isoindol-5-
vimethyll-3-14-(2-pyridin-4-yi-ethyll-phenvii-urea hydrochloric acid salt [00219]Step!: Preparation of
412-(4-nitro-phenyl)-vinyll-pyridine To a CH3CN solution of 1-iodo-4-nitrobenzene (498 mg, 2 mmol)
and 4-vinylsyridines§262 iy | &3 imrmolowas. el det STERA( 360 s R B irmalierd R @ Aa).¢0.45 mg,
0.2 mmol). The,mixiyge W@shw%@ O ARE QIR Y I ACAnRPE Ny ey bA N was-then, cooled to

room temperature, uenc ed with IN HO& 0 mL) and concentrated under reduced pressure. The
mixture wad filtSreH sntl e Eeic fa ik rﬂt&rn‘ Et8Ac ($0 mL) and washed with IN NaOH (30 mL).
The organic layer was concentrated dried over Na2804 and concentrated to give
442-(4-nitro-pheryhvinddl otz 2 1] ) yd5y-THaRG0IRESY 2: Preparation of
4-(2-pyridin-4-yl-ethyl)- Y ; =2 $EEmL) of
4-[2-(4-nitro-phenyl)-vinyl]- pyrldlne (160 mg, 0 71 mmol) $added palladium on carbon (0.1 g, 50%
wet). The suspension was hydrogenated at %0 p5| 0 fe 4 hours. The mixture was filtered
over a celite pad. The filtrate was conc te% ' n-4-yl-ethyl)-phenylamine as a yellow

solid (140 mg, 100%).
S
r

[00204] 3-(5-aminomethyl-1-0x0-1,3-dihydro-isoindol-2-y1}-piperidine-2.6-dione

methanesulfonate (111 g, 3.0 mmol) and 1,1"-Carbonyldimidazole (335 mg, 3.3 mmol} were
suspended in dry DMF (20 mL) and the mixture was stirred at 1t for 24 h. While stivring, a portion of
the reaction mixtre (6.7 mL, ~1 mmol) was transferred to a vial containing 3-(Pyridin-2-yloxy)-
phenylamine (205 mg, 1.1 mmol). The resulting mixture was stirred at rt overnight and the reaction
progress was monitored by LCMS. After 48 b, additional 3-(Pyridin-2-yloxy)-phenylamine (37 mg,
0.2 mmo}) was transferred to the reaction mixtare and stirring continued for another 24 h. The
reaction mixture was acidified with acidic acid and water. The volatiles were removed in vacuo and
the residue was dissolved in DMF and purified using C-18 preparatory HPLC to give 1-[2-(2,6-dioxo-
piperidin-3-y1}-1-ox0-2,3-dihydro- 1 H-isoindol-5-ylmethyl]-3-{3-(pyridin-2-vioxy}-phenyl]-urea as a
white solid (310 mg, 64% yigld): BPL.C:Waters Symmetry Cig, 5 um, 3.9 x 150 mm, 1 ml/nin, 240
nm, 30/70 CH;CN/G. 1% HiPQu, 4.81 min (98.6%); mp: 298-300 °C; 'H NMR (DMSO-dq) & 1.84 -
2,06 (m, 1H, CHH), 2.19 - 244 {m, 1H, CHH}, 2.54 - 2.68 (m, 1H, CHH), 2.79 - 3.05 {m, 1H, CHH),
4.08 - 4.60 (m, 4H, CH,, CH,), 5.10 (dd, J= 5.1, 13.2 Hz, 1H, CH), 6.64 (dd, /= 1.4, 8.0 Hz, 1H, Ar),
6814 J=50Hz, 1H. NH), 6.99(d, /=83 Hz, |H, Ar), 7.07 - 7.18 {m, 2H, Ar}, 7.24 (1,./= 8.1 Hz,
TH, Ary, 733 (L7 =2.F Hz, TH, Ar), 743 (d, J=7.7 Hz, 1H, Ar), 750G (s, TH, Ar), 7.68(d, /= 7.7
Hz, TH, Ar), 7.78 - 7.97 {m, TH, Ar), 8. 16 (dd, J = 1.5, 4.9 Hz, 1H, Ar}, 8.82 (s, TH, NH}, 10.97 {5,
FH, NH); C NMR (DMSO-ds) § 22.49, 31.18, 42.73, 47.12, 51.56, 110.23, 111.51, 113.54, 113.68,

18.99, 121.85, 122,93, 126.86, 129.36, 130.29, 140,10, 141.79, 14239 144,77, 147,52, 154.37,
155.09, 163.03, 167.93, 170.99, 1 72.85; LCMS: MH = 486; Anal Caled for CagH:N;Os+ 0.3 H.0: C,
63.61; M, 4.85; N, 14.27. Found: C, 63.62; H, 4.62; N, 14.18,
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[00221]Step 3: Preparation of 142-(2,6-Dioxo-piperidin-3-y1)-1-oxo-2,3-dihydro-1H-
isoindol1-5-ylmethyll-344-(2-pyridin-4-yl-ethyl)-phenyll-urea hydrochloric acid salt To a suspension of
3-(5-aminomethyl-1-oxo-1,3-dihydro-isoindol-2-y1)-piperidine-2,6-dione methanesulfonic acid salt
(0.37 g, 1 mmol) in WE (2 mL) was added carbonyl diimidazole (162 1112, 1 mmol). The mixture was
stirred at room temperature overnight. 4-Pyridin-4-ylethyl-phenylamine (140 mg, 0.7 mmob was added
to the mixture anélthe mixue sdisxsiipee dh-400-ovamioindthiars 8D@dorh.5-3ours. The mixture was
cooled to room temperdpiperidi 1 ndedaand stirred for 1() min. The suspension was filtered
and the filtrate was concentrated and purified on prep-HPLG; The resulted solid after purification was
stirred with IN HC1, filtered and the filtrate was canc oL
givel-[2-(2,6-dioxo-piperidin-3-y1)-1-oxo-2;3xdihydre- H-iointdg1-5-yImethy1]-344-(2-pyridin-4-
yl-ethyt)-phenyfl-urea hydrochloric acid s s &n off-white solid (30 mg, 8% yield). HPLC: Waters
Symmetry C18, Sum, 3.9 x 150 mm, Lnkfmin, 240 nm, 5% grad 95% in 5 min, CH3CN/0.1% H3PO4,:
hi =4.70 mm (92%);> 400 C; 1H NMR S0-d6) 31.89 - 2.06 (m, 1H, CHH), 2.37 (br. s., 1H, CHH),
2.55-2.67 (m, | H, CHH), 2.82- 3.01 (m, 3H, CH, CHH), 3.12 (d, .1 = 7.7 Hz, 2H, CH2), 4.20 -4.53 (m,
5H, CH2, ¢492§55.11 (dHsing tegracsdarpias doserikec iy S8 > he Prpdnls, ITSOTFR@ P 8:3 Hz, 214,
Ar), 7.32 (thiperidh3Hox Rlehi i) afddd fhmibaméBy HZ odbLi AinddiliSinkibl, 2AN) pip6Rd(sl-d5-7.7 Hz, 1H,
AN), 7.83 (g 3zne8HZ, AHs A8, 1 -8.78 (m, 2H, Ar), 8.80 (s, | H, NH), 10.98 (s, 1H, NH).NMR
(DMS0446) 6 22.44,31.13, 34.25, 36,52, 42.64, 47.05, 5L49, 117.59, 121.78, 122.84, 126.56, 126.78,
128.49, 130.19, l%% 39&%&?2\&(&% j%epg.(ﬁ . _2‘31}_ 44,86 1 5 .24, 167.86 170 91,172.78, LCMS MH =
498; Anal Calcd or C2 AN Y R T 0 1 =1-5.29: N, 11.64;
Cl, 8.87; Found: C, 56. ﬂﬂ“?ﬁréﬁ),"fji‘% Cl, 8.85. 5. 29Isomdolln compounds [00222]These
isoindolin compounds shown above are made usin ré re as described in Section 5.15.
5.30N"43-Chloro-4-methvl-phenv1)-Nis12x (2/6-&io €y])-1-0X0-2,
3-dihydro-IH-isoindol-5-Amethyll-N-cva uapidine

[00206] Step 1. Using the procedure as described in Section 515, 1-(3-(tert-
butyldimethylsityloxy}-4-methylpheny1)-3-((2-(2,6-dioxopiperidin- 3-y13- I -oxoisoindolin-5-
ylmethyl)urea is prepared from 3-(tert-butyldimethylsilyloxy)-4-methylaniline and 3-(5-

aminomethyl-1-oxo-1 3-dihydro-isoindol-2-y1j-piperidine-2 6-dione methanesulfonic acid salt.

[00207] Step 20 A mixture of 1-(3-{rerr-butyldimethylsilyloxy)-4-methylipheny)-3-((2-(2.6-
dioxopiperidin-3-y1}-1-oxoisoindolin-3-ylymethyljurea (0.54 ¢, 1.0 mmol) and cesium fluoride ((.15
g, LU0 mmol) in DMF (10 mL} is heated to 70 °C for 8 hrs. The mixture is cooled and diluted with
water (10 mL.). The solid precipitate is filtered, rinsed with water (10 mi), and dried under vacuum to

provide the prodact.

5.21 3-(3-((2-(2.6-Digxopiperidin-3-vl)-1-oxoisgindelin-5-vhimethvlurcido)-2-
methviphenyl 2-aminoacetate bvdrochloride

a0
NH
N]i/\n’ /\©,
[00208] Step I: Using the procedure as described in Section 5.15, 5-(3-({2-(2,6-

dioxopiperidin-3-yl)- 1-oxoisoindolin-5-yDmethy Nureido)-2-methylphenyl 2-(rers-
butoxycarbonylamino)acetate is prepared from 5-amino-2-methylphenyl 2-(zert-
butoxycarbonylaminojacetate and 3-(5-aminomethyl-1-ox0-1,3-dihydro-isoindol-2-y[}-piperidine-2,6-

dione methanesulfonic acid salt.
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[00223]Step 1: Preparation of (3-chloro-4-methyl-phenyl)-carbamic acid phenyl ester. 2-chloro-4-amino
toluene (282 mg, 2 mmot) was dissolved in THE (10 mL). The mixture was added sodium hydride (128
mg, 3.2 mmol) and stirred at room temperature for 15 minutes. Dipehnyl Ncyano-carbonimidate (715
mg, 3.0 mmol) was added and the mixture was heated to reflux for 4 hours. The reaction mixture was
cooled to room temperature, quenched by saturated NH40(10 mL), filtered and the solid was dried in
oven to giyeoBiehloro- 4?:})131hmophﬁmdbceﬂmam@'maqidmmﬂyhaﬁtﬂ ﬁﬁ—m&dx(&rﬁl@n&%) [00224]Step
2: Preparaﬁ (})peglf Nure%hlqgl 45”?%1[1%59*2 ryblz mI(‘ m ldqul X (?apclp %I’HI%S{’, Ey( m% m%)(“ M

3-dihydro-1H- |somd01 5- ano-guani ine To a suspension of”

o RG2S A A b5 PRSBH Y S1oct BT o cTHB FUALABF R st (0 18
g, 0.5 mmal¥iedMim{2dmi, ras added, (@xthiletonmethylnphanydilie éarbaihie.acid phenyl ester (143
mg, 0.5 mmol) and D1PEA (83 tiL, 0.5 mmol). The mixture was stirred at 1001’ for 4 hours. The
mixture was congenirategupeler.sasiveagnprassiserq BmaMedeM s - aunfiadier.siliga.gel column eluted

using methanol and meilylemns: eitozidgsor e IND i3efahl akahdcinethyl-pheny1)-NT[2-
(2,6-dioxo-piperidin-3-y1)-1-oxo-2, 3-dihydro-1H-isoindol1-5- ylm%thyl] Ncyano-guanidine as a white
solid (40 mg, 17% yield). HPLC: Waters SymmetrM @Jg%\zé 50 mm, 1 mL/min, 240 nm,

50/50, CHICN/0.1% H1PO4,: tR =386 miy ﬁﬁ/ﬁ)&ﬁ 17d NMR (DMSO-d6) 6 1.93 -2.09
(m, I H, CHH), 2.25 -2.32 (m, 3H, (HH»J 23 1H, CHH), 2. 55 -2.67 (m, 1H, CHH), 2.82 - 3.01
(m, 1H, CHH), 4.27 -4.57 (m, 4H CH2CH2) 5.11 (dd, I =5.1, 13.2 Hz, 1H, NCH), 7.13 (dd, 1= 2.3,
8.1 Hz, lid ()i 132 (d,slep 351k A mdzré&m%mngbcm T15L43.0bi AD. LB (8, 1= 7.7 Hz,

1H, Ar), 7.85(s, 1H, NH), 9.20 (s 1H, N .99 (s, | H, NH), 'IC NMR (DMSO-d6) 3 18.98. 22.49,
3120, 4430 j‘?’ﬁ%”%‘f%é%fﬁa g@%%@% s e R R T o) 139 08, 199 10,
136.46, 142‘%’%2’@?7“1@585115’0]2@7@6 DI@@!‘%MW;@G!HMELMS‘? 4@5‘@&@3?@1&@@‘%) “2-
C23F12(CJJNQQ§/1%§11Q>1§7H}01 0.2 EL0ACH Q. 5741861 Ne 47 O3RN uiB.66; H, 4.81; N, 17.10.

5.311-12- |oxq g{é mr&ﬁ -1-0xo- 2131 “pydro IH-isoindol-5- vimethvlj-3-14-(l
H- |m|da|ol p erviiurea TE) Vi %]A Mixtire of 3- (5-arninomethy

1-1-oxo0-1,3- d dro isoindol1-2-y1)-piperidine-2,6- dione methanesulfonic acid salt (0.40g. 1.1 mmol)
and CDT (6)(1 11.2 mAfehain OMP TS THEY AL 6t o0 tefriperariniei4sy T8 hburs. To the

mixture Waﬁﬁdﬁietd;mr(ﬁlﬁ}mdam&aaeyl)mphﬁﬁyéamma(&dﬂhgnﬁu&rmmmIl)airmqm&em@:egature and
the mixturg Wi sHiied 8 B CilRhck T mixtyranss added wates (8 mbland.cfiylacetate (20

mL). The mixture was stirred at room temperature for 2 he suspension was filtered and the solid
was washetf it vateF: (é%*frﬁ?,*jfiéfﬁw%&ta(étté—‘é ﬁ’t??f‘é?‘{&lh%é? ‘(gb"?hi_)‘”l‘tﬂ give WBIBHR solid was
purified with PeepgHRIG:docgive 1- [2-(2,6-di oxo-piperidin-3-y1)-1-o0x0-2,3-dihy
dro-1H-isoindol1-5-ylmethyl]-3-[4-(1H- imidazol-2-y1)- pheny 1 J-urea as a white solid (150 mg, 30%
yield): HPLC: Wateps Syasnaiinoiset S, i de s,k mldmisk og 4R ifae-3/05 grad 95/5 in 5 mm

CH)CN/0.1% H3PO4, 4eddistiini¢8-9Fiammphdi99- 192C; H NMR (DMSO-d6) 6 1.91 -2.08 (m, 1H,
CHH), 2.27 - 2.47 (in, 1H, CIHH), 2.54- 2.66(m, 1H, CHH), 38)1 301 (m, I H, CHH), 431(d .1 =17A
Hz, | H, CHH), 4.38 - 4.52 (m, 3H, CHH, H H N 0
\ NN ’ "
(002123 Step I Using the procedure as described in Section 5.15, 1-(3-cyano-4-

methylphenyh)-3-((2-(2 6-dioxopiperidin-3-yh-1-oxoisoindelin-5-ylimethyurea is prepared from 3-
amino-2-methylbenzonitrile and 3-(5-aminomethyl-1-oxo-1,3-dihydro-tsoindoi-2-y1-piperidine-2,6-

dione methanesuifonic acid salt,

[00213] Step 2: A mixture of I-(3-cvano-4-methylphenyh)-3-((2-(2,6-dioxopiperidin-3-y1)-1-
oxowsoindolin-5-yDmethyDurea (0.54 g, 1.0 mmol}, platinum oxide (0.1 g}, and 3-6M HCl in
isopropanol (2 mL) in acetic acid (15 ml.) is hydrogenated under 5¢ psi hydrogen for 48 hrs. The
mixture is filtered through Celite, the filtrate is evaporated under vacoum, and the residue is purified

by preparative HPLC to provide the product.
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CH:), 5.11 (dd, = 5,0, 13,3 Hz, 1H, NCH), 6.78 0,1= 6.0 Hz, IN. NH), 7.33 - 7.76 (in, 9H, Ar), 8.17 (s,
1H, HCOOH), 8.67 (s, 1H, NH), 10.99 (s, 1H, NH); 3C NMR (DMSO-d6) 6 22.41, 31.10, 42.69, 47.02,
51.49, 114.17 (br), 117,80, 121.79, 122.84, 124.55, 126.81, 126.98, 130.19, 135.46, 138.55, 142.31,
144.83, 155.14, 163.19 (HCOOH), 167.88, 170.92, 172.77;, LCMS MN = 459; Anal. Calcd for
C244-122N604+ 2 H20 + 0.7 HCOOH - 0.3 DMF: C, 56.04; H, 5.42; N, 16.08: Found: C, 55.84; H,
5.34; N, 16.11. 55321-1341. aemm ahSiwlphé Faegmlib3riRdR GrdigRa-piperid in-
3-yl)-1-ox0-2,3-dihyd reedditdarsieiin - e rea [00226]A mixture of
3-(5-aminomethyl-I-oxo-1,3-dihydro-isoindol-2-y1)-piperigdine-2,6- dione methanesulfonic acid salt

Hiretievnn

(0.40 g, 1.1 mmol) and CDT (0.21 g, 1.3 mmol)4n 5@%&@5 stirred at room temperature for
18h. To the mixture was added 3-(1H- i £2-0-4-cHlorophenylamine (0.32 g, 1.3 mmol) at
room temperature, and the mixture was 8 at 100 'C for 18 hours. To the mixture was added water

(25 mL) and ether (20 mL). The mixture w&4'stirred at room temperature for 2 h. The solvent was
decanted. The solid was purified with Prep HPLC to give 1-[3-

(1H-benzojositiadol-2- st)efl-cht@,ﬁeaphe,my&e]&BAZr«(Zc&-ﬁ'b@xmpkmebiﬁiifn}s y1)-dy@052,3-dihydro- |
Ellsomdoln% nﬂg&h}/gkur??(a% %}X\)é c%%lllg 5«1%1 Q%isogg{?o}/new }1};}1(:{}‘ Cguyé{i% r%p%y P o%tlry C15,53.9
X 150 mm, | mbmln 40 nm 0/80 H3CN/0.1% H3PO4, nip: 275-277 C; NMR
(DMSO-dG)8: @@cﬁwﬂhcvﬁwmceﬁﬁrﬁﬁ@oy%km%féﬁmd@ mm@%?aydh PERFIdNGI-2.80- 3.02
('n, IN, CHi el ib{obsdibhidada sdiH, CNN), 4.37 - 4.51 (m, 3H, CHH, CH), 5.11 (dd, 1 = 5.0, 13.3 Hz,
1H, NCH), 6.89 (t,1= 5.9 Hz, 1H, NH), 7.23 (d, 1=4.5 Hz, 2H, Ar), 7.40 - 7.76 (m, 7H, Ar), 8.07 (d, 1 =

2.5 Hz, INygi); $102 (S, 4 NHY)1Qu28 {81 e M) s 1@ (a2 32 Wd%@&m&%ﬁ @AY SO-d6) 6
2239, 3110 4275 4gq£2 5148, 11 7%9 é'L 8.88 120.11, 1206%1129 t? J4 130.35, 134.56,
130.56, 145994 by Y 26T 1407 ¢ Sfamaly dapahorule A Lo eal iy i dh 2onB04C + 3
1-120: C, 5688k 4290: Nn 44108 R lhthL Cis SET@zehhtat] 67deNS k09 drogen for 48 hrs. The

5.33N-(3-Ghlese-A-methyhrhgnyli e l%ﬁn@rdi@&@agipﬁewm&f%a%oa&ﬁm residue is purified
dihydro-IH-isoindol-5- v}[ﬁng;hxlf) ine Ijé/drochlorlde
o FOVE CI

by preparativ ¢ pro

5.25  1-(2-(2.6-Dioxepiperidin-3-vh-1-oxoisoindolin-S-vhimethvh-3-(4-
{morpholinomethvl)phenvljurea

3 Q
H H\/(r\é@()
NN : :
oy i '
[00216] Using the procedure as described in Section 5,13, the product is prepared from 4-

{morpholinomethyDanitine and 3-{S-aminomethyl-1-ox0-1,3-dihydro-isoindol-2-yli-piperidine-2,6-

dione methanesulfonic acid sakt.

5.26 1-((2-{2.6-Dioxopiperidin-3-vl}-1-oxoisoindolin-5-vIimethv-3-(3-({4-
methvipiperazin-1-vhmethyliphenvlhurea
0 O

e ot aahta

[00217] Using the procedure as described in Section 5.15, the product is prepared from 3-((4-

methylpiperazin-1-ylymethylaniline and 3-(5-aminomethyl-1-oxo-1,3-dihydro-isoindol-2-yi)-

piperidine-2,6-dione methanesulfonic acid salt,
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00 CICI[00227]Step I: 3-Chloro-4methyl-phenyl)-rniourea To a solution of
2-chloro-4-isothiocyanato-I-methyl-benzene (2 inn, 10.89 mmoH in dry acetonitrile (10 mL) was added
a solution of NH; in Me011 (2 N, 6 mL) and the mixture was stirred at rt for 2 h. Water was added to
the reaction mixture causing the a precipitate to form. The reaction slurry was concentrated in vacuo to
-1/4 the volume and the white solid was collected by filtration and dried in a vacuum oven to give 2.1
gm (96% yield) of.37chidsaintiochethwhplnedyl)hiourea as a white solid that was used without further
purification. LCMS: MH = 201. [00228]Step 2: 143-Chloro4-methyl-phenyl)-2-methyl-isothiourea
Hydroiodide To a slurry of 3-chloro-4-methyl-phgnyl)-t : B gm, 10.46 mmol) in MeOH (15 mL)
was added methyl iodide (2.5 inL, 40 mmol them ' was-stirred at n for 4 h. The reaction
mixture was concentrated to dryneM e reésidue, a small portion of dichloromethane was
added and the volatiles removed invuecuo. This process was repeated twice more to provide a tan
foam which was dried in a vacuum oven overnight to give 3.5 gm (98% yield) of crude (2x).
1-(3-chlord Wehéthyiphery epdalitsg mromiothesr b ere e ale Prre ha e pediva ssetistbest e highly
hygroscopizaid sves stored in a desiccator for further use. LCMS: MH = 215. [00229]Step 3:
N-(3-Chloro-4-methyl-pheny1)-NI-12-(2,6-dioxo-piperidii -y1) oxo-2,3- dihydro-1H-isoindol1-5-ylmethyl]
-guanidine Hydroghgoride b 2 dTHES RYE MRl SRBC WIR 25586 B 1 H-isoindol-5-
1-(3-chloro-4-methyl-phgmh2Hmg-pseleuraa myarolRditieub? hudee ot Iuachit
3-(5-aminomethyl-l-oxo-1,3-dihydro-isoindo1-2-y0-piperidine2,6-dione methanesulfonate (560 mg,
1.52mmol), and D1EA (1.1 mL, 6.06 mmol) were combined iff a rous DMF (5 mL). The vial was
sealed and irradiated in a microwave for 30 minNHat %20 @ oxthe remetion mixture was added an
additional 100 mu of 3-(5-aminomethy1-1- ,Jrdihydréisoindol=Z-y1)-piperidine-2,6-dione
methanesulfonate and the reactionrwas-rragiated’for 30 min at 120 "C. This process was repeated
twice more to consume all of the 2<(3-chloro-4-methyl-pheny1)-2- methyl-isothiourea hydroiodide
starting material as it was found€b-elute with the desired product on LCMS. The reaction mixture was
acidified with acetic acid and the volatiles were evaporated in vacuo. The residue was dissolved in
minimal D@2 fitkred, afier puPifieeraising €18 priparatory-HriayTidnthe combined fractions
containing the dasinedupreduat: lobb HGlwas.addesk and thesolanisiemevendnvacsuo 2 Fhe obtained

white solid was, dissolved.in minimal ter a %I 'I'cd ig}g 0 mg (27% iied of ..

e L O M R N SRR R R i TE——
guanidine hsrdEhlBRidefoHBICYTaters SPrsmehy &18s Bighaoded W 180 iR eIatyngiis P28 nm, 20/80
CH3CN/0. 1l 3RDA 03T JamiR (@ b ¥edd 0aRe4Q0 A pHRNMRI (0 Mi<06)s Bk 209 b, 1H, CHH),
2.33 (s, 3H, £H), 241 (dd, (1.74.3.13.2 Hz, IH, CHH), 2.54 - 2. 1H, CHH), 2,80 - 3.05 (m. 1H,
CHH),4.210@.¥§%& B %Iﬁ%,ﬁh.(gé?]é)l:’d&%ﬁ; é%\%éﬁﬁi?%%s%ﬁ Phelotdihe it st

concentrated, dried over Na;SO, and concentrated to give 4-[2-(4-nitro-phenyh-vinyl]-pyridine as

1

yellow solid (160 mg, 37%).

[60220] Step 2: Preparation of 4-(2-pyridin-4-yl-ethyl}-phenylamine

To the EtOAc solution (30 mL) of 4-[2-(4-nitro-phenyD-vinyl]-pyridine {160 mg, 0.71 mmol) was
added palladiunt on carbon (0.1 g, 50% wet). The suspension was hydrogenated at 50 psi of hydrogen
for 2 hours. The mixture was filtered over a celite pad. The filtrate was concentrate to give 4-(2-

pyndin-4-yl-ethylj-phenylamineg as a yellow solid (140 mg, 100%).

[00221] Step 3: Preparation of 1-12-(2 6-Dioxo-piperidin-3-yi)-1-ox0-2,3-dibydro-1H-
isotndol-5-ylmethyt]-3-[4-(2-pyridin-4-yl-ethyl)-phenyl]-urea hydrochloric acid salt

To a suspension of 3-{5-aminomethyl-1-oxo0-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione
methanesulfonic acid salt (0.37 g, 1 mmol) in DMF (2 mL) was added carbony! diimidarole (162 mg,
1 mmeot). The mixture was stirred at room temperature overnight, 4-Pyridin-4-ylethyl-phenylamine
{140 mg, {.7 mmol} was added 1o the mixture and the mixture was stirred at 40 °C overnight then

80°C for 1.5 hours. The mixture was cooled to roony temperature, added water (5 mL) and stirred for
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(dd, = 4.9, 13.2 Hz, | H, CH), 7.14 (dd, = 1.9, 8.1 Hz, 1H, Ar), 7.34 (d, J= 1.9 Hz, IH, Ar), 7.42 (d, 1= 8.1
Hz, 1H, Ar), 7.51 (d,J= 7.9 Hz, IH, Ar), 7.61 (s. IH, Ar), 7.76 (d,1 = 7.7 Hz, 1H, Ar), 7.98 (br. s., 1H,
NH), 8.62 (br. s., 1H, NH), 10.16 (s, 1H, NH), 11.00 (s, | H, NH); t NMR (DMSO-d6) -6 21.04, 2419,
32.95, 46.33, 49.85, 54.03, 124.13, 125.48, 125.79, 127.28, 129.17, 132.57, 134.20, 135.82, 135.95,
136.64, 143.17, 144.68, 156.84, 170.94, 173.00, 175.82; LCMS: MH = 440, 442; Anal Calcd for
C22H23C 12N ThA B0l @sNiGire QoRIHE OB ©y54dne e :08 phtitkd. #piG), ELT9; Found: C,

44.55; H, 4T?C’]TCN1]1%&'S4§(’E g‘\fletzéz%?canon was stirred with IN HCL filtered and the filtrate was concentrated

5.3414(2-(2,6- DIOXOPIpeI’IdIn- -vlg 1-oxoisoindolin-5-vOmethv|)-343-hydroxv- 4-methylphenvOurea
00 t0 givel-{2-(2

6-dioxo-pipendin-3-yh- 1-0x0-2,3-dihydro- 1 H-isoindol-5-ylimethyl]-3-[4-(2-pyridin-4-
yl-ethyl)-phenyl]-urea hydrochloric acid salt as an off-white solid (30 mg, 8% vield). HPLC: Waters
Symmetry Cig, Spm, 3.9 x 150 mm, 1 mL/min, 240 nm, 5% grad 95% in 5 min, CH;ON/L 19 HR POy,
ty =4.70 min (92%); mp: > 400 °C; 'H NMR (DMSO-d;) 8 1.89 - 2.06 (m, TH, CHH), 2.37 (br. 5., 1H,
CHD, 2.55 - 2.67 (m, 1H, CHH), 2.82 - 3.01 {m, 3H, CH,, CHH), 3.12 (d, J= 7.7 Hz, 2H, CH,), 4.20
- 4.53 (m, SH, CH,, CH-), 511 {dd, J=4.8, 13.3 Hz, 1H, NCH), 6.89 (br. 5., 1H, NH}, 7.07 (d, /= 8.3
Hz, 2H, Ar), 7.32 (d, J= 8.3 Hz, 2H, Ar), 744 (d, J = 7.9 Hz, [H, Ar), 7.31 (s, 1H, Ar), 7.69 (d, J =
7.7 Hz, 1H, Ary, 7.83 {d, J= 5.5 Hz, 2H, Ar), 8.71 - 8.78 (m, 2H, Ar), B.80 (s, IH, NH), 14.98 (s, 1H,
NH). "C NMR (DMSO-de) 8 22.44,31.13, 34.25, 36,52, 42.64, 47.05, 51.49, 117.59, 121.78, 122.84,
126.56, 126,78, 128.49, 130.19, 132.39, 138.59, 142.12, 142.28, 144.86, 155.24, 167.86, 170.91,
172.78; LCMS MH = 498; Anal Caled for CugliesNsO, -+ 1.535 HCE + 0.75H,0 + (.15 CH;CN C,
56,78; H, 5.29; N, 11.64; Cl, 8.87; Found: C, 56.47; H, 5.15; N, 11.99; C1, 8 85,

3.29  lIsoindolin compounds

(00222 These isoindolin compounds shown above are made using the procedure as described

in Section 5.15.

530 NT-(3-Chloro-4-methvl-phenvl}-N'-]2- (2. 6-dioxo-piperidin-3-vD)-1-0x0-2,
3-dihvdre-1H-iscindol-S-vimethvll-N-cvano-suanidine

o 0

A

00223 Step I: Preparation of (3-chloro-4-methyl-phenyl)-carbamic acid phenyl ester.
! phcny

H H
CEID(NYN
1
N
=

N

2-chloro-4-amino toluene (282 mg, 2 mmol) was dissolved in THF ($0 mL). The mixture was added
sodiom hydride {128 mg, 3.2 mmol) and stirred at room temperature for 15 minutes. Dipehnyl N-
cvane-carbomimidate {715 mg, 3.0 mmol) was added and the mixture was heated to reflux for 4 hours.
The reaction mixture was cooled to room temperature, quenched by saturated NH,CI (10 mL), filtered
and the solid was dried in oven to give (3-chloro-4-methyl-phenyl)-carbamic acid phenyl ester ag

solid (0.5 g, 87%).

[00224] Step 2 Preparation of N"-(3-Chloro-4-methyl-phenyl}-N'-[2- (2,6-dioxo-piperidin-3-
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NH HH HO N 0 [00230]Step I: A mixture of 2-methyl-5-nitrophenol (3.0 g, 19.6 mmol) TBS-C1 (3.0 g,
19.6 mmol), and TEA (2.2 g, 2L6 mmol) in DMF (30 mL) stirred at ambient temperature for 16h. The
mixture was evaporated under vacuum. The residue was dissolved in ethyl acetate (100 mL) and
washed with water (3 x 100 mL) and evaporated under vacuum. The residue was chromatographed in
a hexanes-ethyl acetate gradient. providing 4.7 g of tert-butyldimethyl(2-methyl-5- nitrophenoxy)silane,
in 91% yieid)- IHNMR(EIIBOHE6)Bn0cR - (bp 6h))-N.oFafs; Skidh27 (s, 3H), 7.47 (d, = 8.5 Hz, IH), 7.52
(0,12 2.3 He ) b I 18 (4.0=2.3,Behtta 1141 JO0RIUIIaR 3 Aisisal b prgduct rom Step
1(4.7 a, 17.6 mmolﬁnd 10% Pd-C (1.0 50% Wet)%? ethyl acetate was h dro enated under 50 psi
hydrogen fBF T8 R HECHfil e (VAR %h(éﬁ il 0N u(tﬁﬂ1 biites Afdpdnd ‘f’%’éﬁe W eS8 Rted under
vacuum, peensaingadiOrgcof HtenthLay kdriethytsily loxyP@Eagtiyianilifh oo 94%eyieichrd HNMR

(DMSO-06) 6947 (5:B LG Stk 26,68 bl (502HE D782 el S14 (d, 1= 7.9
Hz, 1H) [00232]Step. 3: A mixture of 3-(5-( ammomethbd) -1-oxoisoindolin-2- ypp'ﬁ]erldlne -2,6-dione

methanesifB 5‘{é"(0“§“4? RPRIRI “&HH‘@D’F'(@“%‘Z’ BT I SMELSD Wit (Weetitred at room
temperaturecfay! 3ienand then2b eliprodust flori-Siep R Q.4 7dgy2r@ Hmolhdvas-gdeed) ThHe mixture was

heated to 70.fc faf. @ik me;nnmmwmﬁgwaﬁ, wﬁzise%ﬁ@%t@nw%%wndwaw@%W'th IN'HO
(30 mL). Ther sult |xture v rat rvacyl m and the residue was purfled by
preparativé’ ﬂ]j g“da)nm Vﬁomtﬁﬁ%ﬁ ffjﬂjd’ it and Sr’B{ﬂ(ﬁ?ﬁg 638y S E-
(2,6-dioxopipEidiiv30ydy)-4 laxoisdif dolinkb Gfife A )- 3 B¢my dbxiH4- méthylphény Quredias a white

solid, in 46%6yieldy HP LG Walers Symmetty (Hxepipimy. 3,9 X520 mm chmim g ﬂé&m =235/75
CH3CN/0.1% H3PO4, 4 80.min (100.00%); mp 273- 275C H NMR (DMSO-d 2 (s 4H) 2.27

-2.47 (m, 17 P76 FHNC ‘i’Hf D B 3 0n 11 1. 19): 289%h ~4H)5 47 (o, “73 YeloH7,

Hz, 1H, Ar), 7.51 (s, 1H, Ar), 7.71 id, /= 7.7 Hz, 1H, Ar), 7.85 (s, 1H, NH), 9.20 (s, 1H, NH), 10.99
(s, TH, NH). "C NMR (DMSO-dg) § 18.98,22.49, 31.20, 44.70, 47.15, 51.58, 116.88, 121.98, 122,04,
12433, 126,97, 130.52, 131.41, 132,08, 133,10, 136.46, 142.36, 142.97, 138.15, 167.86, 170.98,
[72.86.; LC-MS: 465; Anal Caled for CoHo CINGG + 0.6 H.O + 0.2 EtOAce: C, 57.94; H, 4.86: N,
17.03:Found: €, 57.66: H, 481. N, 17.10,

3.3 1-[2-{2 6-Bioxeo-piperidin-3-vi)-1-0x6-2.3~-dihvdro-1H-isoindol-5-
vimethyl]-3-{4-{1H-imidazo}-2-vI}-phenvl}-urea

|92 H
Y o}
N N
hig
N o
%/NH
[00225]} A mixture of 3-(5-aminomethyl-1-ox0-1,3-dihydro-isoindol-2-y1j-piperidine-2,6-

dione methanesuifonic acid salt (0.40 g, 1.1 mmol) and CD1(0.19 g, 1.2 mmol) in DMF (5 mL) was
stirred at room temperature for 18 hours. To the mixture was added 4-( | H-imidazol-2-y1}-
phenylamine (0.17 g, 1.1 mmo}) at room temperature, and the mixture was stirred at 60 C for 1 d. To
the mixture was added water (25 mL) and ethyl acetare (20 mL). The mixture was stirred at room
temperature for 2 h. The suspension was filtered and the solid was washed with water (20 mL), ethyl
acetate (20 mL) and water (20 mL) to give a solid. The solid was purified with Prep HPLC 1o give 1-
[2-02 6-dioxo-piperidin-3-yI}- T-ox0-2, 3-dihy dro- 1 H-isoindol-5-ylmethyl]-3-{4-¢ 1 H-imidazol-2-y1)-
phenyl]-urea as a white solid (150 mg, 30% vield): HPLC: Waters Symmetry Cyy, Sum, 3.9 x 150
mm, 1 mE/min, 240 nm, 5/95 grad 95/5 in 5§ min CHyCN/0. 1% H:PO., 4.41 min (95.9 %); mp: 190-
192°C: "H NMR (DMSO-d¢) 8 1.1 = 2.08 {m, 1H, CHH), 2.27 ~ 2.47 (m, 1H, CHH), 2.54 ~ 2.66 {(m,
1Hl, CHH), 2.81 = 3.01 (m. 1H, CHH), 4.31 (d,.J=17.4 Hz, 1H, CHH), 4.38 - 4.52 (m, 3H, CHH,
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1H), 6.47 - 6.72 (m, 2H), 6.86 (d, J = 7.9 Hz, | H), 7.04 (s, | H), 7.44 (d, | = 7.7 Hz, 1H), 7,51(s, 1H),
7.69 (d, J= 7.7 Hz, IFI). 8.39 (s, 1H), 9.13 (s, | H), 10.98 (s, 1H); 13C NMR (DMS0-(16) 6 15.35, 22.49,
31.20, 42.74, 47.12, 51.58, 104.76, 108.45, 116.48, 121.86, 122.91, 126.91, 130.19, 130.26, 13892,
142.36, 144.96, 155.18, 155.29, 167.95, 170.99, 172.85; LCMS MH = 423; Anal. Calcd for
(T22H22N405: C, 62.55; H, 5.25; N, 13.26; Found: C, 62.27; H, 5.15; N, 13.18,

5.3514(2-(@16: Dioxopiperidin- B3\l 10X 0iSoIndolinG AL reth v b 344-yikoxvis3mmethylphenvi)urea
00233]St6p,t & MXIBSN 2YRe ikl aphencl (3 Ad 19 QINARIBS. £330 61 19.6 mmo), and

TEA (2.2 g, 21 6 mmol) in F (30 mL) irred at ambient temperature for f6'h. The mlxture was
partltloneo'%éﬂtv%7 W 10 abliebus sddilif: BicafBortate sbitition! ¢2dd- 6 %Anbi &yl dcéfate (100 nth),
and the aquecuysikayer, wassextracied ayith etbyi@eetates@ 00omt, )7The combined-crgamadayers were
washed Witid0R% eqHERS, 200 Pipaiacose (3 x BRRILIAAA WASH(LOR M-k ANG eraporated
under vacuum. Theresidue was ehromatographed’in hexanes- efhyl ‘acetate gradient, providing 3.9 g
of tert- butﬁﬁﬁﬁéﬂﬁl(ﬁ Fﬂe‘tﬁyi 4-nitrophenoxy)silane, in 75% yield; H NMR (DM:S0O-d6) 60.29 (s, 6H),
1.00 (s, 9H), 2.24 (s, 3H), 7.03 (d, J= 8.9 Hz, IH) 8.02 (dd, = 2.8, 8.9 Hz, | H), 8.12 (d,J= 2.5 Hz, 1H).
[00234]Step 2 ASdixturelédt bk Bonydimidiaahsidingtcidotosphen vl A o B G A xpO0ip & ”(05 g, 50% Wet)
in ethyl acetate was hydrbddetiesé-adasuplilisindolsadmevll-treane mixture was filtered through
Celite and the filtrate was evaporated, providing 3.2 g of 4- (gergbu;yldlmethylsnyloxy) -3-methylaniline,
in 93% vyield. [00235]Step 3: A m| {f 3-(5- (amlno -15 |somdohn 2-yfipiperidine-2,6-dione
methanesulfonate (0.74g. 2.0 mmofy’ BMF (30 mL) was stirred at room
temperature for 3 h, and then the prodm ep 2 (O 47 g, 2.0 mmol) was added. The mixture was
heated to 70 C for 30 h. Then, the mixttire was cooled to room temperature and quenched with IN
HC11 (30 h)26ésultingsimisalid @gradipitaienkligl Sebic wasi pudifiegobyi direinpiggiéphy.on a silica gel

column, ugipg.a, @?ﬁéﬁl«)&lﬁﬂ% chierde m%hﬁ”Q'lﬂﬁ%‘%@m C%Q{P:E%'q"ignﬂé%g E%F (5 mL) was
1-(4-(tert-butyldimethylsilylo 553 -methy iP\’/\}HFté )-34(2-(2,6- dIOXO(g)ineI’I in-3-y1)-1-
fl 1

oxoisoind ¥ MBI BUPaL L dA of ‘é‘é‘lfﬁ "Wr" %@/%d)} & %"Wﬁit‘m{ﬂ%@ d8Y86°16 (s, 6H),
0.97 (s, OHciyBB iR 06301, | B)pRoL0N(s;BHnD 2B R, AR b2 68 sBrFD €irl00H) 1280 - 3.02 (n, |

H), 4.31 (q10u4s HS e Ll v 4 §§1c(§1v5‘12c(m2$1[ﬁll)) éa&%tﬁgld(f?m%@ EH?f\,anﬁlzurlt lx'l-, Qinda a§1Zf}n(m 2H),
7.08 (dd"/=2.5, 8.6 J2.3Hz, 1H A=7.7Hz &550(5 lH)769(d 1=

H
7.7 Hz, 1HFBAUYE ﬁ%} Egogmw"[éwg%‘jsﬁﬁ ﬁ)“ﬁ*é*%?%ﬂﬁ?é}ﬁ%‘f FH&P Huds Bt Sep 3 (0.5 g,

0.9 mmol) i iphetyilardezol-2-yl)-4-chloro-phenyl}-3-[2-(2,6-dioxo-piperidin-3-yl)-1-0x0-2,3-dihydro- 1H-
isoindol-5-ylmethyl}-urea as a white solid {130 mg, 22% yield): HPLC: Waters Symmetry C g, Sum,
3.9 x 150 mm, | mb/min, 240 nm, 20/80 CH ONA Y H3POy, 4.44 min (99.2 %); mp: 275-277 °C;
"H NMR (DMSO0-dg) § 1.90 - 2.10 {m, 1H, CHH), 2.23 - 2.46 (m, 1H, CHH), 2.54 - 2.68 (m, 1H,
CHH). 2.80 - 3.02 (m, 1H, CHH), 4.31(d, /= 174 Hz, 1H, CHH), 4.37 - 4.51 (m, 3H, CHH, CH.),
5011 (dd, J=5.0, 13.3 Hz, 1H, NCH), 6.89 {1, /=59 Hz, TH, NH), 7.23 (d, J = 4.5 Hz, 2H, Ar), 7.40
- 776 (m, TH, Ar), 807 (d, J= 2.5 Hz, 1H, Ar), 9.02 (s, 1H, NH), 10.98 (s, TH, NH), 12.64 (br. 5.,
1H, NHY; C NMR (DMSO-dg) §22.39, 31,10, 42,75, 47.02, 51.48, 111.62, 118.88, 120.11, 120.62,
121.55, 121.83, 122.56, 122.85, [26.85, 129.79, [30.23, 130.35, 134.56, 139.56, 142.29, 143.00,
144,58, 149,12, 154.96, 162.96, 167.86, 170.91, 172.76; LCMS MH = 543, 545; Anal. Caicd for
CogFlaNgOCl + 3 H.0: C, 5633 H, 4.90: N, 14.08: Found: C, 36.73: H, 4.67: N, 14.09,

533 N-(3-Chioro~-4-methvl-phenvh-N'-12-(2.6-dioxo-piperidin-3-vI¥-1-0x0-2.3~
dihvdro-1H-iseindol-S-vimethvi]-guanidine Hvdrochloride

A I
N ! N 8]
Y Y
= b
HCI



'le (20 mL) was added 2N HCI in ether (2 mL). The mixture stirred for 16 h at ambient temperature.
The precipitated product was isolted by filtration, and was rinsed with methylene chloride (20 mL) and
dried under vacuum, providing 0.4 g of 14(2-(2,6-dioxopiperidin-3-y1)-1-
oxoisoindolin-5-yl)methyl)-3-(4-hydroxy-3-methylphenyOurea as an off-white solid, in quantitaive yield;
HPLC:Waters Symmetry C18, 5 gm, 3.9 x 150 mm, | ml//mm, 240 nm, 30/70 CH:CN/0.1% H)PO4, 1.88
mm (96.94%), mp 2;0%212 "C; 111 NMR (DMSO-d6) 6 1.94 -{2.18 (m, 4H), 2.30 - 2.51 (in, 1H), 2.58
-2.72 (in, 1H .06 (m, 1H),\4W514'88Hm, 4H), 5.45%0d, J5.0° 13.3 Hz, 1H), 6.67 (d, = 8.5 Hz,
1H), 7.02 (;IJ@&:WZ.S, 8.6 Hz, W/Z_@_:’ZB Hz, A73d, = 7.7 Hz, 1H), 7.54 (s, 1H), 7.73 (d,
J=7.7 Hz, TH){8.32 (hr. s., 1H), 11.0Z (s, 1H); "C NMR (RMSO-d6) 16.15, 22.51, 31.20, 42.77, 47.12,
51.56, 114.47£117.11, 121.32, 121.83, 122.88, 123.61, 126.86, 130.22, 131.72, 142.35, 145.17,
150.10, 155.58, 170.99, 172.85; LCMS MH = 423: Anal, Calcd, for C22H22N4050+ @25 CH2C12: C,
60.23; H, 5.11; N, 12.63; E i.C 00, 4= SiAgrNant 25, NH

5.361- (4-terMBUMAQH elohexyl]-3- 1242, 6-dicB8 hineridin-3-vA)-18xold. 3- N o
dihydro-IH-isojndol-5-0rmettyll-urea™H H arNyN.0,,100237 a s%ed suspension o
4-wrt-butyl-cyclohexylaminé'(0.20g. 1.28 migl) in DMFA5 i) at 40,4& was added CD! (0.23 g, 1.40
mmol). The mixture was stirred for 15 mm, oI(owed by addition of
345-aminomethyl-l-oxo-1,3-dihydro-isoindol-2-y0-piperidine-2,6-dione methanesulfonic acid salt (0.47
g,1.28 mmgﬁ?ﬁeating%éé ‘stoppey ararhy rirevAhd tHE fnixture was stirred at RT overnight. Solvent
tras evap AR i RRie AR RUIIEA DY AGRBIAING HEL by I NG NE BLOducl AR e soli
(0.0769. 13% yield): HPLC, Waters S 38, 5 um, 3.9 150 thm, 1 'ml/niin, 240 nm, 35/65
cmcwo.‘i%‘% WA Pl Y

mmetry C 1, 3. { .
T, MABE i (S S L PR DS 0-d) o
0.83 (s, IMaCHY2CH(@ H)Ih0 BE:1RIDiAcA RS OY [hOHR); BIBO-1A FB8Y FhkheGH Mu@HHY, 1.61 - 1.78
On, 2H, GhhcknGdidd)n I Bdo(or- 54 ity Sllc hnd 85w R:6 (F whide SiEIH). 13 BBradett GddnritilinGH/1), 2?3
(hr' s., | H’a b ety ( ' o yicldy 0T 3-chiofo- -7m. “phen . if)" 5&‘;45 hite sblid tha H:, CH2),
oSl v 289 %32“02#@& Egbﬁ/C%U% { ?fé%(?n 21 é%?mlé)ﬁda%;?h L83 24 R, Al e

5.11 (dd, .1=5.0, 13.1° | PI) 2512 (m, 5-6.44°(m, | H, NH), 7.38 (t, =- 6.8
Hz, 1H, AW, Wedsribousinghs prificpiion HyMAsilda’ 4.1, 7.6 Hz, 1H, ArH), 10.99 (s. 1H, NH); (Note:

'H NMR shoye. abouté&@,tq_@,ﬁg{%l@gmﬂ ratio), 43 _4§|M%pr%O-d,GhZ&.SBd%ZA& 25.95, 27.38,
27.45. 31.@? 3%1.20, 35.06.32.96. 33.76. 4€2t.’§7,‘) 4%’.% 4681 4710 4740 4869, 51.56,

To a slurry of 3-chloro-4-methylphenyl-thiourca (2.1 gm, 10.46 mmol) in MecOH (15 mL) was
added methyl iodide (2.5 mi., 40 mmol) and the mixture was stirred at 1t for 4 h. The reaction mixture
was concentrated to dryness and to the residae, a small portion of dichioromethane was added and the
volatiles removed in vacuo. This process was repeated twice more to provide a tan foam which was
dried in a vacuum oven gvernight to give 3.3 gm (98% vield) of crude (2x). 1-{3-chloro-4-methyl-
phenyij)-2-methyl-isothiourea hydroiodide. This material was found to be highly hygroscopic and was
stored in a desiccator for further use. LCMS: MH = 215.

[00229] Step 31 N-{3-Chloro-4-methyl-phenyl)-N'-[2-(2,6-dioxo-piperidin-3-yI)-1-0x0-2,3-

dihydro- 1 H-isomndol-3-yimethyl]-guanidine Hydrochloride

In a microwave vial fitted with a stir bar, 1-(3-chloro-4-methyl-phenyl}-2-methyl-isothiourea
hydroiodide (597 mg, 1.74 mmoi), 3-(5-aminomethyl-1-oxo0-1,3-dihydro-isoindol-2-y)-piperidine-
2,6-dione methanesulfonate (560 mg, 1.52mmol), and DIEA (1.1 mL, 6.{6 mmol) were combined in
anhydrous DMF (5 mL). The vial was sealed and irradiated in a microwave for 30 min at 120 °C. To
the reaction mixture was added an additional 100 mg of 3-(3-aminomethyl-1-oxo-1,3-dihydro-
isoindol-2-yi}-piperidine-2,6-dione methancsuifonate and the reaction was irradiated for 30 min at

120 °C. This process was repeated twice more to consume all of the 1-(3-chloro-4-methyl-phenyl}-2-
methyl-isothiourea hydroiodide starting material as it was found co-elute with the desired product on
LOMS. The reaction mixture was acidified with acetic acid and the volatiles were evaporated in vacuo,

The residuc was dissolved in minimal DMF, filtered, and purified using C-18 preparatory HPLC. To
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121.76, 121.88, 122.83, 122.90, 126.81, 126.88, 130.11, 130.19, 142.29, 142.35, 145.36, 145.52,
157.35, 167.98, 170.99, 172.85. LC/MS MI-T = 455; Anal. Caled. For C261-134N404 +0.7 1120: C,
64.27; H, 7.64; N, 11.99; Found: C, 63.98; H, 7.98; N, 11.92. [00238]To a stirred suspension of
4-methyl-cyclohexylarnine (mixture ofcis/trans isomers, 0.21 g, 1.86 mmol) in DMF (10 mL) at 40C
was added CDI (0.33 g, 2.04 mmol). The mixture was stirred for 15 min, followed by addition of

3 (> amnametihhoxpabidbisandelEyhpiesridiers & dienp.msianesilanic aga sat

(0.69g. 1.86 mmol). Heating was stop after 1.5 hrs and the mixture was stired at RT overnight.
Solvent w8 B74pot bR fh@f?églaﬁ‘é&waedu?ﬁ@d“ﬂg}%‘ﬁﬁrémfwm@%fa Hathgi8duct as a
white solid{f374 4gldi8davyididor PG M ateasy BT riphEllr dB1so-5ipandia: 8- y)150xmbd -dilndymif- 240 nu),

25/75 CHLGNE:1194 HiR0R] A8 (B0 kHe: HRAE M43 AHirD,, 223225 1G5l b, NMR
(OMSO-do 5Ll 17 s Ftla i, 9/915} e ﬁ?ﬁbh%@'&'@(ﬁigfﬂﬁ A ;ﬂvéb(d@ g, CHH,

CHH, CHH )& }é HH), 2.30 -
2.47 (m, IN. 9éH 9%“5&” 5 ‘7”(%1“’1% %Hﬁﬂi )2~8‘§ 4% xuf‘ﬁlﬁ ZéﬁHﬁ £ 58)32755‘ (n?’r(’iglﬁf“CI 1), 4.21
-4.51 (m, 4Hi; CHI):)r 23136510 (b, CHBID 423 14K 8 (R ENCH), S67846, £ (hizIREINF,) 6524 -6.40 (m,
IN, NH), 7.3 7=420( 12 IHd, ATFOmY A2-dah0émol & A:FH)H7A6)3?JZL7(2 g B AH) A 9. 98281, | H, NH);
(Note: 11- U s oo 920 9 SRRl AU QYISO el 1, 2240

29.42. 29.77, 30 42 44,54, 47°00, 48.37, 5156, 121,78, 122.87,
126.81 138M18; ﬁé‘%’é B b -1 4% B A 8 i’é?% 4o 1Ty b E&M%(WSP 4483 Anal.
Calcd. ForXLih28NAABS A4 2D -4C $ 53261, 2461801 29483 2175 0lheR, C2BI.932157.6 BN, 13.09.

[00239]To thessolution afpasatnitnaphensd akloseformate: (208, ma,sk:mmeb) MICHBGN LS. mL) was
added droam%%&&&#& FRLHRARY, '\J SetstybRepans dehamINg #h3f Mes Mol and DIPEA

(0.082 mL, 1 mmol) in C e mixture was stirred at 0 "C for 10 min. 3 5- Amlnomethyl-
l-oxo-1,3- d%ﬁ)}drgﬁg’b‘inﬁoﬂf §5yé’7 dp?deﬁd &b % dioné methanesulfonic acid salt (0.37 g, 1 mmol) was
added, followed by additional DIPEA (0.082 mL, 1 mmol). The mixture was allowed to warm to RT and
stirred overnight at RT. The mlxture was added IN HCI (15 mL) and flltered The resulted solid was
purified on preparaiive Hsie ,- propiperdindadi: Loxolxaindeline S meths i os | 0): HPLC:
Waters Symmetry C:g, T, 3.9 X T30 mm, 1 mL|m|n 240 nm, 5% gradient 100% in 5 min,
CH2CN/0.1% H6PO4, 4.46 m|n (97%); nm: 90-92 C; 1H RyDMSO-d,) a 1.01 (t, - 7.1 Hz, 6H, CH6,
CHI), 1.58 (quin,7.1 Hz, 2H, CH2), 1.94 - 2.06 (m. | ),%E%@@d 1- 4.5, 13.2 Hz, | H, CHH),
2.55-2.73 (m, 7H, CH2, CH2, wé@&ﬁy@ M 1H,"€#H), 3.05 (d, .1 = 5.3 Hz, 2H, CH2),
4.15 -4.56 (in, 4H, CH2, CH2), 5.10 5.1 13.4 Hz, 1H, NCH), 6.17 (hr. s., 1H, NH), 6.60 (s, 114,
NH), 7.39 (d,./ -- 7.7 Hz, 1H, Ar), 7.45 (s, | H, Ar), 7.67 (d, J= 7.9 Hz, 1H, Ar), 8.25 (hr. s., 1H,
HCOOH), 189¥hr. s., 8P, N MgV R (PMS026)rates! 820401 PEmMneBTBHCEE 8% 4203, 46.11,
47.09, 51.56nd12 Lnd3rHR28L, 1R6#/B0L30IIF 142;1%&&&&544;&&8@&@@&8& 3k Q11H42.86; LCMS
M1-1- = 430; Anal. Calced. for 1-166N606 214 9N, 13, nd; C, 54.04; H,
0,07 N, 19 B OB e Lol TR, S B LB g 100 T CHacn
(5 mL) Waé’“éd’d%d'd’rdﬁméé af Bonkisoiitionet admslyiyRtawahyledepgraris- cyrawmrefseimag 1
mmol) andaRékRmA-(L082 dale, atmorini G 4O &BtmL&miﬁh@Bﬁwtw&xm& stirred at OC for 10 min.

3-(5-Aminometh II o ol 3 di dro QI i a |fQ acid salt
0379, 1 DB N S o o St ens BB BT o Sad e iure wae
allowed to WHrfft to"RT Hid! ﬁﬂi’r?e“d éﬁ/érnpghﬁ&{ Rit. 7T driXtore’wastaddBd IN Het (15 mL) and filtered.
The resulted solid was purified on preparative HPLC to give a solid. The solid was recrystalized from
DMF (I inL)0&gd Wwater (5:nl) torgiverthe phegaitiascanWhiid sofid,(Boemgioli2a yield)idRILC: Waters
Symmetry C46,, 5,4, §%§f AR08 fmbimin. 2400, é%mdmxlﬂq /omeﬁnmm&ﬂ%;éwo 1%
H3PO4, 5.02 min (98%): mp: 158-160"IC:NMR (DMSO-d6) 6 1:29(s, 3H, CH), 1.40 - 1.58 (m, 211.
CHH), 1.84" “’icéé‘(?ﬂ lziif 6‘1:114* eHF e YT eﬁmdzdgd ﬁméﬂc" 39 BrolCiay, 2.55- 2.65(m,
1H, CHH),2:81din2:@9iy 1ty )\GHkd)h 3a44dind BB, vield; 'H NMR (DMSO-de) 8 0.17 (s, 6H), 0.97 (s,

OHY, 1.96 (s, 3H), 4.81 (s, 2H}, 6.00 - 6.21 (m, 2H), 6.74 (d,J= 7.9 Hz, [H}.

[00232] Step 3: A mixture of 3-(5-(aminomethyl)-T-oxoisoindolin-2-yipiperidine-2,6-dione

methanesulfonate (0.74 g, 2.0 mmol) and CDI (0.32 g, 2.0 mmol) in DMF (30 mL) was stirred at
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4H. CH,, CH2), 4.22 - 4.58 (m, 4H, CH2, CH,), 4.95 - 5.29(m. IH, NCH), 5.85 (s, 1H, NH), 6.08 - 6.52
(m, IH, NH), 7.33 - 7.42 (m, IH, Ar), 7.45 (s, IH, Ar), 7.68 (d,1 7.6 Hz, | H, Ar), 10.98 (s, Ifi, NH); 13C
NMR (DMSO-d6) 422.48, 27.00, 31.20, 36.93, 42.58, 47.10, 48.85, 51.56, 62.92, 120.99, 121.67,
122.88, 126.69, 142.35, 145.48, 157.22, 167.98, 171.01, 172.86; LCMS MFF = 415; Anal. Calcd. for
0211126N405 +0.5 H20: C, 59.56. H, 6.43; N, 13.23; Found: C, 59.34; H, 6.35; N, 13.21.

5.401-(1-Beizyk Daserighint-4- 70 F3 1212, 67tliox orotmerie Re3-vdgldd-oxoot 3emperature and

dihydro-114:isaipdelk eyl z‘d[%%ﬂ@%i‘ill%ﬂ%é%‘M'&Ql}%méﬁ%ﬁHE‘%QQﬂﬁH}’Ll?JURéQE%“eate (202
mg, 1 minol) in CELCN (5 mL) was added dropwise at 0 "C a solution of 4-amino-b enz%/{ r(I(é)erldlne
i

(190 mg, iR ShEYBIBERNE. 085 ME " 1R AN SNSRIt eAmomitieg 2 Wa<Sli'éd at oC for
10 min. 348;6-AmimpmettyBlxbxbak@sdikipiinosisbindinli23yB)piperidine<2 gidionturethanesuifonic acid
salt (0.37 Qoltﬁm@)/e"y%?daqfi@@l Jallowedbyadditianal RIPEAQA87 Mim:h, BynQl). Jesmixture was

allowed to warm to RT and stirred overnlﬁﬂht at RT. The mixture was added IN HCI (15 mL) and
filtered. THe FESUREd°SERG wAETALY SR preparaiive HPLE W@&E’NA%M&Q/%%%{T%@)S%{H was
dissolved nzBME(1:m23p and satrdted NaHCI103, salutioswas addedidmpwiseruntibpiecipitation

started ocqyyyipg- It at sl T fo i id wa red.t e tas a white
ol (55 g o0y e LG Waters Symmaiy Cate oo S e e P 105 nm, 556

gradient 1069’5 rhin G 3ERTD (i%lﬂé’ﬁié& 464! Hf?ﬁ 0398y, HQ%BSWWI—PM (DMSOd6)
121 - 1.52m92H, BHY AL 83121 82{Mo2r, CiHY, 18, 22041 BH4] QbtHICHIN CHERR.39 (d, 1=
13.6 H74 5 SHH), %930k ﬁfé'a(”é HH’:&;HW@? o 92;7159(@8 £ QHH)A%?% 1(33(% (m, 1H,

CHH), 3.37 - 3.41 CH), 5.10 /5.0,13.3
Hz, | H, NEHb: é\éﬁ ;03 “7%%42” F‘H‘Nﬁ)%’@h %t $26:6 Hz- %Lfi-lNNH) 87 13 - 7.48 (m, 6H, Ar), 7.66
(d,./- 7.6 Hz, 1H, Ar), 10.97 (s, | H, NH); '3C NMR (DMSO-d6) 422.49, 31.20, 32.46, 42.86, 46.43,
47.09, 51.55, 51.905 62 11G2126-Divxqpipcgidin 3¢ 1rd-oxoRoimiolind adnp iy N-3-FAdaxdA2 29, 145.44,
157.32, 167.96, 170.993meshyipheawraa-E = 4190; Anal. Cidcd for C21H26N403+0.5 H20: C, 59.56;
H, 6.43; N, 13.23; Found: C, 59.34; H, 6.35; N, 13.21.

5.411-12.42,6-Dioxo-pioeridin-3-v11-1-0xo0 @3 glhy ﬁOI 5 ylmethy11-3-piperidin-4-yl-urea
hydrochloride salt

HO

[00233] Step It A mixture of 2-methyl-4-nitrophenol (3.0 g, 19.6 mmol), TBS-C1 (3.0 g, 19.6
mmol), and TEA (2.2 g, 21.6 mmol) in DMF {30 mL) stirred at ambient temperature for 16 h. The
mixture was partitioned between 10% aqueous sodium bicarbonate solution (100 mL) and ethyl
acetate (180 mL), and the aqueous layer was extracted with ethyl acetate (100 mL.}. The combined
organic layers were washed with 10% aqueous sodium bicarbonate (3 x 100 mL) and water (100 mL),
and cvaporated under vacuum. The residue was chromatographed in hexancs-cthyl acetate gradient,
providing 3.9 g of tert-butyidimethyl{ 2-mcﬂw]~4~nitmphcnuxy)silanc. in 75% yield; 'H NMR
(DMSO-de) 8 0.29 (s, 6H), 1.00 (s, 9H), 2.24 (s, 3H), 7.063 (d, /= 8.9 Hz, 1H}, 8.02 {dd, J= 2.8, 89
Hz, tH} 8.12{d,./=2.5 Hz, 1H).

[00234] Step 2: A mixture of the product from step 1 (3.9 g, 14.6 mmol) and 10% Pd-C (0.5
g. 50% wet) in ethyl acetate was hydrogenated under 50 psi hydrogen for 18 h. The mixture was
filtered through Celite and the filtrate was evaporated, providing 3.2 g of 4-(tert-

butyldimethvisilyloxy)-3-methylaniline, in 93% yield,

[00235] Step 3: A mixture of 3-(5-(aminomethyl)- F-oxoisoindolin-2-yDpiperidine-2,6-dione
methanesulfonate (0.74 g, 2.0 mmol) and CDI (0.32 g, 2.0 mmol) in DMF (30 mbL) was stired at
room temperature for 3 b, and then the product from Step 2 (9.47 g, 2.0 mmol) was added. The

mixture was heated o 70 °C for 30 h, Then, the mixture was cooled te room temperature and
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HCI [00242]Step J. A mixture of 3-(5-arninomethyl-lI-oxo-1,3-dihydro-isoindol-2-y1)-piperidine-
2,6-dione methanesulfonic acid salt (1.25 g, 3.39 mmol) and CDI (0.61 g, 3.73 mmol) in DMF (10 mL)
was stirred at RT overnight 4-Amino-piperidine-I-carboxylic acid tert-butyl ester (0.68 g, 3.39 minor)
was then added and the mixture was stirred overnight. The mixture was purified by preparative HPLC
to give 4-1342-(2,6-dioxo-piperidin-3-y1)-1-oxo-2,3-dihydro-1H-isoindo1-5-
ylmethylkureiddiepipelritihB(1-Ganbbxylie: aoiditextHd iyt ester. dhanobff-wispersekid(0.469, 27% vyield).
The pdeU%r%ﬁ%ﬂy’%QQ:H@N&L%%WHHQH%&‘E@%QH& ifigat @QmHEJnQWWQEQ{ s@@ﬁt}ﬁt@g C18, Sum,
3.9 x 150 mm, | mUmin, 240 nm, 30/7Q CH3CN/0.1%F1PO4, 4.35 min (99.4%) 43]|Step 2: A

mixture of 421 %- P2 (éd'é*&%%ybm’é? BikIS O %tﬁyg’%ﬁﬁvafo@f—(ﬂz fsg'i?fiﬁ’BlI-’%rWh #il-ureitlo:
-piperidinesxbigandoliyfiey bvietgt-oaity e stEm(01d Sl 0pF0 Myiod) iH RWRKPAESChlr itk lin @iethyl ether
(20 mL, Qoo was stired YEsniaNt T wle.suspepeian Wi Teredhand washed with diethy

ether. The resuiting white solid was stirred in acetonltrllePéSO mL at 50 "C overnlqht The suspension

was filtered "WE8NEHWith Yedtohithile?dhbh Jaludm dited s él%(f’l‘i{e‘ orédutt-adia Whité Bbid (0.34 g,
86% yield)s. HRC2Waters Xtefra2Gi&, GHum 8.9 x8X80/mih; Hmllbhin.24@.nm, 75/, CH3CN/0.1%

HCOON114 gradient o 5450, mins kept $mmy &10 min (95.1%); mp, 340-342 "1C; 'H NMR
(DMSO0-4) 6 1.46- 1.65 (m, 2H. CHH CHH), 1.85 - 2.05 (m, 3H, CHH, CHH, CHH) 2.30- 2.47(m, 1H,

CHH), 2. 7? §?7(m IH,.CHH).. 2,83 - 30 3H CI1H % ? CHH) § 2H, CHH, CHH)
3.59-3.7 ?‘%‘ CH 5’4’°2J;)Tzf %i"{"“‘}ﬁ ﬁ,,"?&lﬂ&oﬁ” Fdd i’ﬂ(’gg,%’ i YRIEH), 6.40 - 6.57
(m, 2H, Ny, (?@39%&1&@9%5@14*} Arhq) (28 (ha mixaykfytired Fo(d 61@7‘%@%? 1H, ArH). 8.75
(br.s., 2H,;@a¢am)c lﬁ@&&&p&mwﬁm@&%«l\i&wwDsMﬁ@nd@)aﬁdzzdéan% 92 32R0e:41.96, 42.82,
43.95, 47.09, ¢ %359; ?L& 6,1 ( 2.84,126.76, 130, t‘,} L 14 U é4gz§é5 15732, 167.98,171.01, 172.87
LC/MS MW'=4 A O oA E 7 4 FoUPIREMs K 5.01: I, 7.60:
Found: C, Siagnd4lip: .159%?11\11?90(4@5567951:3%2@%6%&?@@%%@@IP."H fH1p @uantitaive

yield; HPLC: Waters Symmetry Cig, 5 pm, 3.9 x 150 mm, | ml/min, 240 nm, 30/70 CH:CN/0. 1%

H:POs, 1.88 min (96.94%); mp 210-212 °C; 'H NMR (DMSO-ds) § 1.94 - 2.18 (m, 4H), 2.30 - 2.51

(m, 1H), 2,58 - 2.72 (m, tH), 2.87 - 3.06 {m, 1H), 4.25 - 4.56 (m, 4H), 5.15 {dd, /= 5.0, 13.3 H=, 1H),

6.67(d,J=85Hz, 1H), 7.02 (dd, J=2.5,8.6 Hz, 1H), 7.12(d, /=23 Hz, IH), 747 (d, /= T.7 Hz,

1H), 7.54 (s, 1H}, 7.73 (d, .= 7.7 Hz, 1H), .32 (br. 5., 1H), 11.02 {s, 1HY; "C NMR (DMSO-ds) &

16.15,22.51,31.20,42.77, 47,12, 51.36, 11447, 117,11, 121.32, 121.83, 122 88, 123.61, 126.86,

130.22, 131.72, 142.35, 145,17, 150,10, 155.58, 170.99, 172.85; LCMS MH = 423; Anal. Calcd for

CosHNOs + 0.25 CHACl: C, 60.23: H, 5.1E N, 12.63; Found: C, 60.14; H, 5.43; N, 12.54

5.36  I1-{4-rerr-Butvl-cvclohexvly-3-[2-(2.6-diexo-piperidin-3-vli-1-ox0-2.3-
dihvdre-1H-isaindol-5-vimethvli-urea

GO
@ b
[00237] To a stirred suspension of 4-teri-butyl-cyclohexylamine (0.20 g, 1.28 mmol) in DMF
{5 mL) af 40 °C was added CD1 (0.23 g, 1.40 mmol). The mixture was stirred for 15 min, followed by
addition of 3-(S-aminomethyl-1-0xo0-1.3-dihydro-isoindol-2-y1}-piperidine-2 6-dione methanesulfonic
acid salt [0.47 g, 1.28 mmol). Heating was stopped afier 1.5 hrs and the mixture was stirred at RT
overnight. Solvent was evaporated and the residue was purified by preparative HPLC to give the
product as a white solid (0.076 g, 13% yield):
HPLC, Waters Symmetry Cig, 5 um, 3.9 x 1530 mm, 1 mbmin, 240 nm, 35/65 CH:ON/A. 1% H;PO.,

13.37 min (44.7%}, 14.68 min (54.3%); mp, 182-184 °C; "H NMR (DMSO-d,} 4 0.83 (s, 9H, CH;,
CHy, CH:, 090 - 1.21 (m, 4H, CH,, CH2), 1.30 - 1.58 (m, 2H, CHH, CHH), 1.61 - 1,78 (m, 2H,
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[00244]The isoindolin compounds shown above are using the procedure as described in Section 5.15.
5.434-13-12(2,6-Dioxo-piperidin-3-v1)- 1-oxo-2.3-dilvvdro-1H-isoindo1-5-
vimethvii-ureided-mclohexanecarboxylic acid amide 00 [00245]To the solution of para-nitro-phenyl
chloroformate (200 mg, 1 mmol) in CH3CN (5 mL), was added the CI-ECN solution (5 mL) of
4-Amino-cyclohexanecarboxylic acid amide (210 mg, | mmol) and D1PEA (0.3 mL, 2 mmol) dropwise
at room temiperatirs, THamixtuie Was stived attdoomHetipératare for7kthmm.CHH), 2.63 (br.

3-(5-Aminemethyl-ex0g3, 3:dih grggis(pmg)ol; pipgLidipe diong 3 f cid salt
(0.37 g, | rQnmoIhyW}aFgad%ed ?ol (E)ﬁw ¥| addltlggsr/]%%lelﬁ%A (. %?n"?L ?1 m?rj:glm Tﬁr?e%;?ﬁeﬁwas stirred

overnight at'aiiBierit temiperstard?: Kidret WA thth ?“I{‘Qréquﬁ HiftPatd W pliffiaon
prep-HPLG. tdigiveét AAfI84 24 Bi6/ctioXTHpiperidntt8 A7) {dd:oxod2,3-6 Hz, 1H, ArH), 10.99 (s. 1H,

dihydro- 1%@%@@4%@@%&{%@& -@%l@ﬂ%&@&ﬁé@%}"’%%@@{BM@@%,,%V%'*ses spligh (130 mg,
30% yield), HPLC. Waters Sy mm, 1 mli 2% grad 95%in 5

i BRI BB e T e B e T AN (R S T2 173 (.
8H, CHH+CZH-II75TQH-I%+€2H-H),, IROTO(HR6S], 124, 8EHP), 2, 08012, 24230, MR 3CHH)Q U068, 1 = 13.4 Hz,

1H, CHH),1276% (M7§8 .96 Hr)s 2 §@/M§ Qﬁi(m444";&\%1*'6)1&0%%@&@!;}1%}4&@ +ehH)p4c18 -4.58 (m, 4H,
CH: +CH2%© . CHIN) H), 6.38/ = 5.9 Hz, | H, NH), 6.67 (hr. S.. |

z
H, NH), 7 C}6ﬁ4’“N‘|5|)997 *13& *?379&&*1 %?‘A\r)”rg (s, 1H, Ar), 7.67 (d, J= 7.9 Hz, | H, Ar),
10.98 (hr. S., 1H NH);13C NMR (DMSO-d6) 6 0. 03 22 42, 24.06, 24. 19 29 73,41.73, 42.79, 44.186,
47.03, 5 L49, 12588, 12%-%@@#1&2@@%9—_ 930 If7 167.89, 170.92,
172.78, 176.83; LC-MSTEL ettt %ﬁ&'ﬁ%@o +0.5 HCOOH-+ | H20 + 0.2 CH,CN: C.
56.05; H, 6.21; N, 14.84; Found05570H646 .
5.44146-Chloro-pyridin-3-v1)-3-1242.6- dloxqzltdlper -1>8%0-2.3-
dihydro-1H-isoindo1-5-vimethyll-urea 4@4’To a suspension of 3-(5-aminomethyl- |
-0x0-1,3-dihydrodsoindol-2-yE-piperitling-

[0023¥%] To a stirred suspension of 4-methyl-cyclohexylamine (mixture of cis/trans isomers,
0.21 g, 1.86 mmol) m DMF (10 mL) at 40 °C was added CDI (0.33 g, 2.04 mmol}. The mixture was
stirred for 15 min, followed by addition of 3-(5-aminomethyl-1-ox0-1,3-dihydre-isoindol-2-y1)-
piperiding-2,6-dione methanesulfonic acid salt (.69 g, 1.86 mmol). Heating was stopped after 1.3 hrs
and the mixture was stirred at RT overnight. Solvemt was evaporated and the residuc was purified by
preparative HPLC to give the product as a white selid (0.14 g, 18% yieldy: HPLC, Waters Svmmetry
Cie. Sum, 3.9 x 130 mm, I mUmin, 240 nm, 25/75 CH.CN/0. 1% HiPQ,, 11.33 min (59.196), 12.41
min (39.7%); mp, 223-225 °C; "H NMR {DMSO-d,) § 0.81 - 0.93 {m, 3H, CH,), 0.95 - 1.35 (m, 3H,
CHAH, CHH, CHH}, 1.37 - 1.537 (m. 4H, CHH, CHA, CHHA, CH}, 1.58 - 1.70 (m, 1H, CHMH), 1.73 -
188 (m, 1H, CHA), 1.92 - 2.07 (m, 1H, CHH), 2.30 - 2.47 (m, tH, CHH}, 2.54 - 2.67 (m, 1H, CHH),
2.83-3.00 (m, 1H, CHH), 3.20-3.75 (m, | H, CH), 421 - 4.51 (m, 4H, CH», CH>), 5.11 {dd, J = 5.0,
13.1 Hz, IH, NCH), 5.78 - 6,11 {m, 1H, NH), 6.24 - 6.40 (m, IH, NH}, 7.34 - 7.42 (m, 1H, Arf), 742
- 750 {m, 1H, ArHhy, 7.63 - 7.72 (m, TH, ArF), 1098 {5, 1H, NM); (Note: 'H NMR showed about 60%
10 40% tsomer ratio); "C NMR (DMSO-d,) 8 21.47, 22.17, 22.49, 29.42, 29.77, 30.42, 31.20, 31.50,
33.28,33.73,42.86, 44.54, 4709, 48.37, 51.56, 121.78, 122.87, 126.81, 130.14, 142.33, 145.44,
145,532, 157,33, 167.9%, 170.99, 172.85; LC/MS MH" = 413; Anal, Calcd. For CyHaeN.O, +0.4 H-0:
C, 63.23; H, 6.90; N, 13.41; Found: C, 62.93; H, 6.92; N, 13.09.

5.38 1-(3-Diethvlamino-propvl}-3-{2-(2.6-dioxo-piperidin-3-vi}-1-0x0-2.3-
dihvdre-1H-iseindol-5-vimethvli-urea, fermic acid salt

L Yeoter

HCOOH
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2,6- dione methanesulfonic acid salt (0.37 g, 1 mmol) in DMF (3 mL) was added carbonyl diimidazole
(162 mg, 1 mmol). The mixture was stirred at room temperature overnight. 5-Amino-2-chloropyridine (
128.5 mg, 1 mmol) was added to the mixture and the mixture was heated at 80C for 6 hours. The
mixture was then concentrated under reduced pressure and the resulted mixture was purified on silica
gel column eluted with methylene chloride and methanol to give 11 -(6-chloro-

pyridin-3- ypcya31@a42 6- dinm::piﬂ%iﬁiﬂf%ty&)niimﬁm Sridibyshiond Hisatdo hhyimathylxirga as an
off-white so (20.m 2% ield WV ater, C18, 5pm, 3.9 x.150 m limin, 240
nm, 5% g 95‘(‘% %‘gédmu CH%C(:!_IEI ¢1i% Tﬁ%iﬁ%ﬁw S ? AR gé‘l’f ?ﬁ‘% O NMR
(DMS0- 4161)“8[)15’@@!‘296%)'(% et H§ (0! Dl [ THWE‘?PPP}) *Wsﬁﬂz“é% Rl ARINCRE), 2.83 -
3.04 (In, 1HnGbtbihd-2 Qx4 S7d(m ddbHs hdd, CHR)irRridintdt s/ de. Qe h3ndstd Zonld e N GIH)Y,06,99 (t, = 6.2
Hz, 11-1, NHJ) 118”15 &Q% adﬂc% %Jl_fgwglmAth?dndq gllf’é/& {7 JSH%YLI H Qi) 7'1%2 rgxstx%lr?l, w'%!:)élzc}?O =77
Hz, 141, A¥), 7.95 (d z, 1H, Ar), 9.03 (s, % 10.98 (s,
1H, NH); CONFIR nge W&@f%f‘le’ ’i{’é é‘ﬁ‘w*i‘?“ Wf*@éﬂf@zﬁ“@iﬂﬂi ) %@3“%@@(126 92,
128.37, 1304 2;s136. ¥8id 1389 . 0414 2139 Ak GO 10 8 k6K 93y didilzOdn AT-2186, 20584 LC-MS: 428;
Anal Caled o1 & BUALINBORELS Qb AsdR0 C. SRR AT 46 B UD€, 5631 .

4.51; N, 15.92: Cl,8.47,5.451- 1442, Difludro-| epvl) -thiazol-2-v1]-3- 1242 ,6-dioxo- plperldln -3-v1)-1-
ox0-2,3-dit b ’@Blﬁdbﬁ%f%hﬁéﬁf’\%uﬁréémtﬁd%/H IR OOt A7 TR PMRURYFO-o) 9 1.0T (1.
3-(5-amincniethiy-HoxoH:1 S=dihy as deisojdadil+ 23y, D ipiéridirvd- 22610 dionginigthiaresulfdnic=acid salt

(0.40g. 1. hmmp_)@m;s?@hig Ja&g ;ﬂammﬂli) "RV, (%;@ﬂaﬁmsmr%@w;@qm tqmpesapyre for | Sh.

To the mixture was_added uoro-phenyfi-thiazol-2- ylamln (w)% 1.1 mmol) at room
t

temperatut&, and & m&tﬁ?@w‘d‘a?sﬁ'r’é’cﬁ“ét% E16H2 dalf5 Mo/ the vx)&% HoHed Water (25 mL)
and ethyl deetatéH28HnE) kel Mitdre wasistirréd HerdonmiterhperatUiefor 247.(Thie=sugpension was

itered and i soldygs.vashadaih WIS (20 k). el ecelaiq (RATI) 37 yater 420 mL) to ive

a solid. Th sollg § rlfled 55 [’ PLC 0.qive

4 oy Ty SO I Lt AR Sl b 35Dy bk S22t |

H- |30|ndoI55§lrlr$et¥WIR%1ré"é as M’&/ﬂfté §M%IWO mip013%slyicld). KPLOI Waters? Syfnfietdy0C18, Sum,
3.9 x 150 mm,mimine. 240.ant, 494601 HIENIQALH H3PO4, 6.43 min (97.7 "440); mp: 264-266 C; |
H NMR (DMS0-d6)1.93 -2.05 (m, 1H, CHH) 2.30 - 2.45 (m, | H, CHH), 2.55 - 2.68 (m, 1H, CHH), 2.82
3000, 1 H. CHak, 4 83 dipa b SRRl CHI), B0 (00,9251
13.2 Hz, | H, NCH), 7.0 |t m;; bt

d,J-7.7 Hz,

[60240] To the solution of para-nitrophenyl chloroformate (202 mg, I mmol) in
CH:CON (5 mL) was added dropwise at 0 °C a solution of 4-methyl-tetrahydro-pyran-4-
ylamine (150 mg, 1 mmol) and DIPEA (0.082 mL, 1 mmol) in CH:CN (3 mL). The mixture
was stirred at 0 °C for 10 min. 3-(5-Aminomethyl-1-0x0-1,3-dihydro-isoindol-2-yl)-
piperidine-2,6-dione methanesulfonic acid salt (0.37 g, | mmol) was added, followed by
additional DIPEA (0.082 mL, 1 mmol). The mixture was allowed to warm fo RT and stirred
overnight at RT. The mixture was added IN HCIL (15 mL) and filtered. The resuited solid
was purified on preparative HPLC to give a solid. The solid was recrystalized from DMF (1
ml) and water (1 mL) to give the product as a white solid (55 mg, 12% vieid): HPLC:
Waters Symmetry Ciz. 5 pm, 3.9 x 150 mm. 1 mL/min. 240 nm. 5% gradient 100% in 5 min,
CHAON/0.1% HiPQy, 5.02 min (98%); mp: 158-160 °C: 'H NMR (DMSO-ds) 4 1.29 (s, 3H,
CHa), 1.40 - 1.58 (m, 2H, CHH), 1.84 - 1.96 (m. 2H, CHH, CHHI), 1.99 (s, 1H, CHH), 2.30 -
2.45 (m, 1H, CHH), 2.55 - 2.65 (m, 1H, CHH), 2.84 - 2.99 (m, 1H, CHH), 3.44 - 3.68 (m,
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1H, Ar), 7,53 (s, | H, Ar), 7.71 (d, J = 7.9 Hz, 1H, Ar), 7.93 - 8.10 (m, 1H. Ar), 10.85 (s, 114, NH), 10.98
(s, | H, NH); 13C NMR (DMSO0-d6)22.48, 31.18, 42.94, 47.12, 51.57. 104.54 (t, JC-F ---- 26.4 Hz),
110.67 (d, JC-F 4. 14.3 Hz), 111.81 (dd, IC-F = 3.3, 20.9 Hz), 118.91 ( dd, JC-F = 2.8, 11.6 Hz),
121.95, 123.03, 126.95. 130.29 (dd, IC-F = 4.4, 9.9 Hz), 130.49, 141.44, 142.45, 143.95, 154.02,
159.48 (dd, JC-F = 252.2, 12.1 Hz), 159.36, 161.24 (dd, JC-F = 246.9, 13.2 Hz), 167.88, 170.98,
172.85: LGMSMH (‘BJJZZ%AEaIA Geled mmgr\}w%zs 26 (£6136;N¢13) 728 Nis1 3693 Hgund: C,

56.16. H. < ( lox r -3-VI)-I-QX e dol-5-
simethyll- u%rgl% IF lgri\ﬁﬁ]fisoc?u%gpﬁ blg%;h ac;?dgt\egbu% eStP| [%(Eﬁfﬁg ‘(5-ami
lornethyl- IA‘OXOLQ‘B»@hwrd\lié&ilnd‘oNM?l()DeréBr@ﬁﬂ@iZE&(iﬁé)ﬁnéﬂh%{hds’u%ﬁ@té?’(lﬂ]1@ 3.0 mmol)
and 1.1-Caranyidimignseia 4535 6133 Nug, weiesuispendad n diy-PYE (AL A the mixiure

was stirred at rt for 24 h. While stirring, a portion of the reaction mixture (6.7 mL, -1 mmol) was
transferred 18-86viaf 86hdHirg 1eh-Dus)l Gadasifer s nfimﬂy@rdr‘%@ddnﬁ’oﬁqé—%éﬁkﬁc‘aﬁl&@?ylate (273 mg,
1.1 mmol).;The. nresyting mpdureswassstired af rt overnight and the reaction progress was monitored
by LCMS. After 48 h, additional tert-butyl 6- amino-3,4-dihydroisoquino|ine 2(114)-carboxylate (50 mg,
02 mmol) was traqnfd‘err?q]_ the reac{gpg* N i_>§f e _n;j6syrrin_ F%P}(SE‘,‘,J_ for. ano&h‘er 24 h. The reaction
mixture was acidified WiiLE IJJ AT PV cuo and the residue
was dissolved in DMF and purified usrng C-18 preparatory HPLC to give 6-
13-[2-(2,6-dioxo-piperidin-3-y1)-1-0x0-2, 3 -dihydro-111:4 xprylinethyft-ureido
-3,4-dihydro-1H-isoquinoline-2-carb Qr\gr ‘r%_lsﬁ(%/vhite solid (290 mg, 53% yield):
HPLC:Waters Symmetry C18, 5 p @g I ml/mm, 240 nm, 40;60 CHICN/0.1% 1-13P04,
5.02 min (96.5%); inp: 230-232 C; 1H NMR (DMSO d6) 6 1.42 (s, 9H, (CH2)3), 1.90 - 2.11 (m, | H,
CHH), 2.28002447 (m, 1Fb, cadbiyidna0 gokalwitah el cHibto Gk, 2020WQ, Finbira, @HCEK?), 2.81 -3.06

(m, I'H, CHa'ﬂ)'w% jd@@&ro%\l;l_cl%tg'ﬂ aCer%?mﬁ‘é& dér§§&ll? )fpg’nl_!h’teqll_!)% %1&%}1 P add. 1= 4.9,

13.2 Hz, 1H, C Pz 11, Ar), 7.27
(hr.s., I H) ArWQrﬁ?* b@r‘r% “rr&" Wj\ r’fsﬂLé Ti*rrmmyferwwwwéfﬁ C iR 656 (s, 1H,
NH). 10. 98\(*8;16.1&1[,113%4) NMRX-DIMBM@)\@)Q? WWBpiR&iQifie 26 4dhynd IndbardluThnid 2c b8 3(0%7, 47.08,
51.55, 78.81, Jriln%s? a%i?rc%%%%@cc%%gJa%%@%r'l@%ﬁ? éér?}@z%ﬁ %%%1%% %%9&%&?%%1%&&156
142.35, 144.86, 153.97, 155.21, 167.93, 170.96. 172 Anal Calcd for
C291-1331358% . K 1960 5e0igft 8U85- N he S piigided %“1%% <rr B4 pffiliesedg.

5.47Isoind6hnrcaingouids ofpkofimula ;bﬂ:pamnvc HPLC to give a gluey solid. The solid was dissolved in

DMF (1 mL) and saturated NaHCO; solution was added dropwise until precipitation started

occurring. [t was sat still at RT for 30 min and solid was filtered to give the product as a white solid
(55 mg, 12% yield): HPLC: Waters Symmetry Cyg, 5 um, 3.9 x 150 mm, 1 mL/min, 240 nm, 5%
gradient 100% in 5 min, CHCN/0.1% HsPO;, 4.64 min (99%); mp: 208-210 °C; 'H NMR (DMSO-
dey 6 121 - 1.52 (m, 2H, CHH), 1,63 - 1.82 (m, 2H, CHH), 1.89 - 2.14 (m, 3H, CHH, CHH, CHH),
2.39(d, J=13.6 Hz, 1H, CHH), 2.55 - 2.65 (m, 1H, CHH), 2.64 - 2.75 (m, 2H, CHH, CHH), 2.83 -
3.02 (m, 1H, CHH), 3.37 - 3.41 (m, 1H, CH), 343 (s, 2H, CH;), 4.21 - 4,50 (m, 3H, CH;, Cld,), 5.10
{dd, J=15.0,13.3 Hz, 1H, NCH), 5.94 (d..J=7.9 Hz, 1H, NH), 6.34 (+, J= 6.0 Hz, 1H, NH), 7.13 -
7.48 (m, 6H, A1), 7.66 (d,J= 7.6 Hz, TH, Ar}, 10.97 (s, 1H, NH); *C NMR (DMSO-d;) d 22.49,
3120, 32.46, 42,86, 46.43,47.09, 5135, 51.96, 62,19, 121,78, 12284, 126,79, 128,10, 128.69,
130.13, 138.64, 142.29, 145,44, 157.32, 167.96, 170,99, 172.85; LCMS MH" = 450; Anal. Caled. for
CorHagNLO=+0.5 Ho0: €, §59.56; H, 6.43; N, 13.23; Found: C, 39.34; H, 6.35: N, 13.21.

541 1-[2-Q2.6-Dioxo-piperidin-3-vhi-1-0x0-2.3-dihvdro-1H-isoindol-5-
vimethvli-3-piperidin-4-vi-urea hvdrochloride salt

(SRS

- NH
NYN N ©
HO 0

HCH
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(111) [00249]The isoindolin compounds of Forrnula 11l are made as shown in Scheme I. Scheme |
Cs2C0O3 0 [00250]To a solution of the 5-aminomethylisoindolinone glutarimide 1(1.134 mmol) in dry
DMF (10 inL) is added Cs2CO0) (406 mg, 1.248 mmol). After 5 minutes of stirring, an appropriate
chloromethoxycarbonyl reagent 2(1.248 mmol) is added and the resulting mixture is stirred at 50C
overnight. The reaction mixture is neutralized with 0.5N HC1 and then concentrated to dryness in
vacuo. Th¢a@sidhe is puuified Byspreparative dhibGedollawes hy-tie demovaloobprotesting-groups, if

necessary, Wil srandar eancilionaiondel 2. omReHnd ebTRIMU!: Rl A BNRetRV-proplonic
acid 3-f5-13- g3 -chloro-4-methvl-phenvl

ureidometfi¥1¥33 8% :’?&-’HTHWHPME‘O%681‘-12’-“\'?&1??éilﬂiﬂﬁfb%éyfd?ﬁ‘-‘f\iﬁ’ﬁ‘é’m%‘ Bitel0-68 g, 3.39

mmol} was then added and the mixture was stirred overnight. The mixture was purified by
preparative HPLC 1o give 4-{3-[2-(2,6-dioxo-piperidin- 3-yi)-1-0x0-2,3-dihydro-1 H-isoindol-5-
vlmethyl]-ureido| -piperidine- I -carboxylic acid terr-butyl ester as an off-white solid (0.46 ¢, 27%
yield). The product was used in the next step without further purification. HPLC, Waters Symmetry
Cis, 5 pum, 3.9 x 156 mm, 1 mbi/min, 240 om, 3(/70 CH.CN/0.1% H;PO,, 4.35 min (99.4%).

[00243] Step 2: A mixture of 4-{3-[2-(2 6-dioxo-piperidin-3-yi)-1-ox0-2,3-dihydro-1H-
1soindol-5-yimethyl]-ureido} -piperidine- 1-carboxylic acid tert-butyl ester (.43 g, 0.90 mmol}in 2 M
hydrochloride in diethyl ether (30 mL, 9.01 mmol) was stirred overnight. The white suspension was
filtered and washed with diethyl ether. The resulting white solid was stirred in acetonitrile (80 mlL.) at
50 °C overnight. The suspension was filtered, washed with acetonitrile, and vacuum dried to give the
product as a white solid (0.34 g, 86% vield): HPLC:Waters Xterra Cyg, 5 um, 3.9 x 150 mm, 1
ml/min, 240 nm, 5/95 CH;CN/0. 1% HCOONH, gradient to 95/5 m 5 min, kept 5 min, 3.10 min
(95.1%); mp, 340-342 °C; '"H NMR (DMSO-d;) 6 1.46 - 1.65 (m, 2H. CHH, CHH), 1.85 - 2.05 (m,
3H, CHH, CHHA, CHH), 2.30 - 247 (m, 1H, CHH), 2.55 - 2.67 (m, 1H, CHA, 2.83 - 3.03 (m, 3H,
CHH, CHH, CHA), 3.15 - 3.27 (m, 2H, CHH, CHH), 3.59 - 3.77 (m, 1H, CH), 4.23 - 4.5] (m, 4H,
CH,, CH,) 511 {dd, J= 4.9, 13.2 Hz, 1H, NCH), 6.40 - 6.57 (m, 2H, NH, NH), 7.39 (d,J= 7.9 Hz,
TH, ArH), 7.45 (s, 1H, ArH), 7.67 {(d. /= 7.7 Hz, 1H, ArH), 8.75 (br. 5., 2H, CIH.N}, 10,98 (s, 1H,
NH}; “C NMR (DMSO-dy) § 22.49, 28.92, 31.20, 41.96, 42.82, 43.95, 47.09, 51.55, 121.76, 122.84,
126,76, 130,14, 142.29, 145.35, 157.32, 167,98, 171.01, 172.87. LC/MS MK = 40(; Anal. Calcd. For
CagHaeN:O4C1 +1.7 HaO: €, 51.49; H, 6.35; N, 15.061; Cl, 7.60; Found: C, 51.18; H, 6.15; N, 14.90:
Cl, 7.51.

5.42 Iseindolin compounds

[00244] The isoindolin compounds shown above are using the procedure as described in

Section 3.15.
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[00251]To a solution of 1-(3-chloro-4-methyl-pheny1)-342-(2,6-dioxo-piperidin-3-y1)-1-oxo-
2,3-dihydro-1H-isoindol1-5-ylmethylEurea (500 mg, 1.134 mmol) in dry DMF (10 mL) wawas added
Cs2CO0) (406 mg, 1.248 mmol). After 5 min of stirring, chloromethyl pivalate (188 mg, 1.248 mmol) was
added and the resulting mixture was stirred at 50 C. overnight. The reaction mixture was neutralized
with 0.5N HC] and then concentrated to dryness in vacua. The residue was dissolved in acetonitrile
and water was addidd sy 2r€d 6ty ary ) }-dihedselidisamdalgcted by filtration and
dissolved in DMF for pudfirethidhuipidpi-cigle ik idalmide (50/50 CH)CN/water). Fractions
containing the desired product were combined, concentrat d in vacua to remove most of the CILCN,
and then lyophilized to provide the product a§,a whit (8 &3% yield):HPLC. Waters
Symmetry CI), 5 tun, 3.9x 150 mm, 1 mL+n 5 CN/0.1% HAPO4, 4.58 min (97.2 A);
nip: 155-157 C.:, 'H NMR (DMSO-d)_(3 .23 (m, 9H, 'Bu), 1.96 - 2.15 (in, 1H, CH), 2.23 (s, 3H,
C111), 2.31 2.47 (in. 1H, CH), 2.83 (¢"J = 16.6 Hz, 1H, C11), 3.00 - 3.22 (in, 1H, CH), 4.17 - 4.60 (m,
4H, CH2, CH2), 5.30 (Id, J = 5.0, 13.3 Hz, 1H, CH), 5.47 - 5.83 (in, 2H, CH2), 6.79 (t, .1 = 5.9 Hz, 1H,
CH2NH), 7161247128 (mM;T3Ithe Ab)atiu36f pafr BBl 12| Akdord i6Ghatd (860 (R, 2IchndD) i8Sy 16, NH); "C

NMR (DMSO:d6) ( 26.62 3121 3821 42 79 47.04 52 Q 116,45, 117.66,
121 05 1280 R G Ao s T AR s el e on
170.13, 17&?@39%%!@1?%(\%8%# m*es%fiwwﬁﬁaw@meavﬁf@rteumpemxzee VR ZY:4C, 60.20: H,
5.67; N, 10423; GhperdbicFoundits., 60520mhobefd]-No9u943 @byﬁ@gsoindoi-z-yi)-piperidine—z 6-
5.49(3454(34: re-4-methylphenyQureid th l) oXPIsoIN! I|n - m

B d%QL %41{%1 POSMYC ’7‘ 9&) Svg %g?ﬁmvon Qmipax O o

2.6-dioxopiperidin-I-vI)me oioeridine-4-ca te roc 7NH 00C

[00252]To HutelbutyF &“eeu(s‘ns W&N&f‘é%*meﬁwmwé% YWy was then filtered.”
The filtrate was purified on prep-HPLC 1o give 4-{3-[2-(2,6-dioxo-piperidin-3-y1)- 1-0x0-2,3-

dihydro-1H-isoindol-5-yImethyvl]-ureido} -cyclohesanecarboxylic acid amide as a white solid (130
g, 30% yield), HPLC: Waters Symmetry Cyg, Sun, 3.9 x 150 mm, T mEL/min, 240 nm, 5% grad
95% in 5 min, CH:CN/(L1% HiPOs,: tz =4.78 min (92%): mp: 195-197 °C; 'H NMR (DMSO-de) 3
1.32 - 1.73 (m. 8H, CHH+CHH+CHH-+CHH3, 1.97 (br. S, IH, CHH}, 2.09 - 2.21 (m, IH, CHH),
2.40(d, /=134 Hz, 1H, CHH), 2.62 (br. S., 1H, CHH), 2.80 - 3.03 (m, 1H, CHH), 370 (br. S., 1H,
CHH), 4.18 — 4.58 (m, 4H, CH; +CH.), 5.11 {dd, 1H, CHN), 6.15(d, /= 7.9 Hz, |H, NH), 6.38 (1, J=
3.9 Hez, 1H, NH}, 6.67 (br. 5., 1H, NH}, 7.19 (br. S, IF, NH), 7.38 (d, /= 7.7 Hz, 1H, Ar), 7.45 (s,
IH, Ar), 7.67 (4, J = 7.9 Hz, 1H, Ar), 10.9% (br. S., tH. NH);"C NMR (DMSO-ds) § 0.03, 22.42,
24.06,24.19,29.73, 41,73, 42,79, 44.16, 47.03, 51,49, 121.68, 122.80, 126.71, 130.09, 142.26,
14537, 15728, 163,37, 167.89, 170.92, 17278, 176.83; LC-MS: 442; Anal Caled for CanHaoN:Os
+0.5 HCOOH+ | HoO + 0.2 CH,CN: C, 56.05; H, 6.21; N, 14.84; Found: C, 55.70; H, 6,46, N, 14.78.

544  1-(6-Chlero-pvridin-3-vi}-3-12-(2.6-dioxo-piperidin-3-v-1-ax0-2.3-
dihvdre-1H-isoindol-3-vimethvl-urca

N
[00246] To a suspension of 3-(5-aminomethyl-1-oxo- |, 3-dihydro-isoindol-2-v1)-piperidine-
2. 6-dione methanesulfonic acid salt (0.37 g, | mmol) in DMF (3 mL) was added carbony!l diimidazole
(162 mg, 1 mmol). The mixture was stirred at room temperature overnight. 5- Amino-2-chloro-
pyridine (128.5 mg, | mmol) was added to the mixture and the mixture was heated at 80 °C for 6
hours. The mixture was then concentrated under reduced pressure and the resulted mixture was

purified on silica gel column eluted with methylene chloride and methanol to give 11-(6-chioro-
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oxoisoindolin-2-y1)-2,6-dioxopiperidin- | -yltmethyl piperidine-1,4-dicarboxylate (300 mg, 0.44 mmol,
obtained as described in previous example) was added 2 N HCI in Et20 (15 mL). The slurry was
vigorously stirred for 2 h at rt. The solid was filtered, washed with copious ELO, and dried in a vacuum
oven overnight to give
(3-(5-(3-(3-chloro-4-methylphenyOureido)methyl)-1-oxoisoindolin2-y1)-2,6-dioxopiperidin- 1-yfimethyl
piperidine fsatinboxiate Fyeriachipijde das aywhitexsdlitl (B8& irid - L0hUolyielth Pl CeWaters Symmetry

Cs,5 t 4
232 23%%(1)’0? %%Ngl\%% mg&égx“/gv%ml% 6%1“’1@8%&&2%@@% Wfl g’%p %]%%prnmglg%%Hﬁ) cmeH)
),

2.02- 2.16{H, 1/ i—ﬁ—ﬁ/ 3 ié“‘*fz*&‘"d\}ﬁ) By np g3 ‘&ﬁr#’fﬁ’ SAE30 2B BME () | H.
CHH), 2. 7TMBO91{rs 8K CHB(C I CTIHHY, 3.00.443:881 (D CBH),. 1, ik, CHHHE)15.834.66 (M, 4H.
CH:, CH), 5)%‘?1(0'%%11% %'s%{?- H%rfljk‘ &Hchﬁéég 580 &{l ?—Hs @H?-QW 93 Qch)%% #.Jd. NH), 7.09

-7.29 (M, 2H, J 8.41 - 8.96 (m,
2H, NH, N&B Fb: @5‘(%@# Mlirj rﬂﬁMﬂ?(ﬂ)’Mé@ L)) 6‘1{37737 Ei 218 éﬂ §f’ 1 EZi %f? §943.d0, 42.73,
47.20. 52.69, 63240, 146, 315 147 .50 324 917, 122 99, 196.@7,127 127, 136.,09,.136,99, £32,96, 139.69,

142.38, 144, 3¢t 19821 164 ROl i AR. 4.3 29401 £2. %Pn&%'\"ﬁ N '%'rsf?%%f 5?419/2\69' o3l for

C29H33C12N. é06+ 1.6'H20 0.6 HCI +0. gEt 20 + 0.4 'BuC 9.91;°Cl,"13.04.
Found: C, 58:93;!E}-5.06N? 91#0%]3%{%42543538011“{(55&»9&\‘))? 167 93 i 01 177 86» 21" 61: LC-

443-(54 (34585 chiler o rugtiiylplenvOueido)metheB=155.91: H, 4.27; N,16.30; C1, 8.25; Found: C,
oxoisoindgl&q;g-ﬁ)a%ﬁ-}QEQ§%!quggmj1-vbmethvl piperidine-1,4- dicarboxvlate 0 N 0 000 -A ci

3.45  1-]4-(2.4-Difluore-phenvli-thiazol-2-vl]-3-12~(2.6-dioxo-piperidin-3-vh-I-
0x90-2.3-dihkvdro-1 H-isvindo)-5-vimethvl]-urea

o o
N
<7

\_s

[00247] A mixture of 3-(5-aminomethyl-1-0x0-1,3-dihydro-isoindod-2-yi)-piperidine-2,6-
dione methanesulfonic acid salt (0.40 g, 1.1 mmol) and CDI (.18 g, 1.1 mmol) in DMF (5 mL) was
stirred at room temperature for 18h. To the mixture was added 4-(2,4-difluoro-phenyli-thiazol-2-
viamine (0.23 g, 1.1 mmoi) at room temperature, and the mixture was stirted at 100 °C for 2 days. To
the mixture was added water (25 mL) and ethyl acetate (20 mL). The mixture was stirred at room
temperature for 2 h. The suspension was filtered and the solid was washed with water (20 mL), cthyl
acetate (20 mL) and water {20 mL) to give a solid. The solid was purified with Prep HPLC 1o give |-
[4-(2 A-difluoro-pheny])-thiazol-2-yi}-3-[ 242 6-dioxo-piperidin-3-y1)- 1 -oxo-2,3-dihydro- 1 H-1soindol-
5-ylmethyl]-urea as a white solid (70t mg, 13% vield): HPLC: Waters Symmetry CI8, 5um, 3.9 x 150
mm, | mL/min, 240 nm, 44/60 CH3ON/0.1% H3PO4, 6.43 min (97.7 %); mp: 264-266 °C; 1TH NMR
{DMSO-d6)  1.92-2.05 (m, 1H, CHH}, 2.30- 2,45 {m, 1H, CHH), 2.535 - 2.68 (m, 1H, CHH}, 2.82
- 3.00 ¢m, 1H, CHH), 4.32 (4, I =174 Hz, 1H, CHH), 4.41 - 4.54 (m, 3H, CH2, CHI), 5.11 (dd, J =
5.1,13.2 He, 1H, NCH), 7.09 - 7.24 (m, 2H, Ar, NH}, 7.28 - 7.41 {m, 2, Ar), 746 (d, J = 7.7 Hz,

TH, Ar), 7.53 (s, 1H, Ar), 7.71(d, JF = 7.9 Hz, 1H, Ar), 7.93 - 8.10 {m, 1H, Ar), 10.85 (5, 1H, NH),
10.98 (s, 1H, NH); I3C NMR (DMSO-d6)  22.48,31.18,42.94, 4712, 51.57, 104.34 (1, JC-F = 26 .4
Hz), 110,67 (d, JC-F = 14.3 Hz), 111.81 (dd, JC-F = 3.3, 20.9 Hz), 118.91 (dd, JC-F = 2.8, 11,6 Hz),
125.95, 123,03, 126,95, 130.29 (dd, JC-F = 4.4, 9.9 Hz}, 130.49, 141.44, 142.45, 143.95, 154.02,
159,48 (dd, JC-F =252.2, 12,1 Hz), 159306, 161.24 (dd, JC-F =246.9, 13.2 Hz), 167.88, 170.98,
172.85; LCMS MH = 512; Anal. Caled for C24H19NSO4F2S: C, 56.36: H, 3.74; N, 13.49; Found; C,

o
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[00253]Step I: 1-ten Butyl 4-chloromethyl piperidine-1,4-dicarboxylate 0 To a mixture of
1-(tert-butoxycarbonyl)piperidine-4-carboxylic acid (3 g, 13.1 mmol) in dichloromethane (40 mL) and
water (50 mL)was added NaHCO3 (4.4 g, 52.3 mmol) and tetrabutylammonium hydrogen sulfate (444
mg, 1.3 mmol). After stirring the mixture in an ice bath at OC for -10 min, chloromethyl chlorosulfate
(2.59 g, 1-5.7 mmop in 10 mL of dichloromethane was added dropwise. The reaction mixture was
allowed towarHup.0; ¥ .aAadstirred vigorously overnight. The mixture was transferred to a separatory
funnel with dichloromethane and water (200 mL, each). The organic layer was washed with additional
water and brine, glded (ha2Bad - conrembmied)in-yacnoigve-diiekbidbil#-chloromethyl
piperidinc-1,4-dicarboxylrietaa)au chiam -Gik{Bib: o8V i Iig-mabekialovani used without further
purification. 1H NMR (Osit8@&d6) 6 1.26- 1.48 (m, IIH, CHH, CHH, tertBu), 1.83 (dd, .J= 3,0, 13.2 Hz,
2H, CHH,, CHH), 2.58 - 2.75 (m, 1H, CH), 2.74 - 2.99 (m 2IIJ) CHH, CHH), 3.61 -4.02 (m, 2H, CHH,
CHH) 5.87 (s, 2H, CH20); 171C, NMR (DMSO0- do) 527 w 39.58, 42.35, 69.41, 78.67, 153.75,
172.25; LCMS: MH = 278. [00254]Step peridine-1,4-d carboxylate O
NBoc To a solution of Na 1.6 g, 1 Wamtomtnle (8 mL) was added drupwise I-ten-butyl
4- 89 chloromethyl piperidine-1,4-dicafboxylate (2 8 g, 10.08 mmol) in 2 mL of acetonitrile. The
mixture tur, Scj 4(% rk orange. and was Stirre irred rg e dar§O 24 h. The %abcgon mixture was filtered

danynometh TO-15015) Cri mc 1
to remove and the filtrate Wasyconcen rated m vacuos ]Th TBInA aining residle was partitioned

between DGHegtH Bostag NaH SO03ssiiten | THeowgakldnigier wes WasHetwrt) water and brine, dried
(Na2S04);@apehaaneaninied i vaouadeng mmnéas&bwi&y&(ﬂaiad@mthymbwdﬁim -1 drebgarboxylate as

a pale yellgw, il 3,5, 8470, AfeMRLs (0, charaeiarze by MR N ML R:e > resulied in rapid
decomposmon e materla was store |n the ar Eto mini 8co mposmoh before further

use. LCM glesgqgr}aghmgg Sgélp)@:lcltct@{BBwy’ i mmul) The resulting m:xturc was stirred at rt
4-(3-(5-03(Zahiprard theethyiphenyureid a)nathyl) 1 LCMS. After 48 h, additional tert-buty! 6-

amino-3,4-dihydroisoquinoline-2{ 1 H)-carboxylate {50 mg, 0.2 mmol} was transferred to the reaction
mixture and stirring continued for another 24 h. The reaction mixture was acidified with acidic acid
and water. The volatiles were removed in vacuo and the residue was dissolved in DMF and purified
using C-18 preparatory HPLC to give 6-{3-[2-(2,6-dioxo-piperidin-3-y1)-1-0x0-2,3-dihydro-1H-
isoindol-5-ylmethyl]-ureido} -3,4-dihydro- 1 H-isoquinoline- 2-carboxylic acid tert-butyl ester as a
white solid (290 mg, 53% yield): HPLC:Waters Symmetry Cig, 5 pm, 3.9 x 150 mm, ! mi/min, 240
nm, 40/60 CHyCN/0.1% HsPO., 5.02 min (96.5%); mp: 230-232 °C; 'H NMR (DMSO-dg) & 1.42 (s,
OH, (CHs)s), 1.90- 2,11 {m, TH, CHH), 2.23 - 2.47 (m, 1H, CHH), 2.60 (d,.J=17.9 Hz, 1H, CHH),
2.70 (t, J = 5.6 Hz, 2H, CHa), 2.81 - 3.06 (m, 1H, CHH), 3.51 (t, J = 5.7 Hz, 2H, CH,), 4.18 - 4.58 (m,
6H, CH,, CH,, CH,), 311 (dd, J=4.9, 13.2 Hz, 1H, CH), 6.72 (1,J= 3.9 Hz, 1H, NH), 7.00 (d, J =
8.3 Hz, 1H, Ar), 7.17(d, J= 8.1 Hz, 1H, Ar), 7.27 (br. 5., 1H, Ar), 7.44 (d,.J= 7.9 Hz, 1H, Ar), 7.51
(s, 1H, Ar), 7.69 (d,.J = 7.9 Hz, TH, Ar), 8.56 (s, IF, NH), 10.98 (s, 1H, NH); "C NMR (DMSO-dg)
2246, 28.07, 2844, 31.16,41.51,42.75,45.04, 47.08, 51.55, 7881, 116.01, 117.49, 121 87, 122.90,
126.20, 126.36, 126.88, 130.25, 134.70, 138.56, 142.35, 144,86, 153.97, 155.21, 167.93, 17(.96,
172.83: LCMS: MH = 548; Anal Caled for CasHuNOg+ 1.1 H20: C, 61.39: H. 6.25; N, 12.34.
Found: C, 6138 H. 6. 11; N, 12.20,

.47 Isoindolin compounds of Formula 1
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oxoisoindolin-2-y1)-2,6-dioxopiperidin- | -yl)methyl piperidine-1,4-dicarboxy late N-eO\H H7k N N a
1-(3-Chloro-4-methyl-phenyl)-3[2-(2,6-di oxo-piperidin-3-yl)- | -oxo-2,3-dihydro-1H-isoindo1-5-
ylmethylkurea (400 mg, 0.907 mmol) and NaH (43.5 mg, 1.82 mmol) were stirred in dry DMF (15 mL)
for - 10 min. To the mixture was added | -tert-butyl 4-iodomethyl piperidine-1,4-dicarboxylate (402 mg,
1.09 nunol) and the reaction stirred in the dark at rt for 2 h. The reaction was quenched with acetic
acid (5 mL) and concentrated in vacuo. The residuBlwas partitioned in water and EtOAc (100 mL,
each). The separated organic layer was washed with additional water and brine, dried (Na2S04), and
concentratggingjacuo torgive;didiamabayellavwishselid whichiwasdissalveddn OMF for purification
on a C-IS prep HPLC column. Fractions containing the desired product were combined, concentrated
in vamp to remove most of the CH;CN, and ther lyophilized to provide 1-tert-butyl 4- (3-( 54(
3- (3 chloro 4- methylphenyl )urelclo)methy 1)-1 ox0|somdoI|n 2-y1)-2,6-dioxopiperidin- 1- yOmethy |
?yﬁal yield from two separate runs
.tm, 3.9 x 150 mm, 1 ml/min,

240 nm, 55/45 CH1(N/0.1% H3PO4. %82 miq (04,4 “TINMR (DMSO-d6) 8 1.23 -
1.51 (m, | IH, (CH))), CHH, CHH}*4-68 - | 8% 214 CHH CHH) 1.97 - 2.13 (m, | H, CHH), 2.15
-2.31 (m, 4F1, CH), CH), 2.32 - 2.46 ("% 1H, CHH), 2.68 - 2.94 (m, 3H, CHH, CHH, CHH), 2.98 - 3.21
(m, 1H, CHM, 3.69 - 3.89 (m, 2H, CHH, CHH), 4.20;- 4.57 (m, 4H, CH:, CH2), 5.27 (dd, I= 5.0, 13.3
Hz, | H, CH), 5.53 -5.73 (m, 2H, CH20), 6.81 (t.1= 5.9 Hz. 1H, NH), 7.06 - 7.24 (in. 2H, Ar), 7.45 (d,J=
7.9 Hz, I H, Ar), 7.53 (s, | H. NH), 7.67 (d, = 1.9 Hz, 1H, Ar), 7.71 (d, .J = 7.7 Hz, | H, Ar), 8.76 (s, | H.

NH);NMR (DMSO-d6) 3 18.66, 21.39, 27.38, 27.97| 31.16, 42.72, 47.08, 51.98, 63.15, 78.60, 116.37,
117.60, 121.88, 122.93, 126.91, 127.34{?13%%] 130.94, 132.91, 139.52, 142.32, 144.82, 153.74,
O CS:COg
O
2
\
R
O 0 /O
"\ Q,@:J( ‘ZLJN:
H H N—* O
\ NN /
= X
R“-—O/ T m
= O
I
[00250] To a solution of the S-aminomethylisoindolinone glutarimide 1 (1.134 mmol) in dry

DMF (10 mL) 15 added Cs:CO; (406 mg, 1.248 mmol). After § minutes of stirring, an appropriate
chloromethoxycarbonyl reagent 2 (1,248 mmol) is added and the resulting mixture s stirred at 30 °C
overnight. The reaction mixture is neutralized with (.5N HCl and then concentrated to dryness in
vacuo. The restdue is purified by preparative HPLC, followed by the remuoval of protecting groups, if

necessary, under standard conditions to yvield a compound of Formula I11,

548  2.2-Dimethvl-propionic acid 3-{5-]3-(3-chlore-4-methvl-phenvl)-
ureidomethvli-1-o0x0-1,3-dihvdro-iseindol-2-vii-2.6-dioxo-piperidin-1-

vimethvl ester
'¢)
00 0 E

i

[00251] To a solution of 1-{3-chloro-4-methyl-pheny)-3-[2-(2,6-dioxo-piperidin-3-y[)-1-0xo-
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155.01, 167.90, 170.11, 171.18, 172.97 (two NC signals arising from the piperidine ring are not
observed due to overlap with DMS0-(16); LCMS: MH = 682, 684; Anal Calcd for C)4H40CINsO5+ 1.0
H20: C, 58.32; H, 6.05; N, 10.00; CI, 5.06. Found: C, 58.41; H, 5.93; N, 9.96; Cl, 5.22.
5.51N-1242,6-Dioto-piperidin-3-0-1-o0x0-2.3-dihydro- -isoindol1-5- vimethvE1-4-imidazol-1
-vl-benzamide () [00256]A mixture of 4-imidazol-1-yl-benzoic acid (0.21 g, 1.1 mmol) and CD' (0.19g,
1.2 mmol) ir}-BiMir(l¥ne)nidss stisrably 8t 48C far ieh .3 enthe stigpensipn was. adged &45-
aminometyded-oxf - dicigiiseindal 2opigridngraGidiang metbenaslionicagd aalt (040 g

1.1 mmor) and the mixture was stirred at 40 "C for 20 hrs. Water 0 mL) was added to the reaction

mixture ant2HEEHART WAL LR S A RTSHEE ATin] Fhey Saihen i ARTHERESY ¥AY the solid was
washed withuwatex (B Bifiyhddetater(20mmbs) randnsaten@@mildedive the graduct ias a white

solid (340 mQefiYe e HERG I Maes O§ O R Sl Pprec %&&&&15Q~ﬁymf1&mkm&@¢%§9mm 5%
gradient 95% in 5 min, CHICNIiQ.1%NH400CH, 3. 92 min (99.0 A)); mp: 268-270 "C; H NMR

(DMSO-d6) BHBFs e il il MRy usideaion p 3,4 @H’%Fﬁﬁ)”zﬁ L oBPaRON, CHH), 2.82 -3.02
(M, 1H, CHH)CH/8hi¢d, Fradivnd bépiatihe@id )5tk dis (dhdt =& cdribinebi-oGie)id 62-¢did © 5.7 Hz, 2H,

CH2), 51]1‘(:%@‘]}1?)%5&413&%2] |d?~1 11#&9!3’3;31?1‘1374(‘% fAOQdJ tﬁ.gpﬁgdgru as% lv_ulgnc! ‘!?Jil(f‘(r%)i 715q €% 1F1, An),
7.71(d,./=7.7Hz, 1H, Ar), 7.77- 7.91 Ar), 805(d J=8 839}&8 IH Ar), 9.24 (t,

|- 5.9 Hz, &fﬂ"m’}%‘ggf@%@mﬂw ﬁm a%é &Mi”(’ﬁﬂhéé“d%}m S o 5k G 1%

H3PO4, 4.58 min (97.2 %); mp: 155-157 °C; 'H NMR (DMSO-d) 4 0.95 - 1.23 (m, 9H, 'Bu), 1.96 -
2.15 (m, 1H, CH), 2.23 (s, 3H, CHy), 2.31 - 2.47 {m. 1H, CH), 2.83 (d, /= 16.6 Hz, 1H, CH), 3.00 -
3.22 (m, 1H, CH), 4.17 - 4.60 (m, 4H, CH,. CH,), 5.30 (dd, J = 5.0, 13.3 Hz, 1H, CH), 5.47 - 5.83 (m,
2H, CHy), 6.79 (1,7 = 5.9 Hz, 1H, CHyNH), 7.02 - 7.28 (m, 2H, Ar), 7.36 - 7.60 (m, 2H, Ar), 7.60 -
7.86 (m, 2H, Ar), 8.74 (s, 1H, NH); “C NMR (DMSO-d,) § 18.73, 21.56, 26.62, 31.21, 38.21, 42.79,
47.04,52.01, 63.39, 116,45, 117.66, 121.95, 123.01, 126.98, 127.42, 130.11, 131.00, 132.99, 139.58,
142.36, 144.87, 155.07, 167.96, 170.13, 171.23, 176.51; LCMS: MH" = 555, 557; Anal. Caled. for
CaxHy CINSOg + 0.2 Hy0: C, 60.20; H, 5.67: N, 10.03; CL 6.35; Found: C, 60.20; H, 5.74: N, 9.94; Cl,

6.39.
549  (3-{5-((3~(3-Chloro-4-methviphenvhurcidoymcthvly-1-oxoisoindolin-2-v1)-
2.6-diexopiperidin-1-vIimethvl piperidine-4-carbexvlate hvdrochloride
/'—"O»AC HG:
o NVO:« L
CI
[00252] To 1-tert-butyl 4-(3-(5-((3-(3-chloro-4-methylphenylureidoymethyl)-1-

oxoisoindolin-2-y1)-2_6-dioxopiperidin- I -yDimethy! piperidine-1 4-dicarboxylate (300 me, 0.44 mmol,
obtained as described in previous example) was added 2 N HCl in Et.0 {15 mL). The shurry was
vigorously stirred for 2 h af rt. The solid was filtered, washed with copious Et,0, and dried in a
vacuum oven overnight to give (3-(5-{(3-(3-chioro-4-methylphenyhurcidoymethyli-1-oxoisoindolin-
2-yhy-2 6-dioxopiperidin- I-ylymethy] piperidine-4-carboxylate Hydrochloride as a white solid (283
mg, 105% yield): HPLC:Waters Symmetry Cig, 3 pm, 3.9 x 150 mm, 1 ml/min, 240 nm, 30/70
CHCN/O. 1% H3PO4, 3.26 min (98.2%); mp: 234-236 °C: 'H NMR (DMSO-ds) 8 1.62 - 1.81 (m, 2H,
CHH, CHH]}, 1.87 - 2.01 {m, 2H, CHH, CHH), 2.02 - 2. 14 {m, 1H, CHH}, 2.16 - 2,29 (m, 3H, CH.),
2.32-247 (m, 1H, CHH), 2.39 - 2.76 (m, IH, CHH), 2.77 - 2.99 (m, 3H, CHH, CHH, CHH), 3.00 -
3.28 (m, 3H, CHH, CHH, CHH}, 4,15 - 4.66 (m, 4H, CH;, CH-}, 5.26 {dd, /= 4.9, 13.2 Hz, 1H, CH),
555 - 580 (m, 2H, CH:0), 7.02 (£, .J =59 Hz, TH, NH}, 7.09 - 7.29 (m, 2H, Ar), 7.45(d, J= 7.5 Hz,
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22.49, 31.20, 42.79, 47.13, 51.58, 117.78, 119.59, 122.10, 122.97, 127.08, 129.02, 130.20, 130.39,
132.07, 135.60, 138.99, 142.40, 143.83, 165.25, 167.92, 170.99, 172.86; LCMS: MH- = 444; Anal.
Calcd. for C24H2IN604 1.5 H20: C, 61.27; H, 5.14; N, 14.89; Found: C, 61.03; H, 4.93; N. 14.75.
[00257]A mixture of 4-morpholin-4-yl-benzoic acid (0.22 g, 1.] mmol) and CDI (0.19g. 1.2 mmol) in
DMF (4 mL) was stirred at 40C for 2 hrs. To the suspension was added 3-(5-

mmethyl-l-oxoad), 3-dihydro:iseirndal- 2 /fispiperidines 2 j6-dionenmetenesulfonic acidissiti{0.40 g, 1.1
mmol). and. e il quassHTeA Rt 406 oy 2 ys. Yale) (0-mi) was agsed g e kaction mixture

and the mixture was stlrred at RT for 30 min. The suspension was fl\?lered ar?(?t é solid was washed
with water (Pt} éfhyPacdtate (20 MY, Af Rt (20 WP 163§ite tHe Prddaétas athite solid (370
mg, 74% vietths HRLIG; Wiaters7Xtmrra(G46 ANBHoATs3, 99¢; lﬁﬁmﬂm fmldmin A4Qdin; S¥ogradient 95% in
5 min, CH 10.19 5 %)mp 2.00 (d,J=5.1
Fio 11, . 3 0T F CHES a5 66 e T Gy, 2 Bt 58k i 1. Crb) 315 558 o
4H, CH2, 8B 852:3.80 (m, 4H, CH2, CH2), 4.30 (d,1 = 17.4 Hz, 1H, CHH), 4.44 (d, J = 17.6 Hz, |
FI, CH H), 4.56 (d,1=5.9 Hz, 2H, CH) 510(de 51 132Hz 1H NCH) 6.98 (d,1 = 9.1 Hz, 2H,
Ar), 7.45 (d, J= 730Hz, KBty E5- (P i digih)yeyh VB (d,J--- 8.9 Hz, 2H,
Ar), 8.88 (s, 1H, NH), 10x95%iadelin-dqui)-2 o o opieiniby o) am idimp-hd-54  47.07, 47.33,

51.53, 65.86, 113.40, 1%%@‘%—86 123 72,126.99, 128. 50 130.24, 142 31, 144.38, 152.95,
165.87, 167.91, 170.96, 172.83; LCMS: MIT - 463; Anal. Calcd.for €261-126N606 + 0.6 11,20: C,
63.44; H, 5.79; N, 11.84; Found: C, 63.19: H, 5.42; N, 12, ?Qj
5.532-Amino-244-chloroohenyh-N-((2- (2|6 m 3 3-yl)-1- ga’(msomdolln 5-vDmethvbacetamide
hydrochloride Cl [00258]Step 1: T rrgre Settition 'e#N-Boc- -(4'-chlorophenyl) glyeine (1.16 g, 4.10
mmol) in DMF (20 mL) was added (0769 g, 4.30 mmol). The reaction mixture was heated to 40C
for 2 hrs. 3- (5-Aminomethyl -1-ox o-1,3-dihydro-isoindo1-2-y1)-piperi dine-2,6-dione hydrochloride
(1.50g. 4.100mbl) wasSthren dddediuitierBGdwsiat 4@ nater-{wdrimkyiwas added. Solid precipitated
was isolated by filtration, washed with water (3 x 20 mL), and dried in vacuo to afford tert-butyl 144-

P

Cl O

NBoc

To a mixture of 1-(tert-butoxycarbonyDipiperidine-4-carboxylic acid (3 g, 13.1 mmol) in
dichloromethane (40 mL) and water (50 mL)ywas added NaHCO; (4.4 g, 52.3 mmol)j and
tetrabutylammenium hydrogen sulfate (444 mg, 1.3 mmol). After stirring the mixture in an ice bath at
 °C for ~10 min, chloromethyl chlorosuifate (2.539 g, 5.7 mmol) in 10 mL of dichloromethane was
added dropwise. The reaction mixture was allowed to warm up to rt and stirred vigorously overnight,
The mixture was transferred to a separatory funnel with dichleromethane and water (200 mL, each).
The organic layer was washed with additional water and brine, dried (Na.S0.), and concentrated i
vacuo to give 1-tert-buty] 4-chloromethyl piperidine-1,4-dicarboxylate as a clear 0il (3.5 g, 96%
yield). This material was used without further purification, “H NMR ( (DMSO-dg) 8 1.26 - 148 {m,
ItH, CHH, CHH, tertBu), 1.83 {dd, /= 3.0, 13.2 Hz, 2H, CHH, CHH}, 2.58 - 2.75 (m, |H, CH), 2.74
- 2.99 (m, 2H, CHH, CHH), 3.61 - 4.02 (m, 2H, CHH, CHH), 5.87 (s, 2H, CH-0); "C NMR (DMSO-
de) 6 27.16,27.98, 39.58 4235 60.41, 78.67, 153.75, 172,25, .CMS: MH = 278.

[00234] Step 2 1-tert-Butyl 4-iodomethy! piperidine-1,4-dicarboxylate
0]

0
NBoc
To a selution of Nal (1.6 g, 11.09 mmol) in dry acetonitrile (8 mL)} was added dropwise I-tert-butyi 4-
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chloropheny1)-2- ((2-(2,6-diox opiperi din-3-y1)- | -oxoisoindolin-5-y1 )methylamino)-2-
oxoethylcarbamate as a white solid (1.77 g, 80% yield). The crude product was used in the next step
without further purification. [00259]Step 2: To a stirred solution of tert-butyl
44-chloropheny0-24(2-(2,6-
dioxopiperidin-3-y1)-1-oxoisoindolin-5-yOmethylamino)-2-oxoethylcarbamate (0.84 g, 1.50 mmol) in
EtOAc (35 kpwas adgeddnsolutionbbdilutad. HEO (20 innethér 2300 miJcAfterB daysyisalid was

isolated by filtratign washed with ather (3 40 Mk ,ansdiedn.vacys. Jhe.soliflyas hen dissolved

in water (100 mL) and extracted with Et0OAc (2 x 50 mL). The aqueous phase was concentrated and

the residu&WAE FrUHTEAG AR EMESTCRTa LA E SRS COR LAY R S By fitstisiiard dried in vacua
to give thebprogudi@eg anwhiite.sBhti{0.65ig; B3Vhyietd)icHR LG Watdrs Syimmetrynd t8nd gm, 3.9 x 150

mm, | miinin.;24Q. 87 ARadiGRL faGNQE%R 'f?!t!:(?“rcﬂr%(%q RN &gemc%‘l( 10(5 min): 4.91 min
(98.00%); mg: 255-257 C: HNMR (DMSO-d6) 1.93 - 2.09 (n, | H, CHH) 2 39 (qd 1= 4.4, 13.1 Hz, I H,

CHH), 2.54<3 8yl 2 EPr o ‘8&” D Bt THCBIHY Chragierire By SR A ?‘P{ CHH), 4.30 -
4.54 (m, 3tdsuGtd2n @) &026s81019 T, r@ddri@igaCidyed B 2he Tadla{m )2@|on@1;@1346' 7.71 (m, 5H, Ar),

9.35 (L./ 58070 N L0 o -k NI GNMR(DMSO0-di) 22.48, 31.20, 42.26, 47.03, 51.59,
54.80, 121.89, 121.96, 122.85, 126.97, 128.80, 129.81, 130.49, 133.02, 133.99, 142.27, 142.70,

167.22, 16B(R35170.985472- &SiehCBMﬁ 4M3Ts: mxlém&omaa@mmyfm&&mc&@aN404c12 0.61120:

C, 54.13; H, 4,79, M, L1.A8; Found: C 53,89, 1, 482 N, 11.60.
xotsdiRddhn tam: PY el PhintH dicarboxy]
5.542-Amino-b-chioro-N 61242‘%"0 6%0- fci’upe}rfélrf1 "SV-ox0-2,3-difvelfo. TH-

isoindo1-5-vimeth)4l]-benzamidc [00260]DIPEA (1.46 m12 mqnol) was added to a stirred
mixture of 3-(5-aminomethyl-1- oxo-1,3-dihydrg:isoj I-rgz-—y‘i) pi ﬁi:e -2,6-dione methanesulfonate

(2.0 g, 2.71 mmol) and 5- chloro-isatoi¢ arihyd i 535q@, 2.71 ol) in acetonitrile (10 mL) under
nitrogen. The reaction mixture Wu d for 14 hrs, at which time LCMS indicated the reaction was

complete. Water was added to the slurry and the solid was collected by filtration, washed with
additional water, and dried in vacuo to provide the product as a whte solid (860 mg, 74% yield): HPLC:
Waters SymmehiyrCisntiing GefyK- 15@(rnmdi&xm}i@s&ﬂdia4ﬂymrm o30/70- @MB@NW;W:;&O}LSPO4 6.30 min

(98.7 %); nk%c%ﬁ—@x‘%é‘ 49(3 :?_%)I\I(!V)I(B glm ﬂﬁ')ﬁ}_t%zg 21 %9 r(m}’oflj WC{C a:: m g %ﬁ%f’% 1H, CHH),

2.60 (d, 1166 8-4. 9m411C 5.11 (dd. .1
= 4.9, 13 27HyLRH ] Cnip é GO IHe NF%Z‘)*(’G“?‘@‘(B bﬁf‘&ﬁ?%{ﬂfﬁwf piprrring (dfiorboxviaig 8 Hz, 1H.
Ar), 7.46 (dio2 ndeQ tH2,nlh )l Pa)d hERASiok bskinfer) jnvimQiark A 6( oy 2H TAE e Q:0dn (1;kSpSeid Bedl+EihiNH), 10.98
(S, 1H, NH) LENNAA2{OMRQ e a2 @ Ond feddactad faritbons thdkeBa il ol 4812,

mlL., each). The separated organic laver was washed with additional water and brine, dricd (Na,SQ.),

and concentrated in vacuo to give 1.4 gm of a yellowish solid which was dissolved in DMF for

purification on a C-18 prep HPLC column. Fractions containing the desired product were combined,

concentrated in vacuo to remove most of the CH;CN, and then iyophilized to provide 1-tert-butyt 4-

{3-(5-({3-(3-chioro-4-methylphenyDureido)methyl}- 1 -oxoisoindolin-2-y1)-2 6-dioxopiperidin- I -

ylymethyl piperidine-1,4-dicarboxylate as a white solid {380 mg, 49% of theoretical yield from two

separate runs that were combined before prep HPLC), HPLC: Waters Symmetry Cys, 5 um, 3.9 x 150

mm, | mi/min, 240 nm, 55/45 CH;CON/0.1% HiPO4, 5.82 min (99.4%); mp: 157-159 °C; 'H NMR

{DMSO-de) 6 1.23 - 1.51 {m, 11H, (CH; ), CHE, CHHY, 1.68 - 1.84 (m, 2H, CHH, CHH}), 1.97 - 2.13

(m, {H, CHHJ, 2.15 - 2.31 {m, 4H, CHs, CH), 2.32 - 2.46 (m, 1H, CHH), 2.68 - 2.94 (m, 3H, CHH,

CHH. CHH}, 2.98 - 3.21 (m, 1H, CHH), 3.69 - 3.8% (m, 2H, CHH, CHH}, 4.20 - 457 (m, 4H, CH.,

CH»y, 527 (dd, J= 3.0, 13.3 Hz, 1H, CH), 533 - 573 {m, 2H, CH:0), 6.81 (1,.J = 5.9 Hz, TH, NH},

706 -7.24 (m, 2H, Ar), 745 (d, J=TY9 Hz, 1H, Ar}, 7.53 (s, 1K, NH), 7.67 {d,./= 1.9 Hz, 1H, Ar),

7.71(d,.J= 7.7 Hz, 1H, Ar), 8.76 (5, 1H, NH);, "C NMR (DMSO-dq) 8 18.66, 21.39, 27.38, 27.97,

31.16,42.72,47.08, 51.98, 63.15, 78.60, 116.37, 117.60, 121.88, 122.93, 126.91, 127.34, 130.06,

130.94, 132.91, 139.52, 142.32, 144.82, 153.74, 155.01, 167.90, 170.11, 171.18, 172.97 (two °C
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122.07,122.91, 127.07. 127.33, 130.35, 131.60, 142.38, 143.92, 148.78, 167.67, 167.92, 170.98,
172.85; LCMS: Mft - 427, 429; Anal. Gated. for C2iHI9CIN404+ 0.2 H20: C, 58.73; H, 4.32; N, 13.05;
Found: C. 58.68: H, 4.26; N, 12.80. 5.55Isoindolin compounds [00261]The isoindolin compounds
shown above are made as shown in Scheme 2. Scheme 2 [00262]Step |: D1IPEA (2.0 mmol, 2 eq.) is
added to a stirred mixture of 3-(5-aomethyl- I-oxo-1,3-dihydro-isoindo1-2-y1)-piperidine-2,6-dione
methanesulfeniatei3(Q.2agihi ;Gpmidiol) rapd-anapprapeiptecnittaphgnylisathiscyanateMyIMHMmMoOl) in
acetonitrile (19 mb). under ARILN.TRGNTIRAMIG is. siredkabRT fors12 NisdN-HEhSaltion £10 mL) is
added and the solid formed is flltered washed with additional water, and dried to provide substituted
14(2-(2,6- dl%xbﬁi‘peﬁw §39_(I)C11 %X%lSOlndolln 5-yOmethyl)-3-(2-nitrophenyl)thiourea 5. [00263]Step 2:
To a stirred mixture this mtermedlate 5(1 0 mmol) in EtOH (10 mL) is added a solution of sodium
dithionite (1.74 gp®® mNdA-iAaR : ) eredidihedite-d Ao iot-1 hr. The reaction
mixture is concentrated*eHé SE Ve PHISERNE WhICh 5 used dlrectly in the next step without
further purification. [00264]Step 3: Co ound 6 is suspegdgd in DME and EDC1 (0.19g. 1.0 mmol) is
added. The mixture is stirred overnlgﬁbam%rea is quenched by addition of acetic acid

(2 mL). The crude product is purified usin Provide a compound 7. 5.56
Isoindoline Compounds [00265]According to the procedures provided in Sections 5.34-5.35, 14(242,6-

[00256] A mixture of 4-imidazol-1-yl-benzoic acid (0.21 g, 1.1 mmol) and CDI (.19 g, 1.2
mmaol} in DMF (14 mL) was stirred at 40 °C for 2 hrs. To the suspension was added 3-(5-
aminomethyl-1-0x0-1,3-dihydro-isoindol-2-y1}-piperidine-2,6-dione methanesulfonic acid salt (0.40
z, 1.1 mmol) and the mixture was stirred at 40 °C for 20 hrs. Water (20 mb) was added 1o the
reaction mixtore and the mixture was stirred at RT for 30 min. The suspension was filiered and the
solid was washed with water (20 mL), ethyl acetate (20 mL), and water (20 mL) to give the product as
a white solid (340 mg, 71% vield): HPLC: Waters Xterra Cig, 5 pm, 3.9 x 150 mm, | mL/min, 240
nm, 5% gradient 95% in 5 min, CH:CN/G. 1% NHOOCH, 3.92 min (99.0 %), mp: 268-270°C; "B
NMR (DMSO-dy) 4 1.90 - 2.08 (m, 1H, CHH), 2.24 - 247 {(m, 1H, CHH), 2,54 - 2.67 (m, 1H, CHH),
2.82-3.02 {m, 1H, CHHY}, 4.31 (d, J= 174 Hz, 1H, CHH), 445 (d, /= 17.4 Hz, 1H, CHH), 4.62 {d, J
=5.7Hz, 2H, CH:), 5.11(dd, /= 5.1, 13.2 He, 1H, NCH), 7.14 (s, 1H, Ar), 749 (4, J= 79 Hz, 1H,
Ary, 736 (s, 1H, Ar), 7.71 (d, 7= 7.7 Hz, 1H, Ar), 7.77 - 791 (m, 3H, Ar), 8.95 (d,./=%.7 Hz, 2H,
Ar), 839 (s, 1H, A7), 9.24 (1,J = 5.9 Hz, 1H, NH), 10.98 (br. 5., 1H, NH); "C NMR (DMSO-dy) 8
22.49,31.20, 42,79, 47,13, 51.58, 117.78, 119.59, 122,10, 122,97, 127.08, 129.02, 130.20, 130.39,
132,07, 135.60, 138.99. 142.40, 142,83, 165.25, 167.92, 170.99, 172.86; LCMS: MH’ = 444; Anal,
Caled, for CogHaNsQy + 1.5 H20:0 C, 6127, H, 5.14; N, 14.89; Found: C, 61.03; H, 4.93; N, 14.75,

5.52 MN-2-02.6-Dioxo-piperidin-3-vli-1-ox0-2 3-dihvdro-1 H-isoindol-5-
yimethvil-4-morpholin-4-vl-benzamide

o™y O Q

oW ¥oster

O

[00257] A mixture of 4-morpholin-4-yl-benzoic acid (0.22 g, 1.1 mmol) and CD1(0.19 g, 1.2
mmol} in DMF (4 mL} was stirred at 40 °C for 2 hrs, To the suspension was added 3-(5-
aminomethyl-1-0x0-1,3-dihydro-isoindol-2-y1)-piperidine- 2,6-dione methanesulfonic acid salt (0.40
g, 1.1 mmol}, and the mixture was stirred at 40 °C for 2 hrs. Water {20 mL) was added 1o the reaction
mixture and the mixture was stirred at RT for 30 min. The suspension was filtered and the solid was

washed with water (20 mL.), ethy! acetate (20 mlL.}, and water (20 mL) to give the product as a white
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di o xopiperidin-3-yl)- 1-oxoisoindolin-5-yl)methy I)-3-(2-hydroxy-4.5-dimethy Iphenyfiurea are
prepared starting from 4,5-dimethyl-2-nitrophenol. [00266]General Procedure A: A mixture of the
appropriate carboxylic acid starting material (2.0 mmol) and CDT (0.32 g, 2.0 mmol) in DMF (30 mL) is
stirred for 2 hours at 40C, and then 3-(5- (aminomethyfi- -oxoisoindolin-2-yl)piperidine-2,6-dione
methanesulfonate (0.74 g, 2.0 mmol) is added, and stirring proceeds for 24 hours. The mixture is
evaporatedolind&itveg rdin deid) thPresiduenspunfied, Byupréparativesh PLGL. (00264 uisirigthe General

Procedure Amﬁﬁﬁf@“@‘{‘ﬂ@91&9'@9%&‘@%@“@}91@@%*}@; 10 min (96.5 %& mp: 275-277 °C; 'H NM

vz 2 Josehsidn L oaeendon e g S ltpetpnaceamise

ypmethyl)ghienypatetarhide; | NA 2% 2y6 AHoXBpiperdi3.05 - 3.80 (m, 4H, CH;, CH,), 4.30 (d, ./~ 17.4
n-3-y1)-1-gxoigeipdplinaswy imethiils 2Zri4rmethvl; 3 {marpholinemethy Gpheny pacetami de;
Hz, 1H, NCH), 6.98 (d, /= 9.1 Hz, 2H, An), 7.45{d,J= 7.9 Hz, IH, Ar), 7.51 (s, 1H, Ar}, 7.68 (d, /=
7.9 Hz, 1H, Ar), 7.81 (d,J= 8.9 Hz, 2H, Ar). 8.88 (s, IH, NH), 10.98 (s, IH, NH):
BC NMR (DMSO-ds) 6 22.46, 31.15, 42.54, 47.07, 47.33, 51.53, 65.86, 113.40, 121.96, 122.86,
12372, 126,99, 128.50, 130.24, 142 31, 14438 152.95, 165.87, 167.91, 170,06, 172,83 LCMS: MH"
=463: Anal. Caled. for CasHagN2Os + 0.6 H.O: C, 63.44; H, 5.79; N, 11.84; Found: C, 63.19; H, 5.42;

N, 12.09.
553  2-Aming-2-(4-chlorophenvl}-N-((2-(2,6-dioxepiperidin-3-vi)-1-
oxoisoindolin-S-vhymethvl)acetamide hvdrochloride
G QO
Seste.
H N o}
[0025%] Step I To a stirred solution of N-Boce-(4’-chlorophenyl) ghyeine (1.16 ¢, 4.10 mmol)

in DMF (20 mL) was added CDI1(0.69 g, 4.30 mmol}. The reaction mixture was heated to 40°C for 2
hrs. 3-(5-Aminomethyl-1-oxo-1,3-dihydro-isoindol-2-y1)-piperidine-2,6-dione hydrochioride (1.50 g,
4,10 mmol) was then added. After 3.5 hrs at 40 °C, water (70 mE) was added. Solid precipitated was
isolated by filtration, washed with water (3 x 20 mL}, and dried in vacuo to afford tert-butyl 1-(4-
chlorophenyl)-2-((2-(2,6-dioxopiperidin-3-y1}-1-oxoisoindolin-5-ylimethy lamine)-2-
oxoethylcarbamate as a white sohid (1.77 g, 80% vyield). The crude product was used in the next step

without further purification.

100259] Step 20 To a stirred solution of tert-butyi 1-{4-chioropheny)-2-{(2-(2,6-
dioxopiperidin-3-yl}- 1-oxoisoindelin-5-ylymethylamino)-2-oxocthylcarbamate {0.84 g, 1.50 mmol) in
EtQAc (35 mL} was added a solution of diluted HCY (2N in ether, 30 mL). Afier 3 days, solid was
isolated by filtration, washed with ether (3 X 10 mL), and dried in vacuo. The solid was then
dissolved in water (100 ml.} and extracted with EtOAc (2 x 50 mL). The aqueous phase was
concentrated and the residue was triturated with ether for 1 hr. The product was isolated by filtration
and dried in vacuo to give the product as a white sohd (0,65 g, 88% vield): HPLC: Waters Symmetry
Cis. S pm, 3.9 x 150 mm, 1 mL/min, 240 nm, gradient: CH;CN/0.1% H:PO,4: 10/90 10 90/10 in 10
min, 90/10 (5 min): 4.9 min (98.00%); mp: 255-257 °C; '"H NMR (DMS0-d,) 4 1.93 - 2.09 (m, 1H,
CHHY, 2.3% (gd, J=4.4, 13.1 Hz, 1H, CHH), 2.534 - 2.69 (m, 1H, CHH), 2.82 - 3.03 (m, 1H, CHH),
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,0 0 0 NH CI 2-(4-chloro-3-( orpholinomethyl)pheny1)-N4(2-(2,6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-
yOmethyDacetamide; N-((2-(2,6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yOmethyl)-2-(3-(2- morph
linoethy Ophenyflacetamide;
N4(2-(2,6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yOmethyl)-2-(4-methyl-3-(2-
morpholinoethyl)phenyl)acetamide; 01Th 2-(4-chloro-3-(2-morpho

linoethypphenyd )FN4({2-{2,81dioxopiperidia-S+yih) IHOXKHISONHRI41025-5. 19 (m, 2H, CH, CH), 7.22 -

7.41 (m, 2H, Ar), 7.47 - 7.71 (m, 5H, Ar}, 9.35 (1,./= 5.9 Hz, 1H, NH)}, 10.99 (s, 1H, NH): "C NMR
(DMSO-dg) 6 22,48, 31.20, 42.26, 47.03, 51.59, 54.80, 121.89, 121.96, 122.85, 126.97, 128,80,
129.81, 130.49, 133.02, 133.99, 142.27, 142.70, 167.22, 167.82, 170.98, 172.85; LCMS: MH" =
441/443; Anal, Caled. for CouHaaNOLCly + 0.6 HaO: C, 54,13 H, 4.79: N, 11.48; Found: C, 53.89: H,
4.82: N, 11.60.

554  2-Amino-3-chloro-N-12-(2,6-dioxo-piperidin-3-yh-1-0x0-2 3-dihvdro-1H-
isoindol-3-vlmethvl]-benzamide

O 0O

NH, NH
Jeste
Cl .

G

[00260] DIPEA (1.46 mL., 8.12 mmol) was added 1o a stirred mixture of 3-(5-aminomethyl-1-
oxo-1,3-dihydro-isoindol-2-y1)-piperidine-2.6-dione methanesulfonate (1.0 g, 2.71 mmol) and 3-
chloro-isatoic anhydride 3 (0.535 g, 2.71 mmol) in acetonitrife (10 mL) under nitrogen. The reaction
mixture was refluxed for 14 hrs, at which time LCMS indicated the reaction was complete. Water
was added to the slurry and the solid was colected by fikration, washed with additional water, and
dried in vacuo to provide the product as a whte solid (8§60 mg, 74% vield): HPLC: Waters Symmetry
Cis. Sum, 3.9 x 150 mm, | mL/min, 240 nm, 30/70 CHyCN/G. 1% H3PO4, 6.30 min (98.7 %), mp:
242-244 °C: "H NMR (DMSO-d,) 6 1.76 - 2.16 (m, 1H, CHH), 2.29 - 2.46 (m, 1H, CHH), 2.60 (d, J=
16.6 Hz, 1H, CHH), 2.74 - 3.08 (m, 1H, CHH), 4.08 - 4.69 (m, 4H, CH,, CH,), 5.11 (dd, J= 4.9, 13.2
Hz, 1H, CHJ, 6.60 (s, 2H, NH.), 6.73 (d, /= 8.7 Hz, 1H, Ar), 7.18 {dd, J=2.4, 8.8 Hz, 1H, Ar), 746
(d,.J=7.9Hz, 1H, Ar), 7.53 (s, 1H, Ar), 7.59 - 7.76 {m, 2H, Ar), 9.01 (t. J = 5.8 Hz, TH, NH), 10.9%
(s, TH, NH}; "C NMR (DMSO-d,) § 22.51, 31.20, 42.44, 47.12, 51.56, 114.81, 117.71, 118.12,
122.067, 122.91, 127.07, 127.33, 130,35, 131.60, 142.38, 143.92, 14R.78, 167.67, 167.92, 170,98,
172.85; LCMS: MH™ =427, 429; Anal. Caled. for C HoCINGO+ 0.2 HaO: C, 58.73: H, 4.32: N,
13.05: Found: C, 58.68; H,4.26: N, 12.80.

5.55  Iseindolin compounds

G
NH
P

R]i

100261] The isoindolin compounds shown above are made as shown in Scheme 2.

Scheme 2
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yl)nethyl)acetamide; N-42-(2,6-dioxopiperidin-3-y1)- 1 -oxoisoindolin-5-yOmethyl)-2-(4- (morphol
inomethyl)phenypeeetam ide; N-((2-(2,6 oxornperidin-3-yl)- 1 -oxoisoindo
lin-5-371)methyl)-2-(4-((4-methylpiperazin- | - yl)methyl)phenyl)neetamide;
N-42-(2.6-dioxopiperidin-3-y1)- 1-oxoisoindolin-5-yOmethyl)-2-(3-methyl-4-
(morpholinomethyl)phenypeeetamide;

R NCS

a NO; O Q

O 0 R RIO
- )—NH 4 boH NH
HoN N 0 R R N 0
T
3 NO, - 5

NaaS20, R HOH NH O EDC N N 0
e e g N 0 — N
R Ny Qo e
NH., S . 7
NH; 6 RH
[00262] Step 1. DIPEA (2.0 mmol, 2 cq.) is added to a stirred mixture of 3-(3-aminomethyl-

I-ox0-1,3-dihydro-isoindol-2-y1}-piperidine-2,6-dione methanesulfonate 3 (0.26 g, 1.0 mmol) and an
appropriate nitrophenylisothiocyanate 4 (1.1 mmol) in acetonitrile (10 mL) under nitrogen. The
mixture 18 stirred at R'T for 12 hrs, IN HCJ solution (10 ml.) is added and the solid formed is filtered,
washed with additional water, and dried to provide substituted 1-((2-(2,6-dioxopiperidin-3-yb)-1-

oxoisoindolin-S-yhmethyl)-3-{2-nitrophenyDthiourca 5.

[00263] Step 2; To a stirred mixture this intermediate 5 (1.0 mmol) in EtOH (16 mL} is added
a solution of sodium dithionite {1.74 g, 10 mmol) in water {10 mL). The mixture is heated w0 60 °C
for 1 hr. The reaction mixture is concentrated to dryness to yield compound 6, which is used directly

in the next step without further purification.

[00264] Step 3. Compound 6 is suspended in DMF and EDCIH (G.19 g, £.0 mmol) is added.
The mixture is stirred overnight and the reaction mixture is quenched by addition of acetic acid (2

mbL}. The crude product is purified using preparative HPLC to provide 2 compound 7.

556 Isoindeline Compounds

[00265] According to the procedures provided in Sections 5.34-5.35, 1-({2-(2,6-
dioxopiperidin-3-yi)-1-oxoisoindolin-3-ylimethy{}-3-(2-hydroxy-4,5-dimethy lphenylurea are

prepared starting from 4,5-dimethyl-2-nitrophenol.

1002661 General Procedure A A mixture of the appropriate carboxylic acid starting material
(2.0 mmol)y and CDI(0.32 g, 2.0 mmoly in DMF (30 mL} is stirred for 2 hours at 40°C, and then 3-(5-
(aminomethyl}- 1 -oxoiseindolin-2-ylipiperidine-2,6-dione methanesulfonate (0.74 g, 2.0 mmol) is

added, and stirring proceeds for 24 hours. The mixture is evaporated under vacuum and the residue is

purified by preparative HPLC.
[00267] Using the General Procedure 4, the following compounds are prepared:
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2-(3-ehloro-4-(morpholinornethyl)pheny1)-N-42-(2,6-dioxopiperidin-3-y1)- | -oxoisoindolin-5-
yl)methypacetamide; NO N-((2-( 2,6-dioxopiperi-oxoisoindolin-5-yl)nethyl)-2-(4-(2- morph&
inoethypphenyl)acetamide; N-42-(2,6-dioxopiperidin-3-y1)- | -oxoisoindo
lin-5-yOmethyl)-2-(3-methy1-4-(2- morpholinoethyl)phenyl)neetamide;
2-(3-chloro-4-(2-morpholinoethyl)pheny1)-N-((2-(2,6-dioxopipe din-3-yl)- | -oxoisoindolin-5-

yl)methypacetarnide; [o) )
NH
oY

N-((2-(2,6-dioxopiperidin-3-yh- 1-oxoisoindolin-5-yDhmethy[3-2-(3-
{morpholinomethylphenyDacetamide;

ST
(g S

N-((2-(2,6-dioxopiperidin-3-y1)-1-oxoiseindolin-5-yhymethy1)-2-(3-((4-methyipiperazin-1 -
yvlimethylphenyl)acetamide;

Wﬂf‘»f}

N-{{2-(2,6-dioxopiperidin-3-yl}- L -oxoisoindolin-5-yhmethyl}-2-(4-methyi-3-
(morpholinomethyphenyhacetamide;

™ 5 o

2-(4-chloro-3-(morpholinomethy ipheny[}-N-({2-(2 6-dioxopiperidin-3-y1)- | -oxoisoindolin-5-
ylimethyhacetamide;

N-((2-(2,6-dioxopiperidin-3-vi)-1-oxoisoindolin-5-ylmethy [3-2-(3-(2-
morpholinocthyDphenvhacetamide;

N-((2-(2,6-dioxopiperidin-3-yhi- 1-oxoisoindohn-5-ylimethy1-2-{4-methyl-3-(2-
morpholingethybphenyliacetanide;

™ o

2-{4-chloro-3-(2-morpholinoethyDpheny!)-N-((2-(2,6-dioxopiperidin-3-yI}- 1-oxoisoindolin-5-
yvimethyhacetamide;
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N42-(2,6-dioxopiperi din-3-y1)- 1 -ox oisoindolin-5-yl)methyl)-2-(4-(2- m orpholinoethoxy )pheny
Dacetamide; 0"Th N-((2-(2,6-dioxopiperidin-3-y1)-1 -oxoisoindo lin-5-yOmethyl)-2-(3-methyl-4-
morpholinoethoxy )phenyl)acetamide; 00 C 0 0
2-(3-chloro-4-(2-morpholinoethoxy)phenyl)-N-((2-(2,6-dioxopipe din yl)- 1 -oxo isomdo lin-5- y Omethy
pacetamide; N4(242.6-dioxopiperidin-3-y1)- 1 -oxoisoindolin-5-yl)n hyl)-2-13-( 2-

morpholinoethoxy)phenypacetam ide; \d {):
/\

N

N-{(2-({2,6-dioxopiperidin-3-y)-1-oxoisoindolin-5-yl)methy1)-2-(4-
(morpholinomethyliphenvllacetamide;

) mm{\}

N-((2-(2,6-dioxopiperidin-3-yl}- I -oxoisoindokhin- 5-ylmethy!)-2-(4-({4-methylpiperazin- 1 -
yviimethyphenylacetamide;

-~ mnm{fo

N-((2-(2.6-dioxopiperidin-3-y1}- 1 -oxoisoindotin-3-ylmethyl)-2-( 3-methyl-4-
{morpholinomethyl phcnvi)dcetamldc

o T

2-(3-chloro-4-(morpholinomethyDpheny}-N-({2-(2,6-dioxopiperidin-3-y1)- 1 -oxoisoindolin-5-
ylhimethybacetamide;

o
N-{(2-(2,6-dioxopiperidin-3-y1)--oxoisoindolin-5-yDmethy[ 3 2-(4-(2-
morpholimocethyhiphenyl)acetamide;

o Q
Ly
o o
T
"y

O

N-({2-(2,6-dwoxopiperidin-3-yl)- [-oxosomdolin-5-yDmethy -2 -{ 3~-methyl-4-(2-
morpholinoethyphenylacetamide;

. N\m,@ﬂ%}

2-(3-chloro-4-(2-morpholinoethyl)pheny - N-((2-(2,6-dioxopiperidin-3-v1}- 1 -oxoisoindolin-5-
ylimethylacetamide;

96



N-((2-(2,6-dioxopiperidin-3-y1)- 1 -oxoisoindolin-5-yl)methyl 2-(4-methy1-3-(2- morphohnoethoxy
)phenyflacetamide; 2-(4-chloro-3.4 2-morpholinoethoxy)phenyl)-N4(2-(2,6-dioxopiperi din-3-y1)- 1
-0x0iso ohn-5- yOmethyl)acetamide; N-((2-(2,6-dioxopiperidin-3-y0-1-0x0iso
idolin-5-yOmethyl)-4-(momholinon hyl)be a de; N-((2-(2,6-dioxopip d 3 1)-1
-oxoisoindolin-5-yOmothyl)-44 (4-methylpiperdzin- 1 - yemethyl)benzamide; 2-(2.6-diox

piperidin-3-y1)-1 -oxoisoindolin-5-yOmethyl)-3- methy\ljl{-j;(jkt):

SN

N-{(2-(2,6-dioxopiperidin-3-y[i- 1-oxeisoindolin-5-ylymethy[}-2-(4-(2-
morpholinoethoxy)phenylacetamide;

o 0O

QXY L

N-{{2-(2 6-dioxopiperidin-3-vh)- l-oxoiseindolin-5S-yhmethy1)-2-(3-methyl-4-(2-
morpholinoethoxy)phenylacetamide;

AT LS

2-(3-chloro-4-2-morpholinocthoxyphenyl}-N-({2-(2 6-dioxopiperidin-3-y1}- 1 -oxowsoindolin-5-
ylimethyDacetamide;

O 0
NH
H N o]
I/\N/\/O N
O

e

N-{(2-(2,6-dioxopiperidin-3-yIi-1-oxoisoindolin-3-vlmethy 13- 2-(3-(2-
morpholinoethoxy )phenyliacetamide;

o G
Joote:
H
N/\/O N N ¢
o\) o

N-{{2-{2 6-dioxopiperidin-3-y1)- 1 -oxosomdohn-5-yDmethy [i-2-(4-methyi-3-(2-
morphalinocthoxy jphenyacetamide;

e I

O
C!

2-(4-chloro-3-2-morpholincethoxy)pheny)-N-((2-(2,6-dioxopiperidin-3-yi)- 1 -oxoisoindolin-5-
ylymethyljacetamide;

c

N-((2-(2.6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yhmethy -4 -{morpholinomethybenzamide;
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(morpholinomethyl)benzamide; C 3-ohloro-N-42-(2,6-dioxopiperidin-3-y1)- 1
-oxoisoindolin-5-yOmethyl)-4- (morpholinomethyl)benzamidc; N-((2-(2.6-dioxopiperidin-3-y1)- |
-oxoisoindolin-5-yl)methyl)-4-(2-moohnoethyl)benzamide, N-((2-(2,6-dioxopmeridin-3-y1)- 1
-oxoisoindol in-5-yOmethyl)-3-methy (-442- morph linoethyl)benzamicie,
3-chloro-N-42-(2.6-dioxopiperidin-3- y1) 1 -oxo isoindolin-5-yOmethyl)-4-(2- molpholinoothyl)benzami
de;

N

N-((2-(2,6-dioxopiperidin-3-y1}-1-oxoisoindolin-5-ylimethy!)-4-((4-methylpiperazin- 1 -
ylmethyhbenzamide;
o

N 00
’g]
H
H o
C

N-{(2-(2 6-dioxopiperidin-3-y1}-1-oxoisomdolin-3-yimethy[)-3-methyi-4-
{morpholinomethyl)benzamide;

G

N o)
yeseel
K
H o
ol
0

3-chloro-N-{(2-(2,6-dioxopiperidin-3-y1)- 1-oxoisoindokin-5-yl)methyl)-4-
{ morpholinomcihy1)bcn?amid3'

m@&

N-{(2-(2.6-dioxopiperidin-3-vi)- 1 -oxoiscindolin-5-ylimethy)-4-(2-morphoiinoethyl)benzamide;

@
Y odt

NA(2-(2,6-dioxopiperidin-3-y1)- | -oxoisoindohin-5-yymethyl)-3-methyl-4-(2-
morpholinoethvlbenzamide;

A
Y it

3-chloro-N-((2-(2.6-dioxopiperidin-3-yl)-1-oxoisoindolin-5-ymethy!)-4-(2-
morpholinoethyl)benzamide;
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0 N-42-(.2,6-dioxopiperidin-3-yl)- 1 -oxoisoindolin-5-yInnethyl)-3-(morpholinomethyDbenzamide;
N-((2-(2,6-dioxopiperidin-3-yl)- | -oxoisoindol in-5-yOmethyl)-34(4-methylpiperazin- 1 -
yl)methypbenzami de; 0 N-42-(2,6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yOmethyl)-4-inethyl-3-
(morpholinomethyl)benzamide;
4-chloro-N-((2-(2,6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yl)methyl)-3-

N-({2-(2 6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yDmethyl)-3-(morpholinomethyDbenzamide:;

N-({2-(2,6-dioxopiperidin-3-y1}- 1 -oxoisoindelin-5-ylmethy])-3-((4-methylpiperazin- 1-
ylymethylibenzamide;

Q0 x5

N-({2-{2,6-dioxopiperidin-3-y1}-1-oxoisoindolin-5-ylimethy!)-4-methyl-3-
(morpholinomethyl}benzamide;

4-chloro-N-{(2-(2,6-dioxopiperidin-3-yD- 1-oxoisoindolin-5-ymethyl)-3-
(morpholinomethy benzamide;

50
-5
H 0
NP\Q,N
o o
N-({2-(2,6-dioxopiperidin-3-yi)-1-oxoisoindolin-5-ylimethyl)-3-(2-morpholinoethyl }benzamide;
Q
Soste
3 o
(\ N/\D\WN
o o

N-((2-(2,6-dioxopiperidin-3-yI)-1-oxgisoindolin-5-vhmethy 13- 4-methy - 3-(2-
morpholinoethylbenzamide;

4-chloro-N-{(2-(2 6-dioxopiperidin-3-yi)- | -oxoisoindolin-53-yymethy1)-3-(2-
morpholinoethybhbenzamide;

N-({2-(2 6-dioxopiperidin-3-yi)- 1 -oxotsoindolin- 3-ylimethyl)-4-(2-morpholinoethoxy Ybenzamide;
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(morpholinornohyl)benzamide; N-((2-( 2,6-dioxopiper
lin-3-y1)-1-oxoisoindolin-5-yOmethyl)-3-(2-morpholinoethypbenzamide;
N-((2-(2,6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-y1) ethyl )-4-methy1-3-( 2-
morpholinoethyObenzamide; r-*N 4-ehloro-N42-(2,6-dioxopiperidin-3-y1)-
1-oxoisoindolin-5-yl)methy0-3-(2- morpholinoethypbenzamide; N-((2-(2,6-dioxopiperidin-3-yl)- |

-ox0|50|ndolln-5-yl)methyl)-4-(2-m’9r\p:qllt¥|pgethoxy)benzaml _Oz\:N)H:
SASeS .
e

N-((2-(2,6-dioxopiperidin-3-y1}- -oxoisoindolin-5-yimethy1}- 3-methyl-4-(2-
morpholinoethoxy benzamide;

SaveUVestes

3-chloro-N-((2-(2,6-dioxopiperidin-3-yD)- 1-oxotsoindolin-3-yhimethy 13-4 (2.
morpholinoethosy ibenzamide;

owgm{%

N-({2-(2,6-dioxopiperidin-3-yI-1-oxoisoindolin-5 yl\rmethvi) 3-(2-morpholinocthoxy)benzamide;

N-{{2-(2,6-dioxopiperidin-3-y1)- L-oxeisoindolin- 5-yDhmethyl}-4-methyl-3-(2-
morpholinocthoxy)benzamide; and

QD Postes

4-chloro-N-((2-{2 6-dicxopiperidin-3-yi)-1-oxoisoindolin-S-ylymethyh-3-(2-
morpholincethoxy benzamide.

th
in

7 3-15-(6-Chloro-4-ox0-4H-quinazolin-3-vlmethvl)-1-0xe-1.3-dihvdro-
isoindol-2-vl]-piperidine-2.6-dione

N O QG
Na NH
N
Ci ’

G

[00268] 2-Amino-5-chloro-N-[2-(2,6-dioxo-piperidin-3-y1}- -ox0-2,3-dihvdro- 1 H-isoindol-5-

yimethyl]-benzamide (250 mg, (1.586 mmol} was suspended in trimethy! orthoformate (3 mL) and the
mixture was heated to 85 °C overnight. Formic acid (100 L) was added to the reaction and the
mixtare was heated for 1 hr. Water was added to the reaction resulting in a white precipitate. The
solid was filtered, washed with additional water, and dried in a vacuum oven to provide the product as
a white solid (140 mg, 55% yield): HPL.C: Waters Symmetry Cig, 5 um, 3.9 x 150 mm, | mL/min,
240 nm, 30/70 CHaCNAL S, HaPOy, 7.20 min (97.9 %); mp: 308-316°C; "H NMR (DMSO-d,} 6 1.90
- 2.08 {m, tH, CHH}, 2.37 (qd, S =4.3, 13.2 Hz, 1H, CHH), 2.59 (d, J= 17.6 Hz, 1H, CHH), 2.78 -
303 (m, 1H, CHH), 4.23 - 435 {m, tH, NCHH), 4.38 - 4.51 {m, I1H, NCHH}, 5.10{dd, J = 5.0, 13.1
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N-((2-( 2,6-dioxopipendin-3-y1)-1-oxoisoindolin-5-yfimethyl)-3-methy1-4-(2-
morpholinoethoxy)benzamidei
3-chloro-N4(242,6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yfimethyl)-4-(2-
motpholinoethoxy)benzamide; 0 N-((2-(2,6-dioxopip dl)-1-oxoiso do
lin-5-yfimethyl)-3-(2-morpholinoethoxy)benzamide; 00 a N-(j2-(
2,6-dioxopiperidirnnNGHil - 13 oxaisoMddin?Sy/fimethyh) Hi=riethyl -Bs(2s, 1H, Ar), 7.67 - 7.80 (m, 2H,
Ar), 788 (dd, J=2.5, 8.7 Hz, 1H, Ar), 8.09 (d,.J = 2.3 Hz, 1H, Ar), 8.66 (s, IH, NCHN), 10.98 (s,
IH, CONH); "C NMR (DMSO-dg) 4 22.45, 31.17, 47.13, 49.20, 51.59, 122.68, 122.91, 123.23,
125.11, 127.36, 129.59, 131.14, 131.50, 134.59, 140.45, 142.59, 146.68, 148.47, 159,20, 167.63,
170.92, 172.82; LCMS: MH" = 437, 439; Anal. Calcd. for CH,,CIN4O, + 0.4 H,O: C, 59.51; H,

4.04; N, 12.62; 798, Cl; Found: C, 39.29; H, 3.66; N_ 12.39: 7.82_Cl.

5.58  6-Chlero-3-12-(2.6-dioxo-piperidin-3-v1)-1-0x6-2.3-dihvdre-1 H-iseindol-5-
vimethvil-1H-guinazeline-2 4-dione

H 0 Q
N O
(TI/@(N
O

[00269] To a slurry of 2-amino-5-chlore-N-[2-(2,6-dioxo-piperidin-3-y1}-1-ox0-2 3-dihydro-

1 H-isoindol-5-ylmethyl]-benzamide (250 mg, 0.586 mmol} in acetonitrile {5 mL) was added DIPEA
€0.204 mL, 1.17]1 mmol}, followed by phosgene (0.62 mi, 1.171 mmol). The reaction mixture was
warmed up o 60 °C. After 4 hrs, additional phosgene was added (0.31 mL} and stirring was
continucd for | hr, at which time LC-MS indicated reaction completion. The reaction slurry was
quenched with dilute HCL, and the white solid was collected by filtration and washed with additional
water and copious Et:O. The cake was dried in & vacuum oven to afford the product as a white solid
(185 mg, 84% vicld): HPLC: Waters Symmetry Cig, 5 pm, 3.9 x 136 mm, 1 mL/nin, 240 nm, 30/70
CH;CN/0.1% H3PO4, 7.97 min (97.6 %); mp: 358-360 °C; 'H NMR (DMSO-d;) 6 1.88 - 2.07 (m, IH,
CHH3}, 2.24 - 2.45 (m, 1H, CHH), 2.53 - 2.68 (m, IH, CHH), 2.79 - 3.01 (m, 1H, CHH), 4.17 - 4.36
(m, TH, CHH), 4.36 - 4.54 (m, 15, CHH), 5.09 (dd, /=49, 13.2 Hz, 1H, CH), 5.19 (s, 2H, PhCH.),
7.24{d, /=87 Hz, IH, Ar}, 747 (d,/=7.9 Hz, 1H, Ar), 7.34 (s, 1H, Ar), 7.68(d, /= 7.7 Hz, 1H,
Ar), 774 {(dd, J=2.4, 88 Hz, 1H, Ar), 7.89 (d, /= 2.3 Hz, 1H, An), 10.98 (s, 1H, NHJ, 11.72 (s, 1H,
NH); "C NMR (DMSO-dy) 6 22.46, 31.18, 43,50, 47.12, 51.58, 115.11, 117.49, 122.29, 122.96,
12637, 126,54, 127.29, 130.65, 135.04, 138.38, 141.17, 142.39, 14990, I61.08, 167.79, 170.94,
172.83. LCMS: MH =453, 455; Anal. Caled. for CoH»CINLO: + 0.3 H:0: C, 37.66; H, 3.87; N,
12.23; CL, 7.74; Found: C, 57.60: H, 3.96; N, 11,97, (1, 7.72.

359 [2-(2.6-Dioxo-piperidin-3-vl}~1-0x0-2.3-dihvdro-1H-isoindol-5-vimethvl]-
carbamic acid 4-chloro-3-methvl-phenvl ester

0 0

[00270] To the solution of para-nitro-phenyi chloroformate (1090 mg, 0.5 mmol} in CH;CN

(5 mL), was added the CH:CN solution (3 mL) of 4-chloro-m-cresol (71.3 mg, (.5 mmol} and DIPEA
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morpholinoethoxy)benzamide: and
4-chloro-N-0242,6-dioxopiperidin-3-y0-1-oxoisoindolin-5-yfimethyl) _ morpholinoethoxy)benzamide.
5.573-1.546-Chloro-4-oxo0-4H-quinazolin-3-vimethvl)-1-oxo-1,3-dihydro-
isoindol-2-vlj-Diperidine-2,6-dione 0
[00268]2-Amino-5-chloro-N12-(2,6-dioxo-piperidin-3-y1)-1-oxo-2,3-dihydro-11-/-isoindol-5-
ylmethylkb@rzamnides (256 1imige0. 586t mmoftmas:suspended inrdrimethyt rthefanaater{ 8k and the

mixture W igatad 0,85 ONGNION. ROrIG 2R (409 b was aderdta the feagliagangl the mixture

was heated for 1 hr. Water was added to the reaction resul mg@g a white precipitate. The solid was
filtered, waSHed WitH e ditierell Waseddedfatgrsd th 4l dte MIEFa A prbvibe B Brddct as a white
solid (140 migiub59bsyaetaht 8 hieht W atersrSympaetnycC BiehnsmuirSvixtibGinemd. Iimkerite240 urn, 30/70

CH3CN/O. 150sH30 56 da 20 m@ g%mhm a%.?cd?{% 3%91 SOMRLRNRR-G8) (R %%chzoé,()m 1H,
CHH), 2.37.(qd, J = 4.3, 13.2 Hz, 1H, CHH) d, = 17.6 Hz, 1H, CHH), 2.78 - 3,0 H, CHH),

425 4 35 TG A 484 S AT NGl T Rl eprepand ooty

phenyl ester as a white solid (30 mg, 14% yield). HPLC: Waters Symmetry Cyg, Spm, 3.9 x 150 mm,
1 mL/min, 240 nm, 50/50, CHaON/0.1% H3PO.,: tr =3.0 man (97%}, mp 225-227 !"C; ‘H NMR
(DMSO-dg) 8 1.91 - 2.08 {m, 1H, CHH), 2.32 (5, 3H, CH4), 2.40 (dd, J= 4.3, 12.8 Hz, 1H, CHH),
2.63 (br. 5., IH, CHH), 2.83 - 3.02 (m, 1H, CHH), 4.22 - 4.56 {m, 4H, CH,, CH,), 5.12 (dd, J = 5.1,
13.2 Hz, IH, NCH), 7.01 {dd, /= 2.3, 8.7 Hz, 1H, Ar), 7.17 (d. J= 2.3 Hz, 1H, Ar}, 740 (d, .= 8.7
Hz, 1H, Ar), 746 (d. /=74 Hz, 1H, A1), 7.55 (s, 1H, Ar), 7.72(d, /= 7.9 Hz, 1H, Ar), 847 (1, ] =
6.0 Hz, TH, NH), 10.99 (s, 1H, NH}. "C NMR (DMSO-d,) 8 19.52, 22.49, 31.20, 44.04, 47.15, 51.59,
121.03,122.04, 123.04, 124 43, 127.01, 12933, 130.58, 136.54, 142 45, 143.35, 145.353, 149.62,
154,43, 167.87, 170.99, 172.86; LC-MS: 442; Anal Caled for CHyCINSO, C, 59.80; H, 4.56; N,
9.51; Found: C, 39.74; H, 4.45; N, 6.58,

5.60 1-[1-(3.4-Dichloro-phenvh-ethvli-3-[2-(2.6-dioxe-piperidin-3-vlj-1-0x0-
2.3-dihvdro-1H-isoindol-5-vimethvlj-urea

&l o g

e e
0
[0G271] A stirred mixture of 3-{5-aminomethyl-1-oxo-1,3-dihydro-iseindol-2-y1)-piperidine-

2,6-dione methane sulfonate (0.37 g, 1.00 mmoly and CD1 (6,18 g, 1.10 mmol) in N N-
dimethylformamide (10 mL) was heated to 40 'C under nitrogen overnight. F-(3,4-Dichloro-phenyl)-
ethylamine (0.19 g, 1.00 mmol) was then added and the mixture was heated at 40 C overnight. Water
{60 mL} was added, solid precipitated, was filtered, washed with water (30 mL) and was purified by
preparative HPLC (gradient: CHyCN/H:0: 10/90 for § min, to 100/0 in 10 min, 100/} for 5 min),
Solvent was evaporated and the residue was triturated in ether (26 mlL) for 1 h. The product was then
isolated by filtration and dried in vacuo 1o give 1-[1-(3,4-Dichloro-pheny!)-ethy1]-3-[2-(2 6-dioxo-
piperidin-3-yi}- {-0x0-2,3-dihydro- 1 H-iseindol-5-yimethyl]-urca as a white solid (0.084 g, 17% vield):
HPLC: Waters Symmetry Cig, Spum, 3.9 x 150 mm, | mi/min, 240 nm, gradient: CH-CNAL 1%
H:PO4: 10790 10 90/10 in 10 min, 90/10 (5 min): 8.57 min {96.68%); mp: 200-202 'C; 'H NMR
(DMSO-dgy 8 1.32(d, J=7.0 Hz, 3H, CHs). 1.88 - 2.13 (m, 1H, CHH), 2.28 - 2.47 (m, 1H, CHH),
2.55-2,70 (m, 1H, CHH), 2.79 - 3.04 (m, IH, CHH), 4.18 - 4.55 (m, 4H, CH., CH,), 4.74 (quin, J =
7.0 Hz, 1H, CH), 5.11 (dd, J= 4.9, 13.2 Hz, 1H, CH}, 6.51 (s, 1H, NH), 6.66 {d,.J= 7.9 Hz, 1H, NH),
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Hz, IN, NCH), 5.33 (s. 2H, NCH), 7.52 (d. f= 7.7 Hz, 1H, .Ar), 7.59 (s, 1H, Ar), 7.67 - 7.80 (m, 2H, Ar),
7.88 (dd, .1 = 2.5, 8.7 Hz, IN, Ar), 8.09 (d, i = 2.3 Hz, 1H, Ar), 8.66 (s, 1H, NCHN), 10.98 (s, 1H,
CONH);C NMR (DMSO-d6) a 22.45. 31.17, 47.13, 49.20, 51.59, 122.68, 122.91, 123.23, 125.11,
127.56, 129.59, 131.14, 131.50, 134.59, 140.45, 142.59, 146.68, 148.47, 159.20, 167.63, 170.92,
172.82; LCMS: MIT = 437, 439; Anal. Gated. for C22HI7CIN404 4- 0.4 1120: C, 59.51; H, 4,04; N,
12.62; 7.98,201; Eoumd:38, 59,29i5H 7356:. 19H12:89;¢3.82,/€12.j00260] Fojaislevry, aH, NH): 'C

2-amino-5y¢ IR NR(2) - HXORIREHAIN 31y Q6 139%9-23r 81V K05 61, 12281, 126.28. 126.70,
127.78, 12879, 130.14, 130.38, 130.77, 142.26, 145.29, 14741, 157.20, 167.95, 170.98, 172.85;
LCMS: MH = 489, 491; Anal Caled for CayHasNAOsCly + 0.9 HLO: C, 54.64. H, 4.75, N, 11.08:
Found: C, 54.27, H, 4.66, N, 10.98.

5.61 1-(3-Chloro-4-(2-(2-methexvethoxviethoxyiphenyh-3-((2-(2.6~
dioxopiperidin-3-vl)-1-oxoisoindolin-5-vIymethvhurea

O 0

. H
. N
N N 0

[00272] 3-(5-aminomethyl-F-oxo-1,3-dihydro-isoindol-2-y1)-piperidine-2.6-dione
methanesulfonate (1.11 g, 3.0 mmol) and 1,1'-Carbonyldimidazole (535 mg, 3.3 mmol) were
suspended in dry DMF (20 ml) and the mixture was stirred at 1t for 24 h. While stirring, a portion of
the reaction mixture (6.7 mL, ~1 mmo!) was transferred to a vial containing 3-chloro-4-(2-(2-
methoxyethoxyethoxyjaniline hydrochlonde (310 mg, 1.1 mmol). The resulting mixture was stirred
at rt overnight and the reaction progress was monitored by LCMS, After 48 h, additional 3-chloro-4-
{2-(2-methoxyethoxy Jethoxy)aniline hydrochloride (56 mg, 0.2 mmoi) was transferred to the reaction
mixture and stirring continued for another 24 b, The reaction mixture was acidified with 1 N HCI and
water was added with stirring until a precipitate formed. The solid was collected by filtration, suction
dried, then dissolved in DMF and purified using C-18 preparatory HPLC 10 give 1-(3-chloro-4-(2-(2-
methoxyethoxy)ethoxyphenyl3-3-((2-(2 6-dicxopiperidin-3-y1)- T-oxoisoindolin-5-ylymethyliurea as a
white solid (390 mg, 72% vicld): HPLC:Waters Symmetry Cg, 5 um, 3.9 x 150 mm, | mi/min, 240
nm, 30/70 CH:CN/(.1% H3POs, 5.40 min (99.8%); mp: 188-190 °C; 'H NMR (DMSO-dg) 8 1.92 -
210 {(m, 1H, CHH), 2.29 - 2.47 (m, 1H, CHH), 2.60 (dd, .J = 2.2, 154 Hz, 1H, CHH), 2.82 - 3.01 (m,
1H, CHH), 3.25 (s, 3H, CH3), 3.46 {(dd, J= 3.7, 5.6 Hz. 2H, CH), 3.61 {dd, J = 3.8, 5.7 Hz, 2H, CH.),
3.73(d, /=47 Hz, 2H, CH,), 4.09 (1, J = 4.9 Hz, 2H, CH.), 4.24 - 4.55 (i, 4H, CH,, CH.»), 5.11 (dd,
J=51,132Hx, 1H, CH), 6.77 {t, J = 5.9 Hz, 1H, NH), 7.04 (d, /= 9.1 Hz, 1H, Ar), 7.19 {dd, /=
2.5,9.0 Hz, [H, Ar), 7.38 - 7,49 (m, TH, Ar}, 7.51 (s, 1H, Ar), 7.64 {d, /= 2.6 Hz, 1H, Ar), 7.69 (d, ./
= 7.7 Hz, 1H, Ar), 8.65 (s, 1H, NH), 10.98 (s, IH, NH); "C NMR (DMSO-d¢) § 22.51, 31.20, 42,80,
47.12,51.56, 58.05, 68.80, 68.85, 6984, 71.29, 114.66, 117.58, 11949, 121.24, 121 8§, 12291,
126.89, 130.29, 134.53, 142.38, 144.84, 148.40, 155.25, 167.95, 171.01, 172.86; LCMS: MH = 545,
547 Anal Caled for CogHooCINGO- + 0.4 H.O: C, 56.535: H, 5.44: N, 10.15. Found: C, 56.64: H, 5.34;
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IH-isoindol-5-yImethylkbenzamide (250 mg, 0.586 mmol) in acetonitrile (5 mL) was added DIPEA
(0.204 mL, 1.171 annul), followed by phosgene (0.62 mL, 1.171 mmol). The reaction mixture was
warmed up to 60 "C. After 4 hrs, additional phosgene was added (0.31 mL) and stirring was continued
for 1 hr, at which time LC-MS indicated reaction completion. The reaction slurry was quenched with
dilute HC1, and the white solid was collected by filtration and washed with additional water and
copious EtR0:(Ttse cake was dried in a vacuum oven to afford the product as a white solid (185 mg,
84% yield): HPLC: Waters Symmetry Cts, 5 um, 3.9 x 150 mm, 1 mt./min, 240 nm, 30/70
CH3CN/0.1% H14.894, ZQ4in (97.6 %); nip: 358-360 "C; H NMR (DMSO-d6) 4 1.88 - 2.07 (m, 1H,
CHH), 2.24 - 2.45 (m, | H, CHH), 2.53 - 2.68 (m, IN, CHH), 2.79 - 3.01 (in, | H, CHH), 4.17 - 4.36 (m,

IH, CHH), 4.36 - 4.54 (8434, G L8R5 4PMa@ Hz, 1H, CH), 5.19(s, 2H, PhCH2), 7.24 (d,
1=8.7 Hz, | H, Ar), 7.47°(d, "1 = 7.9 Hz, 1H, Ar), 754(s 1H, Ar) 7.68 (d, = 7.7 Hz, 1H, Ar), 7.74 (dd, =

2.4, 88H7 g Ar)789f|t—é€f Z, IN, Ar %S 1{:| )11722@8 1H, NH); C NMR
(DMSO-d6) 433146, 31 THPS BRIoN RoRY §§ “i BHEME] SOy g5 g‘i‘“?é"@é\g"i‘i’%d??’ 126.54,
127.29, 13068 H38104(Phagqaga. PAstalapyav 4¥)30 5 44 Ge a0ty 18108z BT. AG: s arc cultured in RPMI
1640 (Life Technologics, Grand Istand, NY, USA) supplemented with 10% AB+ human serum
(Gemini Bio-products, Woodland, CA, USA)Y, 2 mM L-glutamine, 100 U/ml penicillin, and 100

wg/mL streptomycin (Life Technologies).

[00274] PBMC (2 x 107 cells) are plated in 96-well flat-bottom Costar tissue culture plates
{Corning, NY, USA}) in triplicate. Cells are stimulated with LPS {from Salmonelta abortus equi,
Sigma cat.no. L-1887, St.Louis, MO, USA) at I ng/ml final in the absence or presence of
compounds. Compounds provided herein are dissolved in DMSO (Sigma) and further dilutions are
done in culture medium immediately before use. The final DMSO concentration in all assays can be
about 0.25%. Compounds are added to cells 1 hr before LPS stimulation. Cells are then incubated for
18-20 hrs at 37 °C in 5% CO,, and supernatants are then collected, diluted with culture medium and
assayed for TNFua levels by ELISA (Endogen, Boston, MA, USA). ICs are calculated using non-
linear regression, sigmoidal dose-response, constraining the top to 100% and bottom to 0%, allowing

variable slope (GraphPad Prism v3.02}.
5.62.2 1L-2 and MIP-3a Production by T Cells

[00275] PBMC are depleted of adherent monocytes by placing 1 x 10° PBMC in 10 mL
complete medium (RPMI 1640 supplemented with 10% heat-inactivated fetal bovine scrum, 2 mM L-
glutamine, 100 U/mlL. pemicillin, and 100 pg/ml streptomyyein) per 10 cm tissue culture dish, in 37 °C,
5% CO» incubator for 30-60 min. The dish is rinsed with medium to remove all non-adherent PBMC.
T cells are purified by negative selection using the following antibody (Pharmingen) and Dynabead
(Dynal} mixture for every | x 10° non-adherent PBMC: 0.3 mL Sheep anti-mouse IgG beads, 15 pL
anti-CD 16, 15 ul anti-CD33, 15 ul anti-CD56, 0.23 ml anti-CD 16 beads, 0.23 mL anti-HLA class
I beads, and 56 ul. anti-CI>14 beads. The cells and bead/antibody mixture is rotated end-over-end
for 30-60 min at 4 °C. Purified T cells are removed from beads using a Dynal magnet. Typical vield

is about 5(1% T ccls, 87-95% CD3" by flow cytometry.

[06276] Tissue culture 96-well flat-bottom plates are coated with anti-CD3 antibody OKT3 at
3 ug/mL in PBS, 100 uLl per well, incubated at 37 °C for 3-6 hrs, then washed four times with

complete medium 1006 ub/weil just before T cells are added. Compounds are diluted to 20 times of
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170.94, 172.83. LCMS: MH = 453, 455; Anal. Calcd. for C22H12CIN406+ 0.3 H20: C, 57.66: H, 3.87;
N, 12.23; Cl, 7.74; Found: C, 57.60; H, 3.90; N. 11.97; CI, 7.72.
5.5912-(24-Dioxo-pideridin-3-v1)-1-oxo-2.3-ditivdro-IH-isoindol-5-vimethvli- carbamic acid
4-chloro-3-methyl-phenyl ester (0.24 mL, 1.5 mmol) dropwise at room temperature. The mixture was
stirred at room temperature for 10 min.

3-(5-Amindme thylrboxaxd;Sxdikydrariseind ol-2y hlepipesidine <itrtlionemethanesuiosicacid salt (0.37

9. 1 mmol),was addedfollowed by 8‘%%8&%@}% \%{{Qe%‘}n@'zm%féi 'i”%c?)a Jﬁem DixiUfe was stirred

overnlght at ambient tem erature he mixture was then filtered. The resulted solid was pUI’Ierd on

silica gel ol @B UsinG AretiaMoy rdthyiledhioie 1t GiePr-foeb compound is
dioxo-pipesitdiar3-yd )dl raxos2 ,3-dhihydres tH-isoind 0 15¢y dmethyleasbamic acidi4sahioro-3-methy

phenyl ester gs awh 4% y|e HPLC: Waters et 150 mm, |
mlimin, 248 nmuiéloafSCL)}e éHIél% g%gozl}l igzu%egmrﬁfﬁs mﬁcdfﬁxn‘g; %ﬁ%{uc%ﬁ/ gﬁg\(DMSO -d6)
8 1.91 -2.0841 SYHcGH HB); 202Nl 38 leemrezwﬁﬁédtzbdﬁw@ ARG H Ak dGHM)pR2568:¢bY. S., | H,

CHH), 2.83 ’aJ&TQ)anQerJ&?!m%mpﬂhzgcdﬂe&@n(%d‘ﬁd‘mgﬂe Galdhiared & (S o Pk arl B Hm 1 H, NCH), 7.01
(dd, J=2.3, 87H@1H"A 717(|d =2, H  1H =8.7 Hz, 1H, A? 7.46 (d, .1= 7.4 Hz,

1H, Ar), 7. B8ORS P s g e ‘3(6/ Fiid &“ifsnb“b"k/t’z ¥R YOS, 1H, NH). It
NMR (DMS@*KZM)‘@l'fl.fngZ2 $2149, 31.20, 44. 04 47 15, 51.59, 121.03, 122.04, 123.04, 124 43, 127.01,
129.33, 130.58, 136.54, 142.45, 143.35, 145.35, 149.62, 154.43, 167.87, 170.99, 172.86: LC-MS: 442,
Anal Calcd for C22H20& IO Gt BPoB:rkiios.B6saN, 9.51; Found: C, 59.74; H,4.45: N, 9.58. 5.601 -[1
-(3,4-Dich loro-phenvl)-ethv11-3-12-0,6-dioxo-piperidin-3-v1)-1 -oxo- 2,3-dihvd
ro-1H-isoinggiyprvimetoyiky&a &R0 MUTZ-5, and UT-7 arc obtained from the Deutsche Sammlung

von Mikroorganismen und Zellkubturen GmbH (Braunschweig, Germany). The cell line KG-1 is

obtained from the American Type Culture Collection (Manassas, VA, USA). Cell proliferation as

indicated by “H-thymidine incorporation is measured in all cell lines as follows.

[00278] Cells are plated in 96-well plates at 6,000 cells per well in media. The cells are pre-
treated with compounds at about 100, 10, 1, 0.1, 0.01, 0.001, 0.0001 and  pM in a final concentration
of about (.25% DMSO in triplicate at 37 °C in a humidified incubator at 5% CO; for 72 hrs. One
microcurie of *H-thymidine (Amersham) is then added to each well, and cells are incubated again at
37 °C in a humidified incubator at 3% CO- for 6 hrs. The cells are harvested onte UniFilter GF/C
filter plates (Perkin Elmer) using a ccll harvester (Tomtec), and the plates are aliowed to dry
overnight. Microscint 20 {Packard) (25 pl/well) is added, and plates are analyzed in TopCount NXT
(Packard). Each well is counted for one min, Percent inhibition of cell proliferation is calculated by
averaging al! triplicates and nommalizing to the DMSO control (0 % inhibition). Each compound is
tested in each cell line in three separate experiments. Final 1Csps are calculated using non-Hnear
regression, sigmoidal dose-response, constraining the top to 100% and bottom to (1%, allowing

variable slope. (GraphPad Prism v3.02).
5.62.4 Immunoprecipitation and Immunablot

[060279] Namalwa cells are treated with DMSO or an amount of a compound provided herein
for 1 hr, then stimulated with 10 U/mL of Epo (R&D Systems) for 30 min, Cell lysates are prepared
and either immunoprecipitated with Epo receptor Ab or separated immediately by SDS-PAGE.
Immunoblots are probed with Akt, phospo-Akt {Serd73 or Thr308), phospho-Gabl (Y627), Gabl,
IRS2, actin, and IRF-1 Abs and analyzed on a Storm 860 Imager using ImageQuant software

{Molccular Dynamics).
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[00271]A stirred mixture of 3-(5-aminomethyl-1-oxo-1,3-dihydro-isoindol-2-34)-piperidine- 2,6-dione
methane sulfonate (0.37g. 1.00 mmol) and CDI (0.18 g, 1.10 mmol) in NNdimethylformamide (10 mL)
was heated to 40'C under nitrogen overnight. | -(3,4-Dichloro-phenyl)- ethylamine (0.19 g, 1.00 mmol)
was then added and the mixture was heated at 40 C overnight. Water (60 mL) was added, solid
precipitated, was filtered, washed with water (30 mL) and was purified by preparative HPLC (gradient:
CH2CN/H20: 10/90 fors s, ©0c@3/@eindOyamn, 100/0 fors min). Solvent was evaporated and the
residue was triturated in ether (20 inf.) for 1 h. The product was then isolated by filtration and dried in
vacua to gjugt41-(3,4-bighlora-phenyl) sit-312-12K:AIOXCRIREHHIN Yl herein overnight,
-oxo-2,3-dHégd50-1H_—|is?lndol-S}yIm?thylfurea_%s a white §0|,'d H(O 084 g 17% vyield) :_H‘PL(‘.‘,: Waters
symmetry GI8 BEHO o R RS e RIS ST R SUi E 2 EN(BIE RiPE°90/90 to 90/10
in 10 min, 8OAIONG IS MNP (96:68 %) ompn200nZ@2ces drahiltR{DMSOEE R B ar3RYd, J= 7.0
Hz, 3H, Cld)ioh&8 udnk300r it TG 208& R BilkiMedl, CHH), 2.55 -2.70 (m, I H, CHH), 2.79- 3.04
(m, I H, CHH), 4.18 -4.55 (m, 4H, CH, CH2), 4.74 (quin, j= 7.0 Hz, 1H, CH), 5.11 (dd, 1-49 13.2 Hz,
1H, CH), 6.51 (s, IH, NISI.)GZ@@GA%G#@ZQ“I;@SQH, NH), 7.20 - 7.46 (m, 3H, Ar), 7.48 - 7.62 (m, 2H, Ar),
7.65 (d, .J 7.7 Hz, 1H, Ar), 10.99 (s, I H, NH); HC NMR (DMSO-d6) 22.51, 22.80. 31.20, 42.86, 47.07,

48.18, 51. 61, 122 81, 126.28, 126.70, 127.78, 128.79, 130.14, 130.38, 130.77, 142.26,
145.29 1595%%,%157.zo%i%*ﬁ@éfﬁi%w: 5?7&9%5’{ PR At o opap uag Pox s BstreydorRrious
C'2). 1122 N4 4G 12 +QomdedCyiBSg xid VI wesh Mifftl (B8 Fownue ). 32 B7artHindgiB8edNyillD. 98.

5.61143-Chlorand«(Radnpethexvaibgryethaxonhem 34428 tor 10 min. Sanples are analyzed
dioxopiperidjn_r-%-vl)‘-l_-oxoi:soindolin-5-vOmetthurea [00272]3-(5-aminomethyl-l-oxo-1,3-dihydro-
isoindo1-2L-I§’/T§f-p?)pvve‘f?’é?]ﬁqézfﬁ,'6-di one methanesulfonate (1.11 g, 3.0 mmol) and
1,11-Carbonyldiimidazole (535 mg. 3.3 mmol) were suspended in dry DMF (20 mL) and the mixture
was stirred at rt for 24 -8Rl &-SEHFFRISE A55tion of the reaction mixture (6.7 mL, -1 mmol) was
transferred to a vial containing 3-chloro-442-(2- methoxyethoxy)elhoxy)aniline hydrochloride (31() mg,
1.1 mmol) {XRETEsultingamiitvrectrascstimeldcatiry ovénuigh tdn duh&reatiiomprogress wag’ monitored
by LCMS. Affey,48 QL%%F&&ﬂh?}é9[?1&?‘?%1&8%@5'}Ta9&!}}9éX@JH%W@&Q%YQ@EP&W@IQYSE%QAF’“de (56 mg,

0.2 mmol) was transferred to the reaction mixture and stirring continued for another 24 h. The reaction
mixture was*ERirRAT WA FNBEAAME rateh WASARE r At SHH GRS Brbinitdtd formed. The
solid was @edbéactéddilyrﬁettraﬁbﬂty?;umim@uiﬁ@g hérdisoelvedin DNfandqpumifiec:using C-18
prepal‘atOI’M&BE@&Q@W%E(&Q@[Q{ éﬁ@'ﬁ%ﬁigns)._ L L )
methoxyethoxy)ethoxy)pheny1)-3-((2-(2,6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yl)methyl }urea as a
white solid (390 mg, 72% é/i?Iq%: i_gk)g:'t\‘lva%;erasssx‘rgmetry CIL 5 um, 3.9 x 150 mm, 1 mUrnin, 240 nm,
30/70 CH3CN/0.1% HiP%éI, 5 A e (50 O ANAY188-190 rt; IH NMR (DMSO-d6) 6 1.92 - 2.10 (m, |
H, CHH), 2098833 47 (i2aH, EhiEllb. 80 (erded 1299, 18] plkig vith SOHMyI1I 28 PI%E Y RIVILIV/CHH),
3.25 (s, 3Hilkijnc3:46 figh-sdipy Brlovorfiddz, Rt fE0bhing 6d1{deh =63:8, 5.7 Hz, 2H, C112), 3.73 (d, | =
4.7 Hz, 2H, CH,), 4.09 qﬁ{;g{fgﬁ z. 2H. ¢ .Hg&fﬂ,y 4.55 %;E‘ 4H g{(Z,pHZi 5.11 (dd, 1=5.1, 13.2 Hz,
- ’ cahd OOl 205 3200cCy/well, fosyi trof Triigize
1H, CH), 6.77 (t, J = 5.9.Hz, e N, 4,3 %_io'd:%tg i’f,’%&'it Saoxihh 15 g0 Hz, 1H, Ar),
7.38 - 7.49 (in, LH, Ar), frathdSoadédr &) 104 A6hde @R 812 p ddiinALbndr Ak lraxcy . 7 Hz, 1H, Ar), 8.65 (s,
IH, NH), 10.98 (s, 1H, Nirbsst CaNMBR(DWSONGED 6t 2206d5181.20,p42:80 cdrirdpa2iH6] 58.05, 68.80,

68.85, 69.84,
[00284] Day 2: The compounds are serially diluted from 0,00001 pm~10 pm (or

0.000001~1 uM) with 50 pl/well (of 2x} and added to the plates in duplicate with relative positive
control. The plates were then incubated at 37°C for 72 hours,

[00285] Day 5: The results are detected by CellTiter Glo method. 100 pl /well of CeliTiter
Glo reagent is added to the plates and incubated for 10 minutes at room temperature, and then

analvzed on the Top Count reader. The 1Cs0 of each compound 1s typically based on the result of two

or more individuaily experiments.
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71.29, 114.66, 117.58, 119.49, 121.24, 121.88, 122.91, 126.89, 130.29, 134.53, 142.38, 144.84,
148.40, 155.25, 167.95, 171.01, 172.86; LCMS: MH = 545, 547; Anal Calcd for C26H2,9C1N40- 0.4
H20: C, 56.55; H, 5.44: N. 10.15. Found: C, 56.64; H, 5.34; N, 10.15. 5.62Assays

5.63  TINFe inhibition

[00286] The properties of certain compounds provided herein in ibhibiting TNFo were
assessed using procedures substantially similar fo those described in Section 6.62.1 above. Tested
compounds included: 1-{2-(2,6-dioxo-piperidin-3-y1}-1-0x0-2 3-dihydro-1 H-isoindol-5-yimetliyl]-3-
{4-pyridin-4-ylmethyl-phenyl-urea; 1-[2-(2,6-dioxo-piperidin-3-y)-1-0x0-2,3-dihydro-1 H-isoindol-
5-ylmethyl]-3-(4-bydroxymethyl-phenyl)-urea; 1-[2-(2,6-dioxo-piperidin-3-y1}-1-ox0-2,3-dihydro-

1 H-isoindol-5-yImethyil-3-[3-(2-methy]-2H-pyrazol-3-yD)-phenyl]-urea; 1-[2-(2,6-dioxo-piperidin.3-
y1)-1-0x0-2 3-dihydro-1 H-isoindol-5-yimethyl]- 3-13-(2-methyl-imidazol- §-yD)-phenyvil-urea; 1-[2-
{2.6-dioxo-piperidin-3-yl)-1-ox0-2 3-dGihydro- 1 H-1soindol-5-ylmethy 13- 3-{4-(4-methy -4 H-
[1.2,4}triazol-3-yh-phenyl}-urea; 1-{2-(2 6-dioxo-piperidin-3-yi)-1-0x0-2,3-dihydro- L H-isoindel-3-
vimethyl}-3-{3-(Z-methyl-thiazol-4-yj-phenyi}-urea; 1-{2-(2,6-dioxo-piperidin-3-yii-1-0x0-2,3-
dihydro-1H-isoindol-5-ylmethyl1]-3-[3-(1-methyl- 1H-pyrazol-3-y1)-phenyl}-urea; 1-((2-(2,6-
dioxopiperidin-3-y1}- I-oxoisoindolin-5-vhmethy[}- 3-(3-(morpholinomethylphenvijurea; i-((2-(2,6-
dioxopiperidin-3-y1})- 1-oxoiseindolin-5-yDmethy[)-3-(4-methy - 3-nitrophenylurea; 1-(3-amino-4-
methylpheny[-3-((2-(2,6- dioxopiperidin-3-yl}-1-oxoisoindolin-3-yDmethylurea; }-[2-(2,6-dioxo-
piperidin-3-yl)-1-0x0-2,3-dihydro- 1 H-isoindol-5-yimethy1]-3-(3-phenoxy-phenyli-urea; 1-{(2-(2,6-
dioxopiperidin-3-yl)- I-oxoiseindolin-5-yhmethy 1}-3-{(4-mtrophenylurea; N-(4-{3-{2-(2,6-dioxo-
piperidin-3-yh)-1-0x0-2,3-dihydro- 1 H-isoindol-5-ylmethyl]-urcido | -phenyl)-acetamide; 1-((2-(2,6-
dioxopiperidin-3-yl)- 1-oxoiscindolin-5-yhmethy}-3-(3-hydroxy-4-methylphenyurea: 1-[3-(1H-
benzoimidazol-2-yl}-4-chloro-phenyl}-3-[2-(2,6-dioxo-piperidin-3-v1}- T -ox0-2,3-dihydro- 1H-
isoindol-5-ylmethylj-urea; 1-(4-ferr-butyl-cyclohexyl)-3-[2-(2,6-dioxo-piperidin-3-y1)-1-oxe-2,3-
dihydro- 1 H-isomdol-5-yimethyl}-urea: 1-{2-(2,6-dioxo-piperidin-3-y1)- [-ox0-2, 3-dihydro- 1 H-
isoindoi-S-yimethyi}-3-(4-methyb-cvelohexyl-urea; 1-{6-chloro-pyridin-3-y1}3-3-[2-(2. 6-diox o~
piperidin-3-y1}-1-0x0-2 3-dihydro- 1H-isoindol-5-vimethyl]-urea; 1-[4-(2 4-difluoro-phenyl}-thiazol-
2-v1}-3-[2-(2,6-dioxo-piperidin-3-yl)-1-oxe-2 3-dihydro- | H-isoindol-5-yImethyi}-urea; and 2,2-
dimethyl-propionic acid 3-{5-[3-(3-chloro-4-methyl-phenyl)-ureidomethyl]-1-ox0-1,3-dibydro-
isoindol-2-y1} -2 6-dioxo-piperidin- I -ylmethy] ester. The [Cy, values for all of the tested compounds

were determined to be in the range of about 0.2 to 300 nM.

3.64  Antiproliferation — Namalwa

[00287] The antiproliferation of certain compounds provided herein were assessed using
Namalwa celis by following procedures substantially similar to those described in Section 5.62.3
above. The tested compounds included: 1-{2-(2,6-dioxo-piperidin-3-y1)- i-ox0-2,3-dihydro-14-
isoindol-5-ylmethyl}-3-(4-pyridin-4-ylmethyl-phenyi-urea; 1-{2-(2,6-dioxo-piperidin-3-yi}-1-ox0-

2 3-dihydro-1 H-isoindol-5-yImethyl]-3-(4-hydroxymethyl-phenyl-urea; [-[2-(2,6-dioxo-piperidin-3-
yhi-1-0x0-2 3-dihydro- 1 H-isoindol- 5-ylmethyl]-3-[3-(2-methyl-2H-pyrazol-3-y1)-phenyl]-urea; 1-[2-
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5.62.1 TNFu Inhibition Assay in PMBC [00273]Peripheral blood mononuclear cells (PBMC) from
normal donors are obtained by Ficoll Hypaque (Phammcia, Piscataway, NJ, USA) density
centrifugation. Cells are cultured in RPM] 1640 (Life Technologies, Grand Island, NY, USA)
supplemented with 10% AB+ human serum (Gemini Bio-products, Woodland, CA, USA), 2 mM:
L-glutamine, 100 U/ml penicillin, and 100 p.a/ML streptomycin (Life Technologies). [00274]PBMC (2 x
10s cells) arg-plategiir@Gavielhflat-bottdmiGastartissudottliire pidted 1 Cornihg) MW%SAM;; triplicate.

Cells are simyaigdaithl S 5am, saimensila ahertis. sau SHa0BAAE, LB Sidouis, MO, USA)

at 1 ng/mL final in the %sence or presence ofﬁ:om ound Comﬁgunds provided Lereln are dissolved

in DMSO (BfgiiaY gAd-firt hB‘P‘*&MUﬂB% bt @d’h@‘iﬁ"éﬂl’rﬁi@‘?ﬁe‘dh Thamsdinediy H&stR e The final
DMSO conderdraticr i lathabsalis-canzbe3abppiidd 25962 Coiftpduindsxapgadthed-td-dells 1 hr before

LPS stimulplian, Gell 218 ADINCLOBERH(0F LA2R NEA AL AGLLT, 1D 594 GOZ, oK spmatans are

then collected, diluted WI& Pure medium and assayed %’or TNFOt Ievelsb ELISA Endoaen Boston,

MA, USA) & ‘%é“&gféafﬁ‘f@é iSRG MR r?@B?’é‘gé‘i‘b‘i‘? LigABgaTTEsRYy B%%Hse Cdnsétralnlng the
top to 100%capulfiscitior-16-0%x cadiowiny Varabltdlope: (GRapIRbckPripaisis.02)) 5.6@.2.1L-2 and

MIP-3a Proauyghion-byondgks, [9&9%3%]? foR8 %Ell teghaf @@hqaemmgﬁ),@y% byiphacmg 1xI10
PBMC in 10 nil . co plet@‘“i@é RPM 1640 sup mented with 10% heat- macglvaged fetal bovine

serum, 2 MISA TR Rl arten Hmén 66 L BBy ) Ber T dh digsue
culture d|shﬁrﬁ@ﬂ@’:}%@@hyﬁch@aftbm@h)s@lwﬂﬂmdm@i:llséhnchikectwfitthmmfto remove all

non-adherenyPBMIEC3 TZQ@'@L%%M%@QWQQQ@%V§ selretion Msiog dhesfollouing antinody

(Phannin d Dynahead (Dynal) mixtur 10s dhere tPB 0,3 mL Sheep
anti- mousfil?égn Sisasil S n};l é‘%)% @%IWL antr- %@% ?’gcrﬁ]ﬂﬂa?w 6’5 ﬂc N ARCD19
beads, 0. 2@%’&%&%&3@@“ dgulat$5-Ghh S61eY: %mﬁimﬁwﬁéﬂd@m@ﬁéﬂs%ﬁd Bead/antibody

mixture is efadediendraveriend a6-30nfe-min 1@%@&?%@&@“% aellsares rmovedfrem-beads using a

Dynal ma net Typical yi Id is.abput, 50% ch!ls g) g 81 flow cytometry. [00276]Tissue
culture 96- WHW?IMBTJO %r% p tiélg‘%?;b ((’:3161t ed W (h é anti y OKT3 at 5 pg/mL in PBS, 100 ML

per well, mcubated at 37C for 3-6 hrs, then washed four times with complete medium 100 61.-/well just
before T cells are ﬁade ' C iluted to 20 times of final in a round bottom tissue culture

96-well plate,final concgntrations are. about 10 p.M out 0.00064 tiM. A 10 mM: s
compounggﬁk0 ro%;!ded herein Is diluted }frk in ca(i)rﬁ"spé? (Rfﬁmfﬂes(t emd\'fﬁ‘i?odﬁsgs% "}tfl}ﬁ/lﬁlkr;%% DMSO

and seriall§etii bt P siHg Ry SeArIASER BN BofRDO ik daethed BSrerge SHés 2bertill Eiture, to give
a final DM &@xcongeninationiofd: 1942 Qutdres aig:ttabated -ak 37 3Ginh CRR rA-3- days, and

supernatanfs, 4a w?ﬂg%d,kZa&gtﬁgl}ﬁh%@nttxcﬁtﬂ%q B4R ByslEMl A S0 MR levels are

normalized to the amount produced resence of an amount of a compound provided herein, and

ECsos are'éaftindedd Maﬁﬁlﬂbﬁ-ﬁ%@a‘i“?@@ @é&iﬁ’ﬁ”’s’@ﬁé’i&%‘&’&%‘%ép@r@é’ EoHstramming the top to
100% and Yipttere-th30%bydlolting rdrbblgmstopd-(GraphRaid PhismvE8,02)h SrB Ru3cC el Rroliferation

Assay [002/AlGglldingsNamalwe: Ml droq At Hdsr sargontaned.fom e fPeiIsehessammiung
phenvl]-urea; 1-{(2-(2 6-dioxopiperidin-3-v1)- 1-oxoisoindolin- 5-yhmethyl)- 3-(3-
(morpholinomethyDphenyurea; 1-((2-(2,6-dioxopiperidin-3-vIi-1-oxoisoindolin-5-ylyimethyl)-3-(4-
methyl-3-nitrophenyljurea: 1-{3-amino-4-methylphenyl}-3-{(2-(2 6-dioxopiperidin-3-vI3-1-
oxoiseindolin-3-yhmethyDurea; 1-[2-(2,6-dwoxo-piperidin-3-y1)- 1-0x0-2,3-dihydro- 1 H-isoindol-3-
vimethyl]-3-(3-phenoxy-phenyli-urea; 1-({2-(2 6-dioxopiperidin-3-yii- i -oxoiscindolin-3-ylimethyl)-
3-(4-nitrophenylurea; 1-({2-{2.6-dioxopiperidin-3-yI}- -oxoisoindolin-5-ymethy)-3-(3-hydroxy-4-
methylphenyliurea: 1-[3-{1H-benzoimidazol-2-y1)-4-chloro-phenyl]-3-[2-(2,6-dioxo-piperidin-3-yi)-
1-0x0-2,3-dihydro- 1 H-iscindol-5-yImethyl]-urea; !-(4-rerz-butyl-cyclohexyl)-3-[2-(2,6-dioxo-
piperidin-3-yl}-1-ox0-2,3-dihydro- 1 Ff-isoindol- S-ylmethyll-urea; 1-[2-(2,6-dioxo-piperidin-3-y1)-1-
oxo0-2,3-dihydro- L H-isoindol-5-yimethyl]-3-(4-methyl-cyclohexyh-urea; 1-(6-chloro-pyridin-3-y1)-3-
12-(2,6~-dioxo-piperidin-3-yi)-1-0x0-2,3-dihydro- | H-isoindol-5-yhmethyi}-urea; 1-[4-(2 4-difluoro-
phenyl)-thiazol-2-v1]-3-[2-(2,6-dioxo-piperidin-3-y [}-1-0x0-2 3-dihydro- 1 H-isoindol-5-yImethyi]-

urea; 2,2-dimethyl-propionic acid 3-{5-[3-(3-chloro-4-methyl-phenyl-ureidomethyl}-1-oxo0-1,3-
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von Mikroorganismen und Zellkulturen GmbH (Braunschweig, Germany). The cell line KG-1 is
obtained from the American Type Culture Collection (Manassas, VA, USA). Cell proliferation as
indicated by 3H-thymidine incorporation is measured in all cell lines as follows. [00278]Cells are plated
in 96-well plates at 6,000 cells per well in media. The cells are pre- treated with compounds at about
100, 10, I, 0.1, 0.01, 0.001, 0.0001 and 0 it.M: in a final concentration of about 0.25% DMSO in
triplicate atidydm-inodntulridified-dcub gt iain504 16 fost#2-hdst- Dng microeunidal B Lirimyaidine

(Amersharp). éi dhen.ad %@Q&R?@ﬁ)tﬁ wedloangicalls ﬂiﬁsﬁ%%ﬂ?-%t-‘%ﬂ%%@?u%3 re i 2AHAVGfled

incubator at 5%for 6 hrs. The célls are harvested onto UniFiltér GF/C filter plates (Perkin Elmer) using
a cell harv8td T B EyRAY he PrafesraracdiioRiel 1 dieovethght: Widrdsét ™0 (Packard) (25
uL/well) is added, and plates are analyzed in TopCount NXT (Packard). Each well is counted for one
min. Percent inhibitfon ctrtérelifinsienioBi8CA|culated by averaging all triplicates and normalizing to
the DMSO cgpt(r%l (0% inh_ibition_)._ quh comp(()_un\d IS testgd in each cell Ii.ne in_ three separate
experimentS Final IC508'a A BRIGHEED A5HEHo RS, Sgredeidl gt darateastisponse,
constrainirgxiig topstay FT00%%i st dvottorm 4o Q84tiallowinigr variakidsioped (CYapioP ad Pigmve3.02).

5.62.4 ImmypeRIeGipHatananc R UnelioL [0 JiNamata qells are. grated with,AMBQ or an
amount of a cor?&oqun provided herein for 1 hr, then stimulated with 10 U/mL of Eg%_ R&D Systems)
epft

for 30 min Y KISt AR Brey g ARBC BN EF T anopredisRsH Wit B b Yseéptdi X8 br separated
immediately by SD&-PASEYIMMSdbioty blE-proePwitioAday | phospb AR, ¢58ed 7 8ipniThr308),
Phospho-%bi&fma?g)a@@pola tﬁ@%mimya@m;léﬁ:ﬂa@@ﬁ«?m%a%éb{fﬁg) &ﬁzﬁﬁqgm;uaqe-@@ger gsin%
NS0 or S AHBE BT & SuriBotine VGt et o f}ﬁ%ﬁﬁiﬁ%%ﬁ%l e S br ool cycle
is performedenging @ytleF ESTiPr BBl forl Dickirsomlodiedartimghtd )mdhufacturer's protocol.
Following staipngmealisangranalyzadiy.a FAGSealbunllow cyiometelang Medhi |- 1.software
(Gecon D) 5 8 Apopis A on BULEI O A LM S o amountof
Biosciencesyigeyslaré-inenbatbarawith Brinédmag-pipiitg-protdinand pldpilfiuhiivditke (8D
Bioscienceghiar 1% mmhSamniesana.analyzed usig Jowtomelny oxoisoindolin-5-ylmethyl)-
3-(4-nitrophenylyurea; 1-({2-(2.6-dioxopiperidin-3-vD- F-oxoisoindolin-5-yimethy)-3-(3-hvdrox y-4-
miethylphenyljures; 1-{3-{1H-benzoimidazol-2-y1}-4-chloro-phenyl]-3-[2-(2,6-dioxo-piperidin-3-y1)-
1-0x0-2,3-dihydro- 1 H-isoindol-5-yimethyl}-urea; 1-(4-teri-butyl-cyclohexyly-3-12-(2,6-dioxo-
piperidin-3-yl}-1-ox0-2 3-dihydro- | H-iscindol-5-ylmethyl-urea; 1-[2-(2,6-dioxo-piperidin-3-y13-1-
0x0-2,3-dihydro- 1H-isoindol-5-yimethyl]-3-(4-methyl-cyclohexyly-urea; 1-[4-(2 4-difluoro-phenyl}-
thiazol-2-y1}-3-12-(2.6-dioxo-piperidin-3-yD- 1 -ox0-2,3-dihydro- | H-iseindoel- 3-y lmethyl]-urea; 2,2-
dimethyl-propionic acid 3-{5-[3-(3-chlore-4-methyl-phenyl-ureidomethyl}-T-ox0-1.3-dihydro-
isoindol-2-y1} -2.6-dioxo-piperidin- 1 -yvimethyl ester; and 1-[1-(3 4-dichloro-phenyl)-ethyl]-3-[2-(2,6-
dioxo-piperidin-3-ylj-1-ox0-2 3-dihvdro-1H-isoindol-3-yimethyll-urea. The 1Cy values for all of the

tested compounds were determined to be in the range of about 0,01 to (.94 uM.

5.67  Antipreliferation - MDAMB321

[00290] The antiproliferation of certain compounds provided herein were assessed using
MDAMB321 cells by following procedures substantially similar to those described in Section 5.62.8
above. The tested compounds mcluded:  F-[2-(2,6-dioxo-piperidin-3-y1)- T-ox0-2,3-dihydro- 1 H-
isoindol-5-yimethyl}-3-(4-pyridin-4-ylmethyl-phenyl)-urea; 1-{2-(2,6-dioxo-piperidin-3-yl)-t-oxo-
2,3-dihydro- 1 H-isoindol-5-ylmethyl]-3-[3-(2-methyl-2H-pyrazol-3-yI)-phenyl]-urca; 1-[2-(2,6-dioxo-
piperidin-3-y1)-1-ox0-2,3-dihydro- L H-1soindol-5-yImethyl]-3-[3-(2-methyl-thiazol-4-y1}-phenyl]-
urea; 1-{2-(2 6-dioxo-piperidin-3-y1)-1-ox0-2.3-dihydro- 1 H-isoindol-5-yimethyi]-3-[3-( I -methyl- 1 H-

pyrazol-3-yl)-phenyll-urea; 1-((2-(2,6-dioxopiperidin-3-vl)- 1-oxoisoindolin-5-yhmethyl}-3-(3-
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5.62.7 Luciferase Assay [00282]Namalwa cells are transfected with 4 ug of API -luciferase
(Stratagene) per 1 x 106 cells and 3 tL Lipofectamine 2,000 (Invitrogen) reagent according to
manufacturer's instructions. Six hours post-transfection, cells are treated with DMSO or an amount of a
compound provided herein. Luciferase activity is assayed using lueiferase lysis buffer and substrate
(Promega) and measured using a luminometer (Turner Designs). 5.62.8 Anti-Proliferation Assays
[00283]Dayntirfthdicellsiatpiseeiiedatd -98-wwel diateipwitdib Oyl ivielk ik i86HBSyRRR M (W2 -Glutamine /to

pen-strip) forayernighih I ellowing.ells aresad: Gelorectal anger selinGalg 205 3200celsiwel:

positive control jrinotecan Pancreatic cancer cell: BXPC cells/well; positive control gemcitabine
Prostate c&HE KPP 1S B0UEHS lvei! PositRrsipiitis)-dobetarer Brads kuhddi vl MDA-MB-23 |
2400cells;welipdsitivertontrobpaghtaxe! 002844y &iidndiconyhoundssairedariallipditited from

0-DO00L Uy} 0Pt vither it (0f 2X ) a1 ded.to the_ platesinduplicate with
relative poﬁﬁ%%}ﬁg . &%e%%gg %%g\@ﬁﬁ r? ?n%égéﬁtédgi%g)%g{}%}ﬁ? g ?h% ugr}srii G%OI%)ZQ1 qg&i%%

85]Day 5: The

results ard tetEEay By RIS e ¥Hé’t‘l’?&?ﬂll.]'fﬁﬁ‘dl'%’éﬁ’%P&%WT‘@I@"Y@&’@Wﬁgi%f]a’digffto the
plates andvitroebgitetl(fonylioryinutedpkrootutempérdtir-ésamdtidenlahaly et an-thenF o3 Count reader.
The 'Cc() ¢f pachsompaune is typically based on-the.resull of dumaramaresindivigyally experiments.
5.63TN Fac!)'?cl‘lltl) !:tﬁ!;?/ﬂ-?,-{?.-( 2.6-dioxo-piperidin-3-yI)-1-ox0-2,3-dihydro-1 H-isoindoi-5-yimethyl]-urea; 1-[2-

(2,6-dioxo-piperidin-3-y1}-1-0x0-2,3-dihydro- 1 H-isoindol-5-ylmethyl]-3-(4-methyl-cyclohexyly-urea;

1-(6-chloro-pyridin-3-y1)-3-[2-(2,6-dioxo-piperidin-3-yi)- 1 -0x0-2,3-dihydro- | H-1soindol-5-yimethyl]-

urea; 1-[4-(2.4-diftuoro-phenyl)-thiazol-2-v1]-3-12-(2,6-dioxo-piperidin-3-y1}-1-oxe-2, 3-dihydro- 1 H-

isoindol-5-ylmethyl]-urea; 2,2-dimethyl-propionic acid 3-{5-[3-(3-chioro-4-methyl-phenyl)-

urcidomethyll-1-oxo-1,3-dihydro-tsoindol-2-y};-2,6-dioxo-piperidin- 1 -yimethyl ester; and 1-[1-{3 4-

dichloro-phenyl)-ethyl}-3-[2-(2 6-dioxo-piperidin-3-yD)- [-ox0-2, 3-dihydro- 1 H-isoindol-5-ylmethyl]-

urca. The ICs; values for all of the tested compounds were determined to be in the range of about 0.4

to IR0 nM.

5.68  Antipreliferation — Colo285

[00291] The antipreliferation of certain compounds provided herein were assessed using
Colo245 cells by fellowing procedures substantially similar to those described in Section 5.62.8
above, The tested compounds included; 1-[2-(2,6-dioxo-piperidin-3-vD-1-ox0-2,3-dihydro-1 H-
isoindol-5-yimethyl]-3-(4-pyridin-4-ylimethyl-phenyl}-urea; 1-[2-(2,6-dioxo-piperidin-3-yD-F-oxo-
2.3-dihydro- 1 H-soindol-5-ylmethyl]-3-[ 3-(2-methy]-2H-pyrazol-3-vD-phenylj-urea; 1-[2-(2,6-dioxo-
piperidin-3-yD-t-ox0-2,3-dihydro- EH-1somdol-5-yimethy - 3-[3-(2-methyl-thiazol-4-vi-phenyl]-
urea; 1-[2-(2,6-dioxo-pipenidin-3-y1i-1-ox0-2,3-dihvdro- 1 H-isoindol-5-yImethy1]-3-[3-( -methy - 1 H-
pyrazol-3-yvl-phenyll-urea; 1-({2-(2.6-dioxopiperidin-3-v1}- 1 -oxoisoindelin-5-ylymethyD-3-(3-
{morpholinomethylphenylurea; 1-((2-(2.6-dioxopiperidin-3-vh-1-oxoisoindolin-5-yhmethy!)-3-(4-
methyl-3-nitrophenyliurea; §-(3-amince-4-methylphenyl}-3-{(2-(2 6-dioxopiperidin-3-y1)- I -
oxoisoindolin-5-ymethyburea; 1-[2-(2.6-dioxo-piperidin-3-yl}-1-ox0-2,3-dihydro- 1 H-isoindel-5-
yimethyl}-3-(3-phenoxy-phenyli-urea; 1-((2-(2,6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yhmethyl)-
3-(4-nitrophenyburea; 1-[2-(2,6-Dioxo-piperidin-3-yi)-1-ox0-2,3-dihydro- 1 H-soindol-5-yimethyl]-3-
[3-(3-methyi-[1,2,4]oxadiazol-5-yD-phenyl]-urea; 1-{{2-(2.6-dioxopiperidin-3-y1)- 1-oxeiscindolin-5-
yhmethyl}-3-(3-hydroxy-4-methylphenyljurea; 1-[3-(1H-benzoimidazol-2-yly-4-chloro-phenyl]-3-[2-
{2,6-dioxe-piperidin-3-y1j- 1-oxo-2,3-dihydro-1H-tsoindol-5-ylmethyl]-urea; 1-(4-ter-butyl-
cyelohexyl)y-3-[2-(2,6-dioxo-piperidin-3-yi}-1-0x0-2, 3-dihydro-1 H-isoindol-5-yimethyl]-urea; 1-[2-

(2, 6-dioxo-piperidin-3-yl)-1-ox0-2,3-dihydro- 1 H-1s0indol-5-yimethy[-3- (4-methyi-cyclohexyl) -urea;
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[00286]The properties of certain compounds provided herein in ibhibiting TNFix were assessed using
procedures substantially similar to those described in Section 6.62.1 above. Tested compounds
included: I -[2-(2,6-dioxo-piperidin-3-y1)-1-0x0-2,3-dihydro- | H-isoindo1-5-ylmethy11-3-
(4-pyridin-4-ylmethyl-pheny1l)-urea; 1- [2-(2,6-dioxo-piperidin-3-yl)-1-oxo0-2,3-dihydro- | H-isoindol5-y
Imethy1]-3-(4-hyciroxymerhyl-phenyl)-urea; 14242 ,6-dioxo-piperidin-3-y1)- | -oxo-2,3-dihydro- |
H-isoindo1-6ryhiethy1itiiB434(2-Methyd:2d-pycazol-3y1)-phenyikiiesn) - Has(h-dioXaxpiperidin-3- y1)-

I 2,3- I | 2-
(2o pipens: ?f”iqﬁi*f““’ ’é‘?ﬁ@gﬁ?ﬁé e gsif’*?“%élﬁ%ﬂ{l

2,4]triazol$1D): fﬂ}i}ém]ﬂ é‘éc‘liaé (s b RER S Ay 13 é%”ﬁ r?)“%%omdol 5-
yImerhylmiﬁ@n(@hﬂéthykdhlazcbl}ﬂhyﬂ:}@h@m}}wUréa diof@-(@Gidioteipipdridine8-yi) 1 { io%o+2, 3-
dihydro-1i:igRindmlaprylmethy -3 [s%dxmmy il FRWR204- Mﬂ&aﬁhﬁ@%&[@@a 61&@&&?

dioxopiperidin-3-y1)- | -oxoisoindolin- 5-y %mer y11-3-(3-(morpholinomethyl)phenyOurea’ I -((2-( 2,6-
dioxopipeHtih- §W TS BRESTRABRA B ERTRS AR A ‘fﬁ&‘iri“ﬁcﬂﬁff&ﬁﬁb?‘i‘f/@ﬂréé{ 1205tamino-4-
methylphehiflyp 342X 6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yInnethyllurem

142-(2,6- dloxop eridin-3-y1)- | -oxo-2,3-dihydro- | H-isoindo1-5-y

Imethy11-848%Bhenoxyl Bherppiesaaforiyeboy o Rirskdssieivinhass 15 odisepishit dots-5ty Y methy

1)-3-(4-nitropheryudredisNoddeldr 2eLhitinaxopip er it ik e3myil)s e tho X 0rzy 3t diktyditredts, and are
H- ISOIndO%O%XJQ?@JQ}/].J#&QE@Q&&Q%@%&QCQI&W{Q@ hé]reglgz I(gd(%ﬁudtmns that are cbyious 1o persons

dioxopiperidin-3-y1)-1-oxoisoindolin-5-yl)methyl)-3-(3-hydroxy-4- methyl henyOurea: -[3-( 141-

benzoimiddz5II2 A4S %‘éfﬁd‘i‘i&rﬂﬁ%&}ﬁ‘%‘K?“&‘G"&Pé%‘b?ﬁé%?ﬁ‘%wﬁ“*l %U(B“?hg‘*ﬂfﬁ‘;?dro |
Hisoindo1p&yha etk yhiremeqplicddstartHouiylday clehidxyhs 8 42-(2 Gpdiexd ipiperidinB+yide Inakor 2, 3-

dihydro- | Sl &%l:nqg:ff éﬁ(}ﬂ u%E']%@ﬂﬁ‘rLrﬁ%n atent or patent application were specifically and individually
I-[2-(2,6- dIOXO- eridin-3-yl)-1-oxo-2,3- dp dro- IHlsom(foI 5-yImethyl]-3-(4-methyl- eyclohexyl) urea; |

(6 chlorolbyﬁ‘a 8. E’/G_L)“?A@O’(‘ﬁ‘:@ lﬁ%@iﬁ%ﬁﬁ'ﬂ’m% -y1)- -ox0-2,3-dihydro-1H-isoindo1-5-ylmethyll-urea; |
44-(2,4-difluoro-phenyl)-thiazol2-y11-342-(2,6-dioxo-piperidin-3-y1)-1-oxo-2,3-dihydro- |
H-isoindo1-5-ylinethylkurea; and 2,2- dimethyl-propionic acid
3-15-[3-(3-chloro-4-methyl-phenyl)-ureidomethyl 1-1
-0x0-1,3-dihydroisoindo1-2-y11-2,6-dioxo-piperidin- | -ylni ethyl ester. The 1050 values for all of the
tested compounds were determined to be in the range of about 0.2 to 300 nM. 5.64Antioroliferation -
Namalwa [00287]The antiproliferation of certain compounds provided herein were assessed using
Namalwa cells by following procedures substantially similar to those described in Section 5.62.3
above. The tested compounds included: 1-[2-(2,6-dioxo-piperidin-3-y1)- -oxo0-2,3-di hydro- |
Hisoindol-5-yImethyl]-3-(4-pyridin-4-ylrnethyl-phenyl)-urea; 14242,6- dioxo-piperidin-3-yl)-1-ox02,3-d
ihydro- | H-isoindol1-5-ylmethy11-3-(4-hydroxyrnethyl-phenyl)-urea; 11242,6-dioxo-piperidin-3-
y1)-1-oxo-2,3-dihydro-1H-isoindo1-5-yImethy1]-343-(2-methyl-2H-pyrazol-3-y1)-phenylkurea; | 42-
(2,6-dioxo-piperidin-3-y1)-1-oxo-2,3-dihydro- | H-isoindo1-5-yImethyl]-3- [342-methy 1- imidazol- | -yl)-
phenyl]-urea; | -[2-(2,6-dioxo-piperidin-3-y1)-1-0x0-2,3-dihydro- IH- isoindo1-5-y Imethyl]-3-P -(2- m
ethyl-thiazol-4-y1)-phenyli-urea; 142-(2,6-dioxo-piperidin-3-y1)- | -oxo-2,3-dihydro- | H-isoindo1-5-
ylmethylj-343-( | -methyl1-1H-pyrazol-3-y1)-phenyli-urea; | -( (2-(2,6-dioxopiperidin-3-y1)- | -
oxoisoindolin-5-yl)methy1)-3-(3-(morpholinomethyl)phenyl)urea; 1-02-(2,6-dioxopiperidin-3-y1)-1-
oxoisoindolin-5-yl)methyl)-3-(4-methyl-3-nitrophenyburea; | -(3-amino-4-methy ‘phenyl )-3-02-(2,6-
dioxopiperidin-3-yl)-1-oxoisoindolin-5-yOmethypurea; | -[2-(2,6-dioxo-piperidin-3-y1)- | -0x0-2,3-
dihydro-1H-isoindo1-5-ylmethy1]-3-(3-phenoxy-phenyl)-urea; 1-02-(2,6-dioxopiperidin-3-y1)- | -
oxoisoindolin-5-yl)methy1)-3-(4-nitrophenyl)urea; 112-(2,6-dioxo-piperidin-3-y1)-
-0x0-2,3-dihydrol11-isoindol1-5-ylmethyl]-313-(3-methyl-[1,2,4]oxadiazol-5-y1)-phenylkurea; |
-(4-tert-butylcyclohexyP-342-(2,6-dioxo-piperidin-3-y1)- | -oxo-2,3-dihydro- 1
H-isoindo1-5-ylmethylkurea; | 42- (2,6-dioxo-piperidin-3-y1)-1-oxo-2.3-dihydro-1H-
isoindol1-5-ylmethyl]-3-(4-methyl-cyclohexyl)-urea; and 2,2-dimethyl-propionic acid 3-
15-[3-(3-chloro-4-methyl-phenyl)-ureidomethyli- | -oxo-1,3- dihydro-isoindol1-2-y1)-2,6-dioxo-piperidin-
-y (methyl ester. The IC<0 values for all of the tested compounds were determined to be in the range
of about 0.02 to 40 nM. 5.65Antioroliferation - PC3 [00288]The antiproliferation of certain compounds
provided herein were assessed using PC3 cells by following procedures substantial ly similar to those
described in Section 5.62.8 above. The tested compounds included:
112-(2,6-dioxo-piperidin-3-y1)-1-oxo-2,3-dihydro- | H-isoindo1-5- y
Imethy11-3-(4-pyridin-4-ylmethyl-pheny O-urea;

1-[2-(2,6-dioxo-piperidin-3-y1)-l-oxo-2.3- dlhydr01H isoindo1-5-ylmethy1]-313-(2-methy1-2H-pyrazol-3-
0-phenylkurea; | 42-(2.6-dioxo-piperidin-3-
y1)-1-ox0-2,3-dihydro-1H-isoindol1-5-ylmethy1]-313-(2-methyl-thiazol-4-y1)-phenyll-urea; 1- [242,6-
dioxo-piperidin-3-yl)-1-oxo-2,3-dihydro- | H- isoindol-5-y ethy1]-343-( |

_methvl-1He-pvrazonl-2-vN\nhenvil-iirea- | -02-(2 G-diovoninearidin-22-vv1)- |



(morpholinomethyl )phenypurea; 1-((2-(2,6-dioxopiperidin-3-y1)- | -oxoisoindolinn ethyl)-3-(4-
methyl-3-nitrophenyOurea; 1-(3-amino-4-methylpheny1)-3-02-(2,6-dioxopiperidin-3-y1)- | -
oxoisoindolin-5-yl)methyl)urea; 142-(2,6-dioxo-piperidin-3-y1)-1-oxo-2,3-dihydro-1H-isoindo1-5-
ylmethylj-3-(3-phenoxy-phenyl)-urea; | -02-(2.6-dioxopiperidin-3-y1)-1-oxoisoindolin-5-yOmethyl)-
3-(4-nitrophenyl)urea: 1-((2-(2,6-dioxopiperidin-3-y1)- | -oxoisoindolin-5-yl)methyl)-3-(3-hydroxy-4-
methylpheWwibhuisedsitd8i(: | H-benzoimidazol-2-y1)-4-chloro-phenyli-342-(2,6-di oxo-piperidin-3-y0-
1-ox0-2,3-dihydro-1H- isoindo1-5-ylmethylpurea ;

|-(4-tert-butyl-cyclohexyl 342« &b diaxepiperidin-3-y0-1-oxo-2,3-dihydro-IH-isoindol-5-ylmethylj-urea;
142-(2,6-dioxo-pipericlin-3-y1)-1- oxo-2,3-dihydro- | I/- isoing91-p;ylmethy1]-3-(4-methy I-cycl
ohexyl)-urea; 1-(6-chloro-pyridin-3-y1)-3- 2 -(2,6-dioxospipejfdin-3yy1)-1-oxo-2,3-dihydro- |
H-isoindo1-5-ylmethyl]-urea; 1443(2,4- dlf}uorolghen Hz0 %%,6-dioxo-pi
peridin-3-y1)-1-oxo-2,3-dihydro- 1 so N Fafylethyturea; 2, A dinfethyl-propionic acid 3-
1543-(3-chloro-4-methyl- phe@w_)_urelgome yl]-1‘exo- | 3-

dihydro-isoindo1-2-y11-2,6-diox ridin-1-ylmethyl ester; and | -[1-(3,4-dichloro-pheny1)-ethyl]-3-
[2-(2,6-dioxo-piperidin-3-y1)-1-o0x0-2,3-dihydro- H-jsoindo1-5-ylmethyl]-urea. The | C50 values for all of
the tested compounds were determined to be in the range of about 0.001 to 0.74 1.tM
5.66Antinrelifgtatian:JBx4P¢ 2. {op2R0 e @ntigratiteratico e dentamicampaunds: provided herein were
assessed using BxPC3>g§’II§(bg?5 fglllgyylng procedures substantially similar to those described in Section
5.62.8 above. The tested compounds included: 112-(2,6-dioxo-piperidin-3-y1)- | -oxo-2,3-dihydro- |
H-isoindo1-5- yhnethy1¥Y-3-{4 «pysicintloyhasihyl qlienyNrurea; 112-(2,6-dioxo-piperidin-3-yl)- |
-0x0-2,3-dihydro1H- |somdol 5;)@”% i}){}]-]34}3-@7methy1-2H-pyrazol-3-y1)-phenylkurea;

142-(2,6-dioxo- plperldln-S- y S
-0x0-2,3-dihydro-1H- |sdfné1c51451!§‘fﬁfétﬁyi%k3h3 -(2-methyl-thiazol-4-y1)-phenylFurea; | - [242,6- di

oxo-piperidi n-3-yl)- | -oRO243delibytclro:0. l-tIS@HIIdCDJ(‘5r¥lmethyb]%I@lﬁeﬁlbcmeﬁbﬁéh)ﬂrﬂﬁwsﬁzo| -3-y1)-
phenyl]-urga, E&Bl% 6%?@1913@#9&‘98&% gnf yl%kkvl%?'%%'ng%'lnw?{y InqgRy -3 ﬁ% 1

(morphollnome @/ urea; o dioxopiperi 1)- 1 -oxoisoindoli InnethyD -3-(4-
methyl-3- rf&}*ép%@ﬂ D‘ﬂr ’?‘H@‘—“&ﬁ‘i}ﬁ‘&%“iﬁdétﬁb@rﬁﬁéﬂrﬁ‘;)l?@w(‘(?’@Qdd“ﬁ%%b’}fbér?diw*g‘ N¥)- loxoisoindo
lin-5-yInnetibjures i 2a(26raliax0-piietidin-3-y1)- | -oxo-2,3-dihydro-1H-isoindo1-5-

ylmethyl]-343-phenoxy-phen erahgﬁ& (%%dlexomeﬁ{qu 19 %!%&32%%9&& nc5 Wthyl)
3-(4-nitrophenyOurea: 1- gr( 2,6-dioxopiperidin-3- yf) 1-oxoisoindolin-5-yl)neth hydroxy-4-

methylphefy§arRE RIS PRFRR SoInic b5 e It By T REC 2"( B-d oﬁf pé in-3 -yl)-
I-ox0-2,3-dihydfae [| Heisaindsil:Seydangthyleareah heteroaryl and heterocyclyl is optionally substituted
1-(4-tert-bytyi- gyg[glg,@gyl&—:%%g\g(g ,6-dioxopiperidin-3- yl) -1-ox0-2,3-dihydro-IH-isoindol-5-ylmethylFurea
; | 42-(2.6-dioxo-piperidin;3-y1)-1- oxo-2,3-dihydro- |
isoindo1-5-ylmethy11-3Xa rethyleyct 8H8XW)“B%C§ hf*zmaf W dBISBHEeTocyelyl or -
thiazo1-2-§IPE-[R3(2R b-dioxgapipetidin@eyi n -oxdisBedibly tio- Rt spindollbsyistiety fiheme 2, 2- d
imethy I-proRigRie-acigJ3: t 543-13-c hloro-4-methyl-phenyl)-ureidomethy11- |
-0x0-1.3-dihydroisoindol-2-ylt -2,6-dioxo-piperidi Im e h | ester; and | [ |
-(3,4-dichloro-pheny1)-ethyi]- ﬁéﬁ % Odlltl))%obﬁfﬁérhc Fr'ly & Pdox0-2,3-dihydro- |
H-isoindol-5-ylmethylEﬁﬁeé‘f'ffﬁ‘éi@ﬁ@ values for all of the tested compounds were determined to be in
the range of about 0.014aHiR4Mscatay vekieralifgration TMDEMBIAL (08290 KT he.antiproliferation of
certain compounds prowdgqlherrglgnovyere % ss%d E %9 !\H/II%@ g%l C(?Ils by following procedures
substantially similar to those dBscr ctions. hove. 11ie tésted compounds included: |
-[2-(2,6-dioxo- plperldln-@l‘}’I%WE?%}B“dTﬁ%VOb (QHisbRndoliaBapn. then R” is Cos alkyl-(5-6
Imethy1]-3rdnpytidiéadyorihyl-phenyl)-ureat | 42-(2,6-dioxo-piperidin-3-y1)- | -oxo02,3-dihydro- | H-
isoindo1-5-ylmethyl]-343-(2-methyl-2H-pyrazol-3-y1)-phenylkurea; | 42-(2.6-dioxopiperidin-3-y1)- |
-0x0-2,3-dihydro, | H-iseindg Lipsylmathyl-84ddesmethylsihiazg d-drphenylk urea;
142-(2,6-dioxo-piperidin-3-y1)- 1 -0x0-2,3-dihydro- | H-isoindoI-5-y Imethy1]-3434 I -methyl- |

Hpyrazol-3-ylt- phgenylku{gi%}l 4(2 %i{géq o oxqpiperidin.3- )#fy‘i@%@qﬁﬂg ;o Ame n 8 ¥))dﬁ)% 34

(morphollnomethyl)phenyJure dloxoplperl in-3-y “Bxoisoindolin- met
methyl-3-ritfsprBiyOtkEh; ’Xé(@‘ﬁﬁﬁ‘ﬁb’ 4- m‘étﬁirlHﬁ@ﬁwmd(2‘4%%6&6%@%@1&4?3*91‘5114
oxoisoindalindiyPmeihypureaniid 24216, diexpypiperidin-Brydthvl-oxey2s 2odihyidranbdsniadol-5-

ylmethyli Y, A - indqlin-5-yOmethyl)-
344- n|tropgﬁé%)Eetr)k:f{?é%;s ig[ge%]éy %}Dyl%i?)yéﬁr’)egﬁ %e:?}%%ﬁ%ﬁﬂgﬁfégx ::%3 giydr?fﬁ%%ﬂ%ol 5-y ethyl]-3-

[343-methy141,2,4]oxadiazol-5-y1)-pheny li-ureai 1-((2-(2,6-di oxopiperidin-3-y1)-1-oxoisoindolin-5- y
Ihnethy 1)-343- hydroxy-4-methy IphenyOurea,; 1-][}3;-(1H-benzoimidazol-2-y1)-4-ch|oro- pheny1]-3 42- (
2,6-dioxo-piperidin-3-y -1-o0x0-2,3-dihydro-1H-isoindol1-5-ylmethyll-urea;
144-tert-butylcyclohexyl)-34242,6-dioxo-piperidin-3-y1)-1-oxo-2,3-dihydro-1H-isoindo1-5-yImethylkure
a; 142- (2,6-dioxo-piperidin-3-y1)-1-oxo-2,3-dihydro-IH-isoindol-5-yiniethylj-344-m ethyl-cyclohexy 1)

tireaa 1A4AG-chl oro-nvri din-22A-\s




5.68Antiproliferation - Colo205 [00291]The antiproliferation of certain compounds provided herein were
assessed using C010205 cells by following procedures substantially similar to those described in
Section 5.62.8 above. The tested compounds included:
1-[2-(2,6-dioxo-piperidin-3-y1)-1-ox0-2,3-dihydro-1
Hisoindo1-5-ylmethyll-344-pyridin-4-ylmethyl-pheny0-urea;

14242 ,6-dipxeypiperdiph3syil 4:1dna2; BedihyeirodiH4istingd A-bayimethyl]- 3134 P-methyl-2H-pyrazol-3-y1
)-phenylkurea;., 0xy.
112-(2,6-dioxo-piperidin-3-y1)-1-oxo-2,3-dihydro-IH-isoindol-5-ylmethyl]-3-[342-methyl-thia701-4-yll-ph
enyl]- urea,; mpound of agy of ¢l mas to 3. wh row n,a dLGT mido
1-[2-(2,6-dioxo- plperldln-]é ) 1%0%o0- et dpﬁ aro -] |50|ndﬂocilj§yf [’i‘lﬂi ﬂi’prrazoI-B-yI
i.-phenyl]- dﬁ@hﬂ%(@rezd@l@ib%b?{béﬂmém@yw&-oméblrﬁafo*hmdazythétﬁw)ﬂiamlBL 2.4- Odeiaml-
(morr]pTolinamexhy&meny&uremywaﬂﬁ;6 ﬁll@éga?plhpqﬂdiaoasyﬁ) ﬂn@sgismim@lgliﬂoﬁay@rmr)ethyl)-S-(4-
mety3n|tr -4-met nyl 2.6 ridin-3-y1)-1-
oxmsomdoﬁnn(?@y % L%:% Jré“é‘ hf[%}}g %%%Toxc(}/lg ZI‘I %@“B -ﬁcl) 1d(0 dehs) -isoindo1-5-
ylmethy1]- QWS“E?T@WM—}BH@WI)’%& mﬂ(eaﬁelmxwﬁéw&wlsxyl% ﬂ!ﬁ@%@i@é}lﬁi‘j@ﬁﬁ -BiRRDYARthyl)-
344-nitrophenyidkea: 1[2(2.6-Dioxo-piperidin-3-y1)-1-0x0-2,3-dihydro-IH- isoindo1-5-ylmethy1J-3-
[343-met hy4[1,2,4]oxadiazol-5-y1)-phenyli-urea; 1((242,6-dioxopiperidi n-3-yl)-1-oxo0iso i ndo li n-5-
yOmethyl)-343- hydroxyrﬁtmegp%mngn%gme@hgﬁ{% (1H-benzoimidazol-2-y1)-4-chloro-phenyl]-342-

(2,6-dioxo-piperidin-3-y1)- -oxo0-2,3-difjydro-1H-isoindo1-5-yImethylkurea; 00
144-tert- butyIcycIoheny -31242:§- %}endm -3-y1)-1-ox0-2.3- d|h 4§_en1}1=dol -5-ylmethylkureai

142- (2,6- dlm Rydro-1H- isoindq] - &thyl-cyclohexyl
)-urea; 1-(6 -3-y1)-342-(2,6- d|oxo -piperdin- )- -0x0-2,3-dihydro- IH isoindol-5-y
Imethyllurea;

1-[4-(2,4-difluoro-pheny1)-thiazol;2-y1]-342-(2,6-dioxo-piperidin-3-y1)-1-0xQ-2,3-dihydro-IHisoindol-5-y

Imethylpurea;.272-dim thg{l;)miuc sjd 3-15-[3-(3-chloro-4- methm )3-NH
ure|dometh>ﬂ\]¢l\§\a§)r 22yl 2 ,6-d |&®m hyhegfer; and 1-[1-(3,4-
dichloro-phenyl hyl}-342-(2,6-dioxo- plperl di n-3-yl)-1-exe-2,3-dihydro-1H -isoindol1-5-ylmethyll -
urea. The 1Cio values for all of the tested compounds were determined to be in the range of about
0.15 to 130 nM. [00292]The examples set forth above are provided to give thgse of ordinary skill in the
an with a complete dleglogur d tlon of how t)&make %nd.us e .Ia ed embodiments, and
are not mtended @gﬂ of tis disclosedr l: o Modifiehtions T ré obvious to
persons of sk arbare intended to be within the scope-ef the following claims. All publications,
patents, and® atent applications cited in this specification are incorporated herein by reference in their

entireties as if each such publication, patent or patent application were specifically and individually
indicated to be mcorporated herein by reference What is claimed is: A compound of Formula I
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(1) or a pharmaceutically acceptable salt, solvate, prodrug, or stereoisomer thereof, wherein: X is
C(=0) or CH,; Y is 0, cyanamid (N-e--_-N), or amid (NH); m is an integer of O, 1, 2, or 3; R' is hydrogen
or C14 alkyl; is hydrogen, -NO2, C140 alkyl, C0.6 alkyl-(5 to 10 membered heteroaryl), Cas
alkyl-(5 to 6 membered heterocyclyl), C04 alkyl-OH, C04 alkyl-NH2, -NHCO-C2.6 alkyl, -OR’, or -
(CH2-2)0.22-(5 to 10 membered heteroaryl), where each heteroaryl and heterocyclyl is optionally

substituted with one or more C Zl Ik R3 is hydrogen, halo'érﬂ -NHOZ, CO36 alkyl-(5 to 10
membered heteroa C @ membered hetenocgcly i OH, Co.4 alkyl-NH2,
Z)

-NHCO- C126 to 10 membere te‘ma T W ere each heteroaryl and
heterocycIyIH onaIIy substltuted with one or more™€l .6 aIkyI R.21is Lis aryl, 5to0 10
membered roaryl 5 to 6 membered heterocyclyl, or - CO(Ciliii)oi2R22, wherein the aryl,

heteroaryl, and heterocyclyl are each optionally substituted with one or more Cli6 alkyl; R22 is -NH2 or
5 to 6 membered heterocycly and Z is @H2, NH, or 0; with the proviso that Wh)en RI is hydrogen, then

R2 is not hydrogen or Cmyg allkyl; pr iso that v,vjzé‘ Y is Oythen A & gen; and
with the proviso t i@e halogen, then \(‘ﬁ membered het ocyclyl).
0
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Q}E {): %o HJ{% ’C)‘
'S

0 Q O Q
Hgyfj{o ‘EF m {f HV\/; j@f T \/Cd {):

QO (0,

{):

NI,

NH
A e

Z

N\ /

pos |
N N

114



The compound of claim | herein R is hydrogen or methyl. 3.The compound of claim | or 2, wherein R2-
is hydrogen, amino, acetamido, hydroxy, nitro, ammomethyl, hydroxymethyl, 2-methyl-
1H-imidazol-1-yl, 3-methyl-1,2,4-oxadiazol-5-yl, 4- methylpiperazin- | -y 1)m ethy I.
2-methyl-2H-pyrazol-3-yl, | -methyl- 1H-pyrazol-3-yl, 2-methylthiazol4-yl, 4-methyl-4H-12,4-triazol-3-yl,
morpholinomethyl, (pyridin-4-yl)methyl (pyridin-4- yloxy)methyl, pheoxy, pyTidin-2-yloxy, iperid

4-yloxy, 2-aminoacetoxy, or 2-piper n‘fl 1; ylacetoxy 4. The compound of any’of} IQ;{ms 1to 3,
wherein le is hydrogen agm a roxy, nitro, ammomethy;l h L 2-methyl-
If1-imi dazol- | yi I\i A-oxadi azol5 -yl, 4- methylpn\ﬁ[y m thyI

2-methyl-21%- ra ol -yI A methyl- 1H-pyrazol-3-yl, ethy iaz8l-4- -yl,
4-methyl- 4H‘] ,2,4-triazol-3-yl, morpholinomethyl, (pyr| -4-yl)methyl, (pyTidin-4-yloxy)methyl, pheoxy,
pyridin-2-yloxy, piperidin-4-yloxy, 2-aminoacetoxy, or 2-piperazinl-ylacetoxy. CI ora

pharmaceutically acceptable salt, so prod g. and ster isomer thereof 6 A pound of Formula
11: Hod N—* =0 N 0
N. N
x 0
il | /j

0 Q o 0
] N G H H
\Em/\ cl N._N N °©
(‘\%U (8] \lr
| \- ] ///N
Nog? ‘ NZ
0 o o
8 H R
H H N o N HoH N o
Nix o Ci ©
Q\/NH ’
C O O Q

or a pharmaccutically acceptable salt, solvate, predrug, and stercoisomer thereof.

4. A compound of Formula I1:

7T
ZT
F4
o

R4 Y i X

(In

or a pharmaceutically acceptable salt, solvate, prodrug, or stereoisomer thereof, wherein:
X 18 Ct=0) or CHa:

m is an integer of G, 1, 2, or 5;
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or a pharmaceutically acceptable salt, solvate, prodrug, or stereocisomer thereof, wherein X is C(=0) or
CH2; mis an integer of O, 1, 2, or 3; R4 is C110 cycloalkyl, S to 10 membered heterocyclyl,
.5 to I 0 membered heteroaryl, or Co4 alkyl-NR711272; wherein the cycloalkyl, heterocyclyl, and
heteroaryl are each optionally substituted with one or more halogen, C1.6 alkyl, -CO-Nee, -000e, or
C04 alkyl-C.6_10 aryl, wherein the aryl itself may be optionally substituted with one or more halogen;
and R41, R42, R41, n4 R4 idCand RiUblare adl independentlychyidtdgen onGyiGralikdydieroaryl. The
compound,pfclajy @N‘Wﬁﬂ?thBZi;ﬁt%z%thﬁtHM@QBXJ,@959@}{&@453%%‘3%@499&%9&1lv
3-(2-aminoacetoxy)-4-methylphenyl, 3-aminomethy1-4-methylphenyl, 2- aminomethyl-S-methylphenyl,
3-aminoph&hyi s Pﬁ‘iﬁ&%—ﬂﬁélﬂﬁlgﬂ%,C3=‘cﬂl"(¥rlo“—9,9“ﬁ\3?th§}lph” RiRa- Ay roxydthyistnyl,
3-hydroxy-#henethipingniisk 1 8a(&- brethrdad H-mdistazolt -yt phenyhode tndtpyd 3amitrophenyl,
3-(3-methyl-1,2,4-oxadigzok5; WhpRenylyd-metds 3slespingraz dopacs exyinphenyl, 3
4(4-rnethylpiperazin- 1 -yOmethyl)phenyl 3-( 1-methyl- | H-pyrazol-3-yl)phenyl,
3-(2-methyl2H-pyrazol-3;y Opheny,3+(2-methylthiazal-4-yl)phen: L
4-(4-methy|-4H-1y,/r2,4-trf3gi}éoﬁ ’-‘(}‘8%[ gr(é/ ! -g(r%lé%hnoﬁgmlér%zegtef};&y_l?gé}%g@ﬂEQLO-)(]F%W;%T]%Iinomethyl)phenyl,
4-nitropheMALPHER)EBL Higettiftas Yoy preErirhan by ridmnamgthyhdtrgiirapgy L 2-
4-((pyridinAvyloxytaiethybiphighyly I33(pyitidiiesy Y Dxyipbenyti31phanDsypine oyhndderittylcyclohexyl,

cis-4-tert- I¢ ) L. Jrans:4-ertby clohexyh A-methyleyclohexyl, cis-A-methylcyclohexyl,
tran .s-4-mqélgf%€/%%?gﬁ§ efty f’-@t?ﬁ]%%{%iéjglégﬁh%-ﬂ?ﬁ%néemyhye}':r@ﬁy% Po-glll—li- gﬁpfni?y?%p%ér% in-4-yl,

4-phenylcycTORERGPYEis- 8- BHEHY S ediazn lor thafel grasidycldmésarzn- - sgcriayéompound of

claim 6, whiehis 3-(or-adiharmacentcally-ace pptable’ salinsbivate pprodrig; phstiersoisenaar thereof.

9.A compoyng, of EIMMIBLN 3.0 methylthiazol-4-yiphenyl, 4-(4-methyl-4H-1,2,4-triazol-3-yfiphenyl, 3-
{morpholinomethyliphenyl, 4-{morpholinomethyliphenyl, 4-nitropheny], phenyl, 3-{piperidin-4-
yloxy)phenyl, 4-(pyridin-4-ylymethylphenyl, 4-((pyndin-4-yloxy)methyDphenyl, 3-(pyridin-2-
yloxy)phenyl, 3-phenoxyphenyl, 4-tert-butyleyclohexyl, cis-4-ferr-butyleyclohexyl, irans-4-tert-
butyleyclohexyl, 4-methylevelohexyl, cis-4-methyleyclohexvyl, frans-4-methylevelohexyl, 1-
benzylpiperidin-4-yl, 4-methyltetrahydro-2H-pyran-4-yl, piperidin-4-vi, 4-phenyleyclohexyl, cis-4-
phenyleyclohexyl, or trans-4-phenylevelohexyl.

8. The compound of claim 6, which is:
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or a pharmaceutically acceptable salt, solvate, prodrug, or sterecisomer thereof,wherein: X is C(=0) or
C1-12;inis an integer of 0, 1, 2, or 3; R5 and R6 are each independently: hydrogen, halo, C1,6 alkyl,
oxo, NO2,- C1_6 alkoxy, -Z-C1_6 alkyl" C0.6 alkyl-(5 to 10 membered heteroaryl), Co..6 alkyl-(5 to 6
membered heterocyclyl), Co66 alkyl-OH, C.04 alkyl-NH), -NHCO-C1.6 alkyl,or -(CH2-Y),62-(5 to 10
membered heterotnyl), wherein Z is S or S02; wherein R21 is as defined above; wherein each

heteroand and heterocyclyl abov§ ispptionally substituted with one or more C156 ky;l; and wherein
the alkyl or alkoxy gbovg m L nal Substituted withfone orymoye: ge' yanQagnitro; amino;
C1.0 alkylidengdi V;\rpi " itself-Optionally s Pigh" oy o mérehaldgehs; or C14

alkylthio, itse onally substituted with one or more hattgens;R7 & -00R11 or -PO(0R72)(0R73);
R31is C1.10 al yl, C6.10 aryl, or 5 to 6 membered heterocyclyk wherein the alkyl, aryl, heterocyclyl

may be optionally substituted wit r thare amino, C14 alkylamino, di(C14 alkyfiamino, or

-COOR74; and Rmﬁgﬂh "ach ipd@pendently hydrogen or C1.10 alkyl. 11).The compound
of claim 9, wherej fluer or chlom.
G

or a pharmaceutically acceptable sait, solvate, prodrug, or stereoisomer thereof.

1

9. A compound of Formula 111

{11

or a pharmaceutically acceptable salt, solvate, prodrug, or stereoisomer thereof, wherein:

X 1s C(=0) or CHa;

m 15 an integer of 0, 1, 2, or 3;

R* and R® are cach independently: hydrogen, halo, C,; alkyl, oxo, -NO,,
Cgalkoxy, -Z-C¢alkyl, , Cyg alkyl-(5 to 10 membered heteroaryly, Cos alkyl-(5 1o 6 membered
heterocyclyl), Co.s alkyl-OH, Coz alkyl-NH, ~NHCO-C, 4 alkyl, ~OR™, or -(CH»Y)q-(5 to 10
membered heteroaryl),
wherein Z 18 S or 8Os
wherein R? is as defined above;
wherein each heteroaryl and heterocyciyl above is optionally substituted with one or more C, 5 alkyl;
and
wherein the alkyl or alkoxy above may be optionally substituted with one or more: halegen; cyano;
nitro; amino; C 4 alkylidencdioxy; C s atkoxy, itself optionally substituted with one or more
hatogens; or Cy s alkylthio, itself optionally substituted with one or more halogens;

R'is ~COR™ or ~PO(OR *)(OR™);

R is Coye alkyl, Coio arvl, or 3 to 6 membered heterocyelyl; wherein the alkyl, aryl,
heterocyclyl may be optionally substituted with one or more amino, Cy ¢ alkylammo,
di{Cy alkyhamino, or ~COOR™; and

R™, R”, and R™ are ach independently hydrogen or C,.yp alicyl.

O, The compound of claim 9, wherein R* is fluoro or chloro.

17



11. The compound of claim 9 or 10, wherein R6 is fluoro or chloro. 12. The compound of claim 9 which
HNC-) K6 0ONH,0R6 K6

11. The compound of claim 9 or 10, wherein R® is fluoro or chloro.

12. The compound of claim 9, which is:
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R6a 1%.A compound of Formula IV: (V) or a pharmaceutically acceptable salt, solvate, prodrug, or
stereoisomer thereof, wherein: X is C(-0) or CH2; n is an integer of O or I; R8 is hydrogen or halo; and
R9 is hydrogen, amino, or 5 to 10 membered heteroaryl or heterocyclyl; with the proviso that when m
is 0, e is not hydrogen. 14. The compound of claim 13, wherein nis I. CI

e ,WZ}‘CN HC! 0 0 N,—Z»*CN_QZ
QHEH@N@O QY@G A

Cl cl .
or a pharmacecutically acceptable salt, solvate, prodrug, or stereoisomer thereof.

00

NH
g N 0
- X

(V)

3 A compound of Formula IV,

or a pharmaceutically acceptable salt, sobvate, prodrug, or stercoisomer thercof, wherein:
X is C(=0) or CH:;
n is an integer of 0 or 1
R® is hydrogen or halo; and
R’ is hydrogen, amino, or 3 to 10 membered heteroaryi or heteroeyelyl:

with the proviso that when m is 0, R” is not hydrogen.

4. The compound of ¢laim 13, whereinn is 1.
I5. The compound of claim 13, which is:

“oecdtr Coiocds
O \ O ;

Cl 0
0 Q Qf N 0
NH ) ’
lj N O O
Hg.\j ' ?
0 k

of a pharmaceutically acceptable salt, solvate. prodrug, or stereoisomer thereof.

16, A compound of Formula V;

19



Cl or a pharmaceutically acceptable salt, solvate, prodmg, or stereoisomer thereof. 15. A compound
of Formula V: (V) or a pharmaceutically acceptable salt solvate, prodrug, or stereoisomer
thereof,wherein: X is C(-0) or C1712; mis an integer of 0, 1, 2, or]; Rm and Ru are each
independently hydrogen, halo, C14, alkyl, or C.6_10 aryloxy, wherein the alkyl and aryl are each
optionally substituted with one or more halo.

Ri!

or a pharmaceutically acceptable salt, solvate, prodrug, or stereoisomer thereof, whercin:
X is C{=0) or CHy;
m is an integer of 0, 1, 2, or 3;
R" and R" are cach independently hydrogen, halo, C, alkyl, or Ces aryloxy,

wherein the alky!l and ary! are cach optionally substituted with one or more halo.

17. The compound of claim 16, which is:
O Q 3 Q
N =0 N =0
N Neo N =
Y “%’
NH i NH
O G0

N~ O N—* O
N N N N P i
\\_,/ ,ﬁ/

El

Q0 0 O

N * O L N—" O
Ne N Nay N
8 T T
NH

L L]

g QO ]
v A N 0 YR O
‘T
NH

Q

3 O 0 O

N O N—" ()
NaN O N. N :
T )
NH
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PhOPhO P110 or a pharmaceutically acceptable salt, solvate, prodnig, or stereocisomer thereof. |.A
compound of Formula (VI1): (VI) or a pharmaceutically acceptable salt, solvate, prodrug, or
stereoisomer thereof, wherein: X is CH2 or C=0 in and n are each independently U or I; pis O, I, 2, or
3; R8'is 5 to 6 membered heterocyclyl, optionally substituted with C1.6 alkyl; and R8' is hydrogen or
halogen. 19.The compound of claim HI, which is:

O Qg
AT Pesta

e

a

O 0
N O

Na N

N

NH

00
NH
BUSeRY- Poata’

{}
{}
5 Q

PhO

or a pharmaceutically acceptable salt, solvate, prodrug, or stereoisomer thereof.

1R, A compound of Formula (VI):

e /ﬁ,n\@f“ Ses

(V1)
or a pharmaceutically acceptable salt, sobvate, prodrug, or stereoisomer thereof, whercein,
X is CH; or C=0
m and n are each mdependently 0 or |,
pis 0, 1,2, 0r3;
R is 5 10 6 membered heterocyclyl, optionally substituted with C, alkyl: and

£ :
R™ 13 hydrogen or halogen,

19, The compound of claim 18, which is:
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or a pharmaceutically acceptable salt, solvate, prodmg, or stereoisomer thereof. 20.A compound of the
following formula:

® Y * :
m&*m&o [Ngm§ /@’ﬁ{“}éo
O H Yo

2
,

C
C
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or a pharmaceutically acceptable salt, solvate, prodrug, or stereocisomer thereof. 21.A pharmaceutical
composition comprising the compound if any of claims 1 to 20, and one or more pharmaceutically
acceptable excipients or carriers. 77.The pharmaceutical composition of claim 21, further comprising a
second therapeutic agent. 73. The pharmaceutical composition of claim 21 or 22, wherein the
composition is formulated for single dose administration. 74. The pharmaceutical composition of
any of claims 21 to 23, wherein the composition is formulated as oral, parenteral, or intravenous
dosage form. 95.The pharmaceutical gorhip ition of claim 74, wherein the ggal fdo g form is a tablet
or capsule. 26, A methoq}of @ ing; Faging, o ,Q/e(nn g 3 dlgea Or @i awhich
comprises />n|n|st & subject a therapeutlcall \jfectlv nt of a compound of any of
claims 1 to V(h\é?rel the disease or disorder is cancer, a dlsorder associated with angiogenesis,
pain, macular degeneratlon or a related syndrome, a skin disease, a pulmonary disorder, an

asbestos-related disorder, a parasitic digegse, an immunodeficiency disorder, S gisorder, CNS
injury, atherosclerosis or a rela,teor e/ dy gnctlonal sleep ora relate r, =0

hemogloblrpﬁb:afhyﬁw disorder, or afNFa r@’[}éd

O f
N
N o)
NH N 0 0
n o s
H
s N o)
O L
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o o
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27. The method of claim 26, wherein the disease is cancer. 78.The method of claim 27, wherein the

cancer is hematologic or solid cancer.
comprises administration of one or more additional active agents.

26 to 29 wherein the compound is administered orally or parenterally.

Sane¥¥setos

O O
NH
@ oS
\/\O
O

L}

29. The method of any of claims 26 to 28, which further

30. The method of any of claims

o Q0
Ci H
N o %
N\/\o N
o »

or a pharmaceutically acceptable sait, solvate, prodrug, or stereoisomer thercof.

20,

N O O
Nay NH
O
Q0 H
L
H
OTN N O

A compound of the following formula:

Cl
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or a pharmaceuntically acceptable salt, solvate, prodrug, or stereoisomer thereof.

21 A pharmaceutical composition comprising the compound of any of claims I w 20,

and one or more pharmaceutically acceptable excipients or carriers.

22. The pharmaceutical composition of claim 21, further comprising a second therapeutic
agent.
23. The pharmaceutical composition of claim 21 or 22, wherein the composition 1s

formutated for single dose administration.

24, The pharmaceutical composition of any of claims 27 10 23, wherein the composition

is formulated as oral, parenteral, or intravenous dosage form.

25. The pharmaceutical composition of claim 24, wherein the oral dosage form is a tablet

or capsule.

26. A method of treating, managing, or preventing a disease or disorder which comprises
administering 10 a subject a therapeutically effective amount of 2 compound of any of claims 1 1w 20,
wherein the disease or disorder is cancer, a disorder associated with angiogenesis, pain, macular
degencration or a related syndrome, a skin disease, a pulmonary disorder, an asbestos-related disorder,
a parasitic disease, an immunodeficiency disorder, a CNS disorder, CNS injury, atherosclerosis or a
related disorder, dysfunctional slcep or a related disorder, hemoglobinopathy or a related disorder, or

a TNFa related disorder.

27. The method of ¢laim 26, wherein the disease is cancer.
28. The method of claim 27, wherein the cancer is hematologic or solid cancer.
29, The method of any of claims 26 to 28, which further comprises administration of one

or more additional active agents.

-

30. The method of any of claims 26 to 29, wherein the compound is administered orally

or parenterally.



