6-, 7-, OR 8-SUBSTITUTED QUINAZOLINONE DERIVATIVES AND COMPOSITIONS COMPRISING -
AND METHODS OF USING THE SAME 1. FIELD OF THE INVENTION Provided herein are
guinzolinone derivatives. Pharmaceutical compositions comprising the compounds and methods for
treating, pré¥@ntergedaid’managing various disorders are also disclosed. BCBBR2KSROZND OF 1HE
INVENTION 2.1 PATHOBIOLOGY OF CANCER AND OTHER DISEASES Cancer is
characterized primayi S e d’éF et ’a given normal
tissue, invasion of fAEeREL SR SBRoTrTartets Bt e-brosdd8e spread of
malignant cells to reglonal lymph nodes and to dlstant sites (metastaS|s) Cllnlcal data and molecular
biologic stulies inEEB Ak EI3ELMNistep process that begins with minor preneoplastic
changes, which may undhroemmmamﬂ&pﬁagres&mmplermanéEhﬁ:mapdﬁ;mmkﬁsron may evolve
clonally and ifueloi 42 IBRSARNGARRBESY: BUARID-CIaNHE MEIASIANE vINCLOBIAGSIRY.
especially under conditions in which the neoplastic cells escapé the host's immune surveillance. Roitt,
I., Brostoff, %4¥FR%E: D, Immunology, 17.1- 17.12 (3rd ed., Mosby, St. Louis, Mo., 1993).

There iS an enormous variety of cancers which are described in detail in the medical literature.

Examples includeggaiicereiting BRdrip/egvieeiumm prostate, breast, brain, and intestine. The
incidence of cancer cont t ‘ lati W cancers develop, and
as susceptible po% atlonlps‘%%e%g—&gég’&é ?nf%%t%%’?ﬁ%@%osed to sunlight) grow.
However, options for the HAB4eF & RESHSEIEE PEFRATIHN AN Mo @sa i Hie nhphse Labacsrpl 68 cancers
(e.g., multipderivadciaim a)gilew doaaimiai) piasisnartadieedlabignespetialwbamedentional
chemotherapy ﬁ‘é&%@%?@d‘@omﬂﬁ?"é{ (2 R IS &’Aﬁ?ﬂ&?n&é£‘?ﬂmﬁ’%‘&?s%&%a”d therefore

'@Aﬁ%@
exists for new methods and composrtlonsq%? can be usead to treat patients with cancer any

types of catBErSEEa Lditratcatand H’é\‘ﬁ%lﬁf&ac\mgéﬁ“ﬂfﬁﬁﬁ'&ﬁe&‘ﬁ?%@%‘s‘%ﬁ&%ﬁ‘%@éﬁ‘ﬁﬁ%ﬁenesrs
Several of thetiredramismsnovobredpiastisrtiomges e ch argyi ogdnesisinavediies whaedated. The most
direct of th%;K&@&h@ﬁﬂ%i&@i@@e%ﬁH%%EMQMJQﬁ;ﬁ%%&%ﬂ@e@p%@l@%ﬁd@’%@pﬁagjQ&enic properties.

Examples of these cytokines mclud ic and basic fibrobla th facto anglogenrn

vascular enc’i’ofjhé’in a grov\itﬁ1 £et ar‘J‘“’r’S( “%%?&%ﬁ%“);\ rna%lve d‘r’ﬁ‘%%“c“é’ Is%:?f‘n PerEREe”
angiogenic plstiseapaifre et !h’efﬁ‘mﬂﬁ}éﬂﬂﬁ%%rgmﬁée@a‘?ﬁ?fﬁé %@Qt@ﬂf’ﬁ?@ﬁk@&‘dﬁ-’bﬁhe
extracellulan mat(psddae rasomes: ubakinags. argsiored (e.g., b-FGF). Angiogenesis can also be induced

indirectly through the recryiiment.o, A&ﬂ&man@ryo%uﬁc@am%dmﬁ@m@&w aAngbtheica

subsequent release of anglo genic cytokines (e A variety of other diseases

and disordef&5iwsy| &rae&ai%ﬁwcar ‘t‘h‘g?e?ﬁ'[‘ér&‘e b‘S?%‘HH@?F@ﬁFa‘H@?B‘gBW@%&“%‘F%mpIe
enhanced ofiwniregisiatedt engro gertasiss adibban hiVEAR@T0HFRNEIMEYes, as new cancers develop,

200910421 4P, QI&Q%Q%QM%S (e.g., people iﬁfected 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 conventiona_.l
chemotherapy fails and bone-marrow transplantation is not an option. A tremendous demand
therefore exists for new methods and compositions that can be used to treat patients with cancer,

Many types of cancers are associated with new blood vessel formation, a process
known as angiogenesis. Several 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 cytokines include acidic and basic
fibroblastic growth factor (a,b-FGF), angiogenin, vascular endothelial growth factor (VEGF), and
TNF-q. Alternatively, tumor celis can release angiogenic peptides through the production of
proteases and the subsequent breakdown of the extracellular matrix where some cytokines are stored

gy (e.g., b-FGF). Angiogenesié can also be induced indirectly through the recruitment of inflammatory

celis (particularly macrophages) and their subsequent reiease of angiogenic cytokines {e.g., TNF-q,
b-FGF).

A variety of other diseases and disorders are also associated with, or characterized
by, undesired angiogenesis. For example, enhanced or unregulated angiogenesis has been
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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, andawemumne diseases. Examples of such diseases and carciitionsomelude, but are not
limited to: dimbltiteddtiaapatber, abdisrsprstand ofqdiesicandivpne drvtedingr bt rejdinited neovmacular
glaucoma; webalenta dkmpiasiaradt HbsaamPinEaER AW HRNEEINODAME)es, rubeosiccordingly,

compoundstthat can coqtrol 34 a‘%gr}e&s OJllnhlblt the production ﬁgcert in g}/toklne mcludlng

T'NFa, maytbe use‘?arl the Treatm r%?/ats-:-nfl i ot variots diseases and conarong 2.2

METHOD SUSRSPR Ene PR GIRses. Emé%ﬁ?éﬁ%&hi@ﬁ%\%wﬁﬁwmww dwtgEpot
chemotheraimyisddasmonisdtin enappald eiifapiaieT freatndit wasariemedgeaphatie/aalitan a pa;ient
(see, e.g., QFJ&%'%&%ﬁai\@ﬁ%ﬁm&\é%?tns&%%%@tﬁmﬁ%&%%ﬂlﬂﬂm@ds Chapter 12, Section

IV). Recently, cancer therapy could also involve biological therapy or immunotherapy. All of these
approaches pose significATRHT DR -t arRiP s BRSO B s BrE P U R L g isa et findicated
due to the trenftin oftekivasidntivdingiNGe, mwideaptdilis thettreapativ atd/Additisivalbf, vetingery may not
completely samemvaneapiastigstissue. Radiation therapy is only effective when the neoplastic tissue
exhibits a higher sensitivity to radiation than normal tissue. Radiation therapy can also often elicit
serious side effects. Hormonal therapy Is rarely given as a single agent. Although hormonal therapy
can be effective, i2i8 oftcHESEORSIE ERESIINGCANCERN ce of cancer after other treatments have
removed the majority of careet eaksr Bw&@gtﬁai thesapiesgand dienthatpe apiesqalenkmged in number
and ey Pradee ol SIala.sieh aaantes ghawelinge. Wl BB g d fover, e

and fatigue, 6C?estlve tract problems or allergiC reactions h fespect to chemotherapy, there
are a varletfyl "EReMtie FpETRIE T fedsaam shs- f&h%%&ﬁ?eﬁ?‘iﬁ?%x%eﬁeﬂemﬁ]6ﬁ‘?§?“"6f}E’Mer
chemotherapeldtris actdbye imhibiire Hidbaysynitvesistieiter difecipesr appiratty dvyesigibimegt the

biosynthesiar%si&m&mmeﬁtiféﬁrgw@émaaﬁepm%wﬁeeanmiemeéatda@%\tﬁ%m@sﬁﬁigrlaand
concomitant ceII leISIOh Gllman f yé?e\}\’,aﬁ} tk ﬁarbmmaﬁlans The Pharmacg‘lo ical Basis of

Therapeutlé)s "Fér?{hmé%l WI’?: 2R surﬁ%’ ?\?le’qb‘ﬁy a\’/é?fré‘%y of

chemotherdsepiigtiagenss, %wéhffeeﬁé?m ﬁ&gim%mék%n%mwwiﬁé Righes,
RubensteinsantiFegderman @dbanGlorha) meed, Radikiatnikppsipieharaotiictapesiicidgents are toxic,

and chemotRIapY£AEES a&aﬁmm&w%&%@ dapaer a&%&s&%ﬂw&wmﬁwxwawea bone

marrow depressmn and Immunosuppression Addltlona even with administration of combinations of

chemotherdECHEE o AESTHHSF RSP SciP FETET R RSB R PR e
chemotherapmotisiaigrentsority felbtatbo sel e Ridiegisththetap itsaphiticwisotivhepivo the Faptadtic agents used

in the treatm&ﬁwam&w{@&w% I8 (RSstaaLIG ethek Mg eYRe il thasesageRis.act by different
mechanism from th &rﬁ f the dr s ysed in th%ls%emflﬁl!]reatmenl This phenomenon is referred to as

Cﬁc; atx stzve taac g of, reactio

pleioiropic driig o | gt%s hce. 7 BERaSe Srinetilg resistance, many cancers prove or
become refractory to staﬁ’ﬂé#deép@ﬁ%ﬂﬁ@mkméﬁﬂﬁm Wﬁc?ﬂﬁh@mé?fmﬁ%%ﬁﬁ conditions
associated wisha¢ fhaaeieiz efkhycetindesiiashpagingenasinaneraieaidifiauty ihitaatg BEwever, some
compounds g M%Qs%seﬁﬁ%t%mé&%, r&?&%ﬁ@e@ﬂﬁ?ﬁ%ﬁ%ﬂﬁ;@ﬁ:‘é%}i&%ﬁ[h?@%?%@&%@o%&?%é“ the treatment

of certain specific diseases. Taylor et al., Nature 2 Farman et al., Science 221f719
(1983); an dtw@spjla{e mglryff@f Pryesh %@3 111?3,"5*3“ and concomitant cell division. Gilman e al.,
Goodman and Gilman’s: The Pharmacological Basis of Therapeutics, Tenth Ed. (McGraw Hill,

New York),

O

Despite avaiiability of a variety of chemotherapeutic agents, chemotherapy has
many drawbacks. Stockdale, Medicine, vol, 3, Rubenstein and Federman, eds., ¢h. 12, sect, 10,
1998. Ailmost all chemotherapeutic agents are toxic, and chemotherapy causes significant, and often
dangerous side effects including severe nausea, bone marrow depression, and immunosuppression.

” Additionally, even with administration of combinations of chemotherapeutic agents, many tumor
~ cells are resistant or develop resistance to the chemotherapeutic agents. In fact, those cells resistant

to the particular chemotherapeutic agents used in-the treatment protocol often prove to be resistant td
other drugs, even if those agents act by different mechanism from those of the drugs used in the

specific treatment. This phenomenon is referred to as pleiotropic drug or multidrug resistance.
2



Still, there is a significant need for effective methods of treating, preventing and managing cancer and
other diseases and conditions, including for diseases that are refractory to standard treatments, such
as surgery, radiation therapy, chemotherapy and hormonal Therapy, while reducing or avoiding the

toxicities g%gé%%?g}%egfec%smg’%q%m%%\@m teetapifsodtmdMARY OF THE

INVENTI Ibed Rerein are quinazolinone compounds, and pharmaceutically acceptable salts,

solve (e.qehpeiEraRsuts BERRET BRIRFRtYS, or stereoisomers Thereof. . Also described are
methods of treating anththantigingsvariondittiseasesarddigtnte charséerret s adsittfise administering
to a patient in need of such kreatment QL MALRERM Eithe QbhRYIRASHERN & PiopatiscOigitoeder, a
Therapeuﬁnc%ﬁf ele'fselsczt’f\?ég%méunt of a compaound rovideto_l eergiln ora, 1@&{@§§seuﬁt%%%geptable
salt, solvaseereife irve benmPRRES Fosbassiubim i of certal shetie S e herain are methods of

préventinguwanousdiseases)aRelidisnreters, Ssiaich ZUrpisto BB amsibFirRatdiaspaliBht 1§ A¥%d of such
prelventi'ork é)gﬁggjlrisk of such a disease’ or disorder, a prophylactically effective amount of a
¥ | >

compound provided herein, or a pharmageutically acceptable. salt, s rodeugs clatarate, or
stereoisomer thereof. ARB 8 HEF" é"'ﬂ‘ta'}%a&p/ °§Fr§§g:tgﬁt%§ﬁggﬁn%§%%r%%ngler%'nit dosage
forms, dosingsiaimensrand kits-ilsiehesandsrnditiorso inpluting ¥GlrsaTHBRRAR BFEBPAaceutically
accenta bie a3 Yaln Qeihds EJ@%E@%&%&&%Q;&Q miRiihaeeg indhitstaspborthovpiesent

invention is directed to a compound. having a struciure of formul : . .
reducing or avoiding thg toxi((:jittes andfor s?(ss LETEUE SRSOIATN %ﬂ!)the conventional therapies.

3. SUMMARY OF THE INVENTION
) Described herein are quinazolinone compounds, and pharmaceutically acceptable
salts, solvates (e.g., hydrates), prodrugs, ¢clathrates, or stereoisomers thereof.
Also described are methods of treating and managing various diseases or disorders. -
The methods compriss administering 1o a patient in need of such treatment or management, or
having such a disease or disorder, & therapeutically effective amount of 2 compound provided
herein, or a pharmaceutically acceptable salt, solvate, prodrag, ciathrate, or stereoisomer thereof. -
Also described herein are methods of preventing various diseases and disorders,
which comprise administering to a p:itient in need of such prevention, or at a risk of such & discess
or disorder, a prophylactically effective amount of a compound provided herein, ora
pharmaceutically acceptable salt, solvate, prodrug, clathrate, or sterecisomer ﬁzcre.of. '
Also described herein are pharmaceutical compositions, single unit dosage forms,
dosing regimens and kits which comprise a compound provided herein, or a pharmaceutically

acceptable salt, solvate, prodrug, clathrate, or stereoisomer thereof,

In & first aspect, the present invention is directed to a compound having a structure

of formula (I0):
R?
00
NH
-
N_':'< RS
R (an,

or a pharmaceutically accepiable salt, solvate, or sterecisomer thereof, wherein.
R is: halo; «(CHy)ROH; (C1-Cejalkyl, optionally substituted with one or more halo; (Cy-
Ceralkoxy, optionally substituted with one or more haic; or
-(CHaNHR®, wherein R’ is:
hydrogen;,
(C.-Ceyalkyl, optionally substitutad with one or more haio;



or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein: R7 is : halo;
-(CH2),0H; (Ci-C6)alkyl, optionally substituted with one or more halo; (C1- C6)alkoxy, optionally
substituted with one or more halo; or -(Cl-i2),NHRd, wherein Rd is: hydrogen; (C1-C6)alkyl, optionally

substituted with one or more halo; OQ&%%@%?%%%Q)% eée-i%:@gl ‘}, i\évgﬁlrceni%l?%gjgwlé optionally

substituted with halo; -C(0)-(CH2);- rein'Re and Rt are'eac epen ent y: hydrogen;
(C1-C6)all§r=éptisially substituted with one"8Pmore halo; (01-C6)alkoxy, optionally substituted with
one or more halo. or -C(0)-(CH2),-0-(CE6)alkIRIR’, wherein R® and R are each independently:

hydrogen;
{C4-Celalkyl, optionally subsiituted with one or more halo;

{C,-Cgiatkoxy, optionally substituted with one or more haio; or
-C{O)-{CHy)-O~(C-Colalkyl; or

R% is: hydrogen; ~(CHg)nOH; -0-(Ci-Celalkyl; or {Ci-Cealiyl, optionally substituted with one or
more halo, '
R"is: hydrogen: or (C.-Cg)alky!, optionally substituted with one or more haio; and

nis 0,1, or2.

In 2 second aspect, the present invention is directed to a compound having a structure

of formula (V):

R V),

or a pharmaceutically acceptable salt, solvaie, or sterecisomer thereof, wherein:
R%ig: nalo; {CHg)nOH; (C4-Celalkyl, optionally substituted with one or more haig, {Cy-
Ceialkoxy, optionally substituted with one or more haig; or
-(CHo)NHR!, wherein R is:
hydrogen,

{C+-Cs)alkyl, optionally substiuted with one or more halo;

-C(O)-(C+-Cg)atkyl, wherein the alkyl is optionally substituted with one or more

haio;

CIO}-(CHa)-NR'R', wherein R* and R’ are sach independently:
hydrogen;
(C.-Cgalkyl, optionally substituted with one or more haio;
(C¢-Ce)alkoxy, optionally substituted with one or more halo; or
-CLO-CHy-0-(C1-Ceiatkytl; or

R ig: hydrogen; -(CHz),OH; -O-{C+-Cslalkyl; or {C4-Cg)alky!, optionally substituted with  one or

more halo,
R" is: hydrogan; or (C-Ce)alkyl, optionally substituted with one or more halc; and

nis 0, 1, or2.
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fe is: hydrogen; -(CH2)OH; -0-(C1-C6)alkyl; or (C1-C6)alkyl, optionally substituted with one or more
halo; R9 is: hydrogen; or (C1-C6)alkyl, optionally substituted with one or more halo; and nis O, 1, or 2.
In a second aspect, the present invention is directed to a compound having a structure of formula (V):
NH (V), or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein: R15 is : halo;
-(CH2)"OH; (C1-C6)dtkythisptiensalljhs prrstintitovkutith Sridrestashitre dralpoyGried)alkexysoptidnally

substituted wit .or more halo; or -(C1-32),1?IHRI, wherein Rl is: hydrogen; (C1-C6)alkyl,
0 u Wﬁ‘
optionally Libshituted with one or more halo;

RE
or a pharmaceutically accepiable salt, solvate, or sterecisomer therecf, whearain:
R'™is: halo -(CH,).OH; (C:-Ce)alkyl, optionally substituted with one or more haio; {Cy-
Cslalkoxy, optionally substituted with one or more halo; or
~{CH2),NHR™, wherain R™ is:
hydrogen,

(C,-Cejalkyl, optionally substituted with one or more haio;

-C{O)}-{C4-Celalkyl, wherein the alkyl is optionally substituted with
one or more haio;

-C(O)-{CH,)-NR*R®, wherein R" and R® are sach independentiy:
hydrogern;
(C-Ceialkyl, optionally substituted with one or more halo;
(C,-Cg)alkoxy, optionally substituted with one or more halo; or

-C(O)-(CHy)-0-(Cy-Colalkyl; or

R is: hydrogen; -(CHy)nOH; -C-(C+-Ceyalkyl; or (C-Celalkyl, optionally substituted with one or
more halo;

R is: hydrogen; or (C-Cejalkyl, optionally substituted with one or more haio; and

nig0, 1, or2.

In a fourth aspect, the present invention is direcied to 2 compound of formuia (VII):

R22 de‘
O 0
M (8]
R24 N% 2
R (VI

or a pharmaceutically acceptable salt, soivate, or sterecisomer thereof, wherein:

R?' is hydrogen;

R2 R®™ and R* are sach independently: haio; -(CHz}nOH; (C+-Cslalkyl, optionally substituted
with  one or more halo; (C+-Csialkoxy, optionally substituted with one or more halc; or
R™ is: hydrogen; -(CHz)aOH; -O-(C1-Ce)alkyl; or (C:-Cejalkyl, optionally supstituted with one or

more halo;

R® is; hydrogen; or {C+-Ce)alkyl, optionally substituted with one or more halo; and
nis0, 1, or2
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-C(0)-(C1-Co6)alkyl, wherein the alkyl is optionally substituted with one or more halo;
-C(0)-(CH2),-NR1'RI, wherein Rk and Rf are eachindependently: hydrogen; (C1-C6)alkyl, optionally
substituted with one or more halo; (C1-C6)alkoxy, optionally substituted with one or more halo; or
-C(0)-(C1-12),-0-(CI-C6)alkyl; or R15 is: hydrogen -(CH2),0H; -0-(C1-C6)alkyl; or (C1-C6)alkyl,
optionally substituted with one or more halo; R17 is: hydrogen; or (C1-C6)alkyl, optionally substituted
with one or more halo and nis 0, 1, or 2. In a third aspect, the present invention is directed to a
compound havingfetsrsetirdoffoen inse(ipr BORHFRIRaPRIMRepFR composition comprising

a compound of the present invention, or a pharmaceutically acceptable salt, solvate, or sterecisomer

thereof,

In a sixth aspect, the present invention is directed to the use of a compound of the present
invention, or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, in the manufacture of a

medicament for treating, managing, or preventing a disease or disorder selected from the group consisting

of cancer, a disorder associated with angiogenesis, pain, macular degeneration or a reiated syndrome, & skin
disease, @ pulmonary disorder, an asbestos-related disorder, a parasitic disease, an immunodeficiency disorder,

2 CNS disorder, CNS injury, atherosclerosis or a related disorder, dysfunctional sieep or a related disorder,

hemoglobinopathy or a related disorder, or a TNFa related disorder. '

4 DETAILED DESCRIPTION OF THE INVENTION

In cne embodiment, provided are quinazolinone compounds, and pharmaceutically
acceptable salts, solvates, prodrugs, clathrate, and stereoisomers thereof.

‘In another embodiment, prov_i&ed are methods of reating, managing, and preventing
various diseases and ciisurders, which comprises adminisizring 1o 2 patient a therapeutically or
prophylactically effective amount ofa compound provided herein, or a pharmaceutically acceptable
salt, sotvate, prodrug, clathrate, or stereoisomer thereof. Examples of diseases and disorders are

" described herein,

In other embodiments, a compound provided herein, or a pharmaceutically
acceptable salt, solvate, prodrug, clathrate, or stereoisomer thereof, is administered in combinatiqﬁ
with another drug (“second active agent”) or treatment. Second active agents include small B

molecules and large molecules (e.g., proteins and antibodies), examples of which are provided
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or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein: R18 is : halo;
-(CH2),0H; (C1-C6)alkyl, optionally substituted with one or more halo; (CIC6)alkoxy, optionally
substituted with one or more halo; or -(CH2),N1HRm, wherein Rm is: hydrogen; (C1-C6)alkyl,
optionally s¥2 6848 347th one or more halo; -C(0)-(CR8jamys/Mtigfein the alkyl is
optionally shefsiuaeashith Sive sHmbleheds, °"(§'€8‘H€ﬂ§ﬁ“l‘iﬁ¥ﬁ° Wi hembingtierrvithdheach

independenttininisdraige nf (GipGH)aladyicptinmaiyislisistitutedewittioriedn naogedyabdyC 1-C6)alkoxy,

optionally sybstiiif6el Wﬂmm&% %@z@é\k&:%e DGR uRibe &@W%}’Loﬁlfdﬁﬂg%ééebydfoge”
-(CH2),0H. “Ce)al

tg C1-C6)alk t g tionall vaﬂgﬁstlgysg 31 nh%?r mgqre halo; R2 is:
hydrogen; of (C1-CB)afk y 5?) otﬁgff eﬁ%ﬁ% One OF Thore Ralo and "o e
Also provided are pharmaceutical compositions (e.g., single unit dosage forms) that
can be used in the methods provided herein. In one embodiment, pharmaceutical compositions
comprise a compound provided herein, or a pharmaceutically acceptable salt, solvate, prodrug,

clathrate, or stereoisomer thereof, and optionally a second active agent.

4.1 COMPOUNDS
In one embodiment, the compounds provided herein for use in the pharmaceutical

compositions and methods have the formuia (I):

rR? R
0 Q0
R3 NH
N 8]
R4 N‘—‘( 5R
R M,

and pharmaceutically acceptable salts, soi\;-ate's'f, and stereoisomers thereof, wherein:
R' is hydrogen; ) }
each of R?, R’, and R’ is independently: hydrogen; halo; -(CH,),OH; (C,-Cs)alkyl, optionally
substituted with one or more halo; (C1-Cg)alkoxy, optionally substituted with one or
more halo; or '
-(CH3),NHR®, wherein R® is:
hydrogen;
(C-Cyalkyl, optionally substituted with one or more halo;
-(CHy),~(6 to 10 membered aryl};
~C{O){CH3),~(6 to 10 membered arvl) or -C{0O)-(CH),~(6 to 10 membered
heteroaryl), wherein the aryl or heteroaryl is optionally substituted with one
or more of. halo; -SCF;; (C-Coalkyl, said alky} itself optionally
substituted with one or mose halo; or (C;-Ce)alkoxy, said alkoxy itself
optionally substituted with one or more halo;
-C(O)-(C1-Cgalkyl, wherein the alkyl is optionally substituted with one or more
halo;
~C(O)(CHy)p(C3-Cyo-cycloaliyl);
-C(O)-(CH,),-NR°R?, wherein R” and R® are each independently:
hydrogen;
{Ci-Ce)alicyl, optionally substituted with one or more halao;
(C1-Ce)alkoxy, optionally substituted with one or more halo; or



mis 0, 1, or 2. In a fourth aspect, the present invention is directed to a compound of formula (VII):
R22R21 or a pharmaceutically acceptable salt, solvate, or sterecisomer thereof, wherein: R21 is
hydrogen; R22, R23, and R24 are each independently: halo; -(CH2)nOH; (C1-C6)alkyl, optionally
substituted Withesaga@geitore halo; (C1-C6)alkoxy, optionally substituted \#ctTaiseces/enonz halo; or R25
is: hydrogen; -(CH2)n0OH; -0-(05-©d fathghbere(QiviCeitidkyl ropheitaléd sithstikite chovithfohelor more halo;
R22' _is: hydrogen; or (Cl-C6_)aIkyI,_opg_@,r:@jmgu,bigm@a‘ygﬂhyqu&_%m@a;@_;oaﬂg,@ jﬁ]&,_&, or 2.

In a fifth aspect, the prese_nt mvgntlon eé‘%ggaﬁgg :[%saelphatri&%eu& cailt l&g‘%nva&s&trllor&cﬂ%p fising a
compound of the present invention, orap rmaEeutlca(iR/ accgpsta e salt, solvate, or steredisomer
thereof. In a sixth aspect;4H&preberitfueraitivis directed to the use of a compound of the present
invention, or a pharmacediicagRnseptatia el shhetteasisistg@isomer thereof, in the manufacture
of a medicamens {or ld. LIRRANNG S AENELRGA Usaasm oL USRI aRlesied figmdhe oroup

consisting of cancer, a disorder associated wit nesis, pain, macular degeneration or a related

syndrome, a skin 8&4Es CoOPnoRTiRr tsaPaimted v gematatalrred et~ ¥k sitic disease, an
immunodeficiencyodismediesubsGiSddiibraterp@ids ajary, atherosclerosis or a related disorder,
dysfunctionad sleppirigant eleiss,disgssiasnhemesiahinopaiicatadriatepdisniisesahad Wia related
disorder. 4.DETAILED DES aP}IPTION OF Ink INVENTION
one or more halo;
R®is: hydrogen; or (CrCs)aikyl, optionally substituted with one or more halo; and
nis0,1,or2. J

In another embodiment, provided herein are compounds of formula (II):

RT
o G
' NH
N ==
”m( RE
Re an,

and pharmaceutically acceptable salts, solvates; and stereoisomers thereof, wherein:

R’ is : hydrogen; halo; (CH,),OH; (Ci-Cgalkyl, optionally substituted with one or more halo; (C;-
Ce)alkoxy, optionally substituted with one or more halo; or
-(CH;),NHR®, wherein R? is;

hydrogen;

(Ci-Ce)aliyl, optionally substituted with one or miore halo;

-(CH;},-(6 to 10 membered aryl);

-C(O){CH;)u{6 to 10 membered aryl) or -C(OMHCH;)~(6 to 10 membered
heteroaryl), wherein the aryl or heteroaryl is optionally substituted with
one or more of halo; -SCFs; (C-Cealkyl, itself optionally substituted with
one or more halo; or (C;-Ce)alkoxy, itself optionally substituted with one
or more halo;

-C(O)-{C;-Cg)alkyl, wherein the alkyl is optionally substituted with one or more

- halo;

-C(O){CH)a~(C5-Cro-cycloalkyl);

-C(O)—(CHﬂ,,—NR‘Rr, wherein R® and Rf are each independently:
hydrogen;

(Ci-Ce)alkyl, optionally substituted with one or more halg;

(Ci-Cg)alkoxy, optionally substituted with one or more halo; or



In one embodiment, provided are quinazolinone compounds, and pharmaceutically acceptable salts,
solvates, prodrugs, clathrate, and stereoisomers thereof. In another embodiment, provided are
methods of treating, managing, and preventing various diseases and disorders, which comprises
administeringdasopateit a therapeutically or prophylactically effective amrmsmis@empound
provided herein, or a pharmaceéticifiyrambesstbdsid, onfionadly aubstisnerdrevigh oketraterefsimiepisomer

thereof. Examples of diseases and disgrdefsigie dascshipdne@itinted with Brethierasnsligents, a

compqund provided hgreln, ora phar &qs i %I)I% acce t%ﬁﬁf&bs&l:@t Wf;t),gtg)tgliruotil,{‘g:ﬁl)z;\ettillrafil(g_e:'or
stereoisomer thereof, is administered In co ibination with another rug? second active agent") or

treatment. Second active@gerisHretQd& shaaalketiorecules and large molecules (e.g., proteins and
antibodies), examples of-B{O3HCHE),POSIEHRY-(¥\O1 BORHBL2d ZFBCT/US2008/011124 herein, as well as

stem cells, MahagsrBeneeapiEs I ALAAN B sedit sl NI amB e A0 TiolaALAN A

compounds provided herein include, but are not limited to, surgery, sions,
immunotherapy, bfSOYIEER4Spy, radiation therapy, and other non-drug based therapies presently
used to tredk; preheintgsnmaiags it upitisdiy exbstessativittl dwergimore halo; andilso provided are.
pharmaceutigabcpmpositions (e.g., single unit dosage forms) that can be used in the methods
provided herein. In one efybt%qglrcr}%r&ltb %4}%2@2?%%%%%%%5@03&%0% %%mé%r}ggn ac oound provided
herein, or a pharmaceuticaﬂy acceptable sa t,psofvate, pro&?ﬁg,néf’at‘hraste, or stereoisomer thereof, and
optionally a second active agent. 4.1 MPOUNDS In one embodiment, the compounds
provided herein for use in the pharmace Ke sitLoHns and methods have the formula (1): R2R1
00

N o
N= R
R (),
and pharmaceutically acceptable salts, solvates, and stereoisomers thereof, wherein:
RY is: hydrogen; halo; -(CHz),OH,; (C;-Cﬁ)élkyl, optionally substituted with one or more halo; or
(C;-Co)alkoxy, optionally substituted with one or more halo; '
R' is: hydrogen; (CH,),OH; phenyl; -O~(C;-Cq)alkyl; or (C-Cg)alkyl, optionally substituted with
one or more halo; Y ,
R is: hydrogen; or (C-Ce)alkyl, opﬁoﬁaiiy substituted with one or more halo; and
nisQ, 1, or2. '

In one embodiment, R'? is hydrogen. In another embodiment, R¥® is halo. In
another embodiment, R is (C;-Cg)alkyl, optionally substituted with one or more halo. In another
embodiment, R'* is -(CH;),OH or hydroxyl. In another embodiment, R' is (C;-Cgalkoxy,
optionally substituted with one or more halo,

In one embddiment, R!! is hydrogen. In another emdodiment, R" is -(CH.),OH or
hydroxyl, In another emdodiment, R" is phenyl, In another emdodiment, R"' is -O-(C;-Ce)alkyi,
optionally substituted with one or more halo. In another emdodiment, R'is (C:~Cglalkyl, optionally
substituted with one or more halo.

In one embodiment, R'? is hydrogen. In another embodiment, R'? is (C-Cgalkyl,
optionally substituted with one or more halo.

In one embodiment, n is §. In another embodiment, n is 1. In another embodiment,
nis2. '

Compounds provided herein encompass any of the combinations of R, RY, R?
and n described above,

In one specific embodiment, R' is halo. In another embodiment, R is hydroxyl,
In another embodiment, R'® is methyl.



Rs and pharmaceutically acceptable salts, solvates, and stereoisomers thereof, wherein: R." is
hydrogen; each of R2, R3, and R4 is independently: hydrogen; halo; -(C1-12),01-1; (Ci-C6)alkyl,
optionally substituted with one or more halo; (C1-C6)alkoxy, optionally substituted with one or more
halo; or -(Ck®)"Nidiraiwherein Ra is: hydrogen; (C1-C6)alkyl, optionally mulystibebedmita one or more
halo; -(CH2),;(6 to 10 meamheted smedific E¢Bpdimid) R{bithkiapembesastiardhbsdi@a)-FCH2),,-(6 to 10
membered fgiefoaryl), wherein the aryl or heteroaryl is optionally substituted with one or more of:
halo; -SCF3; ( 1-C6)al 0§28}isa|d alkyl jtself optlonallééubstltuted wjth one or more halo; Q

(C1-C6)alkoxy, said alkoR IR SRERHG AT SRR R d WA s AR BTERER ‘Etﬁfft‘c’it C‘ba|ky|

wherein thematkyl is optionally substituted with one or more halo; -C(0)-(CH2)-(C3-Curcycloalkyl);
' Specific compounds include, but are not limited to:

H 3 Ct
0 OINjO Q__«O Q H Q_«O [} H
’g Sy
N N ¥ i 18]
N=< N:'Q
>
H B 3
o0 H o OIN)éO 00 y
N N//K .y ’

Br

In another embodiment, provided herein are compounds of formula (IV}):

(E*"z)wNHR”

R‘M
R13

)

and pharmaceutically acceptable salts, solvates, and stereoisomers thereof, wherein:
R%is:

hydrogen;

(C1-Csralkyl, optionally substituted with one or more halo;

«{CH;)~(6 to 10 membered aryl};

-C(O)-(CHy)o-(6 to 10 membered aryl) or -C(O)-(CH)p(6 to 10 membered
heteroaryl), wherein the aryl or heteroaryl is optionally substituted with
one or more of: halo; -SCF3; (C,-Cyalkyl, itself optionally substituted with
one or more halo; or (Ci-Cglalkoxy, itself optionally substituted with one
or more halo;

-C(0)-(Cy-Cg)alkyl, wherein the alkyl is optionally substituted with one or more
halo;

i -C(0)-(CH2)a(C5-Cyo-eycloalkyl);

-C(O){(CH,),-NR"R, wherein R" and R’ are each independently:
hydrogen;

(C;-Ce)alkyl, optionally substituted with one or more halo;
(C-Ceralkoxy, optionally substituted with one or more halo; or

7



-C(0)-(CH2)"-NRbr, wherein Rb and IEtb are each independently: hydrogen; (C1-C6)allcyl, optionally
substituted with one or more halo; (Ci-C6)alkoxy, optionally substituted with one or more halo; or WO
2009/042177PCT/US2008/011124 6 to 10 membered aryl, optionally substituted with one or more of:
halo; (C1-Ce@)altoyd/aeseilf optionally substituted with one or more halo; or ¥CIAGS)edkoresitself
optionally substituted withtorié wemhsredisath oxtito (OB tEOItTGIa ekl eCIdk(CH2).-0-(C112)-(6
to 10 membered aryl); or two OEQZQGBHQMB%Q&&@%&@@& Ginemhsracrsingoaptionally

substituted with one or more of; 1-CQ)allc on stituted with on r more halo; and
(C1-C6)alkoxy, optlonaé subst %?? agt%%r?(%agr gflegl%’ aDS\I{?'?SI%Je %%agﬁm OOH phenyl,

-0-(C1-C6)alkyl; or?@i W%Mwy‘éfubstltuted with one or more halo; R6 is: hydrogen; or
(C7-C6)allcyl, optist@MGuhstity e, witone membere hal); and

R is: hydrogen; (CH,),OH; phenyl; -O-(C;-Cglalkyl; or (C;-C)alkyl, optionally substituted with
one or more halo;
R™is: hydrogen; or (C-Ce)alkyl, opticnally substituted with one or more halo; and
nis g, 1,0r2.

In one embodiment, R® is hydrogen. In abother embodiment, RE is (C1-Cg)alkyl,
optionally substituted with one or more halo. In abother embodiment, R® is -(CH;),(6 to 10
membered aryl). In abother embodiment, R? is ~-C(O}-(CH;),-(6 to 10 membered aryl) or -C(O)-
{CH3),-(6 10 10 membered heteroaryl), wherein the ary! or heteroaryl is optionally substituted as
described above. In abother embodiment, RF is ~-C{0)-(C,-Cg)alkyl, wherein the alkyl is optionally
substituted with one or more halo, In abother embodiment, R® is -C(O)-(CH;),-{C3-Cio-cycloalkyl).
In abother embodiment, R¥ is «C{O)-(CHa),-NR"R’, wherein R" and R' are as described above. In
abother embodiment, RE is -C(O)-(CH;),-0-(C-Co)alkyl. In abother embodiment, R® is -C(O)-
{CHR)0-(CH,)(6 to 10 membered aryl).

In one embodiment, R™ is hydrogen. In another emdodiment, R" is (CH,),0H or
hydroxy!. Inanother emdodiment, R' is phenyl, In another emdodiment, R" is -O-(C-Cgalkyl,
optionally substituted with one or more hato. In another emdodiment, R" is (C;-CeJalkyl, optionally
substituted with one or more halo. ]

In one embodiment, R is hydrogen. In another embodiment, R' is (C;-Cgalkyl,
optionally substituted with one or more haloc.

In one embodiment, n is 0. In ancther embodiment, n is 1. In another embodiment,
nis 2.

Compounds provided herein encompass any of the combinations of R?, R”, R" and
n described above.

In one specific embodiment, RE is hydrogen, and n is 0 or 1. In another
embodiment, R%is -C(O)(C,-Cslalkyl. In another embodiment, R®is -C(O)-phenyl, optionally
substituted with one or more methyl, halo, and/or (C;-Cgalkoxy.

in another specific embodiment, RV is methyl. In another embodiment, R is
hydrogen.

Specific compounds inciude, but are not limited to:

o© H\fo }—-E y ' A(Q ! od



nis 0, 1, or 2. (Il), and pharmaceutically acceptable salts, solvates, and stereocisomers thereof,
wherein: R' is : hydrogen; halo; -(CF121n0H; (C1-C6)alicyl, optionally substituted with one or more
halo; (C1- C6)alkoxy, optionally substituted with one or more halo; or -(CH2)9Ighlad, wherein Rd is:
hydrogen, (E0-@83aiey17 optionally substituted with one or more halo; -(GGZU§et8/ M0 Hembered aryl);

-C(0)-(CH2),,-(640,10 wrembered aryl) or ~6(0)46112),;(6 to 10 memberegieteroatyl), wherein the

aryl or heteroaryl isenti substitutedwit reyof; halo; - ; anyl, itself

optionally substitut it smore halo; or (CY= xy=eself optional bstituteg=with one or
" :

N
e u
more halo; -C(O)-(Cl-C%Iky, herein the alkyl is op'ftl ally substituted with one or more halo;
-C(0)-(CH2)0-(C3-C10-cycloallcyl); o o
N NH ' w4
/N*o ° 2 N C§‘i N 00 Q i 00
N } ci - = o
ol
HN 4 HN-‘(’O HN—
O T 0oQ Q o 00 @ AN 0Q
N N N
o] ’ :QN—C):O = N—Go F{;}_ . - N_CEO
HN Hn-'?o H".i
OO, D e T
Nﬂv . N%‘GO N‘- N
SO NIY WO“%b—&}o O, @4%}
= Iy} o}
N”{}‘C):o X N * N'T'& , OF
£F 0
_Q«OO
N
N o)
N

In another embodiment,,provi&ed herein are compounds of formula (V):

C Q
ARtr s
N 8]
=
R ),
and pharmaceutically acceptable salts, solvates, and stereoisomers thereof, wherein:
RY is: hydrogen; halo; -(CH,),OH; (C;-Ce)alkyl, optionally substituted with one or more halo; (C;-
Ce)alkoxy, optionaily substituted with one or more halo; or
-(CH,),NHR/, wherein R’ is:
hydrogen;
{C\-Cglalkyl, optionally substituted with one or more halo;
(CHa),(6 to 10 membered aryl), |
«C{O}(CH,),~(6 to 10 membered aryl) or -C{O)-(CH),-{6 to 10 membered
heteroaryl), wherein the aryl or heteroaryl is optionally substituted with
one or more of. halo; 4SCF;,; (C-Cpalicyl, itself optionally substituted with

i



-C(0)-(€EH2)"-Nar, wherein Fr and Ware each independently: hydrogen; (C1-C6)alkyl, optionally
substituted with one or more halo; (C1-C6)alkoxy, optionally substituted with one or more halo; or WO
2009/042177PCT/US2008/011124 6 to 10 membered aryl, optionally substituted with one or more of:
halo; (CGLaCBaMa itself optionally substituted with one or more haloporAGis@Brakisaxy, itself
optionally substituted with one ehhworeoheiato; @(0F(CHIYO0xY, (G T itkally onbTfdpd G#RP@-(CH2)-(6 to
10 membered aryl); R8 is: hydrggessek&iti2),,OH; phenyl' -0-(C1-C6)alkyl; or (C1-C6)alkyl, optionally

substituted with one or m8 §)h€1!an *8 ??1@ emdro F%B%aé]ll(g L uggt{ggglvx ﬂ§ubst|tulgﬂ%d with one or

more halo; and ii is O, |, or o men prov rein are compouan of formula (:
R" halo;

~C(O)-{(CHa)u(C5-Cy-cycloalkyl);
-C(O){CHy),-NR"R, wherein R* and R are each independently:
hydrogen;
(C1-Cy)alkyl, optionally substituted with one or more hale;
(Ci-Co)alkoxy, optionally substituted with one or more halo; or
6 to 10 membered aryl, optionally substituted with one or more of: halo;
(C-Celalkyl, itself optionally substituted with one or more halo; or
(Ci-Celalkoxy, itself optionally substituted with one or more halo;
-C(O)(CH)y-O-(Ci-Codalkyl; or
-C(0)-(CHy)s-O-(CHy)(6 to 10 membered aryl);
' is: hydrogen; -(CHz),OH; phenyl; -O-(C,-Celalkyl; or (Ci-Colalkyl, optionally substituted with
one or more halo;
" is: hydrogen; or (Ci-Ce)alkyl, optionally substituted with one or more halo; and
nis @, i, or2.

In one embodiment, RY is hydrogen. In another embodiment, R" is halo. In
another embodiment, R" is (C;-Cg)alkyl, optionally substituted with one or more halo. In another
embodiment, R" is -(CH;),OH or hydroxyl. In another embodiment, RPis (C-Cslalkoxy,
optionally substituted with one or more halo.

In one embodiment, R is «(CH,),NHR!. In one embodiment, wherein R is -
(CHz),NHR!, R! is hydrogen. In another embodiment, R’ is (C;-Cq)alkyl, optionally substituted with
one or more halo. In another cmbodimeﬁt, R} is -(CHy)o-(6 to 10 membered aryl). In another
embodiment, R} is -C(O)-(CHy),~(6 to 10 membered aryl) or ~C(OY(CH,),~(6 to 10 membered
heteroaryl}, wherein the aryl or heteroaryl is optionally substituted as described above. In another
embodiment, R’ is -C(0)-(C,-Cgalkyl, wherein the alky! is optionally substituted with one or more
halo. In another embodiment, R is -C{O)-(CH,)p(Cy-Chro-cycloalkyl). In another embodiment, Riis
~C(0)-(CHg),-NR*R/, wherein R* and R' are as described above. In another embodiment, R’ is -
C(O)-(CH:)w-0-(C-Colalkyl. In another embodiment, R is -C{O)-(CH;),-O~(CHz)u-(6 to 10
membered aryl).

In one embodiment, R'® is hydrogen. In another embodiment, R'® is -(CH,),OH or
hydroxyl. In another embodiment, R'® is phenyl. In another embodiment, R' is -O-(C;-Ce)alkyl,

& optionally substituted with one or more halo. In another embodiment, R'® is (C-Cq)alkyl, optionally
substituted with one or more halo.

In one embodiment, R" is hydrogen. In another embodiment, R'” is (C,-Cg)alkyl,

optionally substituted with one or more halo.

10



and pharmaceutically acceptable salts, solvates, and stereoisomers thereof, wherein: R1 is: hydrogen;
halo; -(Cl12)"011; (C1-C6)allcyl, optionally substituted with one or more halo; or (C1-C6)alkoxy,
optionally substituted with one or more halo; R11 is: hydrogen; -(CF12)"OH; phenyl; -0-(C1-C6)alkyl;
or (C1-C6)alylzmprienalty substituted with one or more halo; R12 is: hydeogarszors{@i:£36)alkyl,
optionally substituted witl omeeobpdinenisalds Grle prigher prehodiment, n is InJppacsivirsehadimeni 1 is
hydrogen. ip;amother embodiment, R1 is halo. In another embodiment, R1 is (C1-C6)allcyl, optionally
substituted with one or more halq. In anpther embodiment, R.1.js -(CH2)"QOH or.hyd 1in another
embodiment, R1 is (CT- 85"6{1%'3( S,p Boﬁ’ﬁ%%r%‘fflegu%?ﬁmgﬁ \}i\f/!l‘{hgfo{r]?g %lf%lg?g%gﬂ%f.ﬁ ’ﬁ@%}n one
embodimedfdrrdesHiRgrAReHe- In another emdodiment, R" is -(CH2)OH or hydroxyl. In another
emdodiment, R" is phenyh drcapaiifereemdidémert’ Rmisha- (B kChmkboybodptioniy suiastitited with

one or morg, halg Jn,aaiber emdodiment, R isn{hsGGIaNky!opsienalingubstituted with one or more
halo. In one embodiment, R12 ish drogen. In angt_her em oélmep,t, R12 is (C1-Cg)allcyl,

optionally substituted with SR BFHHS A RaE A S B odintEhe MRt Fn'aRuierANsdtiient, n is 1.
In another embddimether arid®liment whe@brRDos HESPDVIBE & Her6l@EeRbiGpassiavly of the

combinations of 112, R1j, 42308 HB56#a0 RISVRydrogen. WaQIRSRA6HGRMPRYIMENt, R1 is

halo. In another embodiment, Rw is hydroxyl.Jg another embodiment, R1 is methyl. WO
| 2009/0421f“fr§€$%§5ﬁ8§/§ffﬁfmb¥gm‘¥" A ARHRSES BRI
Specific compounds include, but are not limited to:

H
00
N 0 N 0
i\ == N=
[ .
_ H

Br N*l\ F ' ?

H
00 g o Ox-N20 >Lo oo u
. O
N 0 N o 0 N=
N=/ AL
o H,N N g
b
H-CI
00
—~4 H NH
ot HaN N—tfo

In another embodiment, provided herein are compounds of formula (VI):
: 0

O
. NH
N o]
Rw N=—.< Rz
R19 (VI),

and pharmaceutically acceptable salts, soivates, and stereoisomers thereof, wherein:
R is : hydrogen; halo; (CH,),OH; (C,-Cqalkyl, optionally substituted with one or more halo; (Cr-
Ce)alkoxy, optionally substituted with one or more halo; or
-(CH3),NHR", wherein R" is:
hydrogen;
(Ci-Celalkyl, optionally substituted with one or more halo;
-{CH,),-(6 to 10 membered aryl);

- 11



In another specific embodiment, R" is hydrogen. In another embodiment, R11 is methyl. In another
specific embodiment, R12 is hydrogen. In another embodiment, R12 is methyl. Specific compounds
include, but are not limited to: and pharmaceutically acceptable salts, solvates, and stereoisomers
thereof, wh&¥6ia¢uR8427hydrogen; (C1-C6)allcyl, optionally substituted whiGHg2z@swIGe4halo;
-(CF12)0-(6 to 10 memberédRil-C(( &) ©Oraohensd 2eyR ormielAbtrBel et tp 3P restobeted12),:(6 to 10
membered heteroaryl), whereintifieaiyl pwhater e yhisco ptienallyl Sudstiirdswitbieee witimore of:
halo; -SCF3; (C1-C6)alkyl, itsel%Q?HPQ@ib’oﬁ“QﬁLg%%ngé@-%gl@in&@éﬁ; mi&aﬁ?&@%@%%{% itself

optionally substituted with one or more halo; -C( s5alf<yl, wherein the a .g’/‘l IS optiona
e or more halo; or (C;-Cs)alkoxy, itself optionally substituted with one

substituted with one or more halo,
or more halo;

-C(0)-(C,-Cy)alkyl, wherein the alkyl is optionally substituted with one or more

halo;

~C{O}(CH)u{C5-Cro-cycloalkyl);

-C(0)-{CH,),-NR"R®, wherein R" and R® are each independently:

hydrogen;
(C1-Celalkyl, optionally substituted with one or more halo;
{C,-Ce)alkoxy, optionally substituted with one or more halg; or
6 to 10 membered aryl, optionally substituted with one or more of: halo;
(Ci-Ce)alkyl, itself optionally substituted with one or more halo; or
(Ci-Colalkoxy, itself optionally substituted with one or more halg;
~C(O)-{(CHy)-O-(C-Cyalkyt; or

-C{O)-(CH)-O-(CH3)~(6 to 10 membered aryl};

R"Y is: hydrogen; -(CH3),OH; phenyl; -C-(C-Cgalkyl; or (C;-Ce)alkyl, optionally substituted with
one or more halg;

R® is: hydrogen; or (Ci-Ce)alkyl, optionally substituted with one or more halo; and

nisQ, I,or2.

In one embodiment, R'® is hydrogen. In another embodiment, R* is halo. In
another embodiment, R'® is (C;-Ce)alkyl, optionally substituted with one or more halo. In another
embodiment, R'® is -(CH,),OH or hydroxyl. In another embodiment, R'® is (C,-Cg)atkoxy,
optionally substituted with one or more halo.

In one embodiment, R'® is «(CH;),NHR™. In one embodiment, wherein R* is -
(CH,)NHR?, R® is hydrogen. In another embodiment, R™ is (C,-Cslalkyl, optionally substituted
with one or more halo. In another embodiment, R™ is -(CH,),-(6 to 10 membered aryl). In another
embodiment, R™ is -C(O)-(CH2).~(6 to 10 membered aryl) or ~C(O)-(CHa,),-(6 to 10 membered
heteroaryl}, wherein the aryl or heteroary] is optionally substituted as described above. In another
embodiment, R® is -C(O)-(C,-Cg)alky!, wherein the alky! is optionally substituted with one or more
halo. In another embodiment, R” is -C{O}-(CH;),~(Cs-Cjo-cycloalkyl). In another embodiment, R™
is «C{O)-(CH2).~NR"R®, wherein R" and R° are as described above. In another embodiment, R™ is -
C(OY(CHa)a-O~{C-Cg)alkyl. In another embodiment, R™ is -C(O)}-(CH;),-O-(CHa)(6 to 10

" membered aryl).

In one embodiment, R' is hydrogen. In another embodiment, R' is -(CHy),OH or
hydroxyl. In ancther embodiment, R" is phenyl. In another embodiment, R is “0-(C,-Celalkyl,
optionally substituted with one or more halo. In another embodiment, R is (C-Ce)alkyl, optionally

substituted with one or mére halo.
12



-C(0)-(CH2),,-(C3-C10-cycloallcyl); -C(0)-(CF12),-NR1'R', wherein Rh and It' are each independently:
hydrogen; (Ci-C6)alkyl, optionally substituted with one or more halo; (C1-C6)alkoxy, optionally
substituted with one or more halo; or 7 WO 2009/042177PCII11S2008/011124 6 to 10 membered aryl,
optionally swhstitgtasawith one or more of: halo; (CI-C6)allcyl, itself optionattygsdossivaigsh with one or
more halo; or (C1-C6)alkwrys iswibdipton R istisstigate dneihtomerbadioreh R0 is (Cr-Cealky!,
-C(0)-(CH2pfnisiy Giviailaida Qrinldi) dGldé Hat0-(CH2),-(6 to 10 membered aryl); R13 is: hydrogen;
-(CH2),,0H; phenyl; -0-(C,-C6)al fk; or (C1- 6éallc |, optionally substityted with one or more halo; K is:
hydrogen; or (CI-CG)aIkyff:: %nﬁtf%)%%%/y}néﬁé’s'ﬁfﬁ e "W%f%efg%?%%‘r%‘ glg;lfai% FRTS aeﬂ%rd&l e,

nis 2.

Compounds provided herein encompass any of the combinations of R'®, R", R®

and n described above,

In one specific embodiment, R'® is methyl. In another embodiment, R"® is halo. In
another embodiment, R'® is hydroxyl. In another embodiment, R is .CF,.

In one specific embodiment, RY is hydrogen. In another embodiment, RYis
methyl. In another specific embodiment, R* is hydrogen,

Specific compounds inchude, but are not limited ta:

o O M0 o OINH/\rO
N W WP
F c

M
O N0
Ooﬁo O N_.C OU
2 P NP~
N N
Fet—F
Br , £
, 0

00 u
N
eSS
=
In another embodiment, provided herein are compounds of formula (VII):

o 0
B NH .
1%afel
R2

R¥ (VID),

and pharmaceutically acceptable salts, solvates, and stereoisomers thereof, wherein:

P

R* is hydrogen;

R*, R?, and R* are each independently: halo; -(CHy),OH; (C,-Cg)alky!, optionally substituted with
one or more halo; {C;-Cg)alkoxy, optionally substituted with one or more halo; or

two of R?'-R* together form a 5 to 6 membered ring, optionally substituted with one or more of:
halo; (C,-Cgalkyl, optionally substituted with one or more halo; and (C,-Cglalkoxy,
optionally substituted with one or more halo;

R” is: hydrogen; -(CH;),OH; phenyl; -O-(C-Cslalkyl; or (C)-Ce)alkyl, optionally substituted with
one or more halo;

B

R? is: hydrogen; or (C;-Ce)alkyl, optionally substituted with one or more halo; and

13



In one embodiment, Rs is hydrogen. in abother embodiment, Rg is (C1-C6)alkyl, optionally substituted
with one or more halo. In abother embodiment, Rs is -(CH2)"-(6 to 10 membered aryl). In abother
embodiment, Rs is -C(0)-(C112)n-(6 to 10 membered aryl) or (012),46 to 10 membered heteroaryl),
wherein thesaryoos/dsetaroaryl is optionally substituted as described aboRC 88689t @mbodiment, Rs
is -C(0)-(Crd&8)alkgt 2wherein the alkyl is optionally substituted with one or more halo. In abother
embodiment, Rs is -C(0){ Gt 2micdnteh-sycloaitw). dr abiotiarectaodinbedinds iso of R-

-C<0)-(CH2§@r R chahgﬁ%&%{3@&&&?@%@@9@&%@: 1n ARIDSLAmhRdImER o RY is
-C(0)-(CH2),,-0-(CI-Cb)al yl. In abother embodiment, RS is -C(0)- (CH2)"-0-(CH2)-(6 to 10 membered
aryl). 1R’ offe Emboeiinshontienely syhshrge i Pan st msrelBodiment, R13 is -(CHAPH or

hydroxyl. In another emdodimtbet eRiRlimapbenylboiR ARt herie hatlo dithenthR k3 4SE BB A6)alicyl,

optionaly sbssiied wikh an SimasRd @il d-2paibE R AARER LS AR GEl L eptionall
substituted with one or more halg: 4 ... . IN embodiment, R" is hydragen. In anothe
embodimerit ‘B4 f&?f}ﬂféfgﬁc‘iﬁ?{gb%%ﬁsa é/’gﬂ%iﬁﬂﬁé?%%ﬁg st e & SOOSEl

onally ‘one or more halo. In one em%odiment, n
is O. In andihergisodiedirrn deef IR aRotidE efulideirmerntionplip substituted wighaH6 AR Brovided
herein encompasa anyhef she FRFRAEH s Qb IR, By audtiuttdseribest abdve: halo.  In one

specific embodiment, Rsyjs Bygipgee AR 1ROk ARGt R RRIar GO Coralkyl

In another embodiment, las Is r§% -phenyl,"optionally substituted with one or more methyl, halo,
and/or (C1-0%6 ReaHs cmhodimate Rspatdft drspbiehifoane RoS Rmbes iRtatbMe BB diment, R14 is
hydrogen. SpeeifinenRFonddinglettle, ot ahenpbiingnibeehtober embodiment, the ring formed by R*

and R is optionally substituted with one or more of: halo; (C1-Cg)alkyl, optionally substituted with
one or more halo; and (C-Cg)alkoxy, optionally substituted with one or more halo.

In one embodiment, R® is hydrogen. In another embodiment, R* is -(CH,):OH or
hydroxyl. Inanother embodiment, R? is phenyl. In another embodiment, R* is -O-(C-Cg)alkyl,
optionally substituted with one or more halo. In another embodiment, R* is (Ci-Colalkyl, optionally
substituted with one or more halo,

In one embodiment, R? is hydrogen. In another embodiment, R® is (C1-Co)alkyl,
optionally substituted with one or more halo.

In one embbdiment, n is 0. In another embodiment, n is 1. In another embodiment,
nis2.

Compounds provided herein encompass any of the combinations of R* R% R?,

R*, R*® R and n described above.
Specific compounds include, but are not limited to:
/ c
% > 00 u . O_‘}ng){
Q. ale o
Nﬂ cl N—Q or N—( '
R .

As used herein, and unless otherwise specified, the term “pharmaceutically
acceptable salt” refers to salts prepared from pharmaceutically acceptable non-toxic acids, including
inorganic acids and orgenic acids. Suitable non-toxic acids include inorganic and organic acids such
as, but not limited to, acetic, alginic, anthranilic, benzenesulfonic, benzoic, camphorsulfonic, citric,

4 ethenesutfonic, formic, fumaric, furoic, gluconic, glutamic, glucorenic, galacturonic, glycidic,
hydrobromic, hydrochioric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic,
nitric, pamoic, pantothenic, phenylacetic, propionic, phosphoric, salicylic, stearic, succinic,
sulfanilic, sulfuric, tartaric acid, p-toluenesulfonic and the like. In one embodiment, suitable are

hydrochloric, hydrobromic, phosphoric, and sulfuric acids.
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and pharmaceutically acceptable salts, solvates, and stereoisomers thereof, wherein: R" is : hydrogen,;
halo; -(CH2)110H; (C1-C6)alkyl, optionally substituted with one or more halo; (CIC6)alkoxy, optionally
substituted with one or more halo; or -(CH2)"NH12), wherein 1V is: hydrogen; (C1-C6)alkyl, optionally
substituted witle@m4«ummore halo; -(CH2)"-(6 to 10 membered aryl); -C(Betei@osg@ 140 membered
aryl) or -C(0)-(CH2)n-(6 t te:driemivesed initsyoteyiyisedprerdindltbedepndistieata’omeghiz optionally

substituted i Qe BERRIRQE ALY x 96D ket atkioitRRIh Pt ARty fRsHisHEsb by WO |
2009/042177PCT/ 82008/0}1]124 one owpl:)ret-hal D or CT-C6} Ikoi( itselfl,log)tignally substituted
[ Were he F ate 15 a hvdrate,

with one or'More fa o;‘-E‘E‘(‘BS’-E"&‘I-‘E§3‘é"IT€‘y| erelnﬁ{éﬁ% yﬁ'aéfegp lonal y substituted with one or more

halo; -C(0)-(CH2)"-(C3-Coiesidiesifoyiyd xnless ctheryisnagaifiedy bl FRIeaRE Resiteach

independenityivative of a compound that can hydrolyze, oxidize, or otherwise react under biological conditions
(in vitro or in vive) to provide the compound. Examples of prodrugs include, but are not limited to,
compounds that comprise biohydrolyzable moieties such as biohydrolyzable amides,
biohydrolyzable esters, biohydrolyzable carbamates, biohydrolyzable carbonates, biohydrolyzable
ureides, and biohydrolyzable phosphate analogues, Other examples of prodrugs include compounds
that comprise -NO, -NG,, -ONQ, or -ONO; moieties. Prodrugs can typically be prepared using
well-known methods, such as those described in Burger s Medicinal Chemistry and Drug
Discovery, 172-178, 949-982 (Manfred E. Wolff ed., 5th éd. 1995), and Design of Prodrugs (H.
Bundgaard ed., Elselvier, New York 1985).

As used herein, and unless otherwise specified, the terms “biohydrolyzable
carbamate,” “biohydrolyzable carbonate,” “biohydrolyzable ureide™ and “biohydrolyzable
phosphate ™ mean a carbamate, carbonate, ureide and phosphate, respectively, of a compound that -
either: 1) does not interfere with the biological activity of the compound but can confer upon that
corpound advantageous properties in vivo, such as uptake, duration of action, or onset of action; or
2} is biologically inactive but is converted in vivo to the biologically active compound. Examples of
bichydrolyzable carbamates include, but are not limited to, carbamates that include lower
alkylamine, substituted ethylenediamine, aminoacid, hydroxyalkylamine, heterocyclic and
heteroaromatic amine, and polyether amine moieties. '

As used herein, and unless otherwise specified, the term “stereoisomer”
encompasses all enantiomerically/stereomerically pure and enantiomerically/stereomerically
enriched compounds provided herein, _

As used herein and unless otherwise indicated, the term “stereomerically pure”
means a composition that comprises one sterecisomer of a compound and is substantially free of

~ other stereoisomers of that compound. For example, a stereomerically pure composition of a
compound having one chiral center will be substantially free of the opposite enantiomer of the
compound, A stereomerically pure composition of a compound having two chiral centers will be
substantially free of other diastereomers of the compound. A typical stereomerically pure
compound comprises greater than about 80% by weight of one stereoisomer of the compound and
less than about 20% by weight of other stereoisomers of the compound, greater than about 90% by
weight of one sterecisomer of the compound and less than about 10% by weight of the other

v stereoisomers of the compound, greater than about 95% by weight of one stereoisomer of the
compound and less than about 5% by weight of the other sterecisomers of the compound, or greater
than about 97% by weight of one stereoisomer of the compound and less than about 3% by weight

of the other stereoisomers of the compound,

15



hydrogen; (Ci-C6)allcyl, optionally substituted with one or more halo; (CI-C6)alkoxy, optionally
substituted with one or more halo; or 6 to 10 membered aryl, optionally substituted with one or more
of: halo; (C1-C6)alkyl, itself optionally substituted with one or more halo; or (Ci-C6)alkoxy, itself
optionally ssdsttated2aith one or more halo; -C(0)-(CH2)11-0-(C1-C6)allegir/@k20e8/011124
-C(0)-(CH2)n-0-(CH2)n- @stes&Dhemendysraleay pifieRvise inyléhasers the- (@ Zyvramgtieaiiy engoped™ Co)allcy!;

or (C1-C6)alkyhs QRURDBNY: SRR EbAGH v BrOR& %H&Eﬁt@%’ﬂ?%i@iﬂwGﬁQQ&%ﬂo@F@@a'ky|
ment R15 is

optionally substltut d with lo; a

hydrogen. (" ARoM Se:? earzfl*lt o a&%nngfé% heﬁgq‘ (fn zfrrf(e)ttee!’r‘?cé!sn%J gﬁ?rﬁ"lae%tmﬁo?lég(&ﬁ &"qu’? optionally
substituted Wﬁbﬁﬁ'@‘ﬂ‘%%@ﬁ‘&ﬁh?ﬂ ﬁ??@fﬁ@/@ﬁﬁ’&tﬁﬁ‘ﬁ%?ﬁ“ﬁgqgls‘téﬂf’f@FPB‘{PH%droxyl In another
embodiment, R15 is (C1lAs@atkeeryinpmitbmadhs sthbsitustizd ivsthl ahetanfierantial@rically purelh one

embodiment, 13 é&ré&&%lﬁﬁx@o&[ﬁmﬁaﬁH}Q%G}E?SEENME%B&?ré@ce{aﬁﬁ BHRR) 1S

hydrogen. In another embodiment, Rl is (C1-C6)allcyl, o tlonallg/ substituted with one or more halo. In

another emSBR1FRERECRFTICAl ERSITE B°1EF m%?ms’m&%ﬂwrrﬁ S COREPEHB ST
-C(0)-(C112pvitetond Chivedebtered aryl) or -C(0)-(CH2)n-(6 to 10 membered heteroaryl), wherein the

aryl or heteroaryl is Optioﬂéllk&lﬁbﬁﬁiﬁu&%@ @feslesiatingd alvesdnmangthesRmbeeimeNY srirfed
-C(0)-(ClI- Cs&a] I wher n th Ig |s 0 t|o aIl substi uter}i with one or more&l@%%ﬁ? nother

embodlment I or%cy %n Bnother mbo r%rg?l?slfep% 12)n-NRKR1,

wherein Ilk %mm@t&%sa&@ﬁ%&%b%mﬁl mﬁ@P@rﬁBﬁawhé‘ﬁ‘eyw is - C(0)-(CH2)-0-(CI-C6)allcyl. In
another emb@&wpﬁntnﬁi&ﬁﬁ @(&hﬁ@kﬂ&dm&é@ﬂi@mé&dﬁd&dmwhededkamﬁcludc In one
embodiment R16 | P % n. o 3%?“}9” [)r?g%! %]xﬁekﬁy'ﬁ)qw?b%tﬂﬁ%%%ioxyl In another

embodlment (E_IL 35 phe fn anothér em 6)alky ionally substituted with
one or moré‘ﬁ&l@ﬂ?ﬁ%ﬁﬁb%é\e%m}némem%eﬁy C? lc-eshxihsy U:bﬂ?fltf&ﬂﬁ}%ﬁbsntuted with one or more

halo. 4-methylhexyl, S-methylhexyl, 2,3-dimethylbutyl, and the like. The term “alkyl” also encompasses
cycloalkyl. ' '

As used herein, and uniess othgrwise specified, the term “cycloalkyl” means a
specie of alkyl containing from 3 to 13 carbon.atoms, without alternating or resonating double bonds
between carbon atoms. It may contain from 1 to 4 rings. Examples of unsubstituted cycloalkyls
include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and adamanty!, A
cycloalkyl may be substituted with one or more of the substituents.

As used herein, the term “aryl” means a carbocyclic aromatic ring containing from 5
to 14 ring atoms. The ring atoms of a carbocyclic aryl group are all carbon atoms. Arylring
structures include compounds having one or more ring structures such as mono-, bi-, or tricyclic
compounds as well as benzd;fuscd carbocyclic moieties such as 5,6,7,8-tetrahydronaphthyl and the
like. Specifically, the aryl group is a monocyclic ring or bicyclic ring. Representative aryl groups
include phenyl, anthracenyl, fluorenyl, indenyl, azulenyl, phenanthreny! and naphthyl.

it should be noted that if there is 2 discrepancy between a depicted structure and a
name given that structure, the depicted structure is to be accorded more weight. In addition, if the
stereochemistry of a structure or 2 portion of a structure is pot indicated with, for example, bold or
dashed lines, the structure or portion of the structure is 1o be interpreted as encompassing all

stereoisomers of it

4.2 METHODS OF TREATMENT, PREVENTION AND MANAGEMENT

o Provided herein are methods of treating, preventing, and/or managing various

diseases or disorders using a compound provided herein, or a pharmaceutically acceptable salt,

solvate (e.g., hydrate), prodrug, clathrate, or stereoisomer thereof. Without being limited by a

particular theory, compounds provided herein can control angiogenesis or inhibit the production of

certain cytokines inciuding, but not limited to, TNF-o, IL-1B, IL-12, IL-18, GM-CSF, and/or IL-6.
16



In one embodiment, R17 is hydrogen. In another embodiment, R17 is (CI-C6)allcyl, optionally -
substituted with one or more halo. WO 2009/042177PCT/US2008/011124 In one embodiment, n is 0.
In another embodiment, n is I. hi another embodiment, n is 2. In another embodiment,
provided hevedresasogermpounds of formula (VI): 0 0 R"(VI), and pharmacegtiasismaeaepiable salts,
solvates, aNditbtatdeisptireitsdhp raoftivdisrdrorR ¢Grisouhdaiporyided hatoin <@ sty hetth¢ C1-C6)alicyl,
optionally spiggtittibadrshinRea iR ARG G0 R ko 1aPivaal v aubsiiedpith pe Qjmore
halo; or '(Ca'iglgli\ﬁﬂf ’revsvxngr';g iir’;’]! gxrcq'eiass:ed production of cytokines such as, but not limited to, IL-12 and/or
IFN-y. In addition, compounds provided herein can enhance the effects of NK cells and antibody-
mediated cellular cytotoxicity (ADCC). Furthél'r, compounds provided herein may be
immunomodulatory and/or cytotoxic, and thus, may be useful as chemotherapeutic agents.
Consequently, without being limited by a particular theory, some or ail of such characteristics
possessed by the compounds provided herein .may render them useful in treating, managing, and/or
preventing various diseases or disorders. ‘
Examples of diseases or disorders include, but are not limited to, cancer, disorders
associated with angiogenesis, pain including, but not limited to, Complex Regional Pain Syndrome
(“CRPS”), Macular Degeneration (“MD”) and related syndromes, skin diseases, pulmonary
disorders, asbestos-related disorders, parasitic diseases, immunodeficiency disorders, CN§
disorders, CNS injury, atherosclerosis and related disorders, dysfunctional sleep and reiated
disorders, hemoglobinopathy and related disorders (e.g., anemia), TNFe refated disarders, and other
various diseases and disorders.
As used herein, and uniess otherwise specified, the terms “treat,” “treating” and
“treatment” refer to the eradication or amelioration of a disease or disorder, or of one or more
symptoms associated with the discase or disorder. In certain embodiments, the terms refer 1o
minimizing 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. In some
embodiments, the terms refer to the administration of a compound provided herein, with or without
other additional active agent, after the onset of symptoms of the particular disease.
As used herein, and unless otherwise specified, the terms “prevent,” “preventing”
and “prevention” refer to the prevention of the onset, recurrence or spread of a disease or disorder,
or of one or more symptoms thereof, In certain embodiments, the terms refer to the treatment with
or administration of a compound provided herein, with or without other additional active compound,
prior to the onset of symptoms, particularly to patients at risk of disease or disorders provided
herein. The terms encompass the inhibition or reduction of a symptom of the particular disease.
Patients with familial history of a disease in particular are candidates for preventive regimens in
certain embodiments. In addition, patients who have a history of reccurring symptoms are also
potential candidates for the prevention. In this regard, the term “prevention” may be
interchangeably used with the term “prophylactic treatment.”
As used herein, and unless otherwise specified, the ferms “manage,” “managing”
" and “management” refer to preventing or siowing the progression, spread or worsening of a diseass
or disorder, or of one or more symptoms thereof. Often, the beneficial effects that a subject derives
from a prophylactic and/or therapeutic agent do not result in a cure of the disease or disorder. In this
regard, the term “managing” encompasses treating a patient who had suffered from the particular

disease in an attempt to prevent or minimize the recurrence of the disease.
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hydrogen; (CI-C6)allcyl, optionally substituted with one or more halo; <(CH2),-(6 to 10 membered aryl);
WO 2009/042177PCT/US2008/011124 -C(0)-(CH2)-(6 to 10 membered aryl) or -C(0)-(CH2)n-(6 to 10
membered heteroaryl), wherein the aryl or heteroaryl is optionally substituted with one or more of:
halo; -SCF3w(Ce@6daltayl, itself optionally substituted with one or more pelousisf@d:Gejalkoxy, itself
optionally substituted withsorseddiernioreridaiples b itieCBkifis, avitearaneariestitiaffdctivpavmey

substituted wm&mﬂrdmah@l@m@ﬁ@ié@&tmﬁ&%@mﬁaﬁw&tﬂ@ﬁ% BIR"R, wherein le
and R are each inde er\g ntlgst % ‘ﬁ C togq;alkyrlﬁhoptlonall substltuted with one.or 41‘1”9&? halo;
Iitu wit

OF more symptoms associaie
(01- CG)aIkoxy, gp?ona one or more symp
the disease or dxsorder A therapeutzcaily effective amount of a compound means an amount of

therapeutic agent, alone or in combination with other therapies, which provides a therapeutic benefit
in the treatment or management of the disease or disorder, The term “therapentically effective
amount” can encompass an amount that improves overall therapy, reduces or avoids symptoms or
causes of disease or disorder, or enhances the therapeutic efficacy of another therapeutic agent.

As used herein, and unless otherwise specified, a “prophylactically effective
amount” of a compound is an amount sufficient to prevent a disease or disorder, or prevent its
recurrence, A prophylactically effective amount of a compound means an amount of therapeutic
agent, alone or in combination with other agents, which provides a prophylactic benefit in the
prevention of the disease. The term “prophylactically effective amount™ can encompass an amount
that improves overall prophylaxis or enhances the prophylactic efficacy of another prophylactic
agent.

Examples of cancer and precancerous conditions include, but are not limited to,
those described in U.S. patent nos. 6,281,230 and 5,635,517 to Muller et /., in various U.S. patent
publications to Zeldis, including publication nos, 2004/0220144A1, publisked November 4, 2004
(Treatment of Myelodyspiastic Syndrome); 2054/0029832!&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 WO 2004/103274,
pubiished December 2, 2004. All of these references are incorporated herein in their entireties by
reference. A

Specific examples of cancer inclede, but are not limited to, cancers of the skin, such
as melanoma; lymph node; breast; cervix; uterus; gastrointestinal tract; lung; ovary; prostate; colon;
rectum; mouth; brain; head and neck; throat; testes; kidney, pancreas; bone; spleen; liver; bladder;
larynx; nasa! passages; and ATDS-related cancers. T.he compounds are also useful for treating
cancers of the blood and bone marrow, such as multiple myeloma and acute and chronic leukemias,
for example, lymphoblastic, myelogenous, lymphocytic, and myelocytic leukemias. The
compounds provided herein can be used for treating, preventing or managing either primary or
metastatic tumors.

Other specific cancers inciude, but are not limited to, advanced malignancy,
amyloidosis, neuroblastoma, meningioma, hemangiopericytoma, multiple brain metastase,
glioblastoma multiforms, glioblastoma, brain stem glioma, poor prognosis malignant brain tumor,

e malignant glioma, recurrent malignant glioma, anaplastic astrocytoma, anaplastic
oligodendroglioma, neurcendocrine tumor, rectal adenocarcinoma, Dukes C & D colorectal cancer,
unresectable colorectal carcinoma, metastatic hepatocellular 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-
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6 to 10 membered aryl, optionally substituted with one or more of: halo; (C1-C6)alicyl, itself optionally
substituted with one or more halo; or (CIl-C6)alkoxy, itself optionally substituted with one or more halo;
-C(0)-(012).-0-(C1-C6)alltyl; or -C(0)-(CH2)0-0-(CH2)0-(6 to 10 membered aryl); 1119 is: hydrogen;
-(CH2)"OH;pbenydn41(€ 1-C6)alkyl; or (CI-C6)alkyl, optionally substituteetwitts magoeizore halo; R2
is: hydroge&ebn{eih@divyirsistfoliaiipsubyshinne dnwithtasivancianeore(lvadbizainiatriv®z.l, or 2.

In one em bﬂ@imrgt,, fRADITRANNIE ol ABRIRAERERZIReRbsRIdiimbalananplipsemaegiment,
R18 is (C1- C I, optio aII substltut d with one or.more halo In,another e bodlment R18 is
A sl

-(CH2)nOH or SR i Frétrch rﬁcé?ﬁmﬁfgw a(%feﬁ%ﬁ o&'?fn&p%?mnc‘f f)sfﬂ?}éd with one

FOXY!.
or more halépf Hssue Sa‘l‘i’f’ﬁhe‘“émﬂﬂﬁé’ﬁt?@‘i‘ﬁ st epuperians qﬂ‘@ﬁé‘é’ﬁﬁ%ﬁlment, wherein R28 is

- (C112),,Ntihiesardopeh,ciiecdysplasio tasifienhadimens RismisntGdfre:tiys! ydsaptianalty resdostituted with

one or m0r%i%ﬁ'ﬂsﬂ@m%ﬁagESHAR%%@&E&%E%&&H@A@J%& eraRergehary))- In another
embodiment, le is ﬂ?C‘[(H CH2)-(6 to 10 membered ar fé‘é"g@z )O;(6 to 10 membered

heteroaryl), TREsE BRIy %?%%etré’?éﬁ}m REBLTERET UER A A38TRETh another
embodimenindeBenidenOFEE < @skalimdroginaleriendent stigel TV optionaiipsupstitednsithioneooe-more

halo. In an%ﬂe&&m@%@aﬁe&d&BGMWQS&;%:@%%@%WAbamn@aqth@ax@ea&%ﬂm&,nt, leis
-C(0)- (CH2) ‘{@?’%ereén 12, and R e as escglbed above. S}n another bodlrg.ent leis -

'C(0)- (CH2)n )rai cfrfﬁhgﬁ&Wer embodin rﬂentarfé“f’s %fﬂ - -( to 10 membered
aryl). MRPGRETEHISGANTFE it MRS AECh B ASGBRT Trkadinsat %b@&#ﬂémffﬁwgf [©FP25°0OH or
hydroxyl. IntanbthethenmadiradiagioRR.19 is phenyl. In another embodiment, R.19 is -40-(CI-C6)alkyl,

optionally substituted with qpe %w&%};@&g?g%% A ﬁ%@%%é(%/o %% ﬁré%&g)&'ky' optionally

substituted with one or more halo, W020 n one embodlment R2is
hydrogen. |W§?ﬂ§tﬂ%?ﬂfﬂ‘l§of&mﬁ%h§ i%@%l%&&&ﬁ)&%lc lymphoeytic leukemia, chronic myelocytic

leukemia, acute lymphoblastic leukemia, acute myeiogenous leukemia and acute myeloblastic
leukemia, including leukemias that are relapsed, refractory or resistant, as disclosed in U.S,
publication no. 2006/0030594, 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 limited to, chronic lymphocytic leukemia, chronic myelocytic
leukemia, acute lymphoblastic leukemia, acute myelogenous leukemia and acute myeloblastic
leukemia. The leukemia can be relapsed, refractory or resistant to conventional therapy. The term
“relapsed” refers to a situation where patients who have had a remission of leukemia after therapy
have a return of leukemia cells in the marrow and a decrease in normal blood cells, The term
“refractory or resistant” refers to a circumstance where patients, even after intensive treatmernt, have
residual leukemia cells in their marrow.

In another embodiment, provided herein are methods of treating, preventing or
managing various types of lymphomas, inciuding Non-Hodgkin’s iymphoma (NHL). The term
“lymphoma” refers a heterogenous group of neoplasms arising in the reticuloendothelial and
Iymphatic systems. “NHL” refers to malignant monoclonal proliferation of lymphoid cells in sites
of the immune system, including lymph nodes, bone marrow, spleen, liver and gastrointestinal tract,
Exampies of NHL include, but are not limited to, mantle cel! lymphoma (MCL), lymphocytic
lymphoma of intermediate differentiation, intermediate lymphocytic lymphoma (ILL), diffuse
poorly differentiated lymphocytic lymphoma (PDL), centrocytic iymphoma, diffuse smali-cleaved

" cell [ymphoma (DSCCL), follicular iymphoma, and any type of the mantle cell lymphomas that can
be seen under the microscope (nodular, diffusq, blastic and mentie zone lymphoma).

Examples of diseases and diso;*ders associated with, or characterized by, undesired
angiogenesis include, but are not limited to, inflammatory diseases, autoimmune diseases, viral

diseases, genstic diseases, allergic diseases, bacterial diseases, ocular neovascular diseases,
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optionally substituted with one or more halo. In one embodiment, n is 0. In another embodiment, n is 1.
In another embodiment, n is 2. Compounds provided herein encompass any of the
combinations of R18, R19, R20 and n described above. In one specific embodiment, R18 is
methyl. In amazessenraotiment, R18 is halo. In another embodiment, R1Bds/hiyzsyopt k2 another
embodimenth®eigalneoyagrular diseasep, tahioagsontfienlanditsasnsend RIPeORIsHyeRgeanimtipibtidre
embodimeningd? @mﬁm&@immmi&emm&me%w ety s egesbiPRartic compounds

include, but ar no&llml.ted to. A N,0,Br In ano% er.enl LoVi d he in are.cor ounds of
510 enesis melude, ln.l nb?e Fdome rohn ??

formula (VII): p%armaceutlca y acceptable salts ates, and Stareolsomera ereof,

wherein: R f@gigﬁanced heart failure, renal impa;rment endotommia, toxic shock syndrome,

osteoarthntls, retrovirus replication, wasting, meningitis, silica-induced fibrosis, asbestos-induced
fibrosis, veterinary disorder, malignancy-associated hypercalcemia, stroke, circulatory shock,
periodontitis, gingivitis, macrocytic anemia, refractor_‘y anemia, and Sq-deletion syndrome.

Examples of pain inciude, but ;re not limited to those described in U.S. patent
publication 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.

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
arthritis, tendonitis, and myofascial pain.

_ Examples of neuropathic pain include, but are not limited to, CRPS type I, CRPS
type i, reflex sympathetic dystrophy (RSD), reflex neurovascular dystrophy, reflex dystrophy,
sympathetically maintained’pain syndrome, causalgia, Sudeck atrophy of bone, algoneurodystrophy,
shouider hand syndrome, post-traumatic dystrophy, trigeminal neuralgia, post herpetic neuralgia,
cancer related pain, phantomn limb pain, fibromyalgia, chronic fatigue syndrome, spinal cord injury
pain, central post-stroke pain, radiculopathy, diabetic neuropathy, post-stroke pain, luetic
neuropathy, and other painful neuropathic 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 syndromes™ mean a chronic pain disorder characterized by one or more of the following:
pain, whether spontaneous or evoked, including allodynia (painful response to a stimulus that is not
usually painful) and hyperalgesia (exaggerated response to a stimulus that is usually only mildly
painful}; pain that is disproportionate to the inciting event (e.g., years of severe pain after an ankie
sprain); regional pain that is not limited to 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 cutaneous ulceration).

Examples of MD and related syndromes include, but are not limited to, those
described in U.8. patent publication no. 2004/0091453, published May 13, 2004, which is
incorporated herein by reference. Specific examples inchude, but are not limited to, atrophic (dry)

e MD, exudative (wet) MD, age-related maculopathy (ARM), choroidal neovascularisation (CNVM),
retinal pigment epithelium detachment (PED), and atrophy of retinal pigment epithelium (RPE).

Examples of skin diseases include, but are not limited to, those described in U.S,
publication no. 2005/0214328A1, published September 29, 2005, which is incorporated herein by
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R22, a K23, and R24 are each independently: halo; -(CH2)nOH; (C1-C6)allcyl, optionally substituted
with one or more halo; (C1-C6)alkoxy, optionally substituted with one or more halo;-or two of R21:-.24
together form a 5 to 6 membered ring, optionally substituted with one or more of: halo; (CI-C6)alkyl,
optionally sestiwtedanith one or more halo; and (CI-C6)alkoxy, optionalpesubstinsied 1#&h one or

more halo; RESerpehyrotfisrexaaricsiyo e, SHeryPAUipdeds) sRtaiset FC re@BhikyPopEoTlly
substituted witasener arseraie firlacEiigdwidr ogepiconClr-b6 ialbythmapiaralydsuhstitated with one or

e P o o0 200 ed s U R AR RIS g 3é?si%n onthee &m%&n&s hment

two of R22-R24 are halo. In another "émbod Iment, two of R22- R24 are ( g@opﬂona

substituted wﬁﬁmcaPﬁeas?@rvﬁarbbemoaﬁr@fﬂw‘éﬁfﬂBﬂhﬂ@maﬂﬁfowlmﬁ*ﬂl%#éﬂ(@ BfiiRGxy,
optionally skbstititestvuitiheiniearazigiciagigahthanolherenibibtinednis Gheiofdd2deKidtare is halo, and

another on%t@%@x&%ﬂﬁ%&%&@@l&ém%ﬂn@{w Retitytad.yvith-Ane Hmae IRalesh another

embodiment, one of R22-
pilaris, and stucco keratosis. The term “actinic keratosis” also refers to 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 , fegs and
thorax), excrescences of keratin referred to as cutaneous horns, hyperkeratosis, telangiectasias,
elastosis, pigmented lentigines, acanthosis, parakeratosis, dyskeratoses, papillomatosis,
hyperpigmentation of the basal cells, cellular atypia, mitotic figures, abnormal cell-cell adhesion,
dense inflammatory infiitrates and small prevalence of squamous cell carcinomas.

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 virus, arsenical keratoses, sign of Leser-Trélat, warty dyskeratoma (WD), trichostasis
spinutosa (T8), erythrokeratodermia variabilis (EKV), ichthyosis fetalis (harlequin ichthyosis},
knuckie pads, cutaneous melanoacanthoma, porokeratosis, psoriasis, squamous cell carcinoma,
confluent and reticulated papillomatosis (CRP), acrochordons, cutaneous horn, cowden disease
(multiple hamartoma syndrome), dermatosis papulosa nigra {DPN), epidermal nevus syndrome
(ENS), ichthyosis vulgaris, molluscum contagiosum, prurigo noduiaris, and acanthosis nigricans
{AN).

Examples of pulmonary disorders include, but are not limited to, those described in
U.S. publication 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 arferial hypertension (PAH); pulmonary artery .
hypertension; idiopathic pulmonary hypertension; thrombotic pulmonary arteriopathy (TPA);
plexogenic pulmonary arteriopathy; functional classes I to IV pulmonary hypertension; and
pulmonary hypertension associated with, related to, or secondary to, left ventricular dysfunction,

46 mitral vatvular disease, constrictive pericarditis, aortic stenosis, cardiomyopathy, mediastinal
fibrosis, anomalous pulmonary venous drainage, pulmonary venoocclusive disease, collagen vasular
disease, congenital heart disease, HIV virus infection, drugs and toxins such as fenfluramines,
congenital heart disease, pulmonary venous hypertension, chronic obstructive pulmonary disease,

interstitial lung disease, sleep-disordered breathing, alveolar hypoventilation disorder, chronic
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is halo, and another one of R22-Ris (C1-C6)alkoxy, optionally substituted with one or more halo. - In -
another embodiment, one of e- 24 tc is (C1-C6)alkoxy, optionally substituted with one or more n24
halo, and another one of R- R24 is (C1-C6)alkyl, optionally substituted with one or more halo.

hi another eRibodi#atit; two of R22-R24 together form a 5 to 6 membereriVgsARaFI@18pecific
embodimertxRapednHigexditede tronttiiegissosensbisvbareariling. drsplads pekiticcdidisendfment, R22

and R23 togaifiebigimipharyldinghlbrmtbabambolinemnicdheting tosaead lyuRR22haiskR23 is

optionally sub tituteddwitrg Qne or mor o{: halo: (501-C633kal optionall suti tituted with one or more
) ! O‘r . .
halo; and (éﬁsﬁ%%fawo%/_, 3%%&%\1?&? ssl%lsstﬁiotrggs Wltﬁalgﬁle or more halo. cap! n one embodiment, le is

hydrogen. IRCE#B# R HBodiment, R25 is -(CH2)OH or hydroxyl. In another embodiment, R25 is
phenyl. In another embo#@ineplesRR sstestos(febiciGatkytrsoptions Ibpsadyshidittddayibose desaitiatiore halo. In

another empaiogal s s Sloopiales, AmiRRAMSHBSMSUHD RAC SHERIS Ralaryy  In one

embodiment, R26 is hydrogen. In another embodiment, R26 is (C1-C6)alkyl, o tionall}{ substituted with
Gne o mord S+ SHE EHEHERNERE s 2t 1 AROURLP BB e TP h TR bodiment,
nis 2. pleural effusion, benign exudative effusion, pleural plagues, pleural calcification, diffuse pleural

thickening, rounded atéiectasis, fibrotic masses, and lung cancer,

Examples of parasitic diseases{inc}ude, but are not limited to, those described in

U.S. publication no. 2006/0154880, published July 13, 2006, which is incorporated herein by

reference. Parasitic diseases include diseases and disorders caused by human intracelluiar parasites

such és, but not limited teo, P. falcifarium, P. ovale, P. vivax, P. malariae, L. dorovari, L. infantum,

L. aethiopica, L. major, L. tropica, L. mexicana, L. braziliensis, T. Gondii, B, microti, B. divergens,

B. coli, C, parvum, C. cayetanensis, E. histolytica, I. belli, 5. mansonii, S. haematobium,

Trypanosoma ssp., Toxoplasma ssp., and O. volvulus. Other diseases and disorders caused by non-

human intracetular parasiteé such as, but not limited to, Babesia bovis, Babesia canis, Banesia

Gibsoni, Besnoitia darlingl, Cytauxzoon J%Eis, Eimeria ssp., Hammondia ssp., and Theileria ssp., are

also encompassed. Specific examples include, but are not limited to, malaria, babesiosis,

trypanosomiasis, leishmaniasis, toxoplasmosis, meningoencephalitis, keratitis, amebiasis, giardiasis,

cryptosporidiosis, isosporiasis, cyclosporiasis, microsporidiosis, ascariasis, trichuriasis,

ancylostomiasis, strongyloidiasis, toxocariasis, trichinosis, lymphatic filariasis, onchocerciasis,

filariasis, schistosomiasis, and dermatitis causqd by animal schistosomes.

_ Examples of immunodeﬁcienéy disorders include, but are not limited to, those
described in U.S. publication no, 2006/0188475, published August 24, 2006, Specific examples
inciude, but not limited to, adenosine deaminase deficiency, antibody deficiency with normal or
elevated Igs, ataxia-tenlangiectasia, bare lymphocyte syndrome, common variable
immunodeficiency, Ig deficiency with hyper-IgM, Ig heavy chain deletions, IgA deficiency,
immunodeficiency with thymoma, reticular dysgenesis, Nezelof syndrome, selective IgG subclass
deficiency, transient hypogammaglobulinemia of infancy, Wistcott-Aldrich syndrome, X-linked
agammaglobulinemia, X-linked severe combined immunodeficiency.

Examples of CNS disorders include, but are not limited fo, those described in U.S.
publication no. 2005/0143344, 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
&4 Lateral Scierosis, 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 that occur in the absence of other'central nervous system impairments.
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Compounds provided herein encompass any of the combinations of R21, R22, R23, It n24, R25, R26,
and n described above. As used herein, and unless otherwise specified, the term
"pharmaceutically acceptable salt" refers to salts prepared from pharmaceutically acceptable non-toxic
acids, includk@asmrgaie acids and organic acids. Suitable non-toxic acigsincsacis/morganic and
organic acids such as, butxaeplaniEaNs izeaticasl gilvied apthdreméiontieds dnbselfohimpibenzoic,
camphorsuliiice&iFiceiene putiRiGe dAEGodHiMatss frsitneduerl i 2abianien glucorenic,
galacturonic cggicgﬂ.ﬂxgg)tgro ic, rclgd chlf?ric, isefhioni dIea%tic, malg“:ﬁurtrelglic, ndelic,

| )
methanesul%nl , mucic, nltrlg,rﬁaeﬁ%lc, p’éﬁfoﬁq%"ﬁ?&? ﬁﬁg’ﬁ&aCeﬁE,arﬁr%%lonlc, ptﬁbsp oric, salicylic,

stearic, suckitie/dimegsited ssimediemdiends seluds b awmeslindisiaptimmyikein inime embodiment,
suitable areskyshiaehtosia,ifjyarakiomiz, phiaspboritanskanliue aiftse k4odGhjury, head injury,

200910421 GRETISZ0BAILLRA ovmirome, AIHTEMISHEI A ALUAIRSS QRS spsglfied. the term

[
"solvate” means a compound that further includes a stoichlometric or non-stoichiometric amount of

solvent boufRI4SyRbRERBt IR RO HEPHRALE ERAFROHEEORI TEREHHES S AR IRA T HHE SR Re is a
hydrate.  SCL acyisSGEcuthentsi SChriiramieSSIotherdisedpaditied, BrevwerBadiprddyudiomeans a
derivative ofa<eRrRRAHAMAdRRLCEh Y REMES: Rueiea OLAMWIRE SRR+ deibieirgdirgliconditions (in
vitro or in vi\s/ 12,tP quyio!cg thdel co[nogound. Examples oLgrodru s include, but are nat limited to,
al SNoCK, aien Ve ONSCIquUSNess, headac ZuseH.. SINEsis Erm 088, QIZZINEess

compounds that comgrise ?.)I‘O ydro -zaf:ﬂe. moieties suéﬁ as |pﬁ_‘yd(b.fnyza8’l-§‘arm €s, biGhydrolyzable
esters, biohSReRAESHEwarsiem sreation ighiinyslem disarbreatcsiBhiiydimydiapie wrsritateand
biohydrolyzaéiespiresp betievisralagaamenl hegmiarpies, ahpserttugs include compounds that comprise

-NO, -NO2, -ONO, or -0 ieties. P ically b d usi |I-K hods,
such as those Qesc(:izaed%ﬁgglg%% ﬁﬁg :%%gig%ﬁﬁg}ggygg{ fe s, gggﬂ%%%%rjg gggg o

_ i _Chemistry and Drug Discovery,
(Manfred E 2HR5mate direens. Poefic sremplesigriuerrsdnideiiad BuRgY sttt at4¥elvier, New York

1985). respiratory distress syndrome, bone resorption diseases, chronic pulmonary inflammatory diseases,
dermatitis, cystic fibrosis, septic shock, sepsis, endotoxic shock, hemodynamic shoek, sepsis
syndrome, post ischemic reperfusion injury, meningitis, psoriasis, fibrotic disease, cachexia, graft
versus host disease, graft reje?ction, auto-immune disease, rheumatoid spondylitis, Crohn’s disease,
ulcerative colitis, inflammatory-bowel disease, multiple sclerosis, systemic lupus erythrematosus,
ENL in leprosy, radiation damage, cancer, asthma, or hyperoxic alveolar injury.

Examples of atherosclerosis and related conditions include, but are not limited to,
those disclosed in"U.S. publication no. 2002/06054899, published May 9, 2002, which is incorporated
herein by reference. Specific examples include, but are not limited to, all forms of conditions
involving atherosclerosis, including restenosis after vascular intervention such as angioplasty,
stenting, atherectomy and grafiing, All forms of vascular intervention are contempliated herein,
including diseases of the cardiovascular and rer‘zal systemn, such as, but not limited to, renal
angioplasty, percutaneous coronary intervention (PCI), percutaneous transluminal coronary
angioplasty (PFTCA), carotid percutaneous transluminal angioplasty (PTA), coronary by-pass
grafting, angioplasty with stent implantation, peripheral percutaneous transluminal intervention of
the iliac, femoral or popliteal arteries, and surgical intervention using impregnated artificial grafis.
The following chart provides a listing of the major systemic arteries that may be in need of

treatment, all of which are contemplated herein:
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~ As used herein, and unless otherwise specified, the terms "biohydrolyzable carbamate,”
"biohydrolyzable carbonate," "biohydrolyzable ureide" and "biohydrolyzable phosphate " mean a

carbamate, carbonate, ureide and phosphate, respectively, of a compound t
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Examples of dysfunctional sieep and related syndromes include, but are not limited
to, those disclosed in U.S. publication no. 2005/0222209A 1, published October 6, 2003, which is

incorporated herein by reference. Specific examples include, but are not limited to, snoring, sleep

apnea, insomnia, narcolepsy, restless leg syndrome, sleep terrors, sleep walking sleep eating, and
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It should be noted that if-there is a discrepancy between a depicted structure and a name given that
structure, the depicted structure is to be accorded more weight. In addition, if the stereochemistry of a
structure or a portion of a structure is not indicated with, for example, bold or dashed lines, the
structure or wortigny/efziye structure is to be interpreted as encompassing&iirstgpegiaameys of it. 4.2
METHODS @ umRicAf MéchdsstREY EEdRdiADr HbaTA GHEMBENRatory conditResvitbabiierein are

methods of %&B&cﬂf@’ﬁﬂ%%a&ﬂ?&B&H&Hé%ﬂ:&@ﬂ%&i&%@%ﬁé&% Ct%ﬁ{ﬁi@{%éi'&ﬂ@&ﬂmpound
provided hegein, or a pharm acceptable s It solva 9 dra rodrug, cI thrate, or
e g R

stereoisomer {HerEst. HRitBEPEY o555 5 i \ﬂﬁg‘ﬂaﬁe ein can
control angiddiérrerssrofitrdnityilgire rovia dilisaofhodreain Emk%hwﬂn@wmg*abuﬁhmmmlted to, TNF-a,
IL-113, IL- 1aaﬁwaaz,§Mﬁ@ﬁmma{m&c%ﬁw@@@@%mJa?m@maa@o&@l1124 Without being

limited by a lpartl ular th g i!no cs"?c%da% par(i)(wded rein .can Zf§t|mulatﬁ the eDroduguo cetfaun other

cytokines mc?ud0 TE 1 act as a costmu ait%eflf 3ig Ral for T cell activatio c'EFelsu?tlng in

increased pﬁ&l&fmmﬁ*b‘f*egﬁta%ﬁﬁ%%ssﬁewagmaatmaaﬁmh@abﬂ@nfmzrﬁﬁ?éﬁaﬂmmmhﬂﬁamn
compogn_dsmurdaiﬁmmm,en&&m&&iﬁagﬁmﬁw&ﬁdi%amgwﬂbmwMﬁ@tﬁ&lIular
Cytotoxicity (A%&)‘ammr@)oHA&%M%&E&\A&@&&Q&E@Jwpaxr@ﬁamggwm M%ﬁi?%@%@(% cytotoxic,

and thus, may be useful as chemotherapeutic agents

onsequently, without being limited
particular th |l§}p?5%?3‘8l"‘gﬁpé‘fes‘fuﬁﬁ%ﬂ%@ﬁﬁﬁ%‘ﬁﬂs@é‘é@?&%ﬁfﬁf’@iﬁﬁﬁ?@ﬁﬁo@g FGRFEd herein
may render testemscmatin teeengrtiseasamigiayidasion fraaweatigyydddy dettisetin dowpatiisiglers.
Examples o&ﬁ&e&sq&%@mwﬁﬂmwsaaguts&&&mﬁéim&@ééﬁusamﬁfmwﬁgmr&ﬁ&ﬁ@giated with
angiogenes g, R MBS BULIOUICS Ie, Compler Raganal P A Sydiome GRS, Mecular
Degeneratlon 3 elated syndromes, Skin diseaces, purmonary disorders. aepectos-related

disorders, pa¥i %@G%&%@é‘emﬁfhéﬁﬁﬁéim @Fﬁé%#@%ﬂh@ﬁ%&ﬂo@é‘@ﬁgq?ﬂwuﬂheroscler05|s
and related slisasdiRrEnkbasdysichia palksieaisan s dieddisodetm e fiaglohinhpai) panshielated
disorders (€ guAReabesl t%o‘i?clﬁﬂﬁdl,q{é%f @ﬁféoﬁg‘&@@e&@r%ﬁxgﬁz%%éggsd'Sorders

As used heréin, and unless otherwise specified, The terms "treat,” "treating" and "treatment" refer to

the eradication or ameliorSHSPPISF 8T HEROEEPHIoRIEN: Aot TP 6T SHer St ity Rip BERAS AR fed with
the disease tbestidoreéred indRaimbliratiodim 8Ats/ A3 420mb reldishedrintriizipheikigréad or worsening

of the disea%&%sﬁaead@faigwlwwﬁm smxﬁdeymﬁir@ti@aﬁém&é mprﬁlﬁé@wylactic or therapeutic

agentsto a ]SIUbl?g E\)/%/Kll'g)h ) 3(93 sease Ollradi!‘?1 rder tL ngredergnb]%g r‘;[;e ms re;er to the
administration ora co Jhd providéd ne r‘eln R AN R T A e agent, after the
onset of syn?é?éf*ﬁ'scﬂﬂsthe partlcular dlsease | As used herein, and unless otherwise specified,

the terms "prevent," "preveaisngesatd N pravRntintisoratey it lite, pieyenit nnfib ecpnsel deeaitsence or
spread of a glispass s s AIWPEHIARS, Bétmﬁ@rﬁéfﬂ‘lpé%%ﬁ?&@@ﬁei@l&ﬁ{ talR empediments, the

terms refer to the treatment with or admlnlstratlon of a compound provided herein, with of without other

additional alTEREIMBBUHHE FABPIS ARt BrdntiprdRs °p§ﬁ‘?8fﬂ§?1§}’?8’p‘8ﬁ§ﬁf?%ﬁ P GPBisease or
disorders prerfbisiphashedimespiretent disiresscondpass bheeirdsiition dssesdustibroftigisnptom of the

particular diamem&mmmimm Riatant. kRIS eASRHN aaaﬂﬁu&aaﬁr@@m%mmreventive
regimens in ce rtain em odlmints .In addition. patients who havlakanl}lstgn(% OE’ ccurrlr]gt s&mptoms are

also potentlglucanéuaaf' SHorhe }See\%eﬁtlf)e e ?sl%géirﬁyﬁ%mgerm (r:evefn gnﬁ’r%léc

|nterchange§b19ku§lé’ﬂ'99ﬁ?\dﬁﬁﬁhféﬁncﬁﬁ@p?ﬁﬁﬁ?c HaGkfRstpn and AIDS ‘A@"Ué@@l’?f’éﬁ*éﬂﬁ’h&hd unless
otherwise speaifiadidetiarz)shananaigepondidifiaginepashdtiyBoAgRMERTT s dbgpeieinting or slowing

the progressigs SRR g@{@&ﬁ%@ﬂ@g ol RHISCARRIOLABLIGK %@&9&3&%&&9{; EVRLoms,hereof.
Often, the bei]eflual effects that a sub ect derives from a EF)ﬂ@ lactic and/or ther&ﬁ%utlc agent do not

result in a cHFEBHHEE gﬁdglé'tlﬁjeoﬁ%fﬁséﬁ' P Hps et At agilfg st s treating a
patient who #rdcPeriffavstitrofactirayariBidfadidisdaseuih meuterﬂmctmqu@wmtdotomwmie the

recurrence gtihRiHiaNastodidand sepsis syndrome, post ischemic reperfusion injury, malaria, mycobacterial
infection, meningitis, psoriasis, congestive heart failure, fibrotic disease, cachexia, graft rejection,
o oncogenic or cancerous conditions, asthma, autoimmune disease, radiation damages, and hyperoxic
alveolar injury; viral infections, such as those caused by the herpes viruses; viral conjunctivitis; or
atopic dermatitis.
In other embodiments, the use of compounds provided herein in various

immunological applications, in particular, as vaccine adjuvants, particularly anticancer vaccine
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- WO 2009/042177PCT/11S2008/011124 As used herein, and unless otherwise specified, a
"therapeutically effective amount" of a compound is an amount sufficient to provide a therapeutic
benefit in the treatment or management of a disease or disorder, or to delay or minimize one or more
symptoms agSomewe¢t1vith the disease or disorder. A therapeutically effeetirarameumt oféa compound
means an asfisvitsasiiésciprediie ddeRublitetiendyoReSHMSHREA PWItishsthdexkic taRi8s, witkbhsprovides a
therapeutic inesphiatedthedkentmentifi s nagene it oktha dispased rmiise Mtiodinente ilo relate
"therapeutictgljcg effectple amount can, encompass an amount that (i}gn&rpves pverall t %Q%Qgr,oreduces

) e 1SEE Of COmpoun vided herei in combinanon with vac {Féat or prevent.
or avoids symptoms Or causes 01 disease or dlSOI’(ﬁneI’, or enﬁances ﬂ]e t‘herape@tlc e? ICacy OF another

therapeutic Beripus diseases, aad ofhervpritesseh ] immueeretdelAfracrepeeinds such gsophrpiRivally
effective amiesmiitehtoc@fiyergidriaaimmount sufficient to prevent a disease or disorder, or prevent

s recurrence. A prophylgglcaly HaebiAMOuL gL AP RAHI DERRS RAAMAY gl nerapeutic
agent, alone or in combination with other agents, which provides a prophylactic benefit in the

/ P .

prevention 8PS HEEREE: SFHEIEIMESF &) B W SOt A R8T SR%E %N amount that
improves ovegigtisrolotbpl firitedr reeieatedesr thanggesh hgtaoticoedflisionyodt artistiieamdrapiyiactic agent.
D et o B e to Zeld

.S. patent nas. a to Muller et al., in variqus U.S. patent publicatigns to Zeldis,
inotuting pUbTERlE S BB B A S B LR B At
Myelodyspl &8 drb e © 2bo AR5 Tog p Aley 5aB Fam &e adiisterhin 2 1pnyo0Rna fedrendsigofthrarious
Types of Cancernand mgm&s& bk, day bﬁﬂih_ademﬁ p%@dtié’ﬁrﬁaﬁmagﬁrﬁédﬂy@lemmﬁf@rﬁbve
Diseases). FXaoples,alsn, UG 95e J5P6IRES I IO 0403274, pUblshag Risergoer 2, 2004

All of these references are’incorporated herein in their entireties by reference. pecific
examples of &HTERY RIEYGHE bt HPaa8 BT ifhitEL PR YOS BHHESHArE S FORAH IS Ry/mph
node; breastbea 3 mgcras: apastidintestrmbtalct) ndraovabpyp! estaterboot @A regtérmm aboutth) brain;
head and negkistheaati 46 g sikitlReai: RANGERFIHARE PGSR AbsE 1 RiRddabolaNXe RSl Passages;
and AIDS-r%}Eq}ﬁq&angera%b Itl‘%%%? ounds are r’:;}Isto %‘:’cﬁft Jor treagn% ancers o{t e btl%gd and bone
marrow, such as mﬁ]ﬁipﬂe mye omg and acute and chionicled Mids, Tor exampie, 2fy(r}r‘ilp obfistic,
myelogenous, lymphocytic, and myelocytic leukemias. The compounds provided herein can be used
for treating, prevertig oSEBRONG TV 4G or metastatic tumors. Other specific

cancers include, but are ol itk o aANRRGE, DA AL AUMD oS elipANR 2

meningioma, hemangiopericytoma, multiple brain metastase, glioblastoma multiforms, glioblastoma,

brain stem §fioTHE; ﬁ%ﬁﬁéﬁﬁﬁé‘fglf‘ﬂﬁﬁéF?ﬁf?f’ﬁl%ﬁ?l%ﬁ%ﬁ‘ﬂ‘—’éFﬁ’é‘ﬁﬁﬁ'ﬁﬁ?@%ﬁ‘fﬁ?‘i@ﬁ%éﬁ?ﬁaﬁgnant
glioma, anaplasxiords{fGeytodhaiienegetasiidroligbdénaxbetiopesitineuraeniiid bervdnt Ubeoajrectal
adenocarcingmsndlbken s Folk sRlorasialisAnGss (MMRSECARIRiGalPIostalicaLcinaMRFastastatic
hepatocellulcarng%g%isngn a K%%gssi's gglr(f‘f%mat kargt&z?e acute m0¥§loblgstic leuk: mia,.gfygnic
lymphocytic feukemia ?‘c]fﬁ*lf‘f ORI S yrh”bhg‘rlﬁa, R S R ey AT BT SR KT e
lymphoma, BlAResseBucalY BReBinbn sl foliaie| slgrase, sreoisomer or prodrug thereof, can also

work to alleviate adverse effects associated with certain second active agents, and vice versa,

One or more second active ingredients or agents can be used in the methods and
compositions provided herein. Second active agents can be large molecules (e.g., proteins) or small
molecules {e.g., synthetic inorganic, organometallic, or organic molecules).

Examples of large molecule active agents include, but are not limited to,
hematopoietic growth factors, cytokines, and monocional and polyclonal antibodies. Specific
examples of the active agents are anti-CD40 monoclonal antibodies (such as, for example, SGN-40);
histone deacetlyase inhibitors (such as, for example, SAHA and LAQ 824); heat-shock protein-90
inhibitors (such as, for example, 17-AAG); insulin-like growth factor-1 receptor kinase inhibitors;

" vascular endothelial growth factor receptor kinase inhibitors (such as, for example, PTK.787); insulin
growth factor receptor inhibitors; lysophosphatidic acid acyltransrerase inhibitors; IkB kinase
inhibitors; p38MAPK inhibitors; EGFR inhibitors (such as, for example, gefitinib and erlotinib
HCL); HER-2 antibodies (sucﬁ as, for example, trastuzumab (Herceptin®) and pertuzumab
(Omnitarg™)); VEGFR antibodies (such as, for example, bevacizumab (Avastin™)); VEGFR
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WO 2009/042177PCT/US2008/011124 Cell lymphoma, low grade follicular lymphoma, metastatic
melanoma (localized melanoma, including, but not limited to, ocular melanoma), malignant
mesothelioma, malignant pleural effusion mesothelioma syndrome, peritoneal carcinoma, papillary
serous carcWwnsas/gametologic sarcoma, soft tissue sarcoma, sclerodermarastangmisadasculitis,
Langerhan&bibiterstivel assior rmsnmo Skrépaaifit biorsy sphiiars S3itdah endrol T8 3akA2 2hbtinone
refractory prostaishitaopaEuthssCiatkhighie]skosafiling)) € 3AcaiNBiB (esaasiablehapnoerlular
carcinoma. (ialdensiions. mackegleling e maldstng Myeloma.Jassleniaysiaa. fallopian tube
cancer, androgen Jndependent prostate cancer, an rgger_l ependent stage ¥ non-metastatic prostate
cancer, hofRBHE!] sﬂﬁ%ﬂ@ﬁ?&gﬁﬁ%?&ﬁ%ﬂ% i endhndiehrestmpletteBelhapilary
thyroid caromdsmds fotlicudgertia\inoiadedrei asmet, Inmitedittamn tioynode aganci redraatibiotddeiogiyoma. In a
specific empdipgRcihe cancer is metastatic. In another embodiment, the cancer is refractory or
resistance to chemothergpy or radiation., In one embodiment, provided herein are methods of
treating, preventing or 'm%?ié’&[ﬁde\?g%ﬁ%‘?'Sﬁ?fgp(?ﬂgﬂ iR B R B i CR RS B s ke miia,
chronic myéfseiptkeate déaendinganhe Bpasifirobiictionduke triated.aueyaniyéivgesveasstieukemia and acute -
myeloblastic leukemia, inGtiginghieuiemistiiatal prélanse or sRiiakanior resistanboas sigalosed in
U.S. publicgtion ng., 200 ished February,9, 2006, which is.incorperated.in its.entirety by
ereronce. R e e
leukemia infAUYdES, aSHTEIASE ArRtR I ERmEHmE s HAsB s adetrlesini g 1dpiakins Alerseipge leukemia,
acute lympheblastidripukemigorecuttatralegeinouadetiteini andiishaciicaspyaltiiastieptetikemia. The
leukemia cqg, b JRIARSRL AR AIARISIAR SN E HERAL BN LR oI laRaed” refers to

a situation where patients who have had a remission of leukemia after therapy have a return of
leukemia cOIEHE4RAMEIHAS: Bisgis ncirenes n Bt ATaSRIBY sdiumy AROREISRPSUBR o resistant”
refers to a circlinpsiaincaiiyerengatiemton docthdftendntenbipatiaatmerntittaveigEsitdual leukemia cells in
their marrowydrochloriddf\caneiaes; eabssiinterlcriavidndhatatiaromaiRedsigfilmatingfireyenting or
managing various iypes.of Inmipfiomas. neluding Nonddosgkin s dymphoma. (Ml The erm
lymphoma relers a neterogenous roup dfcxtgopfasms arising’in fie reticufoandothelial and lymphatic
systems. "NprosraiderSesiRiveaderAorralatimaesronraing SereugrHS oy kéilitrgieacof the immune
system, inchsdingdyraplvmnbias doonetion owosplers, diverxsack gastoainiestinaletract, Examples of NHL

include, _b%@JS&%EEB%EE&&%&%}%&8&}%&%&&%@”%1%@'ﬂ%é&ﬁlbé{@&'é%g?ﬁtﬂicimefmediate
differentiation, intermediate lymphocytic lymphoma ILLgI(&dlffuse go% differentjated Ié%@

. ) ma, ( . hocytic
lymphoma (B3P Ee FRPLRSIRE SR AR, SRS LI HSUER FaRARISHSRIR ISR e ,'%rﬁsmar
lymphoma, extrdnzastirtsyzetofitbuirn ahoemt| sydivh ohridatelt clandbaiectopenidtartsehattc roreinge
(nodular, gim%okz!azﬁfoan&m@g&@rmaﬁ Nﬁ?égﬁﬁméﬁaxuridin_e; fﬁaagzmegmsmaaﬁs&argm;isorders
associlate Ith, .ot characterjze unaesired angiogenesis Inc, e, bul are n t_ mited to .
mmmato AP R el S G S MBI St RSB I e
bacterial didéarseisindpidracetda diasfamifiednedesing @ropabn korerae FiRgoBuRd Pe9ddEnoroidal
neovasculargisgasesciatinadedvascplsliddiseasediand i cubdasiddrnidn vasemasizatinmpf the angle).

Specific exgmples of s dissaseranshdiserdats AsRRsialnd Wilh REsRARG IRt gk iRresired

angiogenesis include, but are not limited to, arthritis, endometriosis, Crohn's disease, heart failure,
advanced HEERESFEIAE A TRPI RIE TR @RT e F5TB R B8R B BI R AR SRR MRN8 % 3 Firitis, retrovirus
replication, mabtireyameringitisiesipcacdnteceddibrosimdasivs togderiiopdifisrosiv; witaitiary disorder,
malignancyaeseaiaestimainalaenaRr, SRl CHSaldR e hslochRREQRItpheHagiLS, macrocytic
anemia, refrac(t)gr X e:rJe(r)niqé rgndl 5g-dglgt'%r_1 %Xgudrg_maedli . Exa%lsgs ofligairé.inr]clude, but are not
limited to those esgh%gg In ffg patent pap |ca{?ohpr]o.%815ﬂ5’§tf§f : bﬁ% ished"september 15, 2005,
which is incisiptPafSaeh BFRlPMYpiRcTelatsc e ioplapiie tyiparompainipesifas RRorarE%Rst limited to,
nociceptivenhgaishiatidapitiaiayeainp icedns pporfifneoeid it i dinchiye i gpathilauane, visceral pain,
migraine, headaghe andhosiRParRHNR AR pummylfc@@maéﬁﬁ,@ée?gﬂﬁg&% RAURAREI UGS, Bt are not

limited to, pain assocjated with chemjcal or thermal bums, cuts of the skin, contusions of the skin,
osteoarthritfa: PR RS T RIYR R G b HTREE SRR TRt s Parsomy g, SRERamARIHE  ropathic
pain includéyéurkrsidr shinemeuitios; CPPSapetieiCRROypendzochie sulsfmpathlisordystrophy (RSD),
reflex neureyaselalasddyataR e iepaflystiophyrory MRt atisaldna pudinash RN RESAFIRe;
causalgia. sudel alraptyofibon, lagneyiodystroni, shaulder, hand syndiome, post-raumaie
dystrophy, frlgemlna ’neuraFgla,’pos erpétic neuralgia, cahcerp?éfateg’pain, phantom’limb pain,
fibromyalgi&?@ﬂ%ﬁé%@iﬁ@%gﬁhm’éﬁpgﬁﬁi&‘ﬁ@éﬂﬁ%W%ﬁ?ﬁ?‘@éﬁﬂ‘ﬁi‘f?@%ﬁéﬁ‘@ﬁéﬁﬁ&in, radiculopathy,
diabetic neuropathy, post-stroke pain, luetic neurop@thy, and other painful neuropathic conditions such
as those induced by drugs such as vincristine and velcade. As used herein, the terms "complex
regional pain syndrome,"” "CRPS" and "CAPS and related syndromes" mean a chronic pain disorder
characterized by one or more of the following: pain, whether spontaneous or evoked, including

allodynia (painful response to a stimulus that is not usually painful) and hyperalgesia (exaggerated
racnonnce tNh a2 otimiiliie that ic ricriallvy onlvy mildhvy nainfii: nain that iec dienronortinnate to the incitinA



Examples Of MD and related syndromes include, but are not limited to, those deseribed in U.S. patent
publication no. 2004/0091455, 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
maculopathyw@RhM)gaimroidal neovascularisation (CNVM), retinal pigmentepithedigm giatachment
(RED), and &tbulsrsiobidteidprignessilapsiatiuwredRRERprectide; Erapoepiies oitdkitingdisdfses include,
but are not limitestite, siass WessiRediiaddne sRulicatignine 288/ %A~ ku published SGRiember
29, 2005, whigh s iacorpataledtherein by, WO, 2009(0421TRCHILIS2008/01 1124 reference. Specifc
examples include, but are not IMited 10, KEratloses and related symptoms, skin Bleeasde B isorders
characterize B8 YR8 she epidermis, acne, and wrinkles. As used herein, the term
"keratosis" refers to any |eshensetvidegpisexid barkedbyithiespresenaepiof Tircumsetihagdayergrowths
of the Moy Ry SruRAlicla, AL E iR RGBS SRAAIEIC ARGHIOBI, kgratoacanthoma,

keratosis follj ﬂaﬁge arier disease), inverted foflictlar keratosis, pa moplantar_kera’goaerrha (PPK,
keratosis paftiafi %ﬁﬁﬁ%’éﬁsﬁ%ﬂ'ﬂ@ﬁ%hﬁﬁ%ﬁﬁ’é‘fﬂ&ﬁb“ﬁ’éﬁ%ﬁﬁﬁs?‘?‘ﬁ%‘%‘fhﬁ‘%ﬁiic keratosis"
also refers temahitinkeratosis; kagtdids senitisole mitogsehiisie g seriis rbiditodkcintosisst
keratodermanpkdtesiRits adb iRl Bhn SRPANRRICHERHRlgsR AR fI8r2.4R-R8RBE sl waLt. senile wart,
or basal cell gaplloma Keilesis i charasterized. by one or mare.of e followind symptoms: fough
appearing, scaly, eryt emat(ils’papu S pTAgUes. SpicUReS S RO duISE DA BSOS LGHEOBETE.g., face,
hands, ears SFHSCROTUFECENEPRRIIUKTCBURIES @PHTRS afidkaratiiDRfak-Ed Bd neyginiesdesminhwsins,
hyperkeratosss|«eias ginttanies aelankinig, Rigmentad JEaEgine ; acaRiRasis, Pasakaratasisin,
dyskeratoses, Raplliamalesis demignenialion atiha basplerlis calldar. Abla, mitali fioures.
abnormal cell-cell adhesion, dense In ammatory in itrates an smal?préva‘feﬁce or squarious cell
carcinomas Penzoyistasspsparineststadrntem der waly o5 Reorlslrass frarsiaamsidPnbeardvisepdwicHof the
epidermis inolitiggrb bicaremaleti staddos; divptddidyiipasnidis disesdel bisarders ybpgigthpy the presence

of overgrowthsmaieiipopRifiiNidbitiMei BaBkROLIIBIRMIQ Diections assrciated with RaRiloma virus,
arsenical keggtggggéssggneqf g—:ser-TrgIat, .\évart dysker tpmz’ %{VD , frichostasis spinuiosa (1S),
erythrokeratodernig Vanabiie e RIS CrRtigsgin é‘i%af@%ﬁ?f RYAPRIRHIRI R S Ncutaneous
melanoacantA®raitijser Sraveddahibipsorrasis sisy orsmokisase Inbehithnof) o péketmmdineticulated
papillomatosis:{E R M), capoeixg 6 RIGs CLHRARAMS BN sEAYERIE SRISRIMIHIRISHAM AR He:
syndrome), gymalosis BaRuIant AR (DEMLCRI0Rmal favs YRatomE. (), IGhiiasis ulgaris.

: Xamp

molluscum contagiosum, prurigo nodularis, and acanthosis higricans mples of

pulmonary JREPEEFsHTBRTAR: HRarRrRsci bt fifatsmidhesB BRISEbE S IPIOPSY PrbitaioH s,
2005/023984@AdinpAistishpeh@utohenRine 2098 opviink iviaesthoratediiesetidsfketarende fopecific
examp 'ets (ijn%i%sm '&Har%agxﬂag@tsz&em?%@aﬁaﬁgmﬁq} %?@éﬂ@{ﬁiémhé%%fngﬁumgg%xpertension
and related disorders include, but are not limited to: primary pulmonary hypertension ;
secondary p%ﬁ’frnaézﬁ’éar@ehd%ﬁé?fae%aéﬁ‘ghd(%ﬁ"?aﬁﬁﬁ?ﬁf"ﬁ’%ﬁ% f‘aé‘gg?éiéﬁg’:’ﬁ?ﬁﬁff’ﬁ?@ifﬁpillary pulmonary
hypertensiofAiydipneazeytiding ditydrattehSodicranyrin dintensrsparmpytispérterasantoiopetthic
pulmonary higpesessianifbhdmd adapupnRNadIaTeR BRIIbnbE loPIaXPaE RIC, RLiagnary arteriopathy;
functional cl on tension. and pulmonar: ertension associated with,
related to, o?%ﬁ%éé%é%g%{e%’ \?g%:r{(lﬁf]a%rg Up&gﬂrl?gﬁlgne mr?t?%f\?a v ar a?éré’glscérf’s i rri‘c%i/e pericarditis,
aortic stenoSTE2REFHNSITRA 5 ASARSISHENERE A eRrRIsu StARiHpmRISIovPeride Rharahatge,
pulmonary \sspoettshesiabdidedserasiagematadidafigiseasainorgasimhvipriddlisRages i) virus
infection, drGSERAJOIERHHLD A IBaIGMIOR: ERAIRAI ARRH AR AU SaYenOUS

hypertensio dtchrotnic;obdst‘;r.uctive 1E)(l;)lhmon_alrg/]Idlsease, intersiitial lung disease, sléep-disordered
breathing, alVEOIAr DY POVEntIAtOA tiaa e CATLNIES1 BRIFEIaItRe A ¢ Belatses it Tt 124
exposure toSRiBfitate dlutHbionaiabivirmgsohsenttama hesetnlin dnitarstigyepl dsiaesickde; ¢elledisease, other
coagulationisisersiae aclacpiabiviaypasRHRpli-aRaneRl VUSSR, disRass: iMpusineiudingssystemic and
cutaneous | : i 1as] reoidosis of pulmonary capillary hemangjomatosis.

Examples o?%g%éi%s%%ﬁ%ﬁgg%n%%ﬁgﬁg d§ e, llﬁﬁ(ﬁ gﬁ%té&%ﬁf?&%@%é%eh Al ‘ﬁ%e[%?g’ "publication
not 2005/0 14588158 IBASFEMSH IR Honsh SoRnahrEH e bicite ippraram’ b  rispptatice. Specific
examples iritiegledibe)istengatdlm et dopmbsothel B niasashepptikinalalig Rentanaural effusion, benign
exudative effurinimiewiatplausscmieuriaAiicRlioRHifuss Rls Bl ANCkERIRg IO WadSd.

atelectasis, fibrotic masses, and lyng cancer, .
leukemia mﬁ'igrt:ng fgctor; lIIeLgcocyte aﬁpha interferon; leuprolide+estrogentprogesterone;

leuprorelin; levamisole; liarozole; linear polyamine analogue; lipophilic disaccharide peptide;
28



Examples of parasitic diseases include, but are not limited to, those described in U.S. publication no.
2006/0154880, published July 13, 2006, which is incorporated herein by reference. Parasitic diseases
include diseases and disorders caused by human intracellular parasites such as, but not limited to, P.
fakifarium, W@ R¥41Tivax, P. matariae, L. donovari, L. infantum, L. actRipi ﬁﬁn ’ﬂ%)r L. tropica,
L. mexicandiPEPiiilis RIRALRE campeymsilissosineruile &, 8‘?9%%%?“%’“881?  SMSHRAG lopid Yetanensts, E.
histolytica, lokeditSnenhmscbieSuticterastbisition Exypamiosbvdyise;, ITixppadmangimsiand 0. volvulus

Other dlse%sﬁnmlqlgomeramgspmgmgg@ HHEAGEHUINRIBSHESi ek A Bidlagt limited to,
Babesia bovrs Babesia can nesia Gibsoni iEnoltra darlm%lachgtna; z f&llg?oErmerra ssp.,

Hammondid 88 tﬂmréh‘ae?'ﬁgéaﬁ fgegéaﬁo“g’rg' ' 'é‘h'(':‘gtm‘ﬁrélggsee SECHIC Bxamples nclude, but are not
limited to, mmr&nastmwreﬁrswypammraﬁ@grmmamalseomtsmemearé?%nrwgweﬁéepharms
keratitis, amgglasis, iﬂiﬁﬂdk@ﬁiﬁoﬁfﬂﬁ&ﬁﬁﬁmiﬁui&m&%ﬁ%fﬁ%ﬁamig&i\&pﬁﬂiﬁmﬂﬁiﬁ&diosis

ascariasis, {ichurasis, ang Qét IShSiopH géé% f"lsﬁrd IS g%&%&ﬁuﬁ('@?%ﬂ&h%ﬁ%ﬂ&f'la”as's

onchocercra5|sa?larla5|s C IStOS mrasrs an atltis cau Yy anima schlstosomes
Examples oF AT RRFARS LIS IR eReORide R By BRbeEciREi] Ge WAL BEAth BN RES bed in U.S.
publication hea2006/1BEA7absilblishieo Andles! R4 200 6agSpeicifiiaiexampestansiind sapatimot limited
to, adenosing g %&H%&Q&ﬁ{?%%ﬁﬁt@%%&%@lﬁ%&ﬂh&&fmﬂhQ{aﬁ'ﬁHa&%Qulgéin, itric

ataxia-tenlangi ctasr barel n mon v able imgu frcr ney deficiency
with hyper- Ig’?}fﬁlﬁ'?ré'a}fto Sﬁ'ar X cié gox’ %"TB\ %\’rﬁ:’f mi'r?{?ﬁﬁ %Pe icien vagr e'%ﬁ/yﬁ%iomgg reticular
dysgenesis oRfrepitist gyrqmem,eqieere@rwrgeomw@ge dediesvep; andesrener eIt aglobulinemia
of infancy, Mﬁiﬁmﬁxﬁddé@wwmm%sa&me&wﬁmmaﬂ{emm;&ﬁﬁnﬁcmzﬂdakedoﬁwereﬁmgmmed
mmunodefrcreF&Xelcler r‘%gleslofc rgoe{rs inclu e but enotlmr rg ??%ge described
inU.S pubIPca Ion no 268}5%3?3 ¥ Subtigh une 5’63% RN rpo ated herein by
reference. S’ﬁé‘tﬁ%‘%ﬁé‘ﬁ?ﬂfé@“ﬁa(ﬂ%&’%@ﬁs&@eﬁﬁ'ﬁﬁnR‘é‘li%‘“r?@ﬁf&ga‘ﬁﬁ?%@nm‘i?ﬁﬂ% to, Amyotrophic
Lateral Sclepesi®zéilz heifiubron; pedssaRiek nstlyiRisgasehkhamiiogias idisyhsentel piiplh Sckerosis

other neuroigmuyAQloiGALHISOIRES RHAkASH IAIE BRr¥Rdioma-AGie funuardisidagnees in

consciousness that occur. over.a short %errod of trme and.amnestic disorder, or discreet memory

impairmentd BT BREEAR RS ABUEH P 'GIRE SRRRY 7 PR IOUT S LRRERS SRS aﬁi?n?’eﬂf o
2000/04217XPOFAS2HO8 0adinpaporfiromycinERatnishas; oFN Sifrcridenemoragsdingidromes

include, but g BklimiRsldes; tﬁrese@ndeeﬁgﬂaem& Ro@ulieaionin RindQOSARRBRZZ Grapsiblished June
8, 2006, whi ch |s @ qr,g rated her % Otgf OIE:%G % fr&s%x {ggrqﬁjggemg%s%e not limited to,
e

CNS injury/ amage and relate mes, | are not mrted to, prrma}tf/ brain injury,

secondary Bragrphsigse it Wﬁﬁtﬁ?’%?&%ﬁiﬁ Hﬁﬂ?‘ldﬁ‘ﬁj’s‘eeﬂ%ﬁ?d“i 9x¥fgﬁ’§ﬂﬂury
concussion,coasizaenel ssigorEytscdine xek relwakcon tus imesytipmesnatiosiestsb dunbitbreyatoma,

epidermal hgaloRa, DeHiAMBIAICARIBRRY JChEARIG e IRIARKETRIR ézrameéeﬁﬁgmncomplete
SCI, acute SCI, suba gﬁ%e SO, ¢ hron#H%CI centra) cord S ndrom Browrb§ uarq qme anterior

cord syndrof e Bt KRR IHSIG TR SR é“ hetrofeme SROCKE spinal shock,
altered IeveIswhmns@U@ﬁé%{q@ebﬁabhesmetﬂerﬁé@gﬂm%b@ﬂwmmzmﬁgcﬁplb’ﬁﬂa blurred
vision, emotjgimairtahilihsslegpRaisksiRRECAmAT iHabilitionaRilitelg sermeniBtRHenQHEHans,
behavioral 'méaréaéml%@tsgé)%' gﬁkc aﬁlﬂv@%’%%ﬁmat omedin blngﬁgg o?éﬁ‘re%gr?e #59 1&?@ &g include, but

not limited to, vrra genetrc alle and’autoimmune seases ic éxamples inclu e but not

limited to, HP¢ h%‘éfﬁ@‘h@ufﬂ'é’ﬁﬂfﬁ?@rﬁ%%ﬂ@é%ﬁﬁ%ﬁ?é‘%ﬁ‘é“?é’é’ﬁifﬁtr8??@@5’55%%’%8?%|c
pulmonary indidbitngtonfidiseasesseetinatitissctiystictdsinabisptépiieagootk, sseqasim; anglobgxic shock,
hemOdy”a”H%a‘éﬁ'éBGKreS?a@%&mdE&Iﬂbﬁ;f@ﬁ’ﬁk’rﬁ%ﬂ@'&ﬁﬁ%ﬁH&ow&%e%Bgmﬂ%&%”as's fibrotic

disease, cachexi raft versus host diseas graftr on, auto |mmune isease, rheumatoid
oy liie. (FOMT oA RRE e A RS o T T CAEB B IS RS NS Ghoroais,
systemic Iupaeamympemﬁtb@ey}%mreqw@moéWMM@m dbmmbprotsdindevnetitinmabiesiyperoxic
alveolar injuibymopoietin réospigRigs BE; akbekRS6HI ey PaNtmelalng Kenriiyhs scuempiPuang not limited
to, those disclosethitht muRHblcARIAR, %99%’99?4?.%? eupum%mmﬁm% enlBlen 1

chrporate reln reference Specif ic exampies includé, but are not limité forms of

conditions .ﬁvsrrzm‘g H&H&rﬁragrénr?ﬁframrrgtreﬁeras@eﬁéma%ea&"ﬁ&érmmn@ﬁf‘ch as’
angioplasty,istéritirs tathestet B Canbigtarfti ngenddido g afisbsiouladented \seonithrimibitooniemplated
herein, incluging,diseaspaoligoratdioyassidar AR U Mva s, b QL iEp#ee to, renal

angioplasty, percutaneous coronary intervention (PCI), percutaneous transluminal coronary
angioplasty (PTCA), carotid percutaneous transluminal angioplasty (PTA), coronary by-pass grafting,
angioplasty with stent implantation, peripheral percutgheous transluminal intervention of the iliac,
femoral or popliteal arteries, and surgical intervention using impregnated artificial grafts. The following
chart provides a listing of the major systemic arteries that may be in need of treatment, all of which are
contemplated herein: WO 2009/042177PCT/US2008/011124 Examples of dysfunctional

sleep and related syndromes include, but are not limited to, those disclosed in U.S. publication no.
2720N0510222200A1 nithliched Octohar & 2005 which i inecornorated hareain by reference <inaecifir



WO 2009/042177PCPUS2008/011124 dysfunctional sleep associated with chronic neurological or
inflammatory conditions. Chronic neurological or inflammatory conditions, include, but are not limited
to, Complex Regional Pain Syndrome, chronic low back pain, musculoskeletal pain, arthritis,
radiculopathyppassvegsttiated with cancer, fibromyalgia, chronic fatigue BRI EI8/Md@éral pain,
bladder paiMineribine piavelinsitisane HepaisidarerapsiceypetindstRrbadRanEs inflammatory),
and neurodegenemative disorders such as Parkinson's Disease, Alzheimer's Disease, amyotrophic

ateral sclerosis, multiple sglofaYs. HUNY LS SRS PIRNSINRRR: RusHigisidikAarkinsonian

tremor; parkinsonian gait; Motion freezing; depression; defective long-term memory, RubinsteinTaybi
syndrome (RIPSFSEEm e 05raPRIHS A FEPIA IYSlama & BiSariars I amRm i ultiple
system atroghiesibriatdnigrandegrenepmtitmy ainopomuceretbetblimtrepHEesisynBagemeyaddrome;
motor neurq disease withiparkipsanianisatnesab enadesh demeatiaheipat)elgamidisarders;
progressive suipranticiear, palsy; corlicebasay degencraton: froniotemporgl dementa: amyloid
pathology di¥Br e le e ciﬁ"ﬁlfi\/g|mppanpmeni; AIZRRIMEF disBase Wi ﬁaf)ar m%_%msrﬁ; Wilson disease;
HallervordetSxafiondianoiesan et daish| drsehseonesalsespimsielanenerim irpieRtlinked
dystonia paxkiasgism prisertisnassi-nyaeikarticdisardgn @oreRGhEITRONSA dystesiisbinemors;
AMYOUOPNIGLAIRIALRASEO AR abRe ShSh A A ARhMMKRRIARNN, evaranink RAMUES Of

hemoglobinopathy’and related disorders include, but are not limited, to, those described in U.S:
publication R&FIBEEyPblsseall-f HYshER §ﬁ??éb36??0'6§’f?/\m?8hzf§q?f88f‘iﬁ?'§té’aiﬁ&F%‘?ﬁtﬁx reference.
Specific exaapleshisclpit®, traticisenadiitiphiepd dontd errmidchmalvatingrsickiccedhdndn{iBoxhd any other
disorders rejated iy the, diffreriiation o, CitRtisafl Sodium phosERAATBIRSf, TRguEcated disorders
include, but are not limited to, those described in WO 98/03502 and WO 98/54170, both of which are
incorporate AR in their entireties by reference. Specific examples include, but are not limited to:
endotoxemia or toxic shobkasytidremindimetestamplesii respifistesaprfl sgess aspprdinnie tsone resorption
diseases sugliiasiahiito e vaxieer MBI - hRathyer Skistkl asini eatt anicanghsid-eaadarial dnflammation;
tumor growth: %mrgnggulmongl%rinﬂa matory di

iseases; SIOf}, iNjREY; il tion;
stroke; circufa ory s ocﬁ??ﬁgﬁmat%fa]%rtﬁlrﬁﬁg?}%rlgfi rﬁ%d i%%%%%% r@%ﬁ%ﬁﬁﬁ%ﬁ%@%ﬁ%
disorders suvibiratipremRMI R Hs 2A%0AP0E0 PRHRRATTES AARY BT, ?géﬁgﬂb‘*éﬁthritis and
other arthritizpoemnditicos, Xepic BB (SIS 9841 A09EI0 15488, 200410 18841 s 29stiBRa8eandasting,
Crohn's diseggg,g4learative colitis, multiple sclerosis, systemic lupus erythromatosis, ENL in leprosy,
1T1V, AIDS, and opportunistic infections jn AIDS; dis%rders uch %sfsetFtig_ stagg{%, sgggiabgndotoxic
shock, hemodynamic shoER BRI E e AR O et IE e parfiaISh Uy malania,
mycobacteri@idffontiegsmrohiigiis isdesitabis 2oy istied tesrnvenkitea! thranectirsdarbiodsehBXia, graft
rejection, onGeUSRIk B GaNEIRkR SR s AsiuRatQUitimpaHaRidiseaskiyadiatiudamages, and
hyperoxic aleQial IR RLINEGION., SUENAs RS falS bR L RHRe S iERRinighe:,
conjunctivitis; or ample dermatits. I other embd iments, the use of compounds provided
herein in vafe¥3 inkhisers STl feenis Pt gl rnereis SRERier JETHAHIE 24t irly anticancer
vaccine 25 Mau00pdRil ¢ daE, IS0 8/, T/ taditvayys), dstaisotostdrimtstBtiPaidication No.
2007/004832%, Butlished: MALEh n 2 A.piich s Rcmasalsd, Reiaiminsitsartisety Ryaeiatence, is

also encompassed. These embodiments also relate to the uFeﬁ,of G mpoun@sségrogideq ngxr.%in in
n

combinatior™Wfith FRES ISP NS M TR AR BIE? IRrsRIRYLIS 3RS A5E8E URE™

OtherVanous uses of
immunomodi@eltryEafiprelfdebauhe s benratindN oratisEh sheratiom (Bilandnglcpsbastrysrine

Doses of a qagypauts srayvidesheeineaal phisror cerdticrRicYpiakipisakuialyate, clathrate,
stereoisomey aor prodrug thereaf, vary dependin factor, : ific indication to be treated,
prevented, f)h %épﬁg 33% %ﬁree%‘ﬁs’ o d?ﬁﬁ%?‘a%‘%?&%‘ﬁf;&n%“%gn&gﬁﬁ %?Bs%qé%%dga glci:%%’e agent used, if
any. Genera8Kansteisin kaRerjirdvierder NetaiocaiciephafimatyimianiafaMSabelaiding olvate, clathrate,
stereoisomerakspradty dihigienf karasdin, warehinepdraperiioh taabiieenphbucibBidenigiiyabioe; 500 mg per

day, and Ca%&%ﬁ%}%%&&&&?%&%&?ﬁﬁé%ﬁﬁ%@;%I!}lr%@%@Wﬂmgﬁm@ﬁsﬂaﬁﬁﬁb day of
the treatment, prevention or,management erl%g%iég ﬁi’/‘clesﬁgg., or‘glweekl,on,ggr%eﬁ eek off), orin an
armfount thatIREFRISEIOHP Ak e iR fﬁ\é‘% £ BPERSEIR St Bt v TR oF Mi%hdgement. In other
embodimentsnsen ousagedeir SroreneDoverafarno (Bour oaasgotdReatel - Guprrjan about 150 mg,
from about I witamaitUneQRang nirTpnbibiangg, ivaatasl LaRwignd emxahaciddukieng to about 50

mg, from abput 1.mg to about 50 mg, from.about 1 1o about.>0 mg, from about 20 mg to about 30
rug, or from %ebt%muinf’n%x%ﬂgﬁtéﬁ‘?%ﬁ’rﬁffzé’géa?@%%& mgféurﬁfﬁnfb\g%ﬁ Hhyb A corr?bound provided

herein, or a pharmaceutically acceptable salt, solvate, prodrug, clathrate, or stereocisomer thereof, can
be combined with other pharmacologically active codfpounds ("second active agents") in methods and
compositions provided herein. Certain combinations may work synergistically in the treatment of
particular types diseases or disorders, and conditions and symptoms associated with such diseases or
disorders. A compound provided herein, or a pharmaceutically acceptable salt, solvate, clathrate,

stereoisomer or prodrug thereof, can also work to alleviate adverse effects associated with certain
caornnd activve anente and vice vvarca



One-or more second active ingredients or agents can be used in the methods and compositions
provided herein. Second active agents can be large molecules (e.g., proteins) or small molecules (e.g.,
synthetic inorganic, organometallic, or organic molecules). Examples of large molecule active
agents include, Jout/etm 10t limited to, hematopoietic growth factors, cytolaes]samgmoraclonal and
polyclonal antibodies. SpBirplesafifprendartive eaamicthagamsbars s rdin AgamsTh srsMentetibodies
(such as, forsKamplagStit-dOnbitiongdenael yasesinbibiledaechasidonexrmplanidtd and LAQ
824); heatisﬁgr%lfd,p{%t a0 npibitog %%P?h Al ERP TIPS X 'kﬂ%‘é‘ﬁé}'ﬁ%‘ﬁ%ﬂ%wﬁ%‘?tor"
receptor kinase inhibftors; vascular en othelia growth factor receptor kinase Inhibitors {such as, for
example, PTRTIORS: MERBRRTRFGrreReiR iptRAtsraristinsh e R e e ey ittansrerase
inhibitors; IkiFdsiagisadinl i hoisiond S\ Adesindpbit arsaif GifRmmatbiiorenisoioid asador example, gefitinib

and erlotinib, b b%ﬁé@r&@ﬂﬂ&%%4%%i%59%@@%9e&%é%%9n@ﬂ%%9@9z%‘%‘d pertuzumab
(OrnnitargTM; VEGFR antibodies (such as, for exam £$,1geva0|zur;}ab (AvastinT VEGFR WO
(0]

) ‘ _ 1P m))..
2000/04217 Bt K5 B ORI T R i S DR P RO o Pk A BT L B BRI Whibitors,
SU5416 andtRmremin mRrasa furasis, it 8-fioh ids2 fdiedemipls; wortmannin); C-Met inhibitors
(such as, fon pxanplgeRYRRAR(SL)pragRAGRBIARIDAGRS, (RUskpAS: [peaxsnpaiendityximab
(Ritwads), tpsimamap, (B, s geoloman (Canarexiiand GRa0)and gl INa, apfioodies.
Examples of small molecule active agents include, but are not limited 8, anticancer agents and
antibiotics (€S- EEFRRGMGEHS:369 and 6.8156807) SUrHHE em5te Snihdlm g8RER SaP e combined with
compounds gerostid edhideriejriaidrin oe gedindpidai 66 Gpecifidiindightiveintoglheitie dted;Nsgevented or
managed. glycitinﬁgsém%QDMom%m?@B@%eﬂfﬁ‘é@@%@,ﬁgwm%gﬂé QJe?@ﬁ‘iﬁ@I’ second active

agents incluge, buft\hare not limited to; semaxanib; cyclosporin; etanercept; doxycycling; bortezomib;
acivicin; acl3FUBICH  ae0 |8af%§/‘&}%°cRrSF%%‘?g?aﬁ}%}ﬁﬂE’Edﬁ&?E%FS%? S SRE AT He;
ambomycin;basitibrolrioslcrerdhabs icn fEETitemsiamingprotethdattordniVEiR-badpeiradirisgt; asperlin;
El-zadfci-g infzI ;_ aa&tﬁ@ahi%w?mmmwwm%ﬁ@%wi@@&ﬂ_@ﬁﬂd&;,m_smtfﬁway&lrochloride;

isnafide dirgesylate; bi ; Gin. S e: brequ : bropirimine; pysulfan;
cactinomyc;ﬁf%%ﬁﬁ%%t}?n%ﬁésg?ggggi g‘?{:@?@é{ﬁ?ﬁ%ﬁ“ éa%'[‘)iop g%ﬁmﬂyﬁnégggsaﬁjgéﬂrﬁédr"Ac‘)]éhIoride;
carzelesin; CetiefiigEroeLrEEd M RIS IARTEIE ibiksiiyaricdss Srireretstribine; crisnatol mesylate;
cyclophosphamide; cytar&bingicadatbaninet dagitntnizyenay dausdrithitinteytiechlocdeatidecitabine;
dexormaplatipg/desaciianing - FI87AGNARIN & BERY llex iR THRaS, JRsEiaYEL: desiibicin, glgxprubicin
hydrochloride; droloxifene; droloxifene citrate; dromostanolone propionate; dugzomycin; edatrexate;
eflomithine ATFoRBIRUES SRUARTH R e GBS P BT e P Sk Brochloride:
erbulozole; Sserifisieharmiel dustiideidut estranhotittddo.dsflearustitie prsoppsisakdridditnrettanidazole;
felt%positc)zle; eéﬂﬂ@ﬁﬁ&iﬂ!’h@&ﬂfh%ﬁ@; @léaflmnﬁ; fw@,zgal&hyégﬂﬁhj?&&%ﬁ&&@ﬁﬁ%ieﬁ?@&ﬂ&%ﬂ%}e; floxuridine;

udarabine pho - fluorowracil; flurocitabine; fosauidone; fostriecin sodium: gemcitabine;
gemcabime o O D L i
irinotecan; ifffA %%ﬁ%ﬂr@éﬁ?&%&?l\ﬁ%a‘f&@%k 1LY B2 dIBs BB ALERAREE N S5
hydrochloridéydesnRrexphgodidimiigmustine; losoxantrone hydrochloride; masoprocol; maytansine;
mechlorethamine hydroc@%&m&%&ﬁ@i@%@&%ﬁ&r@e@%@@eaﬁmala,@eén@ghogar”:

t

mercaptopuring; methotrexate; ethotreﬁ<ate sodium,, metopr ne;gmeturéegepa; mitindomjde;

mitocarcin; Aoer oM TogHTA ARt ATRTR® %‘l?gr?ﬁ/dcfﬁfa?%lt SPEFF ot RePUhAtR RSPy to-
hydrochlorickstinepeeiptiefiiretitsi ¢ardincatiecrsidss nesdpitanshenne brierkstativesedilsoramrpusiitelicel;
‘pegaspargasesiffieaydit-e Riapuisis ehapplamysins uimrop esfastarmiganpimakegman; piposuifan;
piroxantrone fiAarRlor iR iR MG BIRD EIARS BRIl SR PAH LN, R mustine:
procarbazine hydrochloride; puromycin; puromycin hydrochloride; pyrazofurin; riboprine; safingok
safingol hyd¥BeRTIdeIHcE RIYBARRY SR BB s SRR R AiRS AcEhe R ARt Epikesh@rmanium
hydrochloridegrépino@ustintn Qpirdiotatin astrelitopigrisidsi b pieinenipgsi Mifemsr taifsdipiyein, tecogalan
sodium; taxQigraiieRalr JSiRRIaRa Y drashiords. iemensl i IFRlRgsidepésraies; testolactone;
thiamiprine; ttrgig%lflggi ee;n;[QtJoI_eQPa; t@zofu&in§g§%azarpair§; to[e ifene citrate; trestolon? acetate;
tridiribine phoaphate; tmeirexate i eHexae g RIETER A& ITR ot &M F NGy epoprosieno

2009/0421 7Fiar ) geerosion Remedunfossrstepet s Hdntefd: (GralisDhrirsastetiordepd).vapreotide;
verteporfin; saniplasitinevauléaty; weerslina wptifte prndesineriadestaipefale viaamid] mepsefate;
vinglycinateb%wf,gggt;’ MLQ'QW&%]?\?HE%@ vinorelbine tartrate; vinrosidine sulfate; vinzolidine sulfate;
vorozole; zeniplatin; zinostatin; and zorubicin hydrochloride. Other second agents include, but
are not limited to: 20-epi-1,25 dihydroxyvitarnin 1)3; 5-ethynyluracil; abiraterone; aciarubicin;
acylfulvene; adecypenol; adozelesin; aldesleukin; ABL-TK antagonists; altretainine; ambamustine;
amidox; amifostine; aminolevulinic acid; amrubicin; amsacrine; anagrelide; anastrozole;
andrographolide; angiogenesis inhibitors; antagonist D; antagonist G; antarelix; anti-dorsalizing
morphogenetic protein-1; antiandrogen, prostatic carcinoma; antiestrogen; antineoplaston; antisense
oligonucleotides; aphidicolin glycinate; apoptosis gene modulators; apoptosis regulators; apurinic acid;
ara-CDE-DI -PTRA" arAainine deaminace: acrilacrine: atamectane: animiictinea: avinactatin 1-



WO 2009/042177PCT/US20081011124 lipophilic platinum compounds; lissoclinarnide 7; lobaplatin;
lombricine; lometrexol; lonidamine; losoxantrone; loxoribine; lurtotecan; lutetium texaphyrin; lysofylline;
lytic peptides; maitansine; mannostatin A; marimastat; masoprocol; maspin; matrilysin inhibitors;
matrix metakpproteraaserinhibitors; menogaril; merbarone; meterelin; megieRiBapRisEeiclopramide;
MT inhibitor; mifepristoneExaittelfssifiesconitisvidatirpsntsitba wamore)sadifolabtotemitom peiveaiialogues;
mitonafide; mmmgemﬁ&@H@%@J@mm@mmmmmﬁ@mﬁmewm fiagnostim;

Erbitux, humpn Chorlﬂ%f onaggttr hlnfsm hozg)@grézl |IP%d A+ ct%gum cell II sk;

mopidamol: MUStArd ahtCARGEY Rgant iy perf')sxeln Ty CODACES a?%eqf gﬁ"&?ﬁ%& Fﬁyriaporone;

N- acetyld|n&ﬁﬁ@?N@uﬁ"@ﬁﬁ&%ﬁ’lﬁeﬁzﬁ%M@%F@Hﬁemm@hﬁﬁ%m)&e*@ﬁ%enmme, napavin;

naphterpin; mﬁagas&jmsmadﬂmlatt'épmﬂaaw}ieiammsﬂﬁfmnicpaﬁﬂam&ﬁwMann@mﬁm nitric oxide

modulators d'&ﬁ%?:&&e gng%ga‘%b@al; ey&g MLSpn, gGeQasen§%%}blg6 I_quanl ine; octreotide;
a

okicenone; oligonucléotides; dnapristone; on ansetrén ondansetron; oracin: or cyf6Kine inducer:
ormaplatin; BUERERSRE: B%Hbl%ﬂﬁ"llp(}j‘ﬁ%ﬂﬂ‘iﬁ’rﬂ?%‘?ﬁ $§&W€P%éﬁﬁ3&%%&g‘ﬁﬁ@sﬁ%htaxel
derivatives; @B&I@mhmw@qadﬁh ireyithxed gmcpdmicl ednicracid; thenayoityibya pamodaitc airopatabactin;

pazelliptine .ﬁ@g@wmﬁa%ﬁgﬁm% a&gg}ysulfate sodium; pentostatin; pentrozole;
perflubron; perfosfamide; penny' al ohol enazmo cm en tate; phosphatase inhibitors;
RS BCE e

picibanil: pilocarpine hydréehionde: plrarublctiﬁe ?:ﬁ??% f)fg% BB ISR Gen activator
inhibitor; plmrm%ﬁsmwm%mmﬁwwmwambr,dpiémmrmnméﬂmm cophpsiepguierfiniinsodium;

porfiromycimuﬂfﬁdni%gmﬁzdﬂmﬁmebﬁmm@@aaa&segbaa&ieﬁuﬂg@cmq@asw@ iRdRiAFReprotein
A-based |mg; e I n%dH %};gx B{%tr%lrh ﬁ?la”ase Ca‘, n|Irgh| |tor rote| hllg(ljgnase % ulpaprllpltors mlgroalgal protein
tyrosine phosphatase n)llhlbltors ne nucleosi orylase |b|tors p’ﬁmpunns
pyrazoloacrTBiHEsyPH dB%‘EéB‘t%ﬁ?ﬁ e %W&Wﬁeﬁ@%%éﬁé‘%ﬁtﬁ@fﬂﬁ@téﬁ faltitrexed;
ramosetron wé&:ﬁambgihpmn)tramfmseganimb;mpmiambﬁmuﬁasﬁeﬂieambuhﬁm getslliptine
demethylatedshesiunBrASe GHEEABRIE:, TSR JDAAMRG S ML ERURBIIY S wialiliking; fomurtide;
roquinimex; rtfprﬂrk?ne 8} ruboxyl saflngol saintopin; SarCNU; sarcophyto A sargramostlm Sdil
mimetics; semustine; senescence derived inhibitor 1; sense oligonucleotides; signal transduction

inhibitors; sizofiran; sobuf(?f%ﬁﬁ@s%m%ﬁw&a&m&ﬂ@bmwﬁaﬁ@tmmm@fematomedin

binding protﬁwwﬁﬁﬁ&@ﬂﬁeﬁpﬁrﬁﬁﬁiﬁn&%@cﬁﬁmyﬁiﬁﬂmﬁmf@Biid&i@lﬂ)tmlﬁ&i)@em{[bi&ﬂ,@ngismtin 1;

saualamine (plams: RTINS, SHIRRINS SURSTACluasgRclys Ipsiinal peptide
SW ¥ & {3 .

antagonist; suradista; sura Insonine; t Ilmustlne tamoxiren me |ocfope fauromustlne

tazarotene; TW%‘%GW°W§WW%W9IW@F&%r%{g’é"Fﬁﬁlb‘iﬁﬁr%s fé‘l‘rﬂﬁ’fxbﬁfﬁd@mpo&de
tetrachlorodecaitxddie; tetemzaiinin esttialib) astinbathiocerakine dindimhspaietininihnodiopoietin mimetic;

thymalfasin fayRoppaieiis sf@‘ﬁea‘at‘%ﬁ%@ﬂ%iwﬁ%ﬁ%%é%@k@ﬁm@ﬂgig%%%%&é"Bu‘?ﬂ%\"

etlopurpurlni tlr azamine, |tg ocene ?lcplorldettag entin; ifene; translation inhibitors; tretinoin;
triacetyluriding: TricTiBIne: Himatrexata: tiptoreliftH s rté'ﬁdiéqrf?%%ﬁﬁ'é"kﬁfag%tﬂ%lbltors

tyrphostins; liygted tontbYDis; ﬁ!!ﬁéﬁ?ﬁﬁéﬁ"@?@&@mtﬁesmMéﬁ\iﬂéﬁﬂgwmmmﬁwyﬁm@twr@Mnase
receptor anBgBPRiBIgS) aprgaiides yaron By elaress); gi@mmmmeécgnmm@emmmey\@
2009/04217?1?%8&6%399%1&%%%@8{‘3@%%ta\(ﬁ trl‘rr}l%ﬂrﬁ%&varonge zggoteron zenlplatln

zilascorb; and zinostatin stimalamer. peC| it secortd active agenté ncl aggmgu §ré not limited
to, 2- methox&féls‘i‘ngiﬁ’Pféﬁ%%"Si’é‘fﬁ‘\“‘iﬁducers of apoptosis in mutiple myeloma cells (such as, for
example, TRAIL), statins Esemmssofibzcoydlasivedggned dinee roapbe dexd/Ry clinechokiaz prnitntblimersen
(GenasensehaermicasiRnrincstaxe. &&k%@gmma’@lﬂh@&@%@%ﬁ@&%%@&%?ﬁ&ﬁ%@@ feLois,

gemc:ltablne latinum, temozol e sphamide, temodar, carboplatin,
procarbazme%%%a%l 1tl('(rilﬂmoﬁqmen topor %%C?htgr%e ﬁ%??exa{%) &r‘fgg e S R TR PR A GBIl
leucovorin, FFORIEAIexRIBREOTiPeT PRIgYie fetesioaboh e pd el seder avlindentimisipiole (.9, PEG
INTRON-A)iggpeciiabitiRerdgiplali) athigtpg, Hyuﬂﬁm@mae,, ﬁwgﬁw&yas&nmmmaéﬂmﬁmublcm

cytarabine, (oxaiaX Gl BAGL8XGhoVCRIT5HL Zr]zl\%ﬁémlgg‘?&f%c inrsibine zoledronic acid,

palmitronate, blaxm busul pre nlsone nate, arsenic '[I‘IOXI e, vmcrlsf!né doxorubicin

(Doxile), paRiResf g%{ﬂrcﬁ% '(5’511*’ QriRR A i 'sé’gff ?ﬁﬁ%n‘b%ﬁh‘?*b‘l’f&pﬁ’&'ﬂﬁ%&% ingiaHgac, and
etoposide. tolcapone|png soérep@nbodinlinsterasainibicrofispesifiotsec inikaigentsyactpiting to the

indications E@zbﬁﬂqamsmuﬁr&ﬁm@we&aag%&%mé%@&sﬂ@mE}H@M@Qé@éﬁg}%ﬂﬁej uag of which
an

are mcorporat d,herein in their entireti atent s 6 281 230 and 5,63

publication notzl %ﬁf@f?giﬂ' B6 bfffd?fgé%w 2007 %48“%0%" X PRt510001455,
2005/01005?291%@?5%@1@328“*29%@@9@@ doersrbrsnegn, sulerhassRy BT RDSEOIR22%8, and
2005/0143344. 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 agents, alpha-adrenergic receptor agonists or
antfandanicte iIMmMmiinAciinnreccive anante cnrticoctarnide hvnerharie nvvvaoen ketatnine onther




Examples of second active agents that may be used for the treatment, prevention and/er management
of macular degeneration 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
neutrotrophie/axewpeeregulator of neovascularization, an anti-VEGF antibotiyjsacpsastagdandin, an
antibiotic, a fgReREREYL §B AN BRMMERI RERfoRYCE G PHUIGH IbRitd WnTianTaien rdivi dislafuemd, or a
combinatiorstaaseofickpaniiscexainng) esldamntitg eyl bidha kxpoblin) defhitay etbapatlimeixibsiit), an
anglostatic sigoide, -aRaln!SHRIRB:RR: RRAIANIMINGUR.CLIRBNRYIR. MASAUN. UGRN, lutetum,
9-fluoro-11,21-dihydroxy-16, 17-1-methylethylidinebis(oxy)prégna-1,4-diene-3,20-dibRe, latahoprost
(see U.S. PARHPRBmEris S5 ovaky. myrarenvdemelstl qrloshriie, trehisrincararitisrivatives,
macrolides, mastromihadolexfidab,. shiidint didsadsiPiE81368 arid 6,808, 80BY)ge risheiivaly eisstiun, 6'-0-Mal
genistin, 6'-Quéa6015liRseiiges eAnitRiheR 1Rabhalplaidl2inRid- A ARl Y RIGI AR,

6'-0-Mal glycitin, bioghanin A, formonpaonetin (U,S. Patent No. 6,001,368), triamcinglone acetomide,
dexametna SRR B SR s, G ORI LP: PEEIERe. 5,657 084),
basic fibrobREBPEREAR, fCt PABADPY G STurRninD. ghotvihfacos o (TIGMateineciiniviad, neurotrophic
factor (BDNEnipipsiny) egesraciivaion fasiahibane dd ok dhdhinhnidida ey alasivRiaisartrusieals),
Lv333531 (Ehbia. YR BELISER T MAIARL B ussl o) Al aLine e aienses cited

herein are incorporated in their entireties by reference. . Examples o segondlactl\(e agents that
may be use§HSPINERES AN A" HrEsTRFHRARIRAHST AfaPrigehiErited ek arieniemidm drmrerisatare not
limited to, kewatblyticszietinoitstivizingdcbiyrasidsinatibieticse coliddernbatudinunpioxiarenterferon,
steroids, anglgERLRMREINAIANY ALEIE SR CARIRRIES IAGMAS, BULALGARLIMHEH rine,

5-fluorouracjl, masoprocol, trichloroacetic acid, saficylic acid, lactic acid, ammonium lactate, urea,
tretinoin, isot QTRBIIS AR S oSREg ey B AL PRI s FitefBRSHIEbARSHADIBCH Zifretinoic acid
and collagemsBabi#dgsiapianpiacerviddnsotingemdhipmahpizicestabebidgesyPeidnalogen, AlloDerm,

Fascia, CymeiaydrialaganclAxiaiibeddlashibprsrpizat, A0sdsaladan a mixwure terddpples of second

active agents that may beEuse fsoéft_Qe% rglr} %Er{)g‘%n‘} J%E?%ffa?ztr'lon and/orin; neatggrtpnenaof eQulmonary

hepertension and related disofders include, but Heho |mﬁye?iet%s,egh lcoaguants, Qirehes cardiac

glycosides, EafSnmrEIESAITAT HiGCRR 1 uras oM misies syrdstaey inrludadistie soimistA&tn antagonists,

phosphodiemwa&um@@, iB@Eszﬁp{ﬁbﬁiﬁf@ég@iﬁj@pﬁW&&&iWﬁj hitaesndigiddewering agents,

thromboxang RN ARAHEH L ARRIUGS NG LOHRAUGE DI BORIL ALERY R 3G SPECITiC
C

examples include, but are not limited to, warfarin (Coumadie), a diuretic, a cardiac glycoside
digoxin-oxy GRS &M CHIFE ISR CLe0RLBHRARbPESTIEHS2S i BRISRGCHIN GRS ! {%@Qﬁﬂmz (PO12),
epoprostencriEReEyEtores; thoprdistimirRiesiodudie huhirtaokidat¢iO)  sbosdniay. (Ehacieetiedids,

amlodipine, gprpREosienehiieme) rrepipsinldBamrdiehpsastag weliondatdalall; (rialise), simvastatin

(Zocore), omapatrilat (Vanle", irbesar ant", pravastatin (Pravachon, digoxin, L-arginine, iloprost,
brtmprost R R, R o e R e Fees odhom FERRE. |
second actiPeRBHsCREEPRIRy BBt ctr torome Hilunirrtodrisre Mgy Srumafagesioarafet
aspestos-rekai&dmﬁmd%dgﬁiudg{lmﬂ:ﬁte BOhhieHie mfaaaﬂitﬂ@)gﬂim eai@la&wm 1aliawati ng agent,
oblimersen (GERASERSEHheRNRAHIED;, ﬁyatsapa%tg%{zﬁiQﬁri&am%%cn&gtrgdb%@mb,p{%atpaa ne,

gliadel, tamoxjfen, topotecan, methotrexate, taxotere, irinotecan, capecitabine, cisplatin, thiotepa,
fludarabine,® ?iﬁ%cpffﬁ'ﬁn?‘ffﬁ’%‘énﬁ’ 1°c?§l?n5ﬁ§®f&ﬁ§f’ﬁ’§}?é‘?’afﬂﬂ*’é’fsab§@f§%&: PR N e, 1L-2,
GM-CSF, dacetahdndnbenyindeaitsheeinz slditden imefodmpadnidiroacitdsiaxin sdiisul phlarstiprednisone,
E:SphOSDhOﬁ&Kl}oﬁé,S@iBM@QQQﬁ;MiBﬁ&%}DSxﬂﬁdﬁﬁyﬁi@ﬂda[ﬂ{?&lﬁ&%ﬁﬁ%Lcagﬁ%lqgé%{ea%griamyCin,
eomycin, hyaluronidase, mitomyci mepacrine, thiotepa, tetracycline and. gemcitabine.
Examples oF_Ygg’ég?{a’iec?t?%cgrg"eégtsn{#égtﬁrﬁoanf’ﬁéyﬁglg%b%lﬁﬁ%’ ﬁ%gffﬁe'%ﬁt?'ﬁ'rne‘{%ﬁl o BrRarer management
of parasitic d1§EK8e REINERICET &K Sedinmiemysensreanpiimiancitotirrategenirbivios. piiApidtehmine,
sulfadiazinepdbetyeid knHinphricane yainbansiiaaqaing; HaiVEninney PidaaL Be: Ry dixchiaeguine,
proguanil, algYAAUANG. ARG D R4 ARE BROIADI AR, mElrROPr Al iy @ﬁbgsg&énadazole,

amphotericigl B, pentavalent antimony compounds (e.g., sodium stibogjucuronate), interfereon gamma,
itrconazole, g%%ﬁ%ﬁ%‘%ﬂ%?’&é’gaeﬁfg‘ﬁ’i%ﬁ%‘fg?%r‘ﬁ%@ mefiBbeRifetEgREgEteroids, sulfonamide,
spiramycin, Tetylsbenidas)d trmbthopm i pherddstdfand stmostarokereot; and a Eixeariphesnofsdcand active
agents that pagyobenieaddandhaicalmepidprayeatinamdngéer management of immunodeficiency
disorders include, but aregg%limigo Sgg& %ntig\igt;cgngt&e{%pe%tic ogeﬁro&hxlrac&cg such as, but not limited
to, ampicillin, tetracycline, pemicilin, cephalospofing, Streptomycin, Ranamyein. ard artromycin:
antivirals sL¥KYaEMBRAsRBETHdystsnctionshsisamnd ipnted aundeomesyrdnde, Bfdumay lnitsdimanoglobulin;
plasma; immunologic enhancing drugs such as, but3fot limited to, levami sole and isoprinosine;
biologics such as, but not limited to, gammaglobulin, transfer factor, interleukins, and interferons;
hormones such as, but not limited to, thymic; and other immunologic agents such as, but not limited to,
B cell stimulators (e.g., BAFF/BlyS), cytokines (e.g., IL-2, IL-4, and 1L-5), growth factors (e.g., TGF-a),

antibodies (e.g., anti-CD40 and IgM), oligonucleotides containing unmethylated CpG motifs, and
vvacrcinee (e a viral and tfirimor nentide vvaccinac) EFvamnlac nf cecaond actinie aaente that mav



Examples of second active agents that may be.used for the treatment, prevention and/or management
of CNS injuries and related syndromes include, but are not limited to, immunomodulatory agents,
immunosuppressime agents, antihypertensives, anticonvulsants, fibrinolytic agents, antipiatelet
agents, antipgyeftiasy antidepressants, benzodiazepines, buspirone, anrantaddoes/@ackother known or
conventiondFiageistantidemeryapatigants asitleci Sejurin deuptalyeisnbive] ateechgsmipormsnSpecific
examples inglidSetii Aigdatiineiednz et sattate pll GAGRHICAIAS e AS), B bARHImIlG to,
methylpredr‘]iisolong, éjexa?eth?gpng and betamfetrtlasor}.ﬁf&;nantanti-inJlatmmnﬁtg{g aa%ent, igcluding, but
not limited to;g%‘&ﬁrog(é?lms% ium, diclotéRae sédium. aiclo en%%%%t’ggsﬁ?ﬁ',’ce’ ecoxib Bitihdac,
oxaprozin, difieitisarcanddomencreiitencopaprden copbipriaTe Azealnthethshneencioxib,
methotrexatesrelisioainigents uttasial sizipahgald. Sptsifk deaRgRRRRIGHbahomisRsaenylate mofetil,
cyclosporin I0pri crolimus, basiliximab. daclizumab, salicylic acid. acetvisalicylic acid,
methyl sa|ic%’|e§%§¥£#1§ﬁly§§?,&§ai’§% g}tl%eb?g% azflgpg’,.agﬂ lé%;irl]lg, é‘%ﬁﬁi‘r’no% e?lz,% ﬁac‘fb%egt%!ggfh,
sulindac, méféticaaterfaeriehaFAsing JEWBHE. (S TARSIZIRE BFBTAL OBifm R LD fenedalsrsten,
oxaprozin, piressilegnrabasidie apmnainepine dibadno dk oviearsp pdvobs canmtiditetigdrhpinenybutazone,
oxyphenbutgaeRen ARV RTUBRYEN $eARAGOREs TR Ui Eih Qalucese 1galhsadium
thiomalate, %Lég_anl?fln methptrexate, colc icine, aIIopurlnoI,Ero eneci ,sulflr}éo}/razone and
benzbromarone a CAMP analog eIy Bt ROt HiEaRe 4 BERRTES R SR Comprising a
methylphenRig SR nsiérec Bhyprrsiemivetsoitiethsdpimmictabuideasontiahiphnethidatsate,
di-threo-methiytiehatis airide yirsphorathyiplanidateind -srkbsame hipiae gRAtime chioride,

di-erythro-methylphenidate, and a mixture thereof: and a diuretic agent sych as,,, but not limited to,
mannito. ol IR i e G e e P SR HeA SRR AR b used
for the treatAf8mpiisiaipaseditno Aitlafcatiarrestivnayisemdticulirdlecrapmre Gifbwissindromes
include, but @wdaiey tiiiteidatn, ibupdofvi k261008 Rdbltetodd I G208/ O dikdfeiimy Wfuastidepressant
agent, a Se|@gﬁ%léﬁﬁ?@&@sﬁ%‘ﬁ@%&%’iﬁiﬁﬁ%(ﬁ@b_@ﬁﬁ!@!x}#l%%ﬂ@n?&%&@éﬁﬁ&}%@ﬁbr%?gaba"”'

carbamazepine, .oxcarbazepine, Jevitiracetam, topiramage), an antiaryhthmi¢ agent, a sodium channel

blocking ag%?fhéogré?&%’é"ﬁwﬁ ﬁ‘\%%@%é‘ﬁ?%ﬁ?‘hﬁm&;iéﬁcﬁp%ﬁgﬁf@ﬁf’%\?&gﬁg‘ﬁ
immunomodalistdete chifivpiseinerlstletmiiiniation sujfamlaaing ethamiomphen. ondamisrvinneliaigents used in
sleep therapyerapasiicaxanpiesintiddediu ARam! isptedd Qb ButbiiGoniN osNe,

topiramate, amitryptiline, nortryptiline, carbamazepine, Levodopa, L-DOPA, cocaine,

ety e S on o e e B R oy e,

cabergoline PER AR REB e YRR SRROPYGISH SPatan filsHter! FEWiarbarsriedd seditgiline

hydrochloridbicoaibicl epanpidrgatidetraesy|ebshSine mpbER o Syrobesis], ipfapazidnelorgyline,

phenelzine, {SRARFRAKAEIGelHIGARRBE: mgﬁ‘@p@@@m@%ﬁ&s'g{&mﬁ@ﬁwﬁéﬁd&r@%ﬁwm'ne sulfate,
su m

physostigmineﬁ%liomide, meostigmine bromide, neostigmine methylsulfate, ambenonim chloride,
edrophoniufi & 8??5&2{5%%‘3?%%@&%%8@%: B EREH R R P PR AR AN B ide, diacetyl
monoxim, eheteshonurrctpijeitostigamirrthatelreivas hiimapridg rerestrendienmudictoiien bietsoaiing,

diclofenac perassitas, GRIBEAXIREUHRRCy QXY QHHilRisal spiRdRIaC sMalaxicar.ibiprofen,
ketoprofen, aRRgioNe. IRlscor b MEOlSRAIS. P IHIaMIne. sulasalazine, old sais, Klio-D
Immune Globu In, mycop 'enafzate’mo%etl !’cygfgspgrir?e? azaﬂ"'nbprlﬁe, acrofimus, pasiliximab,
daclizumab f&ERgreamrpinpletirtByinsrecaei dhinrspyreaRcyRrEe RIS Ambgsa aeeeoblsalazine,
sulfasalazine, acetaminofkanpiddinethdeinivs ulinslathatirie bamial dcichanesiatanareaiaispdium,
tolmetin, keliplacHigblpiRracnibagian, RXaRIgIN RIS SRR, AMRFexicam,

droxicarn, pjvo&ic&m, tengxic , phenylbutazone, oxyphenbutazone, antipyrine, aminopyrine,

apazone, zif8lfioR, gﬁ’r%‘fﬁlc?élﬁtr%églf%g}(agﬁmm’ﬁﬁ A2 AR FAMIRER T reXall; 'ColErigine,

allopurinol, gré e 8cietedentnmo yrely ehiersraiorbniar dnerfiretcaife fvaSodaomdiher, giecikasrticoids,

metoelopromaas darasklpas-1 B asdiaiResz RanREaBAha GRS S RRHNQIaZ IRy g gthobenzamide,

ondansetro [ dlydroxyzine, ¢ lleucing an | |zapride, azasetron,
%u%gg% 33'%9&{]%@, ig ly ox%ﬁeaﬁﬁ% (<5} M&e I?’ILZ seg gndtlg%]z§

) ] xyfzvur : ANTE f%tefj‘ .
benzquinamidé, bietanautine, bromopride; buclizing, clebopride, cyclizine, dirhienhy , diphenidol,
dalasetron, TAEHMAe- R rLardnistspisi semeenisiinches slefimprelsians saandzabartopolamine,
sulpiride, tetiaivatives ddafabiaotinhiptitglp Saniheatificproparaaide of ki Seic0 Ry wethR fiKtaye thereof.

Examples ofisgegdaciveaggaisdha) used for the treatment, prevention and/or management
of hemoglobinopathy and related djsorders include, but are not limited to: interleukins, such as 11-2

(including recombinant ILATHRTZRY U & SPEPONBSATCCY nergin 25  PasTEgpedtisallyasfartible such as
interferon adt2eiveie pletoriafieepistmer feondaiktherenitenbtorsedfadBlivitegfatorn bettidntcand
interferon gamma-1 b; and G-CSF; hydroxyurea; bu34ates or butyrate derivatives; nitrous oxide;
hydroxyarea; HEMOXINTm (NIPRISANTM; see United States 4;Patent No. 5,800,819); Gardos
channel antagonists such as clotrimazole and triaryl methane ,1




derivatives; Deferoxamine; protein G; and transfusions of blood, or of a blood substitute such as
HemospanTm or HemospanTM PS (Sangart). Administration of a compound provided herein,
or a pharmaceutically acceptable salt, solvate, clathrate, stereocisomer or prodrug thereof, and the
second actiwe@gmais:to7a patient can 34 WO 2009/042177PCT/US2008i@rhxmeesurzsimultaneously
or sequentiaityungithetsamslp pkétprambliybies ofaacroirigieato mutheuitabiktytama Particular route of
administratign.noseial-aRatiE RL ARG AU b ARRSNIRRI R ARHYE RER MR TR 9

whether it can be administered orally without decomposing prjor to entering the blood stream) and the
disease beiR BT R *&%ﬁaﬁnrgh%hgdtﬁw’éaﬁﬁsrsaﬁ%g’féPaé%e‘tsrtﬁ%%%ﬁ%%wﬁ%feﬁa@ of

administratiericorgitie Staod ntieaniivedde dissor e tiated declaiedminsthteeiof ormiangsskill in the
art. See, e.gudRlysiRians I Rask kRrieienasBitiiee o2 3RGkcond active AR SrexpRARIMAR, the second
active agent is admipistered intravengusly or subcutanegusly and once or twic ily i amount of
from about ﬁ%%gﬁof%%oﬁélﬁogrﬁﬁa%%? %tt(;fs%%gﬁt_’g,g' Sﬁg?’?ror%%g%’ﬁfﬁet 6%%egﬂt9§§%’mg, or from
about 50 to about 200 md" THe"Reeime Hrifs EEeHE srEtI srdvB sgeAiwmvaRpsPbn the specific
agent used silteuyperafivlise asesloe ngetr esitg than manageltirtheabavdrityabne $tagemgifebsedasas and the

amount(s) of ePIBRRURLTPIAYIHSELEEIGYS 2 A%y QPRI AGHIIPOALARINE AY SIS RRNGUERDY

administered to th%p tient. discussed elsewhere herein, also encompassed Is a method

. As dis del o
of reducing, Te4IhY HKAPSPI BRERASELRVLASReRT OmEa SRR R AR TAL taRe Str 488 S i 2sh DeiRsional
therapy inclirgiteg dyomanesdirthe sevsritiandstpce it rndtheadiotis thecapyotisnanvideherapy,

biological thpsapyatddkuptdnatherabyGarpauRtsRIawent, hewminand athrrmagtive ingredients can

be administered to a pati%r;t doriosrs%%,eguwﬂgﬂe% r%}‘ltleg ltsrg% ocecurrence gf thtg %do er Sc:sﬁe%a %ssociated
with conventional therapy. 4.2f'8§/c ing sFherapy ’ R Bertain émbodiments. the prop?ﬁllactic or

therapeutic aREPRErpYSVide aivereier apdesied chityiaehsomsies itheravertiimat tepeiriaclrdrgphuinvolves
the administiatianiel #;) aejbre, gmmffefa@yperd@d&fﬁimyfmwmlbyems_g&i(i;@,cdziwyw.ation of the
administratign),ior, AR5 E 0L IRG AR FaREANNE 1Dis.3R0 H&M@Lg@&w@%&%&}a@é@ dhgtapy can

reduce the development of resistance to one or more of the therapies, avoid or reduce the side effects
of one of th@HERIIRE Yo% PR AR5 & aracumrase g iohend s fifeg|associated witkegoventionally in one -
embodimentherapgmpound provided herein is administered daily in a single or divided doses in a four to
six week cycle with a rest period of about a week or two weeks. Cycling therapy further allows the

frequency, number4 nd I%nﬁh o,i.gosin? cycles to be increased. Thus, another embodiment
N .. & . . .
encompasses the admini mpound provided herein for more cycles than are typical when

it is administered alone. 1Hye¥&pSPRISERSHS A BIARIY leein SO HIStRRSIBIF devnR ereYifrd BRifirfigtered for a
greater nun@ﬁ@ﬁ@y@@@&&@d@mhﬁﬁy@dn@lﬁl@@ﬁ&#@&ﬂﬁ&ﬂﬂg wxieitmsmmgﬁemtt%wgmm a
second aCt'\fﬁr_'Qg&ﬁ%%%&;‘:%&}@%@é%&??tb‘%'Q%&Q%[‘@E@éﬁﬂmaﬁcn ofthelyd&%sﬁa@#agﬂm(?%&gmound

provided herein Is administered daily and cqntlnuouslﬁ;or_three or four weeks at a dose of from about
0.1 mg to aBBEf ABOTRE IR Bty R RRE P P PR b iR Ens RRTBRK SEKE et P EH BB nts, the
dose can bedsistanebioung engars abbetiBoeissgaveisherabduse the sidg ¢ficatsodivaSer thethizapieabout 1 mg

to about 20Qxag:r {rbanast #2030t aeeinkdd Mg, from _aboUt 0.1 mg to about 50 mg, from about |

mg to about 50 mg, from Consequently, in one embodiment, a compound provided herein is administered

daily in a single or divided doses in a four to six week cycle with a rest period of about a week or
two weeks. Cycling therapy further allows the frequency, number, and length of dosing cycles to be
increased. Thus, another embodiment encompasses the administration of a compound provided
herein for more cycles than are typical when it is administered alone. In yet another embodiment, a
compound provided herein is administered for a greater number of cycles than would typically cause
dose-limiting toxicity in a patient to whom a second active ingredient is not also being administered,
In one embodiment, a compound provided herein is administered daily and

i continuously for three or four weeks at a dose of from about 0.1 mg to about 500 mg per day,
followed by a rest of one or two weeks. In other embodiments, the dose can be from about 1 mg to
about 300 mg, from about 0.1 mg to about 150 mg, from about 1 mg to about 200 mg, from about 10
mg to about 100 mg, from about 0.1 mg to about 50 mg, from about 1 rﬁg to about 50 mg, from

35



WO 2009/042177PCT/US2008/011124 about 10 mg to about 50 mg, from about 20 mg to about 30
mg, or from about 1 mg to about 20 mg, followed by a rest. In one embodiment, a compound
provided herein and a second active ingredient are administered orally, with administration of the
compound pyowyighedidaerein occurring 30 to 60 minutes prior to the secondeaglivexdogsegient, during a
cycle of foumbosikmeakublateitotigeframitodideniy theboorsbimaliamotebampeaigtd gyaxigesdd)erein
and a secongipciiweingrgdient is administered by intravenous infusion over about 90 minutes every
cycle. Typically, the number of cycles during which the combination treatment is
administered to a patientmiﬂnﬁgwmrﬁ%ﬁ BEPWABRIISH bersiagnft 6,150 RS eI &Fe cycles,
or from aboat¢fuistesed locrilythr ke adyildsiration RHIERMNCEY PiGAledOMPRSIFIRNSIAKD DOSAGE

FORMS  minutes tAR0REQEIRAICERMASLIANS, 6RBE HREOJIN e PIBPRLRKON:PLibgdual, single

unit dosage form .Pl]s maceutical compositions, and.dosage forms provided herein comprise a
compound SO B G BRSO RO AL GO E A AT e OREREN Flathrate, or
prodrug the ASBTnBHER R CaBRAPED INbESHIOY e d8seigatormes’carlfurther comprise one or more

excipients. Pharyaediyfitalceibpesitens anthgosagatiorsspraiddeddnesincan also
comprise ongaf-fere addiliaoal astivesing raeo%mt@-£éecmpi_@%,%Ee%,pﬂ-gél%ﬁﬁ%%%aﬂ%'0“a" active
osage forms provided herein

ingredients are disclgsed in Section 4.3, above. Single unit
are suitable RS &l FROCBA! %%‘?’gt.? AR Fhesssialstial, vaginal, buccal, or rectal), parenteral (e.g.,

subcutaneous, intravenous, bolus injection, intramuscular, or intraarterial), topical (e.g., eye drops or

other ophthalmic pagparap siannaocanssyieNeRYAgNisikalio pdazagatient. Examples
of dosage forms include, pﬁjt aggeg&tzgirgitrgd ;Qj tabletg; cap ets&lca]psu es, sug. ngs dEog elaf,tic gelatin
capsules; cachets; troches: 1026ng6s,; dISpersions: suppoaitores powaers  adtodsie e’ hasal
sprays or inHafeteseasdimie Heprmrpsayiicsbepmpatitiensiantbiaseat Srrmiprovided dwthinsteatioiseto a patient,
including suspepsionsrieiged SRS GhirgiRaa0y scieptitisusReRsIRR Stk RVNMatesIamalisiens, or a
watter-in-of. Juie e iRl RALIR03 BRE-CHie L HLIL:doRaas (N AR ELBIG r RIS !
administration to a patient; eye drops or other ophthalmic preparations suitable for toplcarfl
administrati§KBfitf$terile solids (e.g., crystalline or amorphous solids) that can be reconstituted to
provide liquid dosage forssuitablsdiooppmittoredaidivimgstifatioptovalghiein can also corifige
compositione&héfora Bekibanikdasagricrms williyricatiuany deRandinguamihaipss For example,
a dosage fogltln %agrg{sin 'éhaelsg]%lsjetgi}lr gg m%rlt LQO%SeaSe may contain larger amounts of one or more of
the active ingfedients It comprises than a ddsage form used in the chronic treatment of the same
disease. Similarly, a pareft&lab sasresSprmnrasy dohfunsisuranaitabin dentsbirosessiagoreash.the active
ingredients dubtingpsisesgtharbadc4)rad goageafarrtlses, iatmaihtbassame diseaseiud hgsgiand other
ways in Whl%&%&!ﬂﬁpgﬁﬂg’m&, %@&?Fed \fvéu;é/ @%erg%pan?n%h_:g pygr@rations )
2009/042177PCT/US2008/011124 will be readily apparent to those skilled int the art). See, e.g.,
Remington ‘SeBTHAFRA AR epsantatnipistp o ‘G rtek phramrlys ehdtsrepiRaosgpde. but =" 1 one
embodimentrpheiriied itic tibiineobitiorr suird, dodegedinisticaeipiisepruen cadhves; excipients.

Suitable exqipiaipis;dicpwsldsnamrbiadhasscskiiataindde alohrhrEpaReranchisan- lonting.gxamples of

suitable excipients.are provi herein. Whether a particular excipient is suitable for incorporation into
a pharmaceclijo%sc?gfS(f:%)nr?fi'o%lsg%lé[‘lt)(?%ef(cg)rr_‘3 3@‘%{9%“ gﬁ?na énﬁlé%% élgrﬁ%a f‘rlgﬁg &cééﬁgw_@fﬁ%%sv&ng h the art
including, baAYROERRTIReE-Bg R Hanjd suRRsrEPm et agtersmiisianser adratpidterddianid patient. For

example, orehdibkage ditiss uah dizitafiiqisdmayeabinl et &htsarataniterhipreaaindgarenteral

dosage formg e LRIy #fa &%EHE!M%{&%%%&(?&E %%b%%grqgﬂ?&@ gd%ﬁn@&a%t%rez;céﬂ fgiive

ingredients In th dosage fcirm. For example, the decomposition of some active ingredients may be

g ple, th . ctive In
accelerated BY €S 59'5%%’??@’?&%’&3‘1%&8% 9 SR &R BBt Y ke SRepesdiems that
comprise prititabjedpramsatietalgdsyinavestiandqreptidsiarly susceptible to such accelerated decomposition.

Consequently, provided arg.RbRapEMRESY ikdecamBRsiipas ARdHAs 368 dRimaiRahcrpi@inatle. if any,

lactose othey oo, dispseplides A sed htein, e toim, daplose free, means that the amount
of lactose present, if any, Is insufficient to substantially incréase the degra AlonFAE's active
ingredient. amounts of one or more of the active ingredients it comprises than a dosage form used in the chronic

treatment of the same disease. Similarly, a parenteral dosage form may contain smaller amounts of
one or more of the active ingredients it comprises than an oral dosage form used to treat the same

disease. These and other ways in which specific dosage forms are used will vary from one another
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Lactose-free compositions can comprise excipients that are well known in the art and are listed, for
example, in the U.S. Pharmacopeia (US?) 25-NF20 (2002). In general, lactose-free compositions
comprise active ingredients, a binder/filler, and a lubricant in pharmaceutically compatible and
pharmaceutigglbo@asaptable amounts. In one embodiment, lactose-free desagebosms amprise active
ingredients wilibroeaddtclpperae fokbse, shibed dlatinmre Setargh, Rendrgiogn @sumuastetiral Sciences, Also
provided areggnby diaus Pharmasatics £RBog lions and dosage forms comprising active ingredients,
since water can facilitate the de%gj ation of some conilsﬁ)ounds For e %? %Ie the additipn of water

8 3

(e.g., 5%) is widely accepted TR RE RIRET Rt SHSHRPRTHRR ﬁ%ﬁﬁéﬁ%‘ﬁ%&?ﬂestorage in
order to deterenecapinientte Suifebleenstipiesisiaee Mt inoneta thpiiskidiefon sl atef shevmedinmed See, e.qg.,

Jens T. CangianmafinkanSlaitityitineipissnt E’r&ﬁﬁﬁﬁe@ﬂmﬁﬂ Winnee! DldkanaNexeipivn: 1995, pp.

379-80. In ff(?cg v¥ater and heat. accel rate th‘fg tlon fsomle co(r]n ounds. Thus, the effect
T mco orato com OSI on 0[ 0S4eC & var xe
of water on a

ormualon ¥ rga?& nificance since moisture and/or umlcﬂ’y are c r%monly

encou ntere&‘ﬁﬂﬁr’rﬁmﬁﬁ’fhﬁ’t%a% ﬁﬁbﬂﬁ\@g Bﬁ%dﬁﬁ@‘c‘éf@rﬁﬁé" Fhipiech thadpires SFforfliations.
Anhydrous phaﬁmmlmm@mpﬁsttmpﬂmbﬁbmgefﬁﬁmsmm deapleparscaigeatipietons or low
moisture coptRIRIRY IRFERiRAIS-A QW Mpisteie o ion:RHmRidibLcand 'ésanpmfmsmﬁs%@gh ;

a

composmons nd do%ange forms t at comtgrlse lactose and at least gne active ingredient

comprises & briniER7 &F S8LSHABR? SRRAE BF S BPER O R8BSR 88 Swith moisture
and/or hum#fgtiyedngnadientamafabrariericrpiad ka gty auvitfontstocis lscerpectetien exposed to Amt@nhydrous

pharmaceuticale MpRARIS T ehRHpke RreRgac aREEP tsRl 6R: that diAp Ry iusD al Yignis
maintained. Acg;orgyg Exbanhgggguao%%me%ﬁ%{%?qésw?cz ‘!‘E e%ln%ﬁgwbgt%g ;ywaggggaeg élc%lgl materials

known to prevent exposuré’ 0 Water SUch
2009/0421 791 thes Somsein fistle 1Dany retpre qﬁmwm Ritdi-rRehpiifes dfsstrdbrecpndidging include, but
are not limit8aktesekfere ettandlyhaahtashtais pplastiesyrasiic 730C niaurastety suvitdaliallister packs,

and strip pagkSuse the degraa%lﬁﬂl p‘{tg\g{slﬁldagtggquﬁgmgﬁeutical compositions and dosage forms that

comprise one or more compounds that reduce the rate by which an active ingredient will decompose.

Such compounds, which HrEFSrERRIPRPRRITANS A0 cSMpiss s wicin iR apuv el dmsmit e,
antioxidanteslsk bstedslobimmbidinght BUSf sy omeaitb (TSRS .25-NF20 (200Re heeamauintsosnd types of

excipients, He ampstoa i spesilicdydes-ol; ac@vgaﬂgéaﬁtﬁgtad@ﬁa%a&qr{aﬁ%ﬁa@m&ﬁ%r depending
on factors such atsmbut(p% limite to the rogatgle which |s to b%oaddrrrmglgsltered 1%9? tients. In one

AHTHCEd mall BL0E Qunis.. actos
embodiment, dosage 10rma compriee & compound provided herein ih ah anioun %Sng%bouto ip to

about 500 rﬁﬁmﬁfm%ﬁ%wwﬁ%ﬂ%&ﬁg@%ﬁﬂmé?ﬁm Breenypirad syshided hegedsitm an
amount of aka®.1, 1, 2, 5, 7.5, 10, 12.5, 15, 17.5, 20, 25, 50, 100, 150, 200, 250, 300, 350, 400,

450, or 500 mg. ARSI EMROLImARSs [AERSSRBRSE 18 asggnaanive ingredient
in an amount of 1 to about 1000 mg, from about to about 500 m? from about 10 to about 350 mg, or

from about Wﬁﬁ%ﬁftﬁ’ﬁﬁﬁdlﬁf B‘BFggvafﬁéc‘%&ﬁ‘ﬁ‘F frandsoms spmwrade fioill depend
on the specifienadethamidétichel distntes. dtdisorilisly Setppdradtedibrmanagedchrand 4meamaunt(s) of

a compoungiRigife e s@%@mmayméfﬂmmgﬂa@@mc@mt&qgaﬁufs%me@gmmﬁﬁfed to
the patient. tA m%a@&é&vgg)nsn %Ee,'i%!? BVI ens T. Carstensen, Drug Stability: Principles & Practice, 24d.

Ed., Marcel 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 moisture and/or humidity are commeonly encountered during manufacture,

handling, packaging, storage, shipment, and use of formulations.

Anhydrous pharmaceutical compositions and dosage forms can be prepared using
anhydrous or low moisture containing ingredients and low moisture or low humidity conditions.
Pharmaceutical compositions and dosage forms that comprise lactose and at least one active

" ingredient that comprises a primary or secondary amine are preferably anhydrous if substantial
contact with moisture and/or humidity during manufacturing, packaging, and/or storage is expected.

An anhydrous pharmaceutical composition should be prepared and stored such that
its anhydrous nature is maintained. Accordingly, anhydrous compositions are, in one embodiment,

packaged using materials known to prevent exposure to water such that they can be included in
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dosage forms, such as, but not limited to, tablets (e.g., chewable tablets), caplets, capsules, and
liquids (e.qg., flavored syrups). Such dosage forms contain predetermined amounts of active
ingredients, @igthiogysperprepared by methods of pharmacy well known ta.g9ge.skilag ) the art. See
generally, RamhngtentRRaeacreierk CianaRs pddiiag inbAark Jat disidnign ieasio ReRfe434180).

Oral dosage.f provided herein ar red b cigmg i active.ingredients in an intimate
admixture v%ﬁ ci!‘:at (—:-%’s Yﬁf‘é’séig{bté’ﬁ%‘é?’c’%b‘%g%ge ' 'igéanvéné%ﬁgi%é%a%gﬁﬁgi% S'compoun'ding
techniques. Excipients cgH¥RE YAt RiRetssrishrererssiisanfg ofP e ormsShas ropwrdtssi<desired
for administatien: deprpexedndies, re&uxipi@tstsb},tabi'effan srgéviningradicquvadibdrergest.dbsage forms
include, butc@??pamcdmﬁaﬂae\e@éﬁgdqm&n Qilsw AlapbAls iflayaing: aQSIISiIMES B AR fARd

coloring agents. Examples of excipients suitable for use in solid oral dosage forms (e.g., powders,

tablets, cap%'fﬂ%gs, B UL BRI PRI BW&I%“%S?Iimited to, starches, sugars, micro-crystalline

cellulose, diluents, granuldiathagentstsabdivantof biatbiantsheladicimte gndtinerdigdynss of active  |In one

embodimentaRéaledQsagadaiEn foatindaPiRtS QepaRB s, B IGRICAS B alidipxeR RS 6818 RPloyed.

In another e“rﬁ‘\?%dlm‘?nh tablets gan, lge C atedpy stan(gard agueous or nonagqueous techniques. Such
ch 1T 18 10 Je admansiered 1o patients, inone em ?dl =] OSage I0TIS CO pnﬁacomgou

dosage forms can be preparedsby any of the methods of pharrhacy. In general; pharmaceutical

compositiorE GRS BRABoHE O EPRRPEY R OPRME APRMEt AR5 SPbegeents, dosage
2009/0421 7RG EANBAG0B0h OB achvildhbethin aciivarimgredients: Withiliguidcariers, finely divided
solid carriersy or o, ahd dheryshRBIngdhRPrRAUEsdNigdhs sirsisgd presentation if necessary.

For example, a tablet can be prepared by compression or molding. Compressed tablets can be
prepared by compressind?HE SRS AR R PIRtTRMAGIR e tREONT AHEIRHiRE 1BA% such as
powder or granuiés] bptidmatyi9hieg keth Zuowéaprbne; Moldedftabletsutdh hebmadebmgnolding in a
suitable maghinarmbstey evehitheoRyydsr ed e BRAPAGHIN MK BN Matheandnent i apid: diuent.
Examples of exclplenfs (natcanbe Lsadin aral.dosage forms brovided hereln iclude, fut are not
limited to, bmgers, i ers,pe Isintegrants,’an Ubricants. Bmaers ﬁﬁ{a%fe or usegln’ﬁﬁarmaceutical
compositiorraHeEbe e TeHRG REUded BritiaradsoNiertimabrddgienatartine petc Stayenrt other
starches, gedtimisiatdral tanpagymthetic gums such as acacia, sodium alginate, alginic acid, other
alginates, powdered tragacanth, guar gum, cellulose and its derivatives (e.qg., ethyl cellulose, cellulose
acetate, carboxymethyl cellulose calcium, sodium
methy! cellulose, pre-geldtiizedSted LIPS E1RAR I B methyl cellulose, (e.g., Nos. 2208, 2906, 2910),
microcrystalline celluloseParchaedintisrésothpesitibns that are suighitdblefdrinioistritirocaysialline cellulose

RC-581, VI P10 (oo e EME. Comaration: Arafeas Viease BUCor pvice sa
-581, -PH- ayailable fro orparation, American Viscose Division, Avicel Sales,
Marcus Hoo(i?‘,p %lﬁ’),ca rsml'&%r%i%( éﬁé 3 Segeé%;r}} ‘F??Sé&%%gging é}g éésaa T |§(<’ tre’o tﬁ]ﬁl rBegF)t/es'fgm‘ré?é cellulose
and sodiumaEHBk9hietiy FpERtiEe 4 das Kvrerrddy muhods of abESAN PEHUS B oWk efbisture
excipients oskaitditivens anclielecAiétaii] RidrkiiddiNg Blnthiiaraie iS04, 18th ed., MaBxRublseagf fillers
suitable for gse inphe REgymaceutical compositions and dosage forms provided herein include, but are
not limited to, talc, calcium carbonate (e.g., granules or powder), microcrystalline cellulose, powdered
cellulose, dextrates, kaolir A HEECOLH G Uerd SE7BiRsY RiRpH D EogRIRING e eixrRE A Rixtures
thereof. Therdndetireatsildmintyharithat éeaticakconp otiicsdisgite oreatieihiremtcprsdnt in from
abou:) 50 to @Jaq;&d_ hxﬁcﬁﬁy@é@k}{i@ﬁ§%ﬁcﬁf§£ﬁ§ mﬁmmﬂ%@he@mpm' iepéna%aﬁeﬂafmnlafsintegrants
may be used in the compositions to provide ets that disintegrat n exposed to ap aqueous
environmenrt’.mf’g\gl%%rs1 %%]aﬁecoﬁﬁglr?] tlgggrra}}l,ﬂ%rh g?’éi% eg}'.‘t;!a{tﬁte it iegll‘g)sﬁ?éé!%fgriﬁs%{gPe{agéf%‘é;% those that
contain too fiER¥hagFEstieRhiRdyatebst Arstiliattvate srtmadrvle edsitkalelnbrionas Teris a
sufficient anpesavahdisinie grannthajcissn dthmpiocuchings ootk taddtrvieniallyielies the release

of the activepgredienisyaay, beises oo maelifhdasads faums: IhkanouRkeldisinicarant
used varies based u ?Hnthe é}ﬁ)%? of_ﬁormulatlorh{and is readily discernible to those of ordiRary skill in

§ S BPRE TS SR MEHTAMS SRR B A s 8 WUt 15 weight

the art. In offe°ERTH6 |men“i‘,’i
petcent of digft&grant, or from about 1 to about 5 weight percent of disintegrant.

In one embodiment, oral dosage forms are tablets or capsules, in which case solid

e

excipients are employed. In another embodiment, tablets can be coated by standard aqueous or
nonaqueous techniques. Such dosage forms can be prepared by any of the methods of pharmacy. In

general, pharmaceutical compositions and dosage forms are prepared by uniformly and intimately
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Disintegrants that can be used in pharmaceutical compositions and .dosage forms include, but are not
limited to, agar-agar, alginic acid, calcium carbonate, microcrystalline cellulose, croscarmellose
sodium, crospovidone, polacrilin potassium, sodium starch glycolate, potato or 39 WO
2009/04217(R344)62008/011124 tapioca starch, other starches, pre-gejtipizegdsslaigh, other
starches, claymiilgenedgins iniRelcar IBIRGI RS AAEMIXHIERE PRI @kiers, or bothUbidGaas that can

be used in g%;m@%&ﬂ&g@q&g&g@&%ﬁ&g@g%LoEms include, but are not limited to, calcium

stearate, magnesium stearate, mineral oll, light minera (ﬁ?,sagr@cerir!, sorbitol, mannitol, polyethylene
glycol, other glycols, steafft S&EPSeaaRTsanReRiRRRES Y CORErsRRIBY dBge femPsmed.g., peanut
oil, cottonseatlascsurfloemerdihysesanssol, iokueioblcassitils dirdaoyheaairil)s #indstedsaing ethyl

oleate, ethykday @@ﬁ%g@@&ﬁ&%ﬁ%@@&%ﬁ&ﬁpmgi&&ﬂn%'%maﬂﬁ%ﬁe@aﬂ@& EAARDRIEA Syloid
silica gel (AIERO JILZO , maqgfactu ed b%/n, race Co. of Baltimore, MD), a coagulated aerosol of

W.R. V 0ag
synthetic silica (arkeled B Degasuae ’5?15@% S PRI RSP Bt B ioxide
product soldigidziibentCo. of Boston, MA), and mixtures thereof. If used at all, lubricants may be used
in an amount of less thangbapled weighHinarsantAfibeahar raceHicabrampasiiansendosage forms

into which ﬂ?x?c}fu%cf:?gr}%%%g{%trgﬁéd to, binfielr@,%grse%}shiggimergﬁtja%éﬁlﬁgi oral dosage farm camprises a
compound providéd herein, anhydrdus lactose, mlcrqcﬁéfla ine ce u?qsg, BOIVinyIpyrrolidone, stearic
acid, colloid RIRFYRAtEA fREPoitiPtandifiosnes oot byt RE LRSS Al Eh ORI S

- Active ingresieitsoprtivideardiescpelahn ipeved mihssteliett bymonith e dereleasdimengisaes, bigdrlivery

devices thatae;@sm&lhgmw&}e&@ea@ﬁa@égiﬂafwi%Jﬁl.,tb&saﬁse%éam@ﬁ\mﬂ .,fb%eﬁe not limited
to, those desgribed in U.S. Patent Nos.: 3,845,770; 3,916,399; 3,536,809; 3,598,T23; and 4,008,719,

e

5,674,533, §%@%ﬁ%9%%‘%f%§ﬁ°ﬁ€ﬁs§ﬂ%&%a%‘fé,%%E%?%,%%?&%%%é&%ﬁhmlé#ﬁs@z566, each of
which is inceriotarédviretdimbymeshiet eribdoSurh gitsagedotansh danloeyuseg toqiredeé ke or '
controlled-relgnskdef e, ebeBore: o tivieriRgreslisr s iaing, fad xampedrudropropylmethyl cellulose,
other polymer matrices. qgls, efcable. membianes  aRmalc sysieme  mulliyet oajnos.
microparticies, liposomes, mlcrosprﬁleres, or & tombination thereot to provide fié desired release
profile in vafgiHroplEoAYISEitEbld Cbrinaiiéd e HEeA Y itk afiors lafoWRELH&385f ordinary skill
in the art, in¢ludisigetroserieS Oihrdatietcimatanieisend b valecteddarsure, Wik dhEagiiva pgents

provided hemmlmﬁm@dm%g&cm&mmm% ingle PRitARRAesir mRasianlear.aral

administration such as, but not limjted tq, tablets, capsules, gelcaps, and caplets that are adapted for

eS, g L :
controlled-r&PREEmethy! celiploss sold 25 GO RESR b HelEPS B ITORS PR RIS BB~ Simprove
drug therapyrovdittratindiie vad ByLiRélr ST eohfeitdd E&thMrparts. In another embodiment, the use

of a controlled-release prepangliarifeadisablkasine ™ ibcharaateigad dynsosmoinay Rksg
substance t;iein em‘pl X%d to cure or ¢ ntral the condition in a minimum amount of time. Advantages
o comrolled B T O Bl ey

and increas&eMishe i Cernsirinee st aipnteeuhirbnioserdraast tdialitativheichsibricssid to affect
the time of andebiisactiopreyeithrnieh aractesatiatse thasdilonit lduads offthe trplgrandwialthus

affect the ocgUEERGE.0T:SidR{thvdtYRiSHL &M RonUPuaPRAb U886k SORGEIY R ARABIPAL 124
pharmaceutical composition or dosage form.
Disintegrants may be used in the compositions 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 may be used to form solid oral dosage forms.
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 one embodiment, pharmaceutical compositions comprise
o from about 0.5 to about 15 weight percent of disintegrant, or from about 1 to about 5 weight percent
of disintegrant.
Disintegrants that can be used in pharmaceutical compositions and dosage forms
include, but are not limited to, agar-agar, alginic acid, calcium carbonate, microcrystalline ceflulose,

croscarmeilose sodium, crospovidone, pqlacriiin potassium, sodium starch glycolate, potato or
| 39



In another embodiment, the controlled-release formulations are designed to initially release an amount
of drug (active ingredient) that promptly produces the desired therapeutic or prophylactic effect, and
gradually and continually release of other amounts of drug to maintain this level of therapeutic or
prophylactioggifesieamerran extended period of time. In one embodiment, pgorcienégor@iatain a
constant leweliofaGeaghirnting hadyedhescielgiadrdieralsabactnohesvingk stigedaims, atharrate that will

replace the ameuat %ngu&pg{g&;gmkzed and excreted from the body. Controlled-release of an
active ingredient can be stimulated by various conditions mcgadlng but not lim I{ited to, pH, temperature,

enzymes, water, or otherSRGBIR BREARESs diTa GTRBSHIPIA M 95 AT BSOS AGE
FORMS includdPlromearet|sussige. MMMMMererdat@tmmm} bi Vightouisasliedls including,
but not Ilmltggc@msb@su@amuﬁowmm Qﬂ@kﬂdﬂ&%ﬁ%@é@@ﬁﬂ@ﬁ&@%&ﬁ}ym&uﬁm
intraarterial, Iln gome gnrgm v ments, alt mmlstrgyoof}log‘ ecpoqr C‘sa eE I mn\épa&ssias pa}tlents
natural defensia\sy mstt Contaminan ﬁhgef*hus Ih ese embodiments érentera (:losage forms are
sterile or ca‘ﬁ?&bmidﬂﬁéﬂyeeﬁt@?lﬁzé@cpﬁ%‘&éﬁh’ﬁﬁ‘ﬁ%ﬁ%&&%&léﬂﬁr E%hﬂfii’fé@%f‘ﬁ'ﬁ?@nteral dosage
forms includeidmitdnaranaialimitethie, fokibhandereadyifoiiiisjopli GAEROSDLY etsnidadyrdo ewlgsolved or
suspended g3 A0a1FacRIae NG SERIARIGXPILGIR 6F dkaiiio Rl shensiansy pag[eeigetion, and

emulsions, Suitable véhiclés th E%%:an be used to provi e%érentera dosage forms are well

known to thBa%sTeE AR SHt (E&Hﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁ‘ﬁo’ﬁﬁfﬁf’é“fﬁ’m thire gt (e dfdn use;
aqueous vemdleixsueitassdiutinctdatisiditbriGodimay Bhieritie njeotion, oRierydras ettiorsiBiéxtrose
Injection, D%&%%ﬁﬂ@pﬁ%%&:@%'ﬁéﬁ%&%%d@ﬁ@e&@ﬁﬁ@ﬁ%ﬂ) Ringens; aiectirsonater-miscible
vehicles such as, but not limited to e alcohpl ‘R%F}/eth ene %)SI Saancd o(l) Rrogpﬁlle(peg glycol; and
non-aqueous vehicles sl A BRI MRSt S L SORe8M T TR LT G F PEshtt B a%ame oil, ethyl
oleate, isophersit.rehidtats i@m%mﬂwmﬁm@"ulo% POiyE’@M*mG{M'dgﬂhateﬁi@réfaéé?ﬂ@%lublllty of
one or moregfvieuaciive, in@redients disclosed herein can also be incorporated into the parenteral
dosage forms. For example, cyclodextrin and its derivatives can be used to increase the solubility of a
compound provided herein. See, e.q., U. S Patent No 5,134, 127 WhICh is incorporated herein by
reference. 4.5.4 TOPICAf-RNDSRIE BORLEDREL EASEDOSA RM% opical and mucosa) dosage
forms provided herein inchstes mgtw@iientqgirivivitd dideispualys pdreimsoisd bpheivnicerelatsionsns

suspensiong, %/%eﬂwgsd@slegb%%bmmsﬂmaygpéydatagtm@mfgrm@mmm&@n&mdgknl in the

ar. See. @ Syerafion. s Pliemacedicel acences, 46 i sdse MeckBuglaning, Easton

PA (1980 & 1te rSaueHeN &rmaceufical Dosage rea’ ebl ger,
Philadelphiaﬁéﬁggﬁ @@s‘h@@fb‘ﬁn&@lﬁi@ﬁl&Wt?@étﬁ@?ﬂ'lﬁi’@éépﬂééﬁé%ﬁﬁﬁ?{ﬁé:i?ﬁﬁ%avity can be
formulated agmgﬂsﬂwwsﬁmgm&mabgeiﬁch is incorpofautittiiein 1o pitniscée . Sucdusarstand diluents)
and other matehRl g sandsad ISR IR Land URORRLESRRgR RIS E NP mpassed
herein are we nownt those skilled in 41 WO 200910421 77PCT1TJS20081011124 the
pharmaceuti€aPaltshafePes g heaiy B R RLP R ER AT Al RN AR RRED R al composition
or dosage fasmotitlspecappliellildpeoneminph odtmpnticEscijientsemn okimesphereary pottihilgdto, water,

acetone, ethﬁ&%fﬁl?)ﬂ%@tﬂ@&&irﬁ%ﬁé}}ﬁ&i%@vw iaNgobosdinl. mmnwmteé@aggopropyl
|

palmitate, mjner Io d mixtyres thereof to qf Iutlons mul ion WhICh are non-toxic
and pharmaii?gfﬂﬂ y 3‘5‘8@8 : 0sﬁ/l%ls oz ré‘ or AlRaGAN ls o so%t%Sc (5? Iiec5tl[f)|"’|zatrr@g]aceutlcal
compositionssasiiyl wésstegdaornsyithihnisive eRcatidridas trpsdidheseraipdimkpownvidaherart. See,

e.g., Remingignesulhassnacrutis shibgiedeasallathinnchdirnas, dMosk Rubiskingblastapfa, (1980 &
1990).

geicaps, and caplets that are adapted for controlled-release.

In one embodiment, contmlied—:_'elease pharmaceutical products improve drug
therapy over that achieved by their non-controlled counterparts, In another embodiment, the use of
a controlled-release preparation in medical treatment is characterized by 2 minimum of drug
substance being employed to cure or control the condition in a minimum amount of time.

" Advantages of controlied-release formulations include extended activity of the drug, reduced dosage
frequency, and increased patient compliance. In addition, controlled-release formulations can be
used to affect the time of onset of action or other characteristics, such as biood levels of the drug,

and can thus affect the occurrence of side (e.g., adverse) effects.
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The pH of a pharmaceutical composition or dosage form may also be adjusted to improve delivery of
one or more active ingredients. Also, the polarity of a solvent carrier, its ionic strength, or tonicity can
be adjusted to improve delivery. Compounds such as stearates can also be added to pharmaceutical
compositionggnrépaage-forms to alter the hydrophilicity or lipophilicity of poe gsz0eeka @siive
ingredients so as to imprawedsiierycdivetnehemitadirtesinssfoanalatooamsdrsignad ta Iipiidliyehicle for
the formU'%%s%%&%@?@ﬂ@&é%ﬂh&é&%f?ﬂﬁ'ﬂ%ﬂ?ﬁf;ﬁ‘o@@@é’ﬁ%@@i}%@%@ﬁﬁbﬁc or

a

penetration-enhancing agent. In other empodiments, salts, solvates, prodrugs, clathrates, or
stereoisomBRPBYlcEc LR ARG BRRANHES S YRR erIRRE B ATPHRE 8 gﬁﬁf%@%?%%{?éssulting
compositiofevél GRESipeutic or propindentierfibudivicam extonia! pryiatié tinspovidesntredimeatrénnot
administeregldg & RatRNL atha.saTeeINertE MHOB.3AMR iR AlRdaNNsIAlaNhdRABR A
embodimen, provided gl uhich san smplitiihe, admipisialion. ol anpropriats, gmounts of active
ingredients. Th'one em%’o |mentt, a’ kitcomprises a dosage form o ac_omppﬂ/nd provided
herein. Kits‘eairqlietheicas A drmigAdPE @O T TR DYSEIv U oplinerdBr EEn Bedis e a),
melphalan, &8 ko, GilVitdnipbratoRntgpriceater, daotb arisiidialecadifitax otexenbiNdLCOX-2 inhibitor,
pentoxifylline, ciprofloxacin, dexamethasone, 1L2, 1L8, 1E18, Ara-C, vinorelbine, isotretinoin, 13
cis-retinoic acid, or a pharmacologically active mutant or derivative thereof, or a combination thereof.
Examples of the additiorffActive REremiansRESe EX5ugBrehot limited to, those disclosed herein
(see, e.g., section 4.3). Parenteral Hostvciomm bodhneintinikitsd trpitictie brymippsodesindudihgt are
used to adrgiRisiertheaeliviinarReissrfamitarfistshhdeNsas NGt Bsiia adot limited to,
syringes, dr.ilptrg%%s, aitches, an]gi H]hal IS, s ministrati Ki%s can fturtglggsgoe Irrlg cells%sor Qle(?;%d for
transplantaﬂon gwell Iégop Sarmaceu 1F‘cail'fly alé]ésep Q&gyaéﬁ?gfgg THat e be usdd 1o garminister one or
more activeriijies didensss Feninsx apniittth e ibesiiyfedfarmbedimspigarmrarabifesset st tust be
reconstitutegefaie pacsiatesak aelny Bisiiadtapritieckit aaissaiop ise ptaaalakaasitaiotahmeeslitable vehicle
In which the, aglive g el 6 Sl SRpleed o Iaim.a Ao et slafilasalulion lhal s suitable

for parenteral administration, Examples of pharmaceutically acceptable vehicles include, but are not
limited to: VISRSFRSH I jetaenird s e Partes L A etee ehien S5 AP TiBH AR IS SBRIR € Bride 42
WO 2009/0#7eR @F/ HB@008¢011124 Injection, Ringer's Injection, Dextrose Injection, Dextrose and
Sodium Chloride Injectioy gk hagiatsthRindarcwdniesieniwateensiscidiaiabigies-sweh as, but not
limited to, ethyl alcohol, palyethylene glycol, and polypropylene glycol: and naon:aqueous vehicles such
as, but not Ilf‘%xlf’(va“dt?gf‘%%r% ‘g ) é'gﬁgﬁgéééﬂéﬁ??ﬁse%‘%%%%)i u ggréaan%tegrg(ﬁ,eét?ﬁyl%%gtgrig %c;{gélyl myristate,
and benzy| BERzemRoREYARIPISESD a5 bRipt SMRBRSUmMEINAB (HHETAY BHETI R R IMES N8P BY the

following napediFvsdTgjection, Dextrose and Sodium Chloride Injection, and Lactated Ringer’s Injection; water-
miscible vehicles such as, but not limited to, ethyl alcohol, polyethylene glycol, and polypropylene

glycol; and non-agueous vehicles such as, but not limited to, corn oil, cottonseed oil, peanut oil,
sesame oil, ethyl oleate, isopropyl myristate, and benzyl benzoate.

Compounds that increase the sélubiiity of one or more of the active ingredients
disclosed herein can also be incorporated into the parenteral dosage forms. For example,
cyclodextrin and its derivatives can be used to increase the solubility of a compound provided

herein, See, e.g., U.S. Patent No. 5,134,127, which is .incorporated herein by reference.

4.54 TOPICAL AND MUCOSAL DOSAGE FORMS

Topical and mucosal dosage forms provided herein include, but are not limited to,
sprays, aerosols, solutions, emulsions, suspénsions, 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

i and 18th eds., Mack Publishing, Easton PA (1980 & 1990); and fntroduction to Pharmaceutical

Dosage Forms, 4th ed,, Lea & Febiger, Philadelphia (1$85). Dosage forms suitable for treating
mucosal tissues within the oral cavity can be formulated as mouthwashes or as oral gels,

Suitable excipients {e.g., carriers and diluents} and other materials that can be used

to provide topical and mucosal dosage forms encompassed herein are well known 1o those skilled in
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examples. 5.13-(2,6-DIMETRYL-4-0X0-411-4WINAZOLIN-3-YL)-PEPERIDINE-2.6- DIONE

To a stirred mixture of 2-amino-5-methylbenzoic acid (4.8 g, 32 mmol) and imidazole (2.6 g, 38 mmol)
in acetonitrile (100 triL), was added acetyl chloride (2.7 mL, 38 rrunol) at room temperature. The
Mixture waspstirad/ef2660m temperature overnight. To the mixture, was aglgeds2008/011124
3-amino-pipies iphaen;Gxitisingtd) yok cigpend biotie @afGicd gy, B2uamm of)jckmigbzalehider guiiGaimmol) and
triphenyl phosRRilE:éR & BBtaedSomAl) b RAEH Ad eHUSHHeAL HRIHiEnd hiRINDSR4LE nYfas added

water (100 mL). The suspension was Filtered and washed with water (2 X 100 mL), ethyl acetate (2 X
100 InL), sOtRHH Hydrge R EaPEoTIRRC LSy 156 ShCP PRV B R T35 v - WRRERAIid, which
was stirred My, (4o palartitshmitiers! sils pethsicremsabditeftodfermdsolatiime dewitsiomyieE (5 ral) to

give a whitegca@,lidmah;]@f&@&dh' t&‘!@@a‘ﬁﬂ%ﬁ%&%’;ﬁ@&l(}g&dﬂh&d 1t ﬁﬁdﬁt{e&h&mlﬁgsb@mgé@gm be
temperature pvernight. The suspension.was filtere washed with. water (2, X 50 mL) to give

5.0 6.t A BT S 0 AR o Bl S LR PR ielc):
HPLC: Wat2r! Syettin st ertadesimng, Rgngmn witharrasertisd Spikocam] ebped Hithsan/dad, H3PO4,
5.37 min (99uB1%inE BaAOPATA9R) J-199MR (DMSO-d6) 82.10-2.22 (m, 1H, CHH), 2.43 (s, 3H, CH3),

2.56-2.72 (m, SH, CH3, %%E&Jﬁbf%é%%&ﬁ&m%ém dtHdn Badd folxﬁﬁa&}ﬁé%e% ubiy), 7.52 (d,

J=8 Hz, 1H, Ar), 7.64 (dd, | = 2,8 Hz, 1H, Ar), 7.82 (s, 1H, Ar), 11.02 (s, 1H, NH): 13C NMR
(DMSO-c15JP8™tF 78151 95 09503505026t B BiA iamy (501 9% BRjerip & ol s tsa™ Fad 844 87,
153.99, 16GHMet60r58)idizx80hd MiviB:dMBmRe6: detivdrE aflcunipru@iSFidiBd 30:8rmes (il ® 586.07; 1-1,
5.96; N, 13 Q3 aiinkacaRichBedthpasiion oddbfike forms to alter the hydrophilicity or lipophilicity of
5.22-BENZYLOXY-N43-, 2,6-0%{9X(2F-P|PERlDIN-S-:Xl.!l-Z- THYrL-4-O()i(O- ¢ X o serve
3.4-D1HYDEO DR AL IEEIGER ACE PARRIES delvery: In gen o P et S AT 7 oF
5-amino-isat®rliaithsRitdelen tedomglationoty amempisihyrasameoi8iastany or asmet)iksicetronitrile (15
mL), was addrthienaypenstatiytakiarite A 7 1nbthEr. enibBadhEakO PNS Scdlatey) prdéiayeerature. The

mixture was, kgpL,al %‘Egi@etr%&%é?&'f'Eﬁeoa‘éﬁbgi&@e&ﬁ&&“@aﬂé%&%’té("x%ﬁr%Q‘Z%‘Esﬂﬁgb\éL%_@?ﬁéﬁiﬁ1 mL, 22

mmol), 3-amino-piperidine-2,6- dione hydrogen chloride (0.92 g, 5.6 mmol), and acetic acid (3.2 mL,
56 mmol). T RREMES AR HeRRed at 80 C for 8 hours. To the mixture, was added water (75 mL). The
‘suspension was filtered and washed with water (75 mL) and ethyl acetate (75 mL) to give a dark solid,
which was purifiedgygith cglisgn chromatography (Silica Gel, methanol/methylene chloride 0% to 10%

in 15 min) to give 2-aming-5-(2-benzyloxy-acetylamino)-N-(2,6-dioxa-piperidin-3:y.1)-benzamide as a
white solid (0.28 g, 12% %Fﬁ#&ﬁ“ﬁ%ﬁ%ﬁﬂ%ﬁ%‘%ﬁéﬁﬁﬁ%ﬁe g ﬂ}%/‘ie%"o‘e'-ﬁfés (m, 1H,
CHH), 2.72 288\ #hthe sandiB Rrhn ¢ sappragts of adngnigsation, mapytherggbedimers, pviddeH), 6.19
(IX, 2H, NHZye &is8vitbhloan Qiinigiifd theAtmindafidilofriypdbriate) anfdurt{ &f 3erivelitgrdditndr), 8.43 (d, 3= 8
Hz, 1H, NB), 9.44(s, 1H, fNi{), érgb%ﬂi&%njc,]alki{\&niglrtim%o@%‘%Qﬂ%@%%&n‘é%d%%%ﬁieﬂ%&&nﬁg'37’

72.35,114.27, 116.23, 121.11, 125,99, 126.13, 127.64, 127.77, 128.27, 137.68, 146.19, 167.28,
168.36, 172[_(33::?7@15!191- comprise additional active ingredients such as oblimersen (Genasense™ ), melphalan,

G-CSF, GM-CSF, EPO, topotecan, dacarbazine, irinotecan, taxotere, IFN, COX-2 inhibitor,
pentoxifylline, ciprofloxacin, dexamethasone, IL2, IL8, IL18, Ara-C, vinorelbine, isotretinoin, 13
cis-retinoic acid, or a pharmacologically active mutant or derivative thereof, or a combination
thereof. Examples of the additional active ingredients include, but are not limited to, those disclosed
herein (see, e.g., section 4.3).

In other embodiments, kits can further comprise devices that are used to administer
the active ingredients. Examples of such devices include, but are not limited to, syringes, drip bags,
patches, and inhalers,

Kits can further comprise cells or blood for transpiantation as wel} as
pharmaceutically acceptable vehicles that can be used to administer one or more active ingredients.

" For example, if an active ingredient is provided in a solid form that must be reconstituted for
parenteral administration, the kit can comprise a sealed container of a suitable vehicle in which the
active ingredient can be dissolved to form a particulate-free sterile solution that is suitable for
parenteral administration, Examples of pharmaceutically acceptable vehicles inciude, but are not

limited to: Water for Injection USP; agueous vehicles such as, but not limited to, Sodium Chioride
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Step 2: A solution of 2-amino-5-(2-benzyloxyﬂ-acetyiamino)-N-(2,6-dioxopiperidin-3-y1)-benzamide
(0.26 g, 0.6 mmol) and trimethyl orthoforrnate (2 mL) and p-toluene sulfonic acid (60 mg) in
acetonotrile (10 mL) was heated to reflux for 21 hours. To the mixture, was added water (25 mL) and

ether (25 migohagpuspension was filtered and washed with water (50 mig-and,g5bpl Asgtate (50 mL)
to give 2-bemexiny Rifke:{ 2 1676beu Pireodi tideyid); Denebby ind-Sodium Chloride Injection, and

0x0-3,4- d'“ﬂ&’&%&&‘ﬁ]ﬁg&l!‘f a¥dton %@%@8@@@%&%@%‘@ GEAN ity é%% a!a@hP Waters
Symmetry CB lza'g‘f 0 mf, 1 mL/min, 240 run, 40/60 CH3CN/0.1% H 87 min

(99.3%):; mp® i‘%éﬂqi’r\?ﬂﬂ’m‘(ﬁ%@@e&j gyopl 89 RIS =2 562*‘2‘58‘7‘%?‘%1"—1‘,‘%‘1ﬁ2, CHB),
4.15 (s, 21TpfBldi2) cekibrsds] 2iH pGif) plh. 48abr& 61 rethdild|ehi€ EppToBill-Myt Istatn, Bid bAndyl7.68 (d, J =9
Hz, 1H, An)p§,06:8.10 (in, 1H, NH), 8.28 (s, 11-1, Cli), 8.55 (br, 1H, Ar), 10.24 (s, 1H, NH), 11.16 (s,
1H, NH); I3C NIVIR (DMSO0-4) 8 23.05, 31.48, 58 (ix), 69.87, 72.92, 115.69, 122.15, 127.30, 128.16,
128.28, 128.34, 128.77, 137.98, 138.14, 144.06, 146.48, 160.10, 168.93, 170.43, 172.90; LCMS: MH
= 421; AnaFCalcd Ea:aPRAEFRHNAOS: C, 62.85; H, 4.79; N, 13.33. Found: C, 60.60; H, 4.29; N, 12.54.
5.3 3-(6-FLTJORO-2-ME Eehbksr 4ntbs Gndtbht id INAAGH i S il it By NN Acbr i @bEimiting  TO @
stirred mlxt of 2-amino-5-fluorobenzoic acid (1.2 g, 7.8 mmol) and imidazole (0.63 g, 9.3 mmol) in
acetonitrile (iS ﬁJLs) was added acetyl chloride (0.66 mL, 9.3 mmol) at room temperature. The mixture
was stirred at room temperature overnight. To the mixture, was added 3- amrno prperldlne -2,6-dione
hydrogen chlorideid.3 g 34 Z6DTME TR 220X (- SQUINATIOD RS- Yo RHMEIIE-(2.2 mL, 8.5
mmol) and heated to reflBIE¥R2 hours. The suspension was flltered and Washed Wlth water (2 X 50
mL), ethyl acetate (2 X 50 mL), and water (50 mé_) te giye

3-(6-fluoro-2-methy1-4-oxo-4H- qurnazolrn -3-y9)- p per ine-2,6-dione as a white solid (1.2 g, 53%
yield): HPLC: Waters Symmetry C18, Spj mm, 1 mL/min, 240 nm, 20/80 CH3CN/0.1%
H3PO4, 5.99 mm (99.3 %); mp: 273-275 ]quMR (DMS046) 62.13-2.23 (m, 1H, CHI]), 2.57-2.71
(m, 5H, CH3, 2CHH), 2.7 295 H C ), 2.30 %% 7 /.73 (m, 3H,
Ar), 11.06 (s, 1H, Nl-a ?8 ?57]{7??8 aﬁ‘b“%fg th%{ﬁegzc;liggtlsi%lé%'g gf'tk%ugmzd%% r = 23 Hz),
121.40 (d, Jemigtazols (3,5 g1 3%mmof Riingegeonitile (12 by was @ldsd aeetybehioyide AR Tl Bl 59 83 (g,
JC.F - 245 Hgjodibh SBbéthtie. Fﬂe&xhﬂ);élﬁﬁssﬁgrwa ﬁsmuemaamumeze@mmmm was

C1l41112N o Ry o .50.5.4
3 (6.CHLORD R Frotes 2 B te *‘%’%@Qbﬁgz ES ‘difg%é‘ VYA
|m|

stirred mixtFEY! Tﬁ%@lﬂﬁ?&%ﬁ%&%aé 388 ¢4 mmol) in
acetonitriie (@@twﬂ;)\r/waé@dde@ddéﬁmﬁmoﬂwt@?@m Wag ﬁimml)aaﬁ m@hr@ewrpe’ram f& XTHE mixture

was stirred &U}O@dﬂyiﬁﬁeﬁg@wﬁWﬁmi@mlul}mﬁhﬁog&(wfaom%addeﬁimmwpﬁwiﬁ\&j&o(i-dione
hydrogen chloride (1.9 2 ol), imidgzo mmao tr he ¥|08 pﬁ&eeé%ﬁnL 26
mmol) and ﬁeateﬁ’% re L%( orc %%ﬁ?‘é’ %"ot mﬁgm%é%\)/\‘/’g%m n%wggt r 6‘0 mL? The suspension

was filtered #aiied 24thdoMith W&?é? @VXWWLS?i@thW%\i‘étﬁf@ai?% ghimraenrdqrte (80 ML) to give
3-(6-chloro- &m&ﬁwk%&xe&ﬂdﬂqummkmaq&mmfmﬂe@ﬁmbmmﬁmm sakbk(aigw 8090 yield):

e W;g 3 3%@4%7@%%3%3& 1500, gm&g)mgg 209 Eﬁd@él%%&b}é%\ﬂ%ﬂg%)ZH7?>lP(O4 5H
min % -
% i %‘i?H ét%’éslg‘ﬁmi“g’ 131 ATy fﬁ%rg ?‘7“ 5@4 " %?f—‘lm 2H, Ar),

CH3, 2C1-18A19(
7.85 (dd, J 20889 eﬁﬁmmmm (ﬁ,’:‘BrmrQ(P?ZS %b mar R 70L205°, ’MMMDMMW@MSD -d6) 8

20.79, 23.4 3%6}5@;72]43]{%13@%%)4 8. é3§&9 sEQH o8k 6. 792 h (ml 20, 0HARY RS, 169.31,
17255, Weihoosioaslyc oot i TGV, i~ a0, 0 Al Cled f Sfpinsoe

+21-120:
Ar), 11.02 (s, 1H, NH); *C NMR (DMSO-ds) 8 20.76, 20.95, 23 .34, 30.60, 56.47, 120.05, 125.20,

126.39, 135.96, 136.19, 144.87, 153.99, 160.40, 169.53, 172.62; LCMS: MH = 286; Anal Calcd for
C1sHisN;O; + 2 Hy0: C, 56.07; H, 5.96; N, 13.08. Found: C, 55.73; H, 5.75; N, 13.01.

b 5.2 2-BENZYLOXY-N-[3-(2 6-DIOXO-PIPERIDIN-3-YL}-2-METHYL -4-0X0-
3.4-DIHYDRO-QUINAZOLIN-6-YLI-ACETAMIDE
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10.37. Found: C, 4934 H, 4.57; N, 12.20; ClI, 10.39. 5.5
3-(6-BROMO-2-METHYL-4-0X0-4H-OUINAZOLIN-3-YL)-PIPERIDINEZ2 6- DIONE Step 1: A
stirred mixture of 5-bromo-isatoic anhydride (6.0 g, 25 mmol), 3-aminopiperidine-2,6-dione hydrogen

chloride (4.3 Rasispeh, triethylamine (18 mL, 129 mmol), and acetic agigr(fiE200k/0282:mmol) in
acetonitrile (60 mL) was heated at 90C/ox 18 hours. The suspension was filtered and washed with
acetonitrile (2 X 80 mL), water (2 X 80 ae-ethyl acetate (2 X 80 mL) to give
2-amino-N-(2,6-dioxo-piperidin-3-yl)-5-bromo-b, Emideoag a white solid (5.8 g, 72% yield): LCMS:
MH= 326, 328. The sample was used in the next sw #h rther purification. Step 2: A
solution of 2-amino-N-(2,6-dioxo-piperidin-3-yl)-5-brorgadie fe (1.0 g, 3 mmol) and trimethy!
orthoacetate (1.6 mL) and p-toluene sulfonic acid (250 my) in acetonotrile (10 inL) was heated to reflux
for 7 days. The suspensigfpvasrtiliasaetanshwashetawitd ethylanmiaiede0.ml b.mewmaeldd mL) and

ethyl acetate. "(&10 mL.)nt éve 34@ ‘%grgo -4-0 on4tlr—lg rgazgéln -3- é&é@glg 7!9\ g&a%&%glby%%&s an off-white
at 0'm

solid (108 m ie LC ymmetry X 15 L/min, 240 rim,
30/70 CH3 g—ﬁap‘@zi)@wwﬁﬁ*(@sw%wﬁﬁﬁ“?ﬂ Be AR Y RAKEP Y BS (AR teIBF B9 -2 27 (m,

1H, CHH), aﬁ&@ﬁgrmem;ﬁ@ﬁwa$ 206 (SieBifiaGii3]3.2 MR, 2 900, ThiniGi-pipediae-tdd, J = 6, 11
o o R R G PR By e A Radfoni it 20
S |
128.95. 13?‘%*‘1“"21%@076&\' %‘,Fé Y5 °éqf) TB‘?‘%WTS/'E‘%’ FERIE: ?M‘?g) 1]3}536“%53‘2\“ W?#Fc‘ﬁ
C14HI12N303B wahatidndth; wates (15 nily) amd @thyiesgiatk (T5 #8002 give 3 dagk peligi)whish was purified
?63 (6- H\;D;&Q%Mn?n%M@M@éhpﬂygm@cégeoﬂéh&é%mhémﬁwégﬁ&lm E&éNE’aZ"Qﬁi@ME 0 H?f) - N
0 a stirred mixture INO- o en m ana Imigda e 7
5 n(%% ﬂi}n ?ox qélamm A? r-éx rEi nfgjﬁl? 239 wiﬁegogiti

mmol) in acetSritie acer Mol at room temperature. The

mixture wad%S#trad Hergekh: téﬁ%@@%@éﬁi@h?zﬂ) %%ﬁﬂ&@%gé&&é& (m, 14, C
3-amino-pipeyHng: 2«6 -4 eihydrog &) 2l ovds {609,287 mmﬂ)smldamje%mmmml) and
triphenyl Phﬁﬁpﬁk&%(%%é @“M‘lﬁ;'ﬁ?'mn? ERIBAIO SR 9ls R PRI B KlHy fa yas added
water (100 m cone HCI unt 1. The solvent vygs removed in vacuo
z, 1H, NH), 9.44 (5, IH, NH), 10.84 (s, 1H, NH); °C NMR (DMSO-ds) 8 24.09, 30.96, 49.12,
69.37, 72.35, 114,27, 116.23, 121.11, 125.99, 126.13, 127.64, 127.77, 128.27, 137.68, 146,19,
167.28, 168.36, 172.35, 173.01.

Step 2: A solution of 2-amino-5-(2-benzyloxy-acetylamino)-N-(2,6-dioxo-
piperidin-3-yl)-benzamide (0.26 g, 0.6 mmol) and trimethyl orthoformate {2 mL) and p-toluene
sulfonic acid (60 mg) in acetonotrile (10 mL) was heated to reflux for 21 hours. To the mixture, was
added water (25 mL) and ether (25 mL). The suspension was filtered and washed with water (50
mL) and ethyl acetate (50 mL) to give 2-benzyloxy-N-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-
oxo-3,4-dihydro-quinazolin-6-yl}-acetamide as a white solid (130 mg, 72% yield): HPLC: Waters
Symmetry. Cis, Sum, 3.9 x 150 mm, 1 mL/min, 240 nm, 40/60 CH,CN/0.1% H3PQ,, 2.87 min
(99.3%); mp: 248-250 °C; 'H NMR (DMSO-ds) 8 2.14-2.16 (m, 1H, CHH), 2.62-2.87 (m, 3H, CH,,
CHH), 4.15 (s, 2H, CH,), 4.64 (s, 2H, CHy), 5.49-5.50 {m, |H, NCH), 7.31-7.41 (m, 5H, Ar), 7.68
(d, J=9 Hz, 1H, Ar), 8.06-8.10 (m, 1H, NH), 8.28 (s, 1H, CH), 8.55 (br, 1H, Ar), 10.24 (s, 1H,
NH), 11.16 (s, 1H, NE); PC NMR (DMSO-dg) 6 23.05, 31.48, 58 (br), 69.87, 72.92, 115.69, 122.15,
127.30, 128.16, 128.28, 128.34, 128.77, 137~98", 138.14, 144.06, 146.48, 160.10, 168.93, 170.43,
172,80, LCMS: MH = 421; Anai Caled for CoHaeN.Os: C, 62.85; H, 4.79; N, 13.33. Found: C,
60.60; H, 4.29; N, 12.54.

5.3 3-(6-FLUORO-2-METHYL -4-OX0O-4H-QUINAZOLIN-3-YL)-PIPERTDINE-
2.6-DIONE
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WO 2009/042177PCT/US2008/011124 To the residue, was added water (50 mL). The aqueous layer

was extracted with ethyl acetate (50 mL). To the aqueous layer, was added ethyl acetate (50 mL), and
the mixture was stirred at room temperature to give a suspension. The suspension was filtered to give
a solid, whighgassatisred in methanol (50 mL) overnight. The suspensiongiasdiiesaeh fad washed with

methanol (2 X 30 mL) and water to giv

3-(6-hydroxy-2-methyl-4-oxo-4H- quina@&y ? iReridine-2,6-dione as an off-white solid (2.97 g,
31% yield): HPLC: Waters Symmetry Ci 80 mm, | mL/min, 240 rim, 5/95 grad 95/5 in 5

min OH30N/0.1%1-13104, 4.50 mm (96.8 %)‘% 5- 317 C;114 NMR (DMSO-d6) 5 2.13-2.18 (m,

1H, CHH), 2.58 (s, 314, CH3), 2.62-2.71 (m, 2H, 2CHR), 2.78-2.91 ém 1H CHH) 5.22 (dd,3=6, 11

Hz, 1H, NCH), 7.24-7.32 (R SITeAR DRIP4 aning FHOuorpberagicrsig £1(4 21 1 BESD fi?goo (s, 111, NH);
'3C NIVIR (DM80®)B20 BY @100 33189rH6 (36 mLO 8BS addet MM@&M@SJ(Q@&@M&@.M, 151.39,

155.89, 16Gribij9eeth thihplatuleClrhe niire @ME@-&&@&%&%@MM&%@%% #i20: C, 55.08; H,
4.95; N, 13.76, Found: fﬁd@%& H, 4.74

3-(6-CH LOWT&% I?\WA%L QWL}E’F%B%E ?&‘?ﬁ?ﬂﬁf&"fb‘iﬁ (I{[3 & 77 mgf)e)p lfu%\az%rred mixture
of 5-chloroiéhfote Hrinjehdadgishegylpmipkite (-3 raimhompel divthsatdiprdw Brogdwenioide (0.42
g,2.5 mmo&;@@&wmm&amwa@ea Wit elreaqrhase i eighlatetirk (28. Sonmp hninvageatonitrile (5
mL) was h 19{&%9:&'&3%%’;%@"&@&%9&’ %Qo&i{%ﬁ%%ﬁﬁd% SYRRRERIORWRRJIkIGRAd washed

with water ( and ethyl acetate

2-amino-N-£818-tidxe Pl periah: 3 s -‘E’ﬁi‘ffﬁo%@ﬁ?%ére O IHHE0aNE (B 1% 368 Reid): IFINMR
(DMSO-d6)20/80 CHICXHS, 24 H;PC1 5168 ndnF092 56 mp 1275, 50, ‘Bl KVIR SDMSOLEY) EHI)24371-4.76

(. 111, NG 534015 913 AHR8X 0050 HAs A A0 ARG I g O 116 0. 798

J=2Hz, (s, 1H, So dé) 623.99, 30.89,
49.00, 114.55H1 780714 802H 4008 0614, $H, WA 65 NMR §IMPohp 19,’%29?-33 FERSENLH= 282,
284, 588p 120 AdgdlUtier 05 BAMMosN| 2 S-aidxtepiasiiaind 3ryt =B Higy 0 9ervzdniide-©.31 g, 1.1
mmol) and gmatyhoribeiormade{44mL) andsnigluepgdionicacigy(399ne) wasdheaiad. ik S0C in a

e 2 RIDEE IS e e o et LB g o )

3-(6-chloro-#4@xd-4830inazolin-3-y1)-piperidine-2,6-dione as a white solid (230 mg, 74% vyield): HPLC:
Waters Symmetry Cis, Sum 3.9x 150 mm 1 mL/min, 240 rim, 30/70 CH3CN/0.1%1431304, 4.01 min
(100%); nip: 302-3 . CHH),, 3 (M3t hefsH2, CHH),
5.52 (br, 1H, NCH% o8 ' ' =2z Tt ST =2 114, Ar),
8.41 (s, 111, CH), 11.19 ('"‘IFI—NF]) 1§c NN1R- (DMSO- d6) 5 22.39, 30.87, 56.20 (br), 122.56,
125.05, 129.47, 131.59, 134.82, 146.19,247.7b6,d458.73, 169.68, 172.39; LCMS: MR = 292, 294, Anal
Calcd for C131110N303Cl: C, 53.53; H,@T‘N .'XJ._.OFound: C,53.43;H, 3.21; N, 14.27.

v~

To a stirred mixture of 2-amino-5-chlorobenzoic acid (2.0 g, 12 mmol) and

- imidazole (1.0 g, 14 mmol) in acetoniirile (30 mL), was added acetyi chloride {1.0 mL, 14 mmol) at
room temperature, The mixiure was stirred at room temperature overnight. To the mixture, was
added 3-amino-piperidine-2,6-dione hydrogen chioride (1.9 g, 12 mmol), imidazole (1.8 g, 26
mmol} and tripheny! phosphite (3.7 mL, 26 mmol} and heated to reflux for 22 hours. To the
mixture, was added water (60 mL). The suspension was filtered and washed with water (2 X 50
mL), ethyl acetate (2 X 50 mL), and water (50 mL) to give 3-(6-chloro-2-methyl-4-oxo-4H-
quinazolin-3-yl)-piperidine-2,6-dione as a white solid (2.9 g, 80% yield): HPLC: Waters Symmetry
Cig, 5pm, 3.9 x 150 mm, | mL/min, 240 nm, 25/75 CH;CN/C.1% H;3PO,, 6.65 min (98.5 %); mp:
276-278 °C; 'H NMR (DMSO-dg) § 2.15-2.24 (m, 1H, CHH), 2.58-2.71 {m, 5H, CH;, 2CHH), 2.78-
2.92 (m, 1H, CHH), 5.30 (dd, J = 6, 11 He, 1H, NCH), 7.66 (d, J =9 Hz, 2H, Ar), 7.85(dd, ] =3, 9
Hz, 1H, Ar), 7.98 (d, J = 2 Hz, 1H, Ar), 11.06 (s, 1H, NH); PC NMR (DMSO-d;) & 20.79, 23.45,
30.57,56.71, 121,47, 124,86, 128.89, 130,77, 134.87, 145,57, 155.67, 159.53, 169.31, 172.56;
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5.8 3-(6-BRON10-4-0X0-411-01BNAZOLIN-3-YL)-PIPERIDINE-2.6-DIONE Br N=1 Step 1: A
stirred mixture of 5-bormo-isatoic anhydride (6.0 g, 25 mmol), 3-aminopiperidine-2,6-dione hydrogen
chloride (4.1 g, 25 mmol), triethylamine (18 inL, 129 mmol), and acetic acid (15 mL, 262 mmol) in
acetonitrile (98 sadoyBs-heated at 90C for 18 hours. The suspension wagdigiedeangysashed with
acetonitrile (2SS0 k)3 08 24 e8;(Anki 8Rica fyral cHiptiyd At etatH (2 X, 80.20] Hia. gly#, 12.30; Cl,
2-amino-N- {g&dﬁgégdqpqggmﬁ ¥35)75Nb K9HQ -BgRgapide as a white solid (5.8 g, 72% yield): LCMS:
MH= 326, 328. The sample was used in'the next step without further purification. Step 2: A
solution of 2-amino-N(2,6-dioxo- plperldln 3 yl) -5- bromo benzamlde (0.51 g 1. 5 mmoI) and trimethyl
ordmformate (2 rrL¥ and3g SLAFOIRG HOD- A OX Crd O HENADRIENCI (i)} RERENES to reflux
for 12 hours. To the mrxt&é}lﬁ%&dded water (70 mL), and strrred at room temperature for 2 hours.
The suspension was filtered and washigd wrth ethyI acetate (10 mL). The solid in NIAP (3 mL) was
heated at 80 C. To the solution, was a mL), and the mixture was allowed to cool to

Salo bty

room temperature. The suspension was Tiltg ashed with NMP (1 rriL) and ethyl acetate (10
mL) to give 346-bromo-4-oxo-4H-quinazolin3- 1)-piperidine-2,6-dione as a white solid (350 mg, 68%
yield): HPLC: Waters SymigpeiryaGéSedpitus 956 baniidhtdid ahinainded® g1 s 30460, GHaGH/0.1%

H3PO4, 4.18 m 312- M 2.14:2.21 ( 1. CHH), 2.60-2.74
(m, 2H, 2cHES” Ig%egg i%*tmg’f °fe‘tt73\%\35’g§e§1{\l i(fﬁ' r@t?ﬁ%ﬁ é ; (%8’%%?291% ﬁr %)03 (dd, J =
2.9 Hz, 1H,2¥c8% (] a'@rzémﬂtpr%‘)ﬁe’m‘iéﬁ‘m%rﬁ hegterioay 07 faq 1§ hoxgs. |\T|§7ﬁ? (DM50-d6)

22 .45, 30.98)spEndity $AOfBEeiRADG<h28B, 2Oi66id G TG BLE . BRted A7XRY mbBa66eb§D. 75, 172.46;

LCMS: MH céﬁ@gﬁ%O%E%Itg%mfgﬁzﬁe%@g‘ﬁgg&Efp‘e‘%ﬁz;} 51205 Grdino fenkinad s Nwflige30; B,
23.39. Found; C

3-(6- METH‘?‘L‘%%%’ Z?LTX)‘EJ?LN&?H&WW}" ﬁ?ﬁEﬁtﬁ/ﬁﬁEﬁf A SR (S RgEEAtep Withoutgian 1. A

mixture of Ziafmenpubfivaéitinylbenzoic acid (1.0 g, 6.6 mmol) and CD1 (1.0 g, 6.1 mmol) in acetonitrile
(15 mL) was stirred at rog@ IEMPESRREL JOL. é&anur:z GT&&@pﬁwsi?Dq_ﬁmmgamtde
amino-piRgrdne: Ao ine hydionen cierids 0.9, Mol ahe sedlumdayraen oarbonate

(0.45¢, 3 € MiXture was hours. The suspensign was cooled to

room tempé‘r“&t&?@t‘fﬁﬁ (i (h‘@[rr PR acsifse ﬁ@?ﬁﬁ fWa7$dﬂYc‘e r@d%ﬁ?@%@‘té&“@fﬁﬁ’&ééf@rﬁﬁﬁe@?mtﬁth) water
(2 X 20 mL)agtheshyd Aoetals bl iargiyend aiinchle \NGhPRG/A4 21 F HRGHWS2088/011124
(2,6-dioxo- a%s%r'n% 92 {% W'%Hﬁ%&%&%&%%&@@dﬁ%t@% ;qek’&“?]q)ﬁ)ﬂchBréDMSO dé)

6191198m1H cU > 14 (M, 1H CHRé rg 50-2.56 (m, Ik, CHH)
2.73-2.85 (r?ﬁ"ﬂtltet@'ﬁn)f'%é ﬂ’t*rsf)rﬁ"ttﬂl Rele/min. ¢ Sty S %79 ‘F\iﬁ%‘?’ 884 9= 1K, An), 7.00
(dd, J = 2, §MZYDHRAYTTBS 60; FEBMRAPMSORI G 4342, 2048 HE, TEINEIG-26BEn(SHH, NH); "C
NMR (DMS %9;@93}?431@% 3993, 9%%:93}9-%31%? 146485122 Bilul 2h 812 58.(d 4 &40,

oo %mz)ar.&rﬁ SR YAl L (CEEEY A ORI ISRt o

2-amino-N-
orthoformatHMﬂilﬁlMéﬁeﬁ@&@I@éhe?Mﬁoﬁﬁé(aéﬂﬁfB@ 189, vb%tlsﬁeaiéd*ioliﬁﬁtiﬁw”élmiréﬁdﬁave oven for
8 Bin%t]es 195the SHEpensiPis W@ﬁ@dﬂeﬂ@ﬁh@@_ %i&wl?hang?e}iaxlfgag&iﬂg%ﬁﬁﬂa(ﬁu!?_)agltqtr(]?elite (G
m e sqlvent was remov ide was placed in a and was purified wi
column chr m%a’t{djg% ol 8 CICa'i¥z6;2\ljl%rtano’l §t¢1‘?qene chloride 0% gradient 10% in 15 min) to give
as 3- (6 methy1-4-oxo- 4Hqurnazo|rn -3- y1) prperrdrne -2,6- drone as a que solid (50 mg, 9% vyield):

(6L 803 O OR A0 VESCN/0.1% H3PO4,
2.78 min (96.1%); 285-2 PIKERIDINEHMIR i [REO- d6) 5 2 11 2 18 (m, 1H, CHH) 2.46 (s, 3H, CH3),
2.56-2.74 (m, 2H, 2C1-111), 2.82-2.93 (m, 111, CHMj, 5.48 (br, 1H, NCH), 7.61 (d J8Hz, 11-1, Ar),
7.70 (dd, .1= 2, 8 Hz 1H, Ar), 7.94 (br, I Ar) ?iﬁf%H) 11.15 (s, 1H, NH); "C NMR. (DMSO-d6)

620.72, N
N/)\

To a stirred mixture of 2~amirr0-5-hydroxybenzoic acid (5.1 g, 33 mmol} and

" imidazole (5.0 g, 73 mmol) in acetonitrile (60 mL), was added acetyl chloride (5.2 mL, 73 mmol) at
room temperature. The mixture was stirred at room temperature overnight. To the mixture, was
added 3-amino-piperidine-2,6-dione hydrogen chloride (6.0 g, 37 mmol), imidazole (5.0 g, 73
mmotl) and triphenyl phosphite (10.5 mL, 40 mmol) and heated to reflux for 22 hours. To the

mixture, was added water (100 mL) and conc HCi until pH ~1. The solvent was removed in vacuo.
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22.51, 30.91, 57.00 (br), 121.09, 125.38, 127.00, 135.89, 137.07, 145.46, 146.45, 159.60, 169.88,
172.44; LCMS: MH = 272; Anal Calcd for CI4H13N303: C, 61.99; H, 4.83; N, 15.49, Found: C, 61.78;
H, 4.57; N, 15.34. 510 346-AMINO-2-1VIETTIYL-470X0-411-OUDIAZOLIN-3-) P RIDINE2.6-DIONE 0
Oy..N...I0 WARE z200¢/042175te0l: To a stirred mixture of 2-amino-5-nitrobenzeig/asitoém 3428 mmol) and
imidazole (22 @e 33idaenebsinddebtamttr (80 (bD)nilhe wascadbiger aee biiciledidét( 2tByhakstd8 (¥imol) at

room temp r R t;gty%e‘;ﬁ f RePdyRmvas added
3-amino- plgg%t)glr?g %QGQ c({jﬁ%&;l&g E{kdrogae%r%[ a;:%%)?l{gsg Qﬁ@ 59 %ﬁfpﬁllggﬁ%l g, 60 mmol) and

triphenyl phffgt?ﬁfﬁé“{ét? B 2SPREET aﬁﬁ"ﬁ&é%ﬁ”é‘& 8 Y’é’ﬁ 6"‘92‘2 L rsetY %“%W&%?‘é"%é& added
water (60 miyilFhes Edsplrmsiomighis Titeredamtinoeestfitindtdmeshq@ Wb O etiznobBy 3tetale (2 X 50

mL), f?ndhwmr\i@%a le) O30S Hﬂa&yﬁa,tusr@ﬂmméztdmum QliBeRdyde: enost raeaa §edlione as
e T R G S S i
Hz, 1H, Ar), "815%9@3'39 B3y ﬂzuwfixﬁN@ T4 (BE @* 3 Ay (9658 bk mp: &L+ IR, TR
(DMSO-d6) @389s6Rd:2 3 B23-30 Hfm, 36196 HH 246 (4,26, 2071 2262 1. 1284 D11 LA 1A, 1464961 (R0.85,
159.13, 159 {8188 12,148 P26, 11 1z, 1H, NCH), 7.24-7.32 (m, 2H, Ar), 7.49 (4, T = 9 Hz, 1H, Ar),

10.07 (s, 1H, OH), 11.00 (s, 1H, NA); *C NMR (DMSO-dg)  20.97, 23.10, 30.59, 56.36, 108.59,

121.24, 124.13, 128.19, 140.14, 151.39, 155.89, 160.24, 169.58, 172.63; LCMS: MH = 288; Anal

~Caled for CisHsN:Og+ 1 H2O: C, 55.08; H, 4.95; N, 13.76, Found: C, 54.82; H, 4.74; N, 13.54,

8.7 3-( 6-—CHLORO-4-»O}__(0»411-OUiNAZOLW«B»YL)wPIPERIDIN’E—Z,G-DIONE

cl
00
ra g
N o
-

Step 1: A stirred mixture of 5-chioroisatoic anhydride (0.51 g, 2.5 mmol), 3-amino-

piperidine-2 6-dione hydrogen chloride (0.42 g, 2.5 mmol), triethylamine (1.8 mL, 12.7 mmol), and
acetic acid (1.5 mL, 25.3 mmol) in acetonitrile (5 mL) was heated at 150 °C in a microwave oven
for 5 miutes. The suspension was filtered and 7washed with water (50 mL) and ethy! acetate (20 mL)
to give.2-afnin0-N-(2,6-dioxo-piperidin-3-yi)~5—chloro~he:nzamide asa White solid (0.31 g, 42%
yield): 'H NMR (DMSO-dg) § 1.91-2.12 (m, 2H, 2CHH), 2.50-2.56 (m, 1H, CHH), 2.72-2.80 (m,
IH, CHH), 4.71-4.76 (m, 1H, NCH), 6.58 (brs, 2H, NI), 6.74 (d, ] = 8 Hz, 1H, Ar), 7.19 (dd. T = 2,
9 Hz, 1H, Ar), 7.58 (1; } = 2 Hz, 1H, Ar), 8.62.(d, J = 8 Hz, IH, NH), 10.86 (5, IH, NH), BCNMR
(DMSO-dg) 5 23.99, 30.89, 49.00, 114.62, 117.60, 118,04, 127.25, 131.63, 148.61, 167.37, 172.20,
172.93; LCMS: MH= 282, 234,
Step2: A soiutxon of 2-ammo—N—(2 6-dioxo-piperidin-3-yl)- -5-chloro-benzamide
(0.31 g, 1.1 mmol) and trimethy! orthoformate (4 mL) and p-toluene sulfonic acid (50 mg) was
heated to 150 °C in a microwave oven for 10 minutes. The suspension was filtered and washed with
ethyl acetate (10 mL), methanol (5 mL) and ethy! acetate (10 mL) to give 3-(6-chloro-4-ox0-4H-
quinazolin-3-yl}-piperidine-2,6-dione as a white solid (230 mg, 74% yield): HPLC: Waters
Symmetry Cig, Sum, 3.9 x 150 mm, 1 mL/min, 240 nm, 30/70 CH;CN/0.1% HsPO,, 4.01 min
(100%); mp: 302-305 °C; 'H NMR (DMSO-dg) 6 2.13-2.20 (m, 1H, CHH), 2.62-2.93 (m, 3H, CH,,
i+ CHH), 5.52 (br, 1H, NCH), 7.76 (d, } = 9 Hz, iH, Ar),7.91(dd,J=2,9 Hz, IH, Ar), 8.10{(d, =2
Hz, 1H, Ar), 841 (s, I1H, CH), 11.19 (s, 1H, NH); BC NMR {(DMSO-d¢) & 22.39, 30.87, 56.29 (br),
122.56, 125.05, 129.47, 131,59, 134,82, 146.19, 147.75, 158.73, 169.68, 172.39; LCMS: MH = 292,
294; Anat Caled for Ci3HoN;05CE: C, 53.53; H, 3.46; N, 14.41. Found: C, 53.43; H, 3.21; N, 14.27.
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49 WO 2009/042177PCT/US2008/011124 Step 2: A suspension of
3-(2-methy1-6-nitro-4-oxo-4H-quinazolin-3-y1)-piperidine2,6-dione (4.1 g, 13 mmol) and 20%
Pd(OH)21C (0.9 g) in cyclohexene (20 mL) and DMF (60 mL) was heated in a 125 C oil bath
overnight. THe suepRRsion was filtered thru a pad of Celite, and washed withndiMbs(3@:mL). The DMF
solution and Charcoal (4 g) were stirred at room temperature for 5 hours. The suspension was filtered

thru a pad of Celitgg The spl¥sRbIRS.ISsASIDRRHD dhahs sasisr ARG BBI(20 ML), and
then water (80 mL) to give a suspensi n. The suspension was Tiltere and washed with water (50 mL),
ethyl acetate (50 mL) and water (50 m give a bypwn solid, which was purified with preparative
FIPLC (C18 5/95 for 2 minutes then gr 5 in 18 min CH3CN/H20) to give
3-(6-arnino-2-methy1-4-oxo-4H-quinazolin-3=y 5% dine-2,6-dione as a white solid (1.15 g, 31%
yield): HPLC: Waters Xteyra Clg, S5am, 3.9 x 150.mm. 1 mlL/min, 240 .nm, 10/, .
CH3C14/0.1%NH4HCOZ*& '1g¢‘n’?h“’@d9'.‘é"ﬁ%5;e &Pg%ﬁf’é‘s 0%‘5;"‘3”?’1.& iy 'fﬁh/?%oér-‘ﬁl@ﬂ)ss' 3B8% 14 (m,
1H, CHH), pisigigestf-Gprohpingen gioife 44 225 merplh Tisthylepits 1 mlei? mBobsaidy, 1= 5, 11
Hz, 1H, NCidg+ib i (052N MRk Vit destdd@r{ln 63Tl Y \whs Fiedied/aBA0(T, fat 8Auwgurd 019 (S, 111, NH);

33C NMR (RMS0:06).8.21,06: 22: 9930 67 $0:22:10% 52 sd A3 hhd20k sh2 3 i B9, 147.63,
149.24, 160.39, 169.68, 172.66; LCMS: MH = 287; Anal gg\ilc f(i)r Ci4H,4AN403+ a.eHZO: C, 55.26; H,

5.30; N, 18T 2ESAAB L DA08 £ ase N (38 Jisxg Riperidin-3-yl)-S-bromo-benzamide as a white
J3-(2.6-DICKBL-GIPEREDEIE:Y LTSN Y2682 k8 spikPreDRG GUINAZ OB NiGor METHYL1-C
ARBAMIC Al PESHERTYL ESTER Step I: A mixture of 5-methyl-2-nitro-benzoic acid
methyl ester (93.95 g, 481.35 mmol), 1,3-dibromo-3,3-dimethylhydantoin,(75.70 g, 264.74 mmol), in
methyl acetate (550 mL)‘%g?éheafg%tﬁ%éQ ﬁ%’éﬁén%%gx\?\,%. e¥ %%r?gdy\ié%%émfﬁec %ﬁ%ﬁ stirrer.
Then a soldfiéri af RSanmplbdisbpribierthiaien@oB Ml angPieeny RFRBINTIAEETAMEED ral) was
added, andaagonnbris i 8)\WAS Weskeslat:abalik t5Q Tondrs. hnumie: rhiveuraixiay eddeaissatin\yiddnib),cooled to

15C and U LIeL %g%ﬂ%@%%&@%@@&g&mﬁg@n\é&@e%ﬁk@wghw%ﬁﬁghg«ith 10C

methyl acetate (2 x 5 ive a brown filirate. To the filtrate, was added heptane (500 mL). The

organic lay@PSiRsHLBHe d WRAPHSANE (3 Riagtrrhestathet (hter (P S860MHPY, HriPedHEHFated to
about 2 volgniesL] erthéeniistire, weaslmede totcbeityd mathyiratrapior T BE@g0nmia}.fitkednixture was
?eglte? ;;;M&Z&%f@ﬂtﬁ-ﬁmwﬁ%ﬁ) m@?iﬁc@@&ﬁﬁ@%@)qgﬁmge(@%ﬁmﬁlﬂﬁm r;xtimamom_fhductl
abou or Si re-¢rystallized) a en 225 e.blowing nitr with a glass
pipette oveﬂ%}iﬁ’ﬁeﬁ%g’ggﬂ ﬁgﬁgf*&?ﬁ& vaéeﬁﬁ%%g;ds éiéﬂ %ﬁﬁﬁ%@p%ﬁ% %ﬁ%%ﬂ%ﬁ%ﬁ with a
pre-cooled 1B@ AdetbsMmaitBtmptaHen B § GH:biHbl ot Sectibh eidi R 8@ cllérnight to
give 5-bromamethi W¥nmtiphsozirsacia-metny, esterasan atl:white SHid (83 9.844.9%6yjeld). The
solid was used in.the step without rugification, W\ 910421, 77PCT/ 1124
Step 2: A SE %%uﬁ%xm-%ﬁ%%é{@l}@!ni?o%g{rgzgﬁ)éébf g%ﬂé)(;l g’sj%e%z(g({)l.-‘s%?’%%ﬁ@iol),
di-tert-butylTiRiHed Eard e és (48, £58; 1859wl Ndsiupm Y@M 823 2537992 i), and
lithium iodide §£%392 962 1201230120163 ; hertag o s (35 64, Wweisdac psed S0t refhex T wis: QAL -ofi3bath for 12

hours Whiles,%tér.rgrq %gg%%:% Qxeehgn&g%s i,rg.ed_ﬁbgm[ﬂy_%;wﬁ ‘@y%eﬁ%p@pbg%gg%%&r@perature. To

the mixture, Was a rne t?adf) ML), water (300 m14, and etRyl acetate (750 mL), and the mixture
was stirred for*fofmininied: W*s%’éﬁ%ﬁ%ion was filtered through a pad of Celite. The two layers were
separated, and the organic layer was evaporated to a less volume. The aqueous layer was extracted

with ethyl acetate gx 159.@&%@941@%@&1@%@ Aww&g@iﬁﬁﬂmw,@qﬁﬁw L),
driecfover magnesium sulfate while de-colored at the same time by charcoal at room temp with stirring
- for 30 minutes. The black mixture was ed thigugh a pad of Celite. The filtrate was evaporated to

give 5-(di-tert-butoxycarbonylamino-m e Qit n%oic acid methyl ester as a brown oil (74.18 g,
98% yield). The product was used in the n te hout further purification.

Step 1: A mixture of 2-amino-5-methylbenzoic acid (1.0 g, 6.6 mmol) and CDI (1.0
g, 6.1 mmol) in acetonitrife (15 mL) was stirred at room temperature for 1.5 hours. To the
o suspension, was added 3-amino-piperidine-2,6-dione hydrogen chloride (1.0 g, 6.1 mmol) and
sodium hydrogen carbonate (0.45 g, 3.6 mmol); and the mixture was heated at 50 °C for 21 hours.
The suspension was cooled to room temperature for 1 hour, The suspension was filtered and

washed with acetonitrile (20 mL), water (Z X 20 mL) and ethy! acetate (20 mL) to give 2-amino-N-
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Step 3: To a stirred brown solution of 5-(di-tert-butoxycarbonylamino-methyl)-2-nitro-benzoic acid
methyl ester (74.18 g, 180.7 mmol) in methylene chloride (700 mL) was added trifluoroacetic acid
(26.2 rnL, 352.4 mmol), and the mixture was stirred at room temp overnight. Sat, sodium bicarbonate
(400 nth) wagmsided4a-the solution, and the mixture was stirred for 10 mpases2disg@Eganic layer was
separated, (2iédiovepipaigive3ivirsoutihic-bamdmpidsporiive toligi(iel, 63% yield): "H NMR
(tert-butoxy 3 en AT VST MSHHD PaiEserhonsaic AGH Teler Asier AR AKIewD AS02.5 n94% crude

yield). The product Was Used in the next step without further %url fication. %4 A ‘mixture of

5-(tert-butoXytdrBbyAdmmer st 2 & Bah 2@ abil & (Br @5 188 40 Pithium
hydroxide (41864g), 2@8.Hdnhvol) &Hmémaht)l 154@4dnI3 2Hd, Watenr ) B/48 el ] wadstivFe iNijth 684
mechanical §lifienalrfORMIGR 15138, MethanalwasAvappEateds a8d 30 fhejagegous
solution, was added T N HG)‘é mL)# form the preC|p|tate Ether (350 mL) was added, and the
mixture was sfirfed &t He H&ﬁr‘é" 9|:r[1|xture was evaporated. To the residue, was added water
(500 mL). The aqueous |8ravdssektiar i@ wittnerid {3 featiexctviprddin3-x11-00nethyl- Wmﬁqblned

gr?anicblaywwgre sehapted. @ﬁ%gmm%gﬁwmmuﬁa@:ﬁd&m%ﬁg@w@h D) Ras "
tert-butoxyc 0 In0-met nitro ZOIC aclg as a prown ol e
et wa e ot o A B sabiatilon sl dlo meltaleT b

5-(tert- butoxy%émsthylmﬁh&?mﬂ%m@mﬂ%%%.@5&.&"{!2M@nwag W&ﬁd.w MEHsaroF (210 mL)
and palladiuestdarzampié2eq iweSMydrogenatatieditliachaninshadeiiopephioiStias B2lpsi. The black
mixture wasyfilipred Mg O&@&w@%@b%‘g&;ﬁh wapfbih%fim) \é@@%ﬁ%&q glyg.agRrown oil, which

was stirred in ether (300 mL) over ?r% e ether slu dkwas Ilitered to

Vv
2-amino-5- (ﬂé’r‘f’ﬁ? B‘>‘<§/‘é’§' B’(Eﬁ?ﬁé‘?ﬁ ﬂ’%‘tﬁ%?&éﬁezﬁﬂﬁ g FHYiId s%? BQ9%"E}’%@%“§}F§M). The
product wasbiségn e héktrste b mitirout 20 threy IIANCEION/I. 1% H:POSETS il (Pa. Blirew:solution of

2-amino-5-(taid-byeyy GREARBMGIRN SN -benaRieaeit (8, 3 & 4Hirenal) Wpislazele 44,85 0, 41.9
mmol) in acetonitile }’20 mL), was adigjed ac (;tmlorldeigg{égmL 4é1 9 mma %)o(érrglgat room temp

overnight. TREHES i ki H=STED: w8 SpodioiS e S AB OTADs
3-amino-pipBedifes?),c-giohe hidtal&B EHOHERCCE), 7485 G4 191N OB GRVE7E)$ BYS mmol)
and triphenyl-péiosplites flob @omhz%@ 191Q]) 1 8N¢bIhes X tdreowas Neated I refhixefagb swours. The

mixture was to ur ater ) dded The
suspension ﬁgsz‘\%/et[éredsc Washe%? grgggrd%bgﬁl%n%%ﬁi/étc@g?;%g LY. 1%/1 Bnr%ls and suction
dried to giveS[31E216 @ﬁx&d@éﬁdm 3-y1)-2-methyl-4-oxo0-3,4-dihydro- qumazolln -6- ylmethyl]-carbamic
acid tert-butyl ester as an off-white solid (9.7 g, 70% yleld) HPLC Waters Symmetry CH, 5pm 3.9 x
150 mm, 1 mL/min, 240 Sorad LY. _ SRE 5. i
(96.7%); nip, 21'2.55;%?4 b%%%g ™, '

2.57-2.86 (m, 6H,.CHCHZ, CH3),4.23 (d, J = 6HZ 2H CH2NH) 526 (dd J 6, 11 HZ 1H, CH) 7.52
(t, J = 6 Hz, IH, CH2NH), 7.56-7.88 (m, 314, Ar),d ®. h( ®H, NH); 13C NMR (DMSO-d6) 5 20.92,
23.40, 28.20, 30.62, 42.97, 56.52, 77. %ﬂ{lﬁﬁkl 126 51, 133.74, 138.76, 145.75, 154.52,

155.79, 16044, 169.47, 172.61. LCMS MH iz 401; Anal Calcd For C20H24N406: C, 59.99; H, 6.04; N,
13.99. Found: C, 59.83; H, 5.98; N, 13.85, 5.12 N

3-(6-AIVIINOIVIETHYL- 2_@TH¥E‘§DQ@@T%QMM@MMI§OW&NG acid (5.0 g, 28 mmol) and
PIPERIDINE 2§6 IPIQ ?/ 10 ?cfcf\omijg(lggd'{%) was adde% Selﬁlgﬁ%rqu[ ﬁmgr%{vngc utgon of

[3-(2,6- dioxo| plpendln 0XO- dro-quinaz me cafbamic acid
tert-butyl esf@?l(sf%ﬂaﬂs@%mm?ﬁ%mﬁaveﬁ@m%ammevréﬂesﬂeru%tbs@mwyewag added 2 M

HC1 in etheadd@i2 mhincapipethbinadédiowasdtisradioveda @it g Titnsobip rhivasevapeiaed, and the
residue wasnmﬁgnmn%na{yﬂpﬂgsmhz f@%ﬂogﬁn;ﬁa«; SsRaRs 'BQe‘H@:?ﬂpgﬁ%J% IEihe

3-(6-aminomet 8¥1 -2-methy1-4-ox0-4H i{éwnazo in-3-y1)-piperidine-2,6-dione hgdro gen chloride as a

light yellow SBTHHTE %24 2465872 UG8 Do)t “fﬁ&sﬁ%sd‘ti%?%afg‘?fgﬁa%‘fﬁﬁ‘??e&’f EEH S rurther

purification. mL), ethyl acetate (2 X 50 mL), and water (50 mL) to give 3-(2-methyl-6-nitro-4-oxo-4H-
quinazolin-3-yl)-piperidine-2,6-dione as an off- white solid (5.3 g, 61% yield): 'H NMR (DMSO-
ds) 8 2.19-2.26 (m, 1H, CHH), 2.60-2.69 (m,. 2H, 2CHH), 2.72 (s, 3H, CH3), 2.79-2.87 (m, 1H,
CHH), 5.37(dd,J=35, 11 Hz, 1H, NCH), 7.83 (d, J = 9 Hz, 1H, Ar), 8.56 (dd, ] =3, 9 Hz, 1H, Ar),
8.74 (dt, J =3 Hz 1H, Ar), 11,12 (5, |H, NH); "C NMR (DMSO-dg) 8 20.69, 2382, 30.57, 56.98,
119.46, 120.20, 122.21, 128.45, 128.74, 144.90, 150.85, 159.13, 159.78, 169.12, 172.53,

i
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Stép 2: 3-(6-Aminomethy1-2-methy1-4-ox0-41-1-quinazolin-3-y1)-piperidine-2,6- dione hydrogen
chloride (0.95 g) was dissolved in water (100 mL). The solution was washed with ethyl acetate (2 x
100 rnL). The aqueous layer was evaporated to give 3-(6-aminomethyl-2-methyl-

4-exo-4H-quirpzaina34)-piperidine-2,6-dione hydrogen chloride as an g whitgosalidi4-79 9, 84%
yield); HPLC, Waters XtegtapRP A SuspensitnbB3x3 BRAWS-A il 10i0, 24QuikioNaters-pichimdule

1,05/95 CH t % 299-301 d6)
82.18-2.24 ggmlgn;g /rg %Nﬁtg%*? 2 Pﬁ%@%‘ %cgfg’j Mﬁbﬁe%@% g%@\@ﬁdd J=5,
11 Hz, 1H, ®pfheateq in azb‘iénfl smb%#)mswkb@hswpmmas filterrd thrvigpadef\Cale aadIR

(DMSO- d6)v&29e86wm15 80.600)A THe IHN6 .stiytibh ABbCHa2Eod 1G4 kP 0068 stirdadt 8ilrodd IeBpeikfhe3D,

156.51, 159:6; %%Z%hézlﬁri SILIRM§M;I;d_tﬁ'QJA ﬁ%&‘@%@é}l&d ot GihBR LINAOACH # 3,0,5120 and +
0.8 HCI: C, 46,92; H, 5.20; N, 14 59: C Found 5.15; N, 14.29; C|, 16.59. WO

2009/0421 7ERIGEBE0%H i‘idfi‘Pé"iéiPzEb}rﬂH@F(‘i ‘7&%’5‘1‘5 L) 1 give & suspension. The
£3-(2,6-DIO PRI Gy ) Dulcrhith-#a@X (50 mL), ethyl acetate (50 mL) and water (50 mL) to

3 4(16D|HYDFngQU;mMQM Nnﬁc%(wglﬁweétvhwépﬁme mncT(@psst@ﬁerwpf@%of de (05
aminom 0XO0- erigine- one y ro de
R R R B e R el

g,15 mmol%rln acetoni e ta 4°mL,
N-diisopropyirstifirsrifreitoces mrhit, *?"H‘iirﬁ'ol)S = ﬁé"'f"rw&lﬁiﬁe ﬂ%‘s%tW%M%ﬁﬁﬁtﬁeﬁ#ﬁ%ﬁdh@%our The
solvent wasmeuapeiiateit, 24hihel tesidiia Oras. punificddnniiash cak e slspmatogramlsy¢Sitica gel,
methanol/ ”h@f\tﬁé'?ﬁﬁr%}}r 38, 5%0496% t?fﬁ'&%@f% Oﬁ'csﬁc@b@) 335267 (m,

[3-(2,6-dioxo-piperidin-3-y1)-2-methyl1-4-0X0- 0-quinazolin-6 ylmetﬁxilihzgrlﬁllfé)e as an off-white
Solid (340 T80 ok M B Ao BB g5, 5% N6 AL HOMFFLZ40, Ti
10/90 CH3CN/O71%4 (3RO Argradiey, ttHORNES; MCNRIR (bapsdespauined 3296) w066 ¥4, mp, 223-225
C; IHNMR (PMRO1d6x 4 92%1@1973? l‘&zr E%HIAZ%BS Pigl%giﬁb‘ )16§ 354 127296(%1171]5"'1@ 287:

CHZCHZCHZCH20H2 6.(m g J="6 Hz, 2H, CH2NH), 5.26
(dd, 3= 6, 1m0ﬂsadtepﬁw%1@é49s§81(¥aosﬁ 5&6%“4&%9 isué Fw G P 28575, IH, NH);
13C NMR (DWESO-d6) S 13.86, 20.92, 21.95, 23.39, 25.23, 28.31, 30.61, 30.99, 35.33, 41.57, 56.51,
119.99, 123.79, 126.51, 133.96, 138.38, 145.74, 154 53, 160.40, 169. 47 172. 25 172.60. LCMS MH =

413; Anal Calcd F &%22 : : . , Found. C. 63, 8: N, 13.42.
5.14 CYCLOPRO X3 S R AT G AT TS %8
2-MEETHYL-4-0X0-3,4- - N-B-YLIVIET HYLl--/—\wqu""—_TU'a‘Stirred

suspension of 3-(6-aminomethyl1-2-met —4?0 lH-qtinazolin-3-y1)- piperidine-2,6-dione hydrogen
chloride (0.51 g, 1.5 mmol) in acetonitrile {10’ W d cyclopropanecarbonyl chloride (0.21

mL, 2.3 mmol) and N, N-diisopropy! ethylamine (0}2 mt:3.8 mmol). The mixture was stirred at room
temperature for one hour. The solvent was evaporated, and the residue was purified by flash column

chromatography (Silica gé‘-%%etﬁa{ﬁ‘émﬁe"rﬂ?ﬂ@ﬁ %ﬁlé’ﬁ&%bﬁ%ﬁé@/‘j IS ptogattciboxylic
acid [3-(2,6-uiexo-pipdibddmESyd-piignetiothydattoind 73,40 diBGdiTs-guinbzolmetwyll nretiy/(l55nide as an
off-whlt/e SOWQ&EQ{%M 7%2&“%&@&.‘13%9%}{!@@@ %mmimaﬁ;i&s 2R 31%eh l@Qnmsn ot g1k/min, 240
nm, 10/90 CHI%N Obl% H3P. a BH_’;O 95/5.in 5 ept mm, 5 l min, (98.49%): mp,
281-283 C; ;P %%2% Z"(lm )Zﬂ-fn E?fﬁip cﬁ(}propa(r%e hngd) 7B F%G (m, 1H,
CH of cycloprepsHe @90% i 1 {rhoprs, Ehpmxe yEoRlensHe ereHe | E1A3NUsHed0 = 5 Hz,
2H, CH2NH hbiizétédgls dhe wecdditkdz, Th, suspension was filtered, washed with 10 °C methy! acetate (2 x

50 mL) to give a brown filirate. To the filtrate, was added heptane (560 mL). The organic layer was

washed with 2% brine (2 x 500 mL) and water (2 x 50¢ mL), and concentrated to about 2 volumes.

To the mixture, was added t-butyl methyi ether (or MTBE, 300 mL). The mixture was heated at

about 70 °C for 15 minutes, cooled to about 53 °C over one hour, seeded with the product {about 250

mg, or simply re-crystallized) at 45 °C, then at 20~25 °C, while blowing nitrogen with a glass pipette

" overnight. The resulting solid was filtered via a medium pore-sized funnel, washed with a pre-
cooled 10 °C mixed solvent of heptane/MTBE (‘i/2 vol/vol} and suction dried in hood overnight to
give 5-bromomethyl-2-nitro-benzoic acid methy! ester as an offewhite solid (58.3 g, 44.0% yieid).

The solid was used in the next step without further purification.
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WO 2009/042177PCTMS2008/011124 CH), 7.57-7.89 (m, 3H, Ar), 8.68 (t, J = 6 Hz, 11-1, CH2NH),
11.03 (s, 1H, NH);NMR (DM50- d6) 86.31, 13.55, 20.93, 23.40, 30.61, 41.77, 56.53, 120.01, 123.78,
126.58, 134.02, 138.34, 145.78, 154.55, 160.44, 169.47, 172.62, 172.70. LCMS MH = 413; Anal Calcd
For C19H20M4 Qe 53795; H, 5.47; N, 15.21. Found: C, 61.86; H, 5.49 pidrAlsfdds/b11e«
3-13-(2.6-DIOXO-PIPERBRMN23-A ktirr2d M Exfiird Yol 54600603 eth PHEHMBIROALIENAid Gikiy Gs¥E MEBHYL1-1.1

'DIMETHYlg Li'ﬁl'-:m%nél'f th\ééﬁoomyl 1man§£c§§$¥§%@e%&§?§ﬂsi@5‘ rﬁfnol) cesium carbonate (123.1
3-(6- amlnomethyl -2- meth 1-4-0x0-4H-quinazolin-3-y1) plperldlne 2 6-dione h)édro en cﬁlorlde (0.50

g, 1.5 mmot)ifi ZREBifeE t‘fﬁ’%’lﬁ’f fdd: ?d%g&bm?ﬁwgawﬁﬂ?ﬁf’é 8 YPoERC 255/ ol) and N,
N-diisopropil @101t &atd B2 Ihho@:Bririmeireihwthrxtgrbapiasl stimesd Hicaarute masaltwed tovernight.

Thehsolvintcﬁeﬁsreruaﬁ%mﬁf ﬁ%d/ gg?f@&ﬂ%e% pusdfi e Ry SsRIoohunp @bsamatesranky (Silica gel,
methanol/methyle ride,4%/96%) to

343-(2,6- dloxotxplﬁld"r’il%-aw?meﬁwm a%?(% Zf °(§| ?8uaeﬁ|ng1zco? pgn é’iﬁyﬂ]}?fi%?ﬁ&lfﬁyl-urea
as an off-wité %ﬁ@h{ggﬁrﬁf@oémwmsw@; wétbq@lswﬁéwes%}%ﬁ# B9850 mm, 1
mL/min, 24Qd16Mmel ROGIHR(S MR- M4s Rt with diayitde:Qfk/B b 150 ) KERE tombiedurd«di Min
(98.7%); mg I_e%@%%h%& / {31&45(5 i mg@r%%%é%mnwe G}HPe &%@r&e%ﬁame Sld:

N(CH3)2, CHCHZ, CH3), 4.3 CH2N H, CH), 7.00 (t, J=5
Hz, 1H, CHIRRSY Phoseopiey raom samp,ithiirgag for 20 "Nﬁqswé‘ N MP?‘(BM‘B’@ E’Ef liersg B0uBh 35
30.61, 35.8%,p48 ;56 AThd i 088 wi2 Bvhirbrat2618Qive I3 BXcr-BoO8 cartbnB i Gt eTh b 8-090160.50,

169.49, 172460, GMSMRyF 362 ANRbGARF OG5 SNt rddaQ vhas 5083 b 283: N, 18.41.
Found: C, 56.71; H, sgﬁfﬁffgf 8.5.16

2-(4-CHLORERNTERNY BHOXO-PIPERMIN-3-YL)-2-METRYL- .
4-0X0-3,4-DIE1YDRO-0O8en Az T sNtisred brovrErivion ATEFARIFDEoKycarbonylapgng-gitsd-Solution of

(4-chloro-pherylpaceiaasisldBy3se: 128 mmaboin MWD (8 mtyyiene 40&iall(badmyyasasided 1.1'
Cafbony'd"fw%%%scé@cg g ﬂs% mm% @&%&hﬁﬁmr&m aﬂgrﬁﬂrﬁgra%%mém TOERiahe.

3-(6-aminomethyl-2-m -4-0x0-4H-quinazolin-3-y1)-piperidine2,6-dione hydrogen chloride (0.59 g,

1.7 mmol) wis sReien bi H@?ﬁﬁ?ﬁﬁ@“m eIFELPAOF E iR ARS PR ERTG Y SRS M d0rated, and
the residue mnmtpurmmmaﬂy@ohammmmgmprhyla(@ﬁmrg@ﬁfmmaﬁmthytewemonde

4%/96%) to M%utoxvcarbonyiammo-methyl -2-nitro-benzoic acid methyI ester as 2 brown oil (52.5 g, 94%
2-(4-chloro- phen - % |otx per |n 3 0-2- meth %ri(:)n 3.4- d%h%tdro quinazolin-6-ylmethyl}-ac
etarnide as SWRAE i gr(? r’ﬁc ] Liiep\)&‘i‘a O R R 5gm, 3.9 x 150 mm, 1
mL/min, 240 nm, 10/90 Step 4: A mixture of 5- (tert~butoxycarbonyiammo-methyl)-2~n1tro-benzmc acid

methyl 'ester (52.5 g, 169.3 mmol), lithium hydroxide (4.86 g, 203.1 mmol) in methano! (546 mL)
and water (273 xﬁL) was stirred with a mechanical stirrer at room temp overnight. The methanol
was evaporated, and to the aqueous solufion, was added 1 N HCI (270 mL) to form the precipitate.
Ether (350 mL) was added, and the mixture was stirred at 0 °C for 2 hours. The mixture was
evaporated. To the residue, was added water (500 mL). The agueous layer was extracted with
methylene chloride (3 x 100 mL). The combined organic layers were separated, dried over
magnesium sulfate, and concentrated to give 5-(tert-butoxycarbonylamino-methyl}-2-nitro-benzoic
acid as a brown 0il (21.0 g, 41% yield). The product was used in the next step without further
purification. ‘ '

Step 5: A mixture of 5-(tert-butoxycarbonylamino-methyl)-2-nitro-benzoic acid
(21.0g, 70.9 mmotl) in methano! (210 mL}) and paliadium/carbon (2 g) was hydrogenated with a Parr-
shaker overnight at 51 psi. The black mixture was filtered through a pad of Celite, and the filtrate
was evaporated to give a brown oil, which was stirred in ether (300 mL) overnight. The ether shurry

B was filtered to give 2-amino-5-(tert-butoxycarbonylamino-methyl)-benzoic acid as a brown solid
(9.3 g, 49% yield), The product was used in the next step without further purification,

Step 6: To a stirred solution of 2-amino-5-(tert-butoxycarbonylamino-methyl)-
benzoic acid (9.3 g, 34.9 mmol), imidazole (2.85 g, 41.9 mmol) in acetonitrile (120 mL), was added
acety] chloride (3.0 mL, 41.9 mmol) and stirred at room temp overnight. Then to the mixture, was
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WO 2009/042177PCT/US2008/011124 CH3CN/0.1%143P04, grad. to 95/5 in 5 mm, kept 5 min, 6.00
min (98.7%); mp, 229.5-231.5 C; 11-114R (DMSO0-d6) 2.15-2.21 (m, 1H, CHH), 2.57-2.89 (m, 6H,
CRC& CH3), 3.50 (s, 2H, ArCH2), 4.37 (d, .1= 5 Hz, 2H, CH2NH), 5.26 (dd, J = 6, 11 Hz, 1H, CH),
7.27-7.90 oRy@ 3dosdt+t, J = 5 Hz, 1H, CH2NH), 11.03 (s, 1H, NH); 13GMNAR M P06) 820.92,
23.40, 30.634del. 3Amib-Pihetibids?, 5 b2 hkizogBiDcHIdEdb (5.128, 33 9 1308/ inlidd201.(4.34 £ 39 £35.21,
137.97, 14581, 5% lﬁﬁ éaﬁ% 47.0h8P. 93, &J&@lak{%&%&%{m \ﬂa%%fe‘léézﬁ@ﬁé% ag For

C23H2IN404Cl: C N, 12.37: Cl, 7.83. Found: C 12.27; Cl, 7.89.
517 hours. The mixture was aliowed to cool to room temperature, and water (about 400 mL) was added.

1-43-(2,6-DEDXDspa RERD fiteBsdy AR RAMET Matkr SO0 3et:D Edaivr® ROOL)) NAZCHOI MIG; Yidl VIETHY
L1-3- HEXYEuHBlEeﬁ'wd to we [3-[@ 8- §W£§glﬁé}§ﬂﬁﬁ¥rﬁ%ﬂhyl-¢@m -3,4- dlhydro-qumazoim-é

3-(6-amino - x0-4H-quinazolin-3:y1)- piperidine-2 6-dion rogen chloride (0.50
g, 1.5 mmorglmﬁ ¥Hz ﬁcéx%& % eséei%%fi 12'I"fE)I’if’ hdSiie 1t /Syiﬂ% f?ﬁ&@d‘ﬂé"&rﬁexw
isocyanate QYREGTYICS:rhTe [, %eh & fhmma iukémiva 246t e d AP S SRCRS O ¥y Bedife: cwedriigAg/STihe mixture
was quenchegiwilepierianndéhifbs. Rag ihe Bolvent wags, enapataistisbg Yo sidug was purified by

flash colump.gh ?@?gozg[ %{iy g&t}%ﬁg Snsha ol/ i #}g&?e&p ondg %}199 % %gg‘%’,ﬁ?rea as an

143-(2,6-dioxo- 6fer|d|n 4-0X0- o-guin 20I|n- “yimet
off-white sofic§44® hieh: 65382y idteFRFLE, (Waftér%ﬁhtﬁwf@lw%hﬁ? (PR 1450 ki3 fsrbbl/min, 240

rim, 10/90 QHBCNI QALK (BRROApsas.99 9548, ins2enin.decpt 57156.56,0.90in 1088094);38p, 220-222 C;

215250 (nEH: G F o8 0T i Che DA o LB B o.26
(dd, J = 6, 19218 FOr S HN©9 (695 B4 N, BI9oNiPyne; §058.83: He5198; ¥HIBECH2NH), 7.55-7.89
(m, 3H, Ar), 11.02 (s, 1H, NH); 13C NMR (DMSO-d6) 5 13.88, 20.93, 22.05, 23.38, 26.03, 29.94,

30.63, 31,02, 3935 42,44, B0 SINGMIS IS AOFIAAO1G2 SLirlaBRTAIA8 s 154,36, 157.99,

160.46, 169.47, 172.60. FePERIDINE-2 40D IO NE ITAISROOE N 31 A INOES - .84 N, 16.38.

Found: C, 61.50; H, 6.82; N, 16.23. 5. 18”’;"14 CHLORO PHENYL) -3-13-(2, 6 D 1OXO 131PERMIN-3

-YL)-2-MITITYL- 4-0X0-3,4- DEHYDRQO+©U1 IN-6-YLMETHY LI -UREA To a stirred
suspension of 3-(6-aminomethy1-2-methy1- -JH4q wlin-3-y1)- piperidine-2,6-dione hydrogen
chloride (0.47 g, 1.4 mmol) and trlethylamme (Oﬁ@mmol) in THF (8 mL) at 5-10C, was added
4-chlorophenyl isocyan atgtéo 123[% & sti myroldn sogutxcm of [3-(2,6-dioxo-piperidin-3-y1)-2-methyl-4-
ox0-3,4-dihydro-quinazolin-6-yImethyl]-carbamic acid tert-buty! ester {3.5 g, 8.7 mmol} in
methano! (36 mL) and methylene chioride (36 mL), was added 2 M HCI in ether (102 mL), and the
mixture was stirred overnight. The solvent was evaporated, and the residue was stirred in ether {100
mL) for 2 hours. The suspension was filtered fo give 3-(6-aminomethyl—2—methyi~4§oxo~4H-
quinazolin-3-yl)-piperidine-2,6-dione hydrogen chioride as a light yellow solid (3.2 g, 109% crude
yield). The product was used in the next step without further purification.
Step 2: 3-(6-Aminomethyl-2-methyl-4-oxo-4H-quinazolin-3-y!)-piperidine-2,6-
dione hydrogen chloride (0.95 g) was dissolved in water (100 mL). The solution was washed with
ethyl acetate (2 x 100 mL). The aqueous layer was evaporated fo give 3-{6-aminomethyl-2-methyl-
4-oxo-4H-quinazolin-3-yl}-piperidine-2,6-dicne hydrogen chloride as an off-white sokid {0.79 g,
84% yield); HPLC, Waters Xterra RP 18, Sum, 3.9 x 150 mm, 1 mL/min, 240 nm, Waters LC
Module 1, 05/95 CH;CN/0.1% (HCO,)NH, is °Crat, 4.67 min (98.5%); mp, 299-301 °C; ‘HNMR
(DMSO-ds) § 2.18-2.24 (m, 1H, CHH), 2.59-2.89 (m, 6H, CHCH,, CH;), 4.14-4.19 (m, 2H, ArCHy),
5.34(dd, J =35, 11 Hz, 1H, CH), 7.71-820 (m, 3H, Ar), 8.54 (brs, 3H, CINA:), 11.08 (s, 1H, NA);
o PC NMR (DMSO-ds) 8 20.86, 22.97, 30.60, 41.61, 56.75, 119.85, 125.75, 126.83, 132.81, 135.80,
14535, 156.51, 159.96, 169.23, 172.59. LCMS MH = 301; Anal Calcd For CysH;7N4O: Cl + 1.0
H,O and + 0.8 HCk C, 46.92; H, 5.20; N, 14.59; Cl, 16.62. Found: C, 46.72; H, 5.15; N, 14.29; CI,
16.59.
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WO 2009/042177PCT1US20081011124 mixture was stirred at room temperature overnight. The
mixture was quenched with methanol (--1 mL), and the solvent was evaporated. The residue was
purified by flash column chromatography (Silica gel, methanol/methylene chloride 4%/96%) to give
1-(4-chloro-wlgenvdda4er(2,6- dloxoplperldln 3 y1) -2-methyl- 4 “OXO- -3,4- dllgxqr,gsqbﬂg,@gﬁg@ -6-ylmethyll-u
rea as an off-whitg,gglid 0O (2l KR & _

mL/min, 240 nrn, 10/90 G443 3 BeL61D ¥ o VY 5 min, 6.18 min (98. 9%)
mp, 225-227C; IHNMR (DM50 d6) 52. 1H CHH) 2.56-2. 91 (m 6H, CHCH2, CE!)), 4.41

(d, | =5 Hz, 2H, CH2NH), 5.26 (dd,1 = 81 (t, J = 6 Hz, 1H, CH2NH), 7.23-7.95
(m, 71-1, Ar), 8.80 (s, 1H, NH), 11.02 (s, ||v| l\ﬁ—l ([5' 046) 5 20.93, 23.38, 30.61, 42.33,
56.54, 119.23, 120.01, 123.67, 124.57, 126.53, 1288 2(133:95, 139.05, 139.37, 145.74, 154.53,

155.09, 160.46, 169.47, 172.60. LCMS= 454, 456; Anal Calcd For C22H20N504C1+ 0.8 H20: C,
56.43; H, 4.65; N, 14.95:1ck #i5%d Fsoension oswwmpw%ykﬁ-me@w%@molm- -yi)-

1-13-(2,6-DipeHAnRIEE-RUAMArYded-AribMAd (U-4Y g 4-O XA ALY RROMINEY s b4 8:6-YLMETHY L 1-
3-M- TOLYLh UE&AI Q’ii]dn e (0.34 JB 3 1x:flr{rrnecﬁ’) 3T &eg‘@l ogg%péll ethylam:ge C}G 60

3-(6-aminom 1-2-met y1-4-ox0-4H-quinazolin* ridine-2,6-dione ydgrogen c)hlorlde (0.50

9,15 mmoﬁfﬁﬁﬁwmmm f@’?@"fﬁ?ﬁ“@fi’ﬁﬂ%‘?}‘m E@V@%ﬁ%ﬁ%@cﬂ%&?&ﬁm m-toluyl
isocyanate (@bwifiled byFlasmallyremnchthaatoptpley (FHs s geicnlaitaadimdbpipe rdtioralodBrpgtiticThe

mixture Eva%.quhﬁgms}ﬁ#cl il ekt %&H&m@@lﬁi%&t@l RALHES LATRIELR ndéfznﬁ;r@sgd%%twas
purie Y sn.column chro e e ene oriae % give
526 e A S8 Ay OB 0 8 Pt R RS SHTBTRIR. ooty P o o
off-white SOHASIBTM UGB, eI HIPINC CVARHE 19y Fhitotr g BlignBp98/3 i XrBOkeptfolSmiiimin, 240
o NS A A2 el R D 0.0
Hz, 2H, CH By B A 54 (€ 111, NH),
11.01 (s, 1HzN\IH.CENIIR B0 K4S i6) I3 Ho. 9H, Oi)1 9563.88 (80364 Az 838, &6 53’1 {3443, 118.27,
120.00, 12185 3.683 @6@3\1&)23{4&3\313&345@3]}3@3339233215;4@936231555527532315&339, 155.22,

160.46, 16%&;%%%&%"%“/‘ ﬁg 5 4jL}NAf 6%6}%%3%9%53961@@%0‘}43 TSP G223 H

5.67; N, 15
14342 6-DIGRATPTRER G0 3SNIE Mt F1-prel Saiod G SorblbrCots OfnA A8 O B 5 METHY
LI-3-(4-TRIFbbs@ROMUES HOHGE: REBNYL)- UREA

514 CYCLOPROPANECARBOXYLIC ACID [3-(2.6-DIOXO-PIPERIDIN-3- Y1}~
Z-METHYVE~4-0X0-3.4-DIHYDRO-OUINAZOLIN-6-YILMETHYI J-AMIDE

To a stirred suspension of 3<(6-aminomethy!-2-methyl-4-oxo-4H-quinazolin-3-yl)- .
piperidine-2,6-dione hydrogen chloride (0.51 g, 1.5 mmol) in acetonitrile (10 mL), was added
cyclopropanecarbonyi chioride (0.21 mL, 2.3 mmol) and N, N-diisopropyl ethylamine (0.62 mL, 3.8
munol). The mixture was stirred at room temperature for one hour. The solvent was evaporated, and
the residue was purified by flash column chromatography (Silica gel, methanol/methylene chloride
4%/96%) to give cyclopropanecarboxylic acid [3-(2,6-dioxo-piperidin-3-yl}-2-methyl-4-0x0-3,4-
dihydro-guinazolin-6-ylmethyl}-amide as an off-white solid (233 mg, 42% vield); HPLC, Waters
Symmetry Cys, Spm, 3.9 x 150 mm, | mL/min, 240 nm, 10/90 CH;CN/0.1% H;PO,, gradient to 95/5
in 5 min, kept for 5 min, 5.01 min (98.4%); mp, 281-283 °C; "HNMR (DMSO-dg) § 0.64-0.74 (m,
4H, CH,CH, of cyclopropane ring}, 1.57-1.66 (m, 1H, CH of cyclopropane ring), 2.15-2.21 (m, 1H,
CH), 2.57-2.8% (m, 6H, CHCH,, CH;), 4.39 (d, J = 5 Hz, 2H, CH;NH), 5.26 (dd, J =6, 11 Hg, 1H,

M

© 53



WO 2009/042177PCT/US2008/011124 00 .To a stirred suspension of -
3-(6-aminomethy1-2-methyl-4-oxo0-4H-quinazolin-3-y1)- piperidine-2,6-dione hydrogen chloride (0.49
g, 1.5 mmol) and talethylamine (0.28 mL, 2.1 mmol) in THF (12 mL) at 5-10C, was added
trifluorometiaxygepdrenzytrsocyanate (0.29 mL, 1.9 mmol), and the mixturer@ragistie#ol at2room
temperatur€Byetsigh8oThe IHixtuyS\Ga s.creh BaetHn@HMEN AhB} (s1 LY AN dGHEVER [Fevis Oras

evaporatedy ge, Eﬁ‘s'ﬁ% wasPuAlipd Rysiapsoly) plyemasegianhy (Bilisa@ch meihanoinethylene
chloride 4%/6 6%0) to

143-(2,6- dlcs%ﬁﬁpéﬁ%ﬁ%’l?&f? bty 1725 D8 O arB 3 anal s fethen 26 Ladiftioromethox
y-phenyl)- des4¥s idn b winte s 1480 1in 548956 idid); HPLC, Waters Symmetry Cub 5urn, 3.9 x
150 mm, 1 mL/min, 240 nm, 10/90, CH3CN/O. 1% H3PO4, grad 10 95/5in 5 mm, kept 5 min, 647 min

(98.6%); mp, 201- %?g oyt 1k 0Q e S;L' CHCHZ2,
CH3),4.42 (d, J 7o i o TN PN VL O LD IV T —, —--l, ;.gl"" : 7, 111,
CH2NH), 7.21-7.96 (m, AT, 8.89 (5, 1H, NH), I1. mmMR (DMSO d6) 5 20.93,
23.39, 30.61, 42.33, 56. 53 118. 81 120\@% 1 pJc.F =255 Hz), 121.54, 123.66, 126.54,
133.93, 139.04, 139.69, 142.08, 145. 76/ 154, 6%46 169.48, 172.60. LCMS MH = 504;

Anal Calcd For C23H20N505F3 + 0.2 1120: C, 54={8 ~4.06; N, 13.81; F, 11.24. Found: C, 54.25;
1-1, 4.00; N, 13.59; F, 11.24. 5-21
N-13-(2,6-DIOXO-PIPERED4INGOd [sh-DehbET e (apii@Beth i HMBROQONAZO I FYIETHY L 1-

4-TRIFLUORGQMRE] St E i I@xﬁuw ﬁﬂnﬁwsﬂaamedof
3-(6- amlnorget hy1- 2%?3@%%(% -quin gﬁﬁ% Snzzo%véhﬁcne -2 ( en c%grlde (0.47

g, 1.4 mmol§ ReENL BHRARE &Wﬁﬁ?)(%a\érg‘ it )ﬂ?ﬁ”S ben mL,,2.1
mmol) and MyiHiiEbpneipyke tvas stnieka(G058 mP@’?@wﬁmm@fﬁe?ﬁM@ﬁ‘@%&@SﬁYﬁ%ﬁ&dré%

temperaturaforeiageeudpuk IR EoNMERL WateVaRekaicg A ST dgsidnenuasimatfieshdyhitaria column
chromatogr%w%( IICa éﬁ‘%@”ﬁ%@&}h}@@ §B|9rtlxq§hy@%§({ 09 iodgly&o quinazoiin-6-

N-[3-(2,6- dioxo- -pip 0XO-
dihydro- qu|d’éﬂ?&hﬁblyirﬁéﬁﬁ%"4“f?ﬁlﬁr%‘?6ﬁf§ww}esﬁ9ff%§ﬁ ek A s AL WRESHRE?0 mg, 66%
yield); HPL: \\sgiars Syrmoneiny, Cial.5aim 2809un, MW3QMIMIH,3M gindiebDIOBSCHIBDORIG. 1%

H3PO4, grag] /5 .y A
(DMSO-d6) GBI é‘m‘irﬁi’”@&.gﬁ%é)?ép 1RUe3- 3 GNRESNAS IR, 2109 1o G It ARG

»86 (M. 6H, CHC C%"‘fﬁoéﬁé}ﬂs H% 2H, CH2NH),
5.26 (dd, J 286288 bemc%%@%”@éfaﬁﬁwﬂ il (anms 1105%s, Hi,
NH); 13C NMR, (I 3004:8 26,82, 28, CH,B0050,547 38 (56352 A0 103 (WiB, 20801 @szfv
(DMSO-dg) 8 20.95, 23.38, 30.61, 35.85, 43.20, 56.49, 119.88, 123.54, 126.30, 133.91, 139.98,
145.59, 154.27, 158.09, 160.50, 169.49, 172.62. LCMS MH = 372; Anal Caled For CygHyNsOy +

0.5 H;0O: C, 56.83; H, 5.83; N, 18.41. Found: C, 56.71; H, 5.81; N, 18.18,

516 2-(4-CHLORO-PHENYL}-N-i3-{2.6-DIOXO-PIPERIDIN-3-YI)-2-METHYL-
4-0X0-3.4-DIHYDRO-QUINAZOLIN-6-YEMETHYLI-ACETAMIDE

To a stirred solution of (4-chloro-phenyl)-acetic acid (0.30 g, 1.8 mmol) in DMF (8
mL) in a 40 °C oil bath, was added 1.1” carbonyldiimidazole (0.31 g, 1.9 mmol), and the mixture
was stirred for one hour. Then 3-(6-aminoinethyl—2~methyl-4~oxo—4l—i-quinazo£in-3-yl)~piperidine~
2,6-dione hydrogen chioride (0.59 g, 1.7 mmol) was added, and the mixture was stirred for 15
minutes. The solvent was evaporated, and the residue was purified by flash column chromatography
(Silica gel, methanol/methylene chioride 4%/96%) to give 2-(4-chloro-phenyl)-N-[3-(2,6-dioxo-
piperidin-3-yl)-2-methyi-4-oxo-3,4-dihydro-quinazolin-6-ytmethyl}-acetamide as a white solid (550
mg, 70% yield); HPLC, Waters Symmetry Cis, 5pm, 3.9 x 150 mm, 1 mL/min, 240 nm, 10/90
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PCT/D52008/011124 123.90, 126.33, 126.64, 128.64, 129.46 (q, Jc.6= 307 Hz), 134.09, 135.91,
136.69, 137.86, 145.85, 154.64, 160.41, 165.28, 169.47, 172.62. LCMS MI-1= 505; Anal Calcd For
C231119N404F3S + 0.8 H20: C, 53.24; H, 4.00; N, 10.80; F, 10.98; S, 6.18. Found: C, 53.17; 11,

3.83; N, 10.6{%) koodB4s S, 6.14. 5.22 PCT/US2008/011124
1-(3-CHLOR AN T34 MG, REM Yib )93 - §Anfin X On | BOR N9 8264)) -mp, 229.5-231.5°C;

2- IVIEETH iR Bris S M S PROA P I OMD S MG (b ¥ IR E ), 3.50 s, 2,
ArCHL), 4.37(d, I = 5 Hz, 2H, CH,NH), 5.26 (dd, ] =6, 11 Hz, 1H, CH), 7.27-7.90 (m, TH, Ar),
8.67(t, J=5Hz 1H, CH;NH), 11.03 (s, 1H, NH); °C NMR (DMSO-de) 620,92, 23.40, 30.63,
41.39, 41,87, 56.53, 120.02, 123.99, 126.57, 128.13, 130.87, 131.09, 134.03, 135.21, 137.97,
145.81, 154.61, 160.38, 169.47, 169.85, 172.61. LCMS MH = 453, 455; Anal Calcd For
CxHyNOCL: C, 61.00; H, 4.67; N, 12.37; Cl, 7.83. Found: C, 60.88; H, 4.60; N, 12.27; Cl, 7.89.

517 1-[3-02.6-DIOXC-PIPERIDIN-3-VL}-2-METHY] -4-OX0-34-DIHYDRO-
UINAZOLIN-6-YLMETHYL]-3-HEXVI ~-UREA

‘ To a stirred suspension of 3-(6-aminomethyl-2-methyl-4-oxo-4H-quinazolin-3-yl)-
piperidine-2,6-dione hydrogen chloride (0.50 g, 1.5 mmol) and triethylamine (0,29 mL, 2.1 mmol)
in THF (12 mL) at 5~10°C, was added hexyl isocyanate (0.25 g, 1.9 mmol}, and the mixture was
stirred at room temperature overnight. The mixture was guenched with methanol (~1 mL}, and the
solvent was evaporated. The residue was purified by fiash column chromatography (Silica gel,
methanol/methylene chloride 4%/96%) to give 1-[3-(2,6-dioxo-piperidin-3-yl}-2-methyl-4-0x0-3,4-
dihydro-quinazolin-6-yimethyl}-3-hexyl-urea as an off-white solid (410 mg, 65% yield); HPLC,
Waters Symmeitry Cyg, Sum, 3.9 x 150 mm, 1 mL/min, 240 nm, 10/90 CH.CN/0.1% H;PO,, grad. to
95/5 in 5 min, kept 5 min, 6.05 min (99.0%); mp, 220-222 °C; '"HNMR (DMS0-ds) 8 0.85 (t, J =6
Hz, 3H, CH,CH,CH,), 1.24-1.38 (m, 8H, CHL,CFL,CH,CH,), 2.15-2.20 (m, 1H, CHH), 2.56-3.03 (m,
6H, CHCH,, CH;), 4.30(d, 1 = 6 Hz, ZH, ArCHNH), 5.26(dd, =6, 11 Hz, 1H, CH), 5.97(1,J=3
Hz, 1H, CH.NH), 6.40 (t, ] = 6 Hz, 1H, ArCH;N#), 7.55-7.89 (m, 3H, Ar), 11,02 (s, 1, NH); °C
NMR (DMSO-dg) & 13.88, 20.93, 22.05, 23.38, 26.03, 29.94, 30.63, 31.02, 39.35, 42.44, 56.51,
119.96, 123.46, 126,40, 133.81, 139.87, 145,64, 154.36, 157.99, 160.46, 169.47, 172.60, LCMS MH
= 428; Anal Calcd For C»HpoNsGy: C, 61.81; H, 6.84; N, 16.38, Found: C, 61.50; H, 6.82; N, 16,23,

518 (-(4-CHIORO-PHENVI)-3-{3-(2.6DIOXC-PIPERTDIN-3-YVI}-2-METHVYL-
4£0X0-34-DIHYDRO-QUINAZOLIN-6-YIMETHYLI-UREA

To a stirred suspension of 3-(6-aminomethy}-2-methyl-4-oxo-4H-quinazolin-3-yi)-
piperidine-2,6-dione hydrogen chloride (0.47 g, 1.4 mmol) and triethylamine (0.27 mL, 2.0 mmol)
in THF (8 mL) at 5~10°C, was added 4-chlorophenyl isocyanate (0.28 g, 1.8 mmol}, and the
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To a stirred suspension of 3-(6-aminomethy1-2-methyl-4-oxo-4H-quinazolin-3-y1)- piperidine-2,6-dione
hydrogen chloride (0.46 g, 1.4 mmol) and triethylamine (0.27 mL, 1.9 mmol) in THF (10 nalL) at 5-10C,
was added 3-chloro-4-methyl-phenyl isocyanate (0.24 mL, 1.8 mmol), and the mixture was stirred at
room tempevatugapaintght. The mixture was quenched with methanol (gembgz@aihgsolvent was
evaporatednibhiereogislstrads ponifiecipyafiasbenlim Th eraiograp hye(Shidandid imstistisigamethylene

chloride 4(yq{8,§?/ﬁc§%gi§@vent was evaporated, The residue was purified by flash column chromatography _
1-(3-chloro-4-methylpheny1 £6-d|oxo-p|per|d|n-3-y1)-2€%§$é I-4-oxo-3,4-d|h¥8dc{,o-qumazo||n-6-yl

-1 -343- (

methyll-tred SLREBHRTHIARCLBTEIEE TR 9000 (ata) rEd:; e RGN 5288, 3.9 x 150
mm, 1 mL/mipgrR46 1 wh)-2-0/60yEHEON/G-dibydrd-3e iz grad met S rame Hoptis i, (6088 min
CHCH, G e B i 111

, . = Z, , ,Jd =9, , , . = Z, ,
CH2NH), 7%%3‘;1@@({%%,‘1%‘&?‘2\%5?@%9??%?,'Fx)lﬁi‘,"ﬁg.dd’é“ts‘?‘i%m“@%:gl% ‘Rﬁ/l%?%’gﬁjﬁs )-d6) 8 18.71,
20.93, 23.30NBIDMEQ4L:58 5 55-1.26 G5, 1 H T8Y). 276-0P1 103 6% CHGHACHI74RY, (#30=09H2.32.96,
133.95, 13905ci3D8s 24 d G 154 b1 55,085 166140 1 194/ 15 /@168 CMa M @ 468, 470; Anal
Calca For CRTLLGANSR4CH A B1120: 51 41 i 34 oS i, SO0 5589 M. 496

N, 14.50; C
119.23, 120,01, 123.67, 124.57, 126.53, 128.42, 133.95, 139.05, 139.37, 145.74, 154.53, 155.09,"

160.46, 169.47, 172.60. LCMS MH = 454, 456; Anal Calcd For CypHpNsO4Cl + 0.8 H,0: C, 56.43;
H, 4.65; N, 14.95; Cl, 7.57. Found: C, 56.45; H, 4.56; N, 14.87; C1, 7.69.

519 L3-C6-DIOXO-PIPERIDIN-3-VIN-2-METHVI -4-0X0-3.4-DIHYDRO-
UINAZOLIN-6-YLMETHYL]-3-M-TOLYL-URFA '

To a stirred suspension of 3-(6-aminomethy!-2-methyl-4-oxo-4H-quinazolin-3-yi)-
piperidine-2,6-dione hydrogen chloride (0.50 g, 1.5 mmol) and triethylamine (0.29 mL, 2.1 mmol)
in THF (12 mL) at 5~10°C, was added m-toluy! isocvanate (0.25 mL, 1.9 mmol), and the mixture
was stirred at room temperature overnight. The mixture was quenched with methanol {(~1 mL), and
‘the solvent was evaporated. The residue was purified by flash column chromatography (Silica gel,
methanol/methylene chloride 4%/96%0) to give 1-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-ox0-3,4-
dihydro-quinazolin-6-yimethyl}-3-m-tolyi-urea as an off-white solid (437 mg, 68% yield); HPLC, |
Waters Symmetry Cig, Sum, 3.9 x 150 mm, 1 m_L/mi.n, 240 nm, 10/90 CH,CN/0.1% K, POy, grad. to
95/5 in 5 min, kept 5 min, 5.95 min (99.0%); mp, 200-262 °C; 'HNMR (DMSOC-dg) § 2.07-2.24 (m,
4H, ArCH;, CHH), 2.56-2.88 (m, 6H, CHCH,, CHy), 440 (d, T = 5 Hz, 2H, CIpNH), 526 (dd, I =
6, 11 Hz, 1H, CH), 6.70-7.95 (m, 8H, Ar and CH;NH), 8.54 (s, 1H, NA), 11.01 (s, 1H, NH); °C
NMR (DMSO-dg) 6 20.92, 21.19, 23.39, 30.61, 42.30, 56.53, 114.93, 118.27, 120.00, 121.87,
123.63, 126.53, 128.44, 133.94, 137.70, 139.23, 140.26, 145.73, 154.50, 155.22, 160.46, 169.48,
172.61. LCMS MH = 434; Anal Caled For CoaHpNsQy + 1.4 H,O: C, 60.23; H, 5.67; N, 15.27.
Found: C, 60.18; H, 5.44; N, 15.09.

526 1-13-(2,6-DIOXO-PIPERIDIN-3-Y1)-2-METHYI -4-0X0-3.4-DIHYDRO-
OUINAZOLIN-6-YLMETHYL]-3-(4-TRIFLUOROMETHOXY-PHENYL)-
UREA '

36



.

5.23 4-CHLORO-N-13-(2,6-DIOXO-PFPERIDIN-3-YL)-2-METHYL-4-0X0-3,4-
DMYDRO-OUINAZOLIN-6-YLMMTHYL1-BENZAMIDE To a stirred suspension of
3-(6-aminomethy1-2-methyl-4-oxo-4H-quinazolin-3-y1)- piperidine-2,6-dione hydrogen chloride (0.54g.

1.6 mmol) inseesignitale (10 mL), was added 4- dichloro-benzoyl chloride @@k imkndidnmol) and N,
N-diisopropyl ethylamine (0.66 ntL, 4.0 mmolp The mixture was stirred at room temperature for 30

minutes. The solvent was evaporated, tha+esidue was purified by flash column chromatography
(Silica gel, methanol/methylene chlorid o/%@_ﬁv

N
4--ch|oro-N43-(2,6-dioxo-piperidin-3-y1<)-2r-__meth = ';g{:)%ymhydro- 58 WO
2009/042177PCT/US2008/011124 quinkazolin-6-ylmethyli-benzamide as a white solid (298 mg, 42%
yield); HPLC, Waters Symmetry Cm. Sinn, 3.9.x 150.mm imin, 240 nm,10/90 CH3CN/0.1%
LiaPou, gradiont 1o o5/% 1§ B P pRbe o0 2GR Ean A O Rt
(DMSO-d6)Pirerifine2fedighe hyriresen Phigrider(d 455 (i’ srrol protrEthyianjne (888 mla 2 1gqqelpH,
CH2NH), 5.6 H(12 mIB, at $~41z°q Maddjied thdurdmdiingxy ohedy) isOc@dnte J02SrhiZ, IHnd?NH), 11.02

(S, 1H, NH) 3G NMRUPMS :80)epro 0t mperitle 30 Rpite #: B Jas0dnchas ity 126.62,
128.44, 129.15, 132,84, 134.09, 136.16, 138.02, 145.83, 154.60, 160.43, 165.23, 169.45, 172.60.

LCMS MR D580 1L Rips recifiefHueewas oy fBpieh Cbis osiepsevated 8y iash 5l 12 61- CI,
7.98. Founch®na®gapty (3l exl, metsoolhethgiondcRloride 4%/96%) to give 1-[3-(2,6-dioxo-

N-13-(2,6-Di et B 12 LiabhhyR-AY dsde-2 MRS Lenfin@6Ain364y RN D ER QAN e G- THY LI -3-
TRlFLUORuCr)e'}iA:IiEs-Ia;IE g&&%&e&%ﬁ%ﬂ&?& mg, 8‘7 orgzti_e_llc':l-)(;) HPLC, Waters Symmetry Ci3, Sum, 3.9 x 150 mm, -

! mL/min, 240 nm, 10/90 CH;CN/O. 1% H;3PO,, grad. to 95/5 in 5 min, kept 5 min, 6.47 min

(98.6%); mp, 201-203 °C; 'HNMR (DMSO-ds) § 2.15-2.20 (m, 1H, CHH), 2.56-2.90 (m, 6H,

CHCH,, CH;), 4.42 (d, Y =5 Hz, 2H, CH>:NH), 5.26{(dd, J =6, 11 Hz, 1H, CH}, 6.84 {t, J= 6 Hz,

1H, CH;NH), 7.21-7.96 (m, 7TH, Ar), 8.88 (s, 1H, NA), 11.02 (s, 1H, NH); *C NMR (DMSO-dg) &

20.93, 23.39, 30.61, 42.33, 56.53, 118.81, 120.01, 120.17 (g, Jor = 255 Hz), 121.54, 123.66, 126.54,

133.93, 139.04, 139.69, 142,08, 145.76, 154.52, 155,12, 160.46, 169.48, 172.60. LCMS MH = 504;

Anal Caled For CysHoNsOuF; + 0.2 HaO: C, 54.48; H, 4.06; N, 13.81; F, 11.24. Found: C, 54.25; H,

4.00; N, 13,59, F, i1.24.

521 NJ3-(2.6-DIOXO-PIPERIDIN-3-VI)-2-METHYE -4-0X0O-3.4-DIHYDRO-
QUINAZOLIN-6-YLMETHVYL-4-TRIFLUOROMETHYLSULFANYI -

BENZAMIDE
N
s 00
AAsARvescy
F N O
v

To a stirred suspension of 3-(6-aminomethyl-2-methyl-4-oxo-4H-quinazolin-3-yi)-

piperidine-2,6~dione hydrogen chloride (0.47 g, 1.4 mmol) in acetonitrile {10 mlL), was added 4~
triflucromethylthio-benzoyl chloride (0.35 mL, 2.1 mmol) and N, N-diisopropyl ethylamine (0.58
mL, 3.5 mmol}. The mixture was stirred at roo}n temperature for one hour. The solvent was
evaporated, and the residue was purified by flash column chromatography (Silica gel,
methanol/methylene chioride 4%/96%) to give N-[3-(2,6-dioxo~piperidin-3-yi)-2-methyl-4-0x0-3,4-
dihydro-quinazolin-6-ylmethyl}-4-trifluoromethyl-sulfanyl-benzamide as an off-white solid (470

oH mg, 66% yield), HPLC, Waters Symmetry Cig, Spm, 3.9 x 150 mm, | mL/min, 240 nm, 10/90
CH,3CN/0.1% H3POy, gradient to 95/5 in § min, kept for 5 min, 6.63 min (96.8%); mp, 169-171 °C;
"HNMR (DMSO-ds) § 2.15-2.20 (m, 1H, CHH), 2.56-2.86 (m, 6H, CHCH,, CH3), 4.60 (d, ] =5 Hz,
2H, CH;NH), 5.26 (dd, 1= 6; 11 Hz, 1H, CH), 7.59-8.03 {(m, TH, Ar), 935 (t,J= 5 Hz, 1H,

CH,NH), 11.02 (s, 1H, NH); °C NMR (DMSO-dg) 8 20.89, 23.41, 30.60, 42.38, 56.52, 120.01,
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To a stirred solution of 3-trifluoromethyl-benzoic acid (0.30 g, 1.6 mmol) in DMF (8 mL) in a 40C oil
bath, was added 1.1' carbonyldiimidawle (0.28 g, 1.7 mmol), and the mixture was stirred for one hour.
Then 3-(6-aminomethy1-2-methy1-4-0xo0-4H-quinazolin-3-y1)-piperidine2,6-dione hydrogen chloride
(0.53 g, 1.6wunehowasadded, and the mixture was stirred for 15 minutegciissayeitwas
evaporated] zinebiheeesideecd s petifies iy okl edRhizg hoaroatoFaphis ¢SEICEB Y8E, 145.85,

methanol/mathylengy oloride 4 %49e%0) 19 @VENASR: B-S00XRiRIRSHN R B VM INO.F:S + 0.8
methyl-4-0x0-3,4-dih dro qumazolln -6- ylmet%g/l -3:trifluoromet r%ﬂbenz mide as an off- Whlte solid (430

mg, 59% y| ?Héﬁ \ﬁa‘fé‘}% §ymr§1%t¥y}@l ﬁ*n & Epyndsh: ﬁ‘rﬁ%lﬁ é%orl% 1¥dfs6:
CH3CN/O. 1%4-|3PO4 grad to 95/5 in 5 min, kept 5 min, 6.20 min (98.5%); mp, 220-222 C; IHNMR
(DMSO-d6) 2.15-2.20 (m, 1H, CHH), 2.56-2. 91 (in, 6H, CHCH2 CH3) 4. 62 (d,J= 5 Hz, 211,
CH2NH), 5.26 (dd ‘%}RG

Yot ! £V RO ER T §: NH), 11.02
(s, 1F1, NH); 13C R IETIE01 5 BREDS 407 AR RZOT 1% 6 ONETEA, p=11
Hz), 123.79 (d, Jc.F =3 Flz) 123795 (q, JO.F = ;75 HZ), I%I 0477126767, 127.96 (d," Cr= 2),
129.19 (d, Jc.F. = 32 Hz), 129.74, 131.38, 1;4418 134.88, 137.81, 145.88, 154.65, 160.43, 164.73,

169.45, 172.59. LCMS M14 = 473; Ang| 0@ = 231c119N404F3+ 0.3 1420: C, 57.81; H, 4.13; N,
11.73; F,.11.93. Found: C, 57.77; H, 4.11 11 2.25
N-f3-(2.6-DIOXO-P1:PERIDIN-3-YL)-2-METHYL-4- G%O -DIHYDROOUINAZOL1:N-6-YLMETFfYLI
-4-TRIFLUOROMETHOXY-BENZAMIDE , WO 2009/042177P T/U 008/0 1124 To a stirred
suspension of 3-(6-aminaM&FHTCSSHRIPRIT 2 i0kE: &ﬁ"&’dﬁ’ﬁ%’&’ 5SS %lﬂ‘él%iﬂ‘“gr?g}hydrogen
chloride (0.#9¢iding-Afrdothanedensnithileridedlxit g, wa@ammwmmmmém@%ér&w@monde
(0.34 mL, 2,3 1HrAgb 1S st 0eOREQRAMBMAGHAR ARG enh 55y, (10 A LEENARS stirred
room temperaélilpe for r.one ho me so ve nt was eva‘%(r){la nd the residue V\é%s(pvl;lzrtued by flash
column chrémato rath ilica gel, me {hy ene lorl e 4}1756‘?% 100

N-[3-(2,6- d|Wﬁlphérnthle)Iéeﬁfém%m%%@@m?ﬂh%ﬁﬁq@mmwﬁﬁﬁérhg}#]ﬂn@ﬂhﬁ%romethoxy be
nzamide ascaropitvgrithsitlds00 mahafibYmyiniiiidtRhSio a6 SymimelHs ChSirstmedi@-x 150 mm,
LmLimin. 240 (=SB0 CRAENA . w@%eam%t@ Lol IR AR AR T

(99.5%); mp, 165 IHNMR (DMSO-46) 8 2.15- 2.20 . 1, 5 %&m 6H, CHCH2,
CH3), 4.60 8 oF2vBiigsolif (4 manfiyesisie) (d‘ép L 8"3& ‘S’fﬂ%‘s? Mgi P Ar), 9.28 (t, J
= 5 Hz, 1H, @-@hi-B3014r02 (90 THLIHY; waﬂRg(@iMSQﬁfé@ 82@@@1}3@ o, SO BOIMERL%E6 53,
119.93 (4, Yoo Eg2g R RARBODIEAG] §125 975100 6, A 50 QAN 134T (A07, 137,97,

145.83, 150,35, 154. 110431 LC A c
C23F119N4o8EE ¢ ) %’E‘ {34%%1 612"%%%‘}%‘) %%t?sz%ﬁ” Giily% %5‘2@@ 3 d§'§% N, 10.67;
F,11.06. 1H, CH;NG) StirdbSispiision &ﬂs(eeléi:rmmétmis,m&Hyfsﬂ-ﬁmh@fﬁwé@élm 3-y1)-
piperidine-2;@- ﬁ’ioﬁ‘@dj}’ﬁf%@eﬁbmqui% (k45,9144 MME} imaeatanitite (36 50l vies adged 3,4-

dichloro-benz ch I ( 3.2 amol). The
mixture was- @d[%%%%blgogégh%%%g% grg 1 ?n%’uftgessddgq% %ent 4332? é?/%p%é% JUIH nd%t é residue
was purified%‘}’ fHenghGabtd et @hﬁ%?ﬁ&%&ﬂ%? Haica §ef nmdthidSolméthli&he/ éﬁlé:ﬂaédﬁf%/%%) to
give 3,4-dichiose-N4BeE? K; dins@-pipreilin-3-y1)-2-methyl-4-0xo0-3,4-
dihydro-quinazolin-5-ylmethylkbenzamide as an off-white solid (290 mg, 46% vyield); HPLC, Waters
Symmetry Cig, Sl:r?r?s 9 150 m 1 mL/mln 240n10/90 CH3CN/O 1%H3PO4 radlent to 95/5 in
5 min, kept for 5 %6.4G-FAL Seff0-1) "‘_‘ B " .

2.56-2:84 (m, 6H, CHCH ‘**‘"'Y “‘Iﬂr 2
7.58-8.14 (m, 6H, Ar)934(tJ5Hz 1I51, 1

, £ 5.9 Hz, 1H, CH),
@OlH NH) I3C NMR (DMSO-d6) 5 20.91,
3 ¢ 20, 130.77, 131.32, 134.17, 134.37,
137.71, 145.88, 154.65, 160.42, 164.00, 169.45, 172" S NP Wo
2009/042177PCT1US2008/011124 = 473,475; Anal Calcd¥For C22H18N404C12+ 1.0 CH2C12: C,

53.78; H, 4.10; N, 11.40; 4.5 dhifed QAo Cor2 3 édminbetetrhit Madelngils ko lttifdinazolin-3-y1)-
i piperidine-2,6-dione hydrogen chloride (0.54 g, 1.6 mmol) in acetonitrile (10 mL), was added 4-
dichloro-benzoyl chloride (0.31 ml., 2.4 mmol) and N, N-diisopropyl ethylamine (0.66 mL, 4.0
mmol). The mixture was stirred at room temperature for 30 minutes. The solvent was evaporated,
and the residue was purified by flash columin chromatography (Silica gel, methanol/methylene
chloride 4%/96%) to give 4-chioro-N-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-0x0-3,4-dihydro-
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5.27 |
N-13-(2.6-DIOXO-PIPERIDIN-3-YL)-2-METHYL-4-0X0-3,4-DIHYDROOUINAZOLIN-6-YLMITHYL1-4-
TRIFLUOROMETHYL-BENZAIVIIDE F FO To a stirred solution of 4-trifluoromethyl-benzoic
acid (0.30 gyé-semmel;in DMF (8 mL) in a 40C oil bath, was added 1.1' satbospstdisnigiazole (0.29 g,
1.8 mmol), anchibenreixikethnipsaittiddas onaikoolid [2M8me, 42% yield); HPLC, Waters Symmetry
3-(6-aminomethyd-2-mefy a4 x4 didt-setinaz Aie ot oNREIiIREReR - glangdragensaigride (0.54

g, 1.6 mmol) was added, and the mixture was stirred for 15 minutes. The solvent was evaporated, and
the residuekfPio5&mBAOHRP BRSPSt gra VMBI BRrdmb it hEnie foride
49%/96%) t@ give. $$4a(RLG-CitoE pIe i dirno3ey 1)=2-Hz, 2H, CH,NH), 5.26 (dd, T =6, 11 He, 1H, CH),
methyl-4-0x0:3 4:di -quingzglin-6-yimethwl ] 4-triflvo [ -whige solid
(500 mg, 6);2%%? é%@gﬂdﬁg%vaaétgg gy%%%et?ﬁcéﬁg%nﬁgggﬁggma?m L/mi(r%ﬂ%%% :%?1% 10/90
CH3CN/0. ¥ T1aBE, 148 W35S 175 it K2pB8: AiH, 33 fin 16! 10k 1558280 SiHNIAR
(DMSO-d6)i 2810%;2 2086iN} SH16D, GlaHY, Ba5832188.4 1 6L4G. CEMBI MICHS? 462 fdaBtabdinr214,
CH2NH), 526{dd,d,E18.01L 8, &H5oQkDs7458: 1l @0, Fil4.0AMkoRi0d! 69 2 HE, ALihaC 1289, H), 11.02
(s, 111, NB); 13C NMR (DmS045) 5 20.90, 23.41, 30.60, 42.41, 56.53, 120.03, 123.90 (q,= 253 Hz),
123.95, 125:36°(0; Jc,F = 3 Hz), 125.45 (d, 3C.F = 3 Hz), 126.65, 128.14, 131.23 (d, Ic_F = 31 Hz),
134.11, 137.83, 145.87, 154.64, 160.42, 165.12, 169.45, 172.59. LCMS Mil = 473; Anal Calcd For
C23H19N404F3: €223.48. Bl AObidikblnfey EppnECHYS 360503 5. F, 11.84.
5.28 3-(2,7-D1IVIETHY L GeOXAZGEINSNAZCIITNYI} ERORONFRTEN KBREZANIEDD

To a stirred mixture of 2-amino-4-methylbggzoic acid (2.0 g, 13 mmol) and imidazole (1.1 g, 16 mmol)
in acetonitrile (20 mL), was added acet¥l (2.1 mL, 16 mmol) at room temperature. The mixture
was stirred at room temperature overnig L. To the=mix was added 3-amino-piperidine-2,6-dione
hydrogen Chloride (2.2 g, 13 mmol), imidazole (264 mred) and triphenyl phosphite (4.2 miL, 16
mmol) and heated to reflux for 22 hours. To the mixture, was added water (60 InL). The suspension
was filtered and washed wjith Mg&grsg%lg&g&@Hﬁ&%@&gﬁ,&%&%&@ (0180209 WAL iPBNRL) to give
3-(2,7-d|methy1-4.-oxo-AgH-qu|nazoI|n-3- y1)-piperidine-2,b-dione as a white solid % 2 g, 67% yield):
HPLC: Watét&g) e elibashinasaddgy -%O“G@RJ’QYHW%EPM%%%O}@TQR@. 9588, 1
mL/min, 248ani261 36 Gid 36N/ 3-{8ROMeBLR Im899} oriid: 308 2glin-3-yl)-piperidine-

2.6-dione hydrogen chloride (0.53 g, 1.6 mmol) was added, and the mixture was stirred for 15

minutes. The solvent was evaporated, and the residue was purified by flash column chromatography
(Silica gel, methanol/methylene chloride 4%5/96%) to give N-[3-(2,6-dioxo-piperidin-3-yI)-2-
methyl-4-ox0-3,4-dihydro-quinazolin-6-yimethyl]-3-trifluoromethyl-benzamide as an off-white
solid (430 mg, 59% yield), HPLC, Waters Symmetry Cyg, 5pm, 3.9 x 150 mm, | mL/min, 240 nm,
16/90 CH;CN/0.1% H3POy, grad. to 95/5 in$ min, kept 5 min, 6.20 min (98.5%); mp, 220-222°C;
THNMR (DMSO-dg) § 2.15-2.20 (m, 1H, CHH), 2.56-2.91 (m, 6H, CHCH,, CH;), 4.62 (d,J =5 Hz,
2H, CH,NH), 5.26 (dd, I = 6, 11 Hz, 1H, CH), 7.59-8.25 (m, 7H, Ar), 942 {t,J =3 He, 1H,
CH,NH), 11.02 (s, 1H, NH); °C NMR (DMSO0-d¢) § 20.90, 23.41, 30.60, 42.45, 56.53, 120.02,
123.79 (g, Jor = 11 Hz), 123.79 (d, Ics = 3 Hz), 123.95 (g, Jor =275 Hz), 124.04, 126.67, 127.96
(d, Jor =3 Hz), 129.19 (d, Jcr =32 Hz), 129.74, 131.38, 134.18, 134.88, 137.81, 145.88, 154.65,
160.43, 164,73, 169.45, 172.59. LCMS MH = 473; Anal Caled For Cy3HoN4O4F; + 0.3 H,0: C,
57.81; H, 4.13; N, 11.73; F,’ 11.93. Found: C, 57,77 H, 4.11; N, 11.69; F, 11.97. .

525 N-[3-(2.6-DIOXO.PIPERIDIN.3-YL)}-2-METHY1.4-0X0-3.4-DIHYDRO-
UINAZOLIN-6-YLMETHYL]-4-TRIFLUOROMETHOX Y- BENZAMIDE
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(decomp); IH NMR (DMSO-d6) 5 2.08-2.24 (m, 1H, CHH), 2.45 (s; 3H, CH3), 2.56-2.75 (m, 5H, CH3,
2CHH), 2.81-2.91 (m, 1H, CHH), 5.24 (dd, .1= 6, 11 Hz, 1H, NCH), 7.32 (dd, J = 1,8 Hz 1H, Ar), 7.43
(s, 1H, Ar), 7.91 (d, J = 8 Hz, 1H, Ar), 11.00 (s, 1H, NH); 13C NMR (DMSO-d6) 821.00, 21.35, 23.45,
30.61, 56,48 46982 1725.80, 126.10, 127.97, 145.21, 146.98, 154.96, 1BOTK2069582472.62; LCMS:
ME = 286; Anal Calcd foF €A St 8BBsion &3 Gamingmethn2 ety Bouad i EyugBliniB-5)21: N,
14.76. 5.2%35{A dirlel I @RI MEEEQ%MAGQMMQWHMQH%M&%WE’EBJ,:.Dik\lﬁaeﬁ-D|ONE

To a stirred xture f2 Ino- 4 ) and | 9 mmol)
in acetonitri re?f Was adp(Yea ace%) F%?]% Cldafg'éfn l)_gd‘&%@{m% gogr%pgﬂggr%%erahre The mixture
was stirred hf F@@M)te’?h%@#&%"&?ﬁﬁ&hl‘t TETHEMATRINE, T esbRiEd Bt 1B AERRI2ES - dione
hydrogen chiaristerdddtowdSomimealbyfidhzolenPchromA6gmaphel) Sihch gihenldpivasghitené5.1 inL, 19

mmol) and (5RHAE 10 ke fom%%\ﬁf% fd%@%ﬁ%&ﬁ% HERA grioAaaIes &6&}1%&491@‘&%96“5'%

was flltered and was ater X 50 triL), ethyl a¢ m water (50 inL) to give

3-(7-fluoro- Q‘ﬂ@?ﬁwlﬁﬁguﬂf-?ﬂlﬁﬁa%ﬁﬁ ?ﬁﬁeﬁfp"é‘rﬁffn‘%h?@ﬂ}%%ogénﬁ Tte 8B {2y, 529 yield):
HPLC: Wat®fs:SySymettyyClg, Spm33.8 msemmnummwnmmﬁmeﬂmg AUIFBPOA4,

g gﬁg'”z(%g%%gé@%.% 1ch: 'é\é?/izﬁ %3641%9@@ BR hp, fe%%éﬁE'dHHQMNM@%% 5 & 5. STO %dljjS L
6,9 Hz, 1H,243 ( E‘i%&?@ﬁ? R}’)éj 8f£ii‘ ﬁ?ﬁﬁﬁgﬁ@gﬁﬁ géﬁrgg %’zé%%‘%%%gﬁ%égg ("%[f 62 (d,
JC.F = 22 Hz), |15 U6 @HNE.58-204-m), THLAG)- 290,15 (fdHad H, CHINED) | 1AB(O7 T NFAF € 13 H2),

156.65, 15%2&%%% -46) alﬁeﬁ:cr 2520%76 666& 44,55%3,395 SN S Mrb37298); ranah Galsdfor
CI4F112N303F; C, 58.1

6.57.F 58.09; H, 4.08 4 F,6.72. 530
o S i ot ot e h s ST i e e 88k 072,52
stirred mixtuG® 45 225 6-AMh b Setf2oimalcid (8 Bog CaBl sl :ant likiida Lo fet 8:479 4 36; ﬁﬁmol) in

acetonitrile (3Qsmk, )k wasradaedaseiy; ehtogsleqademls, 3bawmol) at room temperature. The mixture
was stirred at room temperature overnight. To the mixture, was added 3-amino-piperidine-2,6-dione

hydrogen chloride (4.8 g, 29 mmol), imidazole (4.4 g, 64 mmol) and triphenyl phosphite (8.4 mL, 32
mmol) and heated to reflux for 22 hours. The WO 2009/042177PCT/US2008/011124 suspension was
filtered and washed with acetonitrile (50 mL) and water (2 X 50 mL) to give 3-(7-

5.26 3,4»DICHLORO—N-IS-IQ&bIOKU-PIPERmm-S—YL}—E-METHYL‘&-OXO-
3.4-DIHYDRO-QUINAZOLIN-6-VEMETH YL }-BENZAMIDE

a
N
Ct G Q
] N
N o
e

To a stirred suspension of 3-(6-aminomethyl-2-methyl-4-oxo-4H-quinazolin-3-yl)-
piperidine-2,6-dione hydrogen chloride (0.45 g, 1.4 mmol) in acetonitrile (10 mL), was added 3,4-
dichloro-benzoyl chioride (0.34 g, 1.6 mmol) and N, N-diisopropy! ethylamine (¢.54 mL, 3.2

mmol)}. The mixture was stirred at room temperature for 15 minutes. The solvent was evaporated,

and the residue was purified by flash column chromatography (Silica gel, methanol/methylene
chioride 4%/96%) to give 3,4-dichioro-N-{3-(2,6-dioxo-piperidin-3-y1}-2-methyl-4-0x0-3,4-
dihydro-quinazolin-5-yimethyl]-benzamide as an off-white solid (290 mg, 46% yield); HPLC,
Waters Symmetry Cis, Spm, 3.9 x 150 mm, 1 mL/min, 240 nm, 10/90 CH;CN/0.1% H;PO,, gradient
to 95/5 in 5 min, kept for 5 min, 6.45 min (99.6%); mp, 177-179 °C; ’HNMR (DMSO-dg) & 2.16-
2.18 {m, 1H, CHH), 2.56-2.84 (m, 6H, CHCH,, CH:), 4.59 (d, J = 5 Hz, 2H, CHoNH), 5.26 (dd, } =
5,9 Hz, 1H, CH), 7.58-8.14 (m, 6H, Ar), 9.34'(t, J=5Hz, 1H, CH,NH), 11.02 (s, 1H, NH); C
NMR (DMSO-dg) 8 20.91, 23.41, 30.61, 42.47, 56.54, 120.01, 124.04, 126,66, 127.56, 129.20,
130,77, 131.32, 134.17, 134.37, 137.71, 145.88, 154.65, 160.42, 164.00, 169.45, 172.60. LCMS MH
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chloro-2-methy1-4-oxo0-4H-quinazolin-3-y1)-piperidine-2,6-dione as a white solid (6.5 g, 73% vyield):
HPLC: Waters Symmetry C18, 5pm, 3.9 x 150 mm, | mL/min, 240 nm, 30/70 CH3CN/0.1% H3PO4,
4.36 min (99.9 %); mp: 291-293 C; 111 NMR (DMSO-d6) 82.16-2.23 (m, 1H, CHH), 2.59-2.72 (m, 5H,
CH3, 2CHHy (220872492 (m, 1H, CHH), 5.29 (dd, J = 5, 11 Hz, 1H, NCH)PZ5852ds/012 29 Hz, 1H, Ar),
7.69 (d, .1=8T3z4 T8, Ao, @88 K CostipMiD Chtt AQ CERU7 G 5178; Nird)! 536 NRGDMES-do) 8
20.84, 23.535,3: 78 5566% 19.067,3207Q1 12601, 128.07, 139.30, 147.89, 156.74, 159.89, 169.35,
172.58; LCMS: MH = 306, 308; Anal Calcd for C141-112N303C1: C, 55.00; H, 3.96; N, 13.74; Cl,
11.60. Found: C, 55.24; H, 3.78; N 13 74 CI 12. 01 5 31

To a stirred mixture of 2-PHNAZ g 11 mmol)

4 bl e A S e d S P i -3 -5 — = .
in acetonitrile (20 mL), was added acef;@_@_ﬁe (O 8inL, 11 mmol) at room temperature. The mixture
was stirred at room temperature overnight: e;mlxture was added 3-amino-piperidine-2,6-dione

hydrogen chloride (1.5 g, 9.3 mmol), imidazole (1 ) and triphenyl phosphite (2.9 mL, 11
mmol) and heated to reflux for 22 hours. To the mixt dded water (30 mL). The suspension
was filtered and washed with water (2 X 50 mL), ethyl a etate (2 X 50 mL), and water (50 mL) to give
3-(7-bromo-2-methy1-4-ax0x: 4itepdi Bl aadn o8 i ftpeticing - fed ondi g B white rsokd) (2 ANT 75%

yield): HPL ¢ YSIGrs synimiehy, GI& abilh 219 hebalh Db M09 Hiiimel)/ G Gl AaRU. 1%
H3PO4, 18.65 min 98 9 9%): 016; 315-317C; 114 NMR (DMSO-d6) 82.08-2.2 %%H CHH),

2.62-2.79 (WASHI 5. hep 34 Gaminpmsthy Ems iy Aeopg i wmazofm Y PRREETY 66 (4d, 3
= 2.8 Hz, 1%-mohemﬁu¢g¢rsom@l&a(mm ). 6 Foemicvas addedsand Hhe AvXtire 08 @ired fHY: 13C NMR

(DMSO-d6),20.83, F8ex31vett: Was 3tk aé@ Bl &é%ﬁ&é@%%;ﬁ&%ﬁ%ﬂ?&ﬁ%@%ﬂm&%@
156.69, 160,02, 169.33, 172.57; LC v 350 ;?\f A %I %a&cz%éér ClaH12 %35 , 48.02; H,
3.45; N, 12 0858 e>gapol eé“”(’f“ﬁ?hé"f YBINBVE & 5"5"5
3-(2- |v|ETHvmthytaée@x?XRﬁﬂwwmmmwmq&yMWM?mwbm@mPﬁR%Bf&Eh% DIONE
solid (500 mg, 67% yield); HPLC, Waters Symmetry Cis, Spm, 3.9 x 150 mm, 1 mL/min, 240 nm,
16/90 CH3CN/0,1% HiPO,, grad. to 95/5 in 5 min, kept 5 min, 6.33 min (99.1%); mp, 221-223 °C;
'HNMR (DMSO-dg) § 2.14-2.20 (m, 1H, CHH), 2.56-2.88 (m, 6H, CHCH,, CHy), 4.62(d,] = 5 Hz,
2H, CH,NH), 5.26 (dd, =6, 11 Hz, 1H, CH), 7.59-8.11 (m, TH, Ar), 9.40 (t, J = 5 Hz, 1H,
CHLNH), 11.02 (s, 1H, NH); PC NMR (DMSO-de) 8 20.90, 23.41, 30.60, 42.41, 56.53, 120.03,
123.96 (g, Jor = 253 Hz), 123.95, 125.36 (d, Jor = 3 Hz), 125.45 (d, Jor =3 Hz), 126.65, 128.14,
131.23 (4, Jor = 31 Hz), 134.11, 137.83, 145.87, 154.64, 160.42, 165.12, 169.45, 172.59. LCMS
MH = 473; Anal Caled For CpsHisN4O4Fa: C, 58.48; H, 4.05; N, 11.86; F, 12.06. Found: C, 58.36;
H,3.96,N, 11.75; F, 11.84.

528 3-(2.7-DIMETHYL-4-OXO-4H-QUINAZOLIN-3-Y1)-PIPERIDINE-2.6-

DIONE
o] g <
$6s
je o
N~

To a stirred mixture of 2-amino-4-methylbenzoic acid (2.0 g, 13 mmol) and
imidazole (1.1 g, 16 mmol) in acetonitrile (20 mL), was added acety! chioride (1.1 mL, 16 mmol) at
room temperature. The mixture was stirred at room temperature overnight. To the mixture, was

b added 3-amino-piperidine-2,6-dione hydrogen-bhioride (2.2 g, 13 mmol), imidazole (2.0 g, 30
mmol) and triphenyl phosphite (4.2 mL, 16 mmol) and heated to reflux for 22 hours, To the
mixture, was added water (60 mL). The suspension was filtered and washed with water (2 X 50
mkL), ethyl acetate {2 X 50 mL}, and water (50 mL) to give 3-(2,7-dimethyl-4-oxo-4H-quinazolin-3-

yi)-piperidine-2,6-dione as a white solid (2.52 g, 67% yield): HPLC: Waters Symmetry Cyg, Sum,
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To a stirred mixture of 2-amin0-4-(trifluoromethyDbenzoic acid (3.0 g, 15 mmol) and imidazole (1.2 g,
18 mmol) in acetonitrile (30 mL), was added acetyl chloride (1.3 mL, 18 WO
20091042177PCIMS2008/011124 mmol) at room temperature. The mixture was stirred at room
temperaturesayedsmghati o the mixture, was added 3-amino-piperidine-2,@cliveedagaiogan chloride (2.4
g, 15 mmol$-midiErole, Rrignid22dmol) 200 €IKaWY| 13h Bsphiteé (4. 6:im{991B%rmgl) W dheated to

reflux for 22 fous,). Tier HaeRisiiEe WS 2eslodn@ier{ 18051943 e fESeaNSEY gd and
washed Wit2|§1 water (2 X 50 mL})] ethyl §lacetate 5\;’/\@ 55£ mLi/ sodlurge hﬁdroggn carb(?r?a%gegsat 50 mL)

and water (géfhﬁs rr8 2 hite 4 ICF%I&‘I W fisbitbin! 1 ﬁﬁ_ ’ 15 thé IUﬁ’on was
added wateA(B TaB)solivera 505 b ASTANHZ HELshdpEnids mmi&amm@dﬂwmmso (2inL)

to give a W@i%§0it@|4§r Bg.S0lid wias Stisrethingyaisy (B0 30y atARC fa6 3010uISH¢NERM 34,1 ARSG,

e s B e S A SR S0 .17 o

24% vyield): HRACLARAENS Bythimetry Cm, Sum, 3.9 x 150 mm, 1 mL/min, 240 nm, 3ono cH3cNio.1%
H,pas, 8.14 min (99.9 %); mp 277 279 c: NMR (DMSO-d6) 82.18-2.25 (in, 1H, CHH) 2.59- 2.74 (in,

5H, CH3, 20-111),2,81- 534 (dd, » _ 8 Hz, 1H,
Ar), 7.96 (s, H, Arf%Esg ,, ,' e 0‘ 8TV wdiich' e e =73, 23.54,
30.57, 56,82, 122.30 (0. o 5 00, 123, 455 = 273 Hz), 123.74 (q o = 4 Hz), 127.85, 134.22
(q, Jc-F = 32 Hz), 146.84, 156.98, 159 @56 LCMS: MN = 340; Anal Calcd for
Ci5HiI2N303F3: C, 53.10; H, 3.57; N, 12.35" 8nd: C, 52.55; H, 3.42;N, 12.21; F, 17.18.
5.33 3-(7-FLUORO-4-0X0-4H-01JINAZOLD4-3-XL)- PIPERIDINE 2,6-DIONE 0 0 N=i Step I:

A mixture of 2-amino-4- ﬂ‘I'“QrOQﬁn@é%?xﬁﬁ@o%%rﬂn&g m%geﬂpoch% gglgg,]&%mmggdn acetonitrile

(30 mL) was stirred/at room temperature for 1.5 hours. To t esusgf(fnsmn was ad

3-amino-pipBHdarded s &&ﬁé‘m}%ﬁﬁ?ﬂ?ﬁ%‘ﬂﬁj@i?‘&) apddrisge e ﬁ%‘robgeﬂlﬁ%)%nate (1.6
g, 19 mmolyeanmdethpernfixtréhwasdigatets sibal @ fm&mmr&’heesusperﬁm wiaguegotes to room
tem peratur@&eédlsmuﬁomﬂﬁmmmﬁg@c%ﬂi@m wasgqe w&a@qﬂ@%&qﬁ g;lba and water (2
X 20 mL). The e s |Idd stl ed in.m ép rrll&(ilé mL grnlg[ %su onw tered and
washed with m%?hagnol %B‘iot%’ 1 2€il amino-N- d|oxo |per| %}91 ?fuoro enzamlde as an
off-white sofff¥t¥re yaﬂ%mef @PiNMRT(‘BmﬂéFB? Hap, §M@@wa1hqd @MY Fy2283-2 38 (m, | H,
CM/1), 2.50-R156e(hy| AbbdtaHitt), 2 %) 2285 witterk 56 nil) b d) v ¢l 367 ~A ubBol ambity INCIRY, 6135 (dt, J = 2,9
Hz, IH, An), Mﬁz@ﬂ 3518 é.zé@dl;lézlslé%msé &E&%&&@s’&ﬁ%}zéﬁg (pPC: Wt Eydbde t%»f) 8.50
30.91, 48.98, 101.3

(d,J=8Hz, 1 6209 é}, ‘Z{ 91, 5,
Jefrp= 23 HQ)“’ P60, 16%% Iz%?)mazfﬁ B: 530 SALENR [Tt Qa3 B4 55mE W7 BR: 12 Hy),
164.46 (d, 2432452406 HNMPS(DBECL12.80,152294m, 1H, CHF)SS-2.7A (0 |5koa /] 2CHA), 2.79-
2-amino-N-e2s@-gHoxa; RReAd Bsdyil Ir4- §Iugrﬁp@92ﬁwer@49/ 9434 FNRD, 30 gmn@th&' @thoformate
(4 mL) and ;1) -toluene sulfonic acid (,110 m? was 64 WO 2009/042177PCUUS2008/011124
H, Ar}, 11.05 (s, 1H, NA); MSO-dg) 5 20,89, 23,50, 30.58, 56,59, 111.62 (d, Jcr=22
Hz), 11526 (4, Jor =24 Hz), 117.32, 129.19(d, Jor= 11 Hz), 148.97 (d, Jcr = 13 Hz), 156.65,
159.77, 165.83 (4, Jor =252 Hz), 169.41, 172.59; LCMS: MH = 290; Anal Calcd for CHzN;O4F:

C,58.13; H, 4.18; N, 14.53; F, 6.57. Found: C, 58.09; H, 4.08; N, 14.42; F, 6.72.

530 3A 7—C%ORO-@-METHYLAI—0XO-4H—OUINAZOL[N-3—YL PIPERIDINE -

2,6-DIONE
o0
arate!
N o)
Nzﬂ

To a stirred mixture of 2-amino-4-chlorobenzoic acid (5.0 g, 29 mmol) and
imidazole (2.4 g, 35 mmol) in acetonitrile (50 mL), was added acety! chloride (2.5 mL, 35 mmol) at
room temperature. The mixture was stirred at room temperature overnight. To the mixture, was

added 3-amino«piperidine-ﬁ,é—dione hydrogen chioride (4.8 g, 29 mmol), imidazole (4.4 g, 64

mmol) and triphenyl phosphite (8.4 mL, 32 mmol) and heated to reflux for 22 hours. The

62



P

heated to 160C in a microwave oven for 15 minutes. To the mixture, was added methanol (10 mL),
and the mixture was stirred for 10 minutes. The suspension was filtered and washed with methanol to
give 3-(7-fluoro-4-oxo-4H-quinazolin-3-y1)-piperidine-2,6-dione as a white solid (650 mg, 70% yield):
[IPLC: WategsSpsmmeity Cis, 5om, 3.9 x 150 mm, 1 mL/min, 240 nm, 306¢a/atidssh9:490 H3PO4,
2.45 min (Q&Wimmﬁ%ﬁwﬁmRit(ﬂ%&ﬁaiﬁxmaﬂ@(m A XLS5GHH o @6«83&723 (m, 2H,

Y f\r?a‘%’%%é*"‘ﬂ’m“e%"”ﬁﬁﬁ@aﬁ%‘““ R RS R TT ﬁ?’ﬂ“ b S o
322.45, 30. §%§§GQ§GTI§ZY§HCWEP ‘kd“lj)é“fb 2 E§'P1£’P’1°1§ T‘K% 35‘ 1=F 11

Hz), 148.714.361@i6 599 90:Fnp: 241128}, KSQ:DM@W@F*ME#@BEH@ 6 CHE), L7R2T2AEMS: M-I
= 276; Ana'sﬁ?iﬁ%ﬂ%@ﬁﬁ#@b@@@ﬁ&cﬁ@? 3; z%ﬁ §@= ﬂﬁﬂ% :5?13%'1 $80; N,
mmo
PETERES

2.0,
i acsonth B ALk <A 4 Gk b e A Rl 5, 22 vy

n, was added
3-amino-piie¥itfekd?, 8 HidAchydrogeh ehipYide.¢e. 023, 7&21ﬁﬁﬁb,l)1&$ld73w@m Hii#dged-¢arbonate (1.3

g, 16 mmol).sang,they tmxwf%m&mam a300G e Ak iINQIRS 1018, BHANLNBI0N, WaBHs eoegsto room
temperatur%f%]] %1' n%eesg%r‘bxvigf éllj}gr%d Bn%v%\zﬁs{be with water (50 mL) and ethyl acetate
0’giv

(20 rnL). The soli wais drle A& vacudm oven agvernight
2-amino-N-(2,6-dioxo-piperidin-3-y1)-4-methyl-benzamide as a white SO|Id (2.2 g, 69% yield): IFINMR
(DMSO-d6) 8 1.90s 306 a7 HBREMHM) .- RIOPIRVIL4 SERIGHPFERIGIRIGS (M, 1H,
CHH), 2.72-2.84 (m, 11126BYPNEG7-4.75 (m, 1H, NCH) 6.36 (dd J 2 8 Hz, 111, Ar), 6.43 (br, 2H,
NHH, Ar), 6.51 (s, 111, NH!]), 7.43 (d, J = 8 Hz, If!, Ar) 8.38 (d, J =8 Hz, IH, NH), 10.83 (s, 1H, NH);
13C NMR (DMS04:16) 8 21.05, 24.21, 30.99, 8 il 26, 115.74, 116.48, 128.09, 141.71, 149.96,
168.54, 172.50, 173.04; LCMS: MH= 26 ep 2: A solution of
2-amino-N-(2,6-dioxo-piperidin-3-y1)- Nﬁjeﬂzamlde (1.0 g, 3.8 mmol) and trimethyl orthoformate

(10 ml) and p-toluene sufloplgAGSH{ZER-T0 AR NAGAIALAR Gla @ FUINAHS puen Tor 20

minutes. The suspension was filtered and washed with me 20 mL), wate mL) and methanol
(20 mL) to gRAEaEee {hithy 1 AR RENITIR F5/D) ﬁ?ﬁé%ﬁw ‘ﬁﬁ‘BH&%@ | Foft-WRES8iid (880

mg, 85% yieddin HRpEatiktatEhs Sixturnetey 648} Taom BrEpxrds6 mmmthm [Fertire, RikOrrenyy420/80
CH3CN/O. 1@@@?%;&%&&%&7&8{% rSgetr ‘fﬂxéo:?rée'ips SHNMRJE) MRE-6R) 82 42®.18 (M, 11-I,

024 6 A ) SO B R B0 o,
NH); 13C NNIRYDWMSTdde) B2ters30 mx T ha@@aerswwaﬂ#rﬁ améwéedmawatirz@ 50145.27,
147.35, 14759, &b9.hlia1HQ. 850 WO, 2009404230 HPOT ks 2008kl 24n 4R P44 QNIS: ME = 272;
Anal Calod for CIAFIINAO0R 01,1203, 61 PRintk 412N g1 5539, ERYNHo o Gkl Bludif N: 15.15.

Cis, Spm, 3.9 x 150 mm, | mL/min, 240 nm, 20/80 CH;CN/0.1% HsPQO,, 18.65 min {98.9 %); mp:

315-317 °C; '"H NMR (DMSO-dg) 5 2.08-2.22 (m, 1H, CHH), 2.62-2.7 (m, 5H, CH,, 2CHH), 2.80-

2.91 (m, 1H, CHH), 5.28 (dd, J = 6, 11 Hz, 1H, NCH), 7.66 (dd, J =2, 8 Hz, 1H, Ar), 7.84 (d,J =2

Hz 2H, Ar), 7.95 (d, ] = 8 Hz, 1H, Ar), 11.05 (s, 1H, NH); PC NMR (DMSO-dg) & 20.83, 23,53,

24.02, 30.58, 56.67, 119.36, 128.06, 128.29, 128.80, 129.67, 147.93, 156.69, 160.02, 169.33,

172.57; LCMS: MH = 350, 352; Anal Calcd for C14H;,N>04Br: C, 48.02; H, 3.45; N, 12.00; Br,

22.82. Found: C, 47.94; H, 307N, 11.85; Br, 20.65.

532  3-(2-METHYL-4-OXO-7-TRIFLUOROMETHYL-4H-QUINAZOLIN-3-YL)-
PIPERIDINE-2 6-DIONE

H
Qa N 20
E
Fm
F

To a stirred mixture of 2-aminé-4-(trifluoromethyl)benzoic acid (3.0 g, 15 mmot)

and imidazole (1.2 g, 18 mmol) in acetonitrile (30 mL.), was added acetyl chloride (1.3 mL, 18
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5.35 3-(7-AMINO-2-METHYL-4-OXO-411-6‘1DINAZOLIN-3-YL)-PIPE INE24-DIONE H2N
Step 1: To a stirred mixture of 2-amino-4-nitrobenzoic acid (5.0 g, 28 mmol) and imidazole (2.2 g, 33
mmol) in acetonitrile (50 mL), was added acetyl chloride (2.3 mL, 33 mmol) at room temperature. The

mixture wasssgies ai@em temperature overnight. To the mixture, was aglegsz008/611124
3-amino-pipsaiding-2ercians:hydeo Jhe ahinfidedysingd 26-00m alpienicaz olerdghtg 76@hemol) and

ripheny! phasplic 8, Laak 2 mmpN. AR LR AT ELge U RAOME, T8 IR RRS 200

water (60 mL). The suspension was ed and washéed with water mL), ethyl acetate (2 X 50
mL), and witer ¥t rﬁE*f{baaﬂfé*@wma?ﬁe)fee/(ﬁﬁfa&-mmma%ﬁ%t%%@ﬁi%?éﬁ&%@*fﬁ—, 6ione as
an off- whitéhsaticke(e8veps 5884¢dyiaieh) ( P ). \WhtorsiBysiomeay (B ias Gidd Ay SI3 & ¢iBOwman (2 L/min, 240
2150-2,60 (e 414 2 20 (o i G o e S0 L 2T
.59-2.69 (m. , : s, 31-1, -2. n, : .J =6, z, :
NCH), 8.208"5§ t’fﬁf""zi‘ﬂ‘,aix"r‘ﬁf,“gf&?s( isyolve l‘i)z’:’%%fﬁ 'ﬁ%al ‘(s"}iﬁ'ﬁ%ﬁh;‘ﬁé‘i@ﬁf?ﬁ”‘iﬁf\ﬁo-de) 8
20.60, 23.53 3048568 cesion @ he susBgsiop A 35ilExg! 3td vashabits PNEOI18mE] 1915932, 160.09,
172.48; LCMBitd\dblid: 3hé solid was sthtein wAGUSPRASIAGOFC for 2hours, then at room temperature
3-(2-methy1-7-nitra-4-0x0-4H-gui Dar:y HaRIRsHdine2 . O-di 8 9,13 amohan %
Pd(O H)2/c]‘(’37€.’6% g ﬁ}n@%% %Qgﬁg\?iéggg L%%ﬂ,ﬁ,%%%@%@ﬁﬁ ?wgseﬁ(éfgtg%ﬁi%l & 158 )Z%qu%%{ovemight.
The suspenfSHWibAiEsettht-24nmdre oo emid s hationsds Bt soih{) ! T& #&%ilrate, was
added wateyiglH0 HRD)GoWvesS suspensigns i Suspinsion! wdgrilte kad anB W2 KEHCMD Mater (50

mb) to give Sb6ARINGE YA fiperfbiupateliif plRbeidne RS gna gsansliyhite sold
(3.07 g, 71% yield): HPLC: Waters i/mmetry Cl& 5§rni% .9 x 150 mm, | mUmin, 240 run, 5/95 grad

95/5 in 5 mifr CIFBOWG-1o635550 4.81- 888 (&7 Atipte Wa HiEa B 821989 4815041; mp:
305-307 C; B8N RHDMVSTR66) 82, 052818 (i) £ BIHALC URAA, 582 (314, SHB) Q188R (BME0-214,

2CHH), 2.759:2 5808, b1, %)5&&91@%&@@ A=lahizy | ﬁz.b&}kb)a.@sjg, fars. 244, ih2)36.64 (d, J = 2
Hz, 1H, Ar), 6.68 (dd\ 1= 2,8 Hz,IF1, An), 10.93 (s, 1H, NH), I3C-NMR (DIS0-d6) 5 21, 36, 23.43,

: : 13 5
30.63, 55.97%766:12 Ry 17831 13478, @lrn 31 Ml ki6i8ds 105985 o8 £01 K 28 ’1;897. 1+M5 67; LeMs:
MH = 287; ARAFCad\od Oftld ft(468:M6088: 74 SELY B3 . N; 10 13 25FbuldB ICr 886 C:, FL.438H; N,
19.40.5.363.42; N, 12.21; F, 17.18.
13-(2,6-DIOXO-PIPERIDIN-3-YL)-2-1VIETHYL-4-0X0-3.4-DUITYDROCMINAZOLIN-7-YLMETHYL1-C
ARBAMIC ACID TERT-BUTYL ESTER Step 1: To a stirred solution of
4-methyl-2-nitro-berrdic ARSI Qo EQUESEZ OIS YL BRI ERIDENE 36 DIQONE
NBS (97.9 g, 550.1 mmol). The mixture w. e tosa gentle reflex with a 200W light bulb on for 5.5 -
hours. The solvent was evaporated, and thefesi W glissolved in ethyl acetate (1500 mL). The
solution was washed with water (2 x 600 inL) is®d brir€ (300 mL), dried over magnesium sulfate, and

concentrated to give a brayy pil, T the. Qb WanAddrehinerbstibeiher d300cmkdd B @ixture was
heated at 70C for 15 minutes. The mixture was allowed to cool to ab(g;gﬁn j}ﬂ% over one hour, Men to 45
0

C, and then&t 23" F8! ™ iR BIL i G M 8GR ST TP L AL PR ER LS Fhi&pension was
filtered via csvepsition, pascrdizé d-fmmehifhdisoficbwivsatdrmdneitlendp(@-€aoléantod mmixed solvent of

heptane/MTRE(A Bydalbeal} anchsuetian dueshinl ) and R/ piRicltvas abued 4 semome thitkngshitro-benzoic
acid methyl ﬁ?ter as an off-whitq g(glid 66.9. 43% l)éi?ldi. The ﬂlé% was used | ftln{,'ereraea)I(‘tdstep without

. 1he. 1 10 . :
further purlflcaqusour’?ensmn YBiep 2: A stirred rhixiure of %rmomeﬂ??/?-rgl-ﬂ]lt}%- enzoic acid methyl

e
ester (66.3 §rashefl & WW&‘W?@F?—B&M%W%%&%%%@(W%@ TBesebidgr v difvapthadiiheatbonate
(161.58 g, 48&8ighmAl)e angditfitcanvio dides(latPvensHed micheheieAeb(ithmdh e @ 0O2ahinwas-gated to

reflux in a 180G oil hath-ferh2hanrsyubile, siriedviha mSShRNISAL SikeridIde mixise was allowed

to cool to room terr;%erature. To the mixture, was added brine (300 ng, water (300 mL), and ethyl

acetate (6069”5? Hoihe lﬁ'}b?ﬁl%’\ﬂ/gs%&'f’éﬁﬁ MintkeS StpeAdmn agffi‘ffér’ea:’through a
pad of Celit@.8Henthid, [aki&hs 466 ré Tefvar e NCHKIGAL (drganit falier \Hasp\aibiadted=ta,41685
IH, Ar), 6.76 (brs, 2H, NH), 7.58 (dd; T =7, 8 Hz, 1H, Ar), 8.50 (d, J = 8 Hz, 1H, NH), 10.84 (s,
1H, NH); PC NMR (DMSO-dq) & 24.06, 30.91, 48.98, 101.30 (d, Jer = 23 Hz), 101,60 (d, Jor=22
Hz}), 110.60, 130.66 (d, Jcr = 11 Hz), 152.16 (d, Jor= 12 Hz), 164.46 (d, Jc.r = 246 Hz), 167.80,
172.30, 172.94.
Step 2 A solution of 2-amine-N-{2,6-dioxo-piperidin-3-yl)-4-fluoro-benzamide

(0.9 g, 3.4 mmol) and trimethyl orthoformate (4 mL) and p-toluene sulfonic acid (110 mg) was
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volume. The aqueous layer was extracted with ethyl acetate (2 x 150 mL.). The combined organic
layers were washed with brine (1 x 500 triL), dried over magnesium sulfate while de-colored at the
same time by charcoal at room temperature with stirring for 30 minutes. The black mixture was filtered
through a pgadahésrlitayand the filtrate was evaporated to give PCT/USI008/011124
4-(di-tertbutexisgasoi@oyiaimin axcethyl) i ke-Denraieacd hebiyhestennsdacb mvimail (96.0 g, 96.7%
yield). The pradicl was HeeC R E-RE HSERNIROUHY &t%%%&%#%'ﬁﬂered and walll Rig] © a stirred

brown solution’of 4-(di-tert-butoxycarbonylamino-meth nitro-benzojic acid methyl ester (95.97 g,

233.8 mmoMsiaRRiEeS ChBrrTe tsaaﬁt[yw&eha-a RSB cEtiReRPES B Ferlidd8E% mmol),
and the mixtigr§ Wagictr PR Ol atete Rypenatyr€ .0 \berni § 1%t xS &b, madiumlbroas B8hate YBU0 mL) was

added to theg@ifienangdie ww@wwﬂﬁd&@d@&é@o@'w&eﬁ anaean)s Ryshwessaparated,

dried over magnesium sul ate and evaporate

4-(tert-butokyHaHTLRR R %&Waﬁ%%@n%u&%&&‘ﬁ%énﬁ Erd FabSHr ulh G {62°3% g, 88%
crude yield}iﬂfl’i&pﬂioldwﬁ\tmislfsédlWihdHeMszmméatﬁtﬁﬂiarlﬁuﬁﬁbﬁmss IH, CHBldp&: A

mixture of 4(ter-Rukp X%@wmwﬁtweﬁ%xk) ?orytredv@mcsqact(tpetfwteﬁ@rs(@ﬂ(%@:gp207 4
mmol), I|th|um h dromdeéﬁ ﬁ%f mmoe? In methanol (5 ; 4) nd w é% 1(250 mL) was stirred
with a mecﬁarﬁé 113erar Kori féfhpé &éin é’ﬁtﬁ ) Frfethla Dulag: 88\%%% &hd to the
aqueous sCIeHGH)\WaS Ha deti4l; NAAR: (FB0=ATS; thnfd Paled 606 T NGNZ@G00 4813 7RCTH52008/011124
precipitate. fstherdaka:mliavasiadded nang the mixture was stirred at OC for 2 hours. No desired

precipitation was formed. The mixture was evaporated. To the mixture, was added water (500 mL).

The aqueous layer was extracted W|th ethyl acetate (5 X 120 mL) The combined organic layers were
separated, dried o%é# malhiiEk! NATOLIN-3rYL)-PIPERIDINE-2.6-DIONE

4-(tertbutoxycarbonylamino- methyl) 2 nl@ngﬁ C|q| as a brown oil (56.69 g, 92% yield). The

product was used in the nex'-t step witho ation. Step 5: A mixture of

4-(tert- butoxycarbonylamino methyl) -2-nitro-bgazZoic's ( 6.57, 190. 9 mmol) in methanol (250 tra..)
and palladium/carbon (5 % we| was hy ted W|th aker oV (“5/%t 51 psi.
The black mixture was filt& &ig‘ﬁ“ %{.adlamt1 e't"rltmtp FEARSAVAR BV RTSTARS %? € a brown
oil, which was! %mre@)lwem@iﬂ’(l&miiﬁ m@mﬁ%@mm@m@mﬁa@ lfiftéPéEP td give

2-amino-4-({pshuaisiax weariiany Marae-Fipihihie besiaoie agilcgsnakiias(sol (2hHg) 8400 yield). The

product was used in he next.ste urth i re was ea t t solution of
d? %1 Lga card na@e\glf rﬁ,etﬁnrm qf RYS &%%&laj h tc% §tp59 5 XAl H!SSQ

2-amino-4- onylami enzoic acid (24.75 g, 92.94 mmol), imidazole,(7.59 g,

111.53 mm F)Eiﬁ“a%’t‘iiﬁ‘i‘tm@ @%ﬁ?%‘%&fﬂ@&’%ﬁ%twemo%@ T‘f@ésfﬂﬁwﬁﬁ‘flg’é‘“ﬁﬁ%l) and the
mixture wasatilisddvith reden (Enapigratd sthpheamigh® OTrel th eTini xtlikewesalsiaid @dyacuum oven

3- amll)no F;j'p&@m{k%@o%ﬁ%%nh}%g@ggﬁ fli_ls%till M&Ql ﬁzggﬁlyns@e&ammé%@&ﬁ@@a@i 896
mmaol) an ospnite m an e mi or
hours. The ﬁéJ a%é B’Iﬁc%ﬁﬁ)t@h%)e a%Fg‘alr% M’r&% %Qﬁ%@e%ﬁg# gei% ltrate
was evaporad, drd-then(puifctbiaIh-Zéfumnlth Tt dgF iy (&IB&, délmedfaddl/hrétlylene
FQI(OZrIgedél%é&B%i Egrggﬁi (bé, 2H, tIﬁH{ILHAr),GSI (s, 1H, NHH), 7.43 (d, = 8 Hz, ttﬁ; Ar), 838 (d, J = sdt iy
10XO-pIperiain me m C acia tert-buty
ester as a |I§lﬁl Eﬁétﬁﬁ)sgérg (?4%‘/%%6&%@%%%%§1%é3# ?r%';c‘y%]? u?rrr?ag 9 x 150 mm, 1
mL/min, 240 ¥54,1006RCIABANIG 11T IHHIPO.4 6815l 178.65/57m0%: MEMReMES AR, 5.97 min (99.7%):
mhp, 240- 242 C; IHNMR @M SOxd6honD£bLsm e’ é@ﬁk&tﬂpﬁ%grﬂw)nétﬂﬂ G'énﬁtfln&CH from
the BOC gr 1-2. H,.C 2.56-2 CH2 6.Hz, 2H,
CH2NH), 5.5 (%l§ %m"g’]'g%’r‘ﬁ“"ﬁ’?%% %@%d‘}% “qugﬁ?%{‘ﬁ dz(?f@ geswiH NH); 13C
NMR (DMSt3aysh 18 19 6 ipgmigroygveovep Bo30mipviesc s sve’%wfaﬂeﬁ'twéagé wesitsdiwith 26 00,
146.93, 14 7nfthahb6AGmLE vk (OGP adbaSHanbV 2 GL) BSNI 1 mdbili-Ana-Ghindnkatin-
CZOH24N4(%A3X Eﬁp l?&%ﬁm'i Qi b B A%TRYBM s 8@5‘/&\%%& Npie: u5r§§ Cis,

3-(7-AMINO L-2 METHYL/4 -0X0-4H-GUINAZOL PERIDINE -2 6 DIONE
HYDROGERMEHI ORI ™ | mi/misgpdd prsy SUH0 R BIOWR ’é‘ Ghtor 1gmin (97.1%); mp: 313-
[34(2,6-dioxd3Pife: I8 INBERADMS@ i) 5-21 bRA-B(rhdiHy QA L0l FH7G ARG R Hrbas Rk, acid
tert-butyl eseii{f 7 3. B&HGMNMOI-1), 5.46 (br, 1H, NCH), 7.41 (dd, J = 1, 8 Hz, 1H, Ar), 7.53 (s, 1H,
Ar), 8.03 (d, J =8 Hz, 1H, Ar), 8.33 (s, 1H, CH), 11.15 (s, 1H, NH); *C NMR (DMSO-de) & 21.23,
22.51,30.91, 56.74, 118.95, 125.93, 126.74, 128.66, 14527, 147.35, 147.59, 159.54, 169.88,
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WO 2009/042177PCT/US2008/011124 methanol (200 mL) and methylene chloride (200 mL), was
added 2 M HO in ether (320 mL), and the mixture*was stirred overnight. The solvent' was evaporated,
and the residue was stirred in ether (100 rilL) for 2 hours. The suspension was filtered to give
3-(7-aminorpaihydsdameihy 1-4-0xo-41-1- quinazolin-3-y1)-piperidine-2,6gdionaawgiiepen chloride as a
light yellow sralish( 1381, MO Tarudeahig) fhe, IoEus! - wWas Hseddsthesne)d. ster Wwithout further
purification. ) pdg: =6/ sAmin@methy1-2-methyl-4-oxo-4H-quinazolin-3-y1)-piperidine-2,6-
dione hydroligmg'r%’es%% g’gﬁ\?v%ﬁ’j?sgs{lo ved in water (100 mL). The solution was washed with ethyl
acetate (2 x 100 mL). The aqgueous layer was evaporated to give
3-(7-aminomethy1535methy1-Aned i - METEFE in- O Y DI onnine Zo8 MichehyrAPRRmNgride as an
off-white solid (0.86 g, 8E&-BEMNEHPL C, Waters Xterra RP 18, 5um, 3.9 x 150 mm, 1 rnL/min, 240
nm, Waters LC Module I, 05/95 CH3CN/0.1% (H%O2QN 4, 6.27 min (98.7%); mp, 313-315 C; IHNMR
(DMSO-d6) 2.17- 2.24 (m, 1H, CHIT), 2.58-2.8® (MY 6Ff, CRC!-12, CH3), 4.20 (q, J = 5 Hz, 21-1,
ArCH2), 5.34 (dd, J =6, 11 Hz, 1H, CH, hw water peak), 7.64-8.09 (m, 311, Ar), 8.72
(brs, 31-1, CINH3), 11.07 (s, 1H, NH); #x @M50-d6) 8 20.88, 22.97, 30.57, 41.69, 56.71,
119.61, 125.38, 126.42, 127.25, 141,34, 145.36, 156.66, 159.83, 169.25, 172.57. LCMS MM = 301,
Anal Calcd For C131-11 %8930 %P T R A A Y9G REHS 458 7 fy 28 H80ERY 7 38,
Found: C, 4'@]6@;01&1,2.5_%3@@&32; @etads (3 88.), was added acetyl chloride (2.3 mL, 33 mmol) at

3'(2-8'D”}/|Ea_dﬂ1YtEnﬂ5Q8€Qn4h. F%f@m&aw a@'sﬂih‘ea'a\(l:c)oﬁlﬁxﬁiﬁﬂ%d%d Egli@NE the mixture, &gsa stirred
mixture of 2-aminp-3-mett nzaic acid (3. 2 0 imidazole (1,6 m in
eotontile B R e Y o eesh wi Do el S RBO) 0 e
was stirred B¥ielo Arddrinpersnhesaliés fifghtils 8 tHenalixenddeared ta it RaathbRipipetidhe-2,6-dione
hydrogen chibixicle, (3a8 afd20vamqhl it azideuspd sthrbtasifinakdnd ighenyltphasplit 6.2 mL, 24

mmol) and haateg to.reflx 5% 3¢ mﬁgr&m JREYTE e S ldRdWalghAEQ. Bak)yd he suspension
was filtered and washed with water (2 X 100 mL), ethyl acetate (2 X 100 ?@T)Eﬁ%%um hydrogen
gs;

shed . 100 |
carbonate (SBIPAFRUPHIDY BCGARSF A TUEPRTIS & G RTR AR SEike v d' BRSO (20 ml.)
at 65 C. Théymmeme GvasipolisBed fiftermdand/ miasHEmi P OMSBPLG At H:P4Hieshlwatédwas added
water (%0?2 %) ft@ﬂmlm%ﬁmz Theswsnensingyvasdiesac and !@%92@_.%@,%!?&3, XS%O/mI.)
to give 3-(2,8:di -4-0XQ- olin-3-y1)-piper, a it 3.2 0, 56%
yield): HPL f%%@%v'ﬁ/mme iy gi%n@u!n” ‘g é%ﬁr%é?@%gg%%ﬁmagsﬁg @H‘s‘“ 10.1%
H3PO4, 5,882k, (30,8 14, (mPHIBE2ES SMRIIRMSOMBMS0-606)3653, 3049, 36.8% 1 1M26CITES82.51 (s,
3H, CH3), Zléﬁéﬁj,?i‘%g‘% 21’10%@&&'?3)),3@@3(,5&@1?52@6@9,2177@&;%@%&m,-—@gj,ll), 2-27 (dd, J =6,
11 Hz, 111, NCH), 738 (to,1=8 Kz 111 AN 7.67 (d 35 7Hz 1H An 7,86 (dd, ) =06.8Hz 111,
Ar), 11.02(s, 1H, NH): "C%‘2‘8‘6&78?‘5??3’5%%’5‘%%@%{5%i‘zi“h%gzﬁ%% 8-36% §R%.‘§‘f? 20.91,
23.80, 30.66;5615¢ (48@:23 mpslhgd 263 GHY/G41 9 g)ingydiabexeye { bomis ad OYF ($BeEY  172.62;
LCMS: MN wa86aiddial 12 efol Gt biEMNa0E-Th: 20sh2idd, 62 BBerbt t5:87 phtj ¢4EHte Frodnd: C,

62.21; H, 5%5}&'11 Jvﬁh%hﬁ;%ﬁ) ml.). To the filtrate, was added water (150 mL} to five a suspension, The
3-(8-FLUORO-2-METITYL-4-0X0-411-OUINAZOLIN-3-YL -PI_PERgDI E2 6-DIONE
' suspension was filtered and washed with water (50 mL) to give 3-(7-amino-Z-methyi-4-oxo-4H-

quinazolin-3-yl}-piperidine-2,6-dione as an off-white solid (3.07 g, 71% yield): HPLC: Waters
Symmetry Cig, Sum, 3.9 x 150 ram, 1 mL/min, 240 nm, 5/95 grad 95/5 in 5 min CH;CN/AJL. 1%
H;PO,, 4.08 min (97.3 %) {sample was dissolved in 0.1% H;PO.]; mp: 305-307 °C; 'H NMR
(DMSO-dg) 8 2.05-2.16 (m, IH, CHHA), 2.53 (s, 3H, CH;), 2.58-2.69 (m, ZH,.ZCHH), 2.75-2.86 (m,
1H, CHHj}, 5.10{dd, J =6, 11 Hz, 1H, NCH), 6.11 (brs, 2H, NH;), 6.54 (d, ] =2 Hz, 1H, Ar), 6.68
(dd, J =2, 8 Hz, 1H, Ar), 10.93 (s, 1H, NH); *C NMR (DMSO-ds) § 21.36, 23.43, 30,63, 55.97,
106.12, 109.17, 114.70, 127.28, 14895, 15442, 154.61, 159.85, 169.87, 172.67; LCMS: MH = 287,
Anal Caled for Ci.Hj4N4Os: b, 58.74; H, 4.93; N, 19.57. Found: C, 58.60; H, 4.83; N, 19.40,

536  [3-(2,6-DIOXO-PIPERIDIN-3-YI, t-Z-METHYL4-OXO—3 A-DIHYDRO-
QUINAZOLIN-7-YEMETHYL]-CARBAMIC ACID TERT-BUTYL ESTER
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To a stirred mixture.of 2-amino-3-fluorobenzoic acid (3.0 g, 19 mmol) and imidazole (1.6 g, 23 mmdl)
in acetonitrile (30 mL), was added acetyl chloride (1.7 mL, 23 mmol) at room temperature. The mixture
was stirred at room temperature overnight. To the mixture, was added 3-amino-piperidine-2,6-dione

hydrogen chigsidg4@4:1897 19 mmol), imidazole (2.9 g, 43 mmol) and triphgpylphesphiie,(6-1 mL, 23
mrnol) and heated to reflux for 22 hour To the re s @dded water (60 mL). The suspension
was filtered and washed with water (2 %ﬁ;}%}; 50 mL), and water (50 mL) to give
a white solid, which was purified with pre adve HP /80 CH3CN/H70) to give a white solid.

The white solid in DMSO (20 mL) was heated at 60C for'30 minutes. To the solution, was added water
(10 ml..). The suspensiorsw@s: choleghied esnideBetttye2 it ssspabsianmas filkesed @xkwashed

with DMSO 4sio At el ?rﬁe%%%'vﬁas a2 dlonaraton). Hhe mixibep 144 1

3-(8-fluoro-2-methy1-4-oxo-4H-quihazolin-3-y1)-piperidine-2, one as a white's , 67%

yield): HPLAEe /94 {8Asefn Frller it g, 2@%%1@'19 15 8p Sy Si‘ﬂiﬁlnTPF PAFHITEODEERS 30N/0.1%
H3PO4, 4.7tmire(¥8: 786 }lissive8i6 hytientme () S06 MMR TRMS @idGy 82vi6:Q B KiwatH2 G BR),

11, A L o6 (o T Ko SR TEMIS0. e
m r

820.80, 23, é%" Y01y ”ég]e? bh‘f‘?&)‘)ﬁzf"(yd ?—J%f% 15}“3 PO e dlaHE‘)S ?&?ﬂ'“‘i% 91 (d,
Jc.f =8 Hz) Tﬂse}lM(ﬂWataﬁoweiztml 15@9@ b "Gver pEAqun)thes & 43 °G 5abhewlat R E 8. Hz),
169.32, 172vinilelfoMing Mibger@ith AgRkCapetSovdmight] TR S03Enson S8s1Btdrbd 4418 Maibd 53; F, 6.57.

Found: C, 53 §e7 mlz_éd%ngﬁ’el ergedkgiét \Eas%%gheé éQh‘?é é@e 9&3%@ F%p"g MF&E soivent of h

L-4-0X0-4H-OUINAZOLEN-3-YIA-PIPERIDINEZ,6- a st wrgpéarl}uxture of
2-amino-3-cHiGriteRb grd sestiomdsieyt ‘E@WB"@% fﬁﬁﬁ’ﬁz%@%@&hli‘ﬁzrﬁﬁ%ﬁ%?%é%nnIe (30 mL),
was added aesityl eirtorice (Fivhite, sdBdnt6 gl fatirgield) tdiapeilitwae, ukabinthd nee waswaitissad at room
temperaturesgygrigifcARthe mixture, was WO 2009/042177PCT/U82008/011124 added
3-amino-piperidine-2,6-digne chloride dazole ).a
triphenyl phosphite (4.0 rgf:@i% %'Sg REHSAE %Eim ° e V}Q% ?%te{/?rggs *added
water (60 m&)?%@ﬂ%bé?ﬁ?ﬁrbwa‘smmmw%%ﬁéa%tWét@ﬂ@))@@@im E&){k@m déétsle (2 X 50
mL), and waieroEPmile))ja-giveranviitaisolig: whizh@sistiurchinso etbano) (bR rkioweright. The

suspension }{Yéﬁéﬁ%%ﬂ M%m%w g H%‘&kt%?’gﬁf%ﬂa%@g waler G Qu%% g%é%f 1900,

3-(8-chloro-2-methy1-4-oxo-4H-quinawlin-3-y1)-piperi ione as aw |te soli
yield): HPLCOH/RHERMSETRSTERI CRS B R8s St Ad P rins ORI 2% a1/ 09 51k 2sfieN/0. 10
H3PO4, 6.54cetite (690 6224) pud phe2 93 RQM@;, diitNd/R (D MISBe5l6)18 Ruiendd3¥m{iltdkdChdbd)h2 59-2.69

(m, 511, CHg, 2 bithe 211 Sk séphiible, A R Payh Mﬁi@eﬁi‘c@d’& afied8 (1, J =8 Hz,

111, Ar), 7.96-8.02 2H, A 07 IH NH C NMR ( 0.68, 23.75, 3Q.51, 56.68,
1L AD, 796007 (s 2l a0l L 01 Gulll Mot LG NV (QUSG-00) 62008, 23,15, 20,51, 56.6

308; Anal Cireisforete rased 3NBo3esItl ¢, %86 b}, Hrig ogr magmsimcylize Bbilrdupriored 843; H, 3.96;
N, 13.58; Clsalﬂeﬂ&efhfldhﬁ-c(ﬂ-}BRW%WHWM@%MWM%WM@&&BE&EDINE2

6-DIONE Btyeerd ronkf oSl HRSLIE PR AR 0K SRIOMOPRNANL 6910 0, 46 mmoD and
imidazole (0.38 g mmol in acetonitrile go mL), was added acet}élﬁ loride (0.6 mL, 8.3 mmol) at

room tempePHi?ﬁ%caﬁ?@'?ﬁm@M)ﬁlﬂ‘gﬂ TW@rﬁﬁ@P’éﬁ%m oS fendSilife, was added
3-amino-pipertin L @rdduricvay dsabarttehion dey OMeg, M-Banymoicatimdazole (0.7 g, 10 mmol) and

riphen! prosphe (15 rg@_%mmg{)r@@msﬂa%r%w : rt}szs@f&eee&aﬁ%;mm&u.{ s added

water (60 m e suspension was filfer ashed, with water ethyl acetate

mL), and w ri%{r (E“(S‘Z"‘Eg 6{1 give”: e@%{o%mgf 993 8’%'1?' Tﬁ%é&f%é@ ﬁbé%&?f’é’% 6-dione as
a white soI|dr(ﬁ"SZP‘i}j’5’2‘1%!‘i/{é?o%7 HPL@?WBW@:S%%@WWF@ 8t RoPBOsmneratyTe/min, 240 nm,

25/75 cna)scawearg% 93P OdIu0. YidarBinRBOML PRS mz&%sdmtwmmwmnﬁ@)&s%&rﬂe@ 2. 23 (m

1H, CHH u e r Lo CH OI'

Hz, 111, NCH), 7.41 (t 2, 1H, A
11.07 (s, 118VRAE§=H b“ﬁmﬁ %T%‘Yéb 7%*“%“830'36%‘*7“‘8%‘?}8“1’2% 69“}1‘2*10326413265%86
197.47, 13888%, aude 281 5EIRIradE0t S 168 ROthd RexGBer MGt Ktther BE06@E9.Anal Calcd for

CI4E112N303Br: C, 48.08tehls:3 4 mitdird 3:Q0;: Bl ridxS 2arbiyihifo-héilh-2 hid 2Bedbid 1e85; Br, 22.42.
methyl ester (64.36 g, 207.4 mmol), lithium hydroxide (5.96 g, 248.9 mmol) in methanol (500 mL)
and water (250 mL) was stirred with a mechanical stirrer at room temperature overnight. The

methanol was evaporated, and to the aqueous solution, was added 1 N HCI (300 mL) to form the
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WO 2009/042177PCT/US2008/011124 5.42
3-(8-HYDROXY-2-METHYL-4-0X0-4H-OUTNAZOLIN-3-YL)- PEPERIDINE-2,6-DIONE O N O N-PC
OH To a stirred mixture of 2-amino-3-hydroxybenzoic acid (2.0 g, 13.1 mmol) and imidazole
(2.0 g, 29.4wgmodpsxacetonitrile (30 mL), was added acetyl chloride (2.0pigrk/r2%dsm1i10) at room
temperaturgretipearaiEthe (958 slijress atidod nmtoihepepatoy evay/eimeght. 0TC tloe nhidusr evsiadded
3-amino-pipariding: 2, Gl oM b R0 RIEHONA(2rrted 37h RERIIPRIdRZ QRIS Dafdr 2RdHRINOI) and
triphenyl phosphite (4.11 mL, 15.7 mmo]) and heated to reflux for 22 hours. To the mixture, was added
water (60 MY AMFREAR BV THEFRE :’T.E’hl HELaToRIRGAL Fe Ml lPmeORS I PR S Hue, was
added water«SGaptited icthprso me gnsaivw s et radteahesitiatathid aivethfte? X 50 mL). To the

aqueous laygh¥@smaridadisadisyhvdiegeeabamia (b e 1Pk 5oz HBndishe. rridure was stirred

at room tempo?atrure to %ve & su%ggsiwolt 'o-[x eép%trgﬁ(i:ogovgas filtered to give

3-(8-hydro>8/- -lFﬁe‘Yﬁi/ : -glxo-eﬂﬁ-qw azolin-3- '%J |per|cﬁne-2,6-dione as an off-white solid (0.6 g,
16% vyield): HPLC: WateB&eBymn@inesid erhbgoryearsenyinmine el autoerhenzoiy/sed
CH3CN/0.1%& 18R, Brhkd)nirm&an319@)5 i) 266 p2 68 Gmidar IR, 6B i) S0 2 Q- 2.22 (M, 1H,

CRY), 2-57%:%8%&%@&%%%&%@?& &Z&}%ﬁ?%m ;&t‘ e Uik Fiierdilulife 'a'ﬂb&CH% 7.19
(dd, J = 1,8 Hz, TH, Ar), 7.30 (t, J = 8 Hz, 1H, Ar), 7.45 (dd, J = 1,8 Hz, 1H, Ar),ﬁg% s, 1H, OH),

11.02 (s, 1|£i,fR‘T%*)?’fﬁ@%ﬂﬁéﬁﬁé@i@&%@dﬁb@?%%ﬁ?w%ﬁ? eSS 4 19, 127.05,
135.91, 15284ighia. 06; 450 ABrL 68SH AN GEvE CMSaVHierP8gonmabOrlot fer-@2a)1 13N304+ 1

1120: C, 53,080t ofidPas Nordvn 81k @2@3,@4@@@&)"'1‘% 8roabbt 1ds/ ke ift Bhe next step without
3-(2-METHYL-4-0X0-8-TRIFLUOROMETHYL-4H-OUINAZOLIN-3-YL)- PIPERIDINE-2.6-DIONE FF
Toa stirredWQ?ﬁP@"gFﬁgﬁﬁmino-3-(trif|uoromethypbenzqic acid (2.0 g, 9.8 mmol) and imidazole (0.8 g,
12 mmol) in acetonitrile (2@nAL T evesinadietutor sl chitned-(G8luweKyserbamvanisg-restltemperature.
The mixture;yasidatrdai oI ieMmpaaf R Qveriasy. o 0 thesmixislian wesaidde 00 mL), was
3Tam'“°'p'pﬁdgﬁ%é Eaiong ysiragen ghiaride (-8, 81 & MOl-iMidR8Ale ddmidnresaiiinol) and
triphenyl phosphite ki mL, 12'mmof) and heated to reflux for 22 hours. To th? mix lIJre, was added
water (60 mVErTEE-stR SR A tidd et P AR it GRSP By o8BSt P 8étate (2 X 50
mL), sodiunehysiseaeh saidaosiaie A satg, 3B IR amsi st enifbyhbdeplgiveé29.23 mi, 111.53 mmol),
3-(2-methy L Q8 HNOAmRLRYS 4flOrinGAONR: S RRA IRC R BadinReARApialigesalid 72

the brown mixture was filtered. The filtrate was evaporated and then purified by flash column

chromatography (Silica gel, methanol/methylene chloride 4%/96%) to give [3-(2,6-dioxo-piperidin-

3-yl)-2-methyl-4-0x0-3,4-dihydro-quinazolin-7-yimethyl]-carbamic acid tert-butyl ester as a light

yetlow solid (24.57 g, 66% yield); HPLC, Waters Symmetry Cig, Sum, 3.9 x 150 mm, 1 mL/min,

240 nm, 10/90 CH;CN/0.1% H;POy, grad. to 95/5 in 5 min, kept 5 min, 5,97 min (99.7%); mp, 240-

242°C; "HNMR (DMSO-dg) § 1.29 (brs, 1H, CH from the BOC group), 1.40 (s, 8H, 8CH from the

BOC group), 2.11-2.19 (m, 1H, CHH), 2.56-2.91 (m, 6H, CHCH,, CHy), 4.26 (d, ] = 6 Hz, 2H,

CH;NH), 5.25 (dd, T=5, 11 Hz, IH, CH), 7.35-7.99 (m, 4H, Ar and NHCH,), 11.02 (s, LH, NH);

B3¢ NMR. (DMSO-dg) § 20.97, 23.49, 28.19, 30.60, 43.22, 56.48, 78.00, 118.84, 123.99, 12541,

126.00, 146,93, 147,55, 155,15, 155.81, 160.29; 169.51, 172.61. LCMS MH = 401, Anal Calcd For

CaoHaNsOs: C, 59.99; H, 6.04; N, 13.99. Found: C, 59.78; H, 5.78, N, 13.85.

537 3-(1-AMINOMETHYI-2-METHYL-4-OXO-4H-QUINAZOILIN-3-YEL)-
PIPERIDINE-2.6-DIONE HYDROGEN CHLORIDE

. H.Cl
cQ
@ HH
HoN N )
W=

Step 1: To a stirred brown solution of {3-(2,6-dioxo-piperidin-3-yi)-2-methyl-4-
oxo-3,4-dihydro-quinazolin-7-yimethyl}-carbamic acid tert-butyl ester (14.7 g, 36.8 mmolj in
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WO 2009/042177PCT/US2008/011124 (0.32 g, 10% vyield): HPLC. Waters Symmetry C18, 5um, 3.9 x -
150 mm, 1 mL/min, 240 nm, 35/65 CH3CN/0.1% I-13P04, 7.57 mm (99.8 %); mp: 351-353 C; II-1
NMR (DMSO-d6) 52.19-2.26 (in, 1H, CHH), 2.59-2.70 (m, 5H, CH3, 2CHH), 2.81-2.93 (m, 1H, CHH),
5.34 (dd, J sb.2bdolds13H, NCH), 7.64 (t, J = 8 Hz, IH, Ar), 8.20 (d, J = 8pdg/tikhodun: &2 (d,) 8 HZ,
11-1, Ar), 1kRthésotlBhoN); #hd GrdHyIBLE DM de ¢B)SRD),6¥3s24id28 230. BT bteér B20 #4B8), 2238.52 (q,
908 = 274 HEn R4 Ll o 2 L0 ol A28 e il 0 d 50 11,

159.68, 169.28, 172.58; L Anal Calcd for CI3I<2N303F3+ 0.3 H20 + 0.1 CH3CN: C,
5234; H, 3. $PNIDIHS. ‘I@“Ts Br *F—*&‘tfﬁ&“’?:‘”%’zﬂf‘f"ﬁ‘il"‘iagé’f 3§7-pauggmpthyk2ggethyl-4-oxo-gis ) 1. o
mixture of 2geimindiB3rybtpigbahroitadicht 2ydpgéddrondd mrdigbDyiled epliX Ithsl )} fAceidnitrile (25
gnL) was stlgf@%)at d&%&wﬁ;@g&m%ﬁa@u@ gﬁhﬁh@fi&tﬁ ) ﬁ&ta%aas added7 e ) and
amino-piperidine-2,6-digne hy; en, chlor triet mmol) an
acetic acid (8 mL, 132 m ﬁ(ﬁ é“ m?ft’uf' gv‘{' &ted’ 16 rgjjf'%m or i/gaﬁjgf{'} &?odfﬂe r‘%lxture was
added watefi¢ns W!!M@rs@m(é&(bg)rb’m{@ﬁiﬁ@rmmefd#@WFSTW‘BQ%FH%W%W@M and
washed witfaa&@t@(z(ﬁ@amlzmnmﬁtt&ﬂea@et@t& (7] Eﬂkﬂo?@t@i\te give 3-(7-aminomethyl-2-methyl-4-oxo-
2 e A Pe U B R Resaln A5 AR Sl il b B2 51010 1-ANMR

(DMSO-d6) 5 1 3%5 PR ) # 515 56 (in, 1H,
CHII), 2.73- Zlﬁ@ﬂ‘n‘ﬁ’&ﬁ il Xieg8 7%‘(?%“114 %\it:‘riﬁ gy 3 s %Hﬁ)“éa‘sﬁ& CModsiad: 11, An),
7.10 (d, J = @43 CHCN0.] Ta AACC,)NELS $127 Hrin 498,786 Tnfd 3133 85F1Z; HNMRHDNISB3$ AH; NH)

LCMS: MH= 262, 14, cHRjePss: z%§me§{se'ﬁ&9f;, @:53,420 G 15 Hz, 2H, AICHy), 534 (dd, I =
2-amino-N- 2 ,6-dioxo-pi er|d|n 3-y1)-3-methy Ibenzamlde EE‘ §% r‘ﬁ)) oI) and trlmethyl orthoformate
(26l

(4.5mL) an th%IUé' EI 23@%@?%%8‘%&1@ %v%?s(h@a%gdcf‘%]uyf%r 17hours.
To the mlxtmﬁelmwﬂ&emmnmm@)sand;&tﬂl@d . 20 4hisn, a7 [Thdvsiis peh3ion2eds, filtered and

We}sahedev,\';gi&%@EapbﬁZ%@ia 1\@?58%(; (%f@ﬁ%@@@ G RGRIRAS B0 e) 10 giVe AcptEple slolldL)Thed
solid in mL) was he a i0 er an
the mixture (B lithe t(’)‘&% & foo F?j E}% if"r;g(f:iétlsp %é%o WY:/? Iterc'é’&g tf5 %gsr%d with
water (30 mb.} folgivé. B(Slnmeédyl-4-oxo- 4H qumazolln -3-y1)-piperidine-2,6-dione as a light purple
solid (660 mg, 72% yleld) HPLC: Waters Symmetry Cls, Sum 3.9 x 150 mm, 1 mL/min, 240 nm,
30/70 CH3CN/O. 10/ zZ : 290-292 . 6), B2 rhhid

2.56 (s, 3H, CH3) H 2, CEN 5.4870T ), 7.4

(d, J =8 Hz, 1H, Ar) 799"(6"3— 8 Hz, 1H, Ar), szg (s, 1H, CH) 11.16 (s 1H, NH) 13C NMR

(DM5046) 6 17.01, 22.53, 30.97, 56.22, 121 36, , 126.51, 126.86, 135.03, 135.47, 136.39,

145.96, 146.36, 159.97, 169.92, 172.52; : = 272; Anal Calcd for C14HoN303: C, 61.99; H,
4.83; N, 15.49. Found: C, 61.70; Il, 4.68; |‘15,1Q0 73 5.45
3-(6,7-DINTETROXY-2-METHYL- 4-0X0-411Y01UINAZOLIN-3-YDPIPERIDINE- 2,6-DIONE

To a stirred mixture of 2-amino-3-methylbenzoic acid (3.0 g, 20 mmol) and
imidazole (1.6 g, 24 mmol) in acetonitrile (30 mL), was added acetyl chloride (1.7 mL, 24 mmol) at
room temperature. The mixture was stirred at room temperature overnight. To the mixture, was
added 3-amino-piperidine-2,6-dione hydrogen chioride (3.3 g, 20 mmoi), imidazole (3.0 g, 68
mmol) and tripheny! phosphite (6.2 mL, 24 mmol} and heated to reflux for 22 hours, To the
mixture, was added water (60 mL). The suspepsion' was filtered and washed with water (2 X 100
mL}, ethy! acetate (2 X 100 mL}, sodium hydrbgen carbonate (sat, 100 mL) and water (100 mL) to
give a white solid, which was stirred in DMSO (20 mL) at 65 °C. The mixture was polished filtered
and washed with DMBO (10 mL). To the filtrate, was added water (100 mL) to give a suspension.
The suspension was filtered and washed with water (2 X 50 mL) to give 3-(2,8-dimethyl-4-ox0-4H-
quinazolin-3-yl)-piperidine-2,6-dione as a white solid (3.2 g, 56% yield): HPLC: Waters Symmetry
Cis, Sum, 3.9 x 150 mm, 1 mL/min, 240 nm, 25/75 CH;CMN/A.1% HyPO,, 5.85 min (99.6 %); mp:
296-298 °C; '"H NMR (DMSO-d) & 2.12-2.24 (m, 1H, CHH), 2.51 (s, 3H, CHy), 2.48-2.74 (m, 2H,
2CHH), 2.66 (s, 3H, CHs), 2".76-2.91 {m, 1H, CHH), 5.27 (dd,J=6, 11 Hz, 1H, NCH), 738 (t, 1 =8
Hz, 1H, Ar), 7.67 (d, ] = 7 Hz, 1H, Ar), 7.86 (dd, ] = 0.6, 8 He, 1H, Ar), 11.02 (s, 1H, N&); °C
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To a stirred mixture of 2-amino-4,5-dimethoxybenzoic acid (5.0 g, 25 mmol) and imidazole (2.1 g, 30
mmol) in acetonitrile (50 mL), was added acetyl chloride (2.2 raL; 30 mmol) at room temperature. The
mixture was stirred at room temperature overnight. To the mixture, was added
3-amino-pipgridimea-gione hydrogen chloride (4.2 g, 25 mmol), imidazete (&Beer/&81mmol) and
triphenyl phagphiBMIBda) 15, 123 mpodl) et eater] s6.5eflLpofeg, 223t500836.0861 3U3peridion was filtered
and washeqsi4 SR> 6dt), 398 HALRMS. KL hbd. Il RARIS, 01 yamglimed I

sodium hydr en carbonate (sat, 50 mL). and water (50 mL) for 1 hour. The suspension was filtered
and washeff’ ﬁﬁ%é&eﬁ'i} X84 ?ﬁLﬁ%’l‘i‘ﬂ gﬁﬁ?l Hediate’ BYhtfio give
3-(6,7-dimethoxy-2-methy1-4-oxo-4H-quinazolin-3-y1)-piperidine-2,6-dione as a white solid (5.7 g,

68% yield): HPLCWiatets GYTRSHY G AnbRTY 3L oSO M i miy A0 iR il CN/0. 1%
H3POA4, 326m|n(9980 3D Y. T , Ly ir %

2.56-2.88 (m, 6H, CH3, CH2CHH) 3.85 (s, 311, ,.CH3) 3.90 (s, 3H, CH3) 5.22 (dd, J =5, 11 Hz, 1H,
NCH), 7.09 (s, 111, Ar), 7.35 (s, 1H, Ar), 1098 ¥, NH); 13C NMR (DMS0-4) 8 21.12, 23.21,
30.62, 55.63, 55.97, 56.38, 104.98, 10 ©143.09, 148.40, 153.24, 154.83, 159.76, 169.61,
172.64; LCMS: MR -332, Anal Calcd f 7N305: C, 58.00; 5.17; N, 12.68. Found: C, 57.88; H,
5.06; N, 12.77. 5.46 346.8-DICH1, ORO 2¢METHYL-4-0X0-411-OUINAZOLIN-3-YL)-
PIPERIDINE-2.6-DIONE t(:tst Tn? a §tirred mi E:ijﬁ() 2 arygré% g gQIoro |c acid (5.0 g,
24 mmol) and imidazole g 8 g“ﬁg nr?fxmoli in‘aceton (ré' was a acet orlde (2.0 mL,
28 mmol) aivisisaeieihperddmmathis ﬂﬁm@'ﬁliﬁﬁmeﬁ%ﬁﬁéﬁ%ﬁ%ﬁﬁ@%|§3’1F‘“F?})tﬁe mixture,
was added Baambae e ime: &ktdio Rasityieedoe roshl efice 63t gveighnal) thevtianete wass g, 52

e RO RSN (82 d B AIMAN NSl ae o IR IARAM S EA operion

was filtered an with acetonlt niL), water and ethyl acetate (30 mL) to give

3-(6,8-dichIBYB- ﬁ?éﬁﬁweﬁyéwmﬁa&ﬁwh?&nﬁ?s‘%ﬂ?%ﬁ@r el el 2 B3iHind $8ifd (4.65 g, 58%
yield): HPL GxixMedenasSylremetiyrQig nBp). Mh8 spehS0mwas flrmed it »248:hmitnee0 € HNSCN/0.1%

I(-lrr?PS(?LAi ‘é;:%ﬂ%'&ch( %{6’%@8@& %@%&J@Nﬁg@%%@ﬁ&@s%ﬁd 2B WMaskbirifidd W)tn2. 55-2.69
2000/0421 FTEEF 7[‘)"’8)%{‘]%/6%11%% ﬁéﬁ%ﬁg}r&@b“’f'ﬁ%*‘(ﬂ’h fesg éljﬂﬂ%‘”’i{“‘) P A29%2, 111,

Ar), 11.09 (stidvahbpepa3T o MRS Duts) Tobeasiuwgmyagadde wegsl G ph h94.24, 130.51,
131.72, 134,33 edheh s 15616300 1ahQAmibhke, THLsbRch M SaMittereB4Rl Bdhedmah kSO for

CIAHIIN303G 10 Gndddter Gkt t05dk 1 fa3Rictel 2201 T 0%t artintd. shhpdNaihé86: Cl. 1943.
dione as a white solid (3.11 g, 67% yield): HPLC: Waters Symmetry Cyy, Spum, 3.9 x 150 mm, 1
mL/min, 240 nm, 20780 CH;CN/0.1% HaPO,, 4.7 min (99.7 %); mp: 305 °C (decomp); 'H NMR
(DMSO-dg}  2.16-2.23 (m, 1H, CHH), 2.43-2.76 (m, 5H, CH;, 2CHH), 2.79-2.92 (m, 1H, CHH),
5.32(dd, T=6, 11 Hz, 1H, NCH), 7.46-7.53 (m, 1H, Ar), 7.67-7.73 (m, 1H, Ar), 7.84-7.94 (m, 1H,
Ar), 11.06 (s, 1H, NH); C NMR (DMSO-dg) § 20.80, 23.67, 30.58, 56.71, 120.04 (d, Jor = 19 Ha),
121.71 (d, Jor = 4 Hz), 122.31, 126.91 (d, Jor = 8 Hz), 136.04 (d, Je.r = 12 Hz), 155.93 (d, Jer =
254 Hz), 155.93, 159.62 (d, Jor = 3 Hz), 169.32, 172.57; LCMS: MH = 290; Anal Calcd for
C1:H2N3OsF: C, 58.13; H, 4.18; N, 14.53; F, 6.57. Found: C, 57.87; H, 3.94; N, 14.35, F, 6.91.

540 3-(8-CHLORO-2- METHYMOXO«&H- UINAZOLIN-3- YL - PIPERIDINE-
2.6-DIONE

| Qi X

To a stirred mixture of 2-amino-3-chicrobenzoic acid (2.2 g, 13 mmol) and

imidazole (1.1 g, 16 mmol) in acetonitrile (30 mL), was added acety! chloride (1.1 mL, 16 mmol) at

room temperature. The mixture was stirred at room temperature overnight. To the mixture, was
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5.47 3-(2-METHYL-4-0X0-411-BENZOIGIOUINAZGLIN-3-YL)-PEPERMINEZ2,6-DIONE Toa
stirred mixture of 3-amino-2-naphtholic acid (5.4 g, 29 mmol) and imidazole (2 g, 29 mmol) in
acetonitrile (60 mL), was added acetyl chloride (2.1 mL, 29 mmol) at room temperature. The mixture
was stirred wioremigienperature overnight. To the mixture, was added 3ramiirsaspgattine-2,6-dione
hydrogen chdidridid-{igo 2ipenidiod)2 Srithaz diedieeghBuide (@a galtommehelwidpraishfte. 8.1 mL, 27
mhm)ol) and haalgddereiien pndspinauiso hilesuspensianieae ek ancrahedivith- acetonitrile (30
nth), water ?_X 30 mL n 30 mL to

3-(2-methy oxé dg?lz‘g Eig ménzglln- e-s Stog&%seﬁgeéa%%gg“ ?shgi[v)vaﬁhw |tegzs§o(h5(§) (6.39, 79%
yield): 1- |P|1®>Wébé?§%?n wlg; ’a’g‘ﬁ’fa@f fé@ IBAYY HDHRIFCISAtHER V8O AFRSHIBCN/0. 106
H3PO4, 4.5Q4hindRB0mib) phepiig7 The depemip); WaNMEe(DMS@sHE) wigh Ire@:261 (30, hH), BHH),
2.00:254 (GpHAEHE (3 SHENAE g etd ol MG BEABR Y dE1AD, 007

(M, 1H, Ar), 8.09 (d §.18-68,20 (m, 2H, Av), 8.75 (, 1H, An). 11,06 (s, H, NH); 13C
NMR (DMSW&%&‘%“%M@ %%b“’@é f’? 46, X‘%‘“‘ﬁ%ﬁ“ SHBE I i%‘?‘ﬁ‘?l wig, 3805 58,
129.24, 1205323/36 26;CNVD. 70, HBB.58.,51 600099 568)740p: 1750 8%, 10 MESYMINENSQ:dar iR Oalcd for

CLo a8 Ol S o e g
e r cells

e e A o ad RAE PGB ERR” o2l

density centiivigatid) SCKS, 2B T6LRAA d 3 FRARE. 864050 8d 25ethn a0difics 4G PahtB I5taheh. MY, USA)

supplementeshwith 4094 ABHumanSamn: Gosval Biareracuetsc\¥padend, €As d&A) 355M

L-glutamine, 100 Wmil en|C|II| nd 10 /m1 streptQmygin eTechnoIogles) PBMC (2 x
105 cells) a}%’ ﬁ)?a'%é’oclln %é%gﬂ t botts %ggoﬁgar f’lss%g %u tlu gb%ates (Corning, NY, USA) in triplicate.

Cells are stimulated with LPS (from Salmonella abortus equi, Sigma cat.no. L-1887, St.Louis, MO,
USA) at | rig/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 WO 2009/042177PCT/US2008/011124 about
0.25%. Compounds are added to ceIIs 1 hour before LPS stlmulatlon CeIIs are then mcubated for
18-20 hours at 37G.41 5 %3-BHER hEE RS hg- QR OLEH DNAEDICNFeb 1Y Ripdfedium and
assayed for TNFa levels M(Endogen Boston MA, USA) ICsos are calculated using
non-linear regression, sigmoidal dose-responsg, cgnsfyaining the top to 100% and bottom to 0%,
allowing variable slope (GraphPad Prism v3.92)75.48.2 IL-2 and MIP-3a Production by T Cells

PBMC are depleted of adherent monocytegbytlacing 1 x le PBMC in 10 ml complete medium (RPMI
1640 supplemented with 10% heat-inactiy fTe i , ,
penicillin, and 100 ug/m1 streptomycin) p&r 10 cm tissue culture dish, in 37C, 5 % CO2 incubator for

30-60 minutes. The dish iwmﬁﬁeta\ﬁkkme@mmrﬁﬁmumlkma@tber@g BBMQOE &glls are purified
by negative selecti e fo ntlb d rming Dynal), mixture for
every | x 10§nﬁc§n a? erefglg W{EBWED?{)‘ °§he?e 5'{!1311‘13"3% Ié%; qg Té a@aél?}%%)i% lgﬂgl
anti-CD33, Bsrgpaiemeesereo B mixg E@i%éatreﬂe SRS WE?&*&'[&S QB HEITE WS 6 1, 1
anti-CD14 bgars 3Hramefipainthbeaddanihody saiihiceiis (02tedend ol iriddzioe 0FgDIMinutes at

AC. Purif 'ed,ln-?uqiﬁ @resﬁénwp%%s&m,@@ fQeads, U R degRaLAlMRIGILMBILISRRGLE S0% T cells,
87-95% CD3+ by tlow cytometry.
mixtire, was added water (60 mL). The suspension was filtered and washed with water (2 X 56

mL), ethyl acetate {2 X 50 mL), and water (50 mL} to give 3-(8-bromo-2-methyl-4-oxo-4H-
guinazolin-3-yl}-piperidine-2,6-dione as a white solid (0.34 g, 21% yield): HPLC: Waters
Symmetry Cys, Spm, 3.9 X 150 mm, 1 mL/min, 240 nm, 25775 CHaCNAL 1% H,PO,, 9.47 min (99.6
%); mp: 307-309 °C; 'H NMR (DMSO-dsj 82416-2.23 (m, 1H, CHH), 2.58-2.67 (m, 2H, 2CHH),
2.68 (s, 3H, CH,), 2.76-2.92 (m, 1H, CHH), 5.31 (dd, J =5, 11 Hz, 1H, NCH), 741 (t, = 8 Hz, 1H,
Ar), 8.04 (dd, ) =2, 8 Hz 1H, Ar), 8.15 (dd, J =1, 8 Hz 1H, Ar), 11.07 (s, 1H, N&); "C NMR
(DMSO-dg) & 20.73, 23.85, 30.57, 56.76, 121.09, 121.82, 125.86, 127.47, 138.08, 144,23, 156.23,
159.97, 169.29, 172.58; LCMS: MH = 350, 352; Anal Calcd for C,,H;NsO1Br: C, 48.02; H, 3.45;

| N, 12.00; Br, 22.82. Found: C, 47.74; H, 3.23; N, 11.85; Br, 22.42.
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Tissue culture 96-well fiat-bottom plates are coated with anti-CD3 antibody OKT3 at 5 p.g/m1 in PBS,
100 gl per well, incubated at 37C for 3-6 hours, then washed four times with complete medium 100
pl/well just before T cells are added. Compounds are diluted to 20 times of final in a round bottom
tissue culturg®Gesvalintate. Final concentratrons are about 10 uM to aboat@rﬁ@fbﬁé/(g&dgA 10 mM
stock of compoundstpro\de b EOOhg B OCINRAME SN KUt [
% DMSO and serially dil i REE SN Compound is added at 10 uI per 200 gl culture, to
give a final DMSO concentratlon of O 1 %. Cu%urq@ are incubated at 37C, 5 % CO2 for 2-3 days, and
supernatants analyzed for IL-2 and MIP 3aly %ﬁ? (R&D Systems). IL-2 and MIP-3a levels are
normalized to the amount produced in of an amount of a compound provided herein, and
EC50s calculated using non-linear regréssiogf, sigmoidal dose-response, constraining the top to 100 %
and bottom to 0%, allowing variable slope+(GraphPad Prism v3.02). 5.48.3 Cell Proliferation Assay

|\C/re|” lines Namalwa, MUE% ésta@étr%Tx%ﬁt&gmﬂ%eﬂﬁmmx%@amfma%mlmt%a@w e
|croorgan|s e ujturen.Gm r man e ce is obtaine
from the Ame[rll;canelg/ éért%tr 3I1ec on'(' ?e asshr\‘lé ‘&ﬂ%%’c rgroﬁﬁ¢ Q "H}fa%s |Jr71d|cated by

3H thymrdmenna@rpermr@mwwasa‘?ednween shifeed a%rra@rrbtﬁepemmre overgightarkoisted in 96-well

plates at Gm&ﬁeélmeﬁdﬁailjmme@gpimeell&cabaeprﬁtf@tedxwﬁbeqamgomdm:abah&udiaﬂz@la 10, 1,

0.1, 0.01, 0401, 30P0LaYD Ll Alakeonseniiaian glahpuldeadnAMBO Sslgate at 37C
in O2tor WO 2

in a humidified Mcubator at 5% 0 91042177PCMS$2008/011124 72 hours. One
microcurie JP3RR PG NEs AR ata PR aha Ard arsHIG datihallant : JHE SUNEPLPE AR R again at
37C in a huvaidisieTatieulesitte a5 84dEOLafer(G0milsTHheyoells hyerhervedtededwihigtifilter GF/C
fiter plates (EagtipERpReing aecdttae\r%;émtqaaa%am K- plaieaBeR.allavies iogin: overnight.

Microscint 20 (Packard). (2 ul/well) is add lates are anal ed in ]iggCount NXT gPackard)

Each well is’ bRt EIE Finth e%r’@@ﬁ‘ttﬁwﬁﬁ’%ﬁ BHEEH HIOTHEARON i€ CARTTAIRY By averaging
all triplicate fikgrekrto sivaz{Bdudrere-DVISO dorrectHomsapiitorn)- peaeﬁ%%émﬁa 3838f&d in each

cell line in thige: SERMAELIPRI BRSSPI WaiseSaameaicalatashising nenmineamiegiassion,
* samaidl dose Jgaponses GoISAINGG L op 0 100 bandnlion Qi ARKBL Y Slope

(GraphPad Biism v tinoureci |ta mmunoblot wa cells are

treated withZING© i6F. SHLEMSitofd Boti Slih RN dbdbhePaitiiot: RER; e imtiltél with 10
U/ml of EpoHR&B, Systems tan %mleutes}geu)ly,smw.a#@ prepayetkpride(tael impsudodigcipitated

with Epo recgptgr 1ys 0 r with Akt,
phospo-Ald ?§ér846$ %if%%%;}tﬁgﬁgg g@%‘ﬁﬁ%ﬂw%% gér?3t §ig?:esf Apﬁe?%nd analyzed
on a Storm %ﬁ%abse?luémglﬂ%é@déﬁt%om%e m@%dﬁ%ﬁ%%ﬁgrc@z 248 BB FctéAnalysis
Cells are treai@bcaith HMSE,ON-OalH N Cof RGO MpEcinth provid Eduner€irs é8ér high®7Propidium iodide
staining for gell.cycle is performed using CycleTEST PLUS (Becton Dickinson) according to
manufacturer's protocol. Following staining, cells are analyzed by a FACSCalibur flow cytometer using
ModFit LT software (Becton Drckrnson) 5 48 6 Apoptosrs Analysrs CeIIs are treated with
DMSO or an amouhédf a ORIk b B L OME THREInARO LENAD Ut
annexin-V wash buffer (BEHBte -8B are mcubated Wlth annexin-V blndrng protein and
propidium iodide (BD B|OSC|ences) for 10 mlnuges ISapgples are analyzed using flow cytometry.

To a stirred mixture of 2-amino-3-(trifluoromethy!}benzoic acid (2.0 g, 9.8 mmol)
and imidazole (0.8 g, 12 mmol) in acetonitriie (20 mL), was added acetyl chioride (0,83 mL, 12
mmol) at room temperature. The mixture was stirred at room temperature overnight. To the

i mixture, was added 3-amino-piperidine-2,6-dions hydrogen chloride (1.6 g, 9.8 mmol), imidazole
(1.5 g, 22 mmol) and tripheny! phosphite (3.1 mL, 12 mmol) and heated to reflux for 22 hours. To
the mixture, was added water (60 mL). The suspension was filtered and washed with water (2 X 50
mL), ethyl acetate (2 X 50 mL), sodium hydrogen carbonate (sat, 50 mL) and water (50 mL) to give
3-(2-methyl-4-oxo-8-trifluoromethyl-4H-quinazolin-3-y1)-piperidine-2,6-dione as a white solid
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5.48.7 Luciferase Assay Namalwa cells are transfected with 4 ug of API-luciferase
(Stratagene) per 1 x 106 cells and 3 pi Lipofectamine 2000 (Invitrogen) reagent according to
manufacturer's instructions. Six hours post-tmnsfection, cells are treated with DMSO or an amount of a
compound proucheg4rerein. Luciferase activity is assayed using luciferasedysiszbesifan emd substrate
(Promega) €k mdf%uristilSiRy.a: [Waiers Harae P finchbe ig )3 Gng. § mhtmvaife ratidd/Assay WO

2009/0421 A 1AL A080) Hld2diPass kol mpells 2k seededimbvred.-alptewih. 5@%/»»@' in

10%FBS RPMI (w/ Glutamine W/O pen-strip éfor overnl ht. The following cells are US?I orectal

cancer cell: %%@%@%M \ﬁé‘h %%‘a‘{ﬁb B5&tro P &e%ﬂzéﬁcr@ it Cantel el
1200cells/wkfé fositi§&nditrdiry St itabinds ProSfatr s 83ddd deti BRE3l Hzeobéﬁéﬁv@lliﬁ{ﬁfﬂize control

gﬁcetaxel BP@@&&@@@Q@@@P&L) B/u?té/w}/b% 83 Jz.o%%ﬂ@@%lls/me&sp@sjt%q&ggyg bpaglitpyek 77 (q, Jclﬁagf; ')
e compoury ell (of 2x
and added to't ﬂws‘fb’le@éesg ﬁ] §5i[:lilhj X 3 \%%:ﬂi réTétlve p El%%ggé]o}(rg %&t]%gslyv%ﬁ;ﬁ?ﬁgéor%%bated at

37C for 72 h@Es340; Anal Cajgd for CrEnbSOHE ér%%@t@dé’d’*%ﬁeﬁzéfb HéihedV-18a 8 Fwell of

CellTiter Olegeaganhds @dded;tg, thepiaies.and,nsgpated for 10 minutes at room temperature, and
then analyzed on the Top Count reader. The IC50 of each compound is typically based on the result of

two or more |nd|V|duaIIy experiments. 5.49 TNFa INHIBITION
Js- 'I‘HYL-4~0X0-4H—QUINAZOLH€-3-YL)-PIPERIDM~2,@DIONE

'<‘ N=/N

Step 1: A mixture of 2-amino-3-methylbenzoic acid (2.1 g, 14 mmol) and CDI(1.9
g, 12 mmol) in acetonitrile (25 mL) was stirred at room temperature for 5 hours. To the suspension,
was added 3-amino-piperidine-2,6-dione hydrogen chloride (2.3 g, 14 mmol}, triethylamine (7.2
mkL., 66 mmol) and acetic acid (8 mL, 132 mmol), and the mixture was heated to reflux for 16 hours.
To the mixture, was added water (75 mL) and stirred at room temperature for 2 hours. The
suspension was filtered and washed with water (50 mL) and ethyl acetate (20 mL) to give 2-amino-
N-(2,6-dioxo-piperidin-3-y1)-3-methyl-benzamide as a white solid (1.9 g, 61% yield): 'HNMR
(DMSO-dg) & 1.92-1.99 (m, 1H, CHH), 2.06 (s, 3H, CH3), 2.04-2.14 (m, 1H, CHH), 2.51-2.56 (m,
IH, CHH), 2.73-2.85 (m, 1H, CHH}, 4.69-4.78 (m, 1H, NCH), 6.22 (brs, 2H, NA), 6.50 (1, = §
Hz, 1H, Ar), 7.10 (d, T = 8 Hz, 1H, Ar), 740 (d, J = 8 Hz, 1H, Ar), 8.47 (d, ] = 8 Hz, 1H, NH), 10.83
(s, 1H, NH); LCMS: MH= 262.

Step 2: A stirred solution of 2-amino-N-(2,6-dioxo-piperidin-3-yl}-3-methyl-
benzamide (0.9 g, 3.4 mmol) and trimethy! orthoformate (4.5 mL) and p-toluene sulfonic acid (250
mg) in acetonitrile (20 mL) was heated to reflux for 17hours. To the mixture, was added water (75
mL) and stirred for 20 minutes. The suspension was filtersd and washed with methano! (20 mL),
water (20 mL) and ethyl acetate (20 mL) to give a purple solid. The solid in NMP (4 mL) was
heated at 80 °C for 30 minutes. To the solution, was added water (I mL), and the mixture was
allowed to cool to room temperature. The suspension was filtered and washed with water (30 mL)
to give 3-(8-methyl-4-ox0-4H-quinazolin-3-yl)-piperidine-2,6-dione as a light purple solid (660 mg,
72% yield): HPLC: Waters Symmetry Cg, Spm, 3.9 x 150 mm, | mL/min, 240 nm, 30/70
CH;CN/0.1% H3PO,, 3.07 min (98.6%); mp: 290-292 °C; 'H NMR (DMSO-dg) § 2.11-2,19 (m, 1H,

o CHH), 2.56 (s, 3H, CH;), 2.62-2.93 (m, 3H, CH;, CHFH), 5.48 (br, 1H, NCH), 746 (t, } = 8 Hz, 1H,
Ar), 7.73 (d, 1 =8 Hz, 1H, Ar), 7.99(d, J = 8 Hz, 1H, Ar), 8.38 (s, 1H, CH), 11.16 (s, 1H, NH), "C
NMR (DMSO-dg) 8 17.01, 22.53, 30.97, 56.22, 121.36, 123.79, 126.51, 126.86, 135.03, 135.47,
136.39, 145,96, 146.36, 159,97, 169.92, 172.52; LCMS: MH = 272, Anal Caled for Ci4Hi3N;05: C,
61.99: H, 4.83; N, 15.49. Found: C, 61.70; H, 4,68, N, 15.40.
73



Abilities of certain compounds for inhibiting INFct were determined using procedures substantially
similar to those described in Section 5.48.1, above. The tested compounds included:
3-(7-amino-2-methy1-4-oxo-4H-quinazolin-3-y1)- piperidine-2,6-dione;

3-(2,7-dimethy bodemsordH-quinazolin-3-y1)-piperidine-2,6-dione; PCT/UIS2008/011124
dimethy1-4-ox0-4H-quinazolin-3-y1)- plperldlne -2,6- dlone

3-(6,7-dimethoxy-2-gaethy s DRt fdRa eNER2Seaic
3-(7-fluoro-2-methy1-4-o pePfRTnaE20MIONE piperidine2, 6 dlone
3-(7-chloro-2-methy1-4-oxo0-4H- qumazolln/3 y1)-piperidine-2,6-dione; 3-(7-bromo-2-
methy1-4-o0x0-411-quinazolin-3-y1)-piperfjine-2, 6 dione;
3-(8-bromo-2-methy1-4-oxo-4Hquinazo 5 Rline-2,6-dione;
3-(8-hydroxy-2-methy1-4-oxo-4H-quinazolin= -%7%5‘%% 2,6-dione;
3-(2-methy1-4-oxo-8-trifluoromethy1-4H-quinazolin-3-y1)-piperidine-2,6- dione; heptanoic acid
[3-(2,6-dioxo-piperidin-3-yd s %%MA@&@&M&M@W}@W ydraesiyil-eamigless) and

cyclopropanec rb li 6 dioxo:pi |' 3

dihydro- qumazd’;l)alZ 36& ﬁ'ﬁé%éjf\[‘ A5 Eﬁ%ro prien %ﬁ%‘% R’l(f‘ %?:?8% Bt 3 i
methyl-4- o%@%ﬂeﬂwﬁieﬁ%“«q it WG%FH%W@WR&E@E&WT%Q ?Zeﬂllﬂ@xd%%%% »WEB-2-
methy1-4-oxaiai4-aifiueiapgHinazp b ond matoyth Innewe cd e a, Zb-tdreitj piinrpheayd k- 84535 (2, 6-
dioxo-piperigins %W&%&%ﬁ?y)bh%s%ﬁﬂe%ﬁ%y%%% 369 u@a@@/!mgm%y%hours The

143-(2,6-dioxopiperidin 3}/ 2-methy1-4-ox0-3,4-dihydro-quinazolin-6-ylmethylj-3-m-tolyl-urea;
1-13-(2,6-dORBYIEREH- Wz%&ﬁ?mwmcwawawﬁﬂm%ﬁﬁfé ﬁgfﬁwt%gczietﬁﬁ?}&omethox
y-pheny1)- Uheap B¢ 2irali dxeodiipe tisidne Sey tirBonaet fupt; 4omb)3addditaya G dulydaoliheGrylmethyl]-4-

trlﬂuoromet&xk%ué&%%@%zam&@s aﬁd(@aﬁm@ﬁﬂtﬂ %ﬁﬁ?ﬁ')@?@ﬂw %J%t@i@cgi%@z@'ﬂﬁﬁ@ RidsYl)-
2-methyl-4- Q) 7%4 -dih uin. Qlln -6-

a: 4-chloro -(2,6-dioxq-pip y1)
2-methy1-4-0 0 ‘E‘ecfﬁxa?%) quﬂazocl“ﬁ y]ﬂﬂ %XJ!L %Rfa?ﬁr ‘“"r\’yrg Qrg‘ Hidxo 'pﬁﬁgg{n ggyl) 2-
methy1-4- oﬁé@ﬂe@myﬂé@m@)ﬁﬁr@:méihy%tﬁuﬁuo}é%@thylm‘éhwn%@w%@’%@ 6-dioxo- WO
2009/0421751&’@1#/@&20%8@, $384hin (99.8 %); mp: 325 °C (decomp); 'H NMR (DMSO-dg) § 2.15-2.19

piperidin- 3 -2 I trf ide;
3,4-dichloro* R é{%ilg)%oéog%ep&in% géEZ& %%%—c%% g(}% oéq%)(l)gagiﬁ @m@
benzamide;=ahd N3 -{H,318/8x3-Pigeridinigy 132l mdih iy 885 @M&WO-GJMW@O'@ &
yimethyl)-4-4rifleoremethybhaszamisier Sure, the tesisris was:detarpiosd 48at ) Csayalsesnf the tested

compounds e nghe: 13800l AOL 123 UM, 230 d3:g PROBIIGTION 5500y ANigs gerain

compounds for stimulatlhg% e production of L2 were termined usmg procedures substantially
similar to th58e"deScribdt Th B&&ton 5%8.2, above. The tested compounds mcluded
3- (6 amlno -2- methy14 0X0-411- qumazolln -3-yl)- plperldlne -2,6-dione;

3-(7- chloro 2- methyl -4- oxo 4Hqumazoi|n -3- yl) plperldlne -2,6- dlone
3-(7-bromo-2-methy1-4-oxo-4H-quinazo -y ) lperldlnez 6-dione;
3-(6-hydroxy-2-methyl-4-oxo-4H-quinaz ,u%?@ne 2,6-dione;
143-(2,6-dioxopiperidin-3-y1)-2-methy¥4- om -difiydro-quinazolin-6-ylmethyl)-3-hexYl-urea; and
1-[3-(2,6- phenyl)-urea. From the tests, it was determined that ECso values of the tested compounds
were in the range of 0.1 tdol5sprred Bistre o 3-apinoyf fEgirhorebamezeic acid (ahgidé snarderedin
compoundsifexiiabib i vg e kiterlionacidiaiialictAG4vee iddaregetalonidad. o sihgopraaetiues

substantially similac g haserflescibedin I6elon r%oé}#ténaggea?e overni tTH% Iﬁ‘éﬁ%%%%@“”ds
included: 3-(6-amino-2-methyl1-4-o0xo-4H-quinazolin-3-y1)- %gerl ine-

3-(7-amino-EFe iR AN R eI aR N e Wlh ‘F?'dm’ie’ (3.5 g, 52
fluoro-2-methapdiank gidinyLihasbite-G-§ 1)LpRferidield B dneitrde Bvxdatdidhumetiyl-4-0x0-41-1-

uinazolin-ZnehirRipRvidiRed-aliaRRished with acetonitrile (30 mL), water (2 X 30 mL), and ethyi acetate

£(7-bromo-2- yina oI|n idine2
(2.6 cion A e e R e s
2-(4-chloro- Wﬁéﬁﬁ‘i)dr(fhé? By Il Yietprs é’wm%&o%w“s%g&uﬁ%lmau ﬁ&’z’é*ﬁﬁ 64 Imethylka
cetamide; nm, 40/60 CH;CN/0.1% H,PO,, 4.78 min (100 %) mp: 238-240 °C; 'H NMR (DMSO-dg) 5 2.15-
IR Bl BT R 41000 4 d,{@z]%lB?M!‘rﬁ;%ﬁ%%é”@a[‘?&@:‘fEea?
1-(4-chloro-phe yl) 34 6-dioxo- plperldln -37y1)-2 me
4-0x0-3,4-dihydro-quinawlin-6-ylmethyli-urea;
113-(2,6-dioxo-piperidin-3-y1)-2-methy1-4-0x03,4- dlhydro quinazolin-6- yImethyI] -3-m-tolyl-urea;
143-(2,6-dioxo-piperidin-3-y1)-2-methy1-4-o0x03,4-dihydro-quinazolin-6-ylmethy11-3-(4-trifluoromethox
y-pheny1l)-urea;
N-P-(2,6-dioxo-piperidin3-y1)-2-methy1-4-oxo0-3,4-dihydro-quinazolin-6-ylmethy1J-4-trifluoromethyl-sul

fanvl-henzamide-



WO 2009/042177PCT/U82008/011124
(2,6-dioxo-piperidin-3-y1)-2-methyl-4-oxo0-3,4dihydro-quinazolin-6-ylmethyl]-4- trlfluoromethylbenzarnld
e. From the tests, it was determined that IC50 values of the tested compounds were in the range of
0.01 to 5.5 wid 2009/042177 The embodiments of the invention described abeyeegssgiangad to be merely
exemplary, Hadl Hoserskillesi(t) tw afk Wi, ieoognize, br Wikid e e tolasoarttih Napn g oo re than

routine eXp?ﬂm%tﬁtj%d%%rQy%&%'"5@'@“&9“5%%&0 £RMPAYRYS, Iﬁ@tﬂ'%% Adprggedures. Al

such equivalents are considered fo be within'the scope of the invention and are encompassed by the
appended clamhfd: 16912, 1724 LGNS M md 4 2t aphalet SorCantl PeBifcation e ecffo herein
are incorpoidtézlite@irtisihBouedtTetdes ! Giiation ¥y idantificaétdd.of any reference in this application is
not an admission that such reference is available as prior art to this invention. The full scope of the
invention is better gnderstogd with reference to the append laims. LAIM What is claimed is: A

compound having & Strucitif T : te, or
stereoisomer thereof, wheTenT: is : halo; (CH2)nOFt (C1-C6)alkyl, optionally substituted with one or
more halo; (C,- 06)alkoxy, optionally su ed V\gtrbonHe or more halo: or -(CH2),NIHRd, wherein Rd

: N

is:
N
o N=(
To a stirred mixture of 3-amino-2-naphtholic acid (5.4 g, 29 mmol) and imidazole
(2 g, 29 mmol) in acetonitrile (60 mL), was added acety! chloride (2.1 mL, 29 mmol) at room

O

temperature. The mixture was stirred at room temperature overnight. To the mixture, was added 3-
amino-piperidine-2,6-dione hydrogen chlioride (4 g, 25 mmol), imidazole (3.7 g, 54 mmol) and
tripheny] phosphite (7.1 mi, 27 mmol) and heated to reflux for 22 hours. The suspension was
filtered and washed with acetonitrile (30 mL), water (2 X 30 mL), and ethyl acetate (36 mL) to give
3-(2-methyl-4-ox0-4H-benzoglquinazolin-3-yl)-piperidine-2,6-dione as a pale white solid (6.3 g,
79% yieldy: HPLC: Waters Symmetry Cig, Sum, 3.9 x 150 mm, ! mL/min, 240 nm, 30/70
CH,CN/0.1% H;PO,, 4.59 min (99.7 %); mp: 307 °C (decomp); 'H NMR (DMSO-ds) 5 2.17-2.26
(m, 1H, CHHD, 2.60-2.94 (m, 6H, CH;, CH,, CHH), 5.29(dd, J = 5, 11 Hz, 1H, NCH), 7.55-7.60 (m,
1H, Ar), 7.64-7.69 {m, 1H, Ar), 8.09 (d, J = 8§ Hz, 1H, Ar), 8.18-8.20 {m, 2H, Ar), 8.75 (5, 1H, Ar),
11.06 (s, 1H, NH); "C NMR (DMSO-de) 8 21.16, 23.60, 30.71, 56.45, 119.52, 123.86, 126.25,
127.47, 127.77, 128.58, 129,24, 129.53, 136.26, 142.20, 153.87, 160.97, 169.70, 172.68; LCMS:
MH = 322; Anal Caled for CsHsN3O; + 0.1 HRO: C, 66.91; H, 4.74; N, 13.00. Found: C, 66.78; H,
4.76; N, 12.95.

548 ASSAYS

5.48.1 TNFg Inhibition Assay in PMBC

Peripheral blood mononuclear cells (PBMC) from normal donors are obtained by
Ficoll Hypaque (Pharmacia, Piscataway, NI, USA) density centrifegation. Cells are cultured in
RPMI 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 pg/mi streptomycin (Life Technologies).

PBMC (2 x 10° cells) are plated in 96-well flat-bottom Costar tissue culture plates
(Corning, NY, USA) in triplicate. Celis are stimulated with LPS (from Saimonella abortus equi,
Sigma cat.no. L-1887, St.Louis, MO, USA)at | 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
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hydrogen; (C1-C6)alkyl, optionally substituted with one or-more halo; one or more -C(0)-(01-C8)alkyl,
wherein the alkyl is optionally substituted with halo; -C(0)-(CH2),-NReRf, wherein Re and Rf are
each independently: hydrogen; (C1-C6)alkyl, optionally substituted with one or more halo;
(C1-C6)alkoxp, opiienatty substituted with one or more halo, or -C(0)-(Cr&2)jusBet@drGoialkyl; or R9
is: hydrogeabc(@IGI@@H CnfQinds BYa Hddedoe (€lls 0 Balkitfop iidSalynglatstitufelswitittene or more halo;
R9 is: hydregenaddfol 18:01AlKus 9510034 51108 HHaGWNER L1Rs A HRIF BRG AR D!, OF 2. The
compound of claim 1, hawrc\ig a structure of formula III}: RI

culture medium and assayed for TNFa levels by ELISA (Endogen, Boston, MA, USA). IC;es 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).

548.2 IL-2 and MIP-3¢ Production by T Cells
PBMC are depleted of adherent monocytes by placing 1 x 10° PBMC in 10 m!
complete medium (RPMI 1640 suppiemented with 10% heat-inactivated fetal bovine serum, 2 mM

L-glutamine, 100 U/ml penicillin, and 100 pg/m! streptomycin) per 10 cm tissue culture dish, in
37°C, 5 % CO, incubator for 30-60 minutes. The dish is rinsed with medium to remove all non-
adherent PBMC. T celis are purified by negative selection using the foliowing antibody
(Pharmingen) and Dynabead (Dynal} mixture for every 1 x 10° non-adherent PBMC: 0.3 m! Sheep
anti-mouse {gG beads, 15 pyl anti-CD16, 15 ul anti-C33, 15 pl anti-CD56, .23 ml anti-CD1%
beads, 0.23 mi anti-HLA class II beads, and 56 pl anti-CD14 beads. The celis and bead/antibody
mixture is rotated end-over-end for 30-60 minutes at 4°C, Purified T cells are removed from beads
using a Dynal magnet, Typical yield is about 50% T cells, 87-95% CD3" by flow cytometry.

Tissue culture 96-well flat-bottom plates are coated with anti-CD3 antibody OKT3
at 5 pg/ml in PBS, 100 pi per well, incubated at 37°C for 3-6 hours, then washed four times with
complete medium 100 pi/well just before T cells are added, Compounds are diluted to 20 times of
final in a round bottom tissue culture 96-well plate. Final concentrations are about 10 uM to about
0.00064 pM. A 10 mM stock of compounds provided herein is diluted 1:50 in complete for the fiest
20x dilution of 200 uM in 2 % DMSO and serially diluted 1:5 into 2 % DMSQ. Compound is added
at 10 pi per 200 pl culture, to give a final DMSO concentration of 0.1 %. Cultures are incubated at
37°C, 5 % CO, for 2-3 days, and supernatants analyzed for IL-2 and MIP-3a by ELISA (R&D
Systems). IL-2 and MIP-3c levels are normalized to the amount produced in the presence of an
amount of a compound provided herein, and ECys calculated using non-linear regression, sigmoidal
dose-response, constraining the top to 100 % and bottom to 0 %, allowing variable slope (GraphPad
Prism v3.02).

5.48.3 Cell Proliferation Assay
Cell lines Namalwa, MUTZ-3, and UT-7 are obtained from the Deutsche Sammiung
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 *H-thymidine incorporation is measured in all cell lines as follows.
Cells are plated in 96-well plates at 6000 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 0 uM in a final

concentration of about 0.25 % DMSO in triplicate at 37°C in a humidified incubator at 5 % CO; for
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00 NH 2 R11 (lll), or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein: RI
is: halo; -(CH2)nOH; (CI-C6)alkyl, optionally substituted with one or more halo; or(Cir CB)alkoxy,
optionally substituted with one or more halo; R11 is: hydrogen; -(CH2),0H; -0-(Ci-C6)alkyl; or
(01-Co6)alkyiwopiienadhy substituted with one or more halo; R12 is: hydrogerrarsgGdetigalkyl, optionally
substituted Witlone@reminehaioeiibtnyisidind (An@sBiihs tenpduhth obaiaiml 2Andbeteie F21 is a

halogen, mgifa 0 byeioxyhe¢ 1g iﬁﬁmﬁéﬂl‘{ic%ﬁlﬁ'gﬁ ?V%l%'%‘ﬁﬁ%&r&s THEOHER G- 5. The
compound of claim 2, wherein R12 is hydrogen or methyl.
onto UniFilter GF/C filter plates (¥erkm Elmer) using a cell harvester (Tomtec), and the plates are

allowed to dry overnight. Microscint 20 (Packard) (25 pl/well) is added, and plates are analyzed in
TopCount NXT (Packard). Each welil is counted for one minute, Percent inhibition of cell
proliferation is calculated by averaging all triplicates and normalizing to the DMSO control (0 %
inhibition). Each compound is tested in each cell line in three separate experiments. Final ICsys are
calculated using non-linear regression, sigmoidai dose-response, constraining the top to 100 % and

bottom to 0 %, allowing variable siope. (GraphPad Prism v3.02).

5.48.4 Immunoprecipitation and Immunoblot
Namalwa cells are treated with DMSO or an amount of a compound provided

herein for 1 hour, then stimulated with 10 U/ml of Epo (R&D Systems) for 30 minutes. Cell lysates
are prepared and either immunoprecipitated with Epo receptor Ab or separated immediately by
SDS-PAGE. Immunoblots are probed with Akt, phospo-Akt (Ser473 or Thr308}, phospho-Gabl
(Y627), Gabl, IRS2, actin and IRF-1 Abs and analyzed on a Storm 860 Imager using ImageQuant
software (Molecular Dynamics).
,

5.48.5 Cell Cvele Analvsis

Cells are treated with DMSO or an amount of a compbund provided herein
overnight. Propidium iodide staining for cell cycle is performed using CycleTEST PLUS (Becton
Dickinson} according to manufacturer’s protocol. Following staining, cells are analyzed by a
FACSCalibur flow cytometer using ModFit LT software (Becton Dickinson).

5.48.6 Apoptosis Analvsis

r.

Cells are treated with DMSO or an amount of a compound provided herein at
various time points, then washed with annexin-V wash buffer (BD Bicsciences). Cells are incubated
with annexin-V binding protein and propidinm iodide (BD Biosciences) for 10 minutes. Samples

are analyzed using flow cytometry.

5.48.7 Luciferase Assay

Namalwa ce]ls are transfected with 4 pg of AP1-luciferase (Stratagene) per 1 x 10°
celis and 3 pl Lipofectamine'2000 (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 luciferase lysis buffer and substrate (Promega) and
measured using a uminometer (Turner Designs),

5.48.8 Anti-Prolfiferation Assay
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6The eompound of claim 2, which is: or a pharmaceutically acceptable salt, solvate, or stereoisomer
thereof. 7The compound of claim 1 having a structure of formula (I1V): (IV), or a pharmaceutically
acceptable salt, solvate, or stereoisomer thereof, wherein: Rg is: hydrogen; (C1-C6)alkyl, optionally
substituted with20mearimore halo: -C(0)-(01-C8)alkyl, wherein the alkyl is-eptigagiivosubstituted with
one or more halo; -C(O)-(m:ﬂ) mwm andveedéd RI9Gwel plaseviaShuaapirndesiiys Rytpgen;

(C1-Co)alkyt;iantigrally, Qe Wilh-08 qcmg,@gllgcg@mg@@ékoxy, optionally substituted with

one or more halo; or -C( ao(lgrgcap cgeca;]éeﬁ:tsz:allkygm 3200cells/well; positive contre! irinotecan

Pancreatic cancer cell: BXPC-3 1200cells/well; positive control gemcitabine
Prostate cancer cell: PC3 1200cells/well; positive control docetaxel
Breast cancer cell: MDA-MB-231 2400cells/well; positive control paclitaxel

Day2: The ;compounds are serially diluted from 0.00001pm~10um (or
0.000001~1 uM) with 50 f,tl/we]l (of 2x} and added to the plates in duplicate with relative positive
control, The plates were then incubated at 37°C for 72 hours,

Day 5: The results are detected by CelfTiter Glo method. 100 ui /well of CellTiter
Glo reagent is added to the plates and incubated for 10 minutes at room temperature, and then
analyzed on the Top Count reader. The ICs, of each compound is typically based on the result of
two or more individually experiments,

549 TNFc INHIBITION
_ Abilities of certain compounds for inhibiting TNFo were determined using
procedures substantiafly similar to those described in Section 5.48.1, above.

The tested compounds included: 3-(7-amino-2-methyl-4-oxo-4H-quinazolin-3-yi)-
piperidine-2,6-dione; 3-(2,7-dimethyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione; 3-(2,8-
dimethyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2 6-dione; 3-(6,7-dimethoxy-2-methyl-4-oxo-4H-
quinazolin-3-yl)-piperidine-2,6-dione; 3-(7-fluoro-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-
2,6-dione; 3-(7-chloro-2-methyl-4-oxo0-4F-quinazolin-3-yI}-piperidine-2,6-dione; 3-(7-bromo-2-
methyl-4-oxo-4H-quinazolin-3-yi)-piperidine-2,6-dicne; 3-(8-bromo-2-methyl-4-oxo-4H-
quinazolin-3-yl)-piperidine-2,6-dione; 3-(8-hydroxy-2-methyl-4-oxo-4H-quinazolin-3-yl)-
piperidine-2, 6-dione; 3-(2-methyl-4-oxo-8-trifluoromethyi-4H-quinazolin-3-yl}-piperidine-2,6-
dione; heptanoic acid [3~(2,6~dioko—piperidin-—3-yI}-Z-methyi—4-oxo-3,4—dihydro—quinazolin-é-
yimethyl]-amide; cyclopropanecarboxylic acid [3-(2,6-dioxo-piperidin-3-y[}-2-methyl-4-0x0-3 ,4-
dihydro-quinazolin-6-yimethylj-amide; 2-(4-chloro-phenyl)-N-[3-(2,6-dioxo-piperidin-3-y1)-2-
methyl-4-ox0-3 4-dihydro-quinazolin-6-yimethyl}-acetamide; 1-[3-(2,6-dioxo-piperidin-3-y1)-2-
methyl-4-0x0-3,4-dihydro-quinazoiin-6-ylmethyl]-3-hexyl-urea; 1-{4-chloro-phenyl)-3-[3-(2,6-
dioxo-piperidin-3-yi}-2-methyl-4-0x0-3 4-dihydro-quinazolin-6-yimethyll-urea; 1-[3-(2,6-dioxo-
piperidin-3-yl}-2-methyl-4-oxo-3,4-dihydro~-quinazolin-6-yimethyl]-3-m-tolyl-urea; 1-[3-(2,6-dioxo-
piperidin-3-yl)-2-methy}-4-ox0-3,4-dihydro-quinazolin-6-ylmethyl}-3-(4-trifluoromethoxy-phenyl)-
" urea; N-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-0x0-3,4-dihydro-quinazolin-6-yimethyi]-4-

trifluoromethyl-sulfanyl-benzamide; 1-(3-chloro-4-methyl-phenyl)-3-{3-(2,6-dioxo-piperidin-3-yi)-

2-methyl-4-ox0-3 4-dihydro-quinazolin-6-yimethylj-urea; 4-chloro-N-[3-(2,6-dioxo-piperidin-3-yl)-
2-methyl-4-0x0-3,4-dihydro-quinazolin-6-yimethyl}-benzamide; N-[3-(2,6-dioxo-piperidin-3-yi)}-2-

methyl-4-oxo-3,4-dihydro-quinazolin-6-yimethyl]-3-triflucromethyl-benzamide; N-{3-(2,6-dioxo-
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R13 is: hydrogen; -(CH2)n0I-1; -0-(C1-06)alkyl; or (CI-C6)alkyl, optionally substituted with one or more
halo; R14 is: hydrogen; or (C1-C6)alkyl, optionally substituted with one or more halo; and nis 0, 1, or
2. 8The compound of claim 7, wherein Rg is hydrogen. 9.The compound of claim 7, wherein Rg is
-C(0)-(C1-Gefatkydiosz07The compound of claim 7, which is:  or a pharnt&@édifieedi9iatzzeptable salt,
solvate, or Bigeudiisdivie2 thetadfi-21o8 dofiiydume:inasthio admatuiict orifbammationy-benzamide;

3,4-dichloro-N-{3-(2,6-dioxo-piperidin-3-yI)-2-methyl-4-0x0-3,4-dihydro-quinazolin-5-yimethy!l]-
benzamide; and N-[S{?.,ﬁ»dioxo-piperidin-3-yi)—Z-mcthyl-é»-oon 4-dihydro-quinazolin-6-
yimethyl})-4-trifluoromethyl-benzamide. From the tests, it was determined that ICs, values of the
tested compounds were in the range of 0.01 to 25 uM.

550  DI-2 PRODUCTION

Abilities of certain compounds for stimulating the production of IL-2 were

determined using procedures substantially similar to those described in Section 5.48.2, above.

The tested compounds inciuded: 3-(6-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-
viperidine-2,6-dione; 3-(7-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione; 3-(7-
fluoro-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione; 3-(7-chloro-2-methyl-4-ox0-4H-
quinazoiin-3-yi)-piperidine-2,6-dione; 3-(7-bromo-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-
2,6-dione; 3-(6-hydroxy-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione; 1-{3-(2,6-dioxo-
piperidin-3-y!)-2-methyl-4-ox0-3,4-dihydro-quinazolin-6-ylmethyl}-3-hexyl-urea; and 1-[3-(2,6-
dioxo-piperidin-3-y1)-2-methyl-4-ox0-3,4-dihydro-guinazolin-6-yimethyl}-3-(4-trifluoromethoxy-
phenyl)-urea. From the tests, it was determined that ECse values of the tested compounds were in
the range of 0.1 to 3.5 pM.

851 CELL PROLIFERATION

Abilities of certain compounds for inhibiting proliferation of Namalwa AG4 celis
were determined using procedures substantiaily similar to those described in Section 5.48.3, above.

The tested compounds included: 3-(6-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-
piperidine-2,6-dione; 3-(7-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione; 3-(7-
fluoro-2-methyl-4-oxo-4H-quinazolin-3-y!)-piperidine-2,6-dione; 3-(7-chloro-2-methyl-4-ox0-4H-
quinazolin-3-yl)-piperidine-2,6-dione; 3-(7-bromo-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-
2,6-dione; heptanoic acid [3-(2,6-dioxo-piperidin-3-y1)-2-methyl-4-0x0-3,4-dihydro-quinazolin-6-
yimethyl]-amide; 2~(4-chloro-phenyl)-N-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-oxo0-3,4-dihydro-
quinazolin-6-ylmethyl]-acetamide; 1-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-oxo-3,4-dihydro-
quinazolin-6-yimethyi]-3-hexyl-urea; 1-(4-chloro-phenyl)-3-[3+(2,6-dioxo-piperidin-3-yl)-2-methyl-
4-0x0-3,4-dihydro-quinazolin-6-ylmethyl]-urea; 1-{3-(2,6-dioxo-piperidin-3-yl}-2-methyl-4-oxo-
3,4-dihydro-quinazolin-6-ylmethyli]-3-m-tolyl-urea; 1-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-oxo-
3,4-dihydro-quinazolin-6-ylmethyl]-3-(4-trifluoromethoxy-phenyl)-urea; N-[3-(2,6-dioxo-piperidin-
3-ybh-2-methyl-4-0x0-3,4-dihydro-quinazolin-6-ylmethyl}-4-trifiuoromethyl-sulfanyl-benzamide;

56 1-(3-chloro-4-methyl-phenyl)-3-[3-(2,6-dioxo-piperidin-3.yl)-2-methyl-4-oxo-3,4-dihydro-
quinazo!in—é—ylmethy]]—ureai N-[3-(2,6-dioxo-piperidin-3-yl}-2-methyl-4-oxo-3,4-dihydro-
quinazoiin-6-ylmethyl}-3-trifluoromethyl-benzamide; N-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-
oxo0-3,4-dihydro-quinazolin-6-ylmethyl}-4-trifluoromethoxy-benzamide; 3,4-dichloro-N-[3-(2,6-
dioxo-piperidin-3-y1)-2-methyl-4-0x0-3,4-dihydro-guinazolin-5-ylmethyl}-benzamide; and IN-{3-
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or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein: R15 is :-halo;
-(CH2),0H; (C1-C6)alkyl, optionally substituted with one or more halo (CIC6)alkoxy, optionally
substituted with one or more halo; or -(CH2),NIHRI, wherein Ri is: hydrogen; (C1-C6)alkyl, optionally
substituted withzegseanmore halo; -C(0)-(01-08)alkyl, wherein the alkyl iscoptimsads/esutstituted with
one or moréh&dioxG@)e(Cin2) M RrRihvidansir RidiaydtdR] wnezekic-iidethedewmifizonydebgbn;

(C1-C6)alkylepptinaally.sHlstisdedeith Qe AR RAIQiftL-Fhalkaxy arpiaRal sz tiguted with
one or more halo gﬁ ? 0)-%CH )n-0-(C1-C6)alkyl; or R16 is: hydrogen; -(CH2),0H; -0-(C1-C6)alkyl; or
(C1-CB)alkyFE5Tonaly Stbdituted with one or more halo; R15 is: hydrogen; or (C1-C6)alkyl,
optionally substituted with one or more halo; and nis 0, 1, or 2. 12. The compound of claim 11,
wherein R15 is a halogentas sagbdtiments ofkBe hhentanisQuidedabeizimetdiendag e e RiR IS

4CH2)"NH Re%'}%%ﬂn%‘th%%%ﬁ&?ﬂ file 'agt(&)flor'e(c%éﬁage? lﬁ‘-'l%)ﬂ; be able to ascertain using no more than
routine experimentation, numerous equivalents of specific compounds, materials, and procedures,
All such equivalents are considered to be within the scope of the invention and are encompassed by
the éppendcd claims. |
All of the patents, patent applications and publications referred to herein are
incorporated herein in their entireties. Citation or identification of any reference in this application
is not an admission that such reference is available as prior art to this invention. The full scope of

the invention is better understood with reference to the appended claims.
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14. The compound of claim 11, wherein R16 is hydrogen or methyl. 15. The compound of claim
11, wherein R17 is hydrogen or methy. ONOOy, 00

CLAIMS
What is claimed is:
1, A compound having a structure of formula (1}):
R?
O 0
N
N Yy

N== RS

RS (n,
or a pharmaceutically acceptable salt, solvate, or sterecisomer thereof, wherain:
R"is: halo; ~(CH3)nOH; (C4-Ce)alkyl, optionally substituted with one or more halo; (C-
Celalkoxy, optionally substituted with one or more halo: or
-(CHg)nNHRd, wherein R% is:
hydrogen;
{C:-Celalkyl, optionaily substituted with one or more halo;

-C(O)-{C4-Cylalkyl, wherein the alkyf is optionaily substituted with

oneé or more halo;
-C{O{(CH3)-NR°R', wherein R® and R are each independently:

hydrogen;
(C4-Cg)alkyt, optionally substituted with one or more halo;
{C;-Celatkoxy, optionally substituted with one or more halo: or

-C(O)-(CH2)-O-{Cy-Cqlalkyt; or
RYis: hydrogen; -(CHg),OH; -O-(C4-Cglalkyl; or (C4-Cs)aikyl, optionally substituted with one or

maore hato;
R is: hydrogen; or {C-Cg)alkyl, optionaily substituted with one or more halo: and

nis 0, 1, or2.
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F-(\ Nn/Nr H-CI or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof. 17.A
compound having a structure of formula (VO: R19(VI), or a pharmaceutically acceptable salt, solvate,
or stereoisomer thereof, wherein: R18 is : halo; -(CH2)n0H; (01-C6)alkyl, optionally substituted with
one or more halo; (Cr C6)alkoxy, optionally substituted with one or more halo; or -(CH2),NIHRm,
wherein Fen is: hydrogen; (C1-C6)alkyl, optionally substituted with one or more halo;

2. The compound of ciaim 1, having a structure of formula (11!}
RWO
O O
NH
N o
N:< g2

RM (i),
or a pharmaceutically acceptable salt, sclvate, or stereoisomer thereof, wherein:
R'is: halo; -{CH),OH; (C-Cslalkyl, opticnally substituted with one or more hailo; or (Cq-
Ce)alkoxy, optionaily substituted with one or more haio;
R" g hydrogen; -{CH,},OH; -O-(C.-Cylalkyl; or (C4-Cglalkyl, optionally substituted with cne or
more halo;

R'%is: hydrogen; or (C;-Celalkyl, optionally substituted with one or more halo; and

nisd, 1, or2.
3. The compound of claim 2, wherein RVisa halogen, methyl, or hydroxyl.
4. The compound of claim 2, wherein R"" is hydrogen or mathyl.
5. The compound of ciaim 2, wherein R' is hydrogen or methy!.
6. The compound of claim 2, which is:
O MN_O F “
o U 009 u °Q H
T, 2686 y
= N N o} N -0
| | — =
o N//]\ N{ N
Br H Cl :
00 o OIN/\/[/O o0
N i
B W\N/)\ Nﬂ

Br
00 00
4 N N
N 0 N 0
N=" NEd

1

or & pharmaceutically acceptable salt, solvate, or stereocisomer theracf,

7. The compound of claim 1 having a structure of formuia (1V}):

82



-C(0)-(CI-C8)alkyl, wherein the alkyl is optionally substituted with one or morehalo;
-C(0)-(CH2),-NRnR, wherein R" and R are each independently: hydrogen: (C1-C6)alkyl, optionally
substituted with one or more halo (CI-C6)alkoxy, optionally substituted with one or more halo or
-C(0)-(CH2)3-0-(C1-C6)alkyl; or R18 is: hydrogen -(CH2)30H; -0-(C1-C6)alkyl; or (C1-C6)alkyl,
optionally substituted with one or more halo; R25 is: hydrogen or (C1-C6)alkyl, optionally substituted
with one or more halo: and nis 0, 1, %n}qQRJhe compound of claim 17, wherein R18 is a halogen,
methyl, hydroxyl, or -CF3. 19. The co und gf glaim 17, wherein R19 is hydrogen or methyl. 20. The

compound of claim 17, wherein R25I i en.\21,;The compound of claim 17, whichis: O N O
N o)
NW<

R’%d
R13 (sv);
or a pharmaceutically acceptabie salt, solvate, or stereovisomer thereof, wherein:

RY g
hydrogen;
{C4-Ce)alkyl, optionally substituted with one or more halo;

-C{O)-{C,-Cglalkyl, wherein the alkyl is optionally substituted with one or more
halc;

-C(O}{(CH2)n-NR'R' wherein R" and R' are each independentiy:
hydrogen;,

{C4-Cgralkyl, optionally substituted with one or more halo;

(C4-Cglalkoxy, oplionally substituted with one or more haio; or
C{O)-(CHy)-O~(C~Co)alicyl: or
R*is: hydrogen; -(CHa),OH; -O-(C-Cg)alkyt; or (C+-Cg)aikyl, optionally substituted with one or
more halo;
R is: hydrogen; or (C;-Co)alkyl, optionally substituted with one or more halo; and
nis 0, 1, or 2.

8. The compound of ciaim 7, wherein RY is hydrogen.

8. The compound of claim 7, wherein R is -C{0)-{C;-Cglalkyl.
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OONO'T NrK" L5555[55-5N.J555 CI (31-*-NN-0 Il N" OH 0 ON-- N..5D 1?

10. The compound of claim 7, which is:
(@) E O M
0 Oy N -
‘ ; O C 0
HZN\GE\N/\\/ Y ﬂ
{ N
N//X\ NK c

i~ H-(i NH
o 00
N o N
N o N o}
=
—( | |
o
\ o NH 4
/N—g 0 G Q HN
C N o Q
N=§ o

or a pharmaceutically acceptable salt, solvate, or sterecisomer thereof.

11. A compound having a structure of formula (V);

B o 0
R1® \ NH
N O

N==( 1

RTSR

(V).
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(0 HN=2N =0 or a pharmaceutically acceptable salt, solvate, or stereocisomer therof. 22. A compound
of formula (VII): R.51 or a pharmaceutically acceptable salt, solvate, or stereocisomer thereof, wherein:
R2'is hydrogen; R22, R23, and R24 are each independently: halo; -(CH2)60H; (C1-C6)alkyl,
optionally substituted withone or more halo; (01-C6)alkoxy, optionally substituted with one or more
halo; or R25 is: hydrogen; -(CH2)6,0H; -0-(C1-C6)alkyl; or (C1-C6)alkyl, optionally substituted with one
or more halo; R26 is: hydrogen or (C1-C6)alkyl, optionally substituted with one or more halo; and n is
0,1, or 2.

or a pharmaceutically acceptable salt, solvate, or sterecisomer therecf, wherein:
RYis: halo: -(CH,),OH: (C4-Ce)alkyl, optionally substituted with one or more halo; (C4-
Cg)atkoxy, optionaily substituted with ong or more halo; or
-(CH,)NHR!, wherein R’ is:
hydrogen,;
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or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof. 24. A pharmaceutical
composition comprising a compound of claim 1, 2, 3, 8, 13, 18, or 23, or a pharmaceutically
acceptable salt, solvate, or stereocisomer thereof 25. Use of a compound of claim 1, 2, 3, 8, 13,
18, or 23, or a pharmaceutically acceptable salt, solvate, or stereocisomer thereof, in the manufacture
of a medicament for treating, managing, or preventing a disease or disorder selected from the group
consisting of cancer, a disorder associated with angiogenesis, pain, macular degeneration or a related
syndrome, a skin disease, aé)ulmonar%disorder, an asbestos-related disorder, a parasitic disease, an

CEH T YT B hIR PR REPEERIBEsis or a related disorder,

immunodeficiency disor((]%f,
dysfunctional sleep or a related disorder, hemoglobinopathy or a related disorder, or a TNFa related
disorder. -C{O)-(C,-Cg)alkyl, wherein the alky! is optionally substituted with one or more

halo;

-C{O)-(CH2)-NR*R, wherein R and R’ are each independentiy:
hydrogen;
(C1-Colatkyl, optionally substifuted with one or more halo;
(C+-Cglalkoxy, oplionally substituted with one or more halo; or
-C{O)-(CH),-0-(C,-Ciialkyl; or

R is: hydrogen, -(CH;),OH; -0-(C4-Cslalky!l; or (C1-Cglalkyl, optionally substituted with  one or
more haio;
RY is: nydrogen; or {C,-Cglalkyl, optionaily substituted with one or more halo; and

nis 0, 1, or 2.

12. The compound of claim 11, wherein R"is a halogen or methyl.

13, The compound of claim 11, wherein R¥is -(CHZ)HNHRJ,Wherein R’ is hydrogen or
-C{O)-0-(Cy-Cglalkyl,

14. The compound of claim 11, wherein R* is hydrogen or methyl.

15. The compound of claim 11, wherein R" is hydrogen or methyl.

85



16.

The compound of claim 11, which is:

{ 00
o OYN\?O F_@__< -
N/\/ N‘{A):O
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NS ,

or a pharmaceutically acceptabie salt, soivate, or sterecisomer thereof.

17. A compound having a structure of formuia (V1)
0 0
NH
N e}
18 =
54 Nﬁ“< 1QR20
R v,

or a pharmaceutically acceptable salt, solvate, or sterecisomer therecf, wherein:
R s halo; -(CH,),OH; (Ci-Cealkyl, optionally substituted with one or more halc; (C;-
Cg)alkoxy, optionally substituted with one or mere halo; or
-(CH,),NHR™ wherein R™ is
hydrogen;
{C:-Cg)aikyl, optionally substituted with one or more hale;

-C{O)-{C4-Cglalkyl, wherein the alkyl is optionally substituted with

DONE Or More halo;

-C(O)-{CH,),-NR"R® wherein R" and R® are each independentiy:
hydrogen;
{C1-Cgalalky!l, optionally substituted with one or more halo;

{C4-Cp)alkoxy, optionally substifuted with one or more hale; or
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-C{O)-(CH,)s-O-(C+-Cgalkyl; or

R™is: hydrogen; -(CHy),OH; -O-(C-Ce)alkyl; or (Ci-Ce)alkyl, optionally substituted with one or
more halo;

R is: hydrogen; or {C:-Cq)alkyl, optionaily substituted with one or more halo; and

nis 0, 1, or2.

18. The compound of claim 17, wherein R is a halogen, methyl, hydroxyl, or -CFs.
19.  The compound of claim 17, wherein R is hydrogen or methyl.
20. The compound of claim 17, wherein R™ is hydrogen.
21. The compound of claim 17, which is:
i H
o OVH o N\&O o OIN/V[/O
: N/)\ /J\ VN/
! , o ‘
o M0 0. N_o
O TN o e
‘ ; )
o L N/l\/ !/\“/‘\Ef/]\)
S N %/\N//\
Br O

or a pharmaceutically acceptable salt, solvate, or sterecisomer therof,

22, A compound of formula (VH):

tmf

or a pharmaceutically acceptabie salt, solvate, or sterepisomer thereoi wherein:
R? is hydrogen;
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R% R% and R* are each independently. halo; ~{(CH3.OH; (Ci-Ce)alkyl, optionally substituted
with one or more halo; (C-Ceatkoxy, optionally substituted with one or more halo; or

R% is: hydrogen; -(CHy),OH; -0-(C-Celalkyl; or (C;-Ce)alkyl, optionally substituied with  one or
more halo;

R® is: hydrogen; or {C4-Cglalky!, optionally substituted with one or more halo; and

nis 0,1, or 2.

23 The compound of claim 22, which is:

O/ Cl
) N
NGO ct = N{fo
N% N=( |

or a pharmaceutically acceptabie salt, soivate, or stereoisomer thereof.

24, A pharmaceutical composition comprising a compound of claim 1, 2, 3, 8, 13, 18,

or 23, or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

25, Use of a compound of claim 1, 2, 3, 8, 13, 18, or 23, or a pharmaceutically
acceptable salt, solvate, or sterecisomer thereof, in the manufacture of a medicament for treating,
managing, or preventing a disease or disorder selected from the group consisting of cancer, a
disorder associated with angiogenesis, pain, macular degeneration or a related syndrome, a skin
disease, a putmonary discrder, an asbesios-related disorder, a parasitic diseases, an
immunodeficiency disarder, a CNS disorder, CNS injury, atherosclerosis or a related disorder,
dysfunctional sieep or a related disorder, hemoglobinopathy or a related disorder, or a TNFa
reiated disorder.
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