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priority to U.S. Provisional Application No. 60/845,227, filed September
15, 2006, the entirety of which is incorporated herein by reference. 5 1.
FIELD OF THEIRIYENAVONOMETHY L ISOINHNEH 6O RMIND A ND
N-meth QRS RTEIR)IS SSMESIRSESMABTHE FERRH A E GG T ons
comprising the compounds and methods for treating, preventing and
managing varfbusmisetde eimrersisty diséid ey id0s ABRCKERO UMD S
Tl dNVEDET 1ON0dsLiRATHAE BIQLOGYn 3 drhedi (el WMIREHEFHER
DISEASES Cancer is characterized primarily by an increase in
the number of abnormal ceIIserlved from a given normal tissue, invasion
Fahididatdd fese-abnormal cells, or 15lymphatic or blood-borne
spread of maﬁgnameomrt@tpegwhmbiﬁ}bmpmmw iagrickody distemindites
(Fsiastanisd Ghpisaldata-ard palesHaihinlaginatddies ndivalethaling and

cancer IS a multiste rOCeSSs thi';\t bdeglns with minor preneoplastic
ana var(m 1sorde 0 dIsC

c may it er certain conditions progress to neoplasia. The

neoplast|c IeS|on may evolve cIonaIIy and develop an increasing capacity

far invasionK GroRhnaes fieterogeneity, espeC|aIIy under

cond't: in @ﬁdmeﬁpiaéear@esﬁ Rstegmune
survel ance Roitt Brosto Immu
edJ %ggaérquﬁ‘]an increase in tl?e g%ber f]?abn rma%ceils

(3rd ed., Mosby c§‘i ﬁ_o eré 15 an'encrmous variet
c@meq@mmvar@ﬁeshrrﬁ@dlrﬁaeew tAiratHRSERTEY meﬁéﬁrrémewﬁﬁﬁres
inghjties: caniced-birth eplan: fealimaseeiiin, sprosiateniir east, ddain) i sites

iIntesing: T e, r%r%@@%%%&@eae?r;%@Mrm&%lsme@cmea@Qﬁmr,smp process

po ulatlon ages, as new cancers dev , and 25as suscegmble
PR (L O S ERERa e RIS o 85 SN LB o5 ©
surmitzivg: dhonecoplatieizeien ot one ot ehel et A erron cagRasinG FEPRPHILERY.
Fmremr@ﬂlemimﬂaets@@emmaw@aﬂeer&wgunmrmmeImm)meem;ﬁasﬁc
tre e%)e IE?O@§ s%gn%e%hmﬁaﬁ%pﬁg@uy %sﬁ&@?&%@@@@limmmob@a 17.1-

ﬁemot erapi ails and bone-marrow transp antation is not an option. A

trEme b es ik tErPe Edéts for new methods and compositions
tiateanzhengsed toaienphatiemsrhidtpraleeibed OMemy iypewdicehbiieerye-

a@m@i@t@&%iﬁh@@w@lm@g MRS ISOHNAbRA:, BIRIDCRSES, and intestine. The

incidence of cancer continues to climb as the general population ages, as new cancers develop, and

as susceptible populations (e.g., people infected with AIDS or excessively exposed to sunlight)
grow. However, options for the treatment of cancer are limited. For example, in the case of blood
cancers (e.g., multiple myeloma), few treatment options are available, especially when conventional
chemotherapy fails and bone-marrow transplantation is not an option. A tremendous demand
therefore exists for new methods and compositions that can be used to {reat 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
eytokines 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-a. Alternatively, tumor cells can release angiogenic peptides through the production of
proteases and the subsequent breakdown of the extracellular matrix where some cytokines are stored

(e.g., b-FGF). Angiogenesis can also be induced indirectly through the recruitment of inflammatory
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known as angiogenesis. Several of the mechanisms involved in
tumor-induced angiogenesis have been elucidated. The most direct of

wihesRmaghanisms is the secretion by the tumor cells of cytgkings 20201

angiogenic properties. Examples of these cytokines include acidic and

basic fibsalasticasamiasfasiordasb ), RRMOGERN b RS G ines (o.g., TNF-q,
helial growth factor (VEGF), and 35TNF-a. Alternatively, tumor cells

can release angiogenic peptides through the production of proteases and

the subsequeht'BieRERHA GriRE S PEeERt arefiRAEWREfe §brifsharacterized

cytokitreBedragtoredi{erg: ckei B4 Iningiogenegiscanasgehsiindused

'qggﬁtﬁt% FK‘&Q.HQQ&Q% %E%WQE(@&QA%HM%WMW@%}M not limited to, ocutar
2008/0335 7PCT/1152007/020 01 cells ( F rtlcularl mairoloha s) and

8Ty BN LSO TRRD FORERSE BPERGISH R B ASKIRSLTE Y 5PEGEY
va%wlﬁfzmh@ﬁfdi@éaﬁeg \arﬁudaﬁém%t&rétwasﬁmﬁﬁf@af Aigsearaliergic
clissaeieriZ ectdaymundesiied angiouenesia: hiosexampladenhantad, Ont are not

Uﬂ&%@&’#@tﬁ%@H&!Q&%Hﬁ@%&%lﬁﬁﬁ'Z!r%'f%& Qo!;’&e@l @Hﬁ‘;@&&%%ﬁ@%ﬁar

and medical conditions including, but not limi ed to, ocular neovascular

RAETRE RGPS AP RR Bt A LE 5}5ﬁ%%%{%é?’ﬁ“é"ﬁﬁ’&rﬁ%\}ﬁ%‘m:;xr diseases,
rubeosis (neotesseditahizetivne ok thikatzay kehivlrisiiswasesy, igkbigtie production of
diseasesoinfiamenatosy Hiseassscallengic giseases: anthantoiiBEN ious
ddseases Exa{mgles of such diseases and conditions include, but are not
I5ER5EE EHI
limite c?lanbetlc retinopathy; retinopathy of prematurity; corneal graft
rejectlon neovascular 10glaucoma retrolental fibroplasia; arthritis; and
proliferdtive VRIEGHDDS Ok Ad HEERmMpounds that can control

anglogeneSIsemmh @%Uﬂ&&é&dﬁl%lﬁlmoﬂfc%ﬁfw MEAKINESy IMGHIGHA D herapy

ay be usef I|nt eatment a n of various, diseases
T S S R R R e e
cHfsder thetap RIS B0 & Seitierr e HaRRSth Eralss  Horm ok IHEERger therapy
angionisadiationbivaimiahirtpyerddicaterepplastioftalls ippajsbtgnt( sgeificant

edgawb%mk%l@ pak 298 SMELiciBeMRkI3 nZ) Bensipin AR FRd S MRk Relsr

ngter 2 &elg[zllgcre]: N fe%et entlﬂ%h cancer therapy E\O%Hoglﬁo %@yoﬁtlv%a not
b’i’oioglca erapy mmuno?ﬁerapy All of these a proacfﬁg"s 5Se "

sfgﬁ‘ﬁ’fé‘ﬁﬁtfm%@ké fioveh S49ienth umgerp TerEidniiRe thiagoplastic tissue
centitaindichte - aie g thedisatthvof mpalibnto Rmbyibelsnag captabldito clicit

t@&@@é@&kﬁr&@ﬁl%@ﬂ%éﬁ&%@% eq%m%%gsmwmm&aﬁy&s therapy
tISSL% adlatl?nt era{e@y is only effe |ve when t neo stlcﬁyssuet nts have
eSS 5 higHel’ SERSTAVILY t&° raﬁfé{tlon ﬁ%ﬁrﬁg??noa FHSSLERATRTGH ™ "
therapy damalsiyotemslicnschivlpsisiibcanmiss radpiomioHisaterapyingted in
rately-give rasadingidagent.sAliho ugh:horywrdanadsierapyspbeansh@ciuding

effogtivandbiz ARen Usediin 95&%?5%9855%?%)!;&%9’&{5{?&86 of cancer after

other treatmer\;} have removed the mﬁéorl of cance §el|s BIO|O%IC8.|

S
therapies and TR TR PR HTER & 517 LIt &t SRR P Bro LR
sivellaffebrstrstioisraslisires omawiipiyand chresirapraipsiciiolidihting DNA
feyane shillsanttdatiguandigestivadipahpioblems b sallemisyesationsidd/ith

RGN SRR LN EDBIEA G BN B GNRANCLDREARS I & RIS USar,
Goodman and Gilman’s: The Pharmacological Basis of Therapeutics, Tenth Ed. (McGraw Hill,
New York),

Despite availability of a variety of chemotherapeutic agents, chemotherapy has
many drawbacks. Stockdale, Medicire, vol. 3, Rubenstein and Federman, eds., ch. 12, sect. 10,
1998, Almost all chemotherapeutic agents are toxic, and chemotherapy causes significant, and often

dangerous side effects including severe nausea, bone marrow depressiosn, and immunosuppression.

2.



30available for treatment of cancer. A majority of cancer
Atiamathetapouticstaotiytiohilbithnp DRy e SISO ERABE AREEJ 2B mor
Andirecty:by: 'MQJQ@S thehiesynthesis alaeoxyy entcledlitdehose cells resistant
triphosphate prec rsors, to preven D icati dganeomitant.cells
Kl Eie i .’i&s‘ﬁ"}éﬁj@é Peild r%gaﬁsgjtng%%r%%%@?‘%%%%%arm%ologicgl @ e
Bastisuef. TrerABeREE T efithy EFeruicuse i MR SIS SBIESHie ¢
@M@ﬁa@éﬁty\@f,marﬁéyo@feﬁhemrhercapeatibiawﬂ@r@wmgmpawiﬁwe.
nany, drawhacks.; Stackdale Medicine. ¥al.3nRHbensiein anddrederman,

ecﬁ%., ch. 12, sect. 10, 1998, Almost all chemotherapeutic agents are toxic,
AR RS SFAPYPRAIZY Significant, and often dangerous side effects
including sevsre tisasear bors MR AR BaSoFhaskgrized by, undesired

IRMsRGsUPPIRS SianuIAdditionallysevenwitradministratiopr@dmine, hepain and
combinations, of chemQtieaRe YR AUGRIS. WARMMMEL FelaAte rasiséanlal.
or deveﬁop resistance to the chemotherag)eu I enﬁj @Jactt\, thg%gqulésand
Meursrahi 167HEparREm4P E‘rfén‘%fﬂ’é?azﬁéiﬁi%(;gse?ﬁtgnuséd in the treatment
fpvetaes! often prove to be resistant to other drugs, even if those agents

act by differeptmeshanism;:fiam these-eftheditigswusedninithespeaific
treatment. dThiS Qmeg%%egr%nog e[%}cseegseega‘% 9&15’1'[%93”9&":&\95”9 eF AR are
PESRLIREE” B&aUSe of the drug resistance, many cancers prove o r
toespheirTrebIe Y ETSt e CHES O R AR B PSRBT BrBYSEa s ™™
Qihey, diseasesiop conditiopshassotiateddvithidorElvrestesizdd iyt
undesised angiagenesis are also difficult to treat. However, some
compounds such as protamine, hepa n and steroids have been proposed
40 be usefulinithe treatment of certain specific diseases. Taylor et al.,

Nature 297357, (F9R) fOlNa0 5 Ab. AAGAREAA NS (1PER): and U.S.
Pat. Nos. 5,001,116 and 4,994,443. Still, there is a significant

need for safe and effective meghods, of r}&eating, preventing and managing
cancer and other diseageS anad GO itio garticularly for diseases that
are refractory to standaxd treajime ch as surgery; radiation therapy,
chemotherapy and hormgnal therapy, while reducing or avoiding the
toxicities and/or sid& effécts associated with the conventional therapies. (1)

or a pharmaceutically écceptable salt, solvate, or stereoisomer thereof,
wherein: * denotes chiral centeffy X is CH2 or CO; Riis H, (C1-C8)alkyl,

Gé(‘a?éi;&@gé{&ak%ﬁik;’éw GRrCSlalkenyl £ GRR08)alkymyl. dengybiaryl, (Co-
04)alkyl-(C1-C6)heterocycloalkyl, (00-04)alkyl-(02-C8)heteroaryt, C(0)R3,
" TSRSV (6703, 4, (C1-C8)alkyl-N(R6)2, (CI-C8)alkyl-OR5,
X(@L88yalky-C(0)0R3, C(0)NHR3, C(S)NHR3, C(0O)NR3R3., C(S)NR3RS3.
RO (€ Oy UC QIR SR isURCOHL o, (CREC8akyl bRBvAnd REare
p@é‘ﬂ@i}‘-‘(’% ,(_@%}h'c%%@’5)45!@?(&-655’&@@&%)/@5 a8 )atkenyt; csir’,
%( %i%‘n %ICI-C%Q}ZK))//II’-N(RG);, (C-Coialkyl-OR", (Ci-Calalky-CIOYOR?,
C(OINHR?, C(SINHR?, C(OINRRY, C(S)NR’R? or (C;-Caaliy-O(CO)R’;
R? is H, CHs, or (C-Calalkyl;
R* and R are independently

{C+Clalkyh;

{Cs-Crieycloalkyl;

{C;-Cialkenyl;

{Cy-Celallcynyl;

benzyl;

inde
(C2-



(Co-Cdalkyl-(Cs-Cm)aryl, optionally substituted with one or more of
(CI-COalkyl, said alkyl itself optionally substituted with one or more
halogeff? h(%)’&kﬁ)@%@a?@%%’&(ﬁ@éiﬁ%ﬁ@h@Hy gubetitefied with one or
more halogef(;: SEXB/ whiertin Ysi byshiogeswosiatagam, ded & 2. mereimZ

hyd % l o ;@Q[b y aQ e or more halogen
I(Sé:oycilo)g(lakr;lgé‘;@c )h§ lg)f{(lsjc(:%gé:I(églkYII %%P&ng;gﬁ E}g}lﬁ%}lé%%) eteroarylh fogen.
12

(Co-C8)alkyl- ?’e‘ UR&T SR RETCs)alkyl-C(0)ORS:
(C,-C8)alkyl-BicEoyRS: Histyoyor2sr 24 Gs¢ByIC8)alkYI, (C2-Cs)alkenyl,
(C7-08)alkynyl,-(Gdiahalkyt-OW:; benzyl, aryl,
(Co-C,)alkyl(G]:6:6)heterocycloalkyl, or (Co-C4)alkyl-(02-C9)heteroaryl;
R5 is ( rogéaﬁl 02- C8)a|keny| (C2-05)alkynyt, benzyl, (C2-C10)aryl, or
(C2-C Sﬁef Sﬁ({ GEHSRE N of R6 is independently H,
(CI-C8fYalkyl2it@ 2 8)ditkennyly(02-C8)alkynyl, benzyl, (C5-C10)aryl,
(C2-CHhetenoatylréx; (00-C8)alkyl-C(0)0-R5, or two R6 groups can join to
form aheteragycigalkyl group. In a second aspect, there is

prowdgd a tical composition comprising a compound as
define go R f@(%SSH In a third aspect, there is provided the use of a

therap@u‘ffeél‘f?‘d?‘ﬁ@ﬁﬁyqactlcally effective amount of a compound as
definedcabwve’; in the manufacture of a medicament for treating, managing

Ok NEQVEALING,A é@é‘Séa}éﬁe%1ddéotdﬁ¥k>y>(0{e{€ﬁttﬂﬁ<§il'?ﬁ9$‘§e 'SOT% By

cancer, dlsor r associated wit enesis, pain, ma ula

degene Ao BFRCYEIREY s@ﬁﬁ?%‘ﬁ@gﬁﬂ‘i@@&?&’ ta pulmonary
disdyderCanliasitestorietated disptderydparasitictlizense; @3-Coheteroaryl;
|mwaadﬂﬂaé@m%mw&eﬁeﬁlm&d@m@er (@}@i&%&m, aﬁgér%@w%éﬁzy
or arel is sfuncti isorder

hemog I?éblncc} Qh? (ixre ated Pc?adn %$Q! 8oﬁrélated disorder.

N4 Fan?f‘ipégﬁb'Bt“ fﬁ@“f’é”l% Bfﬁfﬁiﬂé'aaﬁ‘%’lﬁ@fé’umt dosage form comprising
a compound as defined above. This disclosure is directed, in

part, to N- methylambn@m&hyltiﬁsﬁimﬂpi&vmmpghmdﬁcaﬂﬁﬁb&ﬂmﬁ%@ﬁﬂyﬁsing a

@%99@@§ saltsssplyvates (e.g., hydrates), prodrugs, or stereoisomers
thereof.
In a third aspect, there is provided the use of a therapeutically or praphylactically

effective amount of a compound as defined above, in the manufacture of a medicament for
trealing, managing or preventing a disease or disorder, wherein the disease or disorder is cancer, a
disorder associated with angiogenesis, pain, macular degeneration or a related syndrome, a skin
disease, a pulmonary disorder, an asbestos-related disorder, a parasitic disease, an
immunodeficiency disorder, a CNS disorder, CNS injury, atherosclerosis or a related disorder,
dysfunctional sleep or a related disorder, hemogiobinopathy or a related disorder, or a TNFg

related disorder.

In a fourth aspect, there is provided a single unit dosage form comprising a

compound as defined above.

3a



This disclosure also encompasses methods of treating and managing

various d'*ﬁ%@%‘f&%\%&%ﬁ’éd?{s dI&?emeEQOds‘{:o%pr]@ atgv allnnl%toen 5 1soindole

patient in need of such treatment or managernent a therapeu |caF
COBKELE e &%BW%W%&WWWSS&I@dégm@é%r(%phamﬁae@utmaﬁylgs or
staooeptabléhsalt;, solvate, stereoisorner, or prodrug thereof. The
disclosure 30 encompas: S%serrpc%thods of venting various diseases and
disorders, which comprise administening to tiSht THHBRASF SeAzng various
Eﬁ?é%ﬁftr?ﬂPpaifﬁFoﬁbﬁ/m@ﬁeéfﬂmpé@wé@mm@foaa qetiTpoundof dhisch reatment

ordisalegute;tof ﬁqmﬂmm%ﬁéﬂﬁv@CQﬂBﬁ%bl@f S@lbo%qlé@@ mﬁﬁgtgrsclosure or a

%;g{gg semer, or prodrug ther This disclosure also
}encor#paaésesub grrﬁgggust?c‘é RIS (}%Pﬁﬁgéuéﬁﬁf’%gage forms,

dosing regiméné! %ﬁé%ﬁsﬁ%@W‘E@?ﬁfﬁqseﬂat@@ﬂﬂpémndfﬁﬁmwxmmm@ses and

dzmraxphﬂmma&eﬂﬁt%lb)dﬂﬁﬁ%@@ splisalyats.hmdrate, I%R%F%%§$Q%18;Shylacmally
eﬁl&%%@:@% gfrgdru the eg 4. E AILED DESCRIPTION OF TH

- Ouﬁ one enbodimant, thRYTAVATRIGH ehacirpade adt solvate,
hvﬂff’tﬁgieﬁiﬂ%!ﬁ?fﬂﬁn?éﬁwﬁéﬁ%@ compounds, and pharmaceutically

acceptable salisgisabiatesaisteReisOmers NG mﬁ&mons single unit

dold qgmgrg g diment, this inyention encompasses methods of treating,
m%%ha ing g]r% /enting varous oS Shd GRBRGE QyHindisclosure, or a

Ph&ﬁ?ﬁfﬁ‘fgé@]&a%‘?ﬁ%%@m%ﬁ f@iaafjiaﬁ@(ﬁpm plewsdipfmyy@lathrate, or prodrug thereof.
2008/033567PCT/US2007/020201 such treatment or prevention a
therapeutically or prophylactically effective amount of a compound of this
invention, or a pharmaceutically acceptable salt, solvate, stereoisomer or
prodrug thereof. Examples of diseases and disorders are described

LY R

. SHIOAMM BT SHE ddMPpRENEMDOT this invention, or a
%}3;2??%2;@;5“@% el RS RSAST, (L OHEH
[
agent' );or treatment, é%:%%g tglsglgs'gsev;{]@ﬁ%é GG SR HOTEUtiHes hyseet
large molecufé n]ﬂer gm 896?5”%’5”%’8Vﬁﬁﬂ%‘bﬂi‘é@}pféiﬁrﬁﬁl@mfmh&amnagmg
and RRHEIS A nsrisivs, %@Wlﬁ%d%ﬁqraeﬂhwmmass ontharapies dhatean hed or
used in combination with the administration of compounds of this invention
include, but are not limited to, surgery, blood transfusions,
ICimmunotherapy, biological therapy, radiation therapy, and other
non-drug based therapies presently used to treat, prevent or manage
various disorders described herein. This invention also
encompasses pharmaceutical compositions (e.g., single unit dosage
forms) that can be used in methods disclosed herein. Particular
pharmaceutical compositions comprise a compound of this invention, or a
pharmaceutically acceptable salt, solvate, stereocisomer, 150r prodrug
thereof, and optionally a second active agent, 4. 1COMPOUNDS
In one embodiment, this invention encompasses compounds of formula
(1): 00 NH X R2

iy 5,:' i) brv @
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20(l) and pharmaceutically acceptable salts, solvates, stereoisomers, a_nd
prodrugs thereof, wherein: I' denotes chiral center; X is CH2 or CO; R."is

w4k 6:83adkyl, (C3-C7)cycloalkyl, (C2-C8)alkenyl, (C2-C8)%I‘1§¥HJ;(SI2007 1020201

benzyl, aryl, (CO- 25Cs)alkyl-(CyCs)heterocycloalkyl,

g 3 i ) 10 i B 4 mo 4 Compoun
E%ff%?‘%%é%%gg?éﬁﬁ;%é%&c% %%%ﬁ‘y%%%%%%, SO
ﬁ?ﬁq&%@( N fi%émﬁ?ﬁ%b‘s%ﬁ A At rRE PR thyreof.

apies e ZisRaliad dtordranyd Recaiftedheieibendently 30(C,-C8)alkyl;
(C3-C7)cycloatkydiiaia-exjalicenyd; f Coantathabisyny tnhengylor Wikrmaceutically
2&%@&%@75@4}4@@9@%@@? c"%‘.‘%%?%%) Al (G CLa)aryl optionally

substitu{%ed with one or more of: , said §1ky itself optionally

SCIBSHRLTEE WIFPBHE Or HPE HrAITEE(CreeomfaroRysedid sk aticoules
optiorraRyrslsbatt(nad mittino ped ontivmliesh alogpss BOMS; avhebeitedhisein, as well
hyckregemor halegen: BN Whe e sy Ar8eR:eh %}h‘@@l@”ﬁéﬁlﬁrﬁﬂo? of
- i : - -(ClI- rocycloa ;

Bl S MR BR N PSP O TShaRY R Y
(C8-C4)alkyl-(C2-C8)heteroaryl;

immunotherapy, biological therapy, radiation therapy, and other non-drug based therapies presently

used to treat, prevent or manage various disorders described herein.

This invention also encompasses pharmaceutical compositions {e.z., single unit
dosage forms) that can be used in methods disclosed herein. Particular pharmaceutical compositions
comprise a compound of this invention, or a pharmaceutically acceptable salt, solvate, sterecisomer,

or prodrug thereof, and optionally & second active agent,

4.1 COMPOUNDS
In one embodiment, this invention encompasses compounds of formula (I):
O 0

NH
%

0]

and pharmaceutically acceptable salts, solvates, stereoisomers, and prodrugs thereof, whetein:

* denotes chiral center,

X is CH; or C=0;

R'is H, (Ci-Colalkyl, (C5-Crleyeloalkyl, (C-Coalkenyl, (C-Cglalkynyl, benzyl, aryl, (Co-
Cayalkyl-(C|-Copheterocycloatkyl, (Co-Cyalkyl-(C;-Coheteroaryl, CIOYR?, C(S)R,
C{OYOR’, (C)-Colalkyl-N(R®),, (C1-Cglalkyl-OR®, (C,-Cyalkyl-C(O)OR®,
C(O)NHR?, C($)NHR?, C(ONR'R, C(S)NR’R® or (C,-Cy)alkyl-O(COIR’;

R’ is H, CH;, or (Cp-Cyalkyl;

R and R are independently
{(C-Colalkyl;

{C3-Creycloalkyl;
{Cy-Cgjatkenyl;
(Cy-Cylalkynyl;
benzyl;



(C0O-C8)alkyl-N(R6)2; (CI-C8)alkyl-OR5; (Cl-Cs)alkyl-C(0)OR5;
(Cl-Cs)alky1-0(CO)RS5; or C(0)0OR5; 15124 is (CI-C8)alkYl,

wiAnsSialkenyl, (C2-C8)alkynyl, (CI-C4)alkyl-0R5, benzyl, sy usz007/020201
(Co-C4)alkyl- (CI-C6)heterocycloalkyl, or (Co-C4)alkyl-(C2-C9)heteroaryk

RS is (%Qﬁ)ﬁ%ykc@%%ﬁ?m%mmhy@9&%&@'&%%&3@%}@ &Cs C10)aryl,

or (C2 C8)he ac q ce of |nde enden

(CI- C8)aIkY1% ?%‘I@j 2\ i ‘i‘ﬁy}ﬁ‘ Hane iw'(%v e@’o ibre faogen,
(C2-C9)heteré%r%)%'@f@(ﬁ?’@@}&%ylﬁ@{fﬂﬂlﬁ%y BtboOHie ‘RG Wﬁ@(@dﬁbg@ﬂ,

join to form a hieteresyeloallelgrowp otmoerembodiment, X is C=0. In

another embqgiment, X i8:GlalGen or (C,-Co)dfyPNE embodiment, Rl is H. In
another embo%ment Rl is,CH3. In another embodiment, RI is

(C2-C8)alkyl SR & Himent, Rl is (C3-C7)cycloalkyl. In another
embodiment, RlcggqC2-C8)alkenyl. In another embodiment, RI is
(C2-Cs)ajkymykyln@angihesodriempndiment, R' is benzyl. In another

embodl(@e@t %SI%@WI hgge]% ther embodiment, Rl is (Cr
o7} )alkyl Cl-C heterocycloa kyI In another embodiment, Rl is

(Co-C4 %‘1187 “d@pgg)ﬁeteroaryl In another embodiment, Rl is C(0)R3. In
anothef@rhBeiifieRt, RI is C(S)R3. In another embodiment, Rl is

C(0)0124. dgy@@mﬂq@)@mpodiment R'is (CI-05)alkyl-N(R6)2. In another
embodl(@e@ty B &) so)ralkyl -OR5. In another embodiment, R' is

(C, C8)a|k 5 In‘another embodiment, RI 30is C(0)NHRS3. In one
embodﬁ:ﬁ% RI |s C(O)NH-(CO0O-C4)alkyl-(C8-C18)aryl, wherein the aryl is
dp“u@ﬁatt)‘/s}aﬂdyistdmtédaasrdewﬁﬁe&il@efé(ﬁlb@IaWymﬁnmﬁlef enylh@gioae hi;!-

RI |§ Ce J&H}B&&?Q&E‘@{A%P&Q@m@@t‘(&l@)Q(QMBR3s In another
er em
B B o SR T T HoR Pt
e«m‘s@aﬁﬁﬁ@me zR|gsccqe@3§amylﬁ3@%@%&&%6‘@}%@ ﬁ@s@e@mzk?&n&yh
In anotk@&r @b ditheahed2duig, (€ 8o, ChptdioatkgiRfncanother

LR Bisl@Frhalke Vb AR anetper embodiment, R3 is (Cr
C8)a|kyn§|:H a%ot;l g%mbo k&ggt Il% IS bgenz In ano ercembodlment

R3 is (CD-C4)alkyI{LE-EByaiy, otiohaIR} ther it 6H& or more

of: (CI-C8)alki 0%?@15%%37?%&% 6ﬁfldﬂéﬂ9ihwb°d‘mem R wCHa In another
2@&8@3866?7FPQCEJITJBIR@DTd@ﬁ&ﬂﬁkmudn&faﬂu,tadM{Ih@bb@cmexmraehadﬁgen;

(Qma@m@éwyls%@gct@uﬁw Itmmmmumnsﬁwﬁg Qk%'ﬁ Oh JABhRe
chde rp*e:rg (}‘? g b\é\ilirz]ﬁ InnanYot é/ %Ogggnp k hteslaoryerlln anot%ervgmhegdelmer%t IIS{ is {Cy-
C4)alky1 (C]—Cﬁ)heterocyeloalkyi In another embodiment, R’ is (Co-Calalkyl-(C;-Colhetercaryi. In
another embodiment, R' is C{O)R®. In another embodiment, R' is C(SR®. In another embodiment,
R'is C(OYORY. In another embodiment, R' is (C.—Cg)alky]-N(Rﬁ)z. In another embodiment, R' is
{C,-Cgalkyl-OR®. In another embodiment, R' is (C;-Cglalkyl-C(O)OR’. In another embodiment, R'
is C(OYNHR®. In one embodiment, R} is COMNR-(Cyp-Callyl-(Cs-Cplary!, wherein the aryl is

optionally substituted as described herein below. In another embodiment, R' is C(S)NHR®, In
another embodiment, R' is C(ONR’RY, In another embodiment, R is C(SNR’R”". In another
embodiment, R' is(C,-Cy)alkyl-C(COIR’.

In one embodiment, R? is H. In another embodiment, R? is (C-Cgalkyl.

In one embodiment, RYis (Cy-Coalkyl. In another embodiment, Ris (Cs-
Cseycloalkyl. In another embodiment, R is {Cy-Cg)alkenyl. In another embodiment, R® is (Cpr
Cyalkynyl. In another embodiment, R? is benzyl. In another embodiment, R is (Cp-Ca)alkyl-(Cs-
Cielaryl, optionally substituted with one or more of: (C-Cealkyl, said alky! itself optionally
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30

C6)alkyl; (CI-C6)alkylenedioxy; or halogen. In another embodiment, R3 is
(Co-C4)alkyl-(CIC9)heterocycloalkyl. In another embodiment, R3 is

WE %G alky-(C2-C)heteroaryl. In another 5 embodiment,

(C9-Cfoalkyl-N(R52. In another embodiment, R3 is (Cl- C8)§'%%§2§8]/(}29201

;@mheglaigmmgnhﬁ;ﬂégé&' @ﬁigi&gg&éséga%ﬁggrﬂl@aPm%% O@&%m&@m
nggne em %%Tr% 04(%(; Wi (o4 %@) ?%n%%%%@r%ﬂﬁb%f% {5 pygrqgen or (Cr-
(&E%)éﬁ&b%mylﬁ?e&r%ﬂaéwf@%ﬁ&fﬁdiﬁ?@mhww@@os‘)al@@baw (C-
arfetirerembediyhentRBisnEinkeOS)Blkynyhalry B thekambodimenther

R&nb’%&?ﬁ kel ' e noKhe nother
Wg@:ﬁ%@fbmmﬁi’i@?“&ﬁfﬁ%ﬂﬁ&fﬁ SEeR é%ﬂ g

SRR e Ry, ThASHB S BBE e Haen OO,
(@%@Wﬁimﬁ@élslﬁ{@mer embodiment, Ri is (CI-C8)alkyl-OR5. In
another embodimentn i3 rien(CH Gaalkyk@(0) PR Rt 3RRIHSEnt, R* is (CJ

emp im L hanuie GhSaRalket-UAE DR %}'” anoth Ee?'e“% .n%ﬁtnk 2

|sC 15In one embodlm nt, R4 1 s %% ]I1<aT anothe
Pﬁer{‘e BA f@%%@j‘é&eﬁwmwhﬁsm@mrﬁﬁwmﬁtﬂ R agf In another
(GMWyﬁyIISWMMF(MMHORMS (Cn@dyaikiybddiRE, Y is (Cy-

amp)il%lqn ernbodiment Ré @d@%n;gsgou}fngm% ambod %HR 41l§a§£éﬁer'“
a ft o5 na =] g fer

s G e ot ?% TS e
eRRBGEiRTERE! ’?—*f@‘n&‘(cﬁlée% by - hé’i‘ @Wfbmm#eﬁm%ﬁs FEHOIOR®,
C8)alkenyl. Inianutkebatinpod Rhert, RH:18y(CarGs)adkymmdditheanRtar: -
emm@merm RIS RNENhelR ﬁn@(@;bgm@%'r@@%ﬁ%@é&%@&&'@k@w@

a bodiment. R C |. In one embodiment
e%h(;'\ er !é?rq %gjmegnﬁs r&g s ( Feﬂ alﬁ ¥ ?W%ﬁ@ﬁ?&"’(iﬁ%@dﬁﬁ@ﬂt‘“ﬁ’@m“

|§%t€%’@§*)‘é|ﬁeﬁ;91%rﬁ4§r‘fa‘ﬂr{5r €ﬁ¥ﬁ@m%wm61rsao@h@§mkmtmanfﬂher

25entitybdisr@itstRR6atgl benzyl. In another embodiment, R6 is (C5-Cia)aryl.

In another emfgq)qggggg R6, rogr J er embodjment,
91Co oyl c?o * E;{Q&@%&ﬁg@ ol AR S

10| form'a’ eroc QIGATRYI i Cralkmyl T peather <Eidinihe: t‘ééﬂﬁi@f' In
.w&ﬁwmﬁﬁbﬁs%mﬁ%mmmm fRGiIReNRR, RER3heRebufR5,
and/or R6 as setdottibahinua, mWOMMMMeEh'@“@Y@l@QﬂkyE In another

ERQIRPASSRS 19@@89!ﬂ%pflltgﬁmhg%ggﬁd1&&:)119@61 P R,a ! eUtIC?'n %atother
accen able aal olva!tes tereaispmers, and prodru $th erein:
énenotes Chlrésl C@B n another embodiment, R° is (Cs- Crodaryl. In a‘wther embodtmcﬁt R is

{Cy-Coiheteroaryl. In another embodiment, R® is or (Cp- -Cylalkyi-C(OYO-R®. In another
embodiment, two R® groups join to form a heterocycloalkyl group.

In other embodiments, this invention encompasses any combination of X, R', R?,
R*, R, R', R®, and/or R® as set forth above,

In one embodiment, this invention encompasses compounds of formula (11);

o 0
NH
N 0
O X

R/U\Ts
{1
and pharmaceutically acceptable salts, solvates, stereoisomers, and prodrugs thereof, wherein:

* denotes chiral center;
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WO 2008/033567PCT/1152007/020201 X is CH2 or C=0; R is
(CI-C6)alkyl; (C,-C6)alkoxy; amino; (CI-C6)alkyl-amino; dialkylamino,

Whaiginseash of the alkyl groups is independently (C1- C6)alll§¥ll*/‘{582007/{!202()§

(Co-C4)alkyl-(C6-C10)aryl, optionally substituted with one or more
(qu@@pgu;,y(t,_(ﬁl C6)alkoxy or halogen; 5 to 10 membered heteroaryl,

t with one o i-C8)alkyl; -NI-ER'; 0
(cs f}ﬁ(’f\lng %5%3‘“?(8? 896{alr(?ﬁf%? @1 E%“&fé?é%‘?leach of the
optionalfj}¥ lﬂS@iﬂiﬁﬁé BlGAPOBIE Gh FreybfCo-Coalk(QFCB) iyl omink iatleybstituted
itself optidhablysubstitOrerhuith e gakegre: halogen, (G HeRIkoXYesaigh

lk " n 0 lagen,
! (‘éﬁyé%%@%%%*ﬁﬁﬁ?ﬂ%ﬁ%?eﬁﬁ@%@ e ke,

optlonal uted with one or more (Ci-C6)alkyl; and each occurrence
of R"is fﬁd@@éhﬂéﬁﬁ? Py (EIOBYa kybs { CRICE atkemyho(€a:C8)alkynyl,
benzyl, (C6- C{Oﬁ)aTMh,i@lt@aﬂﬁj@ﬂ%hﬁﬁﬁ%ﬁh@ﬂ@ﬁfﬁﬂte@rwﬁh one or more hafogen
(CO-C8)alkyl- %O&J&Axg;@%lgm::&%@%t%&%m@% ene% \>=v(; Yone | Eé' morc halogen,

t
another embodlment Xis C ne emf)odlmen
(C1-C6)alkyl. fficet ?Megf)‘@%‘ff’coémbodlments R is methyl, ethyl propyl,
cyclopropyl, ob#regyl 5in another embodiment, R is (C,-C6)alkoxy. In

certain spenific:ephadimeats, Eﬁtlﬁa&lﬂmﬁ(wi’e@|m1ﬁ%%fb$¥n%@&9c&%!§1i R
|
'%%W&@&rr'&&%‘?ﬁ‘e[s%@%a m%h%rngQ&g(fplﬁgéf&( 3“*@]%{28;0 dﬁﬂ}(n}q benzyl,

embadiment, R is dialkylamino
indehekadny &T%&ﬁ&%ﬁﬂfﬁ&&@rﬁm@%m&%&eﬁn@wtR is
dimethylaminé one embodimeninXain Otiterie b elimentifRis X is CH,.

(C8 C4)alkyl- é@@&%@ﬁ%n@mlgr@"&GW“M@QM'&B@Qﬂ@e%@&%@m R is
i E k]y éC’ alkox Of ha]Iogen In certain specific embodiments,
R |estg 5 8?} i qrﬁ’ hy‘i oﬁtlonally substituted with one or more

methyl and/or 'h%nat@@’r?mbod*ment REn(anedhkpemboditeie see i B talk@nts, R is
méntbered heteroaryl, optionally substituted with one or more

(C,-Co6)alkyl. kn M@!Q%ﬂéﬁt%pmmemt§nﬁ)é§eﬂ%%9¥leg{ %lesa(l&ché alkyi

another. em odlm (} In one embodiment

(%m’&oG)Iglﬂ 1 hgibetfgr?af@eghsgsflfjuatﬁﬁamﬁ? IR oI RRAVIAL: e A A TS R certaln

speernd i, R qetietrpif femqﬁmprw Reiptitgdihoiasiaieexyl, or

trifluoromethyln inoerothésdimbodimentc Rils (Co ikt (Gt ELB)aNd with

0@1&%%%%@?@994&99(@{ i—@,)aikoxy, or halogen. In certain specific embediments, R is pheny!
or -CH,-phenyi, optionally substituted with one or more methyl and/or halogen.

In another embodiment, R is 5 to 10 membered heteroaryl, optionally substituted
with one or more (C,-Cylalkyl. In certain specific embodiments, R is pyridyl or furanyl,

In another embodiment, R is -NHR".

In one embodiment, R is (C-Cglalky!, optionally substituted with one or more
halogen. In certain specific embodiments, R is methyl, ethy], propyl, t-butyl, cyclohexyl, or
trifluoromethyl,

In another embodiment, R" is (Cp-Cy)alkyl-(Ce-Ciodaryi, optionally substituted with
one or more (Cy-Celalkyl, (C-Cglalkoxy, (Ci-Cglalkylenedioxy or halogen, In certain specific
embodiments, R’ is phenyl, optionally substituted with one or more of methyl, methoxy, and/or
chloride. In another embodiment, R’ is naphthyl. In another embodiment, R’ is phenyl, substituted
with {Cy-Cslalkylenedioxy, specifically, methylenedioxy. In another embodiment, R® is toluyl.

In another embediment, R’ is § to 10 membered heteroary!, optionally substituted

with one or more (C-Ce)alkyl. In certain specific embodiments, R’ is pyridyl or naphthyl,

-7
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VAN ARRLE of methyl, methoxy, and/or 35chloride. In anothle{,T/

one or more (CI-C6)alkyl, (CI-C6)alkoxy, (CI-C6)alkylenedioxy or halogen,
In certain specific embodiments, R' is phenyl, optionally substituted with

embodiment, R' is naphthyl. In another embodiment, R' is pheny ?820[}7/02{)201

substituted with &&%&@hﬁﬂ@{ e@%ﬁ{t@m SResiigally, methylenedloxy In

another embo |men é 1{ . In_another embodiment, R’ is 5
to 10 memberéd h rf’érr‘ca)ﬂélrﬁ’/ "o oRnal'fyH s (bR APRAIBHE B inBreCaaliyt. In
(@iﬂ@%ﬁwwlqﬁ%&’taﬁs{@p@@m@%ﬁ@mﬁaenmzuw:mepyﬁdysé@mwwt in
onsemnbottiment, 22 iskasICB)alkykNiRodi@ent, R” is (Cﬁlﬁ ARG another
e@&hﬂ@éﬂéﬁ@h Ras 5'§)HO k@}ﬁ&%g’%t@roaﬁé d E” %otﬁier ETHDOH men %a?llim Qjﬁ?:% k%l

agfé fEmbo iment, R" Is (C2-C8)a in another embodi

ﬁé iﬁ&ﬁ?&?‘f&rﬁ%&‘ifﬁ&’ﬁt ope Ostbéﬁ%anciﬁhaﬁ@m@?R” is (Co-Ca)alieyl-
eﬁf@é@ﬁﬁeﬁﬂam? i8 1E80)aB0-tandther 5Sembodiment, R" is 5to 10
membered hetﬁﬁﬂﬁﬂélnibﬁdﬁﬁ@m@ﬁl@m%mmm%sé%QQ}OGMMI! of X, R, and/or
C]QO}Q {Cs48)alky!. In a specific embodiment, one of R" is H and the other

of R" is (Co-C8)alk IC( 0-(CI-C8)alkyl, in particular, -000-isobutyl.

In other embodifiH) €eirBsitiont 8 E?f%ﬁpgﬁeésaﬁ?%mmahm@m?aﬂy
Receqnthids Rit.asivat foﬂkﬁ&beiv)&.o# Sexamplesdnrelude, but are not limited to,
those listed below, or a pharmaceutically acceptable salt, solvate (e.g.,
hydrate), or stereoisomer thereof: As used herein, and unless
otherwise spegifigd, the term "pharmac ajly acceptable salt" re

salts pre o@ rf%%ﬁharmaceutica tajle non-toxic acj %A)K
incluging iforganic acids and oaré;ﬁu a d uitable non-togic™aci

includé ifbrganic and organic &gidg’such as, but not limitet'td; acetic,
alginic, anthranilic, benzenesulfonic, ben20|c camphorsulfonic, citric,

5ethenesu| ni ic, fumaric, fur |c n|c glutamic, glucoreni
uro =~pydrobromic, |seth|on|c lacti 8%,}0
n eli methanesulflecj\m Ci nltrlc pam0|c F@Qtjﬁe ic,%

phenylacetlc propionic, phosphorid, sallcyllc stearic, sticcinic! stilfanilic,
sulfuric, tartaric acid, p-foluenesulfonic and the like. Suitable are

hydrochlori rabromic, phosphon r|c acids. 10As.us
rW|se: olvate me —2:>=
com ov ed herein o reof that further w;c[g;ﬁe

stoichiometric or nonst0|ch|ometr|d* arhount of solvent bound by
non-covalent in oIecuIar forces. Where the solvent is water, the

t é)rlr\l/ge}\r Isﬂ e 4 aused( rzlg\lniw @otherwse spem@? %z
425 @e’ e
SUSH SO BA A4,

fil»t’iz T, <3 p<8} iy




15derivative of a compound that can hydrolyze, oxidize, or otherwise react

under biological conditions (in vitro or in vivo) to provide the compound
MIM%H prodrugs include, but are not limited to, compounds th

comprise biohydrolyzable moieties such as biohydrolyzable %‘En“]’éj 2007/ 020201

biohydrolyzable esters, biohydrolyzable carbamates, brohydrolyzable .

carbonates, hi Kolyzable ureides, and bjokydrolyzable pho “@*
J 0

analogues e Ples af p odru de gempounds 2
qm@e , -NO2, -ONO, or @ dQ hoieties. Prodrugs cﬁnt pically be

prepared u§|ng well-known methods, duch as those descn@pdun Burger's
Medrcrnal Chemrstry and Drug WO 2008/033567PCT/USZOO?/OZO01

g otherd)
blohydrﬂoly'!zable carbamate /gmo drolyzable carbon
"biohydrolyzable ureide" and "biohydrolyzable 5phosphate" mean a
carbamate, caro te, ureide and phosphate, respectively, of a

compound er ) does not in @@ @’

=the biological oi’?g
@\ou&d m' can confer upon t thdt compound advantagétﬁp opgrt

in Vivol'stich as uptake, duratipn 1 f fiction, or onset of acfid dr2)is
biologically inactive but i3 converted in vivo to the:biologiC 1y active .
compound. Examples of biohydrolyzable,cgrbamates include, but %eenot

ylamines, substi enediamines,
hy@yille ramines, heterorl/c‘lrr(‘rL aromatic amings;fan
polyetrhier amines. As used herenr, gnd unless otherwise cified, the

term "stereo isomer" encompasses all enantromerrcally/s reomerlcally ,

pure and enanti rrc IIy/stereomerrc nrlched compounds prov
hereln 15 in and unle ndlcated thet
pure means c mpo tron that compri

stere0|som r of a compound and |§ substantially free of other N
stereoisomers gf ghat compound. For example a stereomerrcally pure
composit und having nter will be subs

free of th gntlo of gh C‘A stereomerlc%m
cemplodr of a compound chlral centers wil

20sulistantially free of other dlasttereomers of the Qomﬁound A typlcal
stereomerically cpu)re compound comprises,greater than about 80% b

welght of ?‘: gmer of the co Jess than abo

somers e gonpourtd, more preferak)
tha 0% by weight of tEréorsomer of the cogﬁe.u%q nd ‘Pess
than about 10% by weight of fhe other stereoisomers of the Eompound,
even more prefer@bly greater than about 95% by weight of 25 one
stereoiso %}cﬂmpound%nd le n@ ut 5% by werg E@/":

r serépisdmers of the cofipbu n m prefer
alpout 7% by Welght of onec terediso;fner of the comp ess than
about 3% by Welght of the other stereoisomers of the compound
As used herein @ unless otherwise indigated, the term "stereomeriga
enj hed" g; posrtlon that g @ mséé“}ggeatertn ab*g%‘%ﬁo
oPon stereoisomer o 1 N

L5,

¥
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15

20

30compound, greater than about 60% by weight of one stereoisomer of a
compound, preferably greater than about 70% by weight, more preferably

wo'SRie:Han about 80% by weight of one sterecisomer of a6 RO a201

As used herein, and unless otherwise indicated, the term
enantlomerlcallé/ pure” means a stcreometicglly pure composition of a

compound chlral center( _gt;r} ). 358|m|IarIy, Pren
"eng c edn %I Nﬁg}o
n , and

of @ d having one ch
unless otherW|se indicated, the term aIkyI refers to a saturated stralght

Q
specified her 2008/033567P§;§§ /020201 Rep @- [
turated siai n alkyls inclu thyt-~ethyl, -n-progiyl,)-n-6

%b ne™-n- hexyl whil turit branched alkyls @
-sec-butyl, -isobutyl, -terf-butyf, - isopentyl, 2-methylbutylo 3-methylbutyl,
2- methylpentyl 3 methylpentyl 4-methylpentyl, 2- methylhexyl,

3-methyl @.thylhexyl 5-meth) .’, :
like. The @lso enca g45es by
hergln urdess otherW|se %'ﬁ%

e 07 alkyl containing frag! :
resonatlng double bonds between carbon atoms. It may contaln from 1 to
4 rings. Examples of unsubstituted cy mclude but are not limited
to, cyclopropyl, cyclobutyl, ey. P and adamantyl. A
10cycloalkyl may be substity it gne or more of the substituents as

¥

defined below. As used herein, and unless otherwise specified,
the term’ alkefgsyusemgeaeqre a stra eg hain or brfagca rocarbon hiaving

FW]5e SnEecl harmaccuttca
from 2 to 20 carbon atonis, sp ecﬁl ﬁ i 8car on atomg

stetelafy's @feamaﬂtﬁttrﬁ%ﬁdéw|Harr&rﬁrgtafliéae@eﬁ%ﬂcafbeﬁ%arﬁbwciudmg
dovbleibori 2Repgase matvBusttaigit-ohdiacahdhbiren sloegnic and organic acids such

(206 A0) aseaybs sl Q@;Nm%ti@ubﬁhéolb@kﬂ&@wifgn éﬁQHB%M&H&QJP&&'@YA%)’JmC,

Re terg ent 3-methyl-1-butenyl, 2- meth [-2-buten
cﬁmé‘teh'\/1é(2"’t>’ﬁ‘%3’“"’(%n%4 ‘éxe‘h"’ ’ ‘é“i‘é% ‘)é?’%egx”""r%t‘i%t‘%% ’X” Eeidc,

FUHEPRERVE, Atre éﬂirl'si‘“&?t‘évd%“? ’B%‘E’é“ngﬂa‘%‘a i Teﬁaﬁeﬁwmc mucic,
2uenervyticproribeyt, pdedanriit, Rxaeosnyhoshar3;siticehykichhie dotibile

u@ndmtaaaau@rmagrcaae mam@esurr&@@wamprs%qtumggdtecﬁraﬂther
tlyrr)%tied oup.. Ar Fn{yl %gup may be unsubstituted or substituted.
s S used’ ﬁ @ hd unless othérwise specified, the term "alkynyr
means a stra@h‘tséﬁB?FF‘dr%FaﬁtﬂﬁeﬂhﬁfYﬁﬁ%W%f BsdrD A P eV imeRfiom 2
tooRPooatiparyidto hes;ispecific alby.aF Ho: arke matoms stnaienspecitiaally 2-6
%Q%M%@%@Si%mﬁtﬁh I5AR5-0N8 GRIRGHGRIARTHRIE VRN e solvent is
pr %ggt?t'\é%sé“{;a r:ght chain and branched-(C2-C10)alkynyls include
ace nyf’ prop yn i butynyl, 2-butynyl, | -pentynyl, 2-pentynyl,
3- methyl -1 -bORHSHA, h&fﬁj@ﬁfg@*nwers -pbstytisgl srrctfiedy g keps Sutgdsagh yeans a
Kheptyayt s 2dneptyd ylaGdneplystyte b-0abeny oBreoeiyinyleiin@ikybgical conditions

Linonyyl, Zwmwnxtdﬁﬂrt%mmh il #ﬁ@&t’gwhcﬂ.&e&‘ét% nBNHHRS o,
ke The ple bond of an allyry aroup may b dnconiin

conju T S TSRS N (ST AR T fogs% ?ﬂ"a%f%e

G PsirzAde s subienmidab e carbamates, brohydro[yzablc carbonatcs biohydrolyzable

ureides, and bichydrolyzable phosphate analogues. Other examples of prodrugs include compounds
that comprise -NQ, -NO,, -ONO, or -ONO, moieties. Prodrugs can typically be prepared using

well-known methods, such as those described in Burger ‘s Medicinal Chemistry and Drug

-10 -
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As used herein, and unless otherwise specified, the term "alkoxy" refers to
30-0-(alkyl), wherein alkyl is defined herein. Examples of alkoxy include,

WL Rk pRtimited to, - OCHI, -OCH2CH3, -0(CH2)3CH3, Olg(ﬁ%g ?&%‘%ﬂ%g,’im

-0(CH2)4CH3, -0(0-12)5CH3, -0-cyclopropyl, -0- isobutyl, an
A@;%@Ehh@@mstfﬁi@éﬁkwﬁw ec{@%@%@&%ﬁﬁ%ﬁ%@% a%) tI‘C [ Z?rodr s (HL.
c%gg%lrggrg‘g (irog?sﬁvt% 4 ring qA ms. The ring atoms o a carbocytlic ar
group are all’carbon a oms. ry??’ ng 35structures include compounds
having one or figfes lirfgistutraiess direhigs peofrl tsiteros thopeliolyzable
conipoandstashwelhas:benzontused cayhoryebie maietias %4&@@§1yzab

5p%zpﬁa;@tra@mmmmyéamat@%m a§m%'%%a“y egti;gcg% Yy, 30 5%mpouné that

ocy I|c ring or bicyclic ring R‘epresentatlv Theld
egreii/l § %e?ﬁ/f r%%lléﬂiﬂ iNGERREE TeyIe b%@?&ﬁﬁ%mc&ﬁ@r upon that

nﬁﬁ’f‘ﬁﬁyld WQI%QWQ’@B@B@WTVPG@Q@@W@@OQG%OH of action Ascusedf action; or
hereisioapdunlass athenyisevereciiad, m&%mg@mﬁ%@’éomﬁms Plhmples of
as%mv&ggme%gma%g% O B rin B Lof hich atleast one

. one, two, or three) is 2 heteroaton ' RItroge amme@éﬁ SE‘)tr"%eﬂlfur)
I—Fé%ﬁ%ﬁ‘?%@ §ﬁﬁ8ﬁﬁ%§ﬁ?&mm%dﬁé§%@%wwrﬁ% pintyes, and

staletiiresrgeh as mono-, bi-, or tricyclic compounds, as well as fused
Petfrcc)ictyclltc 5m%ti%?eﬁwm%§é gth@sileigqagmlanﬁm%g Q%%E&HQ; |
R e & g“]az aroxa rli% yur naﬂl:'l SRR
ni](':om pasdes a SAE a%} )ﬁ %caﬁ)g%ﬁ eOme ?y EXI‘LCP é/ tmﬁ?’r %M?s &ﬁrljﬁ%léﬂyl

thlopheny thiazo enzothiop eny enzoisoxazo
qﬂﬁﬁ%ﬁ?ﬁﬁPWS‘é}iﬂﬁfHﬂHﬁ%ﬁ%lyl indolyl, oxazolyl, benzoxazolyl,
imidazolyl, benzimidibaolyknthisizelylybenz oiiiaze)ye isexazalsh ezl

|$§E§HﬁZ@$¥lp&Hr limy CWHQ@;H}WLEQ%’M B E’M{}%&HX Iﬂnw@gtllg%a’nhall lr%fyflrce of

cinnolin hthalazjn uinagzolinyl, benzo |nazoI|n [, 10quinox

agr‘. .n“’?(‘*"" VI a}lzl'ggl(%’i%cﬁ’lml“%eﬁz%ﬁ”épﬁi8)%7805}‘?8"2 wfﬁgwoa@ﬁ%fﬂ
1‘-’@16‘?6’%? Wﬂg one chiraposripadiiitsrehstaatmlufite s ththerwisesptoified! tive
teompéhmemytemdkyﬂ!mfmdapasﬁmleedleyh@mmmlwme@%m@{ptte
t@ﬁaﬁ@r{mg 9&9@%1:!12#&%@%9&%5 &P fl?ecg)%g&{n% hgtgr?i;% (s?tren & ﬁ' %Qly rP {e d

such as, but not Ilmlted 0, morphalino or. plperldln It should

T AL L A SRS PP Raand
g‘ﬁférb%hawrmwww@ plesettesigensredititocheracob rded imbreblyeightr than
|nbadidithary i thpstreoshemsisity Ofa mmzﬁm:@smﬂdmaf@@w@%ﬁ of
'%h@%k!?q{&@%%gré(é{l&fbﬂ% mgﬂ%e Evl%glgo? Crai%ra%% “rneae{%l‘ tﬁ'uan a truq}y’/ eby weight of

OI"[IOH of the structure is to be mter reted as en

B e D e eoneror
A’NT?WP&NS&@E MENRferably greatdhieninbenfith encoghpasse sunretiedsddthe
teentingpravestiag aaiueior tﬁaa@%g«.i RO S HISRBRES &fr@%&ﬁgsmusing

a compound qf this; Hgygpg%rb ara harma | agé accep table s
solvate, stereoisomer or prodrug th eerrévée ao(léj’t eng nmufeﬁ‘%“‘;agy enriched”

ARG TREGIS LB FseRS ﬁ&ssgf’i?&n@é‘aah‘é%‘e‘iﬁ/t%)hwé&hﬂﬁ mmmeagw%ﬁ
iptHibiue graaUbiiohof c8ithinveido kines 2Stchitting akuhpaintinpitadady greater

TN 2807098 blL ok Rhilond @ o MG S e DMK dbsfh SVIONE BRGNS BYer
Q,fpda({g[gbgg‘(dtheory compounds provided herein can stimulate the

production of cetain otheraeé/toklnes including IL-10, and also act as a
costimulatory’ Si§ifg o7 PIrHethestiStisrardittiag th inEtSasetioprodubtione”
afcenclinessuchl i asuisutmptsiimiteth tombbuddharick ond N cdmadditjony % eee).

(S&m]aﬂuﬁﬁlﬁt@ﬁﬁ*ﬂﬂﬁdoﬁﬁf@ﬂﬁ%c@@@%ﬁstzhﬁe?e@ﬁ@&a@tf %cﬁ@éli’:@%gﬁtlon ofa
ptpadmasiated geliviar,
As used herein, and unless otherwise indicated, the term “alky!” refers to a saturated

straight chain or branched hydrocarbon having number of carbon atoms as specified herein.
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30cytotoxicity (ADCC), Further, compounds provided herein may be
immunomodulatory and/or cytotoxic, and thus, may be useful as

V&@g Q,Hggﬁpeutlc agents. Consequently, without being limited b
rt

particular theory, some or all of such characteristics possesse $&d ’8{%‘?%8’ 026201

C%@}P&UHQ@PE&M}Q‘?&D%W@hmkgﬁﬂqgiﬂ}p%mﬁﬁeg%w ”ea“ggg ol penty,

and/or preventing various diseases or disorde

mana
of SRS S SIS ToRTS bt SR orhmeried e éawbeasoa%d@fsbutw
as¥oeiste erwithy rylogeeérisiyaimintitding. CompexRagiontlyReairy], 2-
Sytpasome | CARSHaxMacubay egenaration LN B3 andialatadnd the tike. The
S¥&W°ziﬂ9§1a§l§'£hg§§$%§&s %%}qnary disorders, asbestos-related

disorders, parasitic dlseases | munodeflmencg disorders, CNS disorders,
CNS injury, WEUsHIsaEsE v TThSs s PSR O SicrserrSisante

refedodidotdersidysunctional sleepand rélhtechdisonde s resonating double bonds
hesmaglohivapathy. angselated @l@@ﬁd@@&%@ E%eagg%},um}l&saﬁa&i&m@{ky
cy&gk &egu{gljgggpi ﬁ%rgers aPr\er%gy thecriD arl |s%e?¥ﬁ es rLd djsorders. As

e

used herein, and unless' 6 Frasp- e At A

aﬁﬁ%“{Féidﬁﬁé’i’?ts“f"é‘i‘&’rf%"f%oé?éﬁfﬂ%lﬁeﬁt'éfrsahﬁ%rﬂﬁﬁaﬂﬁ)ﬁpﬁ?f’é diswase or
disorder, or of/snecd hirbrensymiptoms assoeiates mat:larﬁheﬂdeagala&&@rs a straight

diserdar b%&@&@ﬁk&@@ﬁ%@ﬁ@@o%z&%ggg Qlol @HEUWE l@g thespre ngs

o%\é\{_ggsgg fztge isease or glso]r er resulting from the administration of
oRe orore Prophylactia G thsrAlsadfe 4 eeaﬁﬂg"teocgbé’ﬂffjaég‘f'\ﬁﬂhbw&ﬁd
dSPEEEnBH R SBRRT TR prsdieianeisiFCdh dallstedsi widawise dpedifiednthe-
tenmsyipsetentiyiprevaming- stoana ?,pﬁemgmti@me;rﬁrernt@am%t@@nﬂqn of
tmengw@_m@wmn%@e%Sﬂ@ﬁqﬁfﬁQ!éﬁ@%%&&ﬁ%%gte%oi %5 5;}{ MOy,

S}émLp _thtere?f As use ereln and unless otherwise specifi

terms "%anog G IR AY PR ﬁﬁﬁ%@’é%g?ﬁﬂw&éf%@%%ﬁl@%w The
sf&ﬁhh@%%ﬁégk@gsi@mgm@w wreMbEdincofiediscaseberdisonderdgroup.
oh.enkeayipone sympiomssthaseof s@ftrRedhe beneficial effects that a

15subject der')(?i?siﬁ%@eﬁl %%%QJQ%'S@%H‘I%Y%S% %r%f?eéj de‘?gmm Igy ﬁ' ! tﬁirc:e?%éj at strr]asght

ure of the djsease or disorder. herein, a

ofﬁ%?v%fsé""%%@%ﬂi’é‘a“ 8 ’“th’é%’&i?é‘t?ﬁéﬁﬂ%?fé&ﬁ\ié @ﬁﬂﬁkﬂﬁ‘t“‘%‘f‘%\ weijselg S
afrRAiGiamssaffieReatifoapydvidersrthemap eutivdetinfitt lnathentreatmentton triple

Managementefia CisRRsaH ﬂ&&ﬂﬂa{e@(@;@q&l&y@& mUﬂH@iZe%rQ@@pBr%%% 1-
summm%mq'%fe%@,wwa &%@@ﬂk’sgaﬁ Qg S%Gd? SF%EW%% gen?xyny;

% Ctive amjount of & compound means an a ell
ﬁ’féy BY'ir-CanBYatRith iRy el apy \%ﬁ%ﬁﬁraﬂﬁfé@’b tHerapéitic

beaefitl, 8-nonynyl, 1-decynyl, 2-decynyl, 9-decynyl, and the like. The triple bond of an alkynyl
group may be unconjugated or conjugated to another unsaturated group. An alkynyl group may be
unsubstituted or substituted.

As used herein, and uniess otherwise specified, the term “alkoxy” refers to
-O-(alkyl), wherein alkyl is defined herein. Examples of alkoxy include, but are not limiied to, -
OCHj;, -OCH,CH., ‘O(CH))ZCHj, -O(CH:);CH% -O(CH;)sCHs, -O(CH,)sCHs, ~O-cyclopropyd, -O-
isobutyl, and the iike,

As used herein, the term “aryl” means a carbocyclic aromatic ring containing from 5
to 14 ring atoms. The ring atoms of a carbocyelic aryl group are ail carbon atoms. Arylring
structures include compounds having one or more ring structures such as mono-, bi-, or tricyclic
compounds as well as berizo-fused carbocyclic moieties such as 5,6,7,8-tetrahydronaphthyl and the
fike. Specifically, the ary! group is a monocyclic ring or bicyelic ring. Representative aryl groups

include phenyl, anthracenyl, fluoreny!, indenyl, azulenyl, phenanthrenyl and naphthyl,
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30

in the treatment or management of the disease or disorder. The term
"therapeutically effective amount" can encompass an amount that
Bﬁgé&gg%\ferall therapy, reduces or avoids symptoms or causes o
dé@sease or disorder, or enhances the therapeutic efficacy of g@.’gﬁ%pmmzezm

therapeutic ageni.Z5a% SR8 IIRein, and.upless oiherwise speclfied. .

"prop ?)/Iactlca effective’ amount® of a compound Is‘an T amount sufficient
to PYEVIEAI"E RAL8 BrusBrtiin®i pRaVENTHD Ao aftapfcs gaome, two, or three) is a
propwAatical ly effectivereamount o a idompoundgneansain camoiipefnds having

th@f@@@h&'@rﬁ@@ﬁ‘ﬁcﬁl‘@ﬂ%c@a&%% kﬂin%P'QQQM'&UE%@BH@Q%@@IW?@Qd heterocyclic
pr. (\}/ll%e%, a propf hyI ct|c beneflt [ tt])e prevention of the disease. The term

actically Hocive AU c‘gﬁ%ﬁ%&?ﬁmﬁd O &PEND eﬁf‘%hﬁfa‘mﬂﬂy
|nﬁ’éﬂ?@%@”@’béﬁﬁﬂ"BFGWM%?&%MW#QH@WWL&@H@MM of
ammmmﬁmh&’|am'€161ﬁgei%qumo!my! pyrxamales okeangsfcaidazolyl, imidazolyl,
pﬁ%ﬁﬁﬁ%@@ﬁ éﬁ%&lm%ﬁz@ﬁ%@@f %LQB% PQMEQIP?%%JEB%%QE& (ﬁ\ﬂbﬁejfdn azinyl,

- %gnt nos. 6 281 23i0 an g E‘h ]7 to Muller et al., in various
pg?,ent RAT ”afd’m%’“'i‘r?cl’d P BT RSy o B3 Ar8 Bt ANA 1
pﬂwﬁgh”é‘GYNéﬁi@mﬁe?PmmZb@&’@g(Wké&Wélrﬁ Brpetoti8 plastio-benzol 1, 4]dioxine.
Syndrome); 2004/00298324d |ur@3bﬂ&bﬁds5%§ﬂ@6¥tﬂ@te%@%té@@@ﬁmﬁﬂt’ Rfers to

VariQusiby @f%% f,GaRgeN ea@ﬂge%(?%@%ﬁ%%ﬁh‘%sﬂg%“@ adcfzév heteroatom

(Treat gntg;3 yelo ollferatlve Diseases). Examples also Inci those

At h?ff 505 4 e B NRLS B F0RE AN these references
are mcorporat’ééi‘ﬁéﬁé?l“m%# éfittretiesiyyramfendrtece\y @picted structure and a

20853/ QR35h RIS BRQAHRRA2Bkure is to be é&#@éﬂ%&%@@@?%%&&%ﬂﬁe(f the
neliiderhilae DaRlmIee (R, FaNGRIS o Ihe SKI, 2UE AR ng“?ma&%m bold or

node; breast; cervix; uterus; gastrointes ina racfj fu
p?S@tﬁ&n‘%ﬁo?&ﬁ‘fPéEfﬁﬁf PRTERRAL BiFSTric s ta A Hemested A srcemprasng al
kitimeysoparsaigas; bone; spleen; liver; bladder; larynx; nasal passages;
and AIDS-related cancers. The compounds are particularly useful for

5treat|ngzcan§& S fotﬁg_(t)y.

myelomaanaa“ te-and cn KeTias
myelogenous, WW@C%EFW@%WF@fé’GR@ﬂal§"@rﬁégc@ﬁ’t’9’dm1@$mf
theripsairdens caditvelers ednipr doenting, qﬁtb'k/emm@robmaﬁlﬁﬁﬂﬂ@ﬁdﬁmﬁémemabie
PEHBEW A, m&aﬁm@mra eher spaaut%@gﬁma lyga%%%[&aot

li advanced ma 10am loidosis, neuro a to
g, g’v%eﬁ%ﬁ@ﬁogﬁ%%&?a&w SERGSTE DR TR AR o roBrieoine

mfﬂﬂ%rff&fwf@ﬁbwra@ﬁotﬁa Era.ﬁétmgﬁoﬁmés ﬁaﬂ%gmwawﬁmmg
bliaiitedimnopamitaligrient glismasnts puvidat maalignant glinme aRARIASTIST cetain
3@[“’@@%@9 1@@@(@@31291 @lﬁg@g@@g{!ﬂg HQ%&%FP SE:%QFJJQSCJH PIRL ! & Cti%l]u]tmg

ad enocarézlnocfna ecta cancer unresectable coIorecta
roguctio okme suc

carcinomar metas a Hepatocs Iuﬁar Cave |‘r‘f8%ja°1&d5§f'§ CAFbindn addition,
kﬁ%‘a?w@ﬂfsa‘eéﬁ%‘m% eBledaecrahkeifive o Ao nibdyndphdryiiorelsehotdiular
(SlxkindgRiass. ymplhonespaaits btodgd n@eiymammaﬁ%@ﬂgﬁml
lﬁmBQMdW%?Ué L@él‘c\ﬂe!l A‘X%&Qmu@qg&%laég:%equem?” vme?JpQ eing limited
%gc%lz(r)ll]cular lem(pr gma, éFetastatlc melanoma (localized
méf’anoma INETRAg BUE h O TRt erggfﬁaf’ﬁ?éﬁ%‘h%‘fﬁ)“‘?ﬁ%l@ﬁ%\ﬁf’“ded
e o ﬁ?ﬁll@ﬁﬁﬁt’ﬁf&ﬁm eUsion meésorrelivna syindrdimess or
pésitdareal carcinoma, papillary serous carcinoma, gynecologic sarcoma,

Examples of diseases or disorders include, but are not limited to, cancer, disorders
associated with angiogenesis, pain including Complex Regional Pain Syndrome {(“CRPS™), Macular
Degeneration (“MD™} and related syndromes, skin discases, pulmonary disorders, ashestos-related

disorders, parasitic diseases, immunodeficiency disorders, CNS disorders, CNS injury,

.13,



10

15

20

25

30

35

20soft tissue sarcoma, scleroderma, cutaneous vasculitis, Langerhans cell
histiocytosis, leiomyosarcoma, fibrodysplasia ossificans progressive,

wiormone. refractory prostate cancer, resected high-risk soft tissue
sarcoma, unrescectable hepatocellular carcinoma, Wa|den3{’8ml§200’7/920201

m@g@ew;qqm@mmgm@ew@y;@y%l%%'“dO'S?e M% ma, fallop

tube crncer androgen in egendent prostatep cancer, an oge’n “a’é& Obd‘eﬁ?thy
SR RGBT AR BN B e aMchonohigre =t Aiesndtthvenp Reatsious
caiteses etrefiotfresapy-insensitive prostate cancer, papillary thyroid

carcinoma, follkigukas mwal%g@mmm%m& thy E&&Qs@%%ng%gm%?

Iectggg%%ggampr%ﬁp cn;; q;mbodlmp thefc ceris static. In ano
4
embodiment, the c%%e“rzgilso?é)frrgg?o?§a6?nr°éS|st§er‘?éeeo i %‘?ﬁg 5?36”61%‘“@

IR Hrdsinee & patine Errisoamdiendsthis Cl?i%hﬂ@‘i"?@ﬁ@@fm pagwos refer to
meithodspfiy eatingy 3Qpreventing okdmanagiogsasions feum sebISUKernas of
SuRhoRmGaRElRERPRARYE: Bk ERA, 9@59}3&9 W@L@M&A@%%@ Mg @cute

lymphoblastie e‘dﬁ%’{’éa acute rin%/elﬁ genous leukemia and acute
myeloblastic et T g 1 R P SRR D s BEF VPR A GRS B
ré&f&t@f‘ﬁfﬁ%@*ﬂ@%‘%é@@qﬁf@)fﬂs‘ﬂmﬂmmm% MRS 2O06/0636894 a gisblishedisorder,
FelriiaroOn2e0nmdushhisesicorporated in its entirety by reference. 35The
ferm leukemia}sloss planantosplgss o 1e Hlagt g esues

he [Igu'lée,mlﬁ gncludes tgyt not limited to, chroni f\oc he feukemia,
chromE TRy 1o R RSTRE e t&ﬁf&"f?ﬂﬁ‘ﬁﬁ%ﬁ?ﬁ's%tiﬁﬁk%%‘ﬁféfoﬁéﬂiﬁd or worsening
nérdigfarioudireiike niial arramatessmydob tstel| cifenite tiradelitEemishat -

canjbe delapded; sefaaioryios asisiant E@&Q&Bf@é@@&aﬁm%mtﬂ@@s&@ R
W,2008/033567PCT/1jS2007/020201 "relapsed” refers to a situation

where patients who have had a remission of leukemia after therapy have

a return of leuRERA ELIL ARME!TQtRet shes BRe re dsemautietin affedisamount”
celfscontpeunst imaahectonffiorenekistaridt rdferpiatia toircitmstaneamhere

patiegtscemem abasdolansive: beatBRIb hava R IR EHKS IR GeUS dDated with
URRIG A Mhisorder. A melthAMOINGLERECINC embadiment, this nvention ¢
encompasses methods of treating, preventing or managing vanca< P
o RARDHG AEL, %H&m.wgw&w%a\jm@qymaﬂmmwﬁwtéqmcum benefit
"ipriip ezt y ef ove admerte g (jerisessg oo tigo o N 0P @ SATShatd G Be ctive
re:ﬂ(ihﬂﬁﬁﬁﬁ‘&ihﬁill@smwmwW&t&%aiﬂhgrapget%&wm%%pmms or
ugnelpElorglfRaion oL pgi cells SIS f the ipmyne syste

|

including lymph nodes, bone marrow. splaen. Ivarand gs fritesatir Agent
10tract. Exanf1ES SRR aictlses mﬁé%a*ﬂ?ﬁuﬁé@rmhwﬁam@m%m
lynrpinB iz, W@y isphenytic lyfiphomarefintednediataidiffierentiation is

Iliﬁﬁj’rliﬁ ediateslyprpharytic émgtm%ka %%@ﬁa@ 91(85% 514@%%9{ atﬁ'lgrapeutic
Bh{gg;{élgr luchP% a PDL entrocy I(X]mgwoma iffuse small-cleaved

Iymphoma D Eh ol é)ttj SPRMPBOINE %%%S’/"f%‘é%‘f%ﬁ@?ﬂ%ﬂﬁ&
d‘éﬁ"ﬁ?ﬂ?ﬁﬁ&fﬂ%@%& o ‘B@ﬂsémw@é@iﬂﬁ@ffw@vemm@”(ﬁm@mampehﬁfusmoum

Bhasticoarnes nventl@zpnéiophomeass dSrxapesHidiseasastantophylactic
digsgrders associated with, or characterized by, undesired angiogenesis

include, but aﬁe no I| ited to mflammator riseases autoimmune
ra e

diseases, viral QIS s%ase§ ancéa"hée"hé) ﬁ%@%"e‘g CSifAVETE BrlussRY 2pActdintied o
dissadssstindt %@6&?&@&5@% isBisad s ehbioidaMoveistular aiosdsguatent
retificetiee vagddiaritisdas es aribsube osis/(rBENVaSCRIRRIDNAIABE 4, 2004

(Treatment of Myelodysplastic Syndrome); 2004/0029832A1, published February 12, 2004
{Treatment of Various Types olf Cancer); and 2004/0087546, published May 6, 2004 (Treatment of
Myeloproliferative Diseases). Examples also include those described in PCT/US04/14004, filed

May 3, 2004. All of these references are incorporated herein in their entireties by reference,
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angle). Specific examples of the diseases and disorders associated with,

or characterized by, 20undesired angiogenesis include, but are not limited
%ﬁﬁgg%qiosis, Crohn's disease, heatrt failure, advanced heart failure,

renal Impairment, endotoxemia, toxic shock syndrome, osteb&rtArfad 7020201

retrovirus repligation,.wasting..meningitis, silica-induced fibrosis, .
asbestos-inducg%l fibrosis ,e\fet'fe"r?'ﬁ‘ifw‘%{.‘é%é%%Fr?’%’ja’ﬁlél“ﬁ“iatﬁ%?:é’%%%&%3%%? skin, such
hy B EYEIRBM M EtrsKe, RHEhRSEH) SRESIEeHTSERAitEcy Rtguitery; prostate; colon;
mEeroTytie tinbriiahaefrat tory; dnemiastanddbeydaletan ByRISPIMAL. liver; bladder;

25Examplesetpainincuse Hutarennt ﬁ*@%ﬁ?&%&%@ &HQ%%%&H{&

paign é’lgcl.:iec%’sag e blg Oar? gzeomsagli"](')%ﬂ Fs)tllé IéShe .September 15, ’ i
w?wﬁ%ﬂglé; fncorpgﬁgt%%ﬁeré?héi by refreréncg. SPedHE %ﬁﬁ%’?%f'ﬁjﬁﬁ%ﬂﬁ%ﬁmw

bUATB RNt folY MEbTbEs R &y rivae R FopRIpAL paind myiedfsdimkomias. The
nocigeptiveaihdineuiopathte pathioviseera painvimioraineghgaracheand:
pestanalativepain. 30Examples of nociceptive pain include, but are not
limited to, pai ssocia}ed with chemical or thermal burns, cuts oldie skin,
contusions ofnt%ee% I CetR ARy RE A BSHHT iRt BA S 25 d
nifBfeitoRt paire X amiptees ingineuroprtticnsdimoneludatiBe taierotiimited
tg GRSty pe i GRS dypacha eflexseyppaibgiieysirophydR S oreflietor,
neuIRuaRGHACSIRA M TElIGK VS aRY. Aosympaiielcally maintained

u y of bo

pajn syndrome, causalgia, Sudeck afrop on ,Gé?a’oanepursbéystrophg,
shotidar W%ﬁW%VﬁHF%H%@?"&%FMJﬁ?%&%f&%ﬁ%ﬁﬁ?éﬁ%’éﬁ%ﬁw&l%@ﬁ?@@? gancer,
pORTEHevEtRe nEtrhfgiancancetawitddrpainlphrantomnkn e pairy, sarcoma, karotype
fibﬁmﬂwégaa@gbnm _ ;a,tllgt@esymgméae;cmu&lsgmgdﬂngfpai@ﬁmgm, non-

p ] al ia tlcnce ro uat__ st-stroke pain, .
s e S A o e e
pamrOITREGTEpRth i de ififos et essetinaakaemy erliae strtrors.
vinetidtinc wndt Visltade, ocular melandrsali sedghereinsdielitermsaaeuapieral effusion
regigRdipain: SR OPiton a RESInARG p iR SRR LEIRIGS, SYRAIOBIR S rcoma,
n;g@g_sglg@[r(g%:ag in | isorder characterized. by one or I[po.re of the

erma, cutaneous vascuhils, Lafgerhans it i .
following: 5pain: whether Spontanecus or eversa HediKgeRiSsnia

(AR PN L P A RIS P RE R RN S ARSIy A MEpsState cancer, resccted
hiyperagedistexsggerateteresporse tacaciimnditsathal 8 dsratyrmonly
rrmadwvmmé)ﬁia,as&aot@é}wrwéﬁmﬁw%%mégm%ﬂ&&%%@é’%&éﬁa‘%fymgen
yeaselaeveln pan afier an ankle sprain). regional pain that i< fot Imited
to a singie peripheral nenve aiafriBUiieN " 4rRu AUeSHOTHRA LG stse: hormone-
(& SEE M ATterstib APt iove Aty prhitrosis)asbociated! withaona,
trophidaskimrdOchenges thaifland:nail giewthaghrownalies. and gutaneous
U&ﬁﬂﬁtm the cancer is mmeﬁ QIIMQ' @%&ﬁl%g %ég'ﬂxqu H‘%ﬁa‘&%’ grerbspé&nce
re pot Ign}tedgpfa%%sg described in U.S. patent publication no.

55/88 7485 pu fishied May 13, 2004, which is incorporated herein by
reference. SpBcfitsesélinpreediresoed &itintearenotdinmiec rsthtrophicatiey)
MByexuglativerfgias) iMbs agersefaiadimacidp Radiy(ARNhoe Y Rid@lhia, chronic
nequaskdlgiisaton N MLRIeinaL RigmentsRIthelum driachment. .

(e anatyophy, of ptngl piament epitheliun (RPE). L L
EXamples of skin diSeases imerude, Bhsretatdimitaders s tesdislog in
ity . BB eRe A0 P L2015/ pllisbiguru py BliRHE S apie mivar2@:120 06 ntirety
vidnictkisnircorporated herein by reference. Specific examples include, but

are not limitechip krralnassAndIeIRISH Y MBS S0 133588 Qe e

Esgrders qhglragterizcd with overgrowths of the epidermis, acne, and
Wr‘ilnﬁrlnég_mc ude onic lymphocytic leukemia, chronic myelocytic

teukemia, acute lymphoblastic leukemia, acute myelogenous leukemia and acute myeloblastic

s, but e not Himited to, ¢

teukemia. The leukemia can be relapsed, refractory or resistant to conventional therapy. The term
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20As used herein, the term "keratosis" refers to any lesion on the

epidermis marked by the presence of circumscribed overgrowths of the
WIHslRYRE,Including but not limited to actinic keratosis, sebipé

keratosis, keratoacanthoma, keratosis follicularis (Darier disease

'n%ﬂ&gdfqu%w%ralgﬁ%9§ @h&?ﬂﬂ%@%ﬁ@%&%@t@ 9 &h “E@,(gnp& lé:h %'i%tgi%er therapy

pﬂl aris et plantaris), keratosis pilaris, and stucco keratosis. T he term

"EtiR T TAPRD S A Tl Aot P &k & RS, Kerata hlo g e term
véreliesoserilisiplei e Seviiliscivolar keratbsispdteratodermfier ordkeratomasnt, have
Theitesmeusekiodneis keratosis. also refers to seborrheic wart, senile wart,

or basal cell pﬁpl"&ﬂ;@s SFAOs osdli%ecnqatgacg%gn %d b Ongssoel:s pn]eot}l;%gf)tt treating,

following symptoms: rou appearin ryt ematous papu
pRIGIFEY & figuas! %%%Ba‘t‘ﬂ&geéﬁf ??%@H%Wﬁﬁaé@s Yergiotake, Haneloredhgil).

ndek itedtapic thorak)s ekareseenses of Keratihsefersed o Rsraitanaoubelial
h@m%mkwaﬁkﬁamsﬁﬂﬁ@&@m@@&%%ﬁ&aﬁ%ﬁ&%ﬁpB'leEPﬁBLecﬁ AGRBIASSs in
acaniiags, parakeratoss, dyskeraoses, papilomatosis
hyperpigmentation of the Dasal cans" S&i %“r‘*é‘%i‘f 73" FRIES g apd gastrointestinal
abPfoTATRsE BQN%HEQFBH*’LH@W%"MQ% trrateryeptlitherekomndvErhalimphocytic
prevallemeefdftequdmoticeliaarcinamasiate fymphocytk XapiIRs, afISMuse poorly

dtﬁﬁ@«%@ﬁ%@& disprelers %@%@ﬁde\éﬂmc%ﬁ%%% &%%EQ&%QW&EEU&% cell

include % 9 |m te to any condltlons diseases or disorders
%ﬂ? %‘5 Oré"Séﬁ e %’?Oovergrgvytﬁgeo“fffﬂ%"é% [EShiEmRRemifg! it be
n&enrﬁ'ﬂﬁéa%nﬁﬁ*r@éﬁeﬁ@oés@mﬁiéa Wesiqrap ortiazeiismabsenical
keratoses, sigixahplesedbeaiataWarky-eyskesat@mai\iPdniHeRORIASIS undesired
cokpidga ATl R AKRAINE TIANAIRRLES (R AR i
arle uin |cht osis), knuckle pads, cutanedus me anoacantrhoma
S%S%a%%f %8??:35"1@“%&H&Fﬁi?ﬁsb%"é‘ff‘é%dr’é?ﬁﬁﬁn%“'E‘dﬁﬂt?é?ﬂ‘%{ﬁ&eam
réﬁ@@fé%é%f?yaﬁﬂﬂ'ehﬁlam TCRPYowerdehtisclonsacUtdratUschayichwdens the

disgRRespariiltipleamnanin DRse dhe Hi@}d@?ﬁ&@?ﬁé&ﬁaﬂﬁf&:"&é@a&é%@d by,
(@,Pdwmsmg%gzm s SYndrome ENLY, ichifvosis vilg Uig,@%ﬂ%%%'};m,

CO ta IO% I'UI’I ) nodu laris, an acant’h05|s nig ricans

a%f“ﬁﬁi?nﬁﬂ%r‘ﬂﬁ%?&‘e%‘i?f&ﬁﬁﬁ& %Fé‘i‘é"héﬁt%ﬁ%{fé&%@%ﬁﬁﬁ@
d@ﬁelﬂbédemiwl@ p@bimmmnwsm@ﬁlaawaﬁms pehbiisheduadtbiesi 7,

2006 indiglviscneenpaitedDariny-reles ﬁcﬁrﬁpgﬁ&%ﬁm !@ﬁerioda ntitis
'%9&&@%?%5@%“&@’@@&9%rE—?P%‘:%” and relate %e?é%!ders Examples of

pulmonary hypértension an elated disorders inciu Ut are not limited
to: primary pu%’ffﬁi?gﬂpﬁ%‘éﬂélﬁg‘?owwpﬁ 5’%6%&?? peTbsdamy S- patent
hyybéireension 18R PR fdeh ilidl Fried-eppotadic, RRIS,; Wpraeapiflamted herein by
Wmﬂ@ﬁarﬁﬂah{fﬁe@ﬁaﬁdﬁﬁhlplﬁm@@fﬁy@{E%E'%?ypﬁr%@%gﬁﬂv%ﬁhﬂ)wumpﬁh|c pai,
P nary. arter ertension; idiopathic pulmonar ertension
B PP A L IR A R s
aREHBEERNY; functional classes Ito IV pulmonary hypertension; and
pulmonary hypertetsidinasspdiatedhwithdHated 16, 10458 6O paiandte;edtwith
V@w:&uIars@mfaum@reumwalcmh/télﬁm;égmmgmS&E{Q&%ﬂ%f%ﬂ%ﬁm
agutic. Stenosis 154 Ga5 ggyoprathx mediastinal 15fibrosis, anomalous
pulmonary venous or%lna e, ulmonary venoocclusive disease, collagen
vasular d.seaééa%ﬁg%ﬁﬂﬁ%awaﬁgéﬁ@ée RARpiPaS e tio & RAF iges ArfRES
towing,. sefeh asfentiirayringy, GoByenital heartdiseasey QUIMOMary, MeReys

hyREEEARIIN QR Qgﬁgﬁﬁ%%mw@ﬁcﬂ:’&%%ﬁhy‘%@ﬂtlﬁkmagodystmphy,

sordered breathin veolarh pove tllatlo disorder,
%‘ﬁ%ﬂ"?f ‘é%ggﬁ‘f?e to Righ altituc Eyﬁ% BeaFf m’“ neislils oo e AR

&ﬁﬁiﬁfa@i&‘e%Rﬁ&&é@?"&lé@é"s@‘%6%@&%@%@@%@@@@@% Fpifd cord injury
thronibdehrbotirobnmectivic tiosubyditease;duprishin phacincke pain, lustic
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systemic and cutaneous lupus, schistosomiasis, sarcoidosis or pulmonary
capillary hernangiomatosis. Examples of asbestos-related disorders
wRrldge,utnot limited to, those described in U.S. publl on.no.

2005/0100529, published May 12, 2005, which is mcorporate %%%?917 2

254& I8 aRe SnPRRGI G AXAIRIESHDCIGR . RUL TS RQLIMItEd O, 4, uge such as

mesotheliom ma, s{?estoss malignant pleural effusion, benlg exudative

ef¥lljn§|r(')sﬁm% eura plaques, pleural calcification, diffuse pleural thickening,

rounded atelectayigd fitipitidrmss Eenreniet lagigrebmoerndrome,” “CRPS” and “CRPS
Exwm@lm @nﬁﬁﬁﬁﬁﬂl@@i&ﬂﬁ@&lmm@rﬁﬂﬁﬁ%ﬁﬁiéﬁmﬁgﬁ 19 nhRS€1he following:

‘E ﬁ”@ﬁgh'é} ég!o%m%@ I&%Qﬂe({]?ﬁc#ﬁ% 7a 109 Vnla Fflealcrii & Qrgseggisbeetg gi sm’g qgssthat is not
w

ich is incorporated herein by 30retérence. Phrasitic diseases include

disBAleRR Y a?gw&sﬁgsaﬁ%éwwﬁ& FRSIRTTR AR RIS S asvalig ey axldly
bt iR psfredatas Esofapoitariuaty Pe ovitin Pevifax, Rarmdlariaepdin after an ankle

d @mw,megmmf@r\tlﬂm, iLn(ﬁ-ﬁﬁht&p!@@mhglgw hebat AR/ Qﬁtrhumgﬁﬁﬁa,i%&om ic
b@ééb&ﬁaﬁ!& EI; g egg Bltera %quﬁe %}o o%ge£ }§ B %?élsisa A8 c? e th% trophic skin

ayetanensis, hlsto ytica, | manso
Fgﬁ%% LBl oiss g*PBMFQW&“%ﬁ“" aﬁavepwlwmgn)omer dlseases and

disorders caudedripjenaiMBbinuniaal inirécelu lanparasitesnstichias i ulaot
|Imuga@b&@,uB@@%@b&&ﬂ%ﬁ@h@%@%@%@%@ﬂﬁe%%@ a@&swm

d wczoon. fells ass Hammondia ssp and Thelleria
%ﬁl arg% s%rgﬁég ﬁ%%%eg%%? gp%u s neise ?ﬁ“&ﬁiﬁ&"*6’Ul”§?é°n"’c§'f‘>l””°{‘*"'Y)
e

GrdaaiaRa MiaBessTelard Wm&bm&%ﬁh chefsidnhassieasiplarisation (CNVM),
toxoplasmesispitheningosncephalits, e raiitisy afflﬁbziaﬁ@n@h&.@tﬂﬁi&n (B,

2008/033567 %Qaﬂ{yfé%@@ﬂg%Qa%@]m@f&/é%t%ﬁp&él9&9%%@?%3910”a 2tibed in U.S.
cyclas or|a5|§ migrosporidio $r$arla5|s trichuriasts, ancylostomiasis;

strongyloidiasie. TOXOCAN AR I!F(l)]ﬁ SRR Hbipajigcorporated herein by
or?é%ﬁ%éré%&ﬁmabﬁsm@e#ﬁs@efgmméas=temu dermstitisdoalasd dyytoms, skin

an\rma&mkdisdiﬂ&mmclixadml&ﬁoaa‘rgmmm@ﬂmysdéé%%ﬁwm{mge
but are not "Wﬁﬂa@h&@ﬁ%é@#‘i{é%@aén q‘ers tg' EIP llcagognnﬁ ?’H {s maried by

f|| d November 30, 2005. Specific examples Iinclu but o

HeRisene abasmmskegd sremnes aﬁﬁsé&rpyd@ff&éwwfrﬁwmmw actinic
e!ié\ﬁéﬁéa Rpsratipderaeriakiyitetasinmb dradpsthibicyite syreeo teaeh inmeaal

vaiiable iansnogieficienay kigoafisiemey. Wihbypaiiahd cdgliﬁ%\é)’ ehaiis
d&l%ﬁ'@% Jgpbcgjﬁef}%ﬂc)ﬁ’hm%%%geagl%%t %Wlﬁh th errrs](t)omca lqu}égalgosrs keratosis

genesus Nezelof syndrome, selective SUbclass da Iciency

transfeﬁ?r%ﬁwgﬁaﬂ?ﬁqéﬁl%&ﬁhéFﬁfémfslr‘fFéﬁ&iFfW|%‘t&%iﬁm}Elrlt¥F term “seborrheic
skfiiPoi@lsX shifsiedel salbparain agto bein entiagrtatinkeld rpeviere. cRaisie ¢

intaeeHefiBRIAE Y more of the following symptoms: rough appearing, scaly, erythematous
papules, plaques, spicules or nodules on exposed surfaces (e.g., face, hands, ears, neck , legs and
thorax), excrescences of keratin referred to as cutansous horns, hyperkeratosis, telangiectasias,
clastosis, pigmented lentigines, acanthosis, parakeratosis, dyskeratoses, papillomatosis,
hyperpigmentation of the basal cells, cellular atypia, mitotic figures, abnormal cell-cell adhesion,
dense inflammatory infiltrates 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
spinulosa (TS), erythrokeratodermia variabilis (EKV), ichthyosis fetalis (harlequin ichthyosis),

knuckle pads, cutaneous melanoacanthoma, porokeratosis, psoriasis, squamous cell carcinoma,
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Examples of CNS disorders include, but are not limited to, those

described in U.S. publication no. 2005/0143344A1, published June 30,
wo I vhigh is incorporated herein by reference. Specific exam les

include, but are not limited to, include, but are not limited to 1182007/029201

1@&@)@;@@@%@;@0@4 rlarasis AENgimsL Qs %%%?am%uﬂﬁb”rsgc%w%'?%e AT

§ iH{@ on 'S I[?lsease ultiple Sclerasis other néuroimmuno

oS Ao Ra sralivgh Wﬁﬁ@%@|&ﬁ1@?ﬁ‘&l§ﬁ%%’d@§wy“dm6
coPRgIottsRwss kst ot ivrer aosheitsperiotrgh tindelzanana mnessics nigricans
digorder, or discreet memory impairments that occur in the absence of

other central ngr) YOUS SYSIEM,Im ents mples o CN ries and
related syndromes mclug‘é but™ aré’oﬁc?{slllrrﬁlitiieé o J6th 55'? } st?fr%ﬁéﬁcfﬁfmbed in

U"s” REITEARIOH &89?’%22@&4%5 pﬂ"é‘éf’?@&?é?ﬁﬁ@ﬂsl%’“%@@@%i@hfl@mmd herein by
|ﬁé@fﬁ@ﬁat&&%@ewtwemfépénndm&pedm@emmkes is1ekddBschisk A nlies of
liitechie, GNBeinjuryidamageianereiaies %Q&(@ﬁﬁn BFIASs DHE BIE.00%

li e} gAIC aln second r traumatlc brain
w?#r%qef?cbﬂgﬁ{n w? l?r(g %ﬁuse oS r%’tﬁr % alt?l%'] I, P edrEaediphtH:

Sfaeaﬁ%@%%w Wé‘0893?%%&!3&’0%}%%1?{!3&??@!*%&%Pét}ﬁnpémbnhumhew
hérmﬁm elyipenimalinematomat. 25p0 sidicioMatic P RaY: GRIBNICPA),
vﬁ@ﬁi@ﬁ\@&ﬁiﬂéﬁaﬁgmﬂlﬁ%?%%‘&mﬂ gler RG pama%,lm%y bagute,

Sg;mghromc SCIl,.central cord e, Brown-Sequard syndrome,

antenorréomegye/'ﬁg‘%?ﬁsé)m%tgﬁﬁ@ meateﬁg #ig rﬁﬁ%%é" é“ﬁh‘ﬁé“é‘ij‘tﬁh@“”“““m
sUHE gAY 4 ditratgetis Shb R spmilis otk satesie dagishopathy, mediastinal

chirsoipusmess;sheadachecnauseRa@MAFHSn INSRRN-I0sS. didsll ERPegen vasular
CURlBoplurTeshvisioR-. PN AR, Slage Aistubances, ifabilly,,

|nablllty Rconcentrate nervousness, 30beha |ora |mpa|rment cogm

BT S Lsipes, pulmonary “E?ﬂﬁ‘éf’%ﬂ%é%@@“of*ﬁ%&rﬁ‘éf’é‘ﬁﬁ\‘ﬂ@a@%wﬁéﬁase
mﬁ&@ﬂ%lwaw@%ém ditstgied wenthatelmeiuhepdiseiises, dBpeeifitironic

examsples i ifgﬂlﬂdﬁ;db,lﬂeﬁtﬁidlHﬂff@&ts@sé‘uwam%m&ywkﬂfagﬁsggﬁégm disease,
dd%ﬁ&ﬁg%%ﬂdﬁ%d@%%ﬁ%%ﬁﬂb%nﬁaeac‘?ﬁnse’c SnSILF xlsjer@é) rl:%a}:n}g mcludmg

infl matgﬁll diseases, dermatitis, cystic r05|s se iC shotk, Sepsis,
G ShoER e %ﬂ%dﬁ%ﬁ??ﬁ%“ﬁ?f&cﬁa"%%ré %QB%@%%@”%Q

doLoXICs
|§éﬁ@?ﬁmﬁffusmn injury, meningitis, psoriasis, fibrotic disease,

cachexia, grafwersidshestdisenss d&%@%@l&@%@%@ﬂ%@&%%@é@%@éﬁbed
rhl,Q_l}l g‘%@fgﬁg? WYZ%H@’G%%] iJSsFad%a ulge.gg&y ch -IS t

inflammatory-powel disease mu%tl & sclbroeis gy i Pcﬁlﬁ’gmwd herein by
SRRPET ARGRLS SERID IS s A RatIT el e belvoes sebstti, rofignan

Wﬁ@"@ﬁ@sﬁf\lé@?&“ ienerstivaais2008 /038P 6ARCHIAL B 20072020 20 use pieural

Bxamplesehatherseleraminand:selated EQ@E’J#&@S include, but are not

limited to, thogﬁrgﬁglg p%g in. Ud% . cléll%clz nno. 2092/0054899

puplished May 9 ich i mcorporate FRSShBY bR fapedoscribed in

§pe8&?&'°§§&%ﬂhﬁ’ﬁ|é%&ﬁ?&eﬂﬁ‘éﬁl&wﬁe’t*l’n‘rﬂﬁ@a vdiklisneisoTebimditions

irnfsbeieg Rerherio dokaresisideliging restinakis aitm%aﬁehtha;nﬂﬂ’é&éueﬁﬂ%sites
SU@*’E@-SL@-B@QQ‘@&M Egtgangmaﬁh@mgt@ mbécﬁnﬁ' g}% Qeg LAEHJ;Q\I;GP‘ m i,

vasgularinteryention are co tegg late e invention |nclud|ng diseases
of thejﬁég“gvésgu?]énr ahd T r’e£r11a Syste errgI Bs%c?"ue s u?%’l’.”h it 45, Getigraens,

Entibtalty “ﬁ’efélﬁfﬁﬁ%ﬁ*gscéréﬁ‘afﬂy*fﬁtér‘éﬁé‘iﬁti"oﬁ?ﬁ(’lﬂ@)l peteuanbious
transharvirrdscofonaiyangioplasty (FIA), CaketE-peECHIBRORLS: caused by non-

tianslumisal angieRIas il Ak ROTRRRALY DRSS BIallRGLANTIORIBSH. i\

516 tatian. peripheral percutaneoys transfuminal intervention
gﬁ%o?ﬁ%%&g%?n%r%{%}? opliteal rteries, t?%ur@%?lﬂalfff)e’rwfﬁﬁeﬂglﬁﬁ are

ﬁﬁﬁfﬁwﬁé%rﬁﬁﬁﬁwﬁﬁg Tﬁé‘“r@ﬂiéb\hﬁ@f@ﬁﬁﬂ‘iﬁf‘d%d@éﬂ@,lmgoaﬁ the
gfopssystemicdireriessthabrhaydse. incneedobire isn kil of MRl @iQiasis,
contemplated by the invention: Artery18
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Body Area Supplied Axillary Shoulder and axilla Brachial Upper arm
Brachiocephalic Head, neck, and arm Celiac Divides into left gastrlc., .
' hepatic arteries Common carotid Neck Common i@ac DIVI%ES o1
ﬁﬁ@éﬁg and internal iliac arteries Coronary Heart Deep%grr{g%?ﬂlyﬁlﬁ%

D%Qﬁ%%&&%@£§&kh§i§%§’é§»é§9@§sis, microsporidiosis, ascariasis, trichuriasis,
ancy!estomiasis, strongyloidiasis, toxocariasis, trichinosis, lymphatic ﬁiaﬁasis, onchocerciasis,
filariasis, schistosomiasis, and dermatitis caused by animal schisiosomes.

Examples of immunodeficiency discrders include, but are not limited 10, those
described in U.S. application no. 11/289,723, filed November 30, 2005. Specific examples include,
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,
K-linked severe combined immunodeficiency.

Examples of CNS disorders include, but are not limited to, those described in U.S.
publication no. 2005/0143344A1, published June 30, 2005, which is incorporated herein by
reference. Specific examples include, but are not limited to, include, but are not limited to,
Amyotrophic Lateral Sclerosis, Alzheimer Disease, Parkinson Discase, 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.

Examples of CNS injuries and related syndromes include, but are not limited to,
those described in U.S. application no. | 1/284,403, filed November 18, 2005, which is incorporated
herein by reference. Specific examples include, but are not limited to, CNS injury/damage and
related syndromes, include, but are not limited to, primary brain injury, secondary brain injury,
traumatic brain injury, focal brain injury, diffuse axonal injury, head injury, concussion, post-
concussion syndrome, cerebral contusion and laceration, subdural hematoma, epidermal hematoma,
post-traumatic epilepsy, chronic vegetative state, complete SCI, incomplete SCI, acute SCI,
subacute SCI, chronic SCI, central cord syndrome, Brown-Sequard syndrome, anterior cord
syndrome, conus medullaris syndrome, cauda equina syndrome, neurogenic shock, spinal shock,
altered level of consciousness, headache, nausea, emesis, memory loss, dizziness, diplopia, blurred
vision, emotional lability, sleep disturbances, irritability, inability to concentrate, nervousness,
behavioral impairment, cognitive deficit, and ssizure.

Other disease or disorders include, but not limited to, viral, genetic, allergic, and
aytoimmune diseases, Specific examples include, but not limited to, HIV, hepatitis, adult
respiratory distress syndrome, bone resorption diseases, chronic pulmonary inflammatory diseases,
dermatitis, eystic fibrosis, septic shock, sepsis, endotoxic shock, hemodynamic shock, sepsis
syndrome, post ischemic reperfusion injury, meningitis, psoriasis, fibrotic disease, cachexia, grafi
versus host disease, graft rejection, auto-immune disease, rheumatoid spondylitis, Crohn’s disease,
ulcerative colitis, inflammatory-bowel disease, multiple scierosis, systemic lupus erythrematosus,

ENL in leprosy, radiation damage, cancer, asthma, or hyperoxic alveolar injury.
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External carotid Neck and external head regions External iliac Femoral
artery Femoral Thigh Gastric Stomach Hepatic Liver, gallbladder,

“;@%ﬁ;ﬁ% nd duodenum Inferior mesenteric Descending C%@ﬂms%é%ﬁmm
and pelvic wall Internal carotid Neck and internal head regions Internal

iliac Rectum, lﬁqmmﬁﬂgg&%&%mh9&&&9@&&%&@%@ %SPA SacTSINS oo,

vagina L ft astric. Esophagus and stomach Middle sacral Sacrum
aR/%ﬁ d?fclosed?n .S, publ;cattonpno 9002/0054899 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 afier vascular intervention such as angioplasty,
stenting, atherectomy and grafting. Al forms of vascular intervention are contemplated by the
invention including diseases of the cardiovascular and renal system, such as, but not limited to, renal
angioplasty, percutaneous coronary intervention (PCI), percutaneous transluminal coronary
angioplasty (PTCA), carotid percutaneous translumina} 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, alt of which are contemplated by the invention:

Artery

Body Arca Supplied

Axillary
Brachial
Brachiocephalic
Celiac

Common carotid
Common iliac
Coronary

Deep femoral
Digital

Dorsalis pedis
External carotid
External iliac
Femoral

Gastric

Hepatic

Inferior mesenteric
Internai carotid

Internal iliac

Left gastric
Middle sacral
Ovarian
Palmar arch
Peroneal

Popliteal

lShoutder and axilia

Upper arm

Head, neck, and arm

Divides into left gastric, splenic, and hepatic arteries
Neck

Divides into external and internal iliac arteries
Heart

Thigh

Fingers

Foot

Meck and external head regions

Femoral artery

Thigh

Stomach

Liver, gallbladder, pancreas, and duodenum
Descending colon, rectum, and pelvic wall
Neck and internal head regions

Rectum, urinary bladder, external genitalia, buttocks muscles,
uterus and vagina

Esophagus and stomach

Sacrum

Ovaries

Hand

Calf

Knee
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Ovaries Palimar arch Hand Peroneal Calf Popliteal Knee WO
2008/033567PCTTUS2007/020201 Posterior tibiaCalf PulmonaryLungs

lanShoulder Superior mesentericPancreas, small intestine,

“%a%l%llﬁ%rs%qrm RenalKidney SplenicStomach, pancreas, ang&gﬁﬁ%mmmi
Subclav

SGRNINY: ANg transverse galgiT TesticutarTestes-UinarForearm
Ex%n?rgles of dysfunctiongl sleep and related syndromes include, but are
hot imited o, those discloset™ U.S. publication no. 2005/0222209A1,
puliitsiséd October 6, 2005, Retsiesht is incorporated herein by reference.
Speeific examples include, kinaye not limited to, snoring, sleep 5 apnea,
insegpnia, narcolepsy, restless leg syndrome, sleep terrors, sleep walking
sleep eating, and dysfun tional sle p associated with chronic neurological
br PSR AAtory conditions. BRtERic neurological or inflammatory
conditiopsninalgde, but are Protilimited iy SomplexmRegioh ahRaine colon
Synei@me, chronic low backdgain, musculoskeletal pain, arthritis,
radigulopathy, pain asso ia{,eld g,N,.,i}h cancer, fiboromyalgia, c_h_ronic fatigue
syndrome, visceral pain hladdér pain, chronic 10pancreatitis,

neuropathies (diabetic, post-herpetic, traumatic or inflammatory), and
Examples of dysfunctional sleep and related syndromes include, but are not limited

to, those disclosed in U.S. publication no. 2005/0222209A1, publisked October 6, 2005, which s
incorporated herein by reference. Specific examples include, but are not limited to, snoring, sleep
apnea, insomnia, narcolepsy, restiess leg syndrome, sleep terrors, sleep walking sleep eating, and
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, radiculopathy, pain associated
with cancer, fibromyalgia, chronic fatigue syndrome, visceral pain, bladder pain, chronic
pancreatitis, neuropathies (diabetic, post-herpetic, traumatic or inflammatory), and
neurcdegenerative disorders such as Parkinson’s Disease, Alzheimer’s Disease, amyotrophic lateral
sclerosis, multiple sclerosis, Huntington’s Disease, bradykinesia; muscle rigidity; parkinsonian
tremor; parkinsonian gait; motion freezing; depression; defective long-term memory, Rubinstein-
Tayb: syndrome (RTS); dementia; postural instability; hypokinetic disorders; synuciein disorders;
multiple system atrophies; striatonigral degeneration; olivopontocerebellar atrophy; Shy-Drager
syndrome; motor neuron disease with parkinsonian features; Lewy body dementia; Tau pathology
disorders; progressive supranuciear palsy; corticobasal degeneration; frontotemporal dementia;
amyloid pathology disorders; mild cognitive impairment; Alzheimer disease with parkinsonism;
Wilson disease; Hallervorden-Spatz disease; Chediak-Hagashi disease; SCA-3 spinocerebellar
ataxia; X-linked dystonia parkinsonism; prion disease; hyperkinetic disorders; chorea; ballismus;
dystonia tremaors; Amyotrophic Lateral Sclerosis (ALS); CNS trauma and myoclonus.

Examples of hemoglobinopathy and related disorders include, but are not limited to,
those described in U.S. publication no. 2005/0143420A 1, published June 30, 2005, which is
incorporated herein by reference. Specific examples include, but are not limited to,
hemoglobinopathy, sickle cell anemia, and any other disorders related to the differentiation of
CD34+ cells, '

Examples of TNFu and other cytokines related disorders include, but are not limited
to, those described in WO 98/03302 and WO 98/54170, both of which are incorporated herein in

their entireties by reference. Specific examples include, but are not limited to: endotoxemia or toxic

-91 -



10

15

20

25

30

35

neurodegenerative disorders such as Parkinson's Disease, Alzheimer's
Disease, amyotrophic lateral sclerosis, multiple sclerosis, Huntington's
isea dykinesia; muscle rigidity; parkinsonian tremor; parkinsonian
Vgait; rgjgﬁgﬁreezing; depression; defective long-term memofy; F/U52007/020201
Rupipsteinavblsyndroms: (R dementia; postural instability;
hy&%ki{n?égc disorders; ’synucle;)il;n di c?r{c%l%(x;.jersss;S 'Egﬁ%ﬁﬁip%"ﬂs@e‘%?réﬁogfl?&%ﬁ%&& as
stria Sﬁisgré?eé%a&@ﬁ'éarﬁf?)ﬁ VSRFdIRshsesiwheaTah 2 tafsry; iStinpragermor growth;
syHERBATY Mot0r nkurordisbasewithegasikingpnian teatt sem -/ Hoey
dmmy;f;gpmm?y ﬁtfwm%eltr%w&rﬁéIW#{%E@W&%E@%@%& disorders
catfigabas: gengration; frontotemparal dementia; amyloid pathology
disorders; mild gognﬁ?{/ér?%jggﬁgé%)ﬁ%% SIMeT HSs£88 Whignartritic CO“‘}Z‘;‘D“S’
parRIFSBRTErEPIT ISR SehE: wrfl vervs ieaiSpset 2 alibanEerhn’s disease, ulcerative
Chdifiaks Hagasti diseasens GpuSespiroeeseleiar 2 Qataxiat:linkedang
dysstniaparkinsanismapsiondiseane yRskingtic, disorders; chorea;
ballimysidesioniaemers Amyoliopni eIl ST T S e
trauma and fyocionus. P> S eSS RBINGEITIG bRy Helerie
reTASGeaIEEY dRFS iPreImerinaiin: biwsieiin Hntstvtdietdseidefioritredisinst) Schexia,
pabifcationonow2@E6I0i 434204 Lopiilishet=kne 3R R0R:ARICiSion damages,
ingarpgiated NeIin Ry Lol netsSReGHIC & les jnclude, but are not
limited gg&igggggpogi%?%eq athy, sickie cel Sﬁgegr:ﬁ%f%;nb g{ﬁﬁéé‘fﬁse‘?mses’ viral
disorders related to the aifférentiation of CD34+ cells. Examples of TNFa
and other cytoRifge felreheisoiders ifctodeyidabihe notdimited dapthose
d@%ﬂiﬂﬂ@éiﬂ“ﬁé@ima5ﬁ)aam’ddé{y Q8¢ Hgvat?@,tgagfc‘é‘(ﬁ@'%s@i@nwr vaeeine

incarRprated;hesein;in thel reties by refere cific examples
L AR 0 SR, s

2008703 358 7L (FES0B G2 b P bR inemtaccmmerteskihirdeabeot of the
réSYsiatn Alselfslres® dyndroni eotionedses Giptiom diseasess BuGhh 3SR IS 1
hy&emaﬁ@@ﬁﬂ&él@&ﬁ WREGLS h‘l&ﬁ&gﬂ%ﬁ@&i@&; \Qﬁg_gpﬁ?és m@omodu]am
SRS WAL AW, Chionic pumpnary, inflammatory seases
reperfusion injury; myocardial infarction; stréke: ircutatory shock;

rheumatoid artifriiis EfSRPPEdiAsdENNpInge e fbmreasel i Bacothieble sal,
dfsbirtie re Beisehcasr inestve dtoid farthy die thier caaioishsspendy lissific indication to
osteeatt)ptiseand, othanAtNHHIC.co m&gmmﬁa%ﬁgnﬁ hpg §h§$¥? tis ée%cral[rgdo tc %'ﬁcagent

shegke graf host disease, wasting, Crohn's disease, ulcera vé
RN A I R
HR2 K1 58418 S SpBirtintshe spfartion et A S menmie Fetateobtisorgessbout
stitrmagseprioshacke sdipsis, iendatexiosheskidhenodnanisinck A ered
S@mtﬁﬁy{w%@?ﬁg%ﬂ R HH&Q%%l%@rwuﬁ‘w'c@%!:agé'a’, ne wc?k n, one week
10myeRnacisrial kﬂi?ﬁ@%%ﬂ?”é@%é%‘?8p30§a5'5' congestive fieart falire!
fibrGtic disease, cachexia, graft rejection, SREOYSHEGH e aftEion, or
CBHERTBIGE: damiprembatimeniuhedaisease, fromisttion! dermeges, A0he, from about
HybeedsiehelveBlarsirifumy;boiral infections:®usk AeHRASE CAHSRARYND mg,
hRiR@BoMIIIS RS Y UBut 50 mg, from about | mg to about 50 mg, from about 10 mg to about 50

mg, from about 20 mg to about 30 mg, from about 10 mg to about 25 mg, or from about | mg to
about 20 mg.

4.3 SECOND ACTIVE AGENTS

A compound of this invention, or a pharmaceutically acceptable salt, solvate,
stereoisomer or prodrug thereof, can be combined with other pharmacologically active compounds

(“second active agents”) in methods and compositions of the invention. It is believed that certain
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conjunctivitis; or atopic dermatitis. In other embodiments, the use of
compounds of this invention in various 15 immunological applications, in

wRbHgUlasas vaccine adjuvants, particularly anticancer vac i
as disclosed in U.S. Provisional Application No. 60/712, 823%?%@9%@&&01

S&mgﬂla@ﬁslm?%ﬁe W@f‘gﬁt §a§@ﬁ9%ﬁ9{r@£§9&m%%ﬁﬂ& &?t&p%tsl 'eesté/a %Xor dfsorders and

refer nce, is also encom his aspect of the invention also relates

?Hetﬁ’?’e"‘s”ofy“?“’méuﬁ §a6 tﬁﬁ? ﬁ‘f%ﬁ‘f%ﬁe?r? Bt P RRTRARIH & ion,
tr%%ﬁ Rﬁ‘ﬁ‘ﬁi‘f@@%%ﬁé@#f&*q prb cHbya, divedsess ang okne thveddus abesvak o
inttednomodd atery: 20coimpolRds-siicBas rrauciieR O Adesensitization of

a“erglc reaCt'%@ ‘O more S&C()ﬂpa%§§esl%?&1§&g}9% BE’B% c?e!ntpel%slg & tlonétgcgdaand

pharmaceutlcally acceptable salt, solvate, stereoisomer or ro

tIFQTEST Vary &E%Sﬁ%?%‘ o%%&?g"gﬁ%wfagaf’s?féewiﬁwaﬂﬁéﬁgtovﬁée'ns) or small
treaksticplegermsirtioinmamig edagetaiid gongitiomdtalpatient; and

amount of seqnagAGtiNe.ag anrlasdsitanyGaneIal: SAMRAKAG.Of this

Ve gxe@crg@mafm% ically acceptable salt ;@2? 'V% am{%%feo'gom&

or pro t ereof, may be used In an amount of 16 Fingres"!
a%ﬁ?e& m@abfé"reaa%?tmﬁ%@ aamgml.wabe@mm@wmmh SGN-40,
(lysethe samvadinoereadmitiiste reidbiiacisddaofthetreairieAt and LAQ 824);

pﬁ@temmm@fema@a@%ﬁ@m&ﬁﬁ@% éQaﬁbéQeﬁ(ﬁ?ﬁgs) QNG WREK AR P R  or- 1
week o WL th%rlt amoumi thagor}lc e ses gr decreases over t%e course of

treat rtr?e %aéﬁﬁeibent%shvaos?urﬁeﬁ‘a emer“?’fnoT"t BISF SR BHRSRIL RSt a5 for
CHABRAETON ABbISHINE e RS FOPIRIGH il S0btdngrialiatsrerase
150 rngs;fichkiaie ithbimg; i &ablk 200m0g; AGFR ahitbk QRg:torabash 00

nagk: tﬁmﬂanafagwn@a 14@@9 E@Eﬁ%{&é&&@@%&% @P%&L@%&%&% srcedgsn% and

fro abo t from about 20 mg to about 3

S pC s e e M I P
S@@&IWA@WWW@WB"P‘G filk-1 spreifio iiprsuinbipfethiS UadEion, or a
mtammzﬁe@tly1aﬁoe1ﬁbabie(sahas@b¢aien§teﬁe@t5@mm Q- ors (such as,

thgraah #aBipe.£aMBIN X el clive.co m
(Second ac Veé‘s’;.?iﬁejgg e A R e A

S D s o sy e ELimls

is believe
d&fﬁi‘ﬁﬂHﬁﬁ’éﬂ“‘r%‘?ﬁ%f?’?\?@?kt%yﬁ’eF'giétltmﬁyqri!th‘éetdmaftmérmqmpammmambypmts
diseasesor @sqrdetsrandigonditions and symptoms associated with such

diseases or d@Q&Fﬂﬁ%%c&a%%Fﬂr@%ﬂ&?Jd@h%{' Q%eb%tg:%glbggt?‘ with coanr%ounds of this

harrpaceutlgall y acceptable salt, solvate, stereocisomer or p
tHeraor, ¢ %e“‘{}vér??fgea?ﬁ%‘i/fﬁt?%\ﬁ\i@%‘eb@ﬁfé@f? é’é%vﬁﬁﬁ‘éi’téﬂ"?ﬁ'i‘ﬂ%“é’ertaln
second actlvé:@[geqfﬂecﬁafﬁdﬂm@@W@aﬂ@ﬂmmpmn&mnﬂeaﬁa\zeecond active

ingredienis.osagents Isarde; %%&:&@H&H&Q%@%&Qm%@mﬂé A th8min,
'QM@@&OEE@%%‘E&?Q%%Q&%%Q 2US£a0 be large molecy eﬁ%ﬁ? i PIRtEINS) Or

small molecules '(e.g., syn hetic inorganic, organometa or organic

R et Fé’é)a“i‘:%ﬁ?ﬁfe%ﬁa?ﬁéa?ﬂmeaéﬁfér%eﬁve‘%@é‘w%nrﬁémeétﬂbﬁt epérhtbt
|nFifttid e, Hieianateqebinticy Petnhsfachors; deytokines e ssoneetanalcanidride;

mﬂwwlrafmh@@@eeﬁpa@&&@&@%ﬁf@fﬂ%@%@a&@%ﬁ&%@ 8h€ulfan;
%Q& &Rﬂ anaggggsjt%@aéa%%rggglcarb(élmcr carbgg{at?r%( %ﬁﬁn Lllgfln%%al\ll'uﬂ-lcc)m
hydrochleride; carzelesin; cedefingol; celecoxib; chlorambueil; cirolemycin; cispiatin; cladribine;
crisnatol mesylate; cyclophosphamide; cytarabine; dacarbazine; dactinomycin; daunorubicin
hydrochloride; decitabine; dexormaplatin; dezaguanine; dezaguanine mesylate; diaziquone,
docetaxel; doxorubicin; doxorubicin hydrochloride; droloxifene; droloxifene citrate;
dromostanolone propionate; duazomycin; edatrexate; eflornithine hydrochloride; elsamitrucing

enloplatin; enpromate; epipropidine; epirubicin hydrochloride; erbulozole; esorubicin hydrochloride;
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Herceptin, rituximab); histone deacetlyase inhibitors (such as, for
example. SAHA and LAQ 824); heat-shock protein-90 inhibitors (such as,
5 | 7-AAG); insulin-like growth factor-I receptor kinase
inhibitors; vascular endothelial growth factor receptor kinase Phiibiggrezozet

(s&ggn@% forexam A ulin th factor, rec eptor inhibitors; _
@Eﬁ }%yﬁtldlc aﬁ%ﬁ%ﬁ%s%&%@e%S%%\?{ HOrs: Ofkdﬁ FRaes’ ?’1 ko% “toprine;

IRABIPSTS: BRI Tlrnridne S darahisp RhogrbAthlyapRtacil;
eﬁbfﬁ@i@‘ﬂ@@w B fogtitsodietusLpmeasp i gxarinpies WasitiZowdaDydroxyures;
(Henoeptingyandopes uatmiaR; (@{Bﬂa&@éﬁ;%ié(xﬁ@ﬁae@ﬁ'Qﬁng{@,%:(ﬁy&gcﬁl%nde

for, vastiem inhibitors (such as, for
egfﬁglgﬁﬁmﬁfgﬁéﬂﬁas@f{n ¥ ?t%r’s §’E}§4ﬁ%’ S &ﬁ%ﬁzﬁ?ﬁﬁ%‘g A p

|3‘1‘2“]H%‘ﬂfnb‘isg’i@t&’é}ﬁ%\"%dw@Q&%ﬁﬁowﬁmﬁﬁﬁﬁﬂﬂ@%mﬁmmx@a@ﬁonde
agr2eior escample|dPidA-6 65782 )neinbrioc ol gantibedies (sueh aahdoExate;

?é@fﬁﬁ@xaﬁg%ﬂfg%%rgﬁﬁﬂxg%eiwi@é%nﬁmﬁt‘%&?@%@éggcg%ﬁggj&q@%ﬁc}gl lin;
r nd antj- a antibodies, Ex es of small
m@%%u?ggactlgjg} acgl%k%%sﬁ cludes Biit Are Aot %50&5}%&# YRRl acid:
antrrRlEr St Ca ﬂr‘éﬁﬁfbﬁ‘ﬁtl‘t’gs(’éa'@ ?%Fﬁ?ﬁﬁr@ﬁﬁmwﬁp@bmg@mnd
activercernpoeridsttiatcar;bertommbinegmitcompasneds; of-Histone
25@)&%9awaww@@%&%IQW&-&I&UM&@MM&%b&é&ﬁ%& fhe:

prevented or mech?(g%e For instance, for the treatmen

Py e nan O TSSO SH TS a Rar B B HEP s Ryare clhaernsyeringol;
afalgt! ﬁ‘ﬁﬁ%i?@d%émﬁtﬁmﬁﬂmmp@ﬂﬁ%@tﬁmr@e}iﬁpad'i@wcwhmejgemamum
boytexarids;apiviciniag| aidpiein; acpdagale MygkoshiPUderACTORRRY cin;
a@@@k@lﬂ@d@ﬁ%ﬂ%@ Qe@ﬁfﬁ @gyzﬂl%bgerﬂy(g Xgradea{g]rr?:}fr) r:arzr? ?e%lgocs? e, tteroxwone

amsacrine, gnastrozoe anthramycm asparaginase; a

3089 AL RPR IR %”é&%ii‘&?n%‘?ﬁpbéﬁmﬁgt%ﬁ"B@%%aéﬁawwr&aﬁﬁawde
bigatstrentcHyerbchibricehdsibrafidedirmssytaterbize g sinobleomyoislin;

sulfalepkregriaassRoHNT MW'W@@@W@ﬂe Q%ngmy%lastme sulfate;

calusieranesgar, [ rg%rb latin, carmystine, carubici
hgq{ochlorléfgécgfﬁgg% ieﬁegf?:é:;%e ((:&éa?ffb 71%6 %ﬁcu%ﬁé?:lfr%f%n”imé’i‘hmm

Pkt ners FS B E R iRRSY ’Bﬁ&ﬂjﬁ’rﬁ%fb‘ﬁa‘fﬁﬁiéiecﬁﬁ%mémosmn
dﬁ@ﬂ%ﬁﬂﬁﬁé’)@a@m@oﬁwcm daunorubicin 35hydrochloride; decitabine;

gexonnailz:itxlrmﬁ&gsa@da?g@as Q@&@Q%&Hﬂ%ﬁ?@ﬁb&éfﬁ g%ﬂﬂ%‘(ghy?mx vitamin
gsetaxel: doxorubicin; doxarubicin chloride; droloxifene; drgloxifene
citrate:; c?roymosta%d%ﬁ?%rgp%ﬁé%g C azgﬁq%caln CURTARS é)éafg e%ﬂb?ﬁﬁﬁﬁ'@“

nhko LR RERN ISR Al TR A1 RIHaLiRG: SHin G HRtesissiproptitindniephidbicin
hireindidito pidkac it ulozoleteesesubicin dnjdipatiaiidein dEanesis inhibitors; antagonist

2@%%&6@%1@@3&93&@2@&%%@5@? @&n&ﬁ%&éﬁ&%&e%ﬁ’%@?@te
xeiridin

sodium: etanidazole e, etoposi te; etoprine; fadrozole
hydrochléri eqa"‘a“ré ine: %Sn?%t?ﬁ} isils wﬁclagt'?a d?frr%fﬁ B ghGLBsatRoptosis

FRFOF SRRSO RepeRnto e R AR IRéS %@tﬁfé&ﬁ%@éﬁﬁﬁf‘g@m@mbimma%
gentreitabimerrydneciiondsichydioaureaxidaticiadyerachlasideron; azatoxin;
ifesiamicke birefosingsiRk; %l%tdﬂméf IRQLGGAG:, %Wﬁgn%gﬁgghégnz%ghjorms

Slanis g%e acetate. letrozo leuprolide tate; liarozole hydrochloride;
omet?rexo ['Sodiurh ﬁ%ﬁﬁlﬁ%ﬁﬁ%‘ Sggxak’r? oaér}ieF "ed?ﬁﬁﬂfgﬁa‘ﬁ FrirabiBioedt; bFGF

rﬂﬂg?fé‘ﬁs'?ﬁémm’@@mSrmmiﬁé%v&r%mw h»feg@:r@stmeebaetesm
rhefEng srolndce tatértimelphelanimeliogarik; MeIEAAORMIARIIN C; camptothecin

raethelexalfi-MEMOteRIM RO MR tRc, MEIIeHe R AndNide:

%g)ggj;%n Eglto%r%mwtbmltozglllm mltomalcm tom¥C|n mitosper;

mitotane: o anan ﬁcarroc%'l%r‘faseemmmé‘cbe’ AoiTE ECC%J castarosperming,

cecropin B; cetrorelix; chlorins; chlomqumoxahne sulfanamidc cicaprost; cis-porphyrin; cladribine:

clomifene analogues; clotrimazole; collismyzin A; collismycin B; combretastatin Ad; combretastatin
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10nocodazole; nogalamycin; onnaplatin; oxisuran; paclitaxel;
pegaspargase; peliomycin; pentamustine; peplomycin sulfate;

wﬁgf&gngjye; pipobroman; piposulfan; piroxantrone hydrochloride;

plicamycin; plomestane; porfimer sodium; porfiromycin; preo%%Héﬁ‘H’é{m‘”

PraGRRNR IR QBRI AMELINEID, PULOTMAIR BXOENONER e ivusves
pyrazofurin; riboprine; safingol; safingo h?&roc \loride; s?erﬂtfsflne; ’
SifffiPA2 & P BN Y Bty PRl rEsH R RS Gy artiag fefaifate; cytolytic factor;
15hpeirtehiovidmabpioinbistinkhshidiEatin Bsttegiaiiig deks e pMoz0GiR s famide;
ﬁtﬂ@a‘@fﬂxﬁhw@@w&mﬂ;t;@ﬁ%@@é? @g@ﬁm,Ia;gq;e@étwgléyfggsemgﬁamrone
roghloride: temoporfin. teniposide; teroxirone; testolactone; _ _
tk?éfg" dl%rlgﬂaezg% : |((3%1 S_écﬁi%e ;Ogﬁ}?p{gé%a%cﬁq%?ﬁ] Fin P Ap Az ATTe" fotcififestgocosanch
citite e dihRdd e tarer eI IR s ploateinaiistrarermin Srbteisrate
glerounetiatesitiptore instobuloz eterhyidigehiaside :inari, Bpstand; Jredepa;
VaRreatide: mrsgm%ﬁémgmmw gé%ts;tgg%n\fg&?ekgmagzasl,'fe@g%;sme phosphate;

vig%&gé&%_\%des;n su k:f;ama\; ine idin&sulf_atg- vinglycinate sultate; _
vinleurosirie Sﬁq%%fé;%zﬁﬁ%ﬁgfblﬁ% PV rardso SARTE" iR ferrastine;
sitfater s btiabivedmedavonoistativirenhibrdn bitminmyd footionddostriecin;
Okhenseconpeiagentsdnehide; putuareirned; ideddio:; 20:00ix1s2Btinase inhibitors;
dibydraunvitamaDSiaeinyiniasih. abiaierons: g acYVene: i,
a%?%}genol%a%o% I,e,éi_nf; al_d('es‘lé(—jj!slrjk{;%lrlllj];1 ig%\ Iﬁﬁfq%%rﬁ%g%éﬁgt%?aéﬁ?e'xﬁgm|r¥8‘1km’
ambamusfine; SiMdoY; O RS oR e (G TRT Re Al RSt ATt (Cleevec™),
alfiBERte TR ardtana PRtz okelimtitrograp iolidd; rrgiogeriesis interferon
inhibitershantagenisiRiariagenishde; iRl antir Az oplac,
”1%QTAQQE%‘B&QIIQ&BEQgéﬁo%'%ﬂﬂ[&giﬁé’fgne@; RLopiate C%ﬁ%@a‘?ﬁé‘- 3, anhesrogen,
atineo laston; antisense oligonuc eotldes; ap |cfi%o in g%(:maate; -
apBSIBE G ERE WS (RIYARSRS: BisapYesid negartiBrentinritliets degiolstatin; letrozole;
alfepPLD bR EBAtarginedesminasecdastiidriagoatarpeRgtanene;
atsumﬂﬁttﬁ,eéamBaﬁga.ﬁﬁld‘g@,&tm@tp&ﬁi%&%@%&@;@Wb@ﬁhﬂ%%@%%%g%@{%@?
agAIMiosng:hacsatin |l dervatives, balanol, batimastat, L
a 1%%? n§| gtgﬁ 'E'g'nczo od ﬁ%ﬁsni ;s%}g{’llzp)}?gtglﬁ%?é% r‘?hlé’j”%refa Ta@fgﬁexot tonidamine;
dEFRRETRE: BaesbietiicBe ity erarb Belmivdinpittip REddn Miiessine
bieaRssanids; isantrenessbisaziridinglsperriting; inidnafid existiateBe Ainase
biglig.lﬁslfﬁl_;riw&%??;rklf}@ﬂgmﬂjiﬁ@cén?ﬁ'ﬁ%g@%ﬁg@%gm%%@ﬁl&%@iﬁﬁﬁibitm
C I; galphostin ¢ carnptothecin 35derjvatives, capecitabine; '
cgrbégggéﬁidéamﬁsno?’tﬁaz%gt; car %?(féﬁr}n|dg‘tﬁ’aazcé‘fié;”t‘fg‘ﬁves“t TpseEArENonafide;
7O0° ARG G R iRFi PO LB ERE O R SO RIFEs B lsABRBiS: Erbitux,
(t@@@bfmb)stamp@rmhire mopb@wh@y!d"@wp«eﬁmmﬂmﬁ cell wall sk; mopidamo;
chlatogwineaing s foRasmisled LI atosk SisTROTRRYND: SRS bre.
mifene anal maz (V:/%);Jllslmycm A, collismycin'B,

ues: clotri ole;
-ACe ma%nc; 9% gs%itut Es zamai!cs" e tip: + ine: ine
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ORISR IS OG0 R D2 I h mloguE ceb Beidenivianidmibesedinnitric
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SRS iRadRec e ARR05aN0! AR B eH AR AR HING AaXQIURICIH .o
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edelfosing: edredoloman; eformithine arsRERer BHTtatuPespindieipretin B
STSIERIR 2E LR RIS AlHIsE e akticsh uhemsesndss tledam-triamine
antadonisrretanidazalefietoposidedphasphaie] Bxemasianesfagdiezole;
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fotemustine; gadolinium texaphyrin; gallium nitrate; galocitabine; ganirelix;

gelatinase inhibitors; gemcitabine; glutathione inhibitors; hepsulfam;
ﬁ%k')ofﬁ xamethylene bisacetamide; hypericin; ibandronic acid;
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sasaeppyahd, %Fﬁlﬁf%&@%ﬂﬂbﬁ%% 1%%@%&&%@?&%@5 aﬁ?}?gﬁ(éh %Fte
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spicamycin D; spiromustine; splenopentin; spongistatin |; squalamine;
stipiamide; stromelys n inhibitors; sulfinosine; superactive vasoactive
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triacetyluridine; triciribine; trimetrexate; triptorelin; tropisetron; turosteride;
tyrosine kinase inhibitors; tyrphostins; UBC inhibitors; ubenimex;

%ngggbs;nus-denved growth inhibitory factor; urokinase r. fﬁ%@smammzm

antagonists; vapreotide; variolin B; velaresol; veramine; ver
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20benzodiazepines, baclofen, tizanidine and phenoxybenzamine.
Examples of second active agents that may be used for the treatment,
VP(SGZYD%}H nd/or management of MD and related syndromes include, but
are not ﬁ'ﬂlted to, a steroid, a light sensitizer, an integrin, an é%%%%&%’ﬁ‘fm‘”
an interferon, & AApILIBE G AN, SIOMI AN ANGUOUORIIC, oy

factg) a regulator of neovascularization, an ar¥t| VE

pros{ag BRI SRS B B%sﬁﬁ‘“8“}5“ﬁy?6%‘§fr?5ﬁ@ﬁ‘“%fh‘%r‘?ﬁ‘%ﬁbéﬁ?nﬁﬁws a-hydroxy
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(seend. Badeatent hier,6)2 26|34 8) Ateltacy dlisgaa0gits gl arivalive S kdEam) YoHlast,
andstsi30darivativas, macrolides, metronidazole (U.S. Patent Nos.
6,218,369 andEG 01 936) C?nltsteln enlstln 6'-0-Mal genistin, 6'-0-Ac
genlstln daidzain zmwg G R e B W&dggﬁ%}ﬂﬁ@ﬁmfﬁﬁwmm
gRAAR TR agERAl @WEWH“W&@PF&WWW st rrieno Asede(UirglufatehtriNm: limited to,
6@@QQmwtgmmommec@geb@mudeasdemamtmﬁwa&s(Ua&dﬁ’@@nﬁrmyonn

SR Alkom e SLIARIONR s RSN, 5633 90 i) deslc

flbrgblastg V\ﬁ[lgfact r. bE ), transforming
brAMARIVEd NaUrotrop |8"¥5§'%P5'("§5°l\ﬂfimﬁ?é§‘?ﬁi‘ﬁ*ﬂiﬁ‘écﬁsaalffi‘\i’éliﬁ‘”rt?ﬁ@ﬁﬁfms

ti5e"P (P iy, pE*mEf@ma'ﬁEy@te@hr@ HarriEceatioBis)icl¥E BB5IntEliniity o,
Mirafzaint CamaaRETT, |SERTdmplani-Bausel dbamd) 0 afiherefetepres:

C r i etles b

R R I O
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E@ggnangquémmwg@@gulatory agents. Specific examples incltde, bu
are not limited to, 5-fluorouracil masoprocol, trichloroacetic acid, salicylic

5acid, lactic aﬁﬁﬂmﬁﬁ’?rﬁfdﬁ‘fﬁ?ﬂ *l%f&t%?é”\ﬁsrg‘é‘ rf‘r@th‘?dﬁ‘?d @Oﬁ‘ét‘rﬁﬁmﬁm prevention
aﬁﬁ’b}bﬂ@sa&mﬁatgénsbbmmmm doxidgririte hférdng gerticOstiesdiel anthracycline,
RSN ARIC R mﬂﬂg@amﬁa@hu%&m@%@%m&%%% falmnal

p | col n De Q IIoDerm Fascia, Cymetra, Autologen,
ZJ;/%%S@%% Zp(%%g eson%gllét and fsb%oécﬁa"Ematrr?ﬁFé‘%efaé‘@%enH AEEFE-

a‘&@ﬁ‘i@“f’ﬂﬁt ‘fﬁ&*ﬁ“&é"ﬁ@éﬁ& fﬂ?%@ﬁééﬁﬁ‘i@wﬂbmé 2R 0eirRi¢dT cytarabine,
ndaxréggehantipkgulimdstny, Repaiedsibriantamalatadodisorgessdnsiidad,

l%ﬁlrﬁﬁﬁ)ﬂ@i B&ut@@dﬂnﬁqml%gHlﬁ@t&sﬁib@ﬁ:ﬂ%e Q@{Q}@%&Q{&Q% g&ﬁtmc

0|)({)(I)l]J ﬁf‘ox oh vaaso ilators, rost%F lin analogues,
endothelin antag)oﬁlsts ph% Kottty i Bglurpspsfessymitomyein C,
|ﬁ?ﬁ8?§)t%ﬁ6ﬁ§ﬁﬁﬁ%§é %P%&Bﬁé‘l‘%b‘ﬂﬁ)ld lowering agents, thromboxane
inhibitors, andEothgrthErapelitiosdagowntio reduca@Uimanae st yrevention
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ni edd"fl@lé] AR G '%%75 IR mp‘PS@?ﬁ&‘l‘&n'Pﬁi‘i’fiW“e
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(B@mglﬂé)%)ucm&}ﬁt@?m%ré@rdéﬁﬁmii m&%%&%i@, Q%Qﬁ%%lion of dead promastigotes
and BCG, leucovorin, corticostercids, sulforamide, spiramiycin, 1gG (serology), trimethoprim, and

sulfamethoxazole.
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omapatrilat (Vanleve), irbesartan (Avapre), pravastatin (Pravachole),
digoxin, L-arginine, iloprost, 20betaprost, and sildenafil (V iagre),

g5 of second active agents that may be used for thelg Mrnz0201
prevention and/or management of asbestos-related disorders include, %ut
are not limitedgig, AAAYSIING Pl AANG LGSR PBINEISEMenion
(Genasense), cisplatinum, cyclophoSphamide, temodar, car ofﬂatm}j_ _
pﬁ&é@fﬂ%ﬂﬁ%&?@ﬁéﬁég?,ﬂtﬁ}%ﬁyﬂdéf*ﬁyt@m@@awﬁ*vﬁ%mﬁr@%a&m&%?ew:bmms
iriestepatic O5ragetitabineh eisplatin [ithieteparfiddénabimeroayboptatinycline,
lipesiomal daianeruiic] B yiataRing. Aoxalaxe bRacitRxehvinRIAsiNGs, but not
IL_S-i%mCé%:géFaglacarbaﬁge vmo[elblne oledronic aci ronate,

- dupaimi
FHF] 1Re, rima H’le, ACYLIOVIT, and ribavi i, immﬁﬂ()%? I, DIasmia;
biaxin, busulphan, prednisone, bisphosphonate, arsenic trioxide,

Vil RS ORI NS BRe) P aetitiakisr GalRvaeicole, "ad sarriyesine: biologics
boiaycir, oy Alkiraitid gsenmitbmiycinrSenepacnindsuthistepdntefsaaydlin@ones
?@ﬂtzhrgﬁm{tf&@imﬁtﬂe%(?@%@?m%&%&;ﬁ@%%@\ggﬁ%@@f@ﬁta%ﬂkgx REPSRIB cel
or. reatme ion.and/or agemen arasitic. diseases
e B e e B e A LN seors (5 TP,
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azithromycin, sUAMIN,REATHARG M RISARAL RIEIR catment, prevention

benznidazole, am[})g%erlcin B, p n%?vbalent antimony compounds (e.g., 35
SO SRS G O A T e S g LR I PSR a2 PR W GBI tion
offiaasaiPrensiastigt res an B E & viaee VoRRP Sortredsteroidby ! suifonamideine,
spitabalyoing, Iz ¢eeralo By el Aiapiim Aad gl tarsinaxazaitexote
ExamRIaR:Ahesaand ACHEANREIS BhAY bSURRA I S

prevention and/or management of immunodeficiency disorders’incluc

DR AR B e 0 RGBS HEFE B M P SR SHSte G HSti
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sushias, Aﬁ%y;@@g@gnﬁugﬂlﬁgé% ama %@%ﬂ%mnﬁaanﬁ‘é%%'%h%% Vit and e
ribavirin; immunoglobulin; p’}asm - Immunologic erﬁwancmg drugs st ch as,
bﬁ‘f”%‘f"l‘iiﬁﬁe?:inﬁﬁ’??é%f‘ﬁi%HFe@&WB!ﬁ%Hﬁﬁﬂgﬂﬁ‘géz HEnsghed Sréneasiongtnot
linitesdt ites, Giamdnagioidedine transferdactol rimtexleukinspamdlntarfigrensnine, and
h Mﬂk@dﬁﬁﬁi@ﬁﬁkb%&fh%ﬁ%@ﬂ |E%ﬁ@@&@3} ib)ﬁm iﬁb't@i?ﬁéatﬁ,eﬁdﬁ. THIM @%?}%i?(gclofenac
a a t not limited.to ell stimulat e.g. ,
R R e O ST R S
154pBBdEera, nahtme et o esira ity Mythotigsiuldunemids.colfemaning. gold salts,
uRditiyiated @p@imotifopanglaracoibgisdelgporing) amdlidpinanpepitide,
veasinRsh, Bxampesefsacand @@H,Vﬁiﬁgmcf,hﬁ&ﬁ??éélt%j@iéﬁé%mfsghgalsaiate,
treatment Brey, ntion and/or mana erptﬁnt of (BnNdS disarders ln.CéIude ut

salazine, Sselfasaldzing, acelamino ndor acin, sulindac, mefenamic acid, meclofenamate
are not limited to- a dopamine agonist or antagonist, Such as. but ISt

lifREES TRkt Pt paraediudiner ottt Gimiea e selpiiram,
15tetratienadingcdre protiopinenpdegylisepfenadolp ampnesylatas, antipyrine,

Cﬂbﬁ@ﬂﬂﬁ@aﬂ%ﬁ@ﬁ@jﬁ@_i@ﬁ, Qllmlﬁlﬁgﬁala!ﬁél ‘ggld fé&ﬁiﬁ!@ WJ%M?Q@QJH £ methotrexate,
yaaehlondls, selpaline hydraehionde, carhidopa, perdolide mesylate,
Sinemet CR.-and Symmetrél: a MAG Thibitor, SUCH & but Aot ey t8; e
S BTRRAC R RAY AR AN SIS HABTAlR SHFILR FBIEARS 6 Rdioitie amei oo lopromidib Remperidone,
sorebhaspdputiragirlimitediio, ctddgapomdnandreriseaparid, sntholresSerfsron,
|@@@6§@@E&U§J&@$@UQHE Hx@ﬁéﬁﬂtﬂmmn@QV%@HQ@Q@%&%&@%@@,_ bietanautine,
ﬁbg%%%g% gfg}égc i.z%#éfg'{&fogrp%,sgﬁsllgmal,n [m%ﬁ%mgﬂgn%ie%?p%esg gggﬂ I(rllo asbert.t%m Irqgélizine,
metha[?ata%, metopimazine, nabilone, oxyperndyl, pipamazine, scopolamine, sulpiride,

tetrahydrocannabino, thiethylperazine, thioproperazine, tropisetron, and a mixture thereof,
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methylsulfate, ambenonim chloride, ethophonium chloride, tacrine,
pralldOX|me chloride, obidoxime chloride, trimedoxime bromide, diacetyl
0?“? drophonlum pyridostigmine, and demecarium; an
anti-inflamm tory agent, such as, but not limited to, naproxeﬁ%ﬂdﬁﬁ?ﬁm%zm |
diclofenac sodéuam, dlic Of@g&%giaptass‘ggtm celec xib, d? dac oxaprozin,
diflunisal, etodolac Meloxicam. Daimipioran Ketopratan Haltmey Hgvention

P TB HARS ESR e Aifdee sspmgﬁﬁazﬂﬁ@dg@m Bahe Rl
IninmanerGlobwin agenye dphemylatecsmiofett oy elobperiagiaz atiitopringnts,
tagyolimus . Ras! I%W@Qleggﬁéuﬁumﬂgyéﬁ ey Iégt%[:ges%%tmg@&ﬁ%l%pﬁ\%&d buspirone,

methr}/l gah %dat%grglunls salsalat olsalazine, sulfasalazine,
acetaminophen, m SMamEemLg cfﬁ%m?ﬁé?gﬁﬁ?‘?ﬁﬁngé’f&h SR aTaRs and
SERHHERSTRTRA Sn@ttﬁﬁcﬂwmem@ﬁémet fteriolripprisfem; oxapdoiia, glucocorticoids,
piekicants meliexies) B0 MpieXILATIAINXIEATI RMAIEAMIBROXIS M.

Dh@a@%l%t@}%ﬁ@ %m&%%&%%%gﬁ@%}%!@? S%H"”O@éfo? 9 P %ﬁ;?nn%iclofenac

zileuton augothl lucose, gold sodium’th iomalate, auranofi

(e R S TG 3’ff’é’p°lﬂ”n$' Bighétrsel: %fﬂﬁb@ﬁa%?f@f%{hﬁmmfe“
béﬁﬂﬁmfﬁﬁ@ﬁbb%ﬁ%m@%ﬁ@méemﬁ&sgm“mm cold RHEAd Ennune

afliemelioageirly sch oi&i Qak: B@b}imifﬁﬁtﬁ%pm@t%l@%miﬂﬁhmmab daclizumab,
d%ﬁé'%@ee@@ﬁwwﬁ@%ﬁa Pl 91@%@1%%% h'°§f% a2l I{e}zihe sulfasalazine,

trlmethobenzamlde on ansetron ranisetron, %@ % oxyzin

S TAIBIS SRS LA SRR iR fish a6 %@H%ﬁw’t‘ié“?ﬂ’i’de
bletembetiirldrom dorider declizmeztlgoprige, ayiclizine adimernhydrdnatem,
dmm&&@@&m’%mm%%&m&@% my%mﬁ%ﬂ@pmp%%m

0] 1pamazin min Il ra rocanna inol
téﬁgﬁ%‘%‘p‘%@%ﬁfg “thiop gloc|g)era2|n%iotrc'c§|5’f§¢=) %ﬂo an a’ihrcﬁ‘ly Ufehieves: a{feyinol.
DBfRTTS S B TIERDR PRYZ DR one: 2 cAMP mglagiphiudios dutunidiritive, db-
agenits ahatemayniyeirgediohtipectidatmrentypitveRiiaR AnEYOr methylphenidate, d-

MGeRgemant A ENS- m&rm&}@mﬂeﬁ%@ﬂeﬁxm%%%ﬁéﬁ!%@eea%&ﬂre not

I|m| Fq E%hilén Hperl}’ph {Jlrj‘ngt O San%ggs | munosyppressive agents,

antinypertensives. anticonv ASKARS 8?% aﬁﬂﬁﬂféi%tléf‘ﬁﬁbﬁ‘ff& as,
AP R RIS, Hrtbe b fsseiFifs, %ié‘ﬁ%é(ﬁ%*z@"pﬁnes buspirone,
S5amantadine Famtpbtheisénonmtor convantitneagents Hsedatmpatients ion

V&HBV&: N&dﬁﬂh‘x%@ﬁ@@ﬁﬁc%@l E@@;gl% $M5lgc§gm§r%m§pﬁ9qb% %mm&%lms ed to, a
an are not limi ted 0 ster0|ds %ﬁﬁ%&&ﬁé’ormmds such as, but

not rﬁ?t?a top ressaﬁ%ﬁpréaﬁ?s% on&THEYA LRSIl E A8E).
éﬁ%ﬁﬂmimgﬁ%ﬁwﬁmmﬁmwwnmmm oviprosrsodphihnic
oﬁ@ommnsmdhamﬂdhbhkfegl@armat%ﬁmmuﬁa}%ﬂxmnﬁui&&daﬁuméal%m%iand
difunisalcSHPROIRRo MRS mﬁaumoﬁi@&néﬁﬁ&s?&r%n W%Q“ metone,

refe\%%l imethotregfatel leflunomid e, sulfasalazine a sa% EW Ob
ImonG Gl SERYE SEREISRYe TRETEE GRS B P Aemms rivied to.
té’évam*fmxmgmmwl@a@wzmmamwwyt:eeam%aémsaﬁmmamLevcdapa
rhadylssaticyhate shiftiyhigatisalsalaie, elsalasine, &iﬁ@t&ﬁlfﬂ@'ﬂﬁ—g}rime fenodolpam
@mn%&@b@ﬁnwg@ms&m@% Windag. st fenamic,a 'qfnﬁkecy)%'rgzﬁagggate

% lmé}’o n (Ii<etorol ¢, dichlofenac, flurbinprofen, oxaprozin
PITGRICANT, To()){fcea érﬂfﬁ’rgﬁf’éﬂ? ’Wé&?f&a%‘i‘eﬁb%%é’aﬁ?‘r?é%?%
ﬁﬁéﬁg}ll’%tﬁf@‘ﬁé“%WW@H@H%M@@WW@MWF%S@MQne
Ziteedaiz o @.ﬂﬂd&ghh@ﬂﬁﬁg@ﬁkbﬁﬁﬁﬂblﬁ&fﬁ@ﬂ&]@-ﬁ@mﬁ%%@ﬂ%m:ne methylsulfate,

¥ l ¥ l C! f Xine CIUor: c,
meshetexateysolchising: allanssinol, 95@%&1%%&9@% ggfaé%)b ‘)w?ﬁ d

g%(%rpgrrp rone; a AMP analog including, but not limit

agent compnsinga ?ﬁ%t}’hmloq%‘ﬁ?d%‘tdéoapﬁ‘a“%WWF%WP&@%“‘“&”W ”apm"“
f%?%dﬂéﬁWéWiaﬁé[Wmmwmmﬁ@awmdac oxaprozin, diffunisal,
didnien methiydphidnidste, latythike; methylphe Riftadeipb dremiQre, leflunomide,
20methylphenidate, dl-erythro-methylphenidate, and a mixture thereof;
and a diuretic agent such as, but noti#fited to, mannitol, furosemide,
glycerol, and urea. Examples of second active agent that may
be used for the treatment, prevention and/or management of dysfunctional
sleep and related syndromes include, but are not limited to, a tricyclic
antidepressant agent, a selective serotonin reuptake inhibitor, an
antiepileptic agent
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25(gabapentin, pregabalin, carbamazepine, oxcarbazepine, levitiracetam,
topiramate), an antiaryhthmic agent, a sodium channel blocking agent, a

v@g[g}g%%yagammatory mediator inhibitor, an opioid agent, aﬁ@ﬁ%%mmzezm

immunomodulatory compound, a combination agent, and other known or

cemva@mmagag@m@ KISES i slaeR; ey, éﬁ@&%@é@@ﬁ'@ :Iglide, but
r

are not |m|tedt Qntin, oxycontin, marphine, topiramat

afi tr;'/o e HeH y%tﬁaﬁigmgﬁpbgﬁﬂgﬂ%k?nﬁ"iyé\?&a'ﬂpﬁe@tﬁfflﬂhﬁlﬂﬁd methyl
cotisiiue sifyattn) sapdnimelsregerpiviéstianiab erraivephenizdtropiner, sulindac,
pakgydine; ienodalpammesylaie, ﬁﬂb@frgQ&B%E&r@ﬁﬂﬁ%@&eﬂurbmpmfen oxaprozin,

difwgrashlaride. saningrale..amaniadic sw?x fa%'@é%égg&msehe%l € zone

hydrochloride, carbldopa pergolide inesylate Sinemet CR. Bymme rel,
|pWﬁf§EPd“aé?8Fg§ll f?é“mrﬁwwe@mmoaﬁg e W@Qﬁtﬁ%@%ﬁ@é%?f@
physuaitigmirresaliclsterphysostigrmineibyifatel, physestigminebsemide,
meesiignaioe amidesaeastigmingsethxsuiaig.daampanenin shlprtide,
GQJ&RE%Q!% chlor c% atacrlple r(;%gglgglrme%olgnd%i @blc% xime chlonde{
trimedoxime bromi dlacet ['monoxim, endro onlur’n ans Bos“témmﬁe rom,
ABYER RTrACTRAlSHS S Bt %ﬁoiammféme@soﬁwtrmcmm@pa@@i@munne
cbierseptibls, Suthmirac ¢ lobmpirio zins | difly disehhedadatadiphaciosjcamedbnlprafiene,

kﬁmﬁt@nm%mrﬁb:fﬁgQ%Qﬂ@?m%mgesclﬁﬂa%@m'gﬁplrldc
SHigsalaeine, golc sals, BHe D immune Clopuli, mycophcrytate mofeti,
cyclodporine Az athiopHine: 1acroliHae" Z§‘§r|.““’ﬁfe€°'a§%ﬁ‘.%w ° Ugifeflic
acid, acetylsaﬁéwe'asaaseﬁ?éwv\sfaqawrat@f aifiubAsatd Suldalareimosayintion
suifasalazipeyacefamingphenindamethacinosuliidasidnefenamitmagitk:

m&@@tﬁﬁ@m@%§&dﬂ{melB@l@?@U&mlﬁ%’E%aﬁ (%B‘%%Q%%nél%’é?ﬁp 160, 1112,

ozIiNn rOXlCa meo ICam, amp|r0X|Cam rOX|cam pIVOXICam
O b IAE P by ey terr
afl&7bn é“eiffé‘m@?fa”é&rﬁtﬁ ioigtiieesemyutd kotiurrCH Oniteterauramefin pr
nbethatréxcateivenlcingingsiad] opuimoly probePRECIN SULENDYARZOBRs Patent No.

b§ W@}‘@f&&lﬁ cﬁmﬁl%%ﬁg{é %u@?pgs ng?z?r{ugzélg 9&9 irrglacé(f)ll gﬁethane derivatives:

ng%g\oclo%romlde d:)%mper one, prochl o%)erazme ethazine
RSO A RS inctifdB: 8?‘(2%{%?6’55'(% SRR IGHaR LR P as Hemaspan™ or
10¢ipener)z v Sarmethlieucine monoethanolamine, alizapride, azasetron,
benzquinamidejkisienaving hrpsrapiians Rualizing: Q@Q%&Qﬁ:cQM%%ble

dém%ﬂ)é@r@@rk%;sghpéﬂg%%gﬂléégf”a% A lcgch i %tre] 5 ?o A atlentl can accur

metoplmaz ne, nabilone, ox%ﬂern amazine, scopolamin

1St h“&??&ééﬁh%ﬁ%ﬁm it a@Paffﬁéf TS PR %ﬁﬂge%uw!a ofa
mmv@r’trf@f@@&a@xampt@s ofiecdrid activeubgents thattmildiyendseditortive

the-ireatimeRt, Praveniion tﬂe‘iamd{%ﬁmag&m%m eéclaam@sggqmaqp@ftrevng the

tare n tI ite inter such
B KRt e T i g o

IL-2
A §L%"'hﬁ@ﬁérBﬁée"Eﬁdéﬁuﬁé%*t@Wét%ﬁtaﬁéoz‘ée ARESPEAGICaRanDIg! ingredients
infakfapornidifcenikinterfe toncaif ardiBarindefertn detdet a gamthintere mak

gaibrne) b?Sandﬁ@fﬁﬁFed hyslroxyurea; butyrates or butyrate derivatives;
nitrous oxide HEMO INTth}ItI'PRISANTMé see United States Patent No

205,800,819); Gardos channel éen't’gﬁrgﬁqlréts SUOh As St SSIE ANyl

TSR GRSt ens AR O tal © ampee REfrsioRe bt b’le’wt £000
arofranbibod Sulbditut@Guehfas hemdbpandiyvB6f dicomaspandivisPS about 200

(Sanpartpecific amountAEHRY B&&F@%@ﬂ@&g@r@m%%@ &f t%'ﬁ)&@\f@rzl R Ane type
%@ﬁfﬁé@&?&&&@l&a@%‘?ﬁ%ﬁ E |§ t?le lgévse(r)a Vat% ? t%le efoc!ssgarsgegn }Ea amoun(‘:tl(s) of

thereof, and the second active agent tlen can o

SELRANIPSRE Gy eBlosat anten V'Bi/aﬂ‘i‘é 5 SRS EPT A s istered 0
defrattiRstration. The suitability of a
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particular route of administration employed for a particular active agent will
depend on the active agent itself (e.g., whether it can be administered

MM%H@%L,H decomposing prior to entering the blood stream %and the

disease being treated. A preferred route of administration fof oraﬁf)%}uﬁ%ml

Of thls |nvent|0& I@QE?JGOP ?bf\gﬁgﬁeqlg%%tgf?e%\%n IOi!Inﬁlﬂstratlon for thtﬁo% ? rAHCIﬂg

actlve agepts or ingredients 300f the invention are Known 1o thosa
r%a il FietRa a%e%%fée %, @d%m%ﬁagmg@dmwe@me
(Bﬁffh‘@%&, @Omjlm“ed to, surdersoFigreribopimeiitof the-isy eotion: the $9CeBdgical

adiiveppgrniisuasiniaisieredjntrayenaual b YREMRNLAUSI AR QNGE Qr

t unt of from abo to about 10 from about 5 to
st SR e e e e e

235*5%’?’[’@““??% ‘SpaRific amount of the second active agent will depend on
the specific agent used, the type of disease being treated or managed, the
severitygand We and the amount(s) of compounds of the

mdmiistered 1 S BAAGE U DUE AT LTS 09IR e mrion

administered to the patlent

dfeeliede ameiiirdia herise, the'ing tatien einbsnipastesisrstiethte eftive agent
réelucinipdiréating@inefdibpreventingatiiersmernunapsiing miiegiental

a&mt%%%{v'd}&&@‘{%%%@r&% IW@@% including,, BRLOGE "m ted to n%‘é‘r’fe S

emot erany, radiati nthe ormanal therapy, o |ca “th era?

e 2T PSS RRSDTURE e hretategbl Amcy of e
|ﬁ6?§6"réﬁwts can be 5administered to a patient prior to, during, or after the
occurrence oftihseaohnirs e eflegtassaaiatndenitn EORVERIANAIIRESRRYE the

%Mfémamg@% InisAnRIR, m&%d\)‘&‘é'aésse the FBFOPhXI‘E&E&c

thera iC agents of the invention are 10cyc ca ministared

Ct']lé’nt efing THeTaRy "ﬁ??&f\/eré"‘iﬂé’céa?ﬁ|ﬁlﬁ?&ﬁmbﬁléﬁe§éﬁiﬁé avyebrr forrd
a’ﬁﬁéﬁ@éd@ﬁlﬂmciﬁsH@Wéemysedré‘@ufmnaﬂpesmfmﬁmmmm sapeatingidhis
sequeptialsadnministsation. c@?/sﬁmgﬁﬁh@ww ﬁ%iﬁﬂ%@%&%@ﬁé%‘ggﬁﬁ%%
resist r the therapies, avojd or reduce the side
eﬁi&%@%@%ﬁéi{;ﬂgrzn?&angtﬁ; 10t fnf }z:gfjj‘[\})eé,E e ?ﬂc%'éwen 4y compound of
treatmeEhe" 1 Bﬂ‘ésé‘aﬁdeﬁflﬁgwﬁh@‘@ﬁ@’ap %?ﬁﬁ@mﬁ‘éﬁty@fcﬂﬂéqmemmﬁwatmg
corRs intirefathiccintentionis Gatvinistersa daity inabsinglenosidivided

doses in a fous &@es‘d%w@%rﬁyﬁﬁ&w&kﬁ@oﬁ@ﬁi Resiag,of %%H&@re‘ﬁéﬁi%f QI(dtWO
t 0 reque numper, and len
W@zﬁ'ﬂ%o&r ﬂfefdﬂ%?ég JJQ'PO (i s ?:V 3 0 hegt oY meTe, ar%%)(f) a?lf%rgﬁ{)egfiﬁ;{e

C:El ?lng cycles to be increased. us, another Speci
VST SrReEthY£8s 85 Sl Rts BTbRY 'ﬁ’%ﬁﬁﬁbtﬁm@cm bhé&drnadntiormg
forahegréleyudetothabrair® ity oakbout 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 mg to about 50 mg, from

c{e with a rest

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 break.

in one embodiment of the invention, 2 compound of the invention and a second
active ingredient are administered orally, with administration of the compound of the invention
occurring 30 to 60 minutes prior to the second active ingredient, during a cycle of four to six weeks.
In another embodiment of the invention, the combination of a compound of the invention and a
second active ingredient is administered by intravenous infusion over abour 90 minutes every cycle.

Typically, the number of cycles during which the combinatorial treatment is
administered to a patient will be from about one to about 24 cycles, more typically from about two

to about 16 cycles, and even more typically from about four to about three cycles.
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20 when it is administered alone. In yet another specific embodiment of
the invention, a compound of the invention is administered for a greater

’%5 92(“13]/(3'93 that would typically cause dose-limiting tomg ina
patl tow

US2007/020001
om a second active ingredient is not also belng a mlnls{e

In one e@BbOdéB&ﬁedék‘ﬁBR% @ﬁﬂﬂ%@é&?

and continuougsly ur wee

or ado O
about 500 mg ’B‘é?ﬂ&ai)“%cmPaw%?i‘w*hbbPé%?wUF%wapaem%ew&% dngle
ottrdespgsdeiinre ftyrthesdissecanpriiéofron dbeast (drmoftabeutBOCmuise a

fropmaheutOnk menieabeabrkaf.rpgickom.abautk kmg&%@%k@@&@%r prodrug
fr%@%?%tarmace&caqc %ogsti }(919 arr? dOfS%O Oi‘meéEQ& mvegn 1] C n Bﬁhai c?n%mse one

from about | mg to abo &hout mg to abou
alSbleBE iy about 30 mg or from about | mg to about 20 mg, followed
by a break. 30thaomeeetiniicdimeriions the dnugniion & tempaund-af 1ke comprise

iny@Yionaaghdeacaned @cgtaycﬁemgre@epmfeoaﬁmmg&(@%roaro%kkym\éumVe

admln %Ertgg%r&mocﬁ tpg cqmpound of the Invention occurring 30 to 6

tes prior to the SECond active mgredlent during a cycle of four to six
Weeks In anctiigF ErilSeERh BT DPRAS FBIIGY tht o fibirationrastide 2., nasal,
compaunidvefithe inventioacaldharsecandgactiveringredientis:adrinisiegeton,
byniRMRAVENRUS iRfusionRYsiahe! %t 0 m&rag%@aev%aétﬁme ppdRiGally,

he nHmber of ¢ cles dur| which the combinatorial treatment is
administered 1o auﬁ%“telcé‘hsta gﬂnbmﬁ‘ug?ﬁoa B 6ns I BB 2R LIRS e but
tyiﬁf’d?ﬂ‘lyW&%ﬁ%ﬁéﬁftwpﬂetebmw*%Ses)uesafhﬁ@f%ﬁ%mmm@a@llytﬁr@mhes
ahmttgf@mii@mb@uembﬁm@weSWM@&%&/@%%@%PﬁHU&:2;@@!3/92@%0&quid
4REL @M&Q&%HH%H@%&@QH J\Qtl‘\!!é)ﬂ\l PpQ9§ qutﬁgo

Pharmaceutical comP ositions can be used in the preparatlon of Sﬁﬂlsm uglg’

SRS i ABERE POl BREHRIE QIR ARIGEMERS StieEsay ot ms
oF TSP R AtibYP o AP Fkdre lbovd douadfofritmeiirve fitipregrmal administration to a

pharaeaLtics|by &B&Q@Pﬂﬁ'ﬁﬁ%pﬁﬁh@ﬁuﬁi@l@@ﬁ%ﬁaﬂ IQEQQ{'&Q and sterile
SWrieal, FhamAesuieal oImeoalianeand dasags (s o R Y S e Yomms
can further comprise one or more eXCIplentS armacel.ﬁ: ICa

cOHIBRsIOMEYRE ATRREEY SIS e  invention can also comprise one or
more additionAhactinmeiitgrediantsnExerafles:of foptiariaicsevanidy fll typically
adgilionalspgtiveningrrdienisapdiscosetin SeinRARKARMEAIASINNR.
“Q‘&ﬂ%ﬁé&%@ﬁ%&f&? 153 'o”‘é%%%ré Hee elfézlttia g) n? fo xgulgfsa'! cm gcgssegth(ae"gaosage form
nasal, sublingual, vaginal, buccal, or rectal$ pArenter A e
sﬁ?féd?é’f‘?e%‘[?é“‘iﬁfﬁ@éﬁ@ﬁg‘eﬁﬁﬂiéiﬁﬁj’éﬁtlﬁiﬁ“‘ﬁﬁWa"’rﬁEf%ﬁf&‘rd@PﬁﬁfP&aﬁéra‘l’)“*’am
topidhl fmeprieyodrops s otterophihaiditopreparations)y tramsttesmalemn used

transeLiRNeRLIS AL Mstaia @t@r@ﬂ@ﬁ@@ﬁlc@%ﬁéﬂﬁ%@&gﬁﬁﬁ%d‘m%ed by this
|ncluqe bu are not limited to: talp!iets%??lp ets; ca %ules ﬁuﬂ,l as soft

fVED :dn rom one another will be re £ni (o those s S
elastic gelatin gapsu?es cachets; troches hiozenges: ‘dispersidng. ~e¢ ¢&-

sﬁﬁ%&‘i‘fﬁ)r’ié’ RIS Ssist e IS e, M?é%ﬁl’%‘ﬁh&% %”Fﬁ?ﬂ%e(r‘é’?%els
liquid dosage Torivs guitablatfol crabeftituecesddragnitnisitatiprstaa patient,

mwm LIFRODSIRNRAL Fo AAUGONS O LAMIEONS AL SHSRENSIPNS:

oflnvater smusions oL s waternalligud emyjeions), solujions, and.
elixirs:Tiquid dosage forms Surtable for parenteral aanimistraton T & e 1

ositiERlE féwcafwg‘efr ‘Bt PRpRRFRALiFILe prEp atio o s fttedpendisoal varicty of

atipmrsi striionyrainchsteriteluding, but not limited to, the way in which the dosage form will be

administered to a patient. For example, oral dosage forms such as tablets may contain excipients not

suited for use in parenteral dosage forms. The suitability of a particular excipient may also depend
on the specific active ingredients in the dosage form. For example, the decomposition of some

active ingredients may be accelerated by some excipients such as lactose, or when exposed to waier,
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20solids (e.g., crystalline or amorphous solids) that can be reconstituted to
provide liquid dosage forms suitable for parenteral administration to a

5'(%@'}033%67 The composition, shape, and type of dosag&t%gga}%mm
the invention will typically vary depending on their use. For éxample, a

dasaas fpun:heed, LLiNe AGHIEIIeRINENLAf 3. disease Ay, coniainiragt o,
amounts of one or. more of the active |_ngrléy_d|ents It c%mpnses t‘haﬁ) a

o BEAGE RS R IBRASEIIn TS CHTEHIC e AHRIERR BrRTRAsRIUTERR 4l compositions
Sirmiikadsgedopasénteraleiiostigé fopnianay domtain s mallercamddent oo dorein,
otnere afdbe activadngredignimb.aoiprisesthan angral gesagedosm
LseinipAle. AT diaghse, T hese.and einsrays In which specifi
dosage forms encomp sseoi)ilsy this inventio wilf vary from one another

will be readily ‘H5{9sfréit t6HRRIELWANEY iFYERéea e SRBDE R roNe &l
PharmacéuticahSoieivodsiol 8thvett,, iMack P wblishing: & aston RAKI020)2). n
3gdhyvpicalRharmachpticalcompasitons adA9RageifaLms GOMPLRR RIS in

or more e ECJR'%’SE?-QH'J%P e.excl |e%nt are Weltl)]known to thcégse killed in

tHe it of pharmacy. and None Tt CxAFPIAY G Eold AXEH v Are
pFStABR He FaTrPr i HetieP e sp B iisrsreipianti doseableddrtineot porition
integagpharmaaeutical composition or dosage form depends on a variety of

factors well kngwn,in.he @ﬁﬁ&%@ﬂ,&ggym%%mi}ﬁ%%cém%mmé{\!q'k%%

thde dosfa e form will be 35administered to a patient. For example, ora
dOSAe IOTHISLUEN A& 1XBIME HiAL: ORtIR EBtIrEHTa i Seatetitor tiseh
patepretdl dosagettssthe adiitoseitabitity. of B tididaroxpipientrayralseutical
depend amiher spacifisactierngredients-de 1 adlosag  HEEDR R such as shelf-
eXRTRIR iRlesamIRasiien.of sameartve ingredients MAY.Le o » i,

accelerated by some excipients such as lactose, or when exposed to

WatEF P15 260505556 THETARE 50 182001 Kebive TdPe deitiestisgter and heat
ceArRiize theitpeeryroT Gmct nefar yoarpineds. afbu pdirticfitar bf sersceptibientisgerctan be
aecetar @MW@W%B!QBF@%?@@;‘M Mﬂﬁ&g)é;é'@b%ﬂﬂdg@ﬁ&&@ﬁfé@? Hlmﬁ%_f SkRwufacture
PhAaURAac c ositions and dosage forms that contain little, if any,
Iapc@gye% b%#grg gﬁ%‘ ’r?’({)?;}%F ’é&?ggﬁﬁ_g?ld"gg.O,%%Tﬁgead%%rein, the term

"lactose-free" MBAHUHREE TS HTSY SAPBISERES 48 Grerss e ahificitgvention can be
insefficfentroebadbsantialyiitreasetdninglagraidiationd ate obismractive humidity
inﬁﬁ@ﬁ:@l@l-Pha;maceutich@%@&ﬁhﬁ@?a@@@:@%@im‘§ tﬂgt%mﬂg@gﬁ& GAat least one
compisgaxinients inatare el knowp n he artand e sien fot.
examplé. in the US. Pharmacopéia (UsP) 25°-NESG [ 8%.yl?1“d/eﬁ°é’rsa{f,

| SUPERRIH S&ESIHTD SHtTiE cBHAB HEBILiBlE T8 ReMBFIENE. PRREREITEIIC eirfeprage
aiduhpicnt in pharmaceutically compatible and pharmaceutically

acceptable amupissRIgienae{acases{ieakRda0R IPLMS COMREISE such ihat

angtiv%ingredi nts, mic ochsggllin . C IIqusg, Bre-%elatinlzed sta CI"‘5 and
ifs anhydious nafure i$ aml[ﬁnc . Accor :ng?a fEydions co OSTLIONS are Pre 7t ly packaped
magnesium stearate. I his Invention-Turther encompasses anmydrous

P TEEE BT MR PEYRTO PR Hovugieudrivas Bensitaingadeilie suitble
irfgmdiaesnt‘ﬁ;.sﬁmameabésnahiéa@kg@thaﬁawmd&tmnitafi@q Mchermetically sealed
CRIMPALAES uPiSXaMPie g additon At WALR! (8:QwipXlds widely
accepted in thﬁ ﬂnarrpac&utgcal 15arts as.a means ngc simulating long-term

. VERTION er encompasses pharmaceuytic 1 dd
storage in order to determine Charatiensics Such as Shefs ons and dosage forms

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

Hl

decompose. Such compounds, which are referred to herein as “stabilizers,” include, but are not
limited to, antioxidants such as ascorbic acid, pH buffers, or salt buffers.

Like the amounts and types of excipients, the amounts and specific types of active ingredients in a
dosage form may differ depending on factors such as, but not limited to, the route by which it is to

be administered to patients. However, typical dosage forms of the invention comprise 2 compound
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life or the stability of formulations over time. See, e.g., Jens T.
Carstensen, Drug Stability: Principles & Practice, 2d. Ed., Marcel Dekker,

wh) Yodifa:2205, pp. 379-80. In effect, water and heat accelergiethe,qo7/020201
decomposition of some compounds. Thus, the effect of water on a '

fermnelation &am heplgreatsionificancacsingr Meisiu r@m@é@galgymlmtxgmpme a
aéng%m qnly encountered during l’};oa%b‘ﬁa?%r? ??Wﬁ"ﬂh?gs PAGKIPING., 100,

storage. shipment, and Use ot formulations.

phﬁﬁrrgﬁc%mlé%‘? cotnp¥sitiSn¥ &fddosage forms of the |nvent|on can be
prepared usintyginti yideaisSoandownmaistreconaininggpgradient s angdew o
MQ@FHG%@%é%M%%lQ'§>€&§%@Q‘Hé{ﬂ§g,'%%ﬁ!%éz%'d%@é&@%B%tﬁ'?%mgout 50 to

%sa e form ghat cor;g rise lactose and at least one active ingredient that

COMPASEDS: BrifsaRy OF SBEAII AIRINe S5t ATarats L\ ErstLat the specific
Hﬁb%nﬁaﬂ@éﬁfdéﬁwmiﬁ%f%@ﬁﬂw%@hﬁl@ﬁymﬁlﬂﬁ@ phaputaetodipihe
packaging.dangtpti SO rage dsaExnect@ehts concurrenti\RIRNTYEHQWSthe patient.
pharmaceutical composition should be prepared and stored such that its
anhydrous nature is malntalned Accordlngly, anhydrous compositions are
preferably s g RIS RN to prevent exposure to water
such that the?bﬁﬁ%@iﬁ@’la@i@mw%mﬁtﬁ@ﬂs@f@nmthta@yemma@(fammbs of

sstitablarpackagingineiudes bi:ateaetdimitedion &esm%%llynﬁ%l@)dﬁ%&
gj@gt'@ﬁewg a%gf&@tamarp%&@sgmw%ms P“St%%r%éyré 05; %m-ms

hé invention further encompasses p arma utical com IthI’lS an

fFagePriTE A 't‘fB?H‘b‘ﬂ%%a%}H’é ‘8%"?’1‘?8&5*@8%@’&%%%&9 et & pmacy
by=lvkichaia Giothviig e dient. Wik deeconipdser Gueh Eompoeenits] Svhichs, 18th

ale, iefenrashila J{I‘Belﬁigﬂogsﬁﬁ@b@ljzers include, but are not 35limited to,

antioxidants SiJC s,/ Pgorbl ac H buffers, or saltb ffers. é_lke
jca osage ?1 e invention are arespare F%riom nin the clive
amounts and tyBes of excl |en s the amounts and Specir active

iEURORE AT B e AR mﬁsﬁfdﬁﬂfgroaféﬁéwmﬂg%w%et@@@mhoaﬁ but
nokiimated o ctheaodiesbyewhich. iEisitdelie cad ministaéde chteipafidnts.depending on

HQweves: iriysalidonags formsiRkingdnvERtomsRMANSE.R SATRAUNL: in oral
V}IO 5008/03 67P(13TTUS 007/020201 of the mventhn in an. amo nI CH‘
ols, flavoring

F 4€T0 sa e lorms e 1ot himited to, waier co S clls alco
M abéut 0.10' 16 about iir |cafndosage o] com
ﬁﬁ‘i‘ﬁo&‘”ﬁif'ﬁf‘th‘é’|ﬁ\¢éﬁ{?6‘ﬁ§ﬁgﬁﬁsaﬁﬁéﬁ‘ﬁf%ﬁ%@lﬂte@sls“Ifaﬁieﬁo'"ﬁ% ﬂwhmr@
Iysdgé oz 25 pbBdct)BibbE0cag00:: 260 < 30635350 d4 00 45Qot0nHE0 RN garches,

Ts\éQi%alrﬁ%Q%JﬁH@&ﬁQ@P@ﬁ%ﬁ@%&%@ﬁg‘%&&%? IRFrEAERkRLangmount
CLI to 5about 1000 mg, from about 5 to about 500 mg, from about 10 to

Sout BBY RIS from about 50 to about 200 mg. Of course, the specific
PR OFtPe st neitivei ey ebtewind erares snrepatdpronifit drpteemsdral
thesdypen dfcanderbeingdr estieekapmanagaddiaasl iaeared Wmes) @ 8¢ coated by

C&MP&&Q&EJQ%%‘A%%Q&&HQ@W QR 9&@&@%@4&%@%@%&@%@5 ofthe

concurrently adminjstered to the atlent 104.5.1

PAITR LRI o SERHbREETHHE R ERTBR Hoat AR E R R o
a@rfﬁm‘éxrﬁﬁoﬁléaﬁfbedpvwém@@a@ Higrereasdgthdige idonmisrss ity alsyitndtsolid

areridat timiadida tableipile e peliewalbientahists) peapletss Garsules,. and

liquids (e.g., flavarad.ay R éms@p%%?eg%)f%me@ﬁmmr@g t%fmmgged

rgounts f active |Q}gredlents and m X be prepared by methods
?] iefs can e prepared by compressing in a suitable machine the active ingredients in a free-flowing

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

Exampiles of excipients that can be used in oral dosage forms of the invention

include, but are not limited to, binders, fillers, disintegrants, and lubricants. Binders suitabie for use

.35 .



10

15

20

25

30

35

15well known to those skilled in the art. See generally, Remington's
Pharmaceutical Sciences, 18th ed., Mack Publishing, Easton PA (1990).

WMU&%%?‘J dosage forms of the invention are prepared by %9@9%9}9/«59&01

active ingredients in an intimate admixture with at least one excipient

aﬁcpqaqlageégggmmmglan@e&s@qwgq%e@mMm%ﬁg&w%ﬁ%ﬁmh potato
Exci cglentshcan t%ke a wide vari t off ms de endlng%n 20the form of

prasaraton desisd For té’ar‘h&fﬁ% Vel B SRR SR B SRIL T GBS fo e
UASE At B RS @P\é@f%@%@@ﬁg@%m fedilere 2ptitsdesi o tinfite ooty
vealielosgllyanissilsalcalolgflayoting agents,Aresemnaliveswindcelontag,
a;g,%@nﬁvelf,g@m%@é a@&ma&%&% ﬁwt@% gzeé lé&?c}lznh%) 49}69%%%@% ﬂfmsg

owders tab lets cap sul es, and ca ets include, but are not limited
tg 3\ Ogs?gﬂéréwtwf@fy"&a\ii%cé ?ﬂ%§€d Bt grainulating
agents, lubricritsh ofders, mird 2B tidirtedrdehdralgénts: Becetlisstof thdie
efaaersetsaaaumst«rmmmamlﬁtsxandma@subeﬁvﬁmg&@nisthamgst PH-105

%yg@&%%%ﬁ&%&ig&%ﬂ% ‘A’% %arm@i’scosg\? 1510 ag%iée(? Iédleesxﬂyrlc% E:siog{ePA),

r‘fo yed. If desired, tablefs can be coate standard aquieous o
aaﬁ&&aéhfé?ﬂﬁnmgc*é&ﬁehda‘déw@Mﬁﬁgwﬁ%@ﬁ}@ﬁaﬁﬁw%wﬁm
thetmethods of ipharmidey AV genatalpharmakeutichb campositions:andpients

dosagefarms.ar e prenared by-8Qunifoumiy@nddntimately admixing the

active mgredlgn V\Qs:[ I?ij Hgalrg s%%rgler t flQen%helvgxg%gaéog%lcc%%l%E?tro%g and Qosage

and then shae5 e product INto t esired’ presentation | necessa
Hersdiaisrd fﬁab'tf&ﬂt@ﬁnbb‘éfﬁf@bm‘adw Esldsienberan Gidi n@anules or
Gomipre ssedctainits cahbe. prepared- dipicantioressinkpdiirarsititablailicic acid,

nachinedhs, aglg@aém%qmsa% %Kﬁ?egﬂﬂé%@g Qi SHED: %ﬁ&%ﬁ%%maa

ranules op nally mixed with an ex0|p| old ets can
T R A A BP0 BT S SET AP
rﬁ?ﬂg”t‘éﬁéﬂc@&ﬁﬁ@ﬁslﬁ@wﬁéﬁ%ﬁmm Examples of excipients

thedicamabe useddmorat dosagentaris of thecinvertion ingbudrst Bitna@aROhen

limiteeh e ..hindess, Jﬁuﬁeﬁn@@%M@mc@fm,mm%@mﬁmmgys{ﬁn%y'é%mg Qe in
use WO 008/0 3567PCT/USZOO7/020201 in gharmaceutlca

OB STORE AR U SLUGR RS MR TGL  BUPERS At TR srtbr et fr the desired
steirdtopotbte startisicar anhent gidmﬂem@éﬂattm neiditu ted aneh synidediftie to
gumsstlh deabaciaysoedinacalgingialialginia:Rcd. @ihe FRlgibRI! dosage

ngwg%m HAgRGAMA. g;a@&agmsﬁa@éwmge@ Qr'ém&@\a fves g%@of%mx ation,

ce ulose, cellulosﬁ acetate, car oxymet | cellulose calcium, Sodium

b Giediicuhlns 835*‘5058r§<msbvrvbﬁ‘&8ﬁe TiRisehohumReAygE! compositions
pregdiafinn etbitBich abgridxygistperame thgicatos erdferdly os.2BA08 o about
%%giﬁ%@émtmﬁmﬁ%gﬁalline cellulose, and mixtures thereof.

Suitable formé 9[1 ;‘Qq]\g?&gllgéql%gllul e includ but are not limi
the materials sbld{gaé? AVICEL-PH-10 I F’,(Eigvl (=] PH KKok é’s,&t'\(}’i‘&aé“d%ég%ﬁms of

ARTIEEE TP S s S A ERATO B8 ARG S: Ririu Caf e ose
mmmtwmgwlgmscrp}ﬂmﬁq&{f(j@keulﬂﬁcyospowdone polacrilin potassium, sodium

starch glycolate, potato or tapioca starch, other starches, pre-gelatinized starch, other starches, clays,
other algins, other celluloses, gums, and mixtures thereof,

Lubricants that can be used in pharmaceutical compositions and dosage forms of the invention
include, but are not limited to, calcium stearate, magnesium stearate, mineral oil, light mineral oil,
glycerin, sorbitol, mannitol, polyethylene glycol, other glycols, stearic acid, sodium lauryl sulfate,
taic, hydrogenated vegetable il {e.g., peanut oil, cottonseed oil, sunflower oil, sesame oil, olive oil,
corn oil, and soybean oil}, zine stearate, ethy! oleate, ethyl laureate, agar, and mixtures thereof,

Additional lubricants include, for example, a syloid silica gel (AEROSIL200, manufactured by W.R.
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10and mixtures thereof. An specific binder is a mixture of microcrystalline
cellulose and sodium carboxymethyl cellulose sold as AVICEL RC-581.

VQ,&%J#@O%Igﬁ)ﬁydrous. or low moisture excipients or additives include
| 03TM and Starch 1500 LM. Examplestsffil{gfai7/020201

s%gpg%gogflé%ﬁ in.the, ﬂ}armacw al co oswkons nd dosage forms
disclosed hereln include, but re n not Pited 0. alc, CalCIum CarBonatarss Co of

(€' ¢ YU §§p‘6%@$ﬁmﬁﬁ&me@)gfmﬁ@%}|§ﬂ@§ry GobauBerelBoston, MA),
C@WQ@S@‘”‘EFGHF@.Q@SWKMNQ almiabaiitol; sHicigatichssORDKOINSIArGRIess than about |

pree@ei@ameskat@pﬁmmﬂyMmésms%%m% anToL el (11l

‘pharn ga%tlcal compositions of the invention is typically presentin from

about 50 to about 99 weight percent of the pharmaceutical composition or
dosage form. Bi&iftettsirses@rosddmintratisorposition scofrthvedniéationtion,
tozprovide itable s:thatgisifite gratwheR20expasacktosaRaat@ Qb vidal
e@yg,ggmge_;m@aTg{algg@dmat contain too much disintegrant' may disintegrate

in storage, while those that contain too little may not disintegrate at a

desired rate or under the deswed condltlons Thus a sufficient amount of
disintegrant th&f#s nERIERERRECREIdANS BORAGRIEGRHEtally alter the
release of the mtweﬂg}gmﬁiiﬁmﬁ&h@éldnb&M%Qi&Qnﬁ&&@d%?'!!ém%@'%%eans

fogms Qfith H&V%@émawemgwme%%‘S&?te&ram $ed yaries| base%'s R

the '[Z e O Qu lation, 25 and Is rea |scern tO t ose O nar

2l F&giepdﬁ%ffm%?eé&h%ﬂa@a%s.ﬁ&ﬁwan%aﬁ@é%rﬁ%s&m

skilf it 'St
0516 %@Wl@%@ﬁaﬁgﬁé‘ﬁ@éBLtWﬁ;@ﬁlé@?@’iﬁpﬁéﬁ@cmwﬂmﬁ@bﬂﬁm 106,
abot, Seyeightpessedaef Q‘ﬁiﬁltﬂ%’%&porated herezplﬁlmﬁgﬁﬁgtssﬁ%c%?& Rns

usgd.inRRarmasgutical ¢ itions and dosage forms .of the invention
include, but agge not Ilml?eg%]o‘?qgé}a{? Egagsgl? OT&%C% T AL TN o e

3BT G RpRIAY R SIS o PRI S Bastiesiy ﬁ?‘SeP@mfeb)mﬁ@bmnes
peleeritiey potassidtinysodiin staichrgiydeldigspetataiobippiecarstas@bination

othesdstarshess praraRiatinizach AL Qfgh%r REhES: slays. Shes AliNS:.

0 lluleses d mixtu t ereo ricants that can be use
m%ﬁn‘%%‘&??‘é% ctgz)n%é SShone ams 0845 f‘é‘ r??g%q‘?ﬁee dfskrhGgiBgein. can be

|ﬁ€?ﬂ%‘”’eﬁﬁi"‘éfgHi?t‘l’ﬁ‘ili%“cf*ﬂj“fc‘a&f?dﬁ?fét@%@%@gn@lmmw@tefaﬂamencompasses
nsingrahoidolightiminenibiol fB85glyaierinseathitoth mannitel ipaliethylene capsules,
obyeahs AthrnLaeals -alealic At cspdivimJawy! sulfate, talc, hydrogenated

vegetable oil ﬁﬁ-l% eﬁlréut oil, c%ttonseed oil, sunflower oil, sesame oill,

olive oil, corn oll-and SoyBEaR Bl ML SR ERISHSS SF R SRIARAN BpAT improving
St e §uFr Qﬁ%ﬁ?h%frééﬂeﬁlé revF el seiistrianisifis|bdesdof an
essimple desigytoichsilidaigelkiARRRASHLR 00y s wiastdred @MAIA&RR&/UQ

zeg&«@%%@@@ggmaa&%gﬂ &?p@(gm&mgsr%rgr tﬁeaés,'m%% iDL amount
%%ul % aeroso ng’]ed reﬁlc silica mar ete gussa 60 o?]lg'f]ano

RS W ‘b%?r% S TR Tals ((e) (e k] Bﬁﬁéfeg el 25 Satidbeciatof
H RAZEY, fEqHeRsIx A i8orprspd oftishipset iened], ubldgantscare! ydpicedly
Lfseuhiﬁttarn ambuntofdefscthirmabotinbwveighilopareaiat Mt ristics, such as blood

PBRINAGRUHEALRPEPASIIONS Bl 405A0R fOFNE. N9 which. fhey are

incorporated.

Most controlled-release formulations are designed to initially release an amount of
drug (active ingredient) that promptly produces the desired therapeutic effect, and gradually and
continually release of other amounts of drug to maintain this level of therapeutic or prophylactic
effect over an extended period of time. In order to maintain this constant level of drug in the body,
the drug must be released from the dosage form at a rate that will replace the amount of drug being

metabolized and excreted from the body. Controfled-release of an active ingredient can be
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A solid oral dosage form of the invention comprises a compound of the
invention, anhydrous lactose, microcrystalline cellulose,
W@Qf\é@gggygohdone stearic acid, colloidal anhydrous silica, and elatin.
104.5.2 CONTROLLED RELEASE DOSAGE FORMS ‘%&Wé‘mz‘”

in Aned ; me r contreoyed release
m%ﬁrgéﬁgg Egdgbﬁlegy%qeé%cegsat A agr‘g we no?vgn%[o {HORE OF b AT ARy S o

in¥RE AW EREIRM IS HuT: B oBRE I not I|m|ted to, those descrrbed in U.S.
Patent Nos.: 3,845,770; 3,916,899; 3,536,809; 3,598,123; and 4,008,719,
5,674,533, 5 06593595%%%%@@@&& ﬁ 205 ‘;‘50 3,543, 5,639,476,
155,354,556, and §c, ?{% f each of d| incorporated herein by
reference. Such dosage 1oTma ¢an ba ¢ st%%t&‘tﬁatée%‘b?m“s rouftes including,
c&Htr‘t?ﬂ88}“it‘ét@a@éjw%ﬁ@%rnrrrdréoattr%ﬁm@édmnmmngtnf@memmpm

hydireproply | Freshsd tbe‘Hudi@ﬁﬂsmharrﬂﬁﬂwerm&rigaﬁn@elauaereraa@@gasmt

TesAIRS ASIGHE NSNS LA CRBINGP MIBLPRIEISS

erilized prigr to
Rgsomes, | crosp r?r% ac{ombrnatron thereo ovré gtﬁ desifed
release profile i varying proforliBHE EHifanRs Lumt BifbuerSHsagaot fmited o,

ZGTBFMHI%%@%MWHT*MW@@W oeditfaby sicibirediresameinel idingahesertically

deseribge heintiriyrdaiacheny aagihyiselestdoforusp Vit theastive
nareciens of R VGIRG (LE/RYSILON s STERTRRESES Snale it

dosage forms suitable for oral admrnrstratron suc ut not limitec

tab IS LA S 5L g @ oabese SUoA AR 1RT &t A¥ PR st tegpare oot limited to: Water
chritriragorEfaseens veivitivltoch relbaiget piahacutical(btactedtsehameRanger’s

catjernion Deaboss irwewlo@xaﬁrttﬁ Sla@itammf@% thﬁ&:ﬁﬁhtﬁzr @%Q%&*&%ge; s
nm&%ﬂlwlﬁ%‘?&tﬂ‘et%%@ 3:1\"91 3 M}t lrjnsrtee ethoptllénh ol b0 ée B’éﬁ’%%}yﬁgi and

controlled release preparation in e trea ment i4 oh
nPRRGRY %F&ttf@‘sﬂﬁét%lhtﬂéﬂaétﬁghaﬁrawéa byt eardroted dnueh e cottonseed oil,
cotidition msammirlirtyholiato inbobtimexistdy antages! ot comntrolled-release

formulations IGSW@XE&Q@%%@G%%E% IR BTG o %@%%%QQ&@Q%gmdms
e B B O e A o of
controlled-release 30formurations can be taed (6 ake rmaihn & srinsdior
oF BRGNS ARG iscteiative cenbnus My bissol tildfug, and can
thog aifeetthtrocommendefsidentegandhdise)iefests, g, U.S. PadMas!
comtrolledwialpasadopmuations alesesigned to initially release an amount
of drug (active ingredient) that promptly produces the desired therapeutic
effect, and gradually and contrnually release of other amounts of drug to
maintain this fevé ff} AN S VRN AL

extended peribghiod! tarﬂe:;dmmrderage fmasntmn: th*s:ﬁom&t@ﬁﬂel%\ée&:%@lr%n@ to,
theH9d¥othe, %Mgom@ﬁlhgo@@@s%@rg R r@yg@ogQ&atgﬁerngﬂ?hgﬁn% E)ar‘ Sart’a %)tns or

V%'t'h efglac the mou bel metabolized and excreted from
ode§ ﬂosn%lgffg ’re ea}'ls,sg'g ﬂatn A6 |\r;sgerr?&'re%%’ﬁtg@£rf baarpesutical Sciences, 16th

008886k TroiShion FHozn 700 Mt HReY: bydvarietsiconofons:ceutical
ifohaginybutinadlimited Rebi g PHBIPIBRALUNES B NIWNRL SN ALBEE BHhRkting

E@gﬁg@mg@l»@@ﬁdtﬁpa%remafém%%auémﬁs%t%as]}%%ﬁa%o% = CE

Suitable excipients (e.g., carriers and diluents) and other materials that can be used
to provide topical and mucosal dosage forms encompassed by this invention are well known to those
skilled in the pharmaceutical arts, and depend on the particular tissue to which a given
pharmaceutical composition or dosage form will be applied. With that fact in mind, typical
excipients include, but are not limited to, water, acetone, ethanol, ethylene glycol, propylene glyeol,
butane-1,3-diol, isopropy! myristate, isopropy| palmitate, mineral oil, and mixtures thereof to form

solutions, emulsions or gels, which are non-toxic and pharmaceutically acceptable. Moisturizers or
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5Parenteral dosage forms can be administered to patients by various
routes including, but not limited to, subcutaneous, intravenous (including

“QPEH&WJ%%QO”) intramuscular, and intraarterial. Because thﬁﬁ"{*msmownzmm

administration typically bypasses patients' natural defenses against

cgm@aumammsmg@!oqﬂm&mm%%%Mg.t@mmes%g%%w £apanle of

priar to administration to a patient. Examples of parenteral

n terl |1ze
e R R S AT et Eifon
infaetistse il Seestlenstd G any BHdsdaohReblshisg Sasr B4 (198O & 1990)

pharmaceutiCaﬂym@m@d@hﬁl%&%dﬁﬁ@ﬁ@@@aﬁé’&ﬁ@ﬂ%ﬂ@ﬁﬁm(mf@&d f0
'Wl%&%%‘ae?i%!y b?n%re actwe mgr?§ﬁ aerlfllcg Sp%qgttsﬁapa sg‘ivent antgr its

provide parenteral dosa e forms of the |nvent|o are we nown to those’

SKNEATR & 5 /ereRasfb Rsedieltie BrIp drde st Tinfieatr tendnry e ptsiearates can
Infection¢4EP pyuesussiehintes:suchr dssabufonat knitedidgoBbdilumthe
Qﬂ@ﬂﬂﬁr@&e&{l%plﬂ!ﬁ%ﬁ&@mﬁﬁ@ﬁmvg%ﬁmﬁs el Q%ﬁ\p@%ﬁﬂ§§)a@gth:s
E% arilmte&paltosrlcclmgSlni{,ectloE Q,% L?c}g}tﬁd ﬁmge{rﬂsﬂlgectlon \Q/%Eer rylsmble
es such as, but not melte t0, ethyl alconol, pol@e‘fﬁ’y‘ 6@%“ and
pEﬁ (rapyIehe grRsmasReeR agﬁwl%ﬁa&?&!wn&swfmﬂmﬂ#ﬁn fresptes or
tepieam dilpcottonsgedail, peanutoil; Sesambueitheiyle-adeatemiseprapy!
myFistaig.and benzyl benzoate. Compounds that increase the solubility of
one or more of the active ingredients 20disclosed herein can also be
incorporated into the parenteral dosage forms of the invention. For
exampl&Scycl&Bktrin and its derivatives can be used to increase the
solubility of anniprettodnedidl aiory icgradpes behiaf ithentnvaniigerandits:

dgamg%é%a &m&gm ke SrRAUGOLNO 12 ki bl ,oMam,ls%rm&@rl%s%%&m
%%l& by reference, 8 W§§?4 TOPICAL AND MUCOSA

grheompasses AR Mo B ek W&FFH&'&%FF@ Fﬁv@ﬁf‘&lﬁ
wém@étrﬁwafenﬁwmtﬁwww@émw ingrdisolstosatetirons, emulsions,
suspensions, g¥ye rapsaheih e&mh&hak&ﬂ%@f&ﬁa{%iéﬂﬁ;‘o@ﬁ@&hﬁé fovemson.

k | I Remingtan 's. Pharmaceutic
B R ARSI e
P TIEFSHEEN TS PRSIPRARR SHEAT SO SSEgE Polthedth c@aarbe@ae st

Feityes [FRife nfab{ 0o 85) oRibd brgecionetis: suitalbtenfahiseatig.rHidc 0g4dl Ara-

tissues-mtinstae asal, cavitrEand ﬁ)mm@%muywaamﬁx@aeﬂ@m

gl%L‘Qr‘eof oracomb%%%?qgrgéc IBxgrrI]lt?eg%’thb Qf{r\li%ir].sl xdvedlllluenls nciu haut are not

materials that can be used to r vide topical and mucosa l<§osage orms
eWEB?ﬁ&agg’éfadﬁsﬁ%?&hﬁ%ﬁ%ﬁré%v kridwn to those skilled in the
pharmaceutichltasfshaing depemdioththepertiotddrdissuertoshichdaigivenhe
Shphapaseyticalaompasiianaidosage formilldrearnlied-Vithdatag.,
fact in.mind, tvpical excipients include, but are not limited to, water,

1
acae%oer?eaﬂethanol ethylene glycol, propylene glycol butane-1,3-diol,

isopropyl myrf%'féﬁg MESPPBIRA ﬁﬁlﬁ‘fﬁﬁfé"ﬁﬂﬁ@r% loitr Blaer iomdapariapsiosgs wel
tesfommsoiviiethsaeemuldionb desgiels;awii ohedre adoimitoxicnandmore active

phgenaceutislRECaRiARIRMOISIMAZE proOlicBUMeskantmCaR @J&@d@e

arggcendt.?gt jo! rmaceu ic Icom OSI c}‘ sand dosae?(e fo s if desir
e

T DArenter mini 101 it Can com 4 seale con amer ? suitable
Examples o Suc aédatlona ingrédients are Well known in ¢ t. 58

¢ ﬁ'Chwﬁgﬁéwécpmﬁsﬁ%%ﬁ@aP@a&wééo fostheaiey s 8ersstemfa%9kumn that
Rublishinfyr Easteni Pdn{dig80:. 1R90pIF hépprataiphiy mragedticalhicles include,

OQIMPOSItioN;Rk F0SAge f@rrmjmﬁ)){ algo Q@e@tdsi vsieR {Quch as, but not limited to,
Sodium Chloride Injection, Ringer’s Injection, Dextrose Injection, Dextrose and Sodium Chloride
injection, and Lactated Ringer’s Injection; water-miscible vehicles such as, but not limited to, ethyl

alcohol, polyethylene glycol, and potypropylene glycol; and non-aqueous vehicles such as, but not
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5improve delivery of one or more active ingredients. Similarly, the polarity
of a solvent carrier, its ionic strength, or tonicity can be adjusted to
“@%@/&g@;very Compounds such as stearates can also b 8’9%2 1{:) D 020201
armaceutical compositions or dosage forms to advantageous y Falter{He
PRIl o IReRUE Y. BLANC 1Ol ACUNG GIEUSHIS S00810:
improve delivery. In this regar stearates cah sgrve as a fpidt veni f
tﬁ@ﬁ%’#ﬁe{’]’f’a‘ﬁﬁn as an emuIS|fy|ng agent or 10surfactant, and asa
delivery-enhancing or penetration-enhancing agent. Different salts,
hydrates ok s@hvates of the active ingredients can be used to further adjust
the properties fthe resultin com osition. 4.6KITS 1
embodiment, gc):tlve mgg)rléa('t]qe%ts of gev?ﬁ?%‘n o Sra g?é?ﬁl%‘ﬁiOWE?g not-limiting
aﬁﬁ?fﬁﬁ’i@fered to a patient at the same time or by the same route of
administration. This invention therefore encompasses kits which, when
used bysthe medicabRRlALRIBAN. SN B 2MiniskalaR 8fi k.
appropriate anyauntscal-agtivamngredionisriowa pallepi &k OffNERUTYL
invention comBEEER a dosage form of a compound of the invention. 20Kits

encompassed by this invention can furth;ﬁr sompnse additional active

ingredients such as oblimersen (G melphalan G-CSF,
GM-CSF, EPO, topotecan, daca |r|n an taxotere, ITN, COX-2
inhibitor, pentoxifylline, C|pr m;;.@examethasone [L2, 1L8, IL18,
Ara-C, vinorelbine, |sotret|no 135;45 retinoic acid, or a pharmacologically
active mutant or derlvatlve thereof or a comblnatlon thereof. Examples of
the additional atfivesidsds S RLEYEREBE 25limited to, those
disclosed her@cnt(r:t;@iemetgg @é@h@hyﬂp&)xahc anhydndd(ﬂt@;(bg hie7 inventiomewol

fl{@thﬂd[,ﬁ@ﬁ E’é&% {%Qlé@ﬁﬁibmﬂcﬁéeﬂﬁ%q%@‘gﬁg ifisteh th @o@-ﬁi\@?m C}e{n perature and
ingredi xa uch dev clu re not limite
sglgr?r?a'é%q fip n?g) at% %es&gasneé inh l@e‘s épf aé?nven'}oc? T Caff ?u?t[ﬁér
cHifipt %@Pé%‘ﬂ@‘@f hﬂ#}sﬁ%% %.%\ﬁgfwaﬁwaﬁaa@waﬂ 130as pharmmedentRdhy 7S
actépiablesvishiclésiihataatidee 1136 tal adnTiniStonRe THeMBker-aeR/&oled o
Inggmm%ﬁ@r ﬁ&‘&iﬂ@é‘%m@ R0\aH'ESINg L‘?d*ﬁQH%aBFQ%Q%QzJ&@d%WEf@A@

%m nusL ons utggtgor parenteral adm| |strat|on the kit c

156’ con diRer SFATEit AT VAshi %ch(ﬁxﬂ?eméfeﬁ{}‘éb““e (30
|n@rééi@rw@aﬁvi§§%ﬂss%ﬁy@a t@%mm\aﬁdamemawﬁ@‘@ Sepleradiatidacthahdsrude
spitéiieviarnpafiente ddsadiministiaiion (Sxamelas.ciphampeestically s of 3-
a&@ﬁp{@h!ﬁameﬁyglgﬁlmglvgag» Jwtawga ;9%@4 Wﬁt&r L 'elaelgalwm 1H),

eous vehicles such as, but not limite Sodium C
Iﬂjé%’t?()ﬁ (ﬁlﬁaéﬁﬁ ‘fﬁf’e@ﬂbn gﬁgxyé)séjinféc“@n Dextrose and Sodium

Chloride Injection, and Lactated Ringer's Injection; water-miscible vehicles

such as, but npt.imitestéaathyl RliEeheL PRivehvieae glycol, and

polypropylene glycol; and non-aqueous,) (g(hlcles such as, but not WO
2008/033507PCT/US2007/02020 ited to, corn oil, cottonseed oil,
peanut oil, sesame oil, ethyl oleate;fisoprepyl myristate, and benzyl
benzoate. 5.EXAMPLES a O

A stirred mixture of 3-methyl-phthalic dimethy! ester (12.1 g, 57.9 mmo!) and N-

bromosuccinimide {12.4 g, 69.5 mmol) in acetonitrile (150 mL) was heated at 70°C (oi] bath), while
a 200W light bulb situated 2 cm away was shining on the reaction mixture overnight, The resulting
mixture was cooled and concentrated. The residue was dissolved in ethyl acetate (150 mL), washed
with water (3x50 mL} and brine (50 mL), and dried (MgSC,). Solvent was removed in vacuo, and
the residue was purified by flash chromatography (8i0,, Hexane:EtOAc 8:2) to give 3-
bromomethyl-phthalic dimethyl ester (13.9 g, 83%) as a solid: 'H NMR (CDCl;) § 7.94-7.90 (dd,

- 40 -



5Certain embodiments of the invention are illustrated by the following
nonTimiting examples.

wRybhds 2| OXO-PIPERLDIN-3-YL)-1,3-DIOX0-2,3-DIHY /ﬁs;&tliéwmmm
1SOINDOL-4-YLMETHYLI-METHYL-CARBAMIC ACID T-BL

1QExsnTaEB7 oGl 1l vk S Meilylieh
%% methylpﬁtthallcy;ﬁﬂgd%%% %%%%ﬁ%r%bél 54'& 2,397
mL) was heated to reflux for 1 hour. The mixture was

aIIowed to cool to room temperature and 15 concentrated to give 13 g of

the half ester. Methyhiedidesb8:i0sd8Ldmmaby-was added to a stirred
suspension of half ester (13 g) and so um bicarbonate (13.0 g, 154.2

mmol) in DMF (75 mL). The resultua Lﬁ( was stirred at 75C oil bath

for 1.5 hours. The mixture was cooletﬂ to’room temperature and poured

into ice water (320-59 Isamtttsteomnau:tew%@es«ttﬁﬁt@@ WItRELOAE (BN ine
attdttg%@gmtt{ts%t%% gttt%cé%weltgwsléo% e (S e Al
rlne r|e vent was removed in vacu
gt)éa?ﬁ“a“@(b‘tt%%ﬁﬁta‘aW%ﬁ@%ﬂ%i%@aa&wﬁ%ﬁwwm@w Soc.
chdrmakbtira e (S0 2 veteKkanta EI0A G B)iongiegttR dagnef B-room temperature

methybphthalig y&ﬁt@ &H%@M gaterAs piladi.NMRB é%i /4 dee%](l\(‘%gm}.

]Sin\p971\lf—| b 42-7.32 (in, 214), 394 (s, 3H
1 (gﬁ 25593 aﬁlroﬁfgsﬁtg?hﬁspmﬁafyc A éﬁ“@fﬁm Wasmemd
Adét‘ft'é kPR orsethy Hpstieniie wmtﬁwés@m@og@mmmmm

apONbsamosgteciaimider{hrid g6 2amese) iy acetaniig. (LMY Was s 4.57

hg;at]e_g @tﬁ%{:}ﬂgl %tlgh)vqhdge( agggow light bulb situated 2 cm away was
shining on the reaction mixture ‘overnight. The resulting 30mixture was
cooled and concentrated. The re5|due was dlssolved in ethyI acetate (250
mL), washed Witl4 waik-Biub yraiiibinieAD OnidetByIGR Y

Solvent was remove%%?&b@ﬁ@‘and the reS|due was purlfled by flash
chromatography (Si02, Hexane:EtOAc give 3-
bromomethyl-phthalie dimethyl ester ( 83%) as a solid: 'H NMR
(CDCI3) 7.94-7.90 (dd, WO 2098/0335 lP‘&?ﬂUSZOO?/OZOZOl 1=1.1 and
7.9 Hz, 1H), 7.65-7.62 (dd, J=1.0 dBQHz 1H), 7.47 (t, J=7.8H, 1H),
4.54 (s, 2H), 3.97 (s, 31-0, 3,90 (s, 3H§ 5.1.3 Methyl-carbamic Acid t-Butyl
Ester 50), A solution of methyl-carbamic acid t-butyl ester (5.0 g, 38.0 mmol) in DMF (50

mL) was chilled in an ice bath, and NaH (60%, 1.7 g, 41.8 mmol) was added in portions at 10°C.

The mixture was stirred for an additional 30 minutes. A solution of 3-bromomethyl-phthalic acid
dimethy! ester (10.9 g, 38.0 mmol) in DMF (20 mL) was slowly added, keeping the temnperature at
10-15°C. The resulting mixture was stirred at room temperature overnight, The mixture was poured
into ice water (400 mL) and extracted with EtOAc (4x70 mL). The combined EtOAc extracts were
washed with water (3x30 mL) and brine (50 mL), and dried (MgSQ,). The solvent was removed in
vacuo, and the residue was purified by flash chromatography (SiO,, Hexane: EtOAc 8:2) to give 3-
[(t-butoxycarbonyl-methyl-amino)-methy!]-phthalic dimethyl ester (7.7 g, 60%) as an oil: *H NMR
(CDCl3} 3 7.93-7.89 (m, 1H), 7.49-7.46 (m, 2H), 4.46 (s, 2H), 3.94 (s, 3H), 3.89 (s, 3H), 2.87-2.76
(b, 3H), 1.49-1.42 (b, 9H).
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A stirred solution of 2 M methylamine/THE (30 mL, 60 mmol) and
triethylamine (6.1 g, 66 mmol) in methylene chloride (50 mL) was cooled
%Zﬁ?% Iutlon of di-t-butyl dicarbonate (14.4 g, 66 mmol) in

ene chlorlde (50 mL) was added slowly at 10 to -20CT AFfHp2007/020201

addition, the mixtyre was sired:at -20¢

room temperature 10@yGRAIGN i TIX
mL) and brine (40 mL), and dried (MgSO

the residue was stirred with hexane (4 e mixture was flltered and
@ . ied by chromatography

the filtrate was concentrated. The resic
(Si02, Hexane: EtOACc,8:2) to giv mtrpy }carbamic acid [-butyl ester (6.6

g, 84%) as oil: 1) NMR (CDCI )054“57 (b. 1 H), 2.74 (d, J---4.9 Hz, 31-1),

1.44 (s, 9H). 155.1.4 3-10- Butoxycarbonyl Methyl-Aminol-Methyll-Phthalic
Acid Dimethy| Espeir 481N;Giti-&R20 K 3, CH, rAvsglution @f m@ﬁii&‘ieﬁ%mm@f}
aqubtaﬂaywm&wrf(?‘ée@ganﬁﬁo%@%wwﬂéﬂ&%(é y?&@'{(} was shilled in, oot 30

|c§nlgath and % mmol) was added in"portions’ at

The mixture was Ié}lrreda'f'or an aﬁéet 54413 %fﬁh]t@g“rA%lﬁﬁGﬁeo‘fas cooled and
3 BRSTRGHTE Y EpthA Rt dimetigiestet ¢ 16i0ug, 8810 mlthgini DiRvas

(20rsmid) wih sttoBlyraddenk kpeping thedemperatdrgiatidd-laen -ﬁmto apHof2

regidting W@rﬁv@‘%g i g ht g sqlv
was ourtfaﬁ% into |ce wa%érggg%a% %}P@e)‘ﬁ‘één? %egggﬂﬁe% |thQE‘9V(§A]g 470 ﬁ% et

T\ﬁjgsc%"?ﬁﬁlnedvﬁct‘(f PALPETSYe i%%ﬁ’%ﬁ‘@ﬁbwpfh%%éF’(B%BO“FHLY)‘]ER‘TH‘&“C
bﬁﬁ%%%ﬁ?}“%ﬁ(ﬂ“@f’@@frw88@4\)11@?1‘@&5@1@@mtmrastmmmvadumhvaﬁmﬁpauon

and the residugepas putifiachRyuflash. ghwm&,&&r@@h%&%ﬂ%ﬁa@%ﬁ@lﬂ -phthatic
E ) -Hhutoxy, 0:glgabon ethyl-amin phthalic
ﬁﬁ@%ﬁ%ﬁ"éﬁwﬁ A N RSk At o

p}r)n nﬁ rgﬂ_‘rjcegr 3’65(@“214?- hg rgw(zg: B4 08IBGd cEPNRIBTETBo. The
(oS8 wmmwac(m BE)c3DOWD) 2A0KOIZEGTR @FMMQM%QZQ;S&%&M
ﬂ-Mh@l%ﬁ'géQ@U@glﬁB%%1%%9%%%4% &%X%%Qr '2_%3% Ing)OI i'fb n% éﬁ} mL)

a u ster e oaium TOXI
M& ps% cp J[Belng ')A\ lvem Was re Oovccc)ilurhér)ciugf@ d the resudye was purl ied by flash

mmoj 016 2 Stirre

5f&*‘?5ftﬂf8ﬁs?ea¥6%fﬁ§ai (Fﬁéﬁ‘?yﬁ%ﬁ%lﬁﬁétmi?—ﬂﬂﬁmmmme@hyﬁ abtes {RoBog.3-
7dhydmol]-iso ethanol (3 nHncantwaier: @ialjulikamixiuewas heaedaoc.

atyr el JQM%dS'@% fihe {g'ﬁHr? é’i’afsgFP&'?Q)@%J?Q&%@@?%% h’ach‘%'and 12.6

VYP ef[{é 0, J_ as added to the residue, and ting mixt

Wi i et (361 ST HE 2idodEay & 2 0ol Ba Gl 14
Wit BNIHE | OMNVBHIBISO TS 185 tingp rHiXt6Td sy, extracted with, 134.99,
QBRG 113 (3)4302%) m@@w@W6M@§Q§4JJ]%%!‘é@%, 21.94; Anal. Caled. for

CaoHN;Og: C, 59.84; H, 5.78; N, 10.47. Found: C, 59.51; H, 5.68; N, 10.31.

5.2 2-(2,6-DIOXO-PIPERIDIN-3-YL)-4-METHYLAMINOMETHYL-
ISQINDOL-1,3-DIONE HYDROCHLORIDE

@i{%

!
C

H
Hy

To a stirred solution of [2-(2,6~dono-piperidin—B—yE)-I,3~dioxo—2,3—dihydro-%H
isoindol-4-ylmethyl--methyl-carbamic acid t-butyl ester (8.1 g, 20.2 mmol} in methylenc chioride
(80 mL), was added 2N HClether (25 mL). The mixture was stirred at room temperature overnight.
The mixture was filtered, washed with CH,Cl; (20 mL), and dried to afford 2-(2,6-dioxo-piperidin-

o473 .
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Owas removed in vacua to give a mixture of
3-[(t-butoxycarbonyl-methyl-amino)-methyl]phthalic acid and its isomeric
01(}8%%%/4 ester, which was used in next step without furthPechﬂUSZOO7/028201

ication Step2: A stirred mixture of

sésgqputmgammmemtd%m'@% ona%glay&mﬁa@ ﬁglﬂgggm me 10D

from above and a-aminoglutarimide hydrochloride é!&)?r
e ot 125

circEnlratedsit Nacws: e Srosidue Mas dissobwedss EIQAS-{ 00 0unis), “c
andawatandS0 nd 7Tiae (649Aa solulion was separaled pndavaghied, %g'gb
%;?%44%%? )Sd& %5 §§ (%X4O mL), water (2X40 mL), ahd brine (4
and'the é (#vr §60Ivent was removed in vacuo, and the
residue was purlfled by flash chromatography (Si02, CH2C12: EtOAc 8:2)
to give [23(2 6 Hdms@m mgmxﬁrz (2. @m@m-m’aggm
60%); mp .":-- A0 20NNH (DMSO 4) 8 11 14 (s Il- ), 7.91-7.81 (m ’

2H), 7.57 (b, 1H), 519512(dd 1=53ang 12.6 Hz, 1H), 4.85 (s, 21-1),
2.97-2.83 (m, IH), 2.89 (s, 3H), 2.632: ,p%,}'gj), 2.07-2.03 (m, 1H),
1.44- 1.29 (d, 9H); 13C NMR (DMS@-u6) 6+72.70, 169.74, 167.48,
166.87, 154.75, 138.31, 134‘3,9M 2.3f, 131.74, 127.42, 121.98, 79.13,
48.86, 47.32, 34.84, 30.90, 27.93! 21.94; Anal. Calcd. for C20H2319206:

ct 59d84 H, Sﬁa%fhwargggﬂg5Eg%rﬂn9@%%§éaf%eét§a§§wé¥ 335 e?e&m?é 1. &H%‘wdloxw
surreq, s 10X I - 10X0- dro-1
3)_ 1116t %—nfne (i) Popgo’q 9 16 )n ]Ei Fé)g I‘ g % é 25) and

38|som oI- imeth -car bamic ad
nﬁﬁéﬂ?’ﬁﬁ’aﬁ‘f’éﬂ‘ﬁﬂ@ﬁé 16?(@@ es@%rﬁmolmg%ﬁ@@mmwtﬂledsﬁerm@snmtme
Themetasetivasastivedeaproom (e peanatune: aiennight CORRnRiIUFEWaS and

fltt@r@@ld washedwith & Lid2Gh 228 mb), ﬁ{%dc%r?gré&&f&%%med with hot EtOAc
IOXO perﬁéép ‘#1 WO 2008/033567P T/U52007/0
e

3‘ %‘)“h a?rﬁu FFéB‘fH%iai"%“%?Bh‘é W&@c%ﬁ%ﬁdé*(@%%w)dﬁ 8
a$'da @fﬁwww 'sofd (M 2HNMR TBMSOHIG) 19-31 A@d(I=8)r@. B4 (87, 2H), 4.97 (s,

82117 AXs(M3HY2-2. 825, 1) (dds-I54 @ and, 1;%851&1(:&,&)4}4@5@5-6%3%)414) e

N TEN S e b T e g M e o G T s
15945 1358868 9018678635, BB UBSY, UDEE 952, 3083018409 96y, CisHisN:Os:
53ENELOPRORANBGRARBQOYY LICHACHD 1 2H24-DIOXO-PLPERIDIN-

3-YL)-1,3-DIOX0-2,3-DIHYDRO-1H-ISOINDOL-4-YLMETHYLI-METHYL-

AMIDE
5.4 N-[2-2.6-DIOXO-PIPERIDIN-3-YL}-1.3-DICXG-2.3-DIHYDRO-1H-

ISOINDOL-4-YLMETHYL]-N-METHYL-PROPIONAMIDE

Triethylamine (0.5 g, 4.8 mmol) was added to a stirred suspension of 2-(2,6-dioxo-
piperidin-3-yt)-4-methylaminomethyl-isoindol-1,3-dione hydrochloride (0.7 g, 1.9 mmol) and
propionyl chloride (0.3 g, 2.7 mmol) in THE (30 mL). The mixture was stirred at room temperature
overnight. Reaction mixture was quenched with methanol (1 mL) and concentrated. Residue was
dissolved in methylene chloride (70 mL) and washed with 1N HCI (30 mL), water (30 mL), and
brine (30 mL} and then dried (MgSO,). Solvent was removed, and residue was purified by
chromatography (SiO,, CHyCly: EtOAc 8:2) 1o give 0.3 g (36%) of product as white solid: mp 206-
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10 Tricthylamine (0.50 g, 4.8 mmol) was added to a stirred suspension of
2-(2,6-dioxo- piperidin-3-y1)-4-methylaminomethyl-isoindo1-1,3-dione

e (0.7 g, 1.9 mmol) and cyclopropanccarbonyl chlaride (0.2
ngrﬁ&gmoglz THF (20 mL) at 5C. After addition, the mixture Wéas % |r§%7

r%@ée"ﬁ&%@&ﬂﬁ%f%'ﬁ%ﬁ% (tlrrﬁ)”’z'%“f%v{s%sg?ﬁ”%@(traﬁﬁ 0 1\5%"(}& Ydd, J=4.9

and 15 the solid residue was stirred with IN 117

prBddet Wad Bhtie S n ot EIPALER (ﬁq?;’)‘)bo?mﬁﬂléﬂo%l) 180 GReABD). 2.08-
progiuet, a8)a i WhHe SeHMGHRP CH 3R ANES ORI NMR: (M S 69984, 1 613 dSi 66.84,
1]}3%)087 19436.82 (M, 1%'1"373@7497 (9, AN 2618554k (99841?2515% gndgle 2.

1 7 (s, 2H) 2.92-285 (m

]t P L BT S5, 3, At T e ey
173 16 172.71, 169.77, 167.55, 166.89, 138.05, 135.25, 134.93, 132. 54
20131. 7% 12&5&@5&1&&&%&8%4&@35@235
Anal. Calcd. f@2BRBRGAR- B0 L-4-4
61.58; H, 4.90; N, 11.21.

pilH]
a

5.4N-[2-(2,6-910XO- PIPERIDIN 3 2,3-DIHYDRO-1H-
ISOINDOL-4- YLMETHY AMIDE 25
Triethylamine (0.5 g, 4. 8 a ad d to a stirred suspension of

2-(2,6-dioxo- piperidin-3-y1)-4- 'me Iamlnomethyl -isoindo1-1,3-dione
hydrochloride (0.7 g, 1.9 mmol) and propionyl chloride (0.3 g, 2.7 mmol) in

'VHF (30 mL). "TREHBRTS-Weks SHREA Y o6 FAetrisErse MeRsvubm i R 2. 6-dioxo-
Repetitm3mlxture ivdsnquentiicdowittieptatiiamolydail)rand oencomniratdend

Resighig asARisol g bumeiiere chigLer 0, M nd pasfeafh
LJ)HOWTS e{h rew‘o ., and brine (30 mL and then dried

(I\)T”geég‘j e as rsarhen R TSGR WAE SLvfey gy residue was dissolved
cmaﬁatlsg%awﬁrydea%mi@wz@wmm&l@ Py tolgiveer $¢ 18596 ofipr Glunt)
asawhite dsolidvipsn 206k W2 008808356 #R G161 33200 ¢4Q2020 1208 Cw r |

NM&@M §9 W6)\8 &%g%&%} hthZuﬁ%sZ»;ﬁi'e g(n!dz'#l)p :Z;?%;@“gsﬂfi;ﬁgr){((mmso

ST 6% i PS5 b S dH T ) S DRG0 TR o 00D S A e,

3K 136G NMRADNMSGLI6)2H)1 73544, 117.2.66 286007 2HLGBH0, #66284:2.51 (m,

1380837184639, 332152.113%:8 611 25490121 489y, 48 LU A 032357272,

30898 30 728; F5b:8819798; 130,46, 134.80, 132,46, 131.73, 12749, 121,69, 49.36, 48.83,
47.13, 34.55, 33.12, 30.91, 25.33, 25.10, 21.97; Anal. Calcd. for CyHagN;O+0.25H:0: C, 61.31; H,
6.20; N, 13.00. Found: C, 61.13; H, 6.12; N, 12.91.

5.6 1-[2-(2.6-DIOXO-PIPERIDIN-3-Y13-1.3-DIOX (-2 3-DIHYDRO-1H-
ISOINDOL-4-YLMETHYL]-1,3,3-TRIMETHVL-UREA

O

1,8-Diazabicyclof5,4,0]undec-7-ene {0.80 g, 5.4 mmol) was added to a stirred

*3‘
CH,

suspension of 2-(2,6-dioxo-piperidin-3-yi)-4-methylaminomethyl-isoindole-1,3-dione hydrochloride

(0.7 g, 1.9 mmol) and dimethylcarbamoyl chloride (0.30 g, 2.9 mmol) in acetonitrile (60 mL). The

mixture was stirred at room temperature overnight. The reaction mixture was then concentrated in

vacuo, and the residue was dissolved in methylene chloride (80 mL), washed with 1N HCI (30 mL),

water (30 mL), and brine {30 mL), and then dried (MgSQ,). Solvent was removed in vacuo, and the
-44 .
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5Anal. Calcd. for CI8F1,9N305: C, 60.50; H, 5.36; N, 11.76. Found: C,
60.37; H, 5.52: N, 11.41. 5.53-CYCLOHEXYL-|
125(2,6-DI0XO-PIPERIDIN-3-YL)-1,3-DIOX0- 2

N DI BROAH-ISOINJIOL-4-YLMETHYL -1-METHYL-UREA T/ GRIE 020201
alAN LG FF@EIXL%H}'»SJ?S 8,36 0c - SRR, Was dded an(%% 29 product

f
o g ARSI BOlel e e 121
((Idﬁ g=1I0midFandtyclotesyisseyiate ()30, 2. 6mamlsn THE (2050
2“?3 mﬁw @“Wéi%éﬁmtﬁﬂeid‘“. Dane I A0 Sed B 1002,
AR ML YRS SopCRniTaled I vaske, i 1ebulu as dissolved o,
ar(fd%}ﬁﬂﬂ??‘@(éé Ths: i’ééﬁél el fridan S 45; Fhia3soNdrtivas removed

in vacua, and the residue was slurried with EtOAc (10 mL) to give 0.7 g,

1G% AS R SO IR 2455 1 Bl (PMBQR) > Ht- 14
oL EM)YEM@TH@’L;@{GWTB@X&@ H’f%} 3 MPFHYL-
5.19-5.12 (dd (@3 and 12.5 Hz, 114), 4.88 (s, 2H). 3.45 (0, TH),

2.96-2.85 (m, IN), 2.83 (s, 314), 2.63-2.51 (4n,2H), 2.07-1.98 (m, | H),
1.77-1.54 (in, 5H), 1.26-1.02 (m, 5H); n;_?;(%tlvlso-d@ 8 172.72,
20169.78, 167.59, 166.96, 15430, ~132.46, 131.73,
127.49, 121.69, 49.36, 48.83. 4. 13, 34.55533.12, 30.91, 25.33, 25.10,
21.97; Anal. Calcd. for 0?51426|\P40§+o 251-120: C, 61.31; H, 6.20; N,
13.00, Found: C, 61.13; H, 6.12; N, 12/91.

5.61-1242,6-DIGROMPIERDIN- %mngm@@r@m@,@rmW@R@nlqﬂ2~(2,6-dioxo~
2biSND )4 4ndfbNAnihbhyekil 353 @l RIS EIHE Mldrbbbrf¥e (0.7 g, 1.9 mmol) and 3-

1&@3@;@@59}/@&%&&%%653 608 (089% 20 NP Wasa9ded 19 & room

stirred sus eg ion of

S S i S it S S e R R R PP R BB atter e Srciesilue was
hyatelesl drideiOereghiorgiakth ol} amestlifnethy e 8B dpayll c ror das (BL.3Gu, brine
2(mmedpdrhaceienivige o0 Tat Joithe e msteiewasStikedatd Qéﬂﬁmias purified
t%m?m% aw&f&'@ e R, fﬁ%%&%nmx oW &E@%nﬁ{ {g%% by olid: mp

the residue was dissolved in"meth ene C

WHBHIE it WYEIMEE A5, bbb 15 R Salta Brﬁ%é@é%i‘)‘%élrﬁ}ﬂ@r{m
diidd TM3BB4), Bolartasasmeripved-in19add)a=anehthia.6 84, 11), 5.01 (s, 2H), 3.70

(s, 3H), 3.04 (s, 3H), 2.91-2.84 (m, 1H), 2.64-2.49 (m, 2H), 2.09-2.05 (m, IH); C NMR (DMSO-
de) 5 172,72, 169.79, 167.57, 166.95, 159.31, 155.61, 141.58, 138.80, 134.97, 132.43, 131.80,
128.92,127.57, 121.87, 112.09, 107.41, 105.49, 54.86, 48.86, 47.48, 35.14, 30.92, 21.98; Anal.
Caled. for CyyHyN,0s+0.21 Hy0: C, 60.82; H, 4.98; N, 12.33. Found: C, 60.95; H, 4.98: N, 11.93,

5.8 1-[2-(2,6-DIOXO-PIPERIDIN-3-Y1)-1.3-DIOXG-2 3-DIHYDRO-1H-
ISQOINDOL-4-YLMETHYL]-3-(4-METHOXY-PHENYL)-1-METHYL-

UREA
2 0 H
h M
o O
1OU DA
Ky
i CH

Triethylamine (0.30 g, 2.9 mmo!) was added to a stirred suspension of 2-(2,6-dioxo-

piperidin-3-yl)-4-methylaminomethyl-isoindole-1,3-dione hydrochloride (0.70 g, 1.9 mmol) and 4-
methoxyphenyl isocyanate (0.40 g, 2.5 mmol) in THF (20 mL). The mixture was stirred at room

temperature for 2 hours. The reaction mixture was concentrated in vacuo, and the residue was

- 45 .
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WO 2008/033567PCT/US2007/020201 residue purified by
chromatography (Si02, CI-12C12: CH30H 97.5:2.5) to give 0.6 g (80%) of

WRSORKGH Aswhite solid: mp 206-208C; 11-1 NMR (DMSO- d6 g
IN), 7.89-7.69 (m, 314), 5.19-5.11 (dd, 1=5.3 and 12.5 Hz, 1 %%{”{%“2“‘

2@955@@312 Rn{Bncldrllride]Bo(Si G s e WidS1 3 HY 263, 5&@?% 0852 Worine

D 2.72. 169.79, 167.44, 166.92, 164
oS M ORO, i i i iy g e v
3@‘@’d%f@dﬁ%ﬁ%{i‘a@é{&imﬁdﬁmm%zdmr@ef Eodygt e whie Solid:; Ip 245:055°C
FOanuiiCrBTs86d: 5.86(sNHLA& 82 (517,124 DIXNO; PBERIR:, 1), 735 (d,

| | Y

ISOINGOL YT BV 2 (LT HORY FHERES Hlragh 20370
108RER (s 3H), 2.91 “2%%%%%2(693@ g, @%%X%d%d@é‘d% EPMBO0-de) 8
stiffe M suUSPN 1611801 66.96, 155.98, 154.60, 138.99, 134.94, 133.27, 132.45, 131.78, 127.58,

2-(2,6sliox@pipesi l@bnsﬁoxlés‘hﬂﬂ@t@a/ '%@96@@{'9@9&%0&%{3&?}’q@“;%g\uoﬁ
%?rﬁdﬂiloz{@e Oi:z Ir_‘gnclrnofl %n 3 81 hox henyl isocyanate (O 40 g,
(20m

mmdal) in He Mixture Was & ed at room 15temperature
for] hours. The reactlon mlxture was concentrated in vacuo, and the
residue svas dibgple@hinmetd i oo "ff-§>
(30 mL), wated SO -A(d HE30-Pad)ie 145
solvent was re?%d in vacua, and the residue was purlfled by
chromatography (S102, CH2C12: EtOAc 6:4) tp give 0.7 g (83%) of
product as yellow solid: nip 160-162G;" TN MSO-d6) 6 11.13 (s,
IN), 8.47 (s, IH), 7.89-7. 8T=‘(@ 62-760 201H), 7.19-7.08 (m,
3H), 6.54-6,51 (m, 1H), 5.20 ,\(ﬁ;tV —S%and126Hz 1H), 5.01 (s,
2H), 3.70 (s, 314), 3.04 (s, 311), 2'9112.84 (m, | H), 2.64-2.49 (m, 2H),
2.09-2.05 (. 3 o NV (QMB0, AR 1ER.12 10000, 4 00 87,085 801,

159.31, 155,61, 14}%\ 58, 138.80, 134.97, 132.43

iy e S e g e e g O
ARSI ievatageP E2BH22N40 6+ TP 149 20). Che 0r8RrdHyad @8N« 1R:8 B:mperature
Foundy, 5R@i5) Mixdud8ialoddeBitedPand solid residue was stirred with 1N HCI (30 mL).

ISS%?I ﬁl @éx%‘l?&?&ﬁaﬂ@é %ﬁuﬁ@é?ﬂ r?’otﬂ%_(e"m%&k@ﬁ pS g‘ﬂ% M E\Ye%%ég"ﬁ lsfl_:procfnct
as white solid: mp >260°C: A NMI-{(I-)MSO ) 8 11.14 (s, H), 841 (s, 1H), 7.89-7.80 (m, 2H),

7.62-7.60 (m, 1H), 7.35 {d, J=8.3 Hz, 2H), 7.05 (d, J=8.2 Hz, 2H), 5.20-5.13 (dd, J=5.3 and 12.5 Hz
1H), 5.00 (s, 2H), 3.03 (s, 3H), 2.91-2.84 (m, 1H), 2.64-2.50 (m, 2H), 2.22 (s, 3H), 2.08-2.05 (m,
1H); PC NMR (DMSO-dg) § 172,75, 169.82, 167.59, 166.97, 155.81, 138.93, 137.73, 134.9¢,
132.45, 131.80, 130.73, 129.11, 128.63, 127.57, 121.85, 120.16, 118.17, 48.86, 47.46, 35.11, 30.93,
21.98, 20.32; Anal. Caled. for Cp3HpNO;s: C, 63.59; H, 5.10; N, 12.90. Found: C, 63.68; H, 4.96;
N, 12.66.

'+

580 1-[2-42.6-DIOXO-PIPERIDIN-3-¥L)-1.3-BIOX0-2.3-DIHYDRO-1H-
ISOINDOL-4-YIMETHYLI-3-ETHYL-1-METHYL-UREA

6

/& b

Triethytamine (0.3 g, 2.7 mmol) was added to a stirred suspension of 2-(2,6-dioxo-

piperidin-3-yl)-4-methylaminomethyl-isoindole-1,3-dione hydrochloride (0.7 g, 1.9 mmol) and ethyl

- 46 -
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'3030Triethylamine (0.30 g, 2.9 mmol) was added to a stirred suspension
of 2-(2,6-dioxo- piperidin-3-y1)-4-methylaminomethyl-isoindole-I,3-dione
dy, e (0.70 g, 1.9 mmol) and 4- methoxyphenyl isoc anate 0.40
‘gk,y ag%?#%%l in THF (20 mL). The mixture was stirred at roo Ct@%é?gﬂ}%gi
forscAAMES 0 2R reachion mixire was coneentrated in v
e A 28)08/032%67 BCIMES %6“79)3(5%5 i \‘}ee‘a’af’ns“"ed “
mehy IR B A& VR 0§ "HE R SH RN RSIYStr it yadiatatd e midye was
aﬁﬂf‘*ﬁﬁ MEN Y M3 @mdXhErn driddn My @4)ccThecs oivdent was vetmmeidemt 0 mL)

va@gi@e ang tb@xﬁ@h@;&@&!%%ﬂ@%&'&ifﬂ@@zwﬂﬂ @“W@ﬂﬁaé@émb) 194 (s, H)

Rt TP oo B ity 5 19 g i 1
(rﬁ giﬁa 2*11)8351&13 Bieg w@ 9%?})‘396@4%@1 2368303 Hz 2 BH),45.00-571.3 084,03 (m
J3821andc12:Boklz, 1) °6 QOKSDRD-3,701 . BH)ks38)3d 85 Bhbs 2 L2084

(m ) (my;24) ( d6)
AR S D F NG .
1§ﬁah§af§1 oF& PN al: G5B 8% Hy 5416, 15195 Fpumh G TAB: &b 5 A%, Wa)4 86,

35.05, 30.92, 21.97; Anal. Calcd. for C23H22N406: C, 61.33; H, 492; N, -
12.44. Found: (G2 816 imd koAt idtid #2830, 1 3 p10X0-2 3-DIHYDRO-1H-

5.91-12-(2.6- IBLOXOR IR ERUBINFGE Y B YL RERIOX D BRI DR 1.
ISOINDOL-4-¥BMETFIVLI-3-(4-METITYL-PHENY L)- 1-METHYLUREA

15Triethylamine (0.3 g, 2.7 mmol) was ad to a stlrred suspension of
2-(2,6-dioxo- piperidin-3-y1)-4-methy |- |somdole 1,3-dione
hydrochloride (0.7 g, 1.9 m anSELr nate (0.30 g, 2.5 mmol)
in THF (40 mL). The mix m d af’room temperature overnight.

Reaction mixture was concentratéd hnd solid residue was stirred with IN

MCI (30 mL). was collected and eslur dW|th hot reag ent alcohol
(15 mL) to g@)vgr%{g ) (86%) f eéj?ghc?b ELétssaw Rt 84 5”399296‘6'(9&@!’6 dioxo-

Wp{lf 4d‘p,<)t*g @nfmfgwﬂ H‘)'“SOJPrl(é-dqus hydggtiogty (?r?ﬂ%b 9 mmol) and m-
tolyl isocyanate (0.3C g, 2.5 mmol) in THF (40 mL). The mixture was stirred at room temperature
overnight. The reaction mixture was concentrated ir vacuo, and the residue was dissolved in
methylene chloride (80 mL}, washed with 1N HCI (30 mL), water (30 mL), and brine {30 mL), and
then dried (MgS80,). The solvent was removed in vacuo, and solid residue was slurried with ether
(20 mL) to give 0.7 g (77%) of product as white solid: mp 212-215°C; 'H NMR {DMSO-ds} & 11.15
(s, 1H), 8.43 (s, 1H), 7.90-7.81 (m, 2H), 7.62-7.59 (dd, J=1.1 and 7.1 Hz, 1H), 7.33-7.28 (m, 2H),
T (L, J=7.6 Hz, 1H), 6.78 (d, =74 Hz, 1H), 521-5.13 (dd, J=5.4 and 12.6 Hz, 1H), 5.0} (s, 2H),
3.04 (s, 3H), 2.98-2.84 (m, 1H), 2.64-2.49 (m, 2H), 2.24 (s, 3H), 2.09-2.05 (m, 1H): *C NMR
(DMSO-ds) § 172,74, 169.81, 167.59, 166.97, 155.72, 140,23, 138.89, 137.26, 134.98, 132.43,
131.80, 128.07, 127.57, 122.63, 121 86, 120.52, 117.11, 48.87, 47.48, 35.14, 30.93, 21.99, 21.15;
Anal. Caled. for Cy3HpN,O;5: C, 63.59; H, 5.10; N, 12.90. Found: C, 63.48; H, 4.94; N, 12.74.

512 3-BENZO[13IDICX0-5-VE-1-[2-{2,6-DIOXO-PIPERIDIN-3-YL)-1,3-
BIOX0-2.3-DIHYDRO-1H-ISOINDOL-4- YEMETHYL}-1-METHYL -

UREA
M
o gﬁw—t}o
T
<UD\N*KT @
4]
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7.62-7.60 (m, | H), 7.35 (d, J=8.3 Hz, 2H), 7.05 (d, J=8.2 Hz, 2H),
5.20-5.13 (dd, 3=5.3 and 12.5 Hz, 1H), 5.00 (s, 2H), 3.03 (s, 3H), e

LH), 2.64-2.50 (m, 2H), 2.22 (s, 3H), 2.08-2.05 (m, 1H). "
V@@%Sﬁ%@ -d6) 6 172.75, 169.82, 167.59, 166.97, 155.81F AEU5%07020201
137.73, 134.96, 132,45, 1 30.73, 129.11, 128.63, 127.57, 121.85,
120.16, 118, 1?”2%%%“ H%&]%{?%%]H‘“i«? Y el toymsiisrgimysprisian ¢f p6-dioxo-

fo?‘ﬁe’z“éﬁé2’@@4@%“5@“’6"@%@%*85@@1% 310000 Enghidrid (6368} Hnh@Bnd 3 4-
Nme26@ieBidk@pheny! isocyanate (0.40 g, 2.5 mmol) in THF (40 mL). The mixture was stirred at

1%&(&%@5@2@@&1{’ @ﬂ@g%#@@%@jéﬁ@%mx RS0 shbline residuo was
e S aon oo
2@%lefmmewm@)mmm@ﬂmﬁ@hq@tkwmdwfsle-msmame 40 (s, 1H),
hydioeilosigeHy) 7og,7sOmmae)7and ethyl, Ws 85.6.74 (m, ZH) 5.94 is 2H), 5.20-5.13
20081033307 PG HY 34 935939?{?]3 b%gt cyanale (0. égé aﬁ 3 i, D 0g.

(40 mL) at room temperature. The mixture was stirr
temipETatife JvaMMRHRMRr LRl rHifdind §748. déﬁ%’éﬁﬁ%\%édlm Vadaa)s,
andbthic IeslLB @S IStingd With, I 1da (ﬁﬂgmk)ﬂhe{rﬁwltmwﬁd &A% 36,

caHa@tag @nshreshireed with-acetone, @%ﬁé §§ gﬁﬁﬁé & %oum;l

ite s Ald mp 219- 221C"

8?5 #7%%’11 éH??Sl -7.48(m, | H), 6.51 (t, J=5.4 Hz, 1H), 5.19-5.12
(dd J=5.4 and 12.5 Hz, | H), 4.88 (s, 2H), 3.13-3.02 (in, 2H), 2.92-2.89 (m,
1H), 2.8616s, 3H}-2, m@m@tﬁw @&-ﬁsﬁ 3 Wiokhle 3. 82 ked 87,
3H); 13C NMRSDINET) - GOV L8 ANABHIGHMPENIDY IO,
139.48, 134.8KRdo 40 131. 74 127 48 121 70, 48.83, 47.16, 35.00,
34.51, 30,92, 21.98, 15.64; Anal. Calcd. fopC481-120N406; C, 58.06; 1-1,

10511
,S-QDIHYDRO-lH-

Triethylamine (0.30 g, 2.7 mmol) was added to a stirred suspension of 2-(2,6-dioxo-
piperidin-3-yi}-4-methylaminomethyl-isoidnole-1,3-dione hydrochloride {0.70 g, 1.9 mmol) and 2-
naphthyl isocyanate (0.40 g, 2.1 mmol) in THF (40 mL). The mixture was stirred at room
temperature overnight. The reaction mixture was concentrated, and residue was stirred with 1N HCI
(30 mL.). The solid was coliected by filtration and reslurried in ether (15 mL) to give 0.8 g (92%) of
product as white solid: mp>260°C; 'H NMR (DMSO-dg) 5 11.16 (s, 1H}, 8.74 (s, 1H), 8.07 (s, 1H),
7.91-7.65 (m, TH), 7.45-7.32 (i, 2H), 5.22-5.15 (dd, J=5.0 and 12.6 Hz, 1H), 5.07 (s, 2H), 3.11 (s,
3H), 2.92-2.87 (m, 1H), 2.65-2.50 (m, 2H), 2.08 (m, 1H); "C NMR (DMS0-dg) 8 172,75, 169.82,
167.60, 166.97, 155.82, 138.82, 138.07, 135.02, 133.45, 132.48, 131.83, 129.18, 127.66, 127.60,
127.32,126.92, 126.08, 123.96, 121.90, 121.25, 115.29, 48.88, 47.57, 35.21, 30.94, 22.00; Anal,
Caled. for CysH2N.Q;s: C, 66.38; C, 4.71: N, 11.91. Found: C,66.25: 8,436, N, 11.67,

.14 1-2-2.6-DIOXO-PIPERIDIN-3-Y1)-1.3-BIOX0-2,3-DIHYDRO-1H-
ISOINDOL-4-YIMETHYL[-1-METHYL-3-PHENYL-UREA

o @f@
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15Triethylamine (0.30 g, 2.7 mmol) was added to a stirred suspension of
2-(2,6-dioxo- piperidin-3-y1)-4-methylaminomethyl-isoindole-1,3- dione

Vﬂy% 5131 (;e (0.70 g, 1.9 mmol) and mtolyl isocyanate (O. 30 S —
mmogggln TI-IF (40 mL). The mixture was stirred at room temper’qure

Overmght Theﬂ%ﬁﬁmn@@(% § %&&W?Jgﬁﬁgg&pé@gy s%k ngtnht% 2- (H,é ~gioxo-

gwas dissoJved jn methyiene chloride (80 mL), wash
(3%"“"*1)“ water TSE Y AR B SnEsts M?’%ﬁ&bﬁ iefidd O(ﬁné%@){‘) and
TirEead |Ferewiad déhmové drinclac THF 4Hd S0l d rewsic we was Sherrie chwvitlemperature
etdi\efn@ﬁ rohe) rtQog ekl 45/ Ok REAGH GHAS, While. SO l&g e} 8,15%12&55{;

1 1

MU0 AL TR L L D) o
1188 g%@? A2V “852&"*8"&%%60“(1456’4‘*5#@«1?561%2*&1F-iyr’f@cmﬂth
(SR, B0 (&0 3H), 12 98RO T#1k) b 021642v480: (wlid2 )y 224265 3H MR
2 @R12A8, (51 1l )s IGINMR @36BM S0, 46)0 32 /6 16981, %6'745 4,=76 Hz,

SN AR B b 9845‘5&%%’2*2%@3» i

27193 %%H)Aﬁaﬁ R, Fo) GOBMBAN, 265 %3 B9rH! 1H; itot MVIR 20005 C-dg) §
Fownd:; (5063,.487.49, O, NosT2, T4 $5.138 84, 134.98, 132.45, 131.81, 128.22, 127.59,

3 Z P I 3- 3
RNl G LA B RO PEE RN s K e

(6{3?)73 Y Primnotyies fudedd H:dirtéd%suspension of

2-(2,6-dioxopiperidin-3-y1)-4-methylaminomethyl-isoindole-1,3-diOne

hydrochiggide ‘9:--* Soldkmmebanindsdy e tienediopientho.im.

room temperature ernlght Thereactlo mixture was concentrated in

vacuo, and the residue was 5 stirre m% mL). Solid was
give 0.8 g (90%) of

collected and reslurried with aceto
product as white solid: mp 238-200CJIHNMR (DMSO-d6) 8 11.15 (s, 1H),
8.40 (s, I H), 790781(m 21-1); 7.62-7.58 (m, 114), 7.17-7.15 (m, 111),
6.89-6.74 (m, ?m94 é]g95205132)§dd\] 54and126Hzlgg, .
4.99 (s, 21-1), 135 530 B 3 RN W24 %S SRR P o g -ciono-
2&52?(% ) 41%@Nﬂwmm8@cd€yls 11372% hy$9BiprideP. BBs. 16619P)) and
1boBVisdodEnatd (A 155 nirth} 3BTBIF, (184198 Thasiedrelar Sited 21 B0) temperature
13\7315%!“1a”%c&@acaagnggtul]c%'ﬁ:@ngquaég’.‘711\%911983&1%%1@3 Qmﬂgéﬁgs g’ §§Q\Zed m
0. h3 e21 %ﬁr nﬁlbl 330 # (5 : é$4\1407 59.48; H
Foun%l BRES 5 é TS S EeE R %b). BIBERIHI L) and
Mfgﬂ\{i{_ﬁdﬁ@gga_a) )’("@Qjo@_@q [~ Equ_ﬂmcuo and the residue was purified by
1818 iR EHy- G0}, MHEETH CHIGH-ME TN e 8 INARIAT bEALEN: 2 Whit dBEAMp
210-212°C; 'H NMR (DMSO-dg) 8 11,15 (s, 1H), 7.88-7.78 (m, 2H), 7.50-7.47 (m, 1H), 6.53 (1,
J=55 Hz, 1H), 5.19-5.12 (dd, }=5.4 and 12.5 Hz, 1H), 4.88 (s, 2H), 3.02 (q, J=6.4 Hz, 2H), 2.92-
2.83 (m, 1H}, 2.87 (s, 3H), 2.63-2.47 (m, 2H}, 2.08-2.03 (m, 1H), 1.46-1.35 (m, 2H), 0.82 (1, J=7.3
Hz, 3H); "C NMR (DMSO-dg) § 172.76, 169.83, 167.59, 167.00, 157.98, 139.50, 134.85, 132.35,
13176, 127.50, 121.71, 48.83, 47.23, 42.04, 34.57, 30.93, 23.70, 21.99, 11.32; Anal. Caled. for
CigHnNyOs: C, 59.06; H, 5.74; N, 14.50. Found: C, 58.98; H, 5.83; N, 14.22.
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S. HI Triethylamine (0.30 g, 2.7 mmol) was added to a stirred suspension
of 242,6-dioxo-
vﬁﬁ%{%@ 3= I) -4-methylarninomethyl-isoidnole-1,3-dione hydrochlorlde
O} g, 1 9 mmol) and 2- 20naphthyl isocyanate (0.40 g, 2. f?n(ﬁlgf)%ﬂmeml

THF (4Gmf). the Wﬁ%ﬁtﬁﬁ@?ﬁ?‘i%@‘ﬁ?%%% ight. The

reaction mlxturg(ymﬁg@gchﬂ \itehly AN S HH C IS R e UL I %IEHO
(30 mL). The simvaasTEbected by filfration and reslurried in efher (I5

mL) to give 0.8 g (92%) of product as white soI|d mp>260C; IFINMR
(DMSO-clo) 5 11.16 (s, 1H), 8.74 4),807 (s, 114), 7.91-7.65 (m,
714), 7.45-7.32 (m, 2H), 5.22-5. /J=5.07and 12.6 Hz, 11-1), 5.07 (s,
214), 3.11 (s, 2531-1), 2.9 (. 1H), 2.65-2.50 (m, 211), 2.08 (m,
1H);NMR (DMS0416) 5 172. 75 $69 82 138.07, 135.02, 133 45 132.48,
131.83, 129.1, &g? ae;@guﬁm ) .25 2

35.21, 30.94, 22 00; Pl (&t
11.91. Found: C, 66.25; H, 436N 11 67,
305.141-12-(2,6-DIOX0-1311PERIDEN3-¥1 )+1,3-DIOX0-2,3-DIHYDRO-1
H- 150INDOL-4-YLMET1{YLI-1-MET 3- él{ENYL UREA WO
2008/033567PCT/US2007/020201 TF“ iethylamine (0.30 g, 2.7

mmol) was added to a stirred su ﬁ’en%mn of
2-(2,6-dioxopiperidin-3-y1)-4-methylaminomethyl-isoindole-1,3-dione
hydrochloride {096igf af Sémmbldeméaipticrey1isdoyenibiteHi0: 80g,) 2.8 added 1o a
mutrad) inluliotof4Q(ra-hutbRE: ML @ aMAB-STIKES thathf Q OMILAI RS aethiéﬁyr ester (3.9

Cueralhole dRACIOR EPHENIAR SN R R0 VZ%CH% AN oo

residue was dissolved in 5methylene C ori was

HETREE SO 0% 5P fea“r’?a Wmﬁewmefém b8 il frs Sronagred
Tﬁ@%l%ﬁfl%a@hfeﬁmvwawwmoiammhe@ﬁhd wakiNIBEQUashsluivied with

;ezzg@mmﬁmnﬂmmmmeqm@?@gﬁz&(@em@é@ma?emm?ﬁ; ggg%ggipdesired
S

AR SRR LA R S E R L
63§ﬁ G 841278 Gny D1 1449845008, 98)(dd, J=5.4 and 12.5 Hz, | F1), 5.01 (s,
102H), 3.05 (s, 3H), 2.96-2.83 (m, 1H), 2.64-2.53 (m, 211), 2.09-2.05 (m,
1H); "C NMR (RS Q160 2. Bl sl Darb O Be thyl- Amino)-Methvi]-N.N-Diethyl-

Phthalamic Acid Methvl Ester

/\
N\/
Ly
o
/%o N
!

N-(3-Dimethylaminopropy!)-N’-ethylcarbodiimide hydrochloride (3.60 g, 18.5
mmol) was added to a stirred solution of diethylamine (1.40 g, 18.5 mmol), 1-hydroxybenzotriazol
(2.50 g, 18.5 mmol) and 3-[(tert-butoxycarbonyl-methyl-amino)-methyl]-phthalic acid 2-methyl
ester (4.60 g, 14.2 mmol) in DMF (40 mL). The mixture was stirred at room temperature overnight.
The reaction mixture was then poured into water (100 mL) and extracted with EtOAc (3x40 mL).
The combined EtOAC extracts were washed with water (2X40 mL) and brine (40 mL), and dried
(MgSO0y). Solvent was removed in vacuo, and the residue was purified by flash chromatography
(8iG,, CH)Cly: EtOAc 8:2) to give 4.3 g (79%) of product as an oil: 'H NMR (CDChL) 6 7.44 (1,
J=7.6 Hz, 1H), 7.29 (d, J=6.8 Hz, 1H), 7.21 (d, J=7.5 Hz, 1H), 4.62 (s, 2H), 3.83 (s, 3H), 3.57-3.48
(g, J=7.0 Hz, 2H), 3.24-3.16 (g, J=7.0 Hz, 2H), 2.85 (s, 3H), 1.48-1.42 (m, 9H), 1.23 (1, J=7.0 Hz,
3H), 1.09 {t, J=7.0 Hz, 3H).
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167.59, 166.97, 155,75, 140.33, 138.84, 134.98, 132.45, 131.81, 128.22,
127.59,121.92, 121.88, 119.98, 48.86, 47.48, 35.15, 30.93, 21.98; Anal.
\@%9815% £221-130N405: C, 62.85; FL 4.79; N, 13.33. Fouggfr%moe??u%e}zm
4.53; N, 13.10. 155.15

1-i2-(2,6-DIOX0-111PERIDIN-3-YL)-1,3-DIOX0-2,3-DIHYDRO-1H-
ISOINDOL-4- YLMETHYLI 1- METHYL 3- PROPYL UREA O NO
Triethylamine 0186 ¢2-2igtviensbamay-Ae i.:_‘ roteymethireBenayideatis
2-(2,6-dioxopiperidinsS s A e RR R bRststhy |- |somdole 1, 3 dione
hydrochloride (0.70 g, 1.9 mmol) and 20gropyl isocyanate (0.20 g, 2.3
mmol) in THF (30 mL). The mixture \ya¥ stirred at room temperature
overnight. The reaction mixture eﬁcnentrated in vacua, and the
residue was dissolved in methylefie ¥ loride (70 mL), washed with IN MCI
(30 mL), water (30 mL), and brine (30 mL), and then dried (MgSO4). The

3 solvent was ref\FEH e 60 hine bReisidi@. WA s fhrfreobyn dry ether (80 mL)
chromated raptlyin $i02,1ah 12@1&063%@&@&@@&@&@!%@@&% Blethyl}-

pwﬂuﬁmﬁ Wﬁ@a&%'&r%t@ A g%& ng%gﬁﬁt (QM%ZQQ}JS Was acg gél%wly at

?di e ‘Zaf%nza?%% % "ms 42 (i F6PR iﬂ%@r?thermght
2 B3 (FENII) e 78 HBPIYoRg 3 2rdTe ih 214 12008DHO Bimictia,of water (35 mL),

10 1B6-d@5uiny2HksQ:82c(d Jaf Brbiz, QLedyr'C NM&MQ@S\?}M@S Z@re
1@&5% v&i@& é%a@ﬁl)%d %ﬁr?ﬁ!g &§9a§9 dr]E?aLg dl';l ?e&%%%&zg i vdeua o

121 d71 %%? 47.23, 42.04
&40 ooy & 5@‘6%‘”9? uged, . (KKt 38 rsE e fHthec s ogten
14 5.83; N, 14.22. WO 2008/033567PCT/US2007/020201 5.16

12-(2,6- D|oxc@alauvm&mmm&@%@@%&%@%&@'M&%
15 VLMETHYLI-METH ¥eGURERMIQcAGIRo T ERdBEIM ESTER N
55.16.1 3-1(tert-Butoxycarbonyl-Methyl-Aminol-Methyll-Phthalic Acid

N.\/

)Yo’g\n ?;n-;o

ooy
A stirred solution of (3-diethylcarbamoyl-2-hydroxymethyl-benzyl)-methyl-
carbamic acid teri-butyl ester (7.9 g, 22.7 mmol) and triethylamine (3.7 g, 36.3 mimol) in dry
methylene chloride (110 mL) was cooled to 0°C. Methanesulfonyl chloride (3.1 g, 27.3 mmol) was
20 added at 0-3°C. The mixture was stirred at 0°C for 30 minutes then washed with water (40 mL) and
brine (40 mL), and dried (MgS8Q,). The solvent was removed in vacuo and the crude product (9.7 g}

was used in next reaction,

3.10.5 [2-(2,6-Dioxo-Piperidin-3-vh-1-Oxo-2,3-Dibvdro-1H-Yeoind ol-4-
25 yl-Methyll-Methyl-Carbamic Acid tert-Butv! Ester

N (;cf{f

Triethylamine (4.60 g, 45.4 mmiol) was added to a stirred suspension of

methanesulfonic acid 2-{(tert-butoxycarbonyl-methyl-amino)-methy!]-6-d iethylearbamoyl-benzyl

ester (2.70 g, 22.7 mmol) and o-aminoglutarimide hydrochioride (3.40 g, 20.4 mmol) at room
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2-Methyl Ester A solution of sodium hydroxide (0.5 g, 13.3
mmol) in FI?0 (5 mL) was added to a stirred solution of

whlsis g‘gtgkgg;(ycarbony) methyl-amino)-methyll-phthalic acid dlmeth | e

(3.9 10g, ILI mmol) in ethylene glycol dimethyl ether (10 mL) ”ejsmal?( 3% 201

WaRSiHed %E&er@?%ﬁ%@uﬁe%%w&% dheiure was extracted with

g of recovered starting material. The agueo

e

B e oA N AR T R RS A st for
withiFhelthy teinere hioridel(BaB 5 omsjiend ¢oncentitodsinuy act ditolafiondEOAc
3agoithaesiredniocket @s An)oik. NNMR (€ ROI3).889%56-98)(Me bidb (so

7?%@) a@h@ﬁr»e‘é%ﬁ%ﬁ?)@rhedl&k dr%ezdg lugion wgé tgazgé‘fi Zwuh dgcoiorm?\g carbon and

1.49-1

o1 %ﬂfb%é?b‘ﬁﬁ%ﬂ"ﬁ@fﬁwﬂm i MBI e RSty ISt ARt (30 mL)
AcidiMdthyk Estess oN«(3Dimethytarinoprappidlagthylaarhodimide (4, 1=7.4
h)‘@@ﬁ'ﬁ"@@@'& (Ja'ﬁ%oifl %5/ %WJLWA@%{?‘?Q?@ 9.8,541 e §%|Ut'(,0{}g 2, 1H), 4.55.
dlfﬁgy g? % 2 mol), drox benzotrlazo g
e b o A Ay R A A ARl D 201 (.
2k th{/t EsEm:(ACTOMR TS Erindl)! . BV 00 161196, TREAiNE008, WEsAS, 131.92,

stised atze0nm 1e8peyatuse avesnight. (Ehe isaction misdure was then
poured into water (100 mL) and extracted with EtOAc (3x40 mL). 25 The

comblned EtOAC extracts were washed W|th water (2X40 mL) and brlne

(40 mL)7ahd grédIRIEREAME K LHIROL

residue was ptrfret-by fiashrchforme ; 12 EtOAc 8:2)
to give 4.3 g (79%) of product as an 0|I° CDCI3) 87.44 (t, 1=7.6 Hz,
1H), 7.29 (d, J=6.8 Hz, IIf)721 -N ZyHol), 4.62 (s, 2H), 3.83 (s,

3H), 3.57-3.48 (q, J-=7.0 Hz, 2#),"§.24°3.16<(q, J=7.0 Hz, 2H), 2.85 (s,

31-1), 1.48-1.42 (m, 9H), 1.23 (tyi OHz 303H), 1.09 (1,1=7.0 Hz, 31-1).
WO 2008/033567PCT/US2007/020201 5.16.3

(3- D'ethylCarbﬂ%%%n%ﬁ%%%ﬁ\@?ﬁ@%%“%ﬁ mmﬁyt(g’| IC {St%ggm&l%tné\r%fsa ution of

tert-Butyl Ester 5A stirred mixture of lithium boro
M%@rf%ﬁ?ﬁ&%@fﬁé@%@’%&é dirisyr 8- Bﬁnﬂ?'a%ym@tbﬁiﬁﬂ%bﬁdmﬂﬁwwd tert-

6aytertsisutbRycatisomybiriethyhdminbleridethy 1IN TNe cietinyd sphthiadaicoom
agidpnethytesten 8 BR g.a3.6 mm&al&m;;ht&(&pm&%m&mm%mt and
SatO%, altes t}‘\% G 't'pr% Was complete, the mixty %‘Q@ dgigrgf’ ”:Oxéoér% 47937

tem era ure overni h e reactlon mlxture WaS en C

bt Bhd tunEied sy the' dddibr SHudidl (38 faly7-EOrndTh§eedus [dgdrd.9
was Extrietéid)witd BtOAG (2% 01N LY)s Tder-eomibineehpaganicsn| Gtiormsss (m, 1H),

weseNAShed iy ates ((@%ﬁ%ozﬂi% §§Hnb'i'ﬁf9 1699961 20 FEe N I5PD:4.) 5

Q]|V$nt was removed In v
I 6, 170.93, 167.68, 142.22, ]33 47 132 03, 128.54, 127.57, 123.74, 51.50, 47.36, 46.29, 32.44,

31.13,22.77.

5.18  3-Q4-DIMETHYIPHENYL)-1-[2-(2.6-DICXG-PIPERIDIN-3-YL}-1-
0X0-2.3-DIHYDRO-1H-ISOINDOL-4-YLMETHYL]-1-METHYL-~

UREA
W,
H;C@\ N‘@O
H,E Nj\N
Ho

Triethylamine (0.30 g, 2.6 mmol) was added to stirred suspension of 3-(4-

methylaminomethyl-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione hydrochloride (06,19
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give 7.9 g (96%) of product as an oil, which was used in next step without

further purification. 5.16.4 Methanesulfonic Acid
v@ojzg guéqucarbonyl Methyl-Aminol-
15Metg|n 11-6-Diethylcarbamoyl-Benzyl Ester A stﬁ?ggj%?ﬁ?{ 20t

ofrg)an%nykcémg%% %maicsgnmgﬂ@ g tP’et Z>A1 gxgl%@ em, ure was

tert-butyl ester ( 7 mmol) an yam ne

drV‘H?SﬁEy?SWéEHWﬁS??H@ PR SHL Y trdeaeis mictgeoess mwﬁﬁfé%mfww and the
chitsifde (& digoRg S1metiolpwals R0t ed jat SBCwTHENHXLEEMASSHIB mL),
at=:0Efok 30 mlﬁ%ﬁtﬂaﬂﬂW@ﬁ@g@W'%]W@J@%&me :ﬂ@gczm I% (ﬁleorggh'&e was

a@ﬂ rg{ég éﬂc\ﬁ%rsngél raphy 8 H éé%ﬂ%\é%‘; &Iong}(fae%ug g%lglq/ of pmduct as white

product use nnex r&action.

J?U@ 6“t§| &ﬂﬁéﬁé?ﬁ@@}@%ﬁd@13%@%&3945@%61?@ J=74 Hz, TH),
25yiNtethy ihidethyl7Garbarme AgidHetButyt BStem), 6.99 (d, J=8.2 Hz, 1H), 5.17-5.10
;@W@gﬂff?‘?ﬁ%%% 919 65 ) s g 10,3 TSH SUBRERSION 8f 205
%%%% % %ox;%‘a %r?y‘?%ﬁéﬁw&w Ao he T EDereth(ACTb Ariogi BBnZy$-2.0!
estor [0; 75 §MIR (PMHACL) Antka7animsgstaemisteshydrochioride, (3540 93361,
204 mtm@?)gat r@éw 1%1@%2%%/@3%@77 E’MéD??@Q%/P%?ZQégt%E%QM%;
N niwri re om temperatu
S e o Mg 7,

mixttfre was heated at 82C oil bath for 4 hours. The mixture was cooled
and concentrated in vocuo. The residue was dissolved in EtOAc (200 mL)

and washed withy, %@M

removed in vacua, and the residue was sl
4.5 g (57%) of product as white solid S0O-c15) 8 11.03 (s,

1H), 7.65 (d, J=7.4 Hz, 1k, (,tix—l °743(dJ74Hz IN),
519512(dd146and1 455 425(m 4H), 3.00-2.86 (m,
111), 2.78 (s, 3H) 2 62 2. 58 (m, i'H)l 2.35-2.30(m, 1H), 2.05-2.01 (m,
101H), 1.40 ( S t ) el\zg/:lzR ? SO d %5 172.81, 170.98, 167.96,

154.91, 140.03" "1 Eﬁ” 7 OGP 3¢50 4 5tadsusreppPnef B¢-
4@?@11%%&@215@9)@1 143@(#(91}30;2@6%)/5 -Higeridine-2,6-dione hydrochloride (0.60 g,
34(Q*MEWWVBAWN@MEH-}&N@D}11%ME (0.40 g, 2.2 mmoly in THF (30 mL). The

3MH1¥ REG:RQ N%ngéaug UD gﬁél}?l N‘ﬁe ?e?atl%!%'\'(ﬁre was concentrated /n vacuo,

ROCHLOR
the residue was stlrre%l with TN HCi (30 mL}. The resuiting suspension was collected, and the

ngd W|th ether (30 mL) to give

collected solid shurried with acetone (15 mL) to give 0.6 g (75%) of product as white solid: mp 248-
250°C; 'H NMR (DMSO-d) 8 11.07 (s, 1H}, 8.55 (s, 1H), 7.67-7.64 (m, 2H), 7.53 (1, }=7.8 Hz, 1H),
7.45 (d, 3=7.3 Hz, |H), 7.36-7.31 (dd, J=2.0 and 8.3 Hz, 1H), 7.21 {d, J=8.3 Hz, 1H), 5.18-5.10 (dd,
J=4.8 and 13.2 Hz, 1H), 4.64 (5, 2H), 4.44 (d, J=17.5 Hz, 1H), 4.37 (d, J=17.4 Hz, 1H), 2.97 (s, 3H),
2.97-2.85 (m, 1H), 2.63-2.56 (m, 1H), 2.37-2.30 (m, 1H), 2.24 (5, 3H), 2.08-1.99 (m, 1H); °C NMR
(DMSO-dg) 8 172.79, 170.97, 167.99, 155.40, 140.13, 139.63, 133.68, 132.61, 131.92, 130.69,
129.88, 128.44, 128.21, 121.74, 119.71, 118.41, 51.39, 48,36, 46.27, 34,69, 31.17, 22.56, 18.75;

Anal. Caled. for CyHpCINGO: €, 60.73; H, 5.10; CI, 7.79; N, 12.32. Found: C, 60.75; H, 5.14: Cl,
79N, 12.22.
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A solution of 2N HCI in ether (20 mL, 40 mmol) was added to a stirred
solution of

v&% %?Qég 0- piperidin-3-y1)-1-oxo0-2,3-dihydro-1H-isoindo1-4 [#Imeth 1J-

met amlc acid tertbutyl ester (4.5 g, 11.6 mmol) in m&thyfea? /020201

chloride48p mi.)s Tha mixiie wasSiie At Joomdemperaniis for 9 days.
The reaction sgRRERSIDIHVER Q9oYRES W FNY BRI THYYC
and 20dried toumga 3.7 g (98%) of product as white solid:NMR (DMSO-d6)

8 11.06 (s, 1H), 9.47-9.37 (b, 2H), 7.85 (d, .1=7.5 Hz, In), 7.77 (d, J7,5 Hz,
IL-1), 7.61 (t, J=7.6 Hz, 11-1), 5. 22- d, ¥r44.9 and 13.0 Hz, 11-1),

4.74 (d,J=17.5 Hz, 1H), 4:634d 27 (s, 2H),3.02-2.88 (m,

| H), 2.67-2.59 (in, IH), 2.594s} HE, 42-2.28 (m, | H), 2.04-2.00 (m, 1H):

DC NMR (DMSO-d6) 5 172.86, r70E93 167.68, 142.22, 133.47, 132.05,
128.54, 127.5 36 46.29,32 44, 253113, 22.77. 5.18
3-(3,4- DIMETIﬁer ﬁ(&'ﬂfi’% % b""ﬁba‘g% 8 B RIS $y 4
Oy R ?S‘@YND@L‘I&Q‘?"{WPWL@ -3 RIS PytiocIRIBAOZ0 &,
Ttigthylelmine (0dB0igohGyhinolwastadder 1 stiyedrsirspe rsip el @ndre was
mﬁ%'&%&@%ﬁy@ﬂde QX sde-tioydresisQindR L2 YRips gl 9‘30%19 E!%QH%

hydrochloride (0. 3567PCT/US2007/020201 |
S B A s R L0 ey 00 ),

Tﬁ’é‘ hriba e Wéé%‘il?‘?@b%f%\?&ﬁ@émﬁér@ﬂw@t wemvgmd hecreamtione residue

mixtutewas toneentratediyyack s gnebithe resisiieamas:dissevesifs 27 7°c; o

maihyleRrehigrde. &?9 {ﬂ? svv%%sh%&g%s"% gl'\' Z‘gven?m S YALeL é3705@"7212 (.

and brine (30 mL), n dried was remov

voElg: ‘ﬁr?dl tHedr s%&f@%ag Bhuf é’tﬁﬁﬁs&ﬁbﬁwé%@ raphe sidd). GG 12173
CHIOB DRR), iYive2087gr(7 6Yh)2R protinctian, white Sl Aip 22828061 H);

NMR(RVSIRE8))8 1404, (Ss, 4&')6%%91 63.14-)ad 83, 3= 73?4'@'43459 1305576

b B R L L B R SRS 3 e

JAng. A4lgd. @F@zzﬁz@@(&%@ﬁ%ﬁ%ﬁ Hy; 8108.68; BH)L B.I2@BT. (1725, H),4.34,
2B2-2055N ] 4H), 2.34-2.27 (m, | H), 2.15 (s, 3H), 2.13 (s, 31-1),
2.13-2.01 10(m, 1H); 13C NMR (DMSO-d6) 8 172.77, 170.94, 167.99,
155.68,140.10, 137,96, 135,67, 133,91, 131,90, 129,91, 129 51, 129.15,
128.38, 131 R4S AUOXORIPERIDINS A k- G023 DIYDRO- 11y o5 54,
Anal. Calcd. fgilg4 FONAGA 66 SA o, ': -
66.11; H, 6.17: N, 12.66, 155.19

3-(3-CHLORO-4-METHYL-PHENYL)-1:[2- ,G-E%XO-PEPERIDIN-

, HYLI-1-
METHYL-UREA

MeO

Triethylamine (0.30 g, 2.6 mmol) was added to a stirred suspension of 3-(4-
methylaminomesthyl-1-oxo-1,3-dihydro-isoindol-2-yI}-piperidine-2,6-dione hydrochloride (0.60 g,
1.9 mmol) and 3-methoxyphenyl isocyanate (0.30 g, 2.2 mmol} in THF (30 mL). The mixture was
stirred at room temperature overnight. The reaction mixture was concentrated in vacuo, and the
residue was stirred with 1IN HCI (30 mL). The solid was collected and slurried with reagent alcohol
(20mL) to give 0.6 g (73%) of product as white solid: mp 296-298°C; 'H NMR (DMSO-d) 5 11.01
(s, TH), 8.44 (s, 1H), 7.64 (d, 3=7.3 Hz, 1H), 7.53 (t, J=7.4 Hz, 1H), 7.46 (d, }=7.3 Hz, 1H), 7.16-
7.05 (m, 3H), 6.54 (d, J=7.6 Hz, 1H), 5.17-5.10 (dd, J=4.9 and 13.1 Hz, 1H), 4.65 (s, 2H), 4.44 (d,
J=17.4 Hz, 1H), 4.37 (d, J=17.3 Hz, 1H), 3.70 (s, 3H), 2.97 (s, 3H), 2.97-2.85 (m, 1H), 2.62-2.52
(m, 1H), 2.35-2.30 (m, 1H), 2.04-1.99 (m, 1H); C NMR (DMSO-dg) & 172.82, 170.99, 168.02,
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Triethylamine (0.3 g, 2.6 mmol) was added to a stirred suspension of 3-(4-
20methylaminomethy1-1

w%9adeddihydro-isoindol1-2-y1)-piperidine-2,6-dione hydrocpgjlr

g, 1.9 mmol) and 3-chloro-4-methylphenyl isocyanate (0.40 g, %8%@7%%201
ini B, (39 L)y Tdae mixsurewas ﬁt'6§e€iz@§:£09i§9t§%@%@‘i‘é 979‘{‘?5’1'9%7 35,

The.rea ure wa entrated in vacuo, and the resid

B B ot ook 3
thel ¢ollectéd Sblid siutriad: with Abetoh&4 (5 MiBY-to give 0.6 g (75%) of
product as white solid: nip 248- 25 250C; H NMR (DMSO- d6) 511.01 (s, |

H). 8.55( 1H)7 B84 4B e U 17684517, 1 3
Hz, IH), 7.36-7% L TAT Y 143 A o
5.18-5.10 (dd, 1=4.8 and 13.2 Hz, TF). 464(S¢Z‘F[)_ZI“Z[2I-"'(EI“”I“I75HZ |

H), 4.37 (d, 1=17.4 Hz, | H), 2.97 (s, 9%-2.85 (in, IN), 2.63-2.56
(m, 1H), 2.37-2.30 (M, 1), 2,24 (s, 984 995, 1H); 13C NMR
(DMSO-d6) 8 172.79, 170.9¢, 167.§9, }155.40, 140.13, 139.63, 133.68,
132.61, 131.92, 130.69, 30129.8, 198.44, 128.21, 121.74, 119.71,
118.41, 51.59, 48.36, 46.27, 34.69, 31217, 22.56, 18.75; Anal. Calcd. for
C23H23CINAO4ieBy 601230 50, £ 10inGb A7 dNe dlid BRirOMBEEnGo:69354.H,

5&&&»%&%0@@} L&x04, 3315&;)&!915%9;%/ 9§%5§?éé° QITJ-@Q%QQE%%QQ&? %% ¢,

4-D CH LO PHENY
T %) S RGN Mﬁimg%*ﬁ@ef@ VBB D R Aired o
SPHBtIIRfTHE pocRel; 216 reasion wWalsraddedtesstinaldsuspe asiore ofsidue was
3déésﬂlved in methylene chloride (70 mL), washed with 1IN HCI (30 mL), water (30 mL), and brine

hylamipamethyl+ s@%s%% %ﬂ'@wg& mlﬁ%%v% wapu' e“ eresf&e o wfed

droc loride (0.60 g mmol) an oro |socyana e
oSS RRBIEE (3G W WS 568 GeTRORPimpRTAol
mr‘r‘ﬁ@ﬁ%ﬂ%ﬁe Mg SeRAPMAL IS Wh2 CantRrftied liH)vacud, Bd the 1H), 7.53 (i,

E@Ebdyfm@ﬁ dl$(§@lvﬁ=d iﬂ{@@iﬁ)ﬁ%@%ﬂ“%@% (319) Mk, (W?Si‘?gzv‘ﬂﬁ} EN '7"91 0 (dd,
en drie
esrgoﬁ}\d}ﬁ?v%{éjﬁeﬁ?\? }ﬂ/gdég j the es duéw %L% S}ﬁ,l%l‘ dl% ﬁ 9 2.84
a@%tb‘ﬁbz(ﬂ%)(?n{’)‘)t& a%ﬂesé.@’g k“?o%? BRP el it A< Wi fa B GRS g (m, 1H); °C
2RERIFESMNINR (DM EOHB), 56200015611 HY. B, 15136, 18D).97,.86 (8, Ibvb)m

1%9@ 195473 5ol ) 6.960 242 (59, £ 56313 5431% (ﬁdlsl =3 94%%? (Fal.
=17.4 Hz, 1 J=173

65 (s, 2H), 4.52
z@&ft 90@% Hy! 942“&?6%?%5 el é%’?‘f %Hfoznég%éw aisgy 13.27.
2.08-1.99 (m, 1H); 15 Anal. Calcd. for 022H20C12N404 C, 55.59; FI,

4.24; Ck.4#. 921IN(ZKDZQXM1@)§53&H,6>&§Q@Jnm&lﬁl 48.
205.211.4242% ]

Q =
N
i M 0
P
o

CH, CH,

A stirred mixture of 3-(4-methylaminomethyl-1-oxo-1,3-dihydro-isoindol-2-y1)-
piperidine-2,6-dione hydrochloride (0.60 g, 1.9 mmo?), dimethylcarbamy! chloride (0.40 237
mmol} and diisopropylethylamine (0.80 g, 6.1 mmol) in DMF (15 mL) was heated at 40°C oil bath
for 3 hours. The reaction mixture was concentrated i vacuo, and the residue was dissolved in
methylene chioride (70 mL), washed with IN HCI (30 mL), water (30 mL), and brine (30 mL.), and

then dried (MgS0,). The solvent was removed in vacuo, and the residue was purified by flash

~55.
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ISOINDOL-4-YLMETITYLI -3-(3-METHOXV-PHENYL)-1-METHYLUREA
Triethylamine (0.30g. 2.6 mmol) was added to a stirred suspension of

wi k88033567 PCT/US2007/020201

25methylaminomethyl-lI-oxo-1,3-dihydro-isoindol-2-y1)-piperidine-2,6-dion
ecmxma@&éﬁégmgd@ (), 60811 Snamabh Aad.Apathaephenydsecy anale(Q.30

n THE ). The mixture was stirred at room temperature
R D e e L Gar o AR b T dzs s and 125
ré&sidbie vis(Stirrbdd Witht it HE (30t} 4 ThéssdlidiwaBcoléctét(ant), 2.75 (s,
shuryiedithireagent algaheh(20mL.) 10.0ive, 3. 640 (27}?(9{9)1@16 Jprocliek ?§MSO -de) 8
ﬁ%%;f?ﬁf%& B s 10 D R o e 0
H2. 08P 27 J?*é 97, ébiﬁﬁzsﬁ%)ﬁeabﬁ'ﬁd f@*?C@W@H? SIS 3{1@1{?@3 =6 gound:

aDbA B HE2 L 11054965 (s, 2H), 4.44 (d, J=17.4 Hz, | H), 4.37 (d, J=1 7.3
Hz, 1H), 3.70 (s, 31-1), 297(s 3H), 297285(m 11-0, 2.62-2.52 (m,

Il- 1) 2. g? -2.30 l | NMR DMSO d6 5 172.82,
A-CHIOR B2 (2 DIOX( 1B L

170.99,188. Bxo T 5o Seane m ?tm.‘ﬂwz e

155.52, 141. %RE.&U 15, 133 8T, 131.93, 179.92, 17898, 12844, 121.74,

112.12, 107.35, 105,54, 54.88, 51.60, 48. 39, 46.29, 34.73, 31.17, 22.56;
Anal, Calcd. for C23H24N405+0.6H20; C ./ B1.h6: , 5.68; N, 12.53.
Found: C, 61.51; H, 554 N, 12.39. § N o}

1-12-(2,6-DIOXO- PLPER@ [ -2,3-0111YDRO-1HISOINDOL-
4-YLMETHYLI-1-METHYL X -UREA Tricthylamine
(0.30g, 2.6 mmol) was added toHa st&ned suspension of 3-(4-
methylamlnometh -l-0x0- 133 dro soindol1-2-y1)-piperidine-2,6-dione
hydrochloride (60 @" T Enh R B OO O S8 29
ribYjanmorEhgo a10) L T ddyixtsreduias rvretidinre dreivaphydnshimade (0.60 g,
oVeF@ntanflieckeRGtRAY MiXHRMWAS CQIICEAIRIER THYaBUALANThdRexture was
residie Was dis Z?&LY&Q AU&E&gﬁWﬁQ%&QL‘%ﬁﬂ%ﬁ %%&n%&?ﬂ%‘%n qué'\!u!zl%%

Water brine and then drie

(

AL e R ABELATH UREGL At R e s AL byt ssione
clifontatography/y GiD2), € paBe2s CHB®K 9718} 1D GiVE; OENUBBISOkds) 8 11.02
qrsod[upts@s whits, sehida empg 38124067 HHNMR, (wgqga)p@ 2102 (8510

220 Salha T . S G A A B0 e T T ST M
(& i—qs 38548 1800263 21%4}"!416*4 854222121§m4 A8, 995 HI? | H)““M%?
(hN%B-3Hiz, 72 B3, 2706281 (i 55 k), 12093, (8933, 1)3 206232 B510me 7 kDg 453,

2?%@ 28 @P 131-1),2:22 8.63Hk 503198 (511715 g‘%%rléll'\@icd for
1% H}% ‘;172 81,170.97,168.00, 155.71, 140.14, 137.76, 1

22501 96 ThE Wy Ny b hGort 5o Hothé: 5%1Cé773 é"s‘s? AT
46.27, 34.66, 31.15, 22.54, 20.31: Anal.

525 J-TERT-BUTYL-1-{2-(2.6-DHOXO-PIPERIDIN-3-VL)-1-0X0-2.3-
DIHYDRO-1B-ISQINDOL-4-YLMETHYL]-1-METHYI-UREA

(;d%}

N
|
[

H

Triethylamine (0.30 g, 2.4 mmol) was added to a stirred suspension of 3-(4-
methylaminomethyl-1-oxo-1,3 —dihydro-isoindol-2-yi)-piperidine-2,6-dione hydrochloride (0.60 g,
1.9 mmot) and tert-buty! isccyanate {0.20 g, 2.2 mmol) in THF (30 mL). The mixture was stirred at

room temperature overnight. The reaction mixture was concentrated in vacuo, and the residue was

- 56 -
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Calcd. for C231-124N404 +0.2 H20: C,65.14: H, 5.80:N, 13.21. Found: C,
65.27: H, 5,68:N, 13.27. 5.23
[ OXO-PLPERLDIN-3-YL)-1-0X0-2,3-D11-1YDRO-1H
“i]go%%b&o%h YLMETHYLI-1,33-TRIMETHYL-UREA 25 A s‘t’?rég%“%{?@m

ofd%scﬂvm%mm sﬁaylcén%% ;w%%gagﬁmwsgneggﬂm f et (0 mL, s bine

- drochlori
orl(ch‘é~| {(0) ‘8 Xi) ﬂe‘} Mﬁ%ﬂ?} ahtf SKBPPEHIIERhin e corpbies "‘63'112*‘~’f‘i"ﬂ‘ﬁ€>F)L“’lf"ed
mbE')NﬁP‘ ChemopRely FEgiedrat YO SIHEAEH fogBeuugs 7 Phmfeadtions white solid:

maﬁunewwwcmmr@iﬁ@@m%q@z@dﬁbﬁ F%%ﬁklez\g’gé ‘?L@F'é"é{?& 109 4 He, (1),
3%@5&'%”&@% § o )y yas }ng i ﬁ‘%g}; ﬁts\;vgsz%) 437(d,

mL), and brine” then

relmigvedin ad 3<%ﬁaliﬁé%§%mé%§wafi@d By SHaSHINGGS-2.58 (m, 1H), 2.34-
2008/03386ZRCT 1115200702020k chromatqorapby§3102 . 1255521 65.03,

CH3OH97:3) mgw ﬁoglséé%} fRroduct ?Fg“)’@é??o'édg ;;}95?313 %c%‘%?m

6)811.0 7.63-7.50'(m
e 5 bt o e ) oo o 67
(NIHAS Hz, 1H), 2.97-2.85 (in, 1H), 2.75 (s, 6H), 2.71 (s, 31-1),
2.64-2.58 (m, 111), 2,42-2.37 (in, IH) 2.04-1.99 (in, 1 EI) BC NMR

(DMSOg) 85_ 3.,164.25, 140, 73, 131.79,

Anal. Calcd. for CHE122N464 C, 60 32 6.19 N, 15.63. l—ound C,
60.27: H, 6.23;: N, 15.49. 5.24
3-(4-CHLORO-PHENYL)-1-12- (2
X0-2,3-DrHYDRO-1H-ISOIND
e Y
Hood
CH

IBERIDIN-3-YL)-1- 100
fLI-1-METHYL- UREA

2

Triethylamine (0.30 g, 2.4 mmoi) was added to a stirred suspension of 3-(4-
mthylaminomethyl-1-oxo-1,3-dihydro-isoindol-2-y1)-piperidine-2,6-dione hydrochioride (0.60 g, 1.9
mmol} and ethyl isocyanate (0.20 g, 2.2 mmo!) in THF (30 mL). The mixture was stirred at room
temperature overnight. The reaction mixture was concentrated in vacue, and the residue was
dissolved in methylene chloride (80 mL), washed with IN HCI (30 mL), water (30 mL), and brine
(30 mL), and then dried (Mg80,). The solvent was removed in vacuo, and residue was purified by
chromatography (8i0;, CHyCly: CH;0H 97:3) to give 0.3 g (37%) of product as white solid: mp
183-185°C; '"H NMR (DMSO-dg) 8 11.02 (s, 1H), 7.61 (d, J=7.4 Hz, 1H), 7.50 (1, }=7.4 Hz, 1H),
7.37 (d, J=7.4 Hz, 1H), 6.45 (1, J=5.4 Hz, 1H), 5.18-5.10 (dd, J=5.1 and 13.2 Hz, 1H), 4.52 (s, 2H),
4.39(d,J=17.3 Hz, 1H)}, 4.31 (d. J=17.4 Hz, 1H), 3.07 (g, }=6.8 Hz, 2H), 2.93-2.88 (m, 1H), 2.85 (s,
3H), 2.64-2.57 (m, 1H), 2.39-2.32 (m, 1H), 2.04-1.99 (m, 1H), 1.01 (¢, ]=7.0 Hz, 3H): C NMR
(DMSO-de) & 172.87, 171.02, 168.06, 157.78, 140.05, 134,37, 131.86, 129.87, 128.32, 121.56,
51.53, 48.10,46.20, 35.01, 34.07, 31.18, 22.63, 15.77; Anal. Caled. for CisHp N0+ 0.2 H,O: C,
59.972; H, 6.24; N, 15.48. Found: C, 59.54: H, 6.11: N, 15.33.

527 1-[2-(26-DIOXO-PIPERIDIN-3-YL)-1.0X0-2 3-DIHYDRO-1H-
ISOINDOL-4-YIMEHVL]-1-METHYL-3-PHENYL-UREA

@f{}

?i“
e

3
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Triethylamine (0.30g. 2.6 mmol) was added to a stirred suspension of
3-(4- methylaminomethyl- 1
worRinkpisihydro-isoindol1-2-y1)-piperidine-2,6-dione hydrochlorlde 0.60
g, 151.9 mmol) and 4-chlorophenyl isocyanate (0.30 g, 2.2 ﬁ'\jg %%‘Wfﬁmm
(30 mL). The W&H%Wﬂé(ﬁtiﬂgdz%%89%5%%9&@% i \é%l;l epg,htior;r ofs. {4

reac}hop mixtur as conc;ntrated in vacuo, and e solidr ue wa

stirred w.tﬁﬁ‘ﬂf @‘6 L) Pyhe ?8‘?8%%%8‘%%%’6 Lfrdi e Frésivrride (0.60 g,
ade?dﬁ@tmcmhsneé 15015 (8. 16 5% ). ofpibd tFas vilite Sediellxmip was stirred at

256e@5epp N MRAIHY SO -66)id xR (B lﬂ'cla cgnggl(%te%l}laguﬁﬁn@te residue

J= | 4

v
M S A e s @% ); 3. ‘@éf"?%%‘(ﬁ% “’H"T}i D G840, BT (e, e was

2 M@QWGWOWP,E@M@IQQ Crt I CNNIRADIVS @€ 1.8)p843 7.3 BBroliddt Ql\«hite

16& 40m} 3564 8e 14020k 3040 133 YP@; 711 %ﬁ % %@%8@1)7172%35%571 ]ﬁ3 1,

1 1.60, 48.35, 4
RN R B G e Bioal 6 el a2 e
I}g@ﬂg@ﬁ(ﬂ 214)6-474@173@1 Nflz] HA R IBRASI26 .3 Hz, 1H), 2.98 (s, 3H), 2.92-2.84 (m, 1H),
3ITER FeBA T M), A41.2- 1@(@;@1@&%955@8'@1!“‘%?@%{3(%%% 172.84, 171.00,

D IN T Y THY
DipRea o RELIANSTRUTEA by o,

3342730 f%gefi‘ﬁ%gyﬁ‘wgrﬁétwyiﬁf 5 0Bt Gled. for CHyNGGy + 0.6 Hy0: €, 63.33; H, 5.60,
-dinyife-iSoimid 6162091 Wipériding+8,6-dione hydrochloride (0.60 g, 1.9
minol) and tert-butyl isocyanate (0.20 g, 2.2 mmol) in THF (30 mL). The
mixture was swrng%tﬁg Ebt%@'g?{ﬂﬂ%ﬁff htThe rea%%%n g]éx%g{re

was concentree \ihHECHY; Rk NSHE YO @m
2008/033567PCT I 1IS500 P00 L e y.ene%ude (80
mL), washed with IN HCI (30 mL), watef

atef (30.¢nL), and brine (30 mL), and
then dried (MgSO4). The solvent @ gFim vacuo, and the residue
was purified by flash chromatogfaphy (8i02, CH2C12: CH30H 97:3) to

give 0.5 g (74%) of product as'white solid: mp 216-218C; il4 NMR

(DMSO0-d6) 5 11.02 (s, 11-1), 7.62 (d, J=7.4 Hz, 11-1), 7.50 (t, J=7.4 Hz,
11-1), 57.40 (drsayamning (0512193 mEosyasiafds, (£3-Firtdd éeleheflsidh. 6f a1(2]6-dioxo-
18, )4 4@ y(smRictheth3 Tegthd I3 - Bidne b ihbe o2Qe(d, Do =iLd réhrlciF and

HRINRAL (V) A0 IR B0 2R NN A3 20 (00D

1

o *‘9“{%(‘% i§’gﬁd}ﬁﬁ“i@ ’%% riii"é}ﬁ“’i%"o“% ”&E%ﬂ?‘#‘ a8 egrpaaed.
5%6%3?“%%@35&5’%@ mgthyieng ¢higido O 0L BL R RBedATial ITHIGH (OmL), H,0 (30
QRO 1426 N4 01:nL.), 62 WBiRHMEIB,) Nschd i DaF1omBkd nG2o@2: tohs Gufified by

10N mhdb by (510, EOAC: CHLCH, 40:60) to give 0.3 g (36%) of product: mp 206-208°C;
'HNMR (DMSO-ds) 8 11.14 (s, 1H), 7.89-7.81 (m, 2H), 7.53 (m, 1H), 5.19-5.12 (dd, J=4.9 and 12.4
Hz, 1H), 4.95 (s, 2H), 3.03 (s, IH), 2.87 (m, 1H), 2.63-2.29 (m, 4H), 2.08-1.99 (m, 1H), 1.09-0.97
(m, 3H); "CNMR (DMSO-ds) & 173.44, 172,66, 169.72, 167.50, 166.84, 138.08, 134.80, 132.52,

131.67, 127.49, 121.79, 48.79, 46.13, 35.38, 30.84, 25.52,21.88,9.06; Anal. Caled. for CjgH;sN,Os:
C, 60.50; H, 5.36; N, 11.76. Found: C, G037, H, .52, N, 11.41.
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5.26 1-12-(2.6-DIOXO-PEPERIDIN-3-YL)i
-0X0-2,3-DTHYDRO-1HISOINDOL-4-YLMETHYLI-3-ETITYL-1-METITYL-

wWoRBFAe3kp7 riethylamine (0.30 g, 2.4 mmol) was added to Wf&%mmzﬁzm

suspension of 3-(4-
mthylansipemetiwtdorenkd-pibydianeainglowb-pinefigintra.Sdione
mmol)

hydrochloride {80881 11O yhmpiEnd et Tspovanate (020 gr P4
in THF (30 mL). The mixture was strrrqgj gt room temperature overnight.
The reaction mixture was concen@ invdcuo, and the residue was

dissolved in methylene chietjdey( 0ed with IN HCI (30 mL),
water (30 mL), and brin , and then dried (MgS0O4). The solvent
was removed in vacuo, and residue was purified by chromatography

éSO:ILIgZ meH128C3| %_USQH gr]s‘rlor? Zr §-) r%qaglﬁogaé%;%)o% rS)rZPQ' H érg sz) o??'_r

NP7 B O Qi’%rhrPiOth ’d%<%9°(d ?ﬁfnﬂ‘?—rza“fl'—’f)wé"ztfuoii’a%ﬁ%(%zﬁ% B,

5M8e8. tOtef I8 0apidl W& g dlisdpropiahidandig)(04 301 d, 360 FuBoblzThe

;Hr)gtélrﬁ&iaéﬁtrﬁé’dla?rébr}ﬁ' &mﬂpl?l)rtu%o@?e(ﬁlghl:an@ Dshigendich); vr%s%fagnggg(’me r%gctlr)n
4-1

n%?tr(% yga%%:he;lgd %{194h Sg)i ()vas r nsgd wn%%?{ %%@i%‘; T/_}t % %%P l

é 7% (BMSO-c18 o1
R ‘1%&‘)3’70%33%*”’??91 Hrsopis iy mohye) -Hqih 3 apialg-urea as o
4BIR0(035 HFI3%. 07, 88118 "QIBBC1Y s SynaheCalets, fos Kiblel 22N reto, 1

Ord A2 Ridnnm 20/68:EH BN, 2487 oun fiar ﬁMﬁ%ﬁé}so‘d‘? %1? é\d:&?s%%

3 1 XO-PIP EDIN-3- YL -1-0X0-
O e 2 S BT O e
TriethytEniRe 48330 §=274 Mimdl). \i&é @dded 194 titted suspénsitn o), 6.78 (d,

37 methyfamniramesyd He, 1H),7.29-7.25 {m, 2H), 7.45 (d, J= 7.2 Hz, 1H), 7.53 (t, J= 7.4

%0194,)37%%&-'-%9@9%5%%)(5![’5@6%'6&2 i@@ﬁﬂ)ﬁﬁ?ﬁﬁ? %% 0-69 5 56

1.9 mmol) and phe ahate mmo
e T APty A6 b 00 Hd-SeAORE o0l RS 7 131 92,

nmibddie Mias! théhldoreentiated.instacue, ahd hd4residUeal s feas gissqtved. |
inethylene ghiogde (89 mkduivashed withsIbh.HCIA(30 mL), water (30

mL), and brine (30 mL), and then dried (MgSO4). The solvent was

removed in vacua, and the residue Was purlfled by chromatography (Sio2,
CH2C1§3tH | A O RADITY 4. g;.— r tur 3-48tid: mp

Hz 111) '5.17-5.10 (dd J=4.9 and Az 15 cH), 4.65 (s, 211), 4.4 (d,
J=17,4 Hz, | H), 4.38 (d, J= 173ﬁz 11) 2 98 (s, 311), 2.92-184 (m,
11-1), 2.62-2.56 (m, 1H), 2&2’26” m, 111), 2.08-1.99 (m, 1H); 13C NMR
(DMSO-c16) 5 172.84, ;1.71.00, 16‘8.02,‘ 155.65, 140.37, 140.15, 133.85,
131.92, 129.90° 4 2epanion 28297;6 10 G piparFin22 Nt 2010 818G e8! 3B;ndole-
463280184078, 831 85 in2@)a64 Aol iGajashdor. 022H22NAR S E12Q:1,C80 m1),
63,32 dchy @:@9;%5&%&%& ?(P%E:g,%@ %mléi')Sﬁ’lg rnli\étlﬂ'@v;agstirred at room
temperature overnight. The mixture was quenched with MeOH and extracted with F,O (40 mL),
then with 1N HCI (40mL). The organic layer was washed with brine (40 mL) and concentrated on
rota-vap. The resulting oil was purified on silica gel column to give 1-[2-(2,6-dioxo-piperidin-3-yI)-
1-o0x0-2, 3-dihydro-1H-isoindol-4-ylmethyl}-1-methyl-3-propyl-urea (0.33 g, 48%): mp 220-222
°C; HPLC: Waters Symmetry C-18, 3.9 X 150 mm, 5 micro, | mL/min, 240 nm, 30/70
(CH;CN/HR0): tr = 2.01 (89%); 'H NMR (DMSO-dg): & 0.81 (1, /= 7.3 Hz, 3H), 1.34-1.48 (m,
2H), 2.00-2.04 (m, 1H), 2.30-2.37 (m, 1H), 2.58-2.64 (m, 3H), 2.78 (s, 3H), 2.86-3.04 {m, 3H), 4.30
(d,/=17.3 He, 1H), 4.38 (d, /= 17.5 Hz, 1H), 4.52 (s, 2H), 5.11-5.18 (dd, J= 4.9, 13.1 Hz, 1),
-59.
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15 5.28 N42-(2,6-DIOCO-PIPERIDIN-3-YL)-1,3-DIOX0-2,3-DIHYDRO-1H-
ISOINDOL-4-YLNIETHYLI-N-METHYL-PROPIONAMIDE Triethylamine

wd Rddd:8.mmol) was added to a stirred suspension of 2-(2

20piperidin-3-y1)-4-methylaminomethyl-i50ind01-1,3-dione ﬁtg I{gr/l0 gml
(@ 75, J%mmplbmnﬂam@pﬁwyzi QBI@r-tple (0@ 9-2.7ipg)) rl;f\sgd%@@mk)
Qom temperatur overn t. Reaction
ﬁtr@ ?Ag ﬁ—tltiljen he &/5 ano]3 2%2%’ 3?188 toin %r%ﬁe“& Teebiditid® 1>
mﬁdﬁ?ﬂé%bﬁe@?ﬁ?n%%eﬂé %Ibﬁd@ (17‘@ PAL)3 WA sHEPIvith 1, HE RS (30wl Caled

Mibr)C H2ONGQ M), 23nd, briney(36.mLyoandalded«{Mas4y, Sayent was
removed and residue was purified by 25chromatography (8102, EtOAc;

CH2CI2 40: 60 to give O 30 (36%; of product: nip 206- 208C IHNMR
(DMSO0-% i bt i RIl DL NLE K6 255,
J=4.9 and 12 ; ?lg)' —ZH); 303 3HY 2 T, 3-2.29

173.44,172.66, 169.72, 167.50, .08, 134.80, 132.52, 131.67,
127.49, 121.79, 48.79, 4 084 25.52, 21.88, 9.06; Anal.
Calcd. for C181-119N303: SOBC 160.50; H, 5.36; N, 11.76. Found: C, 60.37,;

H, 5.52; N, 1174% yg%%ggﬂ%g’ g%ﬁn%légéggq7/)({)29§%]h}!5c§3%%50md0!2yf}

1-42-(2,6-DIOX0-P
W@'iﬁré@?fﬁﬁé@‘&@ﬁﬁiﬂﬁﬁ%ﬂ S e YL SRk O Y 2R S 6o 323
suspdrisitn Gf e thylamitaisty byt indsdifydrotigoniohaeyl JFhe

SpiRardinestddionsmhvdrashieride (.6 0rge %ﬁ@m&a@h&eﬁemwwﬂeoa and

iSO nte( 80m was add .
dus%r?feg?)y %ééar{nblne (%1 %Wmégé%lSZmﬁzﬁ rfﬁﬁ)‘( errewva\/SaV§a§ n‘gredt nne
r&tHAke P ePateiE G arghraand s sedpemaiforrurasisBrainbier srheoheriiarive 3-
mpclukead filtes elithxaptbdhdrsblt)-was ririsaity it IC Eehd0R4amdeglitnr e chethyi-

with, @Q?J%nﬁ% %Mgﬂ %C; HPLC: Waters Symmetry C-18,39X 150 mm, 5 micro, |
0x0-2,3- d|h ro-1H-isoindo1-4-yimethyl 1 -met

(2,6-dioxa-piperidin- 3 f%\gl

SR (ARt R QU5 25 505 HA T B YG B R 30
Vet S By iC-0828501K TSR, B frich1 22 (R A0)r 6 40260,
(€ EL3CNAH20); 176, 225% (09 NBEINMRADMS045)3 & d £912.08AMH), 13 (s,

22%2 (53114 62384?93@ %]nl—l)l% 08 (%5J2 ?% m ih;I)WB% 8p2:92 (1, |HF]7)50 @

3 Hz, 1H), 4.64(s
2&“17542‘#&(3% 175¢ d& JJ'—7§ i‘zl‘éﬁb‘ﬁg’ §EH‘)H)6 %W%W&%) %,,;27691@5({0
JES B4, 13151)227,‘219}(7 B\ 2115, 448 4, J21 BR T30 1)) U853 (57)+657.41,
1z dtm, b H)@97 @8.48,19506,3 134 J!%l)az?%é’r?&li% Gblz‘%ggi%@g%o(g%t EJ\;}% é—i 6.86; N,
1%2 %% Aé[ ézgf%i% [28.43, 129.87, 131,92, 133.87, 137.31,
140.13, 140.27, 155.62, 168.01, 171.01, 172.84. Anal Calcd for

C22H248#043-B- A 2R EPBENWZL H - 15. 2% DECKD2TPERININ.C Y6 5.25; H,
5.50; N, 13.14X0-2.3-DITYDRO-1H-ISOINDOL-4-YLMETHYL]-1-METHYL-

UREA
O%&
[ C
aA Ay Ly

To a suspension of 3-(4-methylaminomethyl-t-oxo0-1,3-dihydro-isoindo!-2-y1)-

(M, 411), 2.08-1.99 (m, 11- 1) 1.0 ”f . 31- 1) 2CNMR (DMSO c15) 5
%8 3

piperidine-2,6-dione hydrochloride (0.60 g, 1.86 mmol) and 3-chloro-phenyl-isocyanate (0.27 mL,
2.23 mmol) in dry CH,C1; (80 ml), was added diisopropylethylamine (0.45 mL g, 2.60 mmol). The

mixture was stirred at room temperature overnight. The mixture was guenched with MeOH and
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20530 II-I2-(2,6-DIOXO-PEPERIDIN-3-YL)-1-OXO-2,3-DIHYDRO-lH-
ISOINDOL-4-VLMETHYLI-1-METHYL-3-PROPYL4UREA To a

wolshension of PCT/US2007/020201

2-(2,6-dioxo-piperidin-3-y1)-4-methylaminomethyl-isoindolel,3-dione (0.60
O 1%r8® MR:ARd @[@Mﬁsiﬁﬁ&&'&ﬁﬁt@k@@@ mL,) 2. 2% MBehdirJrGHREI2 6.
(ggoxo i eznsaw a3s %dpggoql.ljsg gt%y ?{ths\é QA& !%Qemng ;ﬁ/e) mp

L
mixtu e WaS Stl red at r00m erature overni %lm n%tmlxture was
RS BREEAROR B Bedih SO AL, (REATVD e 1010
HOLL0/ML0): fhe opgasiio; | ayevivasvisashe dwith-boinen(48)mBEand (m, 1H),
@%Q@ﬁr@aﬁef’f@@ @3@@@(& Tﬁ‘}e i%k&“*ﬁ% Q'BXVQSJPUWLEQZOQ#H% gel=173 1z

coI ive 1

NI e ke del st e PSR LM TS
niHE?@ﬁZ@Z GOCHHPEC Wa?érE@WéW -8, B %6850 im! 5 MFQWH e
nadaprO D 2404008 3070 (Gl sh3EMEL1 20)71R 32 02.409%e)pd H NMR1 21

USSR A b e e LRI OB

3k 428 for GePar P Ry G O% Heh @ 13775 Fi% 810 Faush G5 SHRd H. 4.6 N,
511135018.4dd, J= 4.9, 13.1 Hz, 11-1), - 59 - WO
2008/033567PCT/US2007/1120201 6.45 (t, J = 5.3 Hz, 1H) 7.37(d, J -=

T

46.14, 48.15, [ TSy J.ZJ. bb J.ZB MU}129 88 31 86 134 37 140 02
157.81, 168.03, 1 171 00, 172.85. Anal Calg d for C19H24N404: C, 61.28;
H, 6.50; N, 15.04, FoundC6094 N14.89.55.31
3-CYCLOHEXYL-1-1242 64) %YL1-1-0X0-2,3-
DIHYDRO-1H-ISOINDOL- 4 LI- 1 METHYL-UREA To a
suspension of 3-(4- merhylamlno hyI Roxo-1,3- d|hydro -isoindo1-2-y1)- |

Opiperidine-2,6-dione hy dro ami ﬁ&%éq( |)-} andis C|0%%?(¥_|y|3

isocyanate (0. 281 f_peﬂ mmol
chiggstapy Esthgra AifTecltads Fﬂéﬂg% é %”ﬁ‘iﬁ’?cﬂ?d WWP@W%@(%&%’
redn? et ptutey QHe gt mhheamildet ¢ismsoguiehphetiaithsMEQEH? #Achmot).
eﬁea&tsaé/\caga ﬁhZ% %%mhbr%@auv\élmemgﬁl@lrﬁé%mmmﬁq%mm@mem and
was washed with bri 0.mL tr on
g B A i SR AT 0 [0 R iporiin
15@%%@@1@@ iepiniel wwaﬁdmn@mwm hmshy - Q8 & 46%)
iSaindH 244 ineths: Wi diem g hytetor €al §0354Xg), ST 1R0); TmiicRi OaR 21 240R R @60
Vgcwﬁ»ﬁy el oy %Aﬁﬁm&m MGrgy. %dmhmw), %9 DR
3CN/ 1R =4.61 (99%);N RHS S0-4): 5 1.02-1 (3
2.56-2.63 (m, IH '2.85-2.87 (m, TH), 2.95 (s, 3H), 3.70 (s, 3H), 437(d J=17.3 Hz, 1H), 4.44 (d,
J=17.4 Hz, 1H), 4.63 (s, 2H), 5.11-5.18 (dd, /= 4.9, 13.1 Hz, 1H), 6.84 (d, J = 8.9 [z, 2H), 7.32
(d, J=8.9 Hz, 2H), 7.45 (d,J= 7.4 Hz, 1H), 7.53 {t, J= 7.4 Hz, 1H), 7.64 (d, /= 7.3 Hz, 1H), 8.3}
(s, TH), 11.02 (s, 1H). *C NMR (DMSO-d,) 5: 22.58, 31.17, 34.64, 46.26, 48.36, 51.57, 55.10,
F13.46, 121.69, 122.01, 128.41, 12991, 13191, 133.29, 133.98, 140.13, 154.64, 155.91, 168.02,
§71.02, 172.85. Anal Caled for CpnHagN4Os+ 0.1 HyO: C, 63.03; H, 5.57; N, 12.78. Found: C,

62.96; H, 5.48; N, 12.49.
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514), 1.54-1.76 (m, 5H), 2.00-2,05 (m, 1H), 2.29-2.36 (m, 1H), 2.58-2.64
(m, 1H), 2.76 (s, 3H), 2.87-3.01 (m, 1H), 3.36-3.42 (m, 1H), 4.28 (d, J=

whfasoblfask ), 436 (d, J= 17.5 Hz, | H), 4.53 (s, 2021-1), 5.1

4.9,13.1 Hz, 1H), 6.07 (d, J= 7.7 Hz, IH), 738 (d,J= 7.4 Hz, 1 %ﬁ&é%& H
J=7.4 Bz, 5% 1. %és’[dxd #ﬂlﬁzm;;ﬂﬁd@ .

(DMS0- (16) : ME PR Y237,
49,34, 51.45, 1RIFEOORIRG0 nm@ 41 139 99, 157 09,

168.02, 170.99, 172.84. AnaICachfor C;%H281 4104+ 0.1 H20: C,

63.78; H, 6.86; N, 13.52. FoundC 93; N, 13.33. 255.32
3-(3-CHLORO-PHENYL)-1- }2 -PtPERIDIN-3-YL1-1-
OX0-2,3-DLHYDRO-11-1- K -4-YLMETHYL I-1-METHYLUREA

30To a suspension of 3-(4-methylaminomethyl- 1
-0x0-1,3-dihydroz issaereb-oL i1 3=-gsithekridimengiéddiorne hydincmnoside {026 0-
gp@egﬁwﬂﬂl’&)0?48Q)ﬁf&iﬁlﬁfﬁeﬁﬁgﬁlgw%@%@&ﬁ&@d@ 26 mizm%@%f twne!)cmng{y
lisopro min m
quggn g;pmmgl EoCh %6 1 Esy ?c}ec}/ I Q amins DI.%% mL g, 2.60
ithe

mmo e mIXtU Oom empera UI’ OV mig
W&g‘ﬁ&’éﬁwﬁeﬁwﬁﬁt mg@ﬁ%@twgemig}xt The mlxture was quenched with
2B08H333bi#fC TN S2007H 20204 filketedihThieCestlinycglid wWasrnseth-

&&HZ_}%}@ 1(5{51%)318%}%!&4% ﬁ%e‘ﬁmgw ﬂnp& Ih)-'}]m%%)i(lzf}% triﬂuoromcthvl phcnyl}
a n-3-y1)-1- ydro-11-1-isoind thyl]-1-meth
T s T S e e TR A iy
X LEO i) Ffmﬁ@i@ (%%4?‘13@4@ i 140880; (@WE RYMB0XAEE2 802005 (m, 1H),
(99%0); MZNMB ﬁ@)&lle@(ﬁLg)S@ 280:2:Q4, (m,)(lz.l'é) 1(3 3%2%3%4%(&&4) 8, 20 Hz,
?: A3 s ety f P ORGE b L 20

5, d(T('ﬁ4 He ¥R 17 4 Y; 7538, “Jc"'é‘idﬂHEﬂﬁ)g *7(546“7 141)%&% Biyy’C NMR
7(B8%0-d5 & B bty 311), 38.681 4667, {886241190,8.85 (S] 1BHY, 171.18 (53.141)280C,
’Il%%a@bé%@@@l@ 12928571;3?1’39419%3;59;5@0 fazﬁg?gxzﬁﬁé%i? 2 :g]r ﬁ%oélg%a 6’%1 72.82.

BT G B Cetbon LI 1rSialy Tk A hIp o <30

dZ@ﬁﬂbm404 C, 59.93: H, 4.80: N, 12.71, Cl, 8.04. Found: C, 59.30:
H, 4.66: N, 12.33, Cl, 8.36. 5.33

1-12-25DI0X0AH BREPUNNvIL ) 0X 0153 BRI S QINDOL-
4-Y LMETHY DiSH&-I Vi DR et EMNDD LA N B O R THY L.

UREA
G%—nf
N o)
AR

To a suspension of 2-(2,6-dioxo-piperidin-3-y|)-4-methylaminomethy!-isoindoie-

1,3-dione hydrochloride (0.65 g, 1.93 mmal) and 3-chloro-isocyanate (0.28 mL, 2.31 mmol) in dry
CH;Cly (80 ml}, was added diisopropylethylamine (0.47 mL g, 2.60 mmol). The mixture was stirred
at room temperature overnight. The reaction mixture was added water (40 mL) and 1N HCI (40
mL). The mixture was extracted, and the organic lnyer was washed with brine (40 mL) and
concentrated on rota-vap. The resulting oil was purified on silica gel column to give 3-(3-chloro-
phenyl}-1-[2-(2,6-dioxo-piperidin-3-yl)- 1,3-dioxo-2,3-dihydro-1 H-isoindol-4-yImethyl]- 1 -methyl-
urea as a solid (0.55 g, 62%) ): mp 193-195 °C; HPLC: Waters Symmetry C-18, 3.9 X 150 mm, §
micro,! mb/min, 240 nm, 40/60 (CHiCN/HLO): tp = 6.23 (99%);'H NMR (DMSO-dg): 5 2.05-2.09
(m, TH), 2..58-2.64 {m, 1), 2..84-2.91 {m, 1H), 3.05 (s, 3H), 5.01 (s, 2H), 5.14-5.21 (dd, ] = 5.2,
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To a suspension of
3-(4-methylaminomethyl-l-oxo-1,3-dihydro-isoindol1-2-y1)-

whRiBghHging:2,6-dione hydrochloride (0.60 g, 1.86 mmol) and

4-methoxy-phenyl-isocyanate (0.29 mL, 2.23 mmol) in dry Cpﬁér&??gdﬂmm
M, sas| @ﬂ@'@é’@“wm'ﬁt@ﬂ@w%%ﬁmhw33619 m%ﬁ%hﬁ@ 1=

re was stirred at room temperature overni q The I’pIX ure wa
T G i o R A i R -0 &
@42@@@9 HL)XG Gl 802-( ] BRI/ E3pipentlinz 8551 )2 160X 0BS-tihgero Kz,
I-34 89 inelod -ty bmethyd: 3scsmeshoxyanend-d-meihy I urga(0:38 9.

S R o 400 (L AETS0). by =B (OB 1 KR

(DMSO-d6): 5 1.99-2.04 (m 111), 2.30-2.37 (m, | H), 252.56-2.63
(m,2.855287 (TERIR b-is[23 mmwmmm&mwmm&m@m
4.44 (d, J= ’?"-1-!"“' "“‘ '!.!:"' Les11.8)9, A Al -8 PRl £ 0 14 1

| H), 6.84 (d,8.9 Hz, 21- 1) 7.32 (d. J= 89¢1z, 2H), 745(d /—74Hz
111), 7.53 (t,J= 7.4 Hz, | H), 7.64 %gﬁ}m)mmo&%H
5.48; N, 12.49. WO 20081(13356 1J82007/020201 5.34
1-12-(2,6-DIOXO-PIPERID &M .1-0%0-2,3-DIHYDRO-1RISOINDOL-4
“YLMETHYLI-1-METHYL-343" TRIFLUOROMETHYL-PHENTYL)-UREA

5T0 a SUSpen§b% ension of 2. (2 6-dioxo-piperidin-3- yi) -4 met?]ammomethyi -isoindole~
-(4- meth Iamlnometgyl- -0x0-1,3- d|h dro-isoindo1-2-

pl etianRarareirse r%éﬁﬁowa*s‘w’ O S aﬁaﬂi 231 mmol) in dry
ck @4 tfudhosm-adigi-iiseyandtdy(020ni-4 P A bioh)rin H riJHE HRGIR W8GHirred
mt)som&agaadrauﬁ@mg@pyiﬂ&hyalecmﬁr}m@;é&md%d %40 menal) addey Hel (a0

urg was stirred at rgo vern e |x re was
B eI e T Al DAL Bt v
d%iif{g ?fﬁff”faaéﬁ’iévislm”(’?‘%wd%?(ﬂw {40 mL) and concentrated on rota-vap, The

1@piperdingspi)idxosi3 ghlvgtiron idgisdinaoigiyhitatid«pitiaidn3-(1)-
3rtiifluerometiykphenydube i RAG: @@ i) (1-3958 206k RP1s%190°¢;

TS T e

2’281?@@%?4 YR D569 63 (@ﬁ 28168), 9@)8%()? ©3 (H, 21@4)2 300 (§—i> 2.85 (s, 3H),
31—9742:92(4151341,@871- 81120 . Ha. BHYd 47673 {51 24 ), B4).15-5118 @1)758735@,

o830 L S AT, A 05 6o L3
m?éﬂ%z ol B S LG IS LSRN s

172,73, Anal Caled for CooHaaNGOs: C, 59.99; H, 6.04; N, 13.99. Found: C, 59.87, H, 6.01; N,
13.83.

837 3G E5DICHIORO-PHENYI}-1-i2-(2.6-DIOKO-PIPERIDIN-3-YL)-1-
OX0-2.2-DHEIYDRO-1ELISOINDOL-4-VEMETHYL]-1 -METHYL-
UREA

o ﬁ N

To a suspension of 3-(4-methylaminomethy!-1-oxo-1,3-dihydro-isoindol-2-yl)-
piperidine-2,6-dione hydrochloride (0.60 g, 1.86 mmol) and 3,5-dichlorophenyl-isocyanate (0.42 g,
2.23 mmol} in dry C1,Cl; (80 ml), was added diisopropylethylamine (0.45 mL g, 2.60 mmol). The
mixture was stirred at room temperature overnight, The mixture was quenched with MeOH and
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115.71, 118.50, 121.78, 123.15, 126.42, 128.49, 128.83, 129.44, 129.81,
131.94, 133.59, 140.14, 141.33, 155.41, 168.00, 171,01, 172.82. Anal

welgeh iR G231-121F3N404: C, 58.23; H, 4.46; N, 11.81, F, %8 []7'82{!07/82%201

C, 58.06; H, 4.30; N, 12.09, F, 11.59, 20535
3Rl PR QR HENY Whid 226 PIOX Q- PEgt'el ’\ﬁ _1L%E&§A) 1q2-

DIOXO 2.3- DIFI RO-1H-ISOINDOL-4-Y ME
Zézr% é°§?_| g SH fb?'l%}‘l -0X0-2,3-dihydro-1H-iscindol-4-ylmethyl]- 1 -methyl-urea (0.76 g, 86%):

251, BLei®X 0Cp ARrieli el PanmreathH a8nifoxs thytisOiriclo) € mL(Bidlioftenm, 40766
hYOH;;@thE@'ﬁtﬁOa@5@96@@%&@@'}%@03383Egﬁm%%@ﬁﬁ%g& i 11313;
[

R R oo D kg 1 e
Tﬁ%)réééﬁ%ﬁ ixtiré \Waldatiogd \}\Fa‘itéﬁzm@%rﬁl_; EntHIN'KOE(4E MWLz TRS. 7.53
Mixtlre Svas epxfractensang 1y nsganiciayes wasnyashedwitbping (405 57,
M), @ng; 39 4%%@0%56‘%?9105‘1 HtAYRR THE FESYRING 9l yyaspyrified an, o .

silica gel column to

34%-dmdtdPnEnys) qﬂﬁ%é’% HokB-pipéraineisd oy GubkdiiRtr RidiRydrs:IC.
Hifstiind ol L &t-imet Byl 17stylarea ds 4 Bolids(0i58 .99,6296).)3 nip
193-195C; HPLC: Waters Symmetry C I8 3 9 X 150 mm, 5 micro,1

mL/min m., 4
(DMSO- C% b 43 I PEFET
3.05 (s, 3H), mgs 2H 54521 (dd. I5.2, - 62~

@i@f@

Diisopropylethylamine (0.3 g, 2.6 mmol) was added to a stirred suspension of 3-(4-

methylaminomethyi-1-ox0-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione hydrochloride (0.6 g, 1.9
mmol) and 3-fluorophenyl isocyanate (0.3 g, 2.2 mmol) in dry methylene chloride (80 mL). The
resulting mixture was stirred at room temperature overnight. Solid was collected to give 0.7 g
(84%) of product: mp 218-220°C; 'H NMR (DMSO-dg) 5 11.01 (s, 1H), 8.66 {s, 1H), 7.67 {d, J=6.0
Hz, IH), 7.56-7.22 (m, 5H), 6.79-6.72 (m, 1H), 5.17-5.11 (dd, }=6.0 and 12.0 Hz, 1H), 4.66 (s. 2H),
4.46 (d, J=15Hz, 1H), 4.38 (d, J=18 Hz, 1H), 2.99 (s, 3H), 2.97-2.86 (m, 1H), 2.63-2.57 (m, 1H),
2.38-2.33 (m, 1H), 2.09-2.02 {m, TH); *C NMR (DMSO-d;) 5 172.80, 170.9')‘, 16797, 163.68
(160.50), 155.33, 142.44 (142.30), 140.14, 133.61, 131.90, 126.79, 129.66, 128.44, 121.73, 115.23,
108.21 (107.93), 106.38 (106.03), 51.58, 48.32, 46.25, 34.75, 31.15, 22.53; Anal. Calcd. For
CaHaFN4Gy: C, 62.26; H, 499, N, 13.20; F, 4.48. Found: C, 62.09; H, 4.92: N, 13.05; F, 4.41.

539 3-(3.5-DIFLUORO-PHENYL)-1-{2-(2.6-DIOXQ-PIPERIDIN-3-YL)-1-
0X0-2, 3-DIHYDRO-1H-1SOINDOL-4-YLMETHYL]-1-METHY L~

UREA
Iy @{@:

Diisopropylethytamine (0.3 g, 2.6 mmol} was added to 2 stirred suspension of 3-(4-

methylaminomethyl-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione hydrochloride (0.6 g 1.9
mmol) and 3,5-difluorophenyl isocyanate (0.4 g, 2.2 mmoi) in dry methylene chloride {80 mL). The
- 64 .
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WO 2008/033567PCT/US2007/020201 12.5 Hz, | H, 7.00 (d, J = 7.9 Hz,
14), 7.26Q, .1= 8.0 Hz, 1H), 7.43 (d, J = 8.2 Hz, | H), 7.62 (d, J = 6.9

wiZdddhh=e9 (s, 1H), 7.90-7.81 (m, 2H), 8.70 (s, | H), 11.15

(DMSO-d6) 8: 21.99, 30.94, 35.19, 47.54, 48.87, 117.99, 1%%@%%1’%2‘”
12105 Wu%gs%ﬁré?a&%n%%n&éa’m%?w%% ﬁ%&%ﬁ&?e&%&eﬁ% 3443,

155, 45 166.97, 167 1681 84, 172.78
56%&0&%&%4@2?& 2%%%9H Mé%%@ §é‘ %ﬁanu-né Eeiso E 760 4y 1= 3

NHZ2 2100753 86J=7.5 Hz, 1H), 7.45 (d, =7.4 Hz, 1H), 7.31 (d, J=8.8 Hz, 2H), 6.75 (t, J=90.3 Hz,
StRERT?BUTNE 1412+ 1@ Dﬁh@%ﬁ% B%E@BQPMS%@\GL)‘M%Q'%OJ%&d =113

e Toon 5 I G oS 44 % sty E i D

wwéwa%wmww @50@ I£7P8 ﬂﬁﬁé?)(éﬁ'ﬂdi %blﬁ@zﬁls{ééﬁ}téﬁaté%@?zm 32
niL432:31 4noagl)dn dry:E k2 GRG0z, wasaddesh disoprapyleyameines: 71,
Qe E@'HE %68, mglhaw%m'%tmovvﬁ% M%@' %%5?99? aemp@r@f%

ht The reaction mixture was added water (40 mL) and TR HCI {4 46 <
S T . en GHE Vit 1R B cfAciohbitn 1426 (40

mL), then with IN HCI 15(40mL). The organic layer was washed with brine
(40 mLyand copgentratadien fgtaven). Lhesespiting ailwaapiiiad on
silica gel colufRE0gige: 3- RPN 2D BHIIe- PIpERT IY3 i) -
1,3-dioxo-2,3 METHMURESoindo1-4- -ylmethy1]-I-methyl-urea (0.59 g,
76%): mp 188-190C; HPLC: Waters Symmejry C-18, 3.9 X 150 mm, 5
micro,! mL/min, 240 nm, 40/60 (C)—@% :dR = 3.14 (96%);11-1 NMR
(DMSO-d6): 8 1.28 (s, 914), m; | 64-2.50 (m, 214), 2.85 (s,

3H), 202.87-2.95 (m, In), 4.8 &2’&4)514518(de 5.3, 12.6 Hz,
114),5.71 (s,.114), 7.50-7. gz IN), 779788§m 21-1), 11.13 (s, IN).
130 NMR (DM&B BB %1 452561939 pibran-4a - oy amingress vk isqyadote-
1b%: dmwi!zérwslochﬂiés 237 49meB4n7 8413968 ke T U 186198, 3267623 |
168 B0x TAATRCIABakDaeS {afeCA M 24NEB 12D B 99 il 2620, i o1)3. B
FEQHGJ% \Q&%’s §t$rr§c7 at”'ocgnq éyragugeggerg%hﬁ ﬂa@eﬁﬁ%%‘&ﬂ%@ﬁ% !:_fl»cd with MeOH

ENYL)-I-12-(2,6-DIOXO-PIPERID
AxBi2 3 %uﬂﬂ?ﬁ?ﬁ%ﬂ L |§6ﬁ\ﬁ56bezwtwwﬂkﬁ MNPV TR mD-

3’@'@@0@@@{%@@@ ofth ether (15 mL} to give 3-(3 4-dimethyl-phenyD)-1-[2-(2,6-dioxo-
Splg-iamthylaminmsretylihaue-TH3scikudio iRl -2yl urea as a solid (0.51 g,
pﬁ@@g Sj”%% 3@@ R}P Q,e EQME&OQ’A eri%gn@l&g & ]% §g T%’ :?1111 rgdl-ri &rﬁz g&/mzﬁ 240

ichloro hen -|SOC anate mmol) in dr C
B N bl 3 o). 254
Wad §tir e, aBfebin tenhpp fBife BVeright.2Fhe mixttredwas goernched 1H),

vgith MeQH and 11, 7.16 (d, 1= 8.1 Hz, 1H), 7.26 (s, 1H), 7.6] (d, § = 7.2 Hz, 1H), 7.89-7.81
(m, 2H), 8.34 (s, 1H), 11.15 (s, 1H). >C NMR (DMSO-d;) 8: 18.62, 15.54, 21.97, 30.91, 35.10,
47.46,48.85, 117.61, 121.43, 121.83, 127.54, 129.12, 129.51, 131.78, 132.42, 134.95, 135.63,
137.93, 138.97, 155.79, 16696, 167.58, 160.80, 172.74. Anal Caled for CpqHpN,Os: C, 64.28; H,
5§.39; N, 12.49. Found: C, 63.99; H, 5.26; N, 12.39.

541 1-[2-(2.6-DICXO-PIPERIDIN-3-Y1)-1-0X0-2.3-BDIHYDRO-1H-
ISOINDOL-4-YEMEYHYL]-1-METHYL-3- NAPHTHALEI\ I-¥Yi-

UREA
o
N o
X
<as
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- 63 - WO 2008/033567PCT/ES2007/020201 filtered. The resulting solid
was rinsed with CH2CI2 (5 mL) to give 3-(3,5-dichloro-pheny1)-112-

wid-BadigsQzpiperidin-3-y1)-1-oxo-2,3-dihydro-IH-isoindo1-4- ﬂ@’ﬁi@iﬂ(ﬁ/ﬁ}%]

hyl-urea (0.76 g, 86%): mp 285-287C; HPLC: Waters Symmetry C-18, 3.9
X 150 mm, 5 miGrQsheniéming 4R M ARNEE. &QH%Q%QQO!@OT2@%%;per:dtne

0 2.33
R PSRRI S ol Al G et A o
HYB%*zF.héS?dﬂ ii-“’?%‘l"iid ﬁuaomosﬂewlmye § 16 mL1BYE el Ghe ity was
| t)ref. A3 Sy Ebpb T edbddign. 88 nixt@ktyad dudhéhed with Bt 4 filered. The

ré%%@%z(wéﬁ)mé&&ﬂs{éﬂlﬁ) s]ﬁ‘xz,%(gﬁvelﬂ i 6%4%4 é%?hﬁ%%,ﬁ@lm 2.3-

2.5 4.78, 46 .
s b i ?é@@e% ' 8 e
1#&@@0}”@% Sgnniel ©Hct%er \CP2RAZ0TRNUOLME, 20 RGP CHCN/HO): tr

102451694118 IR LR Cd,)1 8. 280-Eounsl:16), 54834 Hm3190; Nsd 1 23w Clny,

A O e
Diisopiepieliyidmimd e, 58, & hitian WH hdted -4 sbtied . “CNMR

s(lmmk)ﬁ of 82(44 14,34.78, 46.20, 48.55, 51.52, 121.70, 123.30, 123,38, 125 .46, 125.48,
m%hxla}w@#)mgtbayh'z%@ ilzé%g@"hy%@ 'ﬁ%”afi%?gxl?z@@e”ﬂme %@ﬂl%@oz

drochlorlde fluorophenyl isocyanate (

S I e A R A
avtrbofi temperature overnight. Solid was collected to give 0.7 g 20(84%)
of product: mp 218-220C; 11-1NMR (DMSO-c16) 5 11.01 (s, 1H), 8.66 (s,

1H), 7.874d, J3 @-@ﬁiﬁﬁ(’i‘lﬁé@@ﬁ%ﬁﬁ@m@ 8209 8rh & B PR ripIN.
5.17-5.11 (dd. ARG PR (S0 Alddi 24P eI TRANA. |
H), 4.38 (d, JSABTHY L TiRED 00 (5. 31-1) 2.97-2.86 (in. TH), 2.63-2.57 (n,
114), 2.38-2.33 (m, 1H), 2.09-2.02 (m, 1H); 13C NMR (DMSO-d6) 8
172.80, 170.97, 167.97, 163.68 25 C Ll%gﬁ C, 62.26; I-1, 4.99; N,
13.20; F, 4.48. Found: C, 62 ) 5 F,441. 5.39
3-(3,5-DIFLUORO-PHENY#&)- < IOOXO PIPERIDtN-3-YL)-1-
0OXO-2, 3-DIHYDRO-1H-ISCHNDOL-4-YLMETHYLI-1-METRYL30UREA

Diisopropylethylamine (0.4 g, 2.6 mmol} was added to a stirred suspension of 2-

(2,6-dioxo-piperidin-3-yl)-4-methylaminomethyl-isoindole-1,3-dione hydrochloride (0.7 g, 1.9
mmol) and 3-chioro-4-methyl-heny! isocyanate (0.4 g, 2.3 mmol) in dry CH,Cl; (80 mL). Reaction
mixture was stitred at room temperature overnight. Reaction mixture was filtered, and solid was
slurried in acetone (15 mL) to give 0.7 g (80%) of product: mp 193-195°C; 'H NMR (DMSO-ds) &
T1.15 (s, 1H), 8.59 {5, 1H), 7.87-7.84 (m, 2H), 7.68-7.60 (m, 2H), 7.37-7.34 {dd, J-2.1 and 8.3 Hz,
1H}, 7.21 (d, }=8.5 Hz, 1H), 5.20-5.14 {dd, J=5.6 and 12.3 He, 1H), 5.01 (s, 2H), 3.04 (s, 3H), 2.92
(m, 1HO, 2.58 (m, 2H), 2.24 (s, 3H), 2.08 (m, 1H); “C NMR (DMSO-d¢) § 172.74, 169.80, 167.36,
166.94, 155.51, 139.57, 138.64, 135.00, 132.58, 13242, 131.79, 130.64, 128.21, 127.56, 121.89,
119.68, 118.39, 48.85, 47.49, 35.11, 30.91, 21 .97, 1&8.74; Anal. Calcd. for CayHy CIN,O5: C, 58.92;
H, 4.51; N, 11.95; Cl, 7.56. Found: C, 58.81; H, 4.29; N, 11.74; CI, 7.75.
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Diisopropylethylamine (0.3 g, 2.6 mmol) was added to a stirred
suspension of 3-(4- methylaminomethyl- 1

Wi XQrle336lihydro-isoindol1-2-y1)-piperidine-2,6-dione hydro%%g:@ﬁ({g)f@zgm}
1.9 mmol) and 3,5-difluorophenyl isocyanate (0.4 g, 2.2 mmol) in dry

methyleng chiprided BB ra-duiRa 1 P12 MEHIOXO-PIPERIDIN-3-YL)-1,3-
2008/033567 PEIHOS 200G POR0 11y ¢SOMNIBDMIX VI WaE BB BT FDOM
temperature dé&Edight. Solid was collected to give 0.6 g (76%) of product:
mp 228-230C; 1H NMR (DMSO-d6) 5 11.p1s, 1H), 8.84 (s, IN), 7.64 (d,
J=7.3 Hz, 1H), 7.53 (t,1=7.5 Hz, lH) 7.4 Hz, 1H), 7.3! (d,
J=8.8 Hz, 2H), 6.75 (t,1=9. 1 5.17-5:10 (dd 1=4.9 and 13.1 Hz, |
H), 4.65 (s, 2H), 4.45 (d, J=1 R W2y ), 4.38 (d, J=17.3 5Hz, IN), 2.99 (s,
3H), 2.92-2.85 (m, | H), 2.63-2.57 (m, 1H), 2.45-2.30 (m, | H), 2.04-2.00

(M, IH); DC NMBo{DMBO/E6)E (072,84, dfidDiss k6708, 319646351;@16141610)1?2
1@%&&9@%@% i@ﬁ D hreddBrtRold AR ORoiddbh 0 R oA drodidRided;

R a9 5 R Y 49k %sil?% ée%t@%%%m
f*zﬁ'%ﬁmmam@msgwsewhtséwwmurrrwssé@erﬁbawﬁsc@ B grried in
Hméﬂrih (N, 2 4651, B1@1 800, Dt dldduct: mp 279-281°C; "H NMR (DMSO-de) & 11.15 (s,

L g%s ?Eﬁgﬁﬁ‘%} éﬁa(%ﬁ PSR S oYl .8 07, 2m),

MHYD NDOL-4-Y
I\/JII%Q'HVL@@ S andi . ggng?olﬁ i, J=6.6 and 13.2 Hz, [H), 5.01 (s, 2H), 3.05 (s,
231D, BHG©-Pip B 6 Sy e iRy larRiEIm ety Hsaindolo B 3-djerie .63,

hb@rﬂph@rﬁég;@ .69 Qj’s %(%BGWQBC@W 1834‘5'53"E@?%}’ﬁ@’i‘%‘%‘z‘@%ﬁ%i‘az25 42,

n
S RS R R s cingaat 42
rb’@n‘ﬁ %é’n%éré?u?é“é‘b&rﬁ&ﬁ? ﬁ*ifé“ﬁeﬁcﬁ%?ﬁnﬂkth% was quenched with

MeOH (1 mL) The suspension was filtered, and the resulting solid cake

@%&%}&%@Eﬁ%@?ﬁi I wagdeshiiad wis aiher (15

(S0 ey AL AR EA B OO A PHTHALEN-2- YL~
piperidin-3- ylmmoxo 2 3 d|hydro 1H-isoindo1-4-ylmethylkl-methyl-ure
a as a solid (0.51 g, 59%) ): mp 202-204 £;HPLC: Waters Symmetry
C-18, 3.9 X 150 mm, 5 micro,1 mL/ @ NM40/60 (CH3CN/H20): tk =
6.23 (99%);'1-INMR (DMS 1), 2.16 (s, 3H), 2.54- 2.64
(m, 2H), 2,85-2.97 (m, 1H), iSH) 5.00 (s, 2H), 5.14-5.20 (dd,1 =

5.3, 12.6 Hz, 56,9 z, 1H), 719 1 7.26

(s, 11), 7.61 @193;)@7@%&%(0,3@'%; é‘f? ¥ w}’%ﬁé& “”fké “Sf% in iR
1PF IR (DS D -18) &-digdspiseigdgh?-ph- opreaing? ésimedwstm@mie@é g 19
1A dBland 2 1apBihi Pido83And2(0.84, 120 ma) h20ybdetihEhe/fiolid2(BPml 340D,

%%éaﬁ?e]g ek 38 atlr§cﬁn7:8n ﬁa‘?&@o%@%g‘%@ éloﬁ%%@%c%ﬁ&tze"fmﬁ@%.ed with

Calcd for C141-124N406; C 8; 11, 5.39; N, 12.49. Found: C, 63.9
I-_alce,g)% ?\Imlibl(é@v%%‘? g {81%) 01" product: mp 292-294°C; "H NMR (DMSO-de) 5 11 (32 (s,

TH), 8.69 (s, 1H), 8.03 (d, J=1.8 Hz, 1H), 7.81-7.32 (m, 9H), 5.17-5.11 (dd, J=5.1 and 13.2 Hz, 1H),
4.70 (s, 2H), 4.48 (d, J=17.3 Hz, 1H), 4.41 (d, J=17.3 Hz, 1H), 3.04 (s, 3H), 2.97-2.85 (m, 1 H),
2.60-2.54 (m, 1H), 2.38-2.32 (m, 1H), 2.04-1.99 (m, 1H); C NMR (DMSO-dg) § 172.79, 170.98,
168.00, 155.70, 140.15, 138.10, 133,80, 133.44, 131.92, 129.86, 129.13, 128.44, 127.69, 127.31,
126.89, 126.09, 123.94, 121,71, 121,29, 115.31, 51,59, 48,41, 46.29, 34.80, 31.13, 22.54; Anal.
Caled. for CygHaaN4GCa: C, 68.41; H, 5.30; N, 12.27. Found: C, 68.32; M, 5.28; N, 12.11.
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5.41 142-(2,6-DIOXO-PIP ERIDIN-3-VL)-1-0X0-2.3-DIHYDRO-1H-
ISOINDOL-4-YLMETHYLIA-METHYL-3-NAPHTHALEN-1-Y L- UREA

wWQaR08(033567PCT/U52007/020201 Toa susp?lsm% 7020201
ine2

3-(4-methytamino- 1 -oxo-1,3-dihydro-isoindo1-2- yl) piperi lone
hydrochiggde 40506 d.51oMunAN AR ARG 885/ 3NAE G132 L.
2.23 mmol) ingoiraitaty RO YAS o 5
(0.45 mL g, ZGQRBWIBCKMMEMQWB‘EESMM room temperature
overnight. The mixture was quenched with e&)l—Land filtered. The
Sresulting solid was rinsed with CH2CI jve

14242 ,6-dioxo-piperidin-3-y }&kﬁ‘ xo-? yd 1 H-isoindo1-4-ylmethylk
1 -methy1-3-naphthalen- 1 g, 89%): mp 292-294 GC; HPLC:
Waters Symmetry C-18, 3.9 X 150 mm 5 micro,1 mL/min, 240 nm, 40/60
(CH3CN/H20): §R e2i@ s <000 i VR DM SO sd6IreD. 08 2405 (o, stittyy
25292530 &mr(h%r%ﬁéx%@&@m Jokd)),l 2- &Ky&r&?sc(ﬁbol H)n30% ﬁﬁ,e-'ﬂz"&)dénéo

Gz A D AN et Mot AR BRI IRAE P10

10
@@NW@(@W@ e &: 72%2)?)3316111‘& 5 ﬁel%ewzﬁ 8 fs%msrffszern@eﬁo
128c36¢ b2 3:381imaby )ik RmA8) 125y BdrbdAH8T hARRMidE 208639 120001, The
1&3«1%g Jn%@u?elwa]sggrgg a%&?’rgmg;é}gulg mn]:& I?tl R%%tgwgn 1%% grgs Jezgerﬁljated

%l ISI%'J%%V%?ZG %%—efz 4_?1'1% %gnaﬁhlorée [&0 mL) washed1 wat% H,O (2){4% mL) and brine

30(@:@4;1 E@Rﬁ@&%@@ﬂvﬁammwmwﬁzacﬁ.eseiewaepmﬁ@mm;vmmography
3ty @@t@%% BB hlY DREs) bi-p@IN DRl #A-YMETHYAH (bMs0o-de) 5 11.0
METHYFURER fg%ggrqpykewylﬁmgne D8 8a 28 TN YES 300904 28

to a stirre en3|

(9"6dibRo- 9pi“p ridire 34 4 ndEtng fntifrotRet 1 A$6iAdB (E- £ i8R 00 (m. TH),
hyaraosislaxside (0R gk Somynolyase BHobdorosdsmetingd-nsmyl isocyaraten,
94 &, 23% [é‘”i'é’é)ab” @%%‘?@'%ﬂ%@ b, %%099@0”3@(6@@2%% fws@' @t 22.51;

room%ja &Eure overnl ht. Reactlon mlxture was filtered, and solid

S dRetehb U8 LT 9 giva®d 7 Y tedohy of Froduiet: 9158163‘“&6%3"
IFINMR (DMSO-c16) 5 25 11.15 (s, | H), 8.59 (s, | H), 7.87-7.84 (m, 2H),
7.68-7.60 (m, 2H), 7.37-7.34 (dd, J-2.1 and 8.3 Hz, 111), 7.21 (d, 1=8.5
Flz, 1H), 52035934494, Q-Tﬁfﬁéﬁfb%%%ﬁénﬁﬁ%g 9L)(s: @)@’2%3%(5

311), 2.92 (mplhdh sk oPRD oL A% BB UE AR THY L.
(DMSO-d6) 5172.74, 169. 80 167.56, 166.94, 155.51, 139.57, 138.64,

135.00, 132.58, 132.42, 131.79, 13 21 127.56, 121.89, 119.68,
118.39, 48.85, 47.49, 35.11, 30.94 %197, .74; Anal. Calcd. for
C23H2,01N405: C, 58.92; 51 N, 11.95; CI, 7.56. Found: C, 58.81;

H, 4.29; N, 11.74; CI, 7.79.
To a suspension of 3-{4-methylaminomethyl-1-ox0-1,3-dihydro-isoindol-2-yi)-

piperidine-2,6-dione hydrochloride (0.60 g, 1.86 mmol) and benzyl isocyanate (0.28 mL, 2.23
mmol) in dry CH,Cly (80 ml), was added diisopropylethylamine (0.45 mL g, 2.60 mmol). The
mixture was stirred at room temperature overnight. The mixture was quenched with MeGH, and
water (40 mL) and IN HCI (46 mL) were added. The mixture was extracted, and the organic layer
was washed with brine {40 mL) and concentrated on rota-vap. The resulting oil was purified on
silica gel column to give 1-[2-(2,6-dioxo-piperidin-3-yI)-1-0x0-2,3-dihydro-1H-isoindol-4-
ylmethyl]-1-methyl-3-naphthalen-2-yl-urea (0.49 g, 62%): mp 216-218 "C; HPLC: Waters
Symmetry C-18, 3.9 X 150 mm, 5 micro,1 mL/min, 240 nm, 30/70 (CHaCN/H,0): ty = 3.48
(99%);'H NMR (DMSO-dg): & 1.96-2.00 (m, 1H), 2.21-2.72 (m, [H), 2.56-2.62 {m, FH), 2.85 (s,

3H), 2.87-2.91 (m, 1H), 4.23-4.28 (m, 3H), 4 36 (d, /= 17.4 Hz, 1H), 4.57 (s, 2H), 5.08-5.14 (dd, J
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3-(4-CHLORO-PRENYL)-1-[2-(2,6-DIOXO-PIPERIDIN-3-YL)-1,3-

wal M052,3:PIHYDRO-111-1SOINDOL-4-YLMETHYLI-1-MET UR,!%‘A
5Diisopropylethylamine (0.4 g, 2.6 mmol) was added to a sﬁ?fde_]lcﬁlszﬁ 20201

SUSP?%'@RZOMJ 7.08 (t,J = 5.9 Hz, 1H), 7.17- 732 g, SH, 739 (d. T~ 73 Hz, 1K), 7.51 (1,
dIOXO piperidin- 3 9214 methylammomgtb}/l |somdo e-1,3-dione

hy roenIBHdE 167G, 9 i Bt Ehiofo Wmﬁéﬁa@ B2 gE2a!L
mthét) #- by SR 2120 8D il ) 2RBa t oM nikiEne Was, SUpres Bt kom4.18, 140.05,
temnpey atsnresoMarnighte Reantion mixtbrevasiltsiemd,andssolicvass. v 13,52,

sl d.in ton ml.) to give 0.7 g (80%) of product: nip 279- 281C;
F#lill\%Rd(S%%O% 6%718%11Hé (s, 101 H), 8.64 (s, | H), 7.86-7.83 (m, 2H),

763(d J=1.4 Hz, IH) 755752(dd J=2.1 and 6.8 Hz, 21-1), 7.30-7.27
H‘ddm:;ﬁ §mmzaﬁmum®oam
= DXY-FaMPFIOYR:11-2,02 (M,

PRASON "* 5 172 68 169 74 167 50 166.88, 155.50,
139.30, 138.57, 134.93, 132.36, 1; 1 8.00, 127.51, 125.42, 121.83,
121.28, 48.78, 47.42, 35.08, 30,9 9&!& Caled. for

[ 15 , 12.32; Cl, 7.79. Found: C, 57.79;

1-12-(2,6-DIOXO-PIPERMI/-3 YL)-1-0X0-2,
3-DIHYDRO-1HISOINDOL-4-1(LMETHY LI-1-METHYL-3-N
APHTHALENZiSBRENO-2g 4.8 mmol) wapiddesieopylothylapninen(of 2-G,2iBxo-
mipeifinag/pddeadthitaqistifd SuEPENsIoNd@nd Hirochloride (0.7 g, 1.9 mmol) and m-
%ﬁg&\ﬁ%ﬂ%ﬁ@@?@ /b R A OIREP RER S YRPIR LGS b 00
drochlorld ﬁé 1.9 mmol) and 2-naphthy |socyanatesz$dr &fﬁ 3%
BW"&P‘* ?f‘é“c?ﬂl'SPf&iéﬂ(‘%‘ RHES B T eeiang! iRturendreacetirrisd
aﬁ??jéﬁ*ﬁ ‘tfé?ﬁf:?érbmd rfe oyt iSokd Was)colectbedarith SKFHBA30it.), H.0 (3¢
(ZﬁamwaﬁnéZ@emﬂL) HacgdvedQAZgggﬁl%bvaﬁ Wa@(déiﬁévw&:%ﬂ&%ﬁﬁx% NMRed by
R 2@ LY 098 EaL D L PR
% MﬁPydﬁ atl @ 629307 mwtsw(é%msmwz g@wa (P 3H), 5.12-
24%-@15314&!3 80IE) 323B98.3 21N 2 061), 8.0 199 6072 I H)INIMIR A B3M SOal a1
5"1:71‘31\71@(153{\%969%) §Q7@%aﬁasﬁofvg%é%7l%@%¥14%ocr £8A413h72130N 12063,

1 F 68 3 5. 28
24, hound: G, 3SRt 55.23, 48.87, 46,00, 37.72, 30.90, 21.94;
Anal. Caled, for CZJ,HZIN]oﬁ. €, 63.44; H, 4.86; N, 9.65. Found: C, 63.50; H, 4.99: N, 9.52,

548 FURAN-2-CARBOXYLIC ACID [2-(2.6-DIOXO-PIPERIDIN-3-YL)-
L3-DIOXO0-2 3-DIHYDRO-1H-ISOINDOL-4- YLMETHYL]-
METHYL-AMIDE

G u
e
C} i
= N
oI

Triethylamine (0.5 g, 4.8 mmol) was added to a stirred suspension of 2-(2,6-dioxo-

piperidin-3-yl)-4-methylaminomethyl-isoindole-1,3-dione hydrochloride (6.7 g, 1.9 mmol) and 2-
furoyl chioride (0.4 g, 2.7 mmol) in THF (30 mL). Reaction mixture was stirred at room
temperature overnight. Reaction mixture was quenched with methanol (1 mL) and concentrated.
Residue was dissolved in methylene chloride (70 mL) and washed with 1N HCI (30 mL), H,0 (30

mL}, and brine (30 mL), and dried (Mg5C,). Solvent was removed, and residue was purified by
-69 -
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WO 2008/033567PCT/US2007/020201 5.45 (2-{ f
2-(2,6-DIOXO-PEPERIDIN-3-Y L)- | -0X0-2,

wHDIRXPRS-IHISOINDOL-4-YLMETHYLI-METHYL-CARBAMOYLJ:E
L)- CARBAMIC ACID TERT-BUTYLESTER AR

5&&;@@5@@93(@!@@4@%@9@5&@5@ @gfm ééﬂémmm@@ added focer. 1y

er (4 methylaminome
Ry T e T A RS D T A 656 1
6522ﬁﬁﬁé|§rnn36ay3@m@w(8@&ﬁ@y (etes B oG Aiinite S, 0-(m, TH); C NMR
hmwbgraz;omzwﬂ 047 denmotpand N:-ROGs13:alBnine {163 93648,

d)s"Y?f%z@a?ﬂeﬂ %'93""?@ %¥h4§ SR A SR B g 6076

methylamindpro odlmlde hydro
653 T‘hé 40 }f@%‘\ﬁltﬁa %ﬁxﬁ@r‘é%&% sfiffed at room temperature

overnight. Reaction mixture was concentrated, and residue was dissolved
in methylgne shioriden(@0mlpkWRaRAWI. 1420 62640288 §1iae (40
mL), and driedsMigbO4 ) Holvenswesiremeped, AR Peaidug WS parified

by chromatogidityy (CH30H: CH2CI2 3:97) to glve 224g (76%) of product:

mp 222-224C; IHNMR (DMSO-d6) 8 11. § 1) 7.68-7.28 (m, 311),

674(tJ53HzIH)515509(d 13.2 Hz, 1H), 4.69-4.28
15(m, 414)319315(m2 93-2.83 (m, | H), 2.64-2.36
(m, 211), 2.08-2.00 (m, | H 91 1j: 13C NMR (DMSO-d6) 5

172.82, 171.06, 170.96, 16 6, 155.45, 140.27, 133.00, 131.85, 130.18,

128,33, 121.78nNéghéa, a&ﬂ;yér%tél@ 16, ﬂﬁn&%!ﬁﬁaﬁ@d@@t@gstmﬁm&%sm of 2-
2% %%m%g ;ﬁﬂe;ﬁﬂ%‘ égﬂlﬁl%thgl%r&?o%tﬁ%wﬁ 0%3% A%I'Bﬁ: roc (’m e&rz?" NJ

Found

SN P9 4 BB R GBI AL feseiRospigrs vas i  rom
DHAVDIRE VetaiS 0 | RO il o] B bt bd FtidH Y ub NRE sfrred gt N HC? (20

Zgﬁpemé@m;c%né@rdmmhmmmr&amlc@ WX ProlgR=iRYAISQIRARTc2-Ykr
erigine- one oG

e R e s e S
dﬁ%‘bﬁrdﬁ%%&%ﬁ@s{@ BB ffE: 412 B Brd)) 7 Phe it HaHvds! P8 dmad ),
raam(ierApemature oMerAight«Bhe miiure mgu@ﬂébemﬂlﬂmmm) ang 7s,
WAL 1(4197'% @‘P&B '%cﬁ&%éé@zm'ﬂ yere,agded. 7T'ﬁz'95‘ ¥"‘?§9 .57, 127.86,

extracted an the organic [ayef was washed with rlneg g
coticthtrandd G- ?été%% *?ﬁé%é%ﬁﬁ?nb%ﬁ%v‘é’*sﬂéu‘ﬁf@d?’ A% 80sticH g&1Anak
CERrrTrdCgheN.Os+0.15H,0: C, 66.00; H, 4.75; N, 11.84. Found: C, 65.62; H, 4.50; N, 11.70.
142-(2,6-dioxo-piperidin-3-y1)- 1 -0X0-2,3- dlhydro 1H- |somd01 4-

ylmethyg z4-me {’r}pc&l@ L8C;
HPLC: ater Y G BOL 2 W e [T M’E*I’l’f&‘ﬂl"” nm,
30/70 (CH3CIgi E 0), MS0-d6): 5 1.96-2.00

1H), 4.23-4.28 (m, 311), 4.36 (d, J 11), 4.57 (s, 2H), 5.08-5.14

(dd,J - 68 -
:@i'
CH

Triethylamine (0.5 g, 4.7 mmol) was added to a stirred suspension of 3-(4-

(m, I H), 2.21-2.72 (m, I H), 256262(?&;,0|H) 2.85 (s, 311), 2.87-2,91 (in,

methylaminomethyl-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-2,6-dione hydrochloride (0.6 g, 1.9
mrnol) and 3,4-dichlorobenzoy| chloride (0.6 g, 2.6 mmol) in THF (30 mL.). Reaction mixture was
stirred at room temperature overnight. Reaction mixture was quenched with methanol (I mL) and
concentrated. Residue was dissolved in methylene chloride (70 mL) and washed with 1N HCH (30
mL), H;O (30 mL}, and brine (30 mL), and dried (MgSG,). Solvent was removed, and residue was

purified by chromatography (8i0,, CH;OH: CH,Cl; 5:95) to give 0.7 g (70%) of product: mp 228-
=70 -
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WO 2008/033567PCT/US2007/020201 = 5.1, 13.3 Hz, II-1), 7.08 (t,1 5.9
Hz, 1H), 7.17-7.32 (m, 5H), 7.39 (d, J = 7.2 Hz, IH), 7.51 (t,J= 7.5 Hz, | H),

wb QBuéfhadi,0 Hz, 1 H), 11.02 (s, 1H). 13C NMR (DMSO-d6) 3¢/ £2:a620201

31.18, 34.11, 43.59, 46.14, 48.25, 51.50, 121.58, 126.36, 126.90, 128.04,
12629/ 1 2BGoA35.80 5134218, 140,893,744 1:081157-84.,1168, (Pﬂg 17082 (.

1%%@?&2}9%%@?%%@4%%3%)%}6545% W 17 Yod 2 1%, 11,
N2EDINR €DDIZOXD PERERI NG 36725 1 8- ORGSR 132D FHVMDRO3IH4, 130.75,
| SOINDOS. 04 YA T Y4, )r B METH X - IMIESTH Y E-sBENZAM IR E . 10,41,

T&'%Hly C?OX’}? Q, ﬁ 8,:4-8mmoh Y ﬁl@@%d&gﬁ ﬁﬁ"ﬁed gﬂg g?d%gﬁez N, 8.95,

oplperl in-3- -y1)-4-methylaminom Isoin

rl'écﬁlorlde (0.7 g, 1.9 mmol) and manisoyl chloride (0.5 g, 2.7 mmol) in
THE (30 mL). Reaction mixture was stirred at room temperature
overnIgBtnge@qtaQW@WW@%N@@%Q@LMWW&&@M
concentrated. uﬁmg.smrdsammmmmbm @ sk (/A
and washed iEHRMIGIRIZO mL), 11,0 (30 mL) and brlne (30 mL) and
dried (MgSO06). Solvent was removed, a t»e5|due was purified by
chromatography (Si02, EtOAc : CH 40 Q give 0.6 g (71%) of
product: mp 216-218C; m@ 6)\3-11.13 (s, 1H), 7.91-7.76 (m,
311), 7.39 -7.28 (M, 1H)e A & , 3H), 5. | 2- 20 Anal. Calcd. for
C23F121N306: C, 63.44; H, 4.86; N, 965 Found C, 63.50; H, 4.99; N,

9.52.  5.48 FYIRANE ARG ALkl was added to a stirred suspension of 2-
1§ 2,6-DIOX
1,

P
RS DT R RS eesley e e ionde 072,19
METPH it Afd B‘E‘}mphe"y’ isocyprieH (ihen mErBS) ¢ dng-Herolfvals) aBerstioro

arstirsedstiIspenstotodfemperature overnight. Reaction mixture was filtered and solid was

%%»@éﬁ%&lﬂ%fﬁ%&}(@a& g@@&k}x'@m@&r@emé?%ﬁ*@'%wﬁ%o-aﬁ) §
h}/di{g((:plﬂlil) gSI (s, ]qji) 7 89 “?82 (m, 3H), 7.63-7.60 (m, 1H), 7.54-7.46 (m, 2H), 5.21-5.14 (dd,
1=5.2 and 12.4 Hz, 1H), 5.01 (s, 2H), 3.05 (s, 3H), 2.91-2.84 (m, 1H), 2.64-2.49 (m, 2H), 2.09-2.05
(m, TH); PC NMR (DMSO-dq) & 172.78, 169.84, 167.58, 166.96, 155.31, 140.71, 138.42, 135.07,
132.43, 131.83, 130.51, 130.11, 127.5%, 123.13, 121.97, 120.70, 119.58, 48.87, 47.56, 35.19, 30.94,
21.99; Anal. Caled. For CypHsClNGOs: C, 54.00; H, 3.71, N, 11.45; CI, 14,49, Found: C, 53.84; H,

3.56; N, 11.27, CL, 14.61.

5.52  ASSAYS
552.1 THNFg Inhibition Assay in PMBC

Peripheral blood mononuclear cells (PBMC]) from normal donors are obtained by
Ficoll Hypaque (Pharmacia, Piscataway, NJ, USA) density centrifugation, Cells are cultured in
RPMI 1640 (Life Technologies, Grand Island, WY, USA) supplemented with 10% AB+human
serum {Gemini Bic-products, Woodland, CA, USA), 2 mM L-glutamine, 100 U/ml peniciliin, and
190 pg/mli streptomycin (Life Technologies).

PBMC (2 x 10° cells) are plated in 96-well flat-bottom Costar tissue culture plates
(Corning, NY, USA) in triplicate. Cells are stimulated with LPS (from Saimonella abortus equi,
Sigma cat.no. L-1887, St.Louis, MO, USA) at | ng/mi fina! in the absence or presence of
compounds. Compounds of the invention are dissolved in DMSO (Sigma) and further dilutions are
done in culture medium immediately before use. The final DMSO concentration in all assays can be

about 0.25%. Compounds are added to cells 1 hour before LPS stimulation. Cells are then
-7 -



30furoyl chloride (0.4 g, 2.7 mmol) in TI-IF (30 mL). Reaction mixture was
stirred at room temperature overnight. Reaction mixture was quenched
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withdneihanol (1 mL) and concentrated. Residue was dissolyed, |
d3) IL%El ii%)ze)(%’?éozozm

methylene chloride (70 mL) and washed with IN FICI (30 m

MiuraRd Brine3Q Ml a0d et MIRQM.sele it was Jamavesh, a3 im
renglue gs np rified by - 69 - WO 2008/033567PCT/U52007/020201

Rromatograpfy f%s @’fglf:" OAECHIDY 25°80) BGRE: BB 17906 5F): 1Csus are
p?é@ﬂé‘?dmw&%@ ragp N VIR EDNIB Bod6)eBrdikel Bo sl T80 FTo8400mnd
Sid)iomh 6567, Glid g Niabid dofe, G HEDRESF: M 4381 5.20-5.23 (m, 3H), 3.36
(b, 3H), 2.98-2.83 (m, 11-1), 2.64-2.53 (m, 2H), 2.11-2.05 (m, 1H); 13C
NMR (DMSO-d6) 6 172 72 169, 79 167 47 166 88, 159.74, 146.10,

145.14, 13741543568 2p4 303 Pyadudiondy ELelloo 11 116.31, 111.44,
48.88, 30.90, Qﬁ_w%arAMie@amdw@emmmgeﬁmﬁg BJOMEE’}BM@,:BC%O N

048 ES A0 8 MRt st
G T R R e o S B .
|§6c5}aﬁét€QO!ﬂP@ﬂ@meﬁé¢)mva@eadH@dhm & sStisbdibuspensioreob®-all non-
(&&mmmend&nﬁw&:ﬁmﬁ%w@%a@hﬁgIﬁ@@!ﬁo&aﬁg%@@d
fgf»quL QG AL ey AT ggiame é'gt%%m'gbgégn%&a o SRR '3 ol Sreep

Reaction mlxture was stirre temperature overni

F@é&&%ﬁ%&t‘eﬁﬂéw&%@w&@ﬁt%ié&f ambGiestd Lfeumrs. B A-Withl INFGR9
(BEMEllO)QﬁﬁlI&WHBEGHM&GE@Qdn8|§lﬁ'l’pln,€é1ﬂﬂmt@éh§s(h@@ﬂé&%%cﬂ%@d@x@&dy
0 t Cr was p

ﬁ%?ﬁ‘ﬁ%‘%%%iﬂs B B, e R comere e bencs
(BISR48) 52¢1¢h 5 @'Ci‘mﬂi@s@‘(gt ity Tegl. ?749@ R DEORY figMaigragy.

(m, 3H), 3.16 [&sB ol 9hwR 188 (itmythirl hi2e6 dre Xk Hib: ¢ it24m)i-Cr0 Zu(iBodH)E T3

géé\&oﬁxé@i\diﬁ??%&pl&% e, AERlG i%@@@'ﬁ%@&m%ﬁ%@é%&&mes with

C,.65.6 4.50; N, 11.70
Srpremdin) 3@_@@%%5% B SRR o 20 tmes o
B PR YD RGO SOMNBOE B-Ye NETHTYRALRRETPHOTE T BENZ MMIDE about
0.00064 uM. A 10 mM stock of compounds of the invention is diluted 1:50 in complete for the first

20x dilution of 200 uM in 2 % DMSO and serially diluted 1:5 into 2 % DMSO. Compound is added

at 10 pl per 200 ul culture, to give a final DMSO concentration of 9.1 %. 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 of the invention, and ECss calculated using non-linear regression, sigmoidal
dose-response, constraining the top to 100 % and bottom 10 0 %, allowing variable slope (GraphPad
Prism v3.02).

5.52.3 Cell Proliferation Assay
Cell lines Namalwa, MUTZ-5, and UT-7 are obtained from the Deutsche Sammlung

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 piates 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 % DMSQ in triplicate at 37°C in a humidified incubator at § % CO, for
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Triethylamine (0.5 g, 4.7 mmol) was added to a stirred suspension of 3-(4-
methylaminomethyl- I-oxo-1.,3-dihydro-isoindol-2-y1)-piperidine-2,6-dione

W%&?&Hﬁdqe (0.6 g, 1.9 30mmol) and 3,4-dichlorobenzoyl %&1;{%@0{]@]92920]

2.6 mmol) in THF (30 mL). Reaction mixture was stirred at room

teMRRIAtYR NEHIgELRLACHRN VX LIEWAS. AYsneher with, st Qag cei% are

and concentratedo Residue was dissolved in methylene chloride {70

Al TSR I RO O RT et (30" Atz Sné e (BerrE rednerested
deteel Mg BOA)/SoitveritwdBeremdived usinglaresi dueewag Toanifigdiddythe plates are
CBM@«E@N@Q@MYN(EH@ iierbtaRg @ﬂ%%@ %5)@/59)gé\égdgd7a&igge/§’lr9tmalyzed mn

p r 3. - 70- WO 2008/033567PCT/US2007/020201 230C;
A S A e
1?@“ f?‘@mw‘eﬁm%ﬁ-ﬁ’y varging duiphcgcgmo f@smhwpa-w tig @Mmfﬁ*ﬁl (0%
1H)PRIAD-EBS (pmpbke)| i2108:@i0ddmel H: i 3CNMRARMBDr6)5H72183s are

13&&%@4—@7?185@@@@@53@1@%0%89 Mdé@o;&%sg&z%%%éﬁ%&s e@of‘l%qo%z/u and

B4 127.26 3,515
sﬁ 5’]0?% 1‘5"“1‘%@8 ]%QP é‘%ﬁ UEISESBRIAA: C 57.40: 1-1, 4.16: N,
9.13: Cl, 15.40. Found: C, 57.11, H, 4.13, N. 8.95, CI. 15.45. 531
3-(3,4-DICHL OR0- RiAEM Yk i 22,6 IR QRIRERIDIN-3-YL1-
1,3-DIOX0-2 %’Q\MQ&Q&{J;H@L%QMP&JE@ J"IE%-ELItYOlng'Om ound of the

10 METHYL lethylamine (0.4 g mmol) was
!8 deen dotxb f%f é#ﬁ%dt%eﬂ §BQH§ %wd?]j% U/p yE of E\éo (R&D ystems) for 30 mmu%es Cell

(B Btefigreauphsesr aie-Sia) immreabrylamiviied mistihpk isointdole o 3epiotd immediately
h%dwsmgﬂ;de (Quf:ghbie paleandndddichipsonhenylisecyanaip K@ﬂ:kﬁ»{}ab
890'1” [ﬁ% %Hi%%gd%égq m:als’)and an rﬁtlo c:ill'sa@clxw

%%{}Vyag g}ll’g% uant
room emperature overnight. Reaction mixture was fitered and sofid. V\gacs2
st W%lf‘r‘ilé}i‘"‘r(?@”ﬁ’i‘lﬁsg o give 0.8 g (89%) of product: mp 255-257C;
IHNMR (DMSO-d6) 5 11.16 (s, 1H), 8.81 (s, 11-1), 7.89-7.82 (m, 3H),
7.63-7.60 (M, sléb-3) chibdydidntMsi?H), 5.21-5.14 (dd, J=5.2 and 12.4 Hz,

I'H), 5.01 (s, %_ll)s g’r‘e t?ez(%bz\/\r%i]i lgh%(or émla]r'nc(’-))nn%() %%rﬁpgolgrg O%ﬁ 2 ‘inven 10%05

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).

5.51.6 Apoptosis Analysis

Cells are treated with DMSO or an amount of a compound of the invention at
various time points, then washed with annexin-V wash buffer (BD Biosciences). Cells are incubated
with annexin-V binding protein and propidium iodide (BD Biosciences) for 10 minutes. Samples

are analyzed using fiow cytometry.

5.82.7 Luciferase Assay

Narmalwa cells are transfected with 4 pg of AP-luciferase (Stratagene) per 1 x 10°
cells 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 of the
invention. Luciferase activity is assayed using luciferase lysis buffer and substrate (Promega) and

measured using & luminometer (Turmer Designs).

-73-



(m, 1H): r3C NMR (DMSO-d6) 5 172.78, 169.84, 167.58, 166.96, 155.31,
140.71, 138.42, 135.07, 20 132.43, 131.83, 130.51, 130.11, 127.59,

whPRd3,5121.97, 120.70, 119.58, 48.87, 47.56, 35.19, 30-941%%@%2&6%%@01
Calcd. For C22Hi8CI2N405: C, 54.00; 1-1, 3.71; N, 11.45; CI, 14.49

Found: C, 53.84s dthbdsrfknly oa-t]aeaZ\}eg!orléjeQ;libéi§&)A§§ﬁ%§ia§§é2nlmly
T, L R G el e kS mere
(PBNC from normal donors are obtamed By Ficoil By pagie (PRATRSARre then
PISERERTRE NI IPS AV HEAS KR CEH TR atisH cCriliBodnds coMerials idRpEfures.
16406uthiteuivechnate giesdrbn dd slanelbéodd S supplementad st 0% by
AB+himan serm (Gemini Bio-products, Woodland, CA, USA), 2 mM
L-glutamine, 1q9 },J/hml tpenicillin and 30100 p.g/m1 streptomycin (Life
Technologies).: o € P3 eﬁﬁ’l\‘?ﬁ(‘f’t‘éfgﬂcﬁ%{’ﬁ%ﬁ% BTG ke are
flacyotteRd Codtar tisgueatectitsr €t s (Gotifirag oy 2y SRYam driplicatenlication
Gells: asestirsdhtadswithe e (fromhalnaonellaaRamd e84k SIBERI scope of
Cal BRehibiB8 bl hOUI A DneHBOLRL LU0, D, ihe absence of
presence of compounds. Compounds of the ihvention are dissolved in
DMSO (Sigma) and further dilutions are 35done in culture medium
immediately before use. The final DMSO concentration in all assays can

be about 0.25%. Compounds are added to cells 1 hour before LPS
stimulation. Cells are then - 71 - WO 2008/033567PCT/US2007/020201
incubated for 18-20 hours at 37C in 5% CO2, and supernatants are then
collected, diluted with culture medium and assayed for INFa levels by
ELISA (Endogen, Boston, MA, USA). IC50s 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).
5552.2 IL-2 and MIP-3a Production by T Cells PBMC arc
depleted of adherent monocytes by placing 1 x 108 PBMC in 10 ml
complete medium (RPM! 1640 supplemented with 10% heat-inactivated
fetal bovine serum, 2 mM L-glutamine, 100 U/m1 penicillin. and 100

pg/m1l streptomycin) per 10 cm tissue culture dish, in 1037C, 5 % CO2
incubator for 30-60 minutes. The dish is rinsed with medium to remove all
non- adherent PBMC. T cells are purified by negative selection using the
following antibody (Pharmingen) and Dynabead (Dynal) mixture for every

1 x 108 non-adherent PBMC: 0.3 ml Sheep anti-mouse IgG beads, IS gl
anti-CD16, 15 gl anti-CD33, 15 pl anti-CD56, 0.23 ml anti-CD19 beads,
0.23 ml anti-HLA class Il beads, and 56 pl anti-CD14 beads. The cells and
bead/antibody 15mixture is rotated end-over-end for 30-60 minutes at 4C.
Purified T cells are removed from beads using a Dynal magnet. Typical
yield is about 50% T cells, 87-95% CD34 by flow cytometry.
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Tissue culture 96-well flat-bottom plates are coated with anti-CD] antibody
OKT3 at 5 pg/ml in PBS, 100 p.l per well, incubated at 37C for 3-6 hours,

W@ﬁ;ﬂ@;@ﬁqu four times with complete medium 100 gl/well jpsyheforedhbozon

cells are added. Compounds are diluted to 20 times of 20 final in a round
bottom tissue culture 96-well plate. #ipakmoncentrations are about 10 to
about 0.00064 gM. A 10 mM stock of compounds of the invention is
diluted 1:50 in complete for the first 20x dilution of 200 p.M in 2% DMSO
anideraiFdifited 1:5 into 2% DMSO. Compound is added at 10 pi per
200 p1 culture, to give a final DMSO concentration of 0.1 %. Cultures are
incubated at 7GR RuCAZ-Far2r3 days, and supernatants analyzed for
IL-2 and MIP-3a by ELISA (R&D025§ystems). IL-2 and MIP-3a levels are
normalized to the amount produged M the. presence of an amount of a
compound of the inventid EC3 alcylated using non-linear
regression, sigmoidal dose#€sp »-constraining the top to 100% and
bottom to 0%, allowing,variable slope (GraphPad Prism v3.02). 305.52.3
Cell Proliferation Assay N’ Cell lines Namalwa, MUTZ-5, and UT-7
are obtained from the Delutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH (Braunschwefg, Germany). The cell line KG-I is
ahbtainad framcihe Amencanil mac wueGollectirrdViarassas, VA,
Q%@r)dtg%li )Q{Qlift%;ation as indicated by 31-1-thymidine incorporation is
measured In all cell lines as follows. 35Cells are plated in 96-well plates at
6086 Eefs & well in media. The cells are pre- treated with compounds at
aout 1@0-CLaYk, T 0de000 137008 dnd Ot vny b final. aryl, (Ce-

concengai. @ AR e abME iR iplicats) by iIncedrmudied

incubat % r 2 / 0172
nours 802@%it}g%%?sfo?/ﬁ%@f@%@%@gﬁ&éﬁ%ﬁnﬁjﬁiﬁen R aded t
each W@(PWCQ@MF&FIE@%% aGa B 7 (- ISP frcubator
at’5:%, CBl2ofac 6hting, The cells are harvested onto UniFilter GF/C filter
pratgs fPerkiniElmenhiysing a cell harvester (Tomtec), and the plates are
aIIowedéo %dernight. Microseint 20 (Packard) (25 Rl/well) is added,
and pla(te‘é dre 5halyzed in 5TopCount NXT (Packard). Each well is
countedGof diyelttintite, Percent inhibition of cell proliferation is calculated
by averagiagaadtdyiplicates and normalizing to the DMSO control (0%
inhibitiq@.@gg&@@mpound is tested in each cell line in three separate
experiments. Final 1050s are calculated using non-linear regression,
sigmoidal'#0se-response, constraining the top to 100% and bottom to 0%,
allowingCrériatid-Sope)rapirally PREHYGS 0P ErEETLPf
Immunoprecipitatgaiandaknamiingiseptional iy substihermahivencells@eehalogen,
treated with D(M%aﬂlo@}r/] QEHQMQ&)HE@%HMQWQ&% ipvention rf]gfelhalogcn,
hour, then stimulateta with 10 Uéml of Eg)(? %R&D Systems) For 30 minutes.
Cell lysates are prepSral LAdSliE? fhidRSprecipitated with Epo receptor
Ab or separattd:imrredigteslyinesy SESRREE. Immunoblots are probed
with Akt, phospeastSaeditdyns Thr308), phospho-Gabl (Y627),
Gabl,IRS2, agfip, d IRF-1 Abs and analyzed on a Storm 860 Imager
using ImageQuant software (Molecular Dynamics). 5.52.5 Cell Cycle
Analysi& égﬁg(gfécf?geéféo&y\?\;ﬂ?ﬁ‘gjf\/lso or an amount of a compound of
the invehtiSndveiRighobPespifium iodide staining for cell cycle is
performedusingiGyrigTEST PLUS (Becton Dickinson) according to
manuf%g&eﬁﬁﬁg[@}gcol. Following staining, cells are analyzed by a

FACSCalibur flow cgion}eter using ModFit LT software (Becton
DickinsBryCo-COIO
(C-Cylalkyl-O(COIR’; or
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255.52.6 Apoptosis Analysis Cells are treated with DMSO or an
amount of a compound of the invention at various time points, then

wigsgeswdth annexin-V wash buffer (BD Biosciences). Cells, kg ingiibated.
with annexin-V binding protein and propidium iodide (BD Biosciences) for
10 minutgs,oramples are analyzed using flow cytometry. 30 5.52.7

Lycif S lwa cells gcted with 4 4g of API
KR e e SRR el e
(Invitroden$ PeagericRetabdifi§ & mbiiactalistscmytructions. Six hours
PRSI (@NSferlinn; caljsiarneli(eatammith DIMSOOr @AMkt afseteroaryl;

compound.of thedvinyention, Lyciferass, activity, is assayedusing. i venzyl,

luciferase lysis buffer and substrate (Promega) and.measured using a
luminorieter e DREYRYY: o Co Lol ldiBdtiffents of the invention
deschibrsebetrsvéciare feriendedrtoybestdmdyrexemplary, and those skilled in
the art will recognize, or will be able to ascertain using no more than
routine experieiaion. MYMmeors. eaalRNlS of spasllis compounds,
materials, and procedures. All such equivalents are considered to be
within the scope of the invention an ar encompassed by 5the appended
claims. All of the { ts; patent applications and publications
referred to herein are inc%p rated-hereinin their entireties. Citation or
identification of any refergnce 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.
CLAIMS What is claimed is: 5A comipbund of formula (I): (I) or a
phaspracevticalyacappiabiasall. a0 bataOtcrlaraoisaMBErein:

the e {éwc ert igﬁt;r,denotes chiral center; 10X is CH3 or C=0; R' is H,
(C-&s{%ﬁkyl‘ féB-C’7)cycIoalkyI, (C2-Cs)alkenyl, (C2-Ce)alkynyl, benzyl,
afyl® é)?fﬁ“éﬂkyl-(cI-C6)heterocycloa|ky|, (C0-C4)alkyl-(C2-05)heteroaryl,
O0) K3; &g, (C(O)DIA4y (@1 BJaH M RG) Do Gk G BYalkylvORSin each of the
(CI-CE)alky ledf) QRRependently (C,-Coalkyl; (Co-Caalkyl-(Ce-Cio)aryl, optionally substituted

with one or more (C-Cglalkvl, (C;-Cglalkoxy or halogen; S to 10 membered heteroaryl,

optionally substituted with one or more (Ci-Colalkyl, -NHR’; or {(Co-Cadalkyl-N(R )y;
R izt {C-Cealkyl;

(Co-Cylatkyl-(C4-Crp)aryl, optionally substituted with one or more of

(C-Cyalkyl, said alkyl itself optionally substituted with one or more halogen,
(C-Celalkoxy, saud alkoxy itself optionally substituted with one or more halogen,
(C\-Celalkylenedioxy, or
halogen; or
5 to 10 membered heteroaryl, optionally substituted with one or more (C-Cglalkyi; and
each occurrence of R’* is independently H, (C,-Cylalkyl, (Cr-Cpatkenyl, (Co-Celalkynyl, benzyl,
(Ce-Crodaryl, 5 to 10 membered heteroaryl, or {Cp-Cglalky-C(O)OAC-Cylalkyl,

3. The compound of claim 2, wherein X is C=0,
4. The compound of claim 2, wherein R is methyl or ethyl.
5. The compound of claim 2, wherein R is NHR’, and wherein R’ is (Ce-Ci)aryl,

optionalty substituted with one or more (C;-Cylalkyl or (C-Ce)alkoxy.
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, C(O)NHR3, C(S)NEL123, C(0)NR3R3., C(S)NR3R3* or ‘
(C1-C8)alky1-0(CO)R5; 15R2 is 1-1, CHS3, or (C2-CB)alkyl; fe and R3' are

' ly (CI-C8)alkyl; (C3-C2)cycloalkyl; (C2-Ca)alkenyl;

20 C2-C9)§%kynyl; benzyl; (C0-C4)alkyl-(C5-C10)aryl, optior%@gszﬂmmzmm
substituted with one or more of (CI-C6)alkyl, said alkyl itself
optionaléy sub:iz ituted with gne, or. more halogen, (CI-C6)alkoxy, said
alkoxy itself opfioRATR S AR WiHEHE B breiatsgeboges i one or
wheEthivdeehydrogen or halogen, NZ2, wherein Z is hydrogen or
(C1-C6)alkyl (CI-C6)alkylenedioxy, or halogen;

5 (CO-Ca)alkyl-(fl- racycloalk 1I'r 0 E(S)- Ié 2r- pre(;[aerr aryl;
(CO-CB))ilkyl-@%%%}?é%—%g%ﬁ%-%&g; cré%s%ﬁg?ﬁé‘%ﬁﬁ%%;e 4
(CI-C3)alkyl-0(C0)115; or C(0)ORS5; R is (CI-C8)alkyl, (C2-C8)alkenyl,
(C2-C8Yalkynylh{ Gin@dyalkyHBRS, bbezipl XasylH,.
(Co-C4)alkyl(Cl-Co)heterocycloalkyl, or (C0-C4)allcyl-(C2-C9)heteroaryl;

RS s (Q)-CB)ally (G2 CaIlken, (G2 5Btk beneyl, (C5-CLO)aryl
10 or (C2-C9)heteroaryﬁ

10. The compound of claim 2 or 7, wherein R is NHR’, and wherein R’ is {Ce-Crolaryl,
optionally substituted with one or more (C,-Cyalkyl, (C,-Cg)alkoxy, or halogen.

AN The compound of claim 10, wherein R’ is pheny!, optionally substituted with one or

IS more methyl, methoxy, trifluoromethyl, or chioride.

12. The compound of claim 2, or a pharmaceutically acceptable salt, solvate, or

stereoisomer thereof, wherein the compound is:

&J\?ﬁ} @ J\@}t} v&:@f%}
G SR ot
2, i@f-?} "0, J\?ﬁ}@:’ . ﬁ\@i‘:@O
Bel ,ﬁ\?ﬁ} C@tl@@ i@“j@:
@ﬁiﬁgj‘?&o Wi;?{“)@“’ %oir?g -
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5each occurrence of R6 is independently H, (CI-C8)alkyl, (C2-C8)alkenyl,
(C2-C8)alkynyl, benzyl, (CrCia)aryl, (C2-C9)heteroaryi, or
Mfggg)d&mggg);l-C(O)O-R5, or two R6 groups can join to form B T US2007/020261
heterocycloallcyl group. 2.The compound of claim | having a Structire of
formula (I1): 00 (ll) or a pharmaceutically a%ceptable salt, solvate, or

stereoisom raéef, wherein: * deno irakCenter; X is CH2 —%:
15R-jg~(Cr, SMLCT-Co)atkoxy: amine~C alkyl<amino; " °
dial in@;, wherein each q roups is indepm .

(C1-C6)alkyl; (Co-C4)aIkyI-(C6-CiO3arg/l, optionally substituted with one or
more (CI-C6)alkyl, (Ci-C6)alkoxy or hangen;GS to 10 membered

heteroaryl, pptighapyssubstituted with r e (C1-Ce)alk )\\jﬁﬂ
(Co-@8)al H2:AV is: (@1@ -CA)alkyl-(C6- vl,
Ofati stituted with one ) f: (C1-C6)alkyl:'sai yl itself

optionally substituted with one or more halogen, (Ci-Co)alkaxy, said

alkoxy itself optionally substituted with one or more halogen,
(Cl-Co6)alk idxy,.or halogen; 5 0 membered he:
optignall @&u dAwith one or “g6)arkyi; and ea
ocﬁen f R" is independ nt&H (C1-C3)alkyl, (C2-08);br\[k

N -
(C2-C8Jalkynyl, benzyl, (Co-Cié)aryl, 5 to 10 membereﬁ\fﬁéteﬁoaryl, or
(Co-C8)aIkyI-C(O)OO-(Ci-C8)aIkyI. 3.The Corglpound of claim 2, wherein Xis °

P T G

Wg@’dﬁﬁ,dﬂ@
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4. The compound of claim 2, wherein R is methyl or ethyl. 5. The
compound of claim 2, wherein R is NI-1R', and wherein R' is (C6-C10)aryl,
optionally substituted with one or more (C1-C6)alkyl or (CI-C6)alkoxy.
WO 20081033567PCT/USZOO7/020201 6 The compound of clagnt 5,
wherein kor alkoxy is su ' with one or more Lr%}o
@meo% of clai 5 to 1¢'mempered hetefoaryl.
&gmpound of clai éLr X°is CH2. 9, conpgound of claim
8, Wh%réln R is methyl or ethyl 1d 10. The cBmpound of claim 2 of
ig (1 6 ClO)aryI optionallye ¢
- X @ 0 o

0 nptionall substltuted
ith ole'or 15more methyl, meﬁho“ﬁ(y trlfluoromethyl or cHiofide. 12.
The compound of claim 2, or a pharmaceutically acceptable sgli; solvate,
or stereo someyr &hereof wherein t nd is:  13. aé@gtical
compositiofxq Aprising a compg °4 The usep &
.glejapauﬁglly or prophyl ashicay ectlve amount ¢ ;@ ‘}‘
JRe;

13. A pharmaceutical composition comprising a compound of ¢laim 1.

14, The use of a therapeutically or prophylactically effective amount of a
compound of claim 1, in the manufacture of a medicament for treating, managing or
preveniing a disease or disorder, wherein the discase or disorder is cancer, & disorder
associated with angiogenesis, pain, macular degeneration or a related syndrome, a skin
disease, a pulmonary disorder, an asbestos-related disorder, a parasitic disease, an
immunodeficiency disorder, a CNS disorder, NS injury, atherosclerosis or a related disorder,
dysfunctional steep or a related disorder, hemoglobinopathy or a related disorder, or a TNFa

related disorder.
15. The use of claim 14, wherein the disease is cancer.
16. The use of claim 15, wherein the cancer is hematologic or solid cancer.

17. The use of claim 14, wherein said medicament comprises one or more additional

active agents.
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compound of claim 1, in the manufacture of a medicament for treating,
managing or preventing a disease or disorder, wherein the disease or
disorder is cancer, a disorder associated with angiogenesis, pain, macular
degeneration or a related syndrome, a. skin disease, a pulmonary
disorder, an asbestos-related disorder, a parasitic disease, an
immunodeficiency disorder, a CNS disorder, CNS injury, atherosclerosis
or a réfated disorderudydhunstitnal steepsoree elated disdrdern 1.
hemoglobinopathy or a related disorder, or a TNI7a related disorder. 15.
The use of claim 14., wherein the disease is cancer. 16. The use of claim
15, wherein 116 SAHESMHENTALEIBGR: Or-iSandish is suitppleripqreopf
pactaimm:l 4¢minereiicsaid medicament comprises one or more additional
active agents 18. A single unit dosage form comprising a compound
of clam 19. The single unit dosage form of claim 18, which suitable
for ordf otisaresiteral darmssisratidsi2n Thevsisls W@@@g@aﬂ(ﬂfﬁw fstration.
claim 9, WhICh is suitable for oral admlnlstratlc 21. The single unit dosage

form 9{ e smope ’um?d%sage otr?'nb!} c alm g(? m,h is a tablet or a capsule.
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