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{51 Many types of cancers are associated with new blood vessel formation, a
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the tumor celis of cytokines with angiogenic properties. Examples of these cytokines
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3. SUMMARY
[14] Dﬁsclosed herein are 4'-O-substituted isoindoline compounds, and
pharmaceutically acceptable saits, solvates (¢.g., hydrates), prodrugs, clathrates, or

. stereoisomers thereof.

[15] Also described herein are methods of treating and managing various diseases or
disorders. The methods comprise administering to a patient in need of such treatment or
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pharmaceutically acceptable salts, solvates (e.g.
hydrates), prodrugs, clathrates, or stereoisoners’
thereof. [151Al so described herein are nethods of
treati ng and managi ng vari ous di seases or disorders.

(193¢ et NOGS ,CREPhSA, BMhicht BREMBNti® dreRtad ke atcd
negd_of such.treafﬁent g? e[15a]|nnalfire§t éipéﬁrﬁomm of
ferhlapr esent i nvention is directed to a conpound of

fornul a: or a pharmaceutically acceptable salt,
sol vat e,

_ prodrug, clathrate,PorQstereoi soner ther eof
wher ei n: NH ’
!N O
Y
OR* ,

or a pharmaceuticaily acceptable salt, solvatz, prodrug, clathrate, or stereoisomer thereof,

wheremnt: ‘

Y is C=0; and

R! is alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl,

heterocyclyl, heterocyciylalkyl, heteroaryl, heteroarylalkyl, arylaminocarbonyl,

, &EykaﬂmnﬂwdkyhnﬁmxmﬂxmyLdﬁﬂqﬂmmhmuﬁhnwLanumymnbmmm
cycloalkylcarbonyl, heteroaryicarbony] or heterocyclylcarbonyl;

and where R’ s optionalty substituted with one or more groups selected from alkoxy, Tialo,

alkyl, carboxy, alkylaminocarbonyl, alkoxycarbonyl, nitro, amine, nitrile, naloalkyl,

hydroxy, and alkylsuifonyl. '

[15b] Tn a second aspect, the present invention is directed to a pharmaceutical
composition comprising a compound of the present invention, or a pharmaceutically

acceptable salt, solvate, or stereoisomer thereof.

[15¢] In a third aspect, the present invention is directed to the use of a

compound of the present invention, or a pharmaceutically

acceptable salt, solvate, or stereoisomer thereof in the manufacture of a medicament for
treating, managing of 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, an infectious disedse,
hemoglobinopathy or a related disorder, or a TNFa related disorder and wherein said

medicament is to be administered to a patient.

[15d] In a fourth aspect, the present invention is directed to single unit dosage
form comprising a compound of the present invention, or a pharmaceutically acceptable

salt, solvate, or stereoisomer thereof.
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sol vat e, 4 CRIPHIOR n the manufacture

of a medi taneft—rc €1 agi ng or preventing
[18] di seasdn ofie é!nB&hﬂ:%ht, ‘M‘tﬁi&dﬁr& Lbﬁn&blﬁﬁ@&ﬁ:paﬁndil, saf der
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[19}<I n d' SQﬁ‘ﬁl‘i‘othél' b IRREtYpraliasd Q@&neﬂﬁﬁls of treating, managing, and
asbestos-rel ated di sorder a parasitic disease, an

PrEVeRING WRIioUS Hispeses en%éxs@réﬁrs whicheomprsss gdmmeNmg to a patient in

n ys.ifdunct | _ona| péﬁc%,g% or ﬁaaqéee Jﬁg B?dﬁ ?fa@ﬁéauy effective amount -
of iarvbmpbmﬁﬂeé herejn, bemplyﬂ%c%pdt}mcccptalde sat, avlate, prodrug, _
rder a_TNFa or der erein.sai
claginap e, TSt stﬁ?mf% t’l\ln OQ% g e%sgs gncgtgitsﬁwéﬁxis are descnbed sherein.
[2{)]15( 1] In Imofheu embommaml a cdﬂqﬁ;umi @ﬁﬁaﬁuedlh&vamtorralphaﬁnaceuucany .
: sa? Qv sin n| t d gsage :
acccpta t, solvaie pqO stereoisomer thereof, is administered in
combination with another drug (*second active agent”) or treatment. Second active agents
include small molecules and large molecules (e.g., proteins and antibodies), examples of
which are provided herein, as well as stem cells, Methods, or therapies, that can be used in

combination with the administration of compounds provided herein include, but are not
limited to, surgery, blood transfusions, immunotherapy, biological therapy, radiation
therapy, and other non-drug based therapies pres.enﬂy used to treat, prevent or manége
various dis-orders described herein. | .A

[21} Also provided are pharmaceutical compositions (e.g., single unit dosage
forms) that can be used in the methods provided herein. In one embodiment,
pharmaceutical compositions comprise a compound provided hereis, or a pharmaceutically
accepiable salt, solvate, prodrug, clathrate, or stereoisomer thereof, and optionaily .'—.i_second

active agent.



form conprising a conpound of the present invention,
or a pharmaceutically acceptable salt, solvate, or
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st er eoi soner thereof. 1171AI SO descrl bed herein are
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B
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hrate and st ereoi soners

alkpxysaehonyl, cmgqlkylmrh@ro@ H@Eﬂr@mﬂwb%ﬁ o1 heergeydhdeprbonyl; where R'

isn
is Cg;%seag'sss ggtﬁ%{ | sor ers, %mg%rn%?%dg‘é&g%rh %l%‘tﬁ{a“r%ﬁ?mems’
ond, ¢wa optiréecgroupsrseiveted fiofn dkmh’ balezatkpd marboxy palisxlaminiogarbonyl,

t her apeut i c al |
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[23phar maceli (bnb&lnibod&ﬁﬂﬁ,pf #l=0 skl dnotieo mbbdimept; &ds CH.
cl athrate sterepi soney; .
24} seases “a‘fﬁ?aﬂ’i erphagipent g& %eggilr %@H’Fﬁﬂgg@f ﬁry? rinths
cy &%AH%F @mmymt ot 1Shet@toSRENHeRFod Bl thdictb&yTor HRtercurylalkyl,
arraceuti Ca
opt?onaliy substituted with one or more, in one embodiment, ong, two or three groups
selected from alkoxy, halo, alkyl and alkylsulfonyl. In one embodiment, R' is aryl, aralkyl
or heteroarylalkyl. In certain embodiments, the aryl or heteroaryl ring in group R'isasor

6 membered monocyclic ring. In certain embodiments, the heteroaryl ring in R' groupisa 5

.'Zb

or 6 membered monocyclic ring containing 1-3 heteroatoms selected from O, N and 8. In
certain embodiments, the aryl or heteroaryl ring in group R' is a bicyclic ring. In certain
embodiments, the heteroaryl ring contains 1-3 heteroatoms selected from O, N and S and is
attached to the alkyl group via a hefero atom in the ring. In certain embodiments, the
heteroaryl ring is attached to the alkyl group via a carbon atom in the ring.
[25] In one embodiment, R! is phenyl, benzyl, naphthylmethyl, quinolylmethyl,
benzofurylmethyl, bcnzothienylmethjfl, furylmethyli or thienylmethyl, optionally substituted
with one or more, in one embodiment, one, two or three groups selected from alkoxy, halo,
alkyl and alkylsulfonyl. In one embodiment, R' is optionally substituted with one or two
substituents selected from methoxy, chlero, bromo, fluoro, methyl and methylsulfonyl.
[26] In other embodiments, R! is 2-methoxyphenyl, benzyl, 3-chlorobenzyl, 4-
chlorobenzyl, 3,4-dichlorobenzyl, 3,5-dichiorobenzyl, 3-fluorobenzyl, 3-bromobenzyl, 3-
methylbenzyl, 4-methylsulfonylbenzyl, 3-methoxybenzyl, naphthylmethyl, 3-
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clathrate, or stereoi @
second active agent | 2

4.1 COVWOUNDS [22]1n o enbodi nent, the conpounds
provi ded herein for K{E, n the pharmaceuti cal
conmpositions and net @ have formula I: 00 oR1, | or
a pharmaceutical ly acBeptable salt,, Hol vate, prodrug,

IZSfllr R o S CEPl S, a2 St s Yokl Subsinsed
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eterocyclyl erocycl IaIkyI heteroary ,

alkybrinesarbpnyl, Ruqoxywiwnaflnnm aminsnyifrile halcaliyd dweensy; and
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bonyT, I'cylcar
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car box cylamn arbo 0
SRS VR ol GRS, R SRR Hke, bromo
an@ ety BulibRY in other embodiments, R® is phenyl, 3-ch10rophcny1, 4-chlorophenyl,
3,4-dichlorophenyl, 3,5-dichlorophenyl, 3-fluorophenyl, 3-bromophenyl, 3-methylphenyl,

4-methylsulfonylphenyl, 3-methoxyphenyl, naphthyl, 3-quinotyl, 2-quinolyl, 2-benzofuryl,
2-benzothienyl, 3-chlorothien-2-yl, 4-fluorobenzothien-2-yl, 2-furyl, 5-chiorothien-2-yl or
1-naphth-2-yl.

[32] In one embodiment, n; is 0 or 1. In certain embodiments, R’ is selected from
phenyl, benzyl, naphthyl, furyl, thienyl, benzofuryl, benzothienyl and quinolyl, optionally
substituted with one or two groups selected from methyl, methoxy, chloro, fluoro, bromo
and methylsulfonyl.

[33] In one embodiment, the compounds have formula I



[23] In one enbodinment, Y is C=0. In another
enbodinment, Yis CH2. [24] In certain enbodi nents,
Rl is alkyl, alkenyl, alkynyl, aryl, arallryl,

I kyl , cycloalkylallcyl heterocyclyl,
Woﬁé@gﬁg% PqT&Uﬁzoowoosﬁoz

ycIyIaIkyI heteroaryl or heteroaryla
optionally substltuted W h ne or nore, in one

enbodi ment, one, ps sel ected from
al koxy, halo aIkyI nyI ‘I n one

enbodi nent 'S aryl arallcyl or heteroarylal kyl.
In certain enbodlnen , the aryl or heteroaryl ring

in group Rl is a 5 of 6 nenbered nonocyclic ring. In
certain enbodi nents, R%he heteroaryJIHing in l.e group

is,a 5 or, 6 nenbere clig ring containing 1-3
Whﬁé%h%msﬁaé'é{e bgi?& ?\Iggﬁ’d" S. In certain
134gnbodi Memtohe chibBdidant, YOis (e SOabiter ErhbEindntg Y dsOHR

[3Shet er oar

[

Is a bicyclic ring I'n scertain enbodi nents, the
%Wnpleﬂ@oéwgllﬂﬁésl 3 het eroat oms sel ect ed
from0O, Nand S and is attached to t he al kykr group
via a h ro atgﬂilg ng. rtain
enbodl eroztgh‘ |ngI tag, t he
al kyl group via a carbon aton1|n the ring. [25] In
one enbodi nent, Rl is phenyl, benzyl, napht hyl net hyl,

qU|non t hyl zof ur thylg4a zot hi nmet hyl ,
furylne ormLEfjgy . O tfﬁiggly u ~t ut ed
wi th o e o one enbodi ment ne, two or-
three groups select ed from gl koxy, »halo, aI and

: y
e 0r - Fé se ec?ed
fron1nethoxy, chl oro, brono, quoro, met hyl and

nmet hyl fonyl . n;tsCl\@ S
2- nethqg:ﬁ %ay fb sﬁ%yl oroaéglz} "4
chl or obefiz® , 3, 4- %lchjorobemzyl 5- di chl or obenzyl

3- quorobenzyI 3-brornobenzyl, 3- nethyl benzyl,
4- et hy, onylben | 3- nethoxybenzyl
napht h 35 WO
20081115516P 1U82008/ 602 qui nol yl i net hyl,
-qui nol gl aRtiBy inch.%e,rtﬁl@ ZRIndf NRRE RY those Tisted bcloxlzv ora

- benzot hi enyl net h - chl or ot hi en- 2- ylnet

PWbW@ibem@mhble F!IalB 891IV ate (g ) hydrate), pyo quthrate, or stereoisomer
th%ﬁ%hlorothlen 2- ylmethyl or 1-naphth-2-ylethyl.

]1'n one enbodi nent, Rl is heterocyclyl. In certain
enbodi nents, the heterocyclyl ring in Rl group is a 5
or 6 nenbered nonocyclic ring containing 1-3
heteroatons selected from0O, Nand S. In certain
enbodi nents, the heterocyclyl ring in group Rl is
pi peridinyl or tetrahydropyranyl. [28]1n certain
enbodi nents, the conpounds have formula I1I:



[29] wherein Y is C=0 or CH2, and R5 is aryl or
het eroaryl, optionally substituted with one, two or
three groups seleted fromal kyl, hal o, al koxy,

al kyl ar ni nocar bonyl , aIIcoxycarbon
Wd:ﬂ'{’ézﬁgnltrlle hal oal I cyl, hydroxy, and YerroBinbdseo:

al kyl sgl oqyl ni is O 5, and the other p'%gles are
as(é?k%g §=doel se% ; %@l n. [30] (ﬁﬁtfo
enb Yis I ngtther e di t, IS
@Zig. [31] In one odi ment , niﬁgg\epor°l. In

ain enbodi nents, RS is selected from phenyl;
napht hyl, furyl, thienyl, benzofuryl, benzgt i enyl
& two

and qU|nob I, optlonally bstituted w n
£ : d from f&;ﬁ}thg , Bor o,
O+ BaR yh her ,

RS is
oPhdays | - chloro 9 éPchIoropﬁenw
3, 4- dlchlorophenyl 3, 5- dlchlorophenyl
|y 3- et hyl N

3-fluorop 3-bro -gh.
4— @% s
%;gﬁmeﬁb -qU|n§f§Lf? % ;Eziaﬁbeﬁzothlenyl
thlen 2-yf’, Y4- uorobenzothlen 2-yl, 2-furyl,
5 chlorothlen 2-yl or 1- n%phth 2-yl. [32] ?rPone
nbodi |s 0 or x.f \.ertaln e 0R5
b" ‘waﬁgﬁqaﬁno?yl

zof%r ) hlenyl
na ly suybstit with one or two groups
selected fron1nethy| nethoxy chloro, flug @, brono

%} Qe S G
o GHO -
@Iﬁ*@‘ O GO evm

Ogg;ﬁ@ %ﬁl’f@ easey

(371 In certam embodiments, the compound is:

%@G o SO @U
@;G @c::{f |

3 b

-8—
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wherein the variables are as described el sewhere
herein. 13411 n one enbodinent, Y is C). In another
enmbodi nent, Y is CH2. 1351l n one enbodinent, R5 is Cl

wob #%ﬁigples include, but are not limted tgy/idhB&8RB03602
Irs el ow, or a pharnaceutrcally acceptable salt,

ol vat @ Qe Q. hydrate) drug cl g2 hRate, or
st | her e _f;):
20 5 PCT/
ox\n,o

)



and [39] As used herein, and unl ess otherw se

specified, the term "pharnaceutically acceptable

salt" refers to salts prepared from pharmaceutically
gﬁﬂkﬁple non-toxi ¢ acids, including inorgafigsasiothEoez

wo rganic acids. Suitable non-toxic acids i ncl ude

| nor gang c qu organi c aciglg spch as, (%jlgi mted
(e N ginic, & benz ofi c,
On. 16 en20|c
orsul fonic et henesung for m c,
arlc fur0|c Iuconlc gluta glucuronlc
gal acs Wy oni c, gl yci dic, h;ydr broivi ¢, hydrochlori c,
i opric, | actic, c‘{&m mandel i c,
e %ni c, rruci ft Cc, panvic, pantothenic,
nyd aceti c, proRienie, Phosphoric, salicylic,
earic, sucmm@?ﬁfanilic, sul furic, tartaric
acid, ptolueRdesultfonic and the I‘ike. In one

enbodl ment, suitable are hydro hl 0{? dr obr onk,
lsﬂ)hosphorlﬂ@ﬂeﬁmoélﬂ%ﬁh“cc%‘&% 155§ F'i&gﬁif? d herein,

wthe term"sol vat e"
Nl 0 o

Where thecsol vent is wateer, the sol,vare is a hydrate.

MQ{@ O’@ U@

and

139} As used herein, and unless otherwise specified, the term “pharmaceutically
acceptable salt” refers to salts prepared from pharmaceutically acceptable non-toxic acids,
including inorganic acids and organic acids. Suitable non-toxic acids include inorganic and

organic acids such as, but not limited to, acetic, alginic, anthranilic, benzenesulfonic,
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[411As used herein, and unless otherw se specified,
the-term "prodrug" neans a derivative of a conpound
that can hydrol yze, oxidize, or otherw se react under

al conditions (in vitro or in ViVvopcrAs2008/003602
\v09&81?%g§the conpound. Exanpl es of prodrugs include,

benbmit: cﬁfr@hulfd»mmdtad dthnnwxbﬁwpmumzct fimarisofageir.sghuconic,

bl ohy rol yzabl.e noi et i su 0 .
ggx ﬂm%gle 1éi§ §¥dr§§r8 %KH)E/%I‘ O?l%/.lézﬁg%l%gﬂnomc, lactic,
maleiR] mnatne@delm aieyhineduifonio] mucde i apansyic, pantothenic, phenylacetic,

blohydrolyzabl rei des, and.bio .ol yzabl .
PropBS PR PGS St Shoeey b U o g aeid: P
toldeﬂé‘éu}fgﬁc GRIPRUIKES It SR enVARhénE SuithkRe areMyrochlohiE) hydfobromic,

noi eties. Prodrugs can typically be prepared
phqashqmg a8l sulferie apidsret hods, such as t hose described in

[4{;%;9%8%%@%&31%%@1( Dk oergidd sfdclit q%?&ﬁ’grsfmm”mma

coxﬂp]ﬂﬁd thag fithBeiniclpdend sthichigmelis qr Eon-Sipidmetde agount of solvent
eI Vi er [ J ' :

boug 8 2 Sprlgteglectf e (e 88 {08 St 6 i

hydt&e.ohydr ol yzabl e carbamate, " "bi ohydrol yzabl e

ar bonat dr | yzabl.e ureide! ¢
[41f bi ohyd r‘gf’ wg%fe % gstseotherwg ﬁpengbe ; glg der 5 ‘prodrug” means a
derfRTTROSD] mpbiuhd e mmﬁwahemmwsu edayt umiér iaologlcal
conmpound that either: 1) does not er i fMt
wuglitmné@waroardmvwoww‘"@ﬁ e compg Bdi?PlP

arelﬁB Bifo, e&wegﬂﬁga@ﬁmg ﬁw?dﬁ!ﬁmémo%es Budhi 260,

as upta uration of ion, or aonset of

blobmctrob'nqblmmzi)es,ltsolbidmlwbbélsicgﬁ bihydrplygatie parpamates
bw@g%p%%bggcéégoﬁﬂt Ob:'éﬂ#r bz lé:’JnQ e, 3hl ﬁl@ﬁ?&ioﬁﬁable phosphate

ydro Zabl e car bamat es
analagnlemd@;hebexarmﬂ@ af prodrags ingude ®mm®ethﬁt¢eglpnﬁ%tN0 -NO,,

oMD" e e, PSR B D T i pel-mown methods,

suchelk qrdasuedcﬁse@m@mgaﬂmzem memmgnmdmww £72-178,
oS B MRt SUoIET sk L 1933 poeEp ety el B Bundgaand e,

ElsBRE2 "RER S&2k @gs)enantl onerical |l y/ st ereorrerl cal ly pure
(42 Qﬂpgﬂﬁgg; BresiHera o A viens horse spediied] the et “biohydrotyzable

carbdfie 1‘5&%1 SoGI/hbie QQ:%AQQ@’@ SxiohytHdIpeabitbadidae bRl Thichydrolyzable

unl ess otherw’se indi cated, the term' stereonerlcally
phosphage ” mns carbemﬁogar nsie, Breide 206 PhPTPbats, rprectively, of a
coﬁé&n?h hat Ui eg. BesSRPR %fe% ﬁﬂtﬂ tﬁéb:élHQéh%ﬁb@ bt Eipound but

conpound. For™ exanpl e
cmaumﬁﬂm@mmﬂmtmaMMympwdenwuﬁwnﬂﬁbwnhﬂnﬂva@dﬂwbémwﬂﬂﬁ=dWEBOBOf

hi ral
BB 8k iubodt,WESL B o 6
bloﬁgﬁfaﬁﬂ rzemmhl@oupmr Exanapteost Hm}grﬂratfzahleccarhanmm invindeniont are

two, chiral centers w.ll be s tanti all r.e fo. .
notdimpitsd 1g; %‘?"éfi' i“é“‘B‘f‘éet Iﬂgercag BOHE: 5 @{?‘38&3’?‘3“5"‘”"“
amoBEi8 h§alklylanfiHs, RS Al whd AR EEpsarSiaaticnsiat, &ind pbyysther
about. 80% by wei ght of one stereoi soner of the
mng@ﬁﬁﬂﬁﬁﬁ and | ess than about 20% by wei ght of other
[4 3gt er eoi SREGES: Hifeih NAd CREROsHEwiS Padifiéd, dRaBmabastkboidRHer

y wei ght of one stereo Isoner of the conpound and
endogpesseh akh cnasgiomenicalbyiseropmerivally puresad gransipmerically/stereomerically
QHBF npound, greater than about 95%
ni%ﬁégﬁgét 0 ggﬁék%?gF%glsoner of the conpound and

| ess than about 5% by wei ght of the other

stereoi soners of the conpound,_greater than about 97%

by wei ght of one stereoi sonmer of the conpound and

| ess than about 3% by wei ght of the other

st ereoi somers of the conpound, greater than about 98%

by wei ght of one stereoi sonmer of the conmpound and

| ess than about 2% by wei ght of the other

mclude, but




pure" nmeans a stereonerically pure conposition of a
corrpound havi ng one chiral center. Simlarly, the
term"enantionerically enriched" neans a

rically enriched conposition of a GeWamdéa/oo3soz
““ﬁ%@@ﬂ%%ﬂgne chiral center. 147]As used herein, and

[44unl ess gtshsedharein andunkeseotherviss indicated; fiedpim “sterpamerically
Purk GG SOTRIe (R SeRHS? Gie SR AR Rp GEF Por SRt 207
T TR o e T
purg sempasitic of pcgmpREndieying one chiral cepley \?’3’3’6 L ally free of the
oprople hntioR P mﬂﬁaﬁt“E?e%*?ﬂé’?‘t“d'zaf*ﬂ?‘;ﬁd‘ﬁ“ﬁmp“m

havingdwolshirgl centersswibi heysubstantiajly Tige o1 pther G1aSIRTERTRSIF of thé compound
A lén&@ H%XJTO %h?eh}y p?{ﬂ' ﬁ%&lﬁﬁ%ﬁl{;ﬂ&s 5%&!? M%‘Bbﬂtl 80% by weight of

pent met hyl hexyl
one&tamiqunhdn ok ;He cotpoumDEIes AEHIBHOY biveiEs ohabe

BRSSO e 56 o

the @¥@b&iald| deil liess ti{ahGbowtsl OMSByJWnghemfrthe athémeteroiserhers of the

a straight chain o d car.bon ¢
corgasanih EreRr T IO 1 e v i Bt e 7y i ier pE e ioind and less
thak Q@d\ﬂ‘ SULB Wabhk Jﬂtﬁérbt?mt @er@ﬁsdiﬁ&b@ﬂﬁe c@ﬁﬂourﬂ, greatenihan about

t t d; .
97%|bkevé£35§w(§§rgw§$x§§r cfheoprpoRes w9 6in PO S i of
me%W%%%aas Bl gl okl ForShd Bhe ORI bY $2]ghfof one

used rern kynyl refers to a straight cha

steispiaombrouf thyetmapsamd end isswthan by 2Ry WFiERRIANG i) sereoisomers
of t?xﬁ 0%18??151'&@ g%/r g%%[%ow/pﬁy QJEIgE{ GiBng stePeotidntcR bPHETompound

contain™ to 8 triple bond s
andash thiteatnk ;m;uy weipghtarf thehothersteggoispmers afghe eerppaind. |

ertain [ msnt n
Hix enpl ar g %urg %ﬁheFMS% %&gs{eaér é?er{n?n eomencally
enﬁBﬁEd’%@aﬂ%tholﬂpﬁkiheﬂ tHa® compeives greater thae about Eﬁ%elnewelght of one

pent ene, acetyl ene and used,her ei
SepPRISOMET Pl RAMBONRE, EFpater, @%%?@Pkyfﬁiﬁh‘?e?”&s‘?‘egw“ ofa
cox‘ﬁ hans:chal g Mot ogoﬁ,fgy%&%hocbﬁgréataﬂhﬁiﬁbsmt 0% by lveight of one
to about 6 carbons As used herein, and
Stcwnisesigl‘@ﬁfh@!%%lé speci fi ed the term"cycl oal | cyl"”
[4 6?9 ans a ﬁg’? ePdin, %ﬁﬁﬂesm&%éeﬁn&}éﬁ&i Gheiefin Candbmsrically
om3 to 3t09,3t06, or 3to 5 carbon atogs
pumi frivans 2 stercomeriealiypuny comennsition of g cerspeynd hayingone chiral center.
laRtekdchiBrikallP erviched
%ﬁ§§§Eé§a§%$%“ﬂ£$ uns%%%?%%%?g ;cloalkyls fﬁcnhge
aﬁﬁﬁmﬁﬂmnﬁxﬁxmxmmdhmnmpmmaﬁuwupnwpyl cycl obut yl,

LS P o i AR s B o

satfifafee sﬁﬁi@ﬁ&ﬁiﬁmxﬂm‘a@h@& hjrdmd:dﬂydn hmmgtxanmh;:y of wbtktydltoms as

sl b Sl AR o D 5EL G376, or1 o
carbBEh8aC %&b&@étd@ﬂve sml dbm kljdt.rls il -&h:ﬂgﬂh,eemyl -n-
nore carpon atons are. re e er 0 .
prapgs S BYYh gb-PPHH B0 TE RS idle SaIFRted rRfERe S HhElude -
150@1‘5@?1‘1 LJEE! '%hﬁrl -ﬁoﬁ@t‘y?r EFtytﬁitﬁallﬁbEtétgr Ql-iﬁetﬁﬁﬁﬁ@l Bsmethylbutyl 2-

ains from2 7, 2
methyiptntyhs bowRinsR, 4 Mot lpsnehizar e ymethyihexyl, &
het er ocycl oal kyl may be a heterocycl oal kyl fused with
aryl or heteroaryl groups. [52] As used herein, the
term"aryl" means a carbocyclic aromatic ring
containing from5 to 14 ringjpatons. The ring atons of
a carbocyclic aryl group are all carbon atons. Aryl
ring structures include conmpounds having one or nore
ring structures such as nono-, bi-, or tricyclic
conmpounds as wel |l as benzo-fused carbocyclic noieties
such as 5,6,7,8- tetrahydronaphthyl and the Iike.




[53] As used herein, "heteroaryl" refers to a
nmonocyclic or nmulticyclic aromatic ring system in
certai n enbodi ments, of about 5 to about 15 nenbers

e or nore, in WO PCT/US2008/003602
WO%@rélﬁﬁgslepcw US2008/ 003602 one embodi ment. 1 to 3.

mefhfylﬁehﬂ Sty Thexyl, BS-dinrethydtusyleand the bk eThertomn Satkyl? also
an el E"gﬁﬁ" ot her than carbon, including but not
en"PWF%SSSd‘"’]f ‘trogen, oxygen or sulfur. The

[48]et er oar x4 u@l Quﬁlmehﬂ reﬁt-s wraa;k:rhgghf Mrtb@a:&hb&hﬂhmbon
ring. Heteroar

congaining RS PT MPKG; %&Ela{bg’ggs T Fmgﬁi) AP n&}ﬁﬁ' &t fom 2 0

20 &%bﬂy Qmﬂloenélﬁbﬁ@aakﬁéms &&ﬂtﬁﬂy o 8 ApHBIE andspéﬂdrtﬁé ykenyl
N-net hyl p ui nol i nyl and i soqui nol.in

carpegha L 00 W asbors, meriaR AT RIports, GPRAR 1 %glouble bonds.
[49§fgn00y0' ﬁ%o%ﬂ naRkd ggag@w ey s@rafgmna@n b Binctés hfdfbcarbon

one e ment nbers, 1 n anot

comm'bing iome nt moife tﬁpicd:oﬁdsremmlﬁ carhan&ham oftfeom arm aa carbpns, in

5 10,.6 rrber S,
ool b R IE 5508 LSRRy B RSt 86U o2 0 16
carbﬁasaml‘ueﬁah@ﬁiboﬁmentd‘l abntiin,1 tars taplerbands dixemplari aikenyl and

alk%’%g} %g]ﬁlpa ?Qé{mutg'ghgge,, not bﬂ rﬂg'ﬁ{ d%ﬁg}e nl!tOh[gIP Eutbne, pentene,
aceAbRY Matheire) Asfsed ﬁareml lowes mzz dveer ralléeﬁjdgam 1bem alkynyl refer
al

optlonall substituted wth L’ al kenyl , l%ynzl
w@r‘gﬂnc ales brving frrm abeut | exaboulye cEPORSLR IR 0““3 o

yCl oal k)‘% ufeﬁq{??éi&%& ess SHEMRR Qﬁ&hﬁé&( Yﬁeterm “cycloalkyl” means

eterocy acy guani di no, the nitro

a Sprgie ctf@llqdmkem m@dcincoarfdcnomm fssrmﬁ m» l1.|$n 3gtpc?u§) ol tt? Rearbon

atoﬁ%?xé{dﬁ&df é?tg{yglqrsfggg %I?’d?o an a Tt*é%ﬁ?gbl ﬁﬁ%l cﬁwmy

comie fiokn t tne4 Hygh Eyampiésarfsmafbsttedalypalkyls lrr@lpleab@drmot

il .S BB, AR SRRHEAGE Eors L AR A aonor

maibe BBbstitutédwitlhbhe/or ererseb&tﬁmnt iyt samb embodimeyts, zgcxulqalkyl may

571As used herein, "allc m nocar bonyl " refers to
be eppyRakr A ordietertaryl growss. o 0"
51} As used hereinm and unless otherwise specified, the term “heterocycloalkyl”

means a cycloalky! in which one or more carbon atoms are replaced by heteroatoms such as,
but not limited to, N, S, and O. In some embodiments, a heterocycloalkyl group contains
contains from 2 to 14, 210 8, 2 to 7, 2 to 5, or 2 to 4 carbon atoms. In some embodiments, a
heterocycloalkyl may be a heterocycloalky! fused with aryl or heteroaryl groups.

[52] As used herein, the term “ary]l” means a carbocyclic aromatic ring containing
from 5 to 14 ring atoms. The ring atoms of a carbocyclic aryl group are all carbon atoms.
Aryl ring structures include compounds having one or more ring structures such as mono-,
bi-, or tricyclic compounds as well as benzo-fused carbocyclic moieties such as 5,6,7,8-
tetrahydronaphthyl and the like. Specifically, the aryl group may be a mono- , bi-, or
tricyclic ring. Representative aryl groups include phenyl, anthracenyl, fluorenyl, indenyl,
azulenyl, phenanthrenyl and naphthyl.

[53] As used herein, "heteroaryl” refers to a monocyclic or multicyclic aromatic

ring system, in certain embodiments, of about 5 to about 15 members where one or more, in
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al kyl, including lower allcyl. As used herein,
“dial | cyl am nocarbonyl™ refers to C(O)NR R in which
R and R are independently al kyl, including | ower

WOF thssze Car boxanmi de” refers to groups of f asdifo0smwossoz
COR in which R and R are independently alkyl,

ong mﬂwlamg litoieef the h;dms in [tlssingms'stwe@la hetersiiom, that is, an element

othgrr% DO lpcﬁné/ % t no?ae rt?d {oni . Bt C é% Na{én ycF .sﬁf@l?rs gif@&sl‘:t%roaryl

grous &dxylteropumallyifakear toa Hemeag fing. Hetetoanll igteips irchwiesbut are not

. E ., Br.or 1I|. 601. Where the nurrbe f n iyen . .
lime . Byl 0T i P, g5yttt b, pyviay,
pyﬁélﬂrw #Bth E@n@]’j@, @ﬁndlih&ﬁarﬂdébﬁtﬁrbﬁ@ﬂl s pr esent. For

exanpl e, "hal Qal k ¢l ude one or ) e

B4ane or & f‘-?@rb@Fﬁmﬁ@FtGQ’@ﬁ%‘yl FETE (R 2 BIOBAFXFIS Or W&‘l“\‘é’éfghc non-

arohia8t rink s§906h.Gn iohe amBb&iRlBPAICH 1DMNRRES, & AlRIleE eRBodiment of 4
structure and a name given to that structure, the

to Hmpmberscingt fhrhen arebadimens bt @@m@% YWasre ong PRReTe, inpertain
emB8t bh 10/, of {He 54 FARORHD Slslohn téwgéa‘c&ﬁhﬂi&ﬁs,% efement
oﬂxemﬂmqn tarbory divaduding Yetstive timlited a5 mttOBel, skygaptanselfier In embodiments
o e Rt P i i
200 S Ryriyh R Hot 15260 S Oteeroaralkyld oyl BTN erbEyclyl,

ol berRPYMEIRT sETloBP R, B U6 BARRD m  Agemizd f

 forFBRARAHShiNA, wirS tRSRBstREeril £0 bsleted atdbbe.a
conmpound provi ded herein, ar a pharmaceutically

[55hccept abfie usd) hel‘e1§=01a¥ﬁé¥36"' {e@%m anplieyl graup in W&wﬁ,ofthe
aﬁ%@ 63] Exanpl es of
hy(gbgén%‘g&s@g?ﬁél {er I ncl ude I%?({upar[e n1)t [i &pt ed
[0, can cAﬁ usqﬁ heoeitehetesaacalioy!redets toi anallsyl graspanadiich one of the
| ex Regi onal
hy‘%gé& yndr WW& ar @ neration ("M")
[Snn d rel ahedseil)mdemmaﬁgylmnnmathcmgﬁmxs tp Q(OPRER)n which R is

| SRR o b oAt b e apreruo-REL T ikl CONRR

in ﬁi«i&l RN hﬁHR mﬂhﬂ@;@ﬂéﬂ@ﬂ@lﬁnﬁﬂﬁng tlvadr atkytli"saboemnside” refers to

o%‘lﬂgg@‘g(féﬁ aﬁ-l\xcg'é d fl sorg rtté'aékyl including lower

kgpem a), TNFa rel ated di sorders and ot her various
8(ill segses and di sarders.

As used herein, "arylaminocarbonyl" refers to -C{(O)NHR in which R is aryl,
including lower aryl, such as phenyl.
[59] As used herein, "halo", "halogen" or "halide" refersto F, Cl, Bror L.
j60] Where the number of any given substituent is not specified (e.g.,
"haloalky!"), there may be one or more substituents present. For example, "haloalkyl" may
include one or more of the same or different halogens.
[61] It should be noted that if there 1s a discrepancy between a depicted structure
and a name given to that structure, the depicted structure is to be accorded more weight. In
addition, if the stereochemistry of a structure or a portion of a structure is not indicated
with, for example, bold or dashed lines, the structure or portion of the structure is to be

interpreted as encompassing all stereoisomers of it.
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[64] As used herein, and unl ess otherw se specified,
the terns "treat," "treating"” and "treatnent" refer
to the eradication or anelioration of a disease or

i SOl , or of one or nore synptons associ '
WO?H(TZS?I&?SE% ﬁf’[‘?l%zmts{ngsez

ease or disorder. In certain enmbodi nents,

t erq3 MEFHODS OF TREATMEN PRDVENTION ANDIMANSGEMENT

t he di sease, or_ di sorder .r Suflet}i ng fromthe .
[62hdmi ni st MAYIER DI AR PE oL PTG IR ATRiRg, apy/or managing
varldd€ BREAYS biCdida8at Bsih a ompeindGirovilidd hepdifi/ora phgeRestically

or disorder. [GSLMQS used. herein, unless otherw s

accspiakl salb golvatede.ge hlidrals). oyedreg. clpthmiss o skerpqisqmpes thereol,
wsy eat ”egé)hé%ﬁi& d}rd\;ms%t OF dishabls Mtiite. SutGPORA UM ted to, cancer, |

rovi de erern, or W t hout ot her additi onal

diserdetis wssociatedovitiviangirdenesis, pain frcheting ubmot dipmitsd donomplex

Cticul @r Ly 1 0. pak ] : r, |
RefiBh Ptk Sniont & GRPSPT Mgl Degchehlioh FMIBT) @deiRlod syndromes,
skift giseases) pulmwnahyndiserders, dshastosrrialaixdtdisondens, pamsitic disowsen |
. as tomof. the particular disease. Patients. w
PPy, GaagRT G SRz BN Lo og hd fited
dis@r%%x@,ij &%ﬁﬁxt‘éti&%il sﬁélﬁd%éd&ﬁ{kfelavﬁ diﬁ?:ﬂdiﬁ ﬂﬁm;k;ﬁlobiﬁ\bpahﬁ a:;]q re%ated

enpnodl nents. n_adartion,, lents 0O have, a Nl St,0/).
disomier e &1 ARaTRak TR chsoRist 2H0PWRY THI08 GischephAmd disorders.

[64) 0" the REGNAHeLAR anll Bnfeld &hér%%rs?eciﬁ&? tHeQEMs “ireat,” “treating”
prevention” may be Interchangeably used with the

and ‘Sreatmant brsfisy e thei eadicatign peameliorati@ayf aliscassc diordsr,pr of one or
A n . > n n

e o 0 A3 BEELA Lty M 420 OGN, o

refa towiinkghiting ther sporad o8 worsenig of the: diveaseorr siisordey respliing from the

dj sease or disorder r. of o t O :
adrpigiatp of o ol Aot proptlastc B bty Wit with such.a
disk43abr @issndbt. ect derives froma prophylactic or

t herapeutic ent, do_not .result i, ure qf the.
65 sease 6F® Jrrunlesp gRPTREE @ggﬁcﬂéﬁ%,,eﬁp Bﬁaerg’rﬁgegegm to
theQtel@heM: $8thP @infdishtion of 4 behfRmd probdddhesdif, avith stewithout other

anmount " of a conpound is an anpunt sufficient to . sk
addstienal ertivg cOmPPYRKE BPEIOTRN AL O YIS P@&F‘ﬁ%ﬁaﬁ togpatients at o1
of SRBAIGERR bkl dRoMERREEiHRYE hele O IR ermDFpréveni6 "akclQdes the

mnimze one or nore WO 2008/ 115516PCT/ US2008/ 003602
inhihjitiont orredection of aswupiem of thhpartigwlardiseasn: Retienls gith familial history

[ ut i ) ' . :
e
additorh ipatitritowhavhave ohistery efiresspngsympiting brepiso\potiagaleandidates

therapeutic,bgnefit .i he .r At .
fory PRt b e g s W PR BT el b TRARAGHERby Gised with
theabmePropeyisvap wehimenah enconpass an anount that

j mpr oves ,overal | therapy, reduces or..ayqi ds synpt ons,,
méér cause8s er‘ﬂ}%%&sa@d o %‘g?%ﬁ Spﬁ?‘ﬁ‘é‘xﬁféent&’é%yt FEAES:

« P AHE HhaRidehA eRl iheldnthg bhA6RRGULd Srog@edidn, spread or

[6 As used herein, and unless otherw se specified,
wopsening 9p A flisseseio dispidenor 6F es/F MOFS SHRPLogs thereqdn i ritpin cases,

thel b%n&ﬂ:iaﬂ'@ﬁ?&& ﬂﬁ@gfsiﬁg b&RAErile fhdthh BidphPlhach S B&afkutic agent do not
n‘pt omof a disease or to pr event tecurrence of a

S

rﬁﬂ%@é@%¢°ﬁﬂ}§ﬁéﬂ§ﬁ§ﬂ¢&dﬁﬁ°€@4 y effective anpunt of a
orrpoundﬁggalas, ' a%gﬁe t?ni?ﬂ .

W@r i n conbi nat |egénin’\?#? H%E)ets Setp&gggeeﬁs?g%{h !\ﬁ’iach p ogl eg%gfectwe

ampusD bi/: ewtpomdénat amoum suffisientitel fsvvidoa therapeatitesneliin the
f S t om of i seas I ren Qf . ' e.
wedineft S SR o 1 B RS oRbeab £ 14 PRl L B Snre

enconmpass an anount that inproves overall prophylaxis
or enhances the prophylacti}%sqfficacy of anot her
prophyl actic agent. [69] Exanples of cancer and
precancerous conditions include, but are not limted
to, those described in U S. patent nos 6,281, 230 and
5,635,517 to Muller et al., in various U S. patent
publications to Zeldis, including publication nos.




WO 2008/ 115516PCT/ US2008/ 003602 ol i godendr ogl i ona,
neur oendocri ne tunor, rectal adenocarci nona, Dukes C
& D coI orect al cancer, unresectabl e col orectal
wo%g‘{ gre, netastatic hepatocel | ul ar carci RH¥gs2008/003602
aposi s sarcomm, karotype acute nyel obl astic
mmheaasamatedh withi the &tycqsdncm@amrderl éu%emwﬂ%?ﬂecﬁve amount of a

I Hod t
comspoEtl Pty A AT B MBS 2eetopion SR ASRBinafot PR glte:
thetapieg QviclCplovidey Btit@dbRutid Baiie Bt indie frédtheretior amnhgemdnooﬁhe
met ast.ati c nel anorr%h (locali %%gel anonw,, i ncl udi n a%s t
dlswa? orfporfery The dermy thesapaulral ‘i’; oyt Gag FFAMPasS an amoun

BRSSOV QIR thelBly, FHRAES oP kRS Py i biQRusER 90 ifRlsk OPBisorder,
@gn rone, peritoneal carC| noma, papillary serous
or

ancen thedherapantic sfiisgrr ofvmpisniherapeitic agfBls e sar conm,
ﬁ cl er odeg ffeeq Q{e"i’lﬂ G0H AnléeSkbrivise %gec'iﬂerﬂgﬁ FOYdPRyiafichlly effective
i stiocytosls, |elomyosarcona, rodySplasi a
amogsT 61 a:@m@q@nd &y Esanomy Sltfﬁmm:rte mbeﬁl‘r @zmeé»\roy asyeptom ef a disease
rese r
or i PSEL P TESh 86 st | Ao lebiiblll Mo it of  sompound
meiiGhagionhtibf theapamc &gmit,chémnertg mymhbmauou wittobthert agents, which

L LB RS EAREL SREASESE, BT e

reclPéhiclB} 3 afsaiseC ’Hﬁé @i pfophela6fdally Eﬁbmfan‘loﬁﬁte REh E:lhdéﬁlpass an
prostate cancer, chenot herapy:-insensiti e pro at e

amelus S Imprages evEral RRRIAANE ERBIIEEHES PIOR °a°Y of another

ci noma, medullary thyroid carC|nona
P9 @%ﬁiﬁ%ﬁa&rl n a specific enbodi ment, the cancer i

[69et ast at Examples ofirontes and:pigerticenens condifions include, 1?!& are not limited
Eh?ca?r %CSIE%%%. xﬁ%% eﬁz{tecﬂt ggs‘é ﬁbfgg 255] E{{EPB @ﬁ §P2’togpl ler ef al., in various

i rent, provi ded herern’are
U.Srphisndsublitations 2o Zeldis, mchdmglpuhﬁgcagpn nem 200416220444 AL, published

fornms .0 eykem as
Noyembss & gﬁdﬁ» (ﬂk t|‘f§ ﬁ)&!{%’?@ e dy éx@ %ﬁ%ﬂgh@ssml published
Febriap hgbémﬂt(lrh‘eahﬁ&hQMno@Cmpes ﬁﬂ@hmgﬂm&ﬁbéﬁﬂﬂ&?ﬁ% published

T TR N s

desdiSgd iRSR6 1004403274 g%ﬁsﬁ@d Dedeniter 226006/ QDT references are
publ i shed February 2006,  which is i ncorporat ed in

incprperaigs harein yn Hgir eBHEHENREEIIEThe term " | eukem a”
projefers nﬁé% m&@%%m Bf1ubd Subhe a6t hBit#d RdJcancers of the

i ssues he 1 eukém a includes, but is not limted
shn,@pcicmmnhanomgfdﬁmh podas breagtk @m’% “@WW@W‘P@& W@tciuﬂga

|
ol AT RO b e S0 ey
panthees;| hmkﬂﬁanpimerbﬁad@k dpryext, nasad passegesy a}ndoilDSemlmmaers.

o) ST BTGk SRR S, o

multipié ﬁ?élei‘ha%{i ek afid ehrodit dsukedig Ay exampie, aymﬁtubtasnmf
| eukem Is..in the nmarr.o ndaﬁicreaselnn QL
1d erein

myBlOgFHIE mngLoerﬂs %"é‘r‘?ﬁ(e‘“?cé’flf GRips o f 1T eEnRaugHs prov
can!'iféflﬁéc?fdr‘ﬂreémfg, ?matsﬁ AHABING cRRdri RISy ofielstafid ®imors.
nmen a

i ntensi ve trea ve reS| dual Ieukema ells in

[TH hei r nePHshsPeeieARCTIBEINE? BURRGACHImIted {9, adyagesg malignancy,
am{BIdBkis, ﬁh&ﬂ%&&ﬁ&'?ﬂ&ﬁn@&ﬁé%&ﬁgﬂgl@ﬁﬂ?ﬁﬁ NghuRiple brain metastase,
managi ng various types of ‘| ynphonas, " incl udi ng

gliohiastorragritiforans, ghgitestemy hm; stemiomagpoar” PFSERPHS Mtignant brain

ol R O B R PP B B B SRR AEOSGHa dlaplasic

reticul oendothelial and |ynphatic systenms. "NHL"
refers to malignant nonocl qngl_ proliferation of
| ynphoi d cells in sites of the i mune system

i ncl udi ng | ynph nodes, bone marrow, spleen, |liver and
gastrointestinal tract Exanples of NHL i ncl ude, but
are not limted to, mantle cell |ynphonma (ML),

| ynphocytic | ynphoma of i'nternediate differentiation,



undesi red angi ogenesi s include, but are not |imted

to, inflammtory di seases, autoi nmune di seases, viral

di seases, genetic diseases, allergic diseases,

bacilgri | diseases, ocular neovascul ar di s§a$af%2008/003602
WORBLT neovascul ar di seases, retina neovascul ar
ohg‘ﬂd‘éﬁt&ﬁgﬁ:ma’;lﬁdnbmﬁnﬁuﬁMQM adémcazinoimnDokes G & D colorectal

cants B DI A ST, TS TR B DR o, Kaposi's

mbﬁiﬂa@%hfo%e gt RERIMNsic lclkenie Sohrétid Iyﬁl}ﬁo@ﬁ:tc ibiletie (CLL),
arthritis, éndonetriosis, Crohn' %Ié{g se, heart

HOﬁdm s hampheemeaper-HloRgkin s lymphamee cutF%ﬁ?HF 2, cutaneous
B- @aﬁgln@ﬁ&wcﬁffu %Jgs Bséaﬂs@n BAkL Ol6% gratie! fBRicalkk tymﬁnoam,
Irus replic ti1o tin meningitys
mesastatic melandma Gdcdlizod owlanomasipelyding. hus aeidinited toy orula melanoma),
et e 0 I
ol 55 R AL BN 45585188 o, pion
ca:pmbma,qﬁpillat-y &rolgwng‘:lmﬂnia gynecelogisagcomagefirtissye sarcoma,

refractory aneni a,..and 5a-del et.i.0n. sSyn
selfro e, SHneae o Rl RfioRfBHE BB myosarcoms, |
ﬁbida asiiﬁ@sﬁiﬁbhﬁ%)rbgteéd:@, héraiona tefiaotory prabiatercancer, resected high-risk
005/020314 publlshe eptenber 2005, , whi ch
soff gssvﬁéﬁmmap@ ?Pa!ﬂ? &g"éé RS pes
maBiogRlifindniis sﬂfd)?der%tmﬂ’ﬂ(ﬁn@ %do'lénﬂrly@]@nia,ofallﬁﬁﬁh @lﬁﬁtdaﬂ&r,

parn, neuropathic pain, m xed pain_of noci ceptlve
andregandpdaphidsnppriontata danesss 2ndiogsn ﬁepemig}t stegelV H@%‘&&éﬁ%@uc prostate

caﬁgld hBR: qus%['ﬂ%{r%/ Prod@te ban costile car zzﬂx%@ﬁﬁ*a%? -ieni86d H8Rhie\8ncer,

paln |nc |n1te pal n aSSOCIated
papilldrly tiereidiceminonsa, fdilicuted thipoidesrcinams ‘medubiary thyepid, carcinoma, and

lcu%?l{r]c%ﬁg It 3 p?(féﬁ% gﬁﬁbﬁlf‘ h%ﬁ:&tc%&?e{ E%&I&#ﬁﬁc rﬂ%ﬂ&%&oénqbodlment, the

asScCl a
can{cEBiéEe@dﬁHr?Sr fEishaus mmbinbthemy or radraluunte but are not
limted to, CRPS pel efd ex.. .
[Ty mpat heln SnegpBoiy, Fradths bereib Rigsnftiofs Qf&f&é%?ﬁmmg or

mﬁk@h% QRBhs férﬁfs'oﬂelﬂééﬁﬁafs%ﬁ&lyas leh@hb@ﬁicllwkemla, chronic

msHock ek EIs BRI I oo IR PORRREIOLS e end vt
mﬁ%iasﬁé Eﬁﬂaﬁl'a,cmgmaﬁlrgqamémds&hﬂ%fg 1eRbsddCHRALGHPer RGStnt, as

herpetic neural gia, cancer related pain, phant om | inb

disgleserl infUi.B+ mibjicatipinano. 3@9&6%385%?}1@%6%?%1&%8 206, wagoh is

Y, post - stroke pain,
m&%’gat&fd”q{asteﬁ{;‘,@t’n%%%g/ 115516PCT/ US2008/ 003602
[73]i abet i cTh@t&rmﬁmukwmaﬁ@s&smgnﬁlngtpa@masmmth%bimd-fomg

d '.
o PR B s 0 i, o
myeRedyticleaisheia, dodf] mphdﬁetmb éeukimja, adige ngeliogetons i‘quemla and acute

myreﬁ)%ia%t?g 1e eanlng %n? u?cemia can%RréapseE refractory or resistant to

conventional therapy. The term “relapsed” refers to a situation where patients who have

had a remission of leukemia after therapy have a retwn of leukemia cells in the marrow and
a decrease in normal blood cells. The term “refractory or resistant” refers to a circumstance
where patients, even after intensive treatment, have residual ieukemia cells in their marrow.
[74] In another embodiment, provided herein are methods of treating, preventing
or managing various types of lymphomas, including Non-Hodgkin’s lymphoma (INHL).

The term “lymphoma™ refers a heterogenous group of neoplasms arising in the
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"CRPS and rel ated syndronmes” nean a chronic pain
di sorder characterized by one or nore of the
foll ow ng: pain, whether spontaneous or evoked,

| i.ng al |l odynia (painful response to a sl Rsbésfo0se02
Wotzﬁgd{ﬁlgés?gnot usual Iy painful) and hyperal gesi a

reticetoagipdelinlond ipapmtcsystoms ‘SYEhTirefers thmalignant mosgdignal

ly. mildgl i nf.ul.) L. pais that s di i

o 4 R S At o AEORE A o, bone
maftbWespl e, Bvdtlatd gastmimgstinalagicn rEdanmhssrof NI _iﬂchJ.d_n;hu.t are not
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t r ophi ¢ “ski n changes (hair and nail

h
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ose described in US|
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epiderms include, but are not limted to, any
condi tions, diseases or disorders nmarked by the
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parasitic di seases i nclude, but are not limted to,
those described in U S. puhljgcati on no. 2006/ 0154880,
publ i shed July 13, 2006, which is incorporated herein
by reference. Parasitic diseases include di seases and
di sorders caused by human intracellul ar parasites
such as, but not limted to, P. falcifarium P
ovale, P. viva, P. nalariae, L. donovari, L.




those described in U S application no. 111289, 723,
til ed Novenber 30, 2005. Specific exanples include,
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m&%p%ﬁ{yahnméﬂaw Sia03s 2RAV RaRLALY Bp er&:HEle”ﬁjd

eprdermal hemat ona, post- traurmtl C eg il epsy,. chrani c

hynesigosion assecnsﬁeémth, eedaipd oy or %@ﬂdamie vepiaiceley dysfiagtien, mitral
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fenfarantiped, ealgegﬁalum a&lsase,oblmnomg;eddusl hymateusion, Q:_h}l:qmc
enoLi on ani l i1t S| e t.ur pan irnit | ty,
obERGHTS PApoPY et TR Gal find e R et fiadtitred Pispthiss aveotar

h d@ﬁﬁlamxsmaag ambmée:xs@sﬂzr@ﬂotm g€ inebiidtal udlfilease, alveolar-
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, CaHl 1a, ajg}g]@tch 153 preod gloglﬂlg.]r chignic thromboemboh,

co mue é&&s& fihﬁus%@h@%lste‘?tﬁ!: u:qﬁeutﬁiébumbué kéHideSdmiasis,
to, HV, epatltls adul t "r'espiratory di stress

sm@%ﬁwulmmp@mtw@wg@a@és chroni c pul nonary
nf la E i éie%ﬁ@sios-lg éotr& mEiﬁaE'&lt Bbqun(?ﬁédsto those
tic shoc sepslI s, ot oxXI c henodynam c
dessh U;&pmb;hca;mmm %05!@31&529 whl@hﬂd Maypl@; 2ORS, wiich is
. r XS
it Bl e PO RS el BE kol B o
aut o-i mmune di sease, rheunat 0| d spondyl itis, Crohn s
di sease, ul-cerative colitis,yqnflammatory- bowel
di sease, multiple sclerosis, 'system c |upus
erythremat osus, ENL in | eprosy, radiation damage,
cancer, asthnma, or hyperoxic alveolar injury. [91]
"Exanpl es of atherosclerosis and rel ated conditions
I ncl ude but are not limted to, those disclosed in



popliteal arteries, and surgical intervention using
inpregnated artificial grafts. The foll ow ng chart
provides a listing of the nmajor systemic arteries

oy 0o 1 need o Liearent; all o yingioe

' nmﬁﬂﬁﬂkﬁ@ﬁwﬁhﬂdﬁﬂ&pﬂﬁmﬂmammkﬂaﬁhﬁpemed@nwkghﬁyenﬁ@%wxpkmnﬂ
pla&&%ﬁ%@a&#@ﬁ&é’gh%i%u&%ﬂem%c éncx:ﬂg, %&in%gcli %feze%‘&%s, fibrotic
masses, and lung cancer,

[86] Examples of parasitic diseases include, but are not limited to, those described
in U.S. publication no. 2(?06/0154880, published July 13, 2006, which is incorporated
herein by reference. Parasitic diseases include diseases and disorders caused by human
intracellular parasites such as, but not limited to, P. falcifarium, P. ovale, P. vivax, P,
malariae, L. donovari, L. infantum, L. aethiopica, L. major, L. tropica, L. mexicana, L.
braziliensis, T. Gondii, B. microti, B. divergens, B. coli, C. parvum, C. cayetanensis, E.
histolytica, 1. belli, S. mansonii, S. haematobium, Trypanosoma ssp., Toxoplasma ssp., and
O. volvulus. Other diseases and disorders caused by non-human intracellular parasites such
as, but not limited to, Babesia bovis, Babesia canis, Banesia Gibsoni, Besnoitia darlingi,
Cytauxzoon felis, Eimeria ssp., Hammondia ssp., and Theileria ssp., are also encompassed. :
Specific examples include, but are not limited to, malaria, babesiosis, trypanosomiasis,
leishmaniasis, toxoplasmosis, meningoencephalitis, keratitis, amebiasis, giardiasis,
cryptosporidiosis, isosporiasis, cyclosporiasis, microsporidiosis, ascariasis, trichuriasis,
ancylostomiasis, strongyloidiasis, toxocariasis, trichinosis, lymphatic filariasis,
onchocerciasis, filariasis, schistosomiasis, and dermatitis caused by animal schistosomes.
87} Examples of immunodeficiency disorders include, but are not limited to,
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 elevaied Igs, ataxia-tenlangiectasia, bare lymphocyte syndrome, common
variable immunodeficiency, Ig deficiency with hyper-IgM, Ig heavy chain deletions, IgA
deficiency, immunodeficiency with thymoma, reticular dysgenesis, Nezelof syndrome,
selective IgG subclass deficiency, transient hypogammaglobulinemia of infancy, Wistcott-

- Aldrich syndrome, X-linked agammaglobulinemia, X-linked severe combined
immunodeficiency. -

[88] Examples of CNS disorders include, but are not limited to, those described in
U.S. publication no. 2005/0143344, published June 30, 2005, which is incorporated herein
by reference. Specific exa:hpies include, but are not limited to, include, but are not limited
to, Amyotrophic Lateral Sclerosis, Alzheimer Disease, Parkinson Disease, Huntington’s
Disease, Multiple Sclerosis other neuroimmunological disorders such as Tourette

Syndrome, delerium, or disturbances in consciousness that occur over a short period of
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Neck Divides into external and internal iliac
arteries Heart Thigh Fingers Foot Neck and external
head regi ons Fenoral artery Thigh Stomach Liver,
wodRddfibsagder , pancreas, and duodenum Descendsdigu$260s@83602
rectum and pelvic wall Neck and internal head
time pgyidamrmeRicdisordeni of disarset pleawie impairmeststhat ageyrin she apsence of

othgruct:etngglknservous system impairments.
[89] Examples of CNS injuries and related syndromes include, but are not limited

to, those described in U.S. publication no. 2006/0122228, published June 8, 2006, 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 seizure.

[90] Other disease or disorders include, but not limited to, viral, genetic, allergic,
and autoimmune diseases. Specific examples include, but not limited to, HIV, hepatitis,
adult respiratory distress syndrome, bone resorption diseases, chronic pulmonary
inflammatory diseases, dermatifis, cystic fibrosis, septic shock, sepsis, endotoxic shock,
hemodynamic shock, sepsis syndrome, post ischemic reperfusion injury, méningiﬁs,
psoriasis, fibrotic disease, cachexia, graft versus host disease, graft rejection, auto-immune
disease, rtheumatoid spondylitis, Crohn’s disease, vlcerative colitis, inflammatory-bowel
disease, multiple scierosis, systemic lupus erythrematosus, ENL in leprosy, radiation
damage, cancer, asthma, or hyperoxic alveolar injury. _

[91] Examples of atherosclerosis and related conditions include, but are not
limited to, those disclosed in U.S. publication no. 2002/0054899, 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 after vascular
intervention such as angioplasty, stenting, athereétorny and grafting. All forms of vascutar
intervention are contemplated herein, including diseases of the cardiovascular and renal
system, such as, but not limited fo, renal angioplasty, percutaneous coronary intervention
{PCI), percutaneous transluminal coronary angioplasty (PTCA), carotid percutaneous
transluminal angioplasty (PTA), coronary by-pass grafting, angioplasty with stent
implantation, peripheral percutaneous transluminal intervention of the iliac, femoral or
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nmuscl es, uterus and vagi na Esophagus and st onmach
Sacrum Ovaries Hand Cal f Knee Calf Lungs Forearm
Ki dney St omach, pancreas, and spl een Shoul der

Wogg%gl:%?ﬁ?’ smal | intestine, ascending and trghsySheRosso:
popliteal arteries, and surgical intervention using impregnated artificial grafts. The
following chart provides a listing of the major systemic arteries that may be in need of
treatment, all of which are contemplated herein:
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[ 921Exanpl es of dysfunctional sleep and rel ated
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SECOND ACTI VE AGENTS 1971A_£—,o_n‘pound provi ded herein,
or a pharmaceutically acceptable salt, solvate,
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prodrug, clathrate, or stereoisoner thereof, can be

conbi ned wth other pharmacol ogically active

compounds ("second active agents") in nethods and
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from about 0.1 mg to about 50 mg, from about 1 mg to about 50 mg, from about 10 mg to
about 50 mg, from about 20 mg to about 30 mg, or from about 1 mg to about 20 mg.

-26—



active agents include, but are not limted to:
semaxani b; cycl osporin; etanercept; doxycycline;
bortezom b; lapatinib (Tykere); acivicin;

acl EICIH acodazol e hydrochl ori de; acr oRifiszoes/003602
‘WO&H@§§% al desl eul dn; al tretam ne; anbonyci n;

anet ant rgge KECOND AMWAGEMaSt rozol e;

ant hrarryc:| n; aspar agl n aspe I in; azagitidi :
71&2 et epa;A&9 ﬂVt qr?fg,sqrgt accep{e]agle salt, solvate,

proliiueadththAiid, &8 steRiofdhlef @8R ol XaH wwrﬁlﬁhdﬁmﬂb bﬁl@ﬂ;ﬁhaﬁﬁacologwally
di mesyl ate; bi zel esin; bl eorry0| n sul fate; prequi

actiye dompounds Giseeandricties agsnisTir i¢thods and sRmpRsItipns provided herein.

Cafify Kb i ﬁ?@“*ﬁ"’ﬁ%“?@%‘??‘%r. e SRR s s

or dmddaérs Jand |cpmhndnamd ksymptmmraam@mwh:smb dispgees pe disorders. A

L

ste@8iebmaaIneodiug deessvd) cahialsb wolily tr adiehiaradserse difieits asoaiated with
dexor mapl a,tl n deza uanl ne dezaguani ne nesyl at e;
CeTHILSPP %brbi ci n: doxor ubi ci n

fospydrochl Ohé Slemo&r s@l:dl‘ﬁf&ﬂﬁa inghieGlefts ok Egﬁﬁts:dahrbatwed in the methods
dr onost anol one propi onat e; dyazomnyci n; atrex

andeqompesitinnsipronided bewit rSegend E@Pg%%sems&éﬁl ‘ﬁe B %Eﬁ@?h@ &
proiR) BEBLALBRCBICR £ ReRPhiiRng: BBCh oty Aie

mobestlegnust i ne phosphate sodi um et anl dazol e;

t oposi d et
[”Eydfochl%r{ ig&?@ih%rgn%h iEha?enr | n| Iﬁ&}’ F%%%? |lr?§tedt°’
heﬁétuptﬁttwagrnmipfaomm atekinés, and monexiéra) arid pelycipnal phtihodies.

P R o HiF B e mEPAE Fiinb@Bhdl Snuibodies (such as, for
exafx‘r}tﬂé CS{GN-@O) dz@stodefdéséesllymedﬁhbﬂtdrﬁr(ﬁuo%w éor eixpmple] 3&1{@ and LAQ
| rl notecan I 1 nhot n ori de n i.de
24 bern Pk FEvEl Sl BRI P P oL piaRe | TTA AT ilin-tike growth
factrArRGM A KiklRe 1ﬂ1ﬁl§i§§r§ % Vulad BtotElial Q‘Hﬂﬂi f2B6@f receptor kinase

| osoxant rone hydrochlori de; nasopro mayt ansi n

inhifétors (Sneh asafar FE2ADIGr %Hﬁ?&?ﬂ# iggstingEy; %&Pf féeféF%’tlemglf°f5»
iysﬁ@lo@ﬁ%ﬁicr £d %g?& s SRRk B RBRRAAkibltors; p3 SMAPK

Fc. aptopuri thotrexate; nethotrexate sod

inhitsitoo EGHRE nmwrse(aeqb@s for exammeriegBtinihiand exlotinth HCL), HER-2

ol 100, B O T Ommies™

VBGRRJ@hﬁndies (suaic kgl ;foxrmm@hz behe;lzmgla(mmm) VEGFR inhibitors

(suglrégqa el?fs%:a%pl png Wl 85%“‘%%. J g?fswzkzzzssz;)
P1PehliesifRa{sdeh as;)lﬁﬂfkl&&@ﬁhnwomnaﬂﬁnﬂ f::amt mht’n@mar(tmhrae for

hydr ochl orid | Y f
exagiRie- A Q69 10 RIS B oRieATUEH e O SKBDR(PH DRz
RIKAEDC RIsRhhERiab DYEXEN, ddiechlonRBYRirddrdxfy wt}bm)r £0% anti-TNF-a

yrazofurln rlborlne safingol; safin

antmwdmﬁmple@of SToHHL 90 RS SG 488 e ade o st imited o,
g% entPRISARS (RS &%"Jl&%ﬁfoﬁ@%i gym hydrochl ori de;
SpITo

st ne, SpII‘O streptonl r|n
[108] r ept oz Siicific ssabmst astive compaunds Fak ¢an:becombinadarith compounds

e N LI AR RIS, ot pgrd

nmnq;ﬂolactone t hi am prine; thioguani ne; thlotepa;
tiazofmn; tirapazamne; torem fene citrate;
trestol one acetate; triciribine phosphate;
trinetrexate; trinetrexate WO
2008/115516PC.’I'/U82008/00360%Z | ucur onat e;
triptorelin; tubul ozole hydrochlorlde ur aci
must ard; uredepa; vapreotide; verteporfny vinblastine
sulfate; vincristine sul fate; vindesine; vindesine
sul fate; vinepidine sulfate; vinglycinate sulfate;
vinl eurosine sulfate; vinorelbine tartrate;




raltitrexed; ranosetron; ras fanesyl protein
transferase inhibitors; ras inhibitors; ns-GAP
inhibitor; retelliptine demethylated; rheniumRe 186

Wo%ﬂ te rhizoxin; ribozymes; Rfl retinggriRaoosi003s02
§u I ne; ronurtlde roqui ni mex; rubi gi noneruboxyl ;

{10$pf i ngol For&&:tamhqrfonﬂxc Szaiggr, pmmhymament of cancer, second

sdi. 1 i
actiya PR it 5P gt BpEL° SmBBHH2 bilbaRt BAEEARE
doﬁyb?d]ﬁﬂtﬁddeﬁdmibﬂtﬂpbﬁmb ('Sykwb‘zafaman ackapthicioxanodazole

di b t od] h t at
N TN S P
aceftd: dmsHnG MG Shold; amtBtdn®Eis bipaeipifpd; metazmudme azetepa,

connay o errfzgg%é s bisparps bydppRigace: bistaside
dlrﬁe\rl\%ﬁét Bz%LsﬂPqJ@ Sl1H80 'Bi'e?{bmﬁﬂ:fdﬂﬂin?ttﬂoplﬁﬂﬁﬁfbﬁbuifan

nsoni ne; I rnustl ne; tanoxi fen nmet hi odi de;

cadnaomwm;sialmmoueamﬁ% carbg@mera FahoRle; GRRMYSEpg: caRubicin
hydifi! urcgebgdxel%sa@cea%@gﬁ CORE B iRk i1, SIRIBRAR Riplatin

ecaoxi et razom ne’
claﬁﬁblhe (ekissito] messytale; opcioptiospleqmidd) pmpmg; éqqaxbamne dactinomycin;

dariay Bych‘é%}l]‘{;] e QEW%FT %‘%g T o ?&%%m

mebﬂ&t@%@zxqﬁdne &icbwkelead;mumm did%prﬂbidiﬁhﬁkﬂﬂfhlmmie droloxifene;
t1'tanocene bichl oride; topsentin, torem f

drolerefese SIS AORASBIPIGRS PropRDBIe oMY iR BTyl pitbine
hyddobtblidd?} bfﬁmﬁx&id‘f@ﬁlbﬁéﬁﬁ%ﬂpﬂm% @piprdpiding; re?ﬁhﬁehm?ﬁrochlonde
turosteride; tyrosine kinase inhibitors; tyr Fosté@
erbuB@olen¢robibicin bydrophiations estramustas cFRmusTing RUesahate sofiur;
d?x% cgzlaklﬁé ed sfd@%&gﬁphafér &B]i)ﬂeaﬁ%rdzﬁfeq%%chlonde fazarabine;

r eot variolin B; vel aresol
fenrmrmn ﬁexundaled [ﬂmdarabnep pbmmtm fraaronsacil; Brrpsitabine; fosquidone;

Vi. nxal t i ne; N I
o a0 R RS B i
hy{irb@ﬁ&ﬁm @ﬁoﬁfamm tionodosin; uprqalmye mnmtcpcm;l indetecdm itydrgeblonide;

not limt e xyestr a
lanreptide acedatess %bet, 6¢§§)§01{}l% te,p %o )’ﬁ& ?%ﬁéﬁe fotr[%tre%oi sodium;
loASstink: QBs&éﬁfBﬂe Grydrochlokilde; rﬁiﬁptohel,, nﬁgmsnm} inischlorethamine

cycl ospori n, anerc t dox rtezom b

hydiorhlptids aeet clengesiral ta mEippalgn; henogarl;
mer&lpfipathd ’méﬂ%tﬂﬂﬁieaﬁeth@ﬁ%ﬁigid&ﬂﬁ@ﬁﬁetéﬁ&fb@ﬂfemep& mitindomide;

steroids, genti tabl ne, cisplatinum termzol om de

mlmcwas miecrosy e e i stomalein; aiisRNGT; RINSBEpMECIAS
mlwxgsgt?c{ hﬁ@hloﬂhé h&ﬁi@é&lﬁieﬁbcoﬁ%&t @6gHlamycin; ormaplatin;

ate, Arise. taxol, taxotere, fluorouracil
oxisemopwhtaﬂﬁ:}, pﬂ:ganmrg@amelmmyemapewsmle pen[ogr}pgay}fate

R A, I AR s i

plcfmes&ae alorfimer sdiunploafiiomycin; prdommistiog wm;mhame hydrochloride;

3 anreiyein AR Bt i dloppifhe Syl Mo

hy&%bﬂon@@|s&hﬁsfti<i&6?§1ﬁm'ab¢rﬁz<tp§xfoﬁﬂssddﬁlhﬁmpaz}sbmﬂnnssplﬂegermamum
bi sgu honat e,. ar seni %E‘t“ oxji de,. vi.ncri st.i ne

hydrogkiPtifl: SPFPTRRSIRF] SPiroplatip; YueRioRIErg,TEPLIRYRy Stofenus; talisomycin,

tecRPAl bR BARI; taRStbre AfPaut 1Glo8 @ RioHE hidtosHNIdeS tehfuPoMfisd; teniposide;
sul i ndac, and et 0opasi, de. [104] In anot her nbodi nent ,.

tergiEens: @gtomm%ébqafmen%e@ thipgpagipenthiotepa, Ba29TE: PEPAFARIne;
torke AL RABSrdsibi kBl &SbiriBihe YRotpRAe; tﬁﬁmeff@fh%ﬂ%n@@ékate
he oun In the follow ng references,

2008/ 115516PCT/ US2008/ 003602 al | of mhlch are

i ncorporated herein in theirggntireties: U S. patent
nos. 6,281,230 and 5, 635,517; U. S. publication nos.
2004/ 0220144, 2004/ 0190609, 2004/ 0087546,

2005/ 0203142, 2004/ 0091455, 2005/0100529,

2005/ 0214328, 2005/ 0239842, 2006/ 0154880,
2006/0122228 and 2005/0143344 and U. S. prOV|S|ona



[ 106] Exanpl es of second active agents that may be
used for the treatnent, prevention and/ or nanagenent
of macul ar degeneration and rel ated syndrones
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squahsiti atipinmjdepstaomheipsin inbitglions; dulfiobsiag; Seftsractivplasordsive intestinal
P B S B G oS LRSI S oo

tauﬁiﬁlﬁﬁﬁéb;rtﬁarqt%r&li ﬂ:ﬁll) galdrtkodiving epafirnejiupppnyitm] ribmerase inhibitors;
i socar boxazj d, tolcapone, .entacapone, sostignmine.
temoppr; éﬁnaeosiéﬁyfswhffggﬁ?%%g?; ,mm?yglggﬁﬁ%% ocoraline;
thr&ﬁ&??o‘f’&in; S boDRHAINAR] HOmaFRds tihyerbpaRtin receptor agonist;

met Nyl sul fat e, "anbenoni m chl ori de, edrophoniurn,
thyoietrinangthyraid stimpleting herrioaeHnatnd [FHepURRILN: HFNGEAR T Utanocene
bicKRAE! ientid HRARh IR BR RhiLHbAC R Hoid By liridine;

endrophoniurhy pyriddstigm ne, demecariurn, naproxen
triciritihe; iyimeirotats; enptorelindiapisetrdionissieride tyrosing kinase inhibitors;

o R, R O o 8

urok@faecRxséfior ivighnistsexatrantidepédrietinB; delaresall Yexsmingz verdins;

old.salts, RHo-D WO 2008/ 115516PCT/ US200 02. )
verfSPRTiG YRRt T RO SO GCIToy GrURRE Fifscorss and

zine&athsR4lame. tacroliznus, basilixinmb, dacliztunab,
salicylic acid, acetylsalicylic acid, nethyl

[103h1 | cy1 aBescitin Sorem ackive agefSiariate Pubre BPLiEHYid tos 2 .

meﬁ%g&%%hi% It dlome R, F’rmue&g B Rpoptdiiianedufiaf Myelédh bARISuch as, for
me

nam c "aci d, necl of enamate sodi um to] meti EP .
exduenla TRAL,), tatis srananb, TIospATHR PEREFEPLAORRTYSHN, bortezomib,

obith&A%d cﬂ?é@z,)gem}]e,%@&w,i defilbxiH M HEpR4TAn, dexamethasone
ten phe

pl VWC| tam X1 cam nyl but azone, )
(Deegiond) betaids gemcitabine yisplatnumtemorpjorhide. eteposidone,

ordbf SRR A S, kB S B A oo,

mefhoterate, chrka® stk slmaystaro fleorobmnit, Jewwoweniy dinotecan, xeloda, CPT-11,

. betanet hasone and ot.her ucoc L, CQl s . .
i F BB GREYEE SETSEPT ANS (B BG A GR OB A Agcsitabine,cisplatin,
ﬂﬁ&éﬁ&]‘ﬂhd Bﬂﬁbt 'iﬁ@,,cafdaipmia{ RpGREMm BthauhbﬂuBi_Btd;l ej&mtaml clﬁﬁata_xol,
ondansetron, grani setron, rQxyzj ne, .ace euci n
pacygR: ViaHSRInGL Thed. G-y dea D599 Angriie Zoledromic ack,
palRERG Y, BRI Susulbiah ARauisdHe,; biSHYSPHVRkE CarsdMitCerioRidB Svincristine,
cl ebopride, cycl’izine, dimenhydrinate, diphenidoal,
doxpsubigia(Penil”npastitareh gancisle vin I 2HEARYCIN, FETHPYTHRS Serium phosphate
i pi pamazi ne, scopol am ne,
Gﬁ@ﬁﬁ%*??gg?a?%?ggﬁgﬁé%cannabinoI, t hi et hyl per azi ne,
f10dhi opr oplbramwihse embedipics exanplendicdpeciit secondagentsagedrding to the
.11 | es . of n '
indbch g BB e R G S8 pAORI o] e FROMAR referonces
of henogl obi nopat hy and rel ated di sorders i ncl ude,
but are not limted to: inteqeulcins, such as IL-2
(i ncluding reconmbinant IL-11" ("rlIL2") and canarypox
1L-2), I1L-10, IL-12, and 1L-18; interferons, such as
interferon alfa-2a, interferon alfa-2b, interferon
alfa-nl, interferon alfa-n3, interferon beta-I a, and
interferon gamma-1 b; and G CSF; hydroxyurea;




WD 2008/ 115516PCT/ 11S2008/ 003602 [117] In one
enbodi nent, the second active agent is adm ni stered
intravenously or subcutaneously and once or twice

_daj In an anount of from about 1 to aboul-$RE%heEBa3s02
wo%?ogwsgggut 5 to about 500 ng, from about 10 to about

all &5\&118? are Q&coﬁ‘ﬂdﬁﬂb@?&am ib Ehefiroentibetios: UM pagnt ke, 281,230 and
specific ampunt of t ecQ e

5 633 -Srpabheadepaer oG BEEA% A0Y0I gD o gp7sss,

200@1{@9@15% bgomgtmsﬁtzegs/% oma,amtsz(oztmfs;mmm%@; d
stage of disease, an e _anpunt (s) of coppoun .

200610 R 2 Q3 2 RAP S PRI PRo AP gsion no.

60/ ¢ concurrently administered to the patient.

118] " As di scussed el sewhere herein, also enconpassed
[1065 a netExechpdfs of echood activerageets thagmay by vyedfprihe frermgnt,

dy. [ f. |, at ' :
prefEi5h AR Bl bR Reh S eiln R, 3PAE A ki bbonventional
theSiEgRS Yisedah eontdreavent paimslichtas entidehressapts, anticpmwsants,

her apy, biol,ogi.cal .ther ' not her .
ey se BRUOFHER DS B e R nonror

anal RGics BpRikd Snat@Rich anfidfflathebties] cbo2 dnifbitors inmmbmodulatory
to, during, or after the occurrence ,0of the adverse

ageats alpha-adSRAER s FRAGPIF PEPTESHOUHIABORT FHRITGSYPPIopsy® agents,
corﬁ%’&s&k&lﬂ%g rB&tc o yéé&]ke{afhjﬁé itk Bn8MBRcAdeaR! NMIDAantagonists,

prop I c or therapeutic agents provided herein
andeotberdharapanticy fpundifbrixempics in 6 Fhysiden & Mesk Befenencr,2003.

i . S i st g ‘ : 4 , o
Sp 0t YRAEP o, R TRRIEHD B 8 43l (), oo
(Cakitsedhy) Envua®, komngie tgabapmatip Newrentin’ b phemein ADHantindy

f ti d ti t hi ti . .
carBimisePine (Crab R Pablll TTARAMEY Valraic acid (Pepakenc®,
moﬁkgﬁt&l e kydedmophbmd, pi(;wﬁisbnnﬁ griscofutvinppea op tlaﬁﬁm;qeﬂendmnate,

t her apli es, avol d..or educe t ef f,ect .
ayRiRah YR SEn i FIPTAE Soatar P g, At Foxie
(DM'S@)'},tdl@;g&ine( ! dssﬁj} eyl ﬂﬁﬂ,tﬁc?nsérim, ﬁﬁ&pt @ghdrd b Il)erﬁﬂml ,.atrapine,

cO oun rovided nerern 1s a ni st er eaq. | a
Ph@?‘;*myp'@eo?u%é‘faﬁﬂéédld&%% am@%}mg%?% Pmtﬁ%ﬁgﬁgwﬁe
o et e
(Am&:mﬂgh Juoretine (Ryorase). 6gpline (Zolofe) neproxsa.agtazygens (Serzone®),

R e

nif¢dipine giropeantol] trarhadcd dainpiriging ¥ipxy) 2ineaotide; ketamingnot her

nbodi nent ,, a_c 0 [ d - ind .

i o S s
[106pul d t yBkaadlésofaaces aitseagdents thatmpytbexsed foy thertreatment,

patjent .to whom a second,active ingredient.is.not .
preyentonaaion mapggeRieat r%qu}?fifﬁqeﬁmg% gmgﬁgag%ﬁ %ﬁ{c{meg include, but
areGRIRAHAE to) b QétI@ h 1Bt edriBitizEr, afl iteird] &1 AdliostRiahty adimderferon, a

continuously for three or four eks at a golugse 0
xerthipEBUTe, 3, SOV HBMAG deBBRIIRFIHBF Ot ATE PR Yed
nedWis@ldratior? in RS VEGH MibYEE eSprodisbiAlRE bn ARAGKIATR Dhtoestrogen,

the dose can be from about 1 ng to about 300 ng, from
an asbinflagimitory comPalsi AT anZ0tisRgiogeness WEMeNNY, g cpppbination

u (0) s s .

thelt g’u%’%&% én%np gegg%ecl)%’ 0 a}rr%?&?}r%l%da ’%&é&v\lﬁ)ﬂ’@myﬁﬁ’oﬁ]
ang?GOBicS15GE6RAET4 /BROGS028 spMiaxifyliine: n etiapyrPusD, mgtexafin,

fro out 0,4y, fromabout 20 ng to
lucglggmu%egﬁ‘%%ﬁlgggfl ?’gr]n%h? 1“% to about 20 ny,

followed by a rest. [122] In one enbodinment, a
conpound provi ded herein and-a second active
ingredient are admnistered orally, wth

adm ni stration of the conpound provided herein
occurring 30 to 60 m nutes prior to the second active
ingredient, during a cycle of four to six weeks. In

anot her enbodi ment, the conbination of a conpound




[123] Typically, the nunber of cycles during which
the conbination treatnment is admnistered to a
patient will be from about one to about 24 cycl es,

w0f250‘§ about two to about 16 cycles, or frompghfishockMéseez
0 about three cycles. 4.5 PHARVACEUTI CAL

17- G@dﬂwtﬁymwmm FOiRS-3, 70k, Rtanapsest (st Ua3 Patent No.

625 AR SRR BB .

meﬁ@ﬂwﬁlet((m PN 6@%@8 359 zhd 6,0t msﬂsbegedmmm g‘ems’un 6’-0-Ma1

gengq%gyp %r;i C 7 rmpy‘yaétgzg VI de gap. €3 h(?-l]\?al 2181 g’-O-Ac daidzin, glycitein,

gly&hﬁr@%m%[ citfi, Bfo@ﬁéﬁ@A RrmBhGHHiH QUIS) Paaf No. s om ,368),
Pharnaceutlcal conp03|t|ons and dosaﬁf forns

triamginolnse ageippidesdexgmetherongdl S- Egiepiiie '§70,58l915gqhdomde,
enuALIRERYPabAl NG USO8 WSicAboNIAR Bt Bk (BF R, ded

rern can so cdnprisé one or noré€ additiona

traxssfidrimineg gmg*ﬂeﬁcten bsT GE&@M@GG?G@MWWCMQE@DW

addi tion tive i

pladRfphen fevasortibiot e S BE S LRI e Rl fffiadeiicaly,

LYPBB3531 ¢EH Uﬂ@)ﬁMiram atilREaiHSERﬂ‘omptana{Baumh:& ambj.eAl.of the
nasal bli.n va bucca ectal)

re eﬁﬁ@%ﬁﬁl&%ﬂ%% mc%l%%ﬁ? am@s%nﬁﬁeh%% WA Dol us

[10*7]11 ecti (’E‘xaxﬁéﬂﬁdf@bkﬁﬁbl'a&ﬁve dpents lﬁidt g befusead for ﬂieommdm
(e.g., rops or .ot her ophth C preparat.ians

PreVerHien @b nﬁma@agetm skinchieeates “a@ e PUAE G ‘I%ta’ Keratolytics,

retlﬂgitdk edjfﬁjlr otf?:@ %ﬂﬁgcfnoﬁé'fﬁhﬁlﬁﬁ tosgie mt@x*ﬂéroﬁ,rs&:rmds and
lets: lets; capsules such
1mmum¢m<mu@s¢rwggn$ a$pqqlﬁ9@p59mp 8 inciuslerat gre nqt femied to, T

o550 oA e BAE AT 5, ROV mmoni

ureh,| tﬁﬁﬂmdmd izoa¢moim mntbiotids] aﬂlagexi, botubinain t@xmmwgwn, corticosteroid,
adnm ni strati,on to a tlen

trar(sg_‘etxélmc ag @ll ?1 g (j‘g‘, p a?%ﬁéig C?Bﬁ%geﬂb Rat F@Q&ntal

colRigkn, DRernv@logén, @Hldmhﬁﬁﬁascﬁl Canvwd, dutologen, Zydlarmuzwlast Resoplast,
emul sions), solutions, and elixirs; liquid dosage

and }5plagens i t abl e f or parenteral|adn1n|strat|on to a

(168t | ent ByenflEOsSeQindQkchied agéaﬁttmlnmyq;enfsecpﬁar diel teatment,

sui tabl e for topical admnlstratlon fgf
preymtma@n(lf@r ganagepmgest of nulmenasy hypgsiepsion and s %“H@“‘%fﬂ%f include,
but%?é‘nm %%h&é%gﬁi%n OdiRfetied, dardidc By bsides 3aBiuhPExBne]

SUItab or parefiteral adm nistration to a patient
blovigrg O@ﬁ#dﬂa@ﬁsi oRCRtGRCOsiogesseotielin pntagepists, phosphodiesterase

Q |t|
R s A B L AN R BR M e,
thmhals@gae i:mﬂtrnoms end bthet therapeniice kbovemtomeduceqitimorthing attery pressure.

Spéfo GEmEIt et P 1 e Rdac il CBHedhc) A, o

cariae Qiycﬂs;ﬁé’l digoRimeatygeh, rc&l&hwmtmﬁﬁlpiﬂeea Sﬁmdxlaiosmh @s prostacyclin

(i B RS5E oS S5 B8 e B S ORLS] Remonuin,

nithid 8D, BodentamqTRIcles £, driddipait, Spoprostiadb@orhsf)Mreprostinil
used t@htreat t he same dlse@hﬁ These and Qt her

(Rempdpfin p@@@ethnetaéelgﬁlg@@lﬁ igyagtatia £40GRF )} Opapalt At (Vaniev®),
t Beacher¥li S
mbés&ﬁ{ﬂ} (eN\%FﬁJ"? hﬂ}?\g siéh EP Sﬁ‘j’ dl ogé;i’nﬁ) ng%ﬂﬁ%é 90151'39:, Betaprost, and
sildepafiliismm®cal Sci ences, 20th ed., Mack Publi shing,
East on PA (2000). [128] In one enbodinent,
phar maceuti cal conpositions and dosage forns conprise
one or nore excipients. Suitable excipients are well
known to those skilled in thg _art of pharnacy, and
non-limting exanples of suitable excipients are
provi ded ‘herein. Whether a particular excipient is
suitable for incorporation into a pharmaceutica
conposition or dosage form depends on a variety of
factors well known in the art including, but not




WD 2008/ 115516PCT/ US2008/ 003602 pharmaceutical arts
as a neans of sinulating |ong-termstorage in order
to determi ne characteristics such as shelf-life or

th ility of formulations over tine. SRy ®26bsi003602
}gﬁé‘%ﬁ%%rst ensen, Drug Stability: Pri nmfpl es
(s

[10&Pr act i CExanfifes dEdeconiiariied agBetk ket majibe used, fon thgdreatment,

79-80. I n_effect t
preongi Y ronpegrtt e Bnaat R RSt Bha Syl A8 ot v
antWRERNnG Hidinu, BlkyRiting agém,rbbﬁmefsfen gﬁmterse%nmﬁplmm

cyS| nce_ noi st ur e and%ﬂgﬁg@? Té‘ag%{o%ég&%é?wémm
mefloRESHE tax%b:'r@ 'Tﬁﬁ'&ccﬁnéia bk, éx@ﬂzmﬂ &ﬁét@ﬁ@ fluddrdBibt, carboplatin,

Anhydr dus har maceutl cal co 03|t| ons dosag
hptfsgn%%da@a Sty CEgEbEns {31 ﬁvis@%r reSF,
daﬁ%.g'%]&ig E %ﬁlﬂelb < ‘Iﬁg%cgﬁﬁé a@iﬁﬁgﬁl:ﬂﬁdﬁgﬂesﬁlﬂilﬁ WUsulpBih, prednisone,

.con Phar heaceut i cal conpgsi tions and

blsmmafeomm trinxidso Mipetistine) dooonibicimdRpxdl )| paglitexqganciclovir,
active nre.dl nt th r
okl MR S hyehhoes ANBRYSAT, Shheryl thithps, semmoycline and

gemtitaBingDi st ure and/or humdity during manufacturing,

18y P oSkl ke SR R 5p S P P St e i Peatment,
preR&RRA ARG oARAn SRRt oftiedbitid tRéeatds Snmiday&nwnmaﬁmee 18,

mai nt ai ned. Accordi ngly, anhydroys,. conpositi rng
chipspquine, casBvdHERdine PYERStomiag sy ey SOy ey Gmdamyein

el 46y
mems@?i&phgﬁl n SUI ?n{ﬂg%wfﬁ%%udﬁ;&?f/hl&??gmé g%il’rp es of aquone
azithodroydin, supaik.agntapifing melatsoprol, nifdimee; benzpidagele.tagphotericin

E % h{:ﬁdx%or@%%hﬁ,guﬂ@ f% 8 &%tﬁgéﬂcﬂﬁéﬁarﬁgﬁgetr%efeon gamma,

ner I ster Pa
- itrapagdzele, a fdBdhatidnsaf q@aabprodmlnm ot BGh densoverdn, comcostermds

sl SRBRE SR E. Se e e SRt in, SRURfAR A G

[riagtive i Bﬁlﬂﬂbﬁm seediid actee mgqntssﬂem rﬁydie wedifop l!imissaﬁnent,

which are referred tp, herein.as t ab
PrefeRifoR B op AnSgeEH ot FHARUER AEhy SPTASH R b i ngg limited
to: @GRS G thdfdpehtid dd Hy@éoﬁc) such a6 lblt Wt fiibeted. to, a&ﬂa’séillm

Li ke the anpunts_ an pes of excipients, Egunts

teﬁaml%@@W%M%@OW@&WV?@W@M@P@W@%

antix@faly sﬁ@ﬁ’aé,j bl R HeaRans 'a‘ﬁﬂm&ﬂufeaﬁﬁlﬁﬁt&dlﬁél calaym 8 rB&¥irin;
limted to, the route by which' it is to be

immendeibalior plasmas rmwwemgy enbpncingdragiwah ae Mt nejdimitpd to, levami
sol Qﬁﬁ?ﬁ-ﬂ@%@sﬁoﬁ) % dblﬁ %Y‘ 1&&9{! fe g&hﬁaélﬁbﬁfh transfer factor,
nmg. - I'n ot her

rom abou
intertelokinks rmdmﬁrfdosagmnhommudowpbumt bmwh‘poﬁmmc and other

OGSt 648 ol o ) DRl s ek B,

cytakifles @@Q IL% %-44% 1LA5Y) groswth Bfors(e. g., TGBD), dntibodibefe. g., anti-

ool g BB CHRE SN, A6 s s

vir@Rad tunfortpep ﬁ&@#ﬂcc&@@ ng, from about 10 to about 350
or from about 50 to .about 200 urse t he
113Fec T | LA Chreedacae SIS Y begisp SR Feament,

preV&RRAAn@0r idRagtRRat bf CNB ERRIdkSRBiuds, fnﬁt &t HeeRfedto: opioids; 2
di sorders being treated

WO
dopRguisy aspsgimﬁa%mﬂwsm%mtﬁﬁggéevom LROPA, cocaine, o-
r
g’g?. onsgr:g Q%Ld |lt I ona ggﬁéﬁree%ﬁéﬁkg g%ﬁ‘?‘}“'gn 035%31!1 mesylate,

adm nistered to the patient.
34~




4.5.1 ORAL DOSAGE FORMS [ 136] Pharmaceuti cal

Conposi tions that are suitable for oral

adm ni stration can be provided as di screte dosage

forrrs such as, but not limted to, tablet %cﬁ‘ﬁls 08/003602
%éﬁ & tabl et s), caplets, capsules, and liqui

cab@@ogne, pﬁdxﬁ]mgﬁﬁdﬁydm¢mbnd§mﬂmdobagwgmﬂ1ydmmgmde selegiline
eetermn anoun ctive ingredi
bydachinidsurretionRe. et oem e Ce frd MirdinsdlEs VYo
inhjdieF Suddsl bitGot ﬁmlté&t@&ﬂrom&e Perpsi] benelemm@maarbsxazxd a

Pharmaceuti cal Sci ences, 20th ed. gglmk Publ i Sgl?(g\%a
CONSE inbibiton spctogp put not ilgvﬂﬁd@ iolcapens UACAROTST B sterase
mhﬁ)?tro?' l'?isteblﬁ oPRM%Ea BY, of gaf%%%'hlﬂg sfifetud ph *f\‘)%lgmme sulfate,

i en

Ingre sinanintl m xture Wt | east
phxmmmne ]mtmde smeosighing bramide meestigmippapethylsulfate, ambenonim

chipE, S RrLEf £p B Uhthe Pl 8L ice, SERIRRRNE ey

triniddoRichromitie éﬁcetﬁdnﬁmxmdmdm;ﬂnbnmm, pmdolsbmnmﬁ,aaqm dsmecarium;

an GRSl RERTE Ty e et e 6, it Shaftm, 3 A

sodikn CRLISfendd potassiing @BlRLSkib fJullivdie] di)@pﬁ:gﬁi;l tltﬂ,umsal etodolac,
reservatlves and col orin | es of

metoxisapl, Smpeofan ketgprofen, sabyms R TR, B PUrgpEsLe; Jffunomide,
suifagﬁl@%é &o sath RUIED ImndvdB I@&&ﬂlﬂ,%?@dﬂ)h@@laté R faARlyeloSporine,

ut are not 'rmted to, Starches, sugars

azathioprinec tageolisus, basilisisnaty (dadliznmab, sabiowlis acidy %ﬁ#mlféllf:ﬁ& acid,
B ik bR, Sl e Bt i,

indamethieil] sdindazy mﬁqmauduesqld imeckifersmatssodivso t9lghetin, ketorolac,

| i
%“@? 3{1"(@?}9@2“@ ggqu "B’;Plﬁg%cﬁ%gr gﬁ’éﬁfﬁﬁg %bfg@@&m droxicam,
Plvﬁﬁﬁﬁﬁ“@ﬁ@ﬁcﬁwhemﬂmﬁzonsum'pﬂm@eoﬁeo aumtipycias abgnopyrine,

d by f th d f
apagzre%e ?é?eutmb Hurotiegpesengo '155 %@.ﬂ?‘f"&ﬁ’&? ﬁ‘&“ﬁ"é‘&aﬁ‘&‘ﬁ%’ﬁéﬁ
colekiSinB f1RphidsbL Brobbietia! SlifnFmRaohe h:kd%ﬁﬂ)ﬁbmaﬂﬁb %t Bgambihasone

active ingredients with liquid car |ers i.nel
andipthergriucospiticaids angd;ag agticgetiqagent, s %lﬁ%‘ﬁvdﬁa t he
meEH g)g)f&:{yd%rﬁ ;Jehao&eiwcﬁfbrpérﬁs@bme%zme

or ex a tablet can be prepared y

trimoethefrenzamide, O@ﬂamﬁetrqmar@ammr gicayewsitis be
0915 ?ann d‘% e, W E%l%‘hﬂ@ b%lﬁopnde,

I've 1 ngredi ow ng form such as

bu@auﬁetlebnpr@a,myuhm¢ d)qnbnlmdahaw dwb@ﬁﬂowdphswﬂﬂ meclizine,

Mol. ded bI ets _ca
mefifipdl, RS abiihe; CRmeRRy} BUABEnE SelPanlg dulbifie,
tet:l%ﬁycﬁ'bcﬁmﬁﬁbl ]?’MI ﬂil@iylpmhe,lﬁhﬂwoﬂeﬁimhb uemp:jsemﬁzﬂ,éﬂq ala mixture thereof.
anpl es_o ci pi ents t.hat e u in.ora
{ngisage f B¥HPIEY LV PSP eﬂﬁf‘élg’lrglerfﬁamem
prevértioh@ld/of maRhgtafns of CNGlifjufies aﬁid&blﬂieﬂ gyRidbites iabklde, but are not
i | ubricants. Binders suitable for use in

limifed forifREyneraedul oTyARENTS; WHEUMATHPRIESSIYS 889055 ABtyRETIERtives,
antRohviflfdts) anﬁdlg?éé SifknlO mt?ﬂﬁt@leﬁﬁg%ﬁﬁ{hnn?%‘cﬁ&&s SAritidEpessants,

or other starc gelatin, natura thetic
berggmzepmsm@mm snaraiingSed o b@fwzors%hm@n@l@aema used in

| .
B NS A e S e PR o o

ared:st 1nwlae¢ tnes;te(reldg {e.g. egluyd:cmm&ﬂ osh as,dat mnlmwd to,
car th I

e Blrfiol i P e o i) S 4Bl e Rory agent,
nmet hyl cel | uI ose, pre-gelatinized starch,
hydr oxypr opyl nethyl cell uI_o3'55e_L (e.g., Nos. 2208,
2906, 2910), mcrocrystalline cellul ose, and m xtures
thereof. [141] Suitable fornms of mcrocrystalline
cellul ose include, but are not limted to, the
materials sold as AVI CEL- PH 10l1, AVI CEL-PH 103 AVI CEL
RC- 581, AVI CEL- PH105 (avail able from FMC Cor porati on,




[142] Exanples of fillers suitable for use in the

phar maceuti cal conpositions and dosage forns provi ded

herein include, but are not Iimted to, talc, calcium

carbonate (e.g., granules or powder), PCT/US2008/003602
Woﬁ{’(@?‘gisﬂést alline cellul ose, powdered cellul ose, .
incRiifle! Bteft liteited o) napienteni sodium, dicldfenac sadiun, distoféar pptassium,

starch, pmgel ati.ni zed ,starc and, m xt ures_t.he
celgaiop PGP GRa P PR T e, RBLTE FEgRroten
nabufhetdnl, RRRoGBDACHER M ate, MIREGRAIde] SulthsMamimh polt sAE, Rblo-D

about 99 wel g’ht percent of the pharnmaceuti cal

ImmyunpGisibulinmysephrnyiagemp Sihcycipspppe. 5zaihiopeRe. S elimy
b&@:&éﬁﬁgiga?lg%ﬁg{a&;sgﬁm% g&{?%ls&lﬁyﬂé 244 GRethyt RbRIyEatd, Rigflunisal,

n expose . an ‘aqueous_eneronrrent . . .
salshitd, el miadzive; sutfosalazine, acstaminerthen; indomethpcimsulindac, mefenamic acid,

e P Ly Al s gl o

pirenichei, rhéiexices, angrroxiza, tioaivam, Fivosicam, tendxidapt, ghenylbutazone,

t of disint t that i ' .
oxsigEene SnEbEy FRERPII Pl ot hiBuiblitkobeleld sodium
thid@BAlhté CairRFiadinethibaexany, chiehidive fallopufinul nprebinecid peudfinpyrazone and

bergRmEsAroRa R CANE Ees BFHBERY A01 RSP i PRFR
i 0 _. o] 1 » H . H \ ‘ltm -
corg%rgﬁgﬂg%ﬁgﬁte@%%m%%%ﬁﬁﬁeﬁm& chéthyifignadate, d!threo

armaceuti cal conpositions cqnprjse

methylphenidetst dighsotmethyphenidate. lerpre-methylphgnigste, d-
i ) 1 -
mc:p'g_;%hgﬁxt%g{g?&- | He?rﬁh:{ﬁ;@ﬁﬂ%ti,iaﬁﬁ% ARANE thered! aﬂﬁia ﬁialireﬂc agent

| nt_eg D sintegrants
suchas, e nuskditedtopmannitd.dutoseraide calygsoadi andones- and dosage

forms inglude, "but ar Wy -
g o et g erdiacli sl hiifie G w @8R EPRtament
preﬁ‘faliltidﬂ z@lﬁﬁbr nﬁhf@ﬁﬁhﬁ'&f &)Gﬁgl_cﬁ{mﬂ singp T]nda'lsl]ated:sydnt:ﬁremes incitude, but
ol acrilin assi um sodi um starc col ate o
aregot Fanged i < SRR R Sy doiope Sy frPke bl
an &E@F:ﬁ@pﬁ&igaﬁr(gﬁa}éﬁmg pregibaiScarbinetpinb,gixo@baebine/ levitiracetam,
cellTul'oses, gunms, and m xtures th r?ogi&g_v\o .
topFaweie), ERRnEREthaxs agrukGrPedyR channe Plackingagshi &sHeHYe
it 6y Ya&Harb inRiv6I A SHioiCalent Q3R ihARGomsdlIA6Sa8mpound,

forms 'nclude, but are not limted to, calci Lim

a combipetioragenh g sthanknavareraoaventppd egentypsed i figep therapy.
; LJ; ' L4 8] NedBHsH, bRYcontin, morphine,

Sp%]'é# (ggé)t%kn)f? ‘]’esjr%‘é"‘g‘{‘%%gﬁrgé‘? erﬁégltsbofs, tg%’eair’?og acrd

topsrantiateyrainitcuptiling moftaiptiline, shbamhyeapinsg beiadenn. §.eQEP db Fecaine, o-

ol R s B o Lt

cabergtdins ] ramiticgole ditydrochloeidt arppiatiold, amantediat bydragfdoride, selegiline

nd m.xtures, thereof. Additiopnal | icants knclude,
by frEiiops gpTte BTG erot Atk R Tag o
clofByiat hetéigide, Mo MYHBxa R A6 Ragone, ditacBpdriz] pitysestighie saticlate,
coagul at ed aerosol .of synthetic silica gnarketqugx
physesfiemige syfate; physostigmingromidapnegsagqune bromidgnegstiemine
me%‘klléuﬁﬁfé, sthBetioflitn PRIBHYE ledsphshithy chRRiAL, trineObraR@siMb chloride,
), and mxtures thereof. |f used at all, lubricants
obideximsechipsidg, trimedaximedunpmidss dipeatd menewirasegdtopRoRimg ht
5 ) s o _
Py Bl Eline St A PG Sl S, IO RE SOIER, R0 aE B assium,
celesvisiiy iswlindas, oxaprozing diflunisal) eiodejac, merlenieasnpbypselsn.cketoprofen,
naf QRN LALLM AR MELEL enINAL Aldfash BAROS1d salts, RHo-D
m cr octysta 1% he el T Urose, pol yvi nyl pyrr |d%ne,
stearic acid, colloidal anhydrous silica, and
gelatin. 4.5.2 CONTROLLED RHEASE DOSAGE FORMS
[147] Active ingredients such as the conpounds
provi ded herein can be adm nistered by controlled
rel ease nmeans or by delivery devices that are well
known to those of ordinary skill in the art. Exanples
include, but are not limted to, those described in




WO 2008/ 115516PCT1U520081003602 [148] All controlled

rel ease pharnaceutical products have a comon goal of

i mprovi ng drug therapy over that achieved by their

n rolled counterparts. ldeally, the wse RbedHoscez
WO&E‘{&P%‘{_\/ designed controlled rel ease preparation in
ImABEH Gbulid, @@tcﬁpﬁﬁnyleﬁe mb&uh cyeﬂospmde lagathiopting, mmnlonus,

drug .subst anc CUE ont r t
v R, e AR it S s s
salsaffd, Bl%hiaﬁﬂ?,rsﬁlhﬁ@g&xrfeoédﬂﬂgﬁh@hl% mdmhet?&ne xﬁlﬁfﬁée,dnefgnannc acid,
act|V|ty of  the drug, reduc r.e nc an
me¢1n@pemao@m tobmetit kpiorolefe ChIP?FD&g&l‘F?‘B&?%ﬁW%d
plr(;)? Skl 5}8%399:' | Rl PR R am froRRamSEidotiSari thRfidcatd) 9héxiyﬂﬁltazone
fiset of actron or ot her characterlstlcs such
oxslphadmtdzen&a asumfnnemnmwgmeamzmm!w arphiqelygose, gold sodium
rrence f
iR SRR ik, Bop PPl el M
benzhrotnaad»deybmahﬁhmna anchatharglu@bomwés (mwlmucnude, dompendone

il e A A e

| | %r&%ﬁﬁxk&; ﬁc?ﬂwuam nﬁfnoetmlugﬂ?rmmxm;n?am;da aziasearon
eve erapeutic or actic effect, aqver
bergqyieu, Hearsmss broppEide, RLITE, IF PR roRiAG figehydrinate,
dlpﬁ&P aéeﬁ&?lmébfhz%%eﬂhﬁllzﬁlemaﬁﬁhhazﬁﬁendﬂw& ) er:m;rl, :
re ease from t he dosage format a rate that W
pipepting scanaming sulpidde, m@%aﬁgahmla‘!}w}ﬁm%
cgg;‘? ?}aﬁ% {rglggét}gheag@g r&%ﬂ ed rel ease of an
I ve | ngredi enf can e stinul ated by various
[115pn d| t | oE&mpid afdiecapd dotive sasttsithatimay bepiged forithe treatment,
{e D L [
pu;é%u | [ Wa%%%fgi&gﬁ{bﬁ%?&?%ﬂ% &rh?gay &iE&leQIg i&(ﬁ\hde but are
nmﬂﬁmﬁﬁnﬁﬁﬁﬁakwkhs dmhgsﬁayGhdndmgmumswemedﬂuﬂmﬁgLfﬁand

conu RS Sl N2 P o S Mo R, frereron

alfANH] ketterd difonl, ite@aon QITH-A8) lﬁeﬁtamanemrm andhintdrferorsgmnma-1 b;
ééee Sefton, CRC Crit Ref BI Eng. .14: 201 (%9%”2

a3 P PRy s BSOBIEH g1 BV Aor U0 TG S Gy ures;

HEN{n%Eﬁ@*M (N]IPRB@&'N“S%& DAt S8R PatehﬂN@ ISORO0E19); Gardos channel

odi ment, polyneric materials can be used.

antagesistesuch sbelgiriaarole andopm} Bribare desivatis: @9@{(&% protein C;
%:Bh@fb%g F Elo@d Sdf@fg%iooﬁtsu@s@ltﬁ? Q&cﬂ@z‘s 'H?:hﬁ)sﬁin&ﬁ or Hc:mospanTM PS
ern1ne3 practitioner o skill, i.e.,
(Sanegt)i r i ng onI y a fraction of the syst em c dose (see

[Il‘éél eé se, 39%?“:?'}/%9'0?%' éB%%?é\ég%fl}e%I&c%@ rﬂhﬁlﬁaﬁ:@uﬂcaﬂy

acceptable ghlk,adlvate] daﬁmte,mmm er picdmgsberdof, and fire second active

N e S R R T T s

of Aidkihistratich. OFhe sRRABIIBL T paRicARE Fottebadministration employed for a
olybutylnethacrylat pl ast.i ci zed 05 unpl ast.i ci zed
parEig i AcHy® 8% PRl epep agehea%sawr 3L (gigasthees i gan be

adrﬁﬁkéﬁﬁ'&hb’xjaﬁ? Qi BbERBAbaiRy privitidl Etbrif g AR Blood stream) and the disease
pol yi sopr ene ol yi so ene pol ybut adi ene,
belpmnyeemy@emf‘ tramﬁommmés BrO¥isisd hgrginris oral. Routes of
|
adriifnts ﬂ&?i‘o‘i %&d RV %%egfs[ %ﬁ{l?’b&lgﬁ%@ Senowh ltd gﬁggof ordinary

car nate yners, ICc polyners su
skilynithegal Seqfe.gostiowicians’ BevhAefarenoad6eeha¥06).i ¢ aci d,
col I agen, cross-I|inked pol yvinyl al cohol and
cross-linked partially hydrolyzed WO
2008/ 115516PCT/ US2008/ 003602 pol yvi nyl acetate, that
i's surrounded by an outer pojyneric nenbrane, e.g.,
pol yet hyl ene, pol ypropyl ene, ethylene/propylene
copol yners, ethylene/ethyl acrylate copol yners,
et hyl ene/ vi nyl acet ate copol yners, silicone rubbers,
pol ydi et hyl sil oxanes, neoprene rubber, chlorinated
pol yet hyl ene, pol yvinyl chl oride, vinylchloride

[@.» (@)




[ 153] Conpounds that increase the solubility of one

or nore of the active ingredients disclosed herein

can al so be incorporated into the parenteral dosage

f or exanple, cyclodextrin and its dgidpyabbisRessoz
WO@%ﬁglgsed to increase the solubility of .a conpound
[up] ovi dedinfone embodiGeat, tiee gcondlactve mmemadmustered intravenously or

, 134, %1%7 gV\/m ch.is %‘ggorgorat edﬁhgr%n[%ﬁ&ﬁfa%{}%q%@mg

ﬁoM@Mmmo mhom hbcud] 0 Hasboard Soang) orfioasatiout 50 to about

dosage for prOV|d herein j ncl ude, re
200 1g; tlag spesine o e pesent ctiv gt MO GePeaf o igRecific sgent

uscAURR A1 R ﬁ?scas@lﬁgl rtl%&éd %E u@hﬁ%ﬂ 180 BdveAlyind stage of disease, and the
pf epdrati ons, ther forns known to one of skill in

ampirg(shof comnd%prgvxdeckbwwgpé any optiqeabaddifiangh gctiye agents
e L4 20t h eds., Mack Publi shing,
wé%?&ﬁl% t&%ﬁgﬁd 2000); and I ntroduction to
[11Bhar maceas dxsakssid)slmyélefaﬁmn, aldorencompaseskis & nEdhpdyefireducing,
Phi | a
g AP g BB ot oAt Rty 2l Sl Yomvenionsl therapy
inchelirfgo bun Hoalimited o, sugtlyveimethosapyamdatioh thyedpy, horﬁxmsl] therapy,

oo Gat S i B B

%@'adﬁlnﬁﬁﬁgz%dft@{x fﬁueﬂﬂﬁ OTREShgiElg R TaBenNthe becuM:énbe of the
nown to those skilled in the pharnmaceutical arts, :

adm%@sw%w@wwmab el@P¥sue to which a given

phar maceyli ca%%{%gfn or dosage formw || be

applied. Tn o exci pi ents include, but |
[118% e not In mcemh@dlmtt% the prerhydassc opthrEeHic agiepty PEyvided
hergin/&9 {: yohie: BPA’JHSH& pangﬁt @@ﬁr}gner a involx%?@fe%}fﬁnistraﬁon

Myris | 'SOpr opy pa mtate
of m atttive egentt Ferragefiot of fimefodiowed bomssst Geu kimmtmuenon of the

w67 Rl rad PR R PR il spmigy, Cycing

theAd9ean tRIuphRE FBCAUHhan of felEpascs fol e or At oitthagerapies, avoid or
red e 519 B 8 9% QA0 Hetages, amdAy Hravisne Lt Hichol Bk e treatment.
ar mace i @ bbinibnd 8lcBmABEh AR b Vided &
‘“?Eck PubFF%ﬁEa%ﬁmpA (1980, 1990 an 20 of)mms
adpipsgred Aailypip agimgle eniyidad dencs 4 oupiRsEE PeskyFycly With a rest period
| on&%@Q Sl b BWEBYedih S CyBiteAtl bS] ARECIRRIY RediRhby Ydhber, and

one or nore activé ingredi'ent: Also, the polarity
ienath of dosing eylesiarbeiingreaspd.s Thusnanother embgdimentencompreses e
wfof Sl OISl 55 oy SV B e
admimigperad &lione slnqret sy enfoodiment, e catnpeunct previded herein is

et SO B Ay

xiditydo apandf to @hﬁﬁraas‘eamdm:ﬁvs emedms 1sa10l: alpm Hemg hdmirﬁstered
r the fornmul gti,pon, as ane |SI
[12§ rfact afﬂ one &i’ég"ﬁen&é‘\‘f 'I"? ﬁg‘e Amnistered daily and
corﬁﬁiﬂ@ﬁsﬂ)afdr oS HRHRE ks eabsd dfffanhasowuhng foRdboGt 500 mg per
salts, solvates, prodrugs, clathrates,

day, fellawsddyeest ofone REMWR WERKS: ﬁh@h%*@ﬂdgn%% thsodqse ggp be from
abdu® 1 ' &Jh%ﬁu@@oliﬁé fhdae ame nqnﬁg f5atRbt tioemé &9dth bb&\f 1 mg to about

composi tion. 6 KITS I n"one enbodi ent, active
200 mgs Bomabewt lﬁrmg tojelwuh Qe'inﬁ foma ahet Oglome fie ahas 8@ mep fram about
patient at the same tine or by the sanme route of
~adm nistration. In another enbodi nent, provided are
kits which can sinplify the adm nistration of
appropri ate anmounts of actilwg.ingredients.




WO 2008/ 115516PCT/ 1JS2008/ 003602 [ 158] I n one
enbodi nent, a kit conprises a dosage formof a
conmpound provided herein. Kits can further conprise

al active ingredients such as obli ppqFRBes/003602
Wog@g}ﬁgsgﬂsee) mel phal an, G CSF, GwW CSF, EPQ,

1 migap aborst 40 mgjﬁ-omrdimni Hlemg ito atrut é& mg, froevabpeZ9, mg fgbout 30 mg, |

COX- hi b| t ent f CI prof | oxaci n,
or fFpmg %@’EE %)g(h %@1 %®%-C, vinorel bi ne,
[122 otret lllﬁ @h@em%@diﬁieﬁt— aebmpmnd movided imreinand a second active
ar macol ogi ca ctiyve putant..or rivativ A .
ingleq i MBS S e B ACTHBRBHT DS FARAPS proyided herein
occﬁg'ﬂf t3K)Q5‘ ﬁb nﬁﬁﬁtbé’}ﬁldrﬁ& {iRGeeod SclinCinhidient) dtm@g £oyudd of four to

[im t ed t hose di scl osed .herein (see,

six ygeks: dnawtégr embodigngnt, the eAmRPAHARRS & CRERPYI d REpyiged byyein and »
seolif SN RVt BELABNR /e 2 Bustiaioh @B 5 inutes

e actli Exanpl es of such devices
everngiclede, but are not limted to, syri nges drip bags,

t ches, I ohi :
B28hpr i se @éﬁlg n%ﬁno 3 f%%ﬁ@% d@r@%}ﬁn at :égf;};ﬁgﬁgu%ﬁahnem ®
ety et A

ive | i
3399&?&511 °‘ﬁt ‘Eﬁog@‘ﬁtggee}?ﬁ%dl ent is provi ded in a
sol id f%m#ﬁ&kme&zmqwﬁsmmmmsmm AGE FORMS

admi ni stratton, the Kit _can cogp seal ed,

[12dbnt ai ne?haﬂfm&“%‘éﬁl campesitientican B PremEtign of {pglividual,
sm% an?% &?1@ PRarfHas sl cﬁﬁ&nﬁﬂésﬁi@ﬁm dosage forms provided herein
artlc ree sterile solution t

hat is suitable
confifgise pap@pomrouéni bersiny aft 3 Mﬁ?ﬂﬂé’wfable salt, solvate,

R63 A o Yr REGE HERbL GRSl kB fonsanll dasage
S'teno mat e ?’5}:1% te or 'I nj ecti on USP; baquenosus e forms
camfatﬂlerloempﬁsmﬁnm,mmexﬁpienisi mted to, Sodium Chloride

jecti Ri nger'.s i '
1280 £ os Plare i) Freb o obBE RARR iR ieptin can ao
corlpritzg @he 51- iletﬁﬂaﬁi' ; tional amtremgmdmtdollbcamds@lf ﬁptllmahh:casi, or
to ohol ,. .pol yet hyl ene
ad‘%“iﬂ‘}glac ‘ﬁﬁ @P@%‘@d §%‘gﬂ 45’p Y§h- aqueous
j126ehi cl esgiapsel l&naaosa{gatfoxmtprbwm:d Kdein @re sitable &bﬂ oral, mucosal (e.g.,
cottonseed oil, peanut oil sesaag%gm [, .eth ol eat e,

naspl itisgyal. vagimab byecal, of serta s ptenteml (g gafibcu W
boileﬁ 16 NidiBrusSRin &k RALAR), &c?ﬁc& 26 B3R dPaHRjof Gther ophthahmc

er are illustrated by the 1 owmng non-limting
premmsb $rangdenmad| o transcutaneous administration to apatient. Examples of

dosgigel(q %gﬁéé mfﬁglg,d)fﬂé %ﬂo‘é hRERaXd:) fabrets PRl QuYsuRRERRK ¥4 sdfbelastic

gelatin capsules; cachets; troches; lozenges; dispersions; suppositories; powders; aerosols

H

(e.g., nasal sprays or inhalers); gels; liquid dosage forms suitable for oral or mucosal
admm!stratlon to a patient, including suspensions (e.g., aqueous or non-aqueous liquid
suspensions, oil-in-water emulsions, or a water-in-oil liquid emulsions), solutions, and -
elixirs; liquid dosage forms suitablie for parenteraladministration to a patient; eye drops or
other ophthalmic preparations suitable for topical administration; and sterile solids {(e.g.,
crystalline or amorphous solids) that can be reconstituted to provide liquid dosage forms
suitable for parenteral administration to a patient.

-39



OOH Step 1: -48- WO
2008/ 115516PCT/ 1JS2008/ 003602 [162] Methyl i odide
(30.2 g, 213 nunol) was added to a stirred mxture of

3- _nitrophthalic acid (15.0g, 71.0 mmol) a '
Woﬁ?"é‘g?‘%ﬁ?ate (23.9g, 284 mmol) in DVF (150 %ﬁ“g’?“’?’gﬁé‘?ﬁ”

f12¥g ln”p g r ath’liﬂe&:on@lbditibh,&ha@@,( and @p&\aﬁddshg&rfohaawﬁtjtypm&ywary
dengediB an PGS 0BoTRRaUTPls = 128l S ot B SR el o discase
mafBbritsfl larbSGmibunis e n¥es merel o dled suiveirighedidnbyit cangrisas than a

(3 x 150 ' nL) and the organic phases were_washed wth
dossge formednposHFepis HaRFRa! YBES SHRISG\SIBURAT Gpaenterel
dosgé@fbhg'r% bl QnﬁlFer At 8PS G rhére BEIHE aBiivEThErtdients it

ester as a pale yellow solid, in 95%yield;, 111NMR )
confyfi3€x Gian 8n BrabBosage f@mIYsed 1 tozat the same giseasp. Fheserand gther ways in

8,1 Hz : '
sl byl il Bt T2 B 6 0B8] P 2 Kt
thoﬁe;ﬁi:éﬂdala'ﬁ lﬁaeam i Seeppiat Remingtonls Rhatmeresidtigh! Seieness, 20 5edggviack

) ed. Maintaining the cooling, tin

P“‘giwg%%?@gES g, 314 nmol) was added )
[128pr t : Onwfeﬁ%ﬁ&hﬁggq_ihhﬂﬁhcaiﬁﬁwcmpmiﬁﬁni #ralvdosage forms

conpl etion of the addition, the cooli bat h . .
oS P CEPTPICHRINY BB SIERIH TR KaRTL e Ape giilled in the
art @ %p%ﬁ-ml i gﬁl g?d é&gfihmltﬁgl%x&nw oPQifabR dxgipinRard frovided herein.

] | 1 d .sodi um bi carbonate, and the )
Whetheuk pamtigulat secipientimsiiieRle ferinearposetion i Phasmagentical ( 3

XoasRibnHrk ' MWRh! MRSAGH (e dfincludin
corfaiibufe toBRE i g GRIR, QR SRR M tocluding
butaoa fimitad & theprayindihich the desage dorngwilhbaasiprinistgraddo apgent. For

di net hyl. ester as a. ye ' ' Vi o .
exigl o S nfonn Y Siab Y ) ok BRUBAE s W e in
paréiifpral Bosége fodks. The sdtabilitly of @ partiduler eizipicht iy alse depend on the
spe(pgi%’ apﬁji}lrél lﬂg%fiéﬂ?sgll_l'z the gosigelfogm.%br élx%pkz ‘tIiZeA'c{eEOrngosftioZr of some
active ingredients may be accelerated by some excipients such as lactose, or when exposed
to water. Active ingredients that comprise primary or secondary amines are particularly
susceptible to such accelerated decomposition. Consequently, provided are pharmaceutical

compositions and dosage forms that contain little, if any, lactose other mono- or di-

saccharides. As used herein, the term “lactose-free” means that the amount of lactose
présent, if any, is insufficient to substantially increase the degradation rate of an active
ingredient.

[129} Lactose-free compositions can comprise excipients that are well known in
the art and are listed, for example, in the U.S. Pharmacopeia (USP) 25-NF20 (2002). Tn
general, lactose-free compositions comprise active ingredients, a binder/filler, and a
lubricant in pharmaceutically compaﬁble and pharmaceutically acceptable amounts. In one
embodiment, lactose-free dosage forms comprise active ingredients, microcrystalline
cellulose, pre-gelatinized starch, and magnesium stearate.

{130] Also provided are anhydrous pharmaceutical compesitions and dosage forms
comprising active ingredients, since water can facilitate the degradation of some

compounds. For example, the addition of water (e.g., 5%) is widely accepted in the
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[164] A solution of 3-amrtophthalic acid dinethyl
ester (9.5 g, 45.4 mol) in 1.1 water-cone. HCl (300
m.) was cooled to O C, during cooling, a

itate formed. A solution of NaNC2 (p3pRrs9e0s/003602
WO%&%]‘%}%OI) in 10 nL water 'was then added slowy

phafiidcBiiedal kibdastaaedrd g sinatlating ldietteme stofage iborder to determme

t hr qughout th it onpl eti.on o the

chasgeign LS Aich s5ahpi it i on b o iR o g % gt O o Jens T

Cartteﬁse& Cbmgmﬁlﬁﬁgzb %@{cgaz&ctﬂ P%ti@e <dl| Bd.| mmt DKkke{r,MYSNY 1995,
in 30 of 1:1 water cone.

op. 39-801 § Bwffvss m@ad Bigt agqclcsHE e depRmmpdrgion of Soine ApmpeRds.
-rmts'tﬁgeat e gtgmﬂﬂam%ﬁtst elg%m&hte Qb moisture and/or

e mxture s irred with heating
hurmdtty a0 cnnmésqncan@tewdsimwa@ufmt@@ handling.inagkagingpstorage,

shtp-ll::li]e t,{ghégggﬁfbfg@g xiracted with CH2A 2 (3 x 150 inL)

I'ned organic extracts were washed with

[13%at er ( FAnhydfsies WWS&W)W forms can be prepared
t ed d t i.d
o IS e o AT B T AR 5 iy

conhﬂﬂioﬁ&" Plainfcbuibal béinpofitunnad dedapy Forms etz temprissiaciose and at

i ght purple_solid, and vvas_thentrit rated wth
eaaﬁe;zw@ye ingredient dhpt’ cawan%ﬁs AFEmaRy oF speongary gning spanydrous if
b Q idi xﬂh n@&u&cﬁ@ﬂn RBaging, and/or
bRt BB it im Bt S LB i S

stor@gm:lespec@ds 90 (s, 3H), 3.99 (s, 3H) '7.19 (t, J =
[13% m xt ur e o1 “gual gﬁ't gz]'ma(lsﬁnf%l c%n%mt:@'ﬁ');houﬁ? gggtggag?cﬁ %@tomd
such tenitsiant{y@rd8 ngturdis nainteinkd. Amrcboglwmhmm eRmpaitpng are, in

of .a .60% di sper Si.oNn
oneiripatiney RAEbTas) uSith m i Rpotm G pre e Bxp iy & iferidh thar
theftdh be&nbladmhtshﬁhble f(&ﬁluthrﬁkmetﬂminpkstoé Bln(able(p@ka@ginclude,

e

blidi€? ttsem% s&sand quenched by the addltl on of
sa?ﬁat ed N g:l 15 nL). Volatiles were rgﬁtg)ved undg}PPT

[133kduced Hlse ggqmed arp pharmereytieal RREPERGYSEnG J03p8R £s
% e %@%ﬂiﬁlméslﬁgt elilce FraRlbyYvhick &4 @&tﬂre (€tient will

, and the aqueous phase Wwas extract ed

decamom Such oompennds, Whish aripleried iegn a8 1%1%?& s“"\ﬁi%‘fi% but are

nou L e e R e i S B P

[134p ueous IME tezmoun@anditypesvlicxdipients, fhawmennipangrspecifiptypes of

s e F U YRR ERBr s ot o

to0, Bre@dutaBY hﬂ:xgmh W)bﬁ);tdmhhhated ® ]muenl's.d ﬁ‘lmtdw:ltbt)dsnm‘t,, dosage forms

co-rﬁ,'w%%i@” Rmpg 2 Epravids Sél hgﬁcetaf%tgﬁglof@%% 8'1@1%1%315500 mg, In
oth@n"&nbo@uﬁ&m@ d%ﬂag@ﬁbnﬂs]é&nprﬁe 9 onipélihd (provi ereid iD&n amount of

(dd ) 3; (
-abopg@la 2.5 136105 123, 15475 36,56 5618 ot 200, 250, B 200, aso,
q;gé A m xture of 3-(2-nmet hoxy phenoxy) - pht hal i ¢
aC| di et ester (0.75 g, 2.4 mmol) and 3N, NaCH
1136150 ) tnmt%fqr serbofingenty dpgage ﬁvagls ReBpass thesecand getive dpgredient in
an dmdlint $PF A dasw iGo0' s, £A 16541318 abdi® Sﬁ@lﬁéeﬂ{}m%‘éut 1010 about
renoved er vacuu he residue was dissol ved
350mag.ar f(omebmﬁo mmbmgﬂ%mgmﬁtf wow@wzsp@gﬁx am@nmf)ﬂw second
I
acifJefho bl bl o B0 Rl Bl e o it or BEGHBA el reated
vvlth water (3 x 75 L), dr|ed (MpS™), and
evaporated, providing 0.53 g;of
3- (2- met hoxy- phenoxy) - phthalic acid, in 78%yield;
11 NVR (DVBO-d6) 5 3.76 (s, 3H), 6.82 (dd, J = 8.4
Hz, .1= 0.9 Hz, 111), 6.95-6.98 (m 2H), 7.16-7.23
(m 211), 7.39 (t, 3 = 8.0 Hz, 111), 7.58 (d, 3 = 8.2
Hz, 111). Step 6: [161A m xture of

Py P - ~ - . - . 7 o e a e Py




WD 20081115516PCTM52008/ 003602 net hanol gradi ent,
eluting the title conpound at 95:5 CH2C12- net hanol ,
0.59 g, in 88%yi eld; np 223-225 C, HPLC, Waters

G18, 3.9 x 150 mm 5 pm 1 nl/ m BerdfQo0d/dd3ss
wo kRIS s v o 1 % HBPOL, 6. 06(90. 46% : 11. TGy 2otz

or xﬂﬂﬂ?& th3 aﬁﬁuﬁt(s’bbf @mbmbfhﬂ@d, pravigal iReréi, gochang eptional additional
2.8 (m %375 142 5.15 (dd, J = 12.4
actiyp agegts wﬂsufsﬁnﬂﬁ inistereg Ig@epgtient _ g 5ty 1) 7. 06

(t2 |~LZ-475§ kBRAlJﬂQ)SA?}]iFOM (m 3H), 7 54 (d, J =

.12 (%, J =70 Fe, 1
[136h1); | ﬁbtalgmep%@resqﬂ@nz tha areﬂ“égfg s 0@1 a@e&#'mm can be
pro%%d %s dv%gt gosa%é @or?ns, Qlugcg ad; bu@-gét lﬁnteligg t@olet@ £e7 (g.2chewable
tabn;m capieﬂs?&P&;lesAﬂad hqt@das Er;eg f ﬂﬁVO@QGmB$)r §@sh d@ag% ﬁmile contain

e bt o it B et Mo prarmac
weld lhéomﬁorthesb -shitled mthgchgi .Saee ger;egdlbzpfipecmgﬂ ﬁé@?ﬂﬁlﬁ"@@
S"‘%?r}’ﬁs %%&{dlq\iac&gub%gg,g%a gmghe m xt ur e( was °9
[139} 1 r T ed ORE dsdgdtork gsandeaheram atk prapad Sy tchmbirimgthe dotive

to 75-80 C for 2 hours. ,The xture.was cooled.to

ingpedismietin AP SFiRAl ST SR IR I PARPIPT ASSTHGE (4 goryentional
B B A B i B e g

depiendiog an ithe, foan oﬁnvemrntwm éwupéf@ adpminviatien Ereyamgle, excipients

s 5 3 O S i 198 b i v
gly%s Eﬂlsmm]ﬂts ﬂ@\&:@m}g ageﬁs rpreseBBli s, 8 colaring@gents, Examples of

exqﬁn  Bilols Tt s S, AR s e, gl BRI Rgges and

SR 16, buﬂz@e ﬂ&t I(Iﬁiiéd, tohsta:shess $@ak]mictecrystalling cellulose, diluents,
734&111 5.00 (1H,

n&ﬁ%fs( ‘E‘PF‘C%S’ %1“%‘15‘73%1 Yl '(eﬁﬂﬁ‘“%%ge% 62-2. 36
[ﬂsgwso S%In (%x;%%tsbédﬂ%% ]dgbﬁfl by ﬁnﬂ;ns]éiﬁabl‘ﬁ or cgpsules, in which case
solmementqagv employed.7ingnotiiey Smg‘ic‘%ms‘its ?é‘etsﬁné@ Soalid by standard .

aq‘fe% 4%1@%%%%%2%%@%%% vé—? 4. 65% o e ot the
mefwdn df plgrmay. dngengal, pheggweu{qca fgm@gsyglons\p@]i dosage forms are.
prepgrgg 4}}1r %ﬁﬁ&%ﬁ%&%ﬂ&%@ Q&l@ggngEﬂS@ gahe 1§gredxents with liquid carriers,

finely divided solid carriers, or both, and then shaping the product into the desired
presentation if necessary.

[139} For example, a tablet can be prepared by compression or molding,
Compressed tablets can be 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.

[140] Examples of excipients that can be used in oral dosage forms provided herein
include, but are not limited to, binders, fillers, disintegrants, and lubricants. Binders
suitable for use in pharmaceutical compositions and dosage forms include, but are not

limited to, corn starch, potato starch, or other starches, gelatin, natural and synthetic gums
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4- Benzyl oxy- 2- (2, 6-di oxo-pi peridin-3-3,1)-isoindole-1
,3-dione 0 O H Step 1: [169] A m xture of
3- hydroxypht hal i ¢ anhydride (4.96 g, 30.2 mmol) in

wo%&?%gé (60 m.) was ref:foxed for 3 h, COQJ(ﬁ%stzShsmosmz

hperature, and the sol vent was evaporate
sucluwwmm,amdiwm alginate siginfluaeid nﬂlesaigmaws lrowalcted ergacanth, guar

gum, 6@@%@&3@?@‘@?‘%{ (& gt néjsg\%g ug’a%gcgﬁiﬁga{bﬁ)methyl

celiB &G im Motk Sarm@,@nlr@@tl QéllvddseR Q@yfvmyl Byriolidbhe, methyl
sol vent was renoved under vacuum e E’EP eskgge

celiplgps, pro-gaietinizsdstaseln hydneyypropyd methy
hed with 2
291 bl UG xeipagpimasteyod 1 1 ner e

The resi due was chr omat
[14Hr aphed Smbig farntseof aricsocrystaljine gelbulese dngiidse bufare not limited to, _

6 _PH-
the 2”5‘5"“%%8&@ %i’?%%(l?t p 49@% acl da‘3 ‘épynglta g‘gslte G?PVICEL PH
105i (ﬂvazﬁﬂffb)ﬂm HMQW)M@B \8330@%91\{3@1’1, !581132 S@bs Marcus

dd
Hoéc,'_q_?Aé,_a@ g(tu:ﬁé fl‘nfreez }_§n slﬁgﬁﬁ]c gn%é?s({giWOg ngcrggryga@me
ceumb&ab ancﬂétbdﬁ%al éﬁ;%ox%ﬁethﬁb&lhﬂ&se sokiks B]VICHBILRGE58In Suitable
car bonat e e Pr
mﬁwogyoq low, mmmwwmlsn%r%gﬁ%fa%’&@g AOACRER 108 and Starch
15 tion of 3-hydroxy-phthalic acid dinmethyl ester
0?(1['1\% The reacti on

, 6.40 DMF (15 nL
(1453 Xt ur & Tperpies, o BSesowisaoie G ioin e BRFPBtIBFl camgosiions and
dos%xgeeﬁng.y V\E le?ﬁ? ndfeldds Eﬁl:lg BIREE ol BiBicdlb; tald) eal&%ﬂﬂ%ﬁmate (e.g.,

facteq W th ethyl acetate X

grafﬁns erqrisideBdmisroraystallinageiiutosoenomdared isaliy wres ﬁeweér kaolin,
ma%@@ﬁ%c)i n ?btg)ﬁgémgﬂ, h&g%; ;augg“ggum e resi du%gl%gg The
bm&é‘t&:@ Mﬂﬂr@ﬁhﬁ&elﬁdah gorapdsitions éss inagrieyembadiagcnt,eresent in from about
[, .ejut t duct .at, 7:
50 Shabous @ Saishicperpady otbs BhRes o PR ESL B drsEh b
;14%}3; gr ( I D’ﬁﬁb%?‘fgﬁ( i bé ﬁﬂéﬂﬁtﬁe@ﬁﬁb&}xh&nﬁmaﬂo‘ﬁde taBlefs, that
S,

disinjegrate whem expozed orAn agpﬁous 7n§§m(1}§m$ dTabfe}s i_&on%x'\_ﬁoo much
dlsig%ﬂﬁ g}a [disﬁ]:gréterﬁ: )éioHa[g@ @&l@&bﬁlﬁ&'c@ﬂ&nﬂbb Higtlel zﬁajaﬁcbtd

ester (1. 5.5 %% and @F{; %() ¢
disintegrateatet drsived ra@memm‘ilﬁlj ﬂlﬁ/&?@% sppitions. enj apount o
dls:r%ge%a\%ng g'lau I dfeﬁhér%&”rﬁu@ﬂﬁ@f Bb Bk to FBGinataN AlteV'@S release of the

er vacuum and the resi due was di ssol ved_ in
active imgredidGmay pe uspitiodarmmpalis caopiziosaee forms. 1hg ampunt of fisintegrant

used s i Wl i 58 AiuBilot g s ¥y diccomible o those of

ordﬁﬂa!ri ﬁﬁﬂ&h ﬂﬂdrtmm brelembadiment; pranfa@ticdl compositiens comprise from

st 8305 St iRreet e ins el T phou b g 5 el
perééﬁtoﬁﬁbsintéb?m@z (br, 211).

(144} Disintegrants that can be used in pharmaceutical compositions and dosage

2906

forms include, but are not limited to, agar-agar, alginic acid, calcium carbonate,
microcrystailine celiulose, croscarmellose sodium, crospovidone, polacrilin potassium,
sodium starch glycolate, potato or tapioca starch, other starches, pre-gelatinized starch,
other starches, clays, other algins, pther celluloses, gums, and mixtures thereof.
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Step 4: 11721A m xture of 3-benzyl oxy-phtlialic acid
(1.08 g, 4.00 mml) and rac-a- am noglutarimde
hydrochloride (0.65 g, 4.0 nmol) in pyridine (10 ni)

ed to reflux for 4 h. The reaction 456B /003602
Wo%ﬂgoo%ed and the sol vent was evaporated under

[145jacuum LhBfcdn®sthatan baasslia m,mdﬁdeutrcabctdn}ﬂosmm attdedosage

f"m(\%b“gl“g;’ré’%bgg gﬂ ’ﬁ?fg@ %\fg‘gg‘g&%tme : ueou‘fs-}ntl;l}%lgl" €, rmneral oil, light

minkR$ Sil W Rrik! S, nddriel) foR¥hpRA& BTl ethekr pipess stedheacid,
resulting solid was triturated with eth acet ate

sodiumplpury sulfats fale budrogsRaserbeRRiRbly OitdA 2, PEATAY Slepprseed oil,

e i Ty, B 3, R 35 hrsrn o,

ethyanmetts, ped; ar& mxxmesahwof révgdiionpljubricants irchide fopexample, a

o g6 05 el VL e Wl M) <

coagulBtkd AerBbl OF synthikly silfta (Ratkettd by DegigaEokpf Pigne; T5X)3CAB-O-SIL
Hz, 111), 538 (s, 2 2-.1 ( ;
(a2 pyrqgesic ﬁé{mﬁ*ﬂ‘fﬂe?r@t iO,Yd 57 93%"5?%@? Bifto, ,M*ﬁ.g@%f“g’,‘m‘l’s
therbbl). Ifhs?e@ bV 1 r{ BB Bedih 4h arinDof 168 than m:sm weight
115. 116. 6, 120.2, 127. 3, %é’g 0,. 128. 5, é%
rqeasofzhe pharmgeentisaj compegitjons ordegags formgnty which they are
mc@gg.‘lgt Cal cd for C201116N205: C, 65.93; H 4.43: N,

Found: C, 65.54; H, 4.35; N, 7.63.
[146Exanpl dn4ne embochment, a solid oral dosage form comprises a compound

o

acid eslieidal anhydybusdilioadamkggddtithal i ¢ aci d di net hyl ester
(13,2 £, EBYrGLERR ARFa(28 Pk Mok vontacs! U

car bonat :
[149| or obeAaive ilyredibste sich 43 thn J:ompoim@s provided hermiok can be

r ef I uxed ove eg%&aafe:he sg% 5 %é%d%?%%ﬂ?tf%’odwﬁggmm o
mom &&wy sRifiEth Weear(. 15rAdl}s indlude, Was e dovlihited\mt thosd described

in 6 S DemmNase BT Th SR SaP L She, gcgq,h 3383, 198 and 4 i 1o,
5 69{}??3!%2 fs@ﬁhy,séﬁé%%/ 190253863 079548, 5%36 4(7&5 354,556; 5639, 480; -

oro: hz’lox thalic acid di

MR P LENCHC ORI AT OF NETS Jeps
6,084 5HRYL 5 Was Nefo P34, i Ra1H6816,264,970; 6,267.981; 6,376.461; 6,419,961;

6,589,548; 6,613,358; 6,699,500 each of which is incorporated herein by reference. Such

dosage forms can be used fo provide siow or controlied release of one or more active
ingredients using, for example, hydropropylmethyl cellulose, other polymer matrices, gels,
permeable membranes, osmotic systems, multilayer coatings, microparticles, liposomes,
microspheres, or a combination thereof to provide the desired release profile in varying
proportions. Suitable controlied release formulations known to those of ordinary skill in the
art, including those described herein, can be readily selected for use with the active
ingredients provided herein. Thus, the compositions provided encompasse single unit
dosage forms suitable for oral administration such as, but not limited to, tablets, capsules,
gelcaps, and caplets that are adapted for controlied release.



WO 2008/ 115516PCTM52008/ 003602 Step 2: [174] A
sol ution of 3-(3-chloro-benzyl oxy)-phthalic acid
di methyl ester (1.9 g, 5.8 nmol) in reagent al cohol

and 3 N sodi um hydroxide (60 nl) WSwus2008/003602
Woﬁé’gﬁlﬁgd for two hours. The solution was evaporat ed

[148nd t he Allenttoled@east Iﬂmnhmdtmah pussitiets hveGoomimorpgaal of

hed wiith meth hl
impeRu g AP Ehess) SFPCA G REBLeNe o BT B Fied Pl Laeally, the
use §2%dn bRty WebiBnd dbvitroRéiBeRA®R HrépatatibhiGn elijcalratihér is
conbi ned organl c layers_was washed F@%’X?E wat er

charagerized)by spninimussf stancs (heinge; o cure or Sontrol the
conﬁn§§§cﬁﬂ;&gﬂ%ﬂéﬁ¥ ?t R@dntagds bfkcdioBdd @fcﬁsé’%hhﬁaﬂons

The product was used in t
inchudeextanded awuwm@lﬁﬂlefdmg,mducpwwﬂg%&m@ﬁcy, aptiporpased su joct

con% I, ( ﬁn g&&i&&g %&i&é‘ou?éfl (rgiezfsP RS Y se PR :ﬂﬁct the time of

am no- giutarimde
onsdtyf aaivnl cﬁroltltbe cljﬁatﬂéhsytps Such asrhM:t)d lcvp!mfrth@iw fhslcan thus affect
refl uxed os@% ni gh m xture was evaporated and

the pecurrenes; of § Yfif-‘feSSﬁ fl ash col um
[14§hr onat ogea E&Ysrdlﬁ’ﬂ&él@ék@ érmmtdriphe e detipns a)itislly wgleass an

3-chl oro- benzy) oxy)-2-(2 X0- BPi P,
vt ATHE (kYO ma LA o Do R Degiestied fhergndii effect,

#ﬁ%gﬂ [ Gdsts oy &a&taxnﬁm 1 of
and W&o@i&nﬁ%ﬁtﬁun i 50¥mCI—l3CI\l/00 1?& evel o

therapautic 98 pRhylasiiz efferpoves awextepied mopBeRbyma 2t d% tsimmam this
con%t%%t livﬁ of %ﬂgk& theé!o?g t% dgl%g(nﬁﬁ_st gé'&el&k%g from ﬂ%os@ge‘ﬂrm at a rate
that(vill réglaceGhi2 pmoilntAd dfug i gmetaboliwl ynd Q@rqqd fram tﬁq*aody |

o e P800 G iy i s o

but A8QifiRed b3BH 18mpirfurd GnziRd, Fdter, k8 8ﬂﬁ6ph)$5$0ﬂ@1 conditions or
165. 32, 166. 74, 169.89, 172.75. Anal Cal cd For
comgppndsi 614205C1 +0.1 H20: C, 59.96: H, 3.82: N, 6.99:

[15@ 008 89n, cgllﬂlb!ﬂ%mb@dn@tﬁﬁm drlg BapBbe adninGtddd usithg intravenous
anpl e

mﬁmc(mmmimawe RSPt pyE: ipmademal atch, BRgsofey o5 ofhes modes of
adrSiRishEle - hode SinBB&iment, a pump may be used (see, Sefion, CRC Crit. Ref.
Biomed. Eng. 14:201 (1987); Buchwald ef 4l., Surgery 88:507 (1980); Saudek ef al., N.
Engl. J. Med. 321:574 (1989)). In another embodiment, polymeric materials can be used. In
yet another embodiment, a conirolied release system can be placed in 2 subject at an
appropriate site determined by a practitioner of skill, i.e., thus requiring only a fraction of
the systemic dose (see, e.g., Goodson, Medical Applications of Controlled Release, vol. 2,

pp. 115-138 (1984)). Other controlled release systems are discussed in the review by
Langer (Science 249:1527-1533 (1990)). The active ingredient can be dispersed in a solid
inner matrix, e.g., polymethylmethacrylate, polybutylmethacrylate, plasticized or
unplasticized polyvinylchioride, plasticized nylon, plasticized polyethyleneterephthalate,
natural rubber, polyisoprene, polyisobutylene, polybutadiene, polyethylene, ethylene-
vinylacetate copolymers, silicone rubbers, polydimethylsiloxanes, silicone carbonate
copolymers, hydrophilic polymers such as hydrogels of esters of acrylic and methacrylic
acid, collagen, cross-linked polyvinylalcohol and cross-linked partially hydrolyzed
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Step 1: [176] To a stirred suspension of
3- hydroxyphthalic acid dinethyl ester (1.3 g, 6.3
rnnol) in acetone (20 nL) and potassium carbonate

wo(zgos@%is 19 mmol ) was added 4- chl orobenzyl ﬂ#ﬂ?gﬁd}fﬁosmz

6.6 nunol) and refluxed over ni ght.
polHahyl afdtaté@Biatqy aResiedibpatiodtiepoipadritutembrane, e.g., polyethylene,

tit d bet (100 d
pol{prstylones e pOPSISDRFOPPLEN eﬁ*rm@%f B Shsuibts SSunlemets
eth%ﬂehnﬂﬁ&&fat ﬁlﬁﬂ&s Ndiicond RHbEQHiBH 1B DsidikancRiDEZNe

dri ed, entrated and purlfled by flash col um
mbwr@ﬂm@daqg m:@mgﬂéyl Tide, M&ﬂonde copolymers with vinyl"

e 4 BRI, Bt e
butgirabbee epiclsibmbydiin hmbbrsf ethylhev/yinyl, aﬁqobalt qopnlyn&,@ybh)éenefmyl
el 0 B L A SR s
in b@liji ﬂhidfb I (I‘ﬁ@fjbtivﬁ lipgradient3hdd cﬁﬂ"dsheu Iﬁ\rhll;ghrthe( Duter pAPment jnembrane
was refluxed for t T t
el rale SRR HEP 587 HGRES of FOSBHEIFY M apegyperentere
cox&pb@fﬁohms)h@ﬂlﬁdmb&ﬂ oWithe spREIFD hteRaherBbDad well ASthe ndé of the

then acidified to pH around 4. The resulting
Smeckture was extracted with ethyl acetate (2 x 100

inL) and § ke %%%g gﬂps&(;mgvas washed w th
water (2 X 1 gi ve

[158} ( 4- chiRaranterbledusggeofops pﬁnmdmmafe#ed tfanatmtsdmamm goutes
%
mcﬁ@)?tgdbl{tep Wi ?1%%1’% ?ﬁer burl f I cation N&%t&b‘i@&njé&u&ﬁ}e

intramuscular, and intraarterial. In some embodiments, admmstratlon of a parenteral

dosage form bypasses patients’ natural defenses against contaminants, and thus, in these
embodiments, parenteral dosage forms are sterile or capable of being sterilized prior to
administration to a patient. Examples of parenterdl dosage forms include, but are not
Iimited to, solutions ready for injection, dry products ready to be dissolved or suspended in
a pharmacentically acceptable vehicle for injection, suspensions ready for injection, and
emulsions.

[152] Suitable vehicies that can be used to provide parenterai dosage forms are
well known to those skilled in the art. Examples include, but are not limited to: Water for
Injection USP; agueous vehicles such as, but not limited to, Sodivm Chloride Injection,
Ringer’s Injection, Dextrose Injection, Dextrose and Sodinm Chloride Injection, and
Lactated Ringer’s Injection; water-miscible vehicles such as, but not limited to, ethyl
alcohol, polyethylene glycol, and polypropylere glycol; and non-aqueous vehicles such as,
but not limited to, corn oil, cottonseed oil, peanut oil, sesame oil, ethyl oleate, isopropyl
myristate, and benzyl benzoate.

{153} Compounds that increase the solubility of one or more of the active
ingredients disclosed herein can alse be incorporated into the parenteral dosage forms. For
example, cyclodextrin and its derivatives can be used to increase the solubility of a
compound provided herein. See, e.g., U.S. Patent No. 5,134,127, which is incorporated

herein by reference.
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[1781A mi xture of 3-(4-chloro-benzyloxy)-phthalic
acid (1.9 g, 6.2 mml), alpha- am no-glutarim de
hydrochloride (1.1 g, 6.5 nunol) in pyridine was

refi overni ght. The m xture was evapor
wegﬁgnﬁ%i? g Pcass3eioossoz

ue was purified by flash col um

chr omat . ap mnmmc
4- (4-chloro- enzylox di ox

(15413 o1 o oA B Hdospe s KGYHes Rerein "gc‘“dzabﬁ‘]“*}ef not

limifddPto praysPiefosolibditfonsysmuitioys, ShsPensiuig) e Bd&a oithcfrm
1 mm ns)_| 24050nm 50/ 5%/ CH3CN/ Oﬁls,i% E 4 ps%G
H-eE 07

OPhQIagnrsfnfepamﬂonsa goothpripems known jq@Re
Reng E%to ’P ac,)ﬂtr%é gélegceg 2 imy 8“24&1 ZO@@ M%clg ﬁntﬁlsﬁﬁ ,(I-Bston PA

(19%,19@@9:1 2000% 3nd I@ﬁoc(zmmﬂqq Pmaceym Pogébge }IqqmsN} )ed Lea&

L3C
Feblgpg, ﬂg'%“ﬁdé%’sﬁg‘égi zé&ggé fopfg: lgi%a’blﬁ'éﬁ &%m@%%&% ’Ja}s'ieé Githin the
Oral]l{%glt% gan Eﬁﬁnﬁ%gii&ﬂ%nﬁ)ﬁth%ﬁﬁsmﬂs Qﬁbgﬂﬂ 169. 89,
ekt LB S85HL 8 i o oo o
be Zse@?o provide Soplcil alk@iipdsal osage forms encompassed herein are well known to
thoge) s‘cﬁk@,xg g&hég&ﬁ?@g&l ISk éﬂ%{%@ gn %eox QiR BTk icH 2 given
Sthfibdi %Blﬂ%‘é)s@fﬂt{;ﬁ' o &Qﬁ%mﬂge 4ppieB! In éﬂf‘eﬂﬂﬁdﬁﬁbrﬁ&xcxplents-

amx ure o xypht hal i ¢ anh drlde(3
mcmae,aaunamﬂoy Limited toam@rmtnugleﬂtaa? i #iplen c?lfPBSle*&Felem‘

butane»gg%%l 11%(?1351"%1%? W Qéfp%%pgﬁmltate, mmeral oil, and mixtures thereof |

to form solutions, emulsions or gels, which are non-toxic and pharmaceutically acceptable.
Moisturizers or humectants can also be added to pharmaceutical compositions and desage
forms. Examples of additional ingredients are well known in the art. See, ¢.g., Remington’s
Pharmaceutical Sciences, 16%,18% and 20" eds., Mack Publishing, Easton PA (1980, 1950
and 2000).

[156] The pH of a pharmaceutical composition or dosage form may also be
adjusted to improve delivery of one or more active ingredients. Also, the polarity of a
solvent carrier, its ionic strength, or tonicity can be adjusted to improve delivery.
Compounds such as stearates can also be added to pharmaceutical compositions or dosage
forms to alter the hydrophilicity or lipophilicity of one or more active ingredients so as to
improve delivery. In other embodiments, stearates can serve as a lipid vehicle for the

formulation, as an emulsifying agent or surfactant, or as a delivery-enhancing or
penetration-enhancing agent. In other embodiments, salts, solvates, prodrugs, clathrates, or
stereoisomers of the active ingredients can be used to further adjust the properties of the
resulting composition.

46 KITS
[157] In one embodiment, active ingredients provided herein are not administered
to a patient at the same time or by the same route of administration. In another
embodiment, provided are kits which can simplify the administration of appropriate

amounts of active ingredients.
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Hz, 111), 7.81-7.88 (m (S, 1H); 13C NWR
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A
120. 1, 127.3, 129.0, 05 130.8, 131.2, 133.3,
137.1, 137.5, 155.1, .3, 166.8, 169.9, 172.8;
Anal . Calcd for C20H1AN2§602 + 0.3 1120: C, 54.76; H,
3.35; N, 6.39. Found: C, '54.48; H 3.07; N, 629. WO
2008/ 115§&ﬁﬁa/ 1182008/ 003602 Exanple 7
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Cl Step 1: [1811To a stirred suspension of
3- hydroxyphthalic acid dinethyl ester (0.5 g, 2.4
mml ), (3, 5-dichloro-phenyl)-nethanol (0.84 g, 4.8

! and pol yner-supported tri phenyl ph i
w575 D0 R TRE (50 m) i | ce bach smooscon

163 owy a}fi@tayal iedite oY1 3amacl) eas bdde ke stirtell Mixinirt of 3-

g% .0 e i REGABRA  Lop T ind Do
(156681 3 RotnmPlosure RAd Hie! thixlre wabtheR Hesded iated Gilbath debd 60 °C

residue was purified by flash colum chronat ography
for ¢ it The migtereriesgs then pe into 700 mL of ice water, After the ice melted, the

o AR L) 0 gl e s
with waten €kt 580 mp.),wirtet (MigSD4) andevapurated,ipresiding 16.2ig«qf 3omitrophthalic

[ 1821A sql ut i f B0/ ciatd.
widhFt) Bk s Allooy i SR RO (D375 30
4,026, 8H), 16%4R, )5 8.1 H, bHRI8)36 (m,288gent al cohol (10 ni L) .

and 3 N sodj um hydroxide (10 inL) was refluxed for
two hour¥eP ¥he sol ution was evaporated and the

[163]3? ihd ue Arcllﬁlﬁxzdfé&%: V@(ﬁgﬁd]—(c\gﬁé. echol ((2% i19) wamcbowaglst? ©dC and then 3-
Wi met ene chloride X t hen idi.fied to ..
it phhali et GimetyEotar 8.0 en - hoERel) B Bddod MRS B fpoline

: ioHIvi i0d 8R18 fin,

tin iy lorRE 0% £, 13 pimbB sl el orkichibd Stoagfiod 9008 &
Follooving completieh afahejaddition, the cooling bath was removed and stirring proceeded

S e, NPT A BB 0o i i
bicarbeshté, And e remidingshixpureivtas extractedrwitiesthyl pestite (aki18f mL) and the
confipG SrabE FEER WAEN S RO G- WEre e 500 g
evaiBated, providing 11.3 g of 3-aminophthalic acid dimethryl ester as a yellow oil, in 86%
yield; "H NMR (CDCls) & 3.84 (s, 3H), 3.86 (s, 3H), 5.20 (br, 2H), 6.78 (dd,J=8.5Hz,J =
1.0 Hz, 1H), 6.90 (dd, 1H, J=7.3 Hz, ] = 1.0 Hz, 1H), 7.24 (t, = 7.8 Hz, I1H).

Step 3:
[164] A solution of 3-aminophthalic acid dimethyl ester (9.5 g, 45.4 mmol} in 1:1
water-conc. HCI (300 mL) was cooled to 0 °C; during cooling, a precicipitate formed. A
solution of NaNO; (3.5 g, 50.0 mmol) in 10 mL water was then added siowly, maintaining
the temperature between 0 — 5 °C throughout the addition. Following completion of the
addition, the mixture was stirred at this temperature for 10 minutes before adding a solution

of KI (11.3 g, 68.3 mmol} in 30 mL of 1:1 water-conc. HCL. This solution was added all at
once, and then the reaction flask was transferred immediately to an oil bath preheated to 65

_ °C. The mixture stirred with heating for 10 minutes, and was then cooled in an ice bath.
The mixture was extracted with CH2Ck; (3 x 150 mL) and the combined organic extracts
were washed with water (3 x 150 mL), were dried (MgSOs) and evaporated, and the residue
was chromatographed using with hexanes-ethyl acetate gradient. The product, which eluted
at 17:3 hexanes-ethyl acetate, was a light purple solid, and was then triturated with hexanes,
filtered, and dried to give 9.7 g (67%) of 3-iodophthalic acid dimethyl ester, as a colorless
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al pha- am no-gl utari m de hydrochloride (0.15 g, 0.92
mol) in pyridine (10 nL) was refluxed overnight. The
m xture was evaporated and the residue was purified

col um chromat ogr aphy (et hanol / mgicyds8fBozsoz
W"%“’“%@e) to give 4-(3,5-dichl oro-benzyl oxy) -

solid- FPNBRI(CDOL Y8 D90 (<) BH), 39915, IBH 7181, é=17. %Ha; Ohe8482 (6, J=79
te solid (0.30 g, 84%yield); HPLC. Waters

He, try C18, 5pm 3.9 x 150 nm 1 m/mn, 240 nrn,

70/ 30 CigM:0. 1% H3PO4, 3. 6 m'n (98 0% ; rnp,

278-280C; | HNVR ( DNVBO- d6 08
[163), 54-2. eﬁsquﬂnezvfgumemo DEehi? e?épeiﬂwamﬁm%s% 62
rmngoﬂdgxd‘]sogmﬁx( hﬁ@ld@g@ 3 kr'b'f a6ble dl%eﬂsﬁc’):(, ? ﬁ r%ﬁlol)@ﬂibﬂ mL pyndme was
heate DSOS and stimdgsxdemtrggen fnsliglma% @PP%@ agird dlmeth}" ester

iyl oot iy Py bpeSTants ef sttt g .
mixhird wa8 codlébtodéomiGGparsmreldd q@Buched by #e:. addition of gpwmted NHLCL
(15 fg-‘)g g? ?éﬁ%ﬁﬁ\%éfg Of%:?%%@déxgﬂeréd@gcl gﬁe'ﬁfug% 2@% Q&F@e \4%3 %a?:ﬂnoned
betkedfilug: Mueous HC1 (100 mL) and ethyl acetate (100 mL), and the aqueous phase
wasax%raaqe%i‘\%r i Bt 10D ey e ol pRepei s Yl wihed
%&ﬁé&ﬂs a1 & Ry de sy phabiabd NafC0A{26] T0Btrhly), agsi eith dilute
aqueous Hgi 2 X 100 mL) and finally with water (100 mL), and were evaporated.
Chromatography in hexanes-ethyl acetate gradient provided 0.75 g of 3-(2-methoxy-
phenoxy)-phthalic acid dimethyl ester, eluting at 25-30% ethyl acetate, in 38% yield; '‘H-
NMR (CDCl3) 8 3.79 (s, 3H), 3.91 (s, 3H), 3.95 (s, 3H), 6.86-6.91 (m, 1H), 6.?3-7.01 (m,
2H), 7.05 (dd, J = 7.9 Hz, J = 1.6 Hz, 1H), 7.13-7.20 (m, 1H), 7.30 (t, 1 = 8.0 Hz, 1H), 7.66-
7.69 (m, 1H).
Step 5:
{166} A mixture of 3-(2-methoxy-phenoxy)-phthalic acid dimethyl ester (0.75 g,
2.4 mmol) and 3N NaOH (50 mL) in ethanol (100 mL) was heated to reflux for 2 h. The
mixture was cooled and the solvent was removed under vacuum. The residue was dissolved
in water (100 mL) and washed with CH,Cl> (2 x 100 mL), acidified (HCI), and extracted )
with ethyl acetate (3 x 75 mL). The combined organic extracts were washed with water (3 x
75 mL), dried (MgSQOy), and evaporated, providing 0.53 g of 3-(2-methoxy-phenoxy)-
phthalic acid, in 78% yield; 'H NMR (DMSO-ds) 8 3.76 (s, 3H), 6.82 (dd, T = 84 Hz, I =
0.9 Hz, 1H), 6.95-6.98 (m, 2H), 7.16-7.23 (m, 2H), 7.39 (1, J = 8.0 Hz, 1H), 7.58 (d, F = 8.2
Hz, 1H).
Step 6:

[167} A mixture of 3-(2-methoxy-phenoxy)-phthalic acid (0.51 g, 1.8 mmol) and
rac-a-aminoglutarimide hydrochloride (0.29 g, 1.8 mmol) in pyridine (10 mL) was heated
to reflux for 16 h. The mixture was cooled and evaporated under vacuum. The residue was
dissolved in ethyl acetate (100 mL) and washed with dilute aqueous HCI (2 x 100 mL) and
water {100 mL), and was evaporated. The residue was chromatographed using a CH,Clo-
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mmol) in acetone (30 nL) and potassium carbonate (2.8
g, 20 mmol) was added 3- fluorobenzyl brom de (0.89
m., 7.0 nunol) and refluxed overnight. The sol vent

orated and the residue was partiti Greas2008/003602
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-(*hWM-BéWQ%SPW}m YhRipeg %‘{a?"gn of f-white solid

(1.9 g, 101%crude yield)p He product was used in

t he next step wi thouk fugthe wii fication. Step 3:
11861A m xture of pro- benzyl oxy) - phthalic
acid (1.9 g, 6.7 nmmal Am no- gl utarimde
hydrochl oride (1.2 g, 7, O nunol ) in pyridi ne was

ref | uxed overnlght TRE i xture was evaporated and the

d I3 '[m i : ™
[16% SIt hgﬁ r?ﬁ-%ﬁene c‘p%sor | % “% B AGHABiRl-2
yl)ﬂp(rﬁhﬁd-mé-ldmtbandﬁza@y xpl) @énd goqjq:cbg@dl g) GeMNabits (b1q) and HCl

(1] S i o BB bR 1 lfinkies ) e il was then
hea@dlto 73-801°Crfon2 haﬂz@ ﬂhmmms@aaW@mm@mm fitered and

dng :3 fagu%dg %%p{ éb]';g;btczd'sg%%wé 1(-6 lﬂ\MfRP aﬁy%)d%g&%n’lﬁ {Conditions:
Cl %ﬁfﬁn%tr? @ogumm, ?gll,odliﬂgb")Mgﬁl\lT és’b;faﬂig 6(1]mI;/7£6i,n flicw me priodpet
ot fapE S0 Guin) o Sive ot dft-whiite 2otid (2408, 24%, 993 HPLEAP); mp
296.39 °C; HPLC: Hypersil DBS C8 5m column, 250 x 4.6 mm, 35 °C; 99:1 to 85:15
Gradient CH;CN/10 mM aq. KHPO4 , 1.0 mL/min over 20 minutes; 7.60 min, 99.5% AP at
2107240 nm: "H-NMR (DMSO-dy): 10.97 (1H, brs), 10.11 (1H, br ), 7.34 (11, ©), 7.17
(1H, d), 7.03 (1H, d), 5.09 (1H, dd), 4.25 (2H, dd), 2.97-2.85 (1H, m), 2.62-2.36 (2H, m),
2.03-1.96 (1H, m) ppm; *C-NMR (DMSO0-dy):172.85, 171.04, 168.27, 152.55, 133.41,

129 44, 127.94,117.97, 113.71, 51.59, 45.09, 31.22, 22.42 ppm; LC-MS ES*+ (M+1) 261;
CHN-Analysis, caled for C1aHi2N204: C, 60.00%; H, 4.65%; N, 10.76%. Found: C,
59.54%; H, 4.88%; N, 10.48%.
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PCT/ 1152008/ 003602 11.12 (s, 1H NH); 13C NWR
(DMBO-d6) S 21.96, 30.92, 48.77, 69.11, 113.61,
113. 90, 114.52, 114.80, 115.71,

WO 2008/115516 PCT/US2008/003602
Example 3
4-Benzyloxy-2-(2,6-dioxo-piperidin-3-yl)-iscindole-1,3-dione

O O H
N
N O
@\/0 ©
Step 1:

[1691 A mixture of 3-hydroxyphthalic anhydride (4.96 g, 30.2 mmol) in methanol
(60 mL) was refiuxed for 3 h, cooled to room temperature, and the solvent was evaporated
under vacuum. The residue and sodium bicarbonate (7.11 g, 84.6 mmol) were suspended in
DMF (40 mL). lodomethane {(4.53 mL, 72.5 mmol) was added and the reaction mixture was
heated at 50 °C for 2 h. The solvent was removed under vacuum and the residue was
partitioned between ethyl acetate (120 mL) and water (100 mL). The organic phase was
washed with water (2 x 100 mL) and evaporated. The residue was chromatographed using a
hexanes-ethyl acetate gradient, eluting the product at 6:4 hexanes-ethyl acetate, 4.83 g of 3-
hydroxy-phthalic acid dimethyl ester, in 76% yield; ‘H NMR (CDCl,) & 3.89 (s, 3H), 3.92
(s, 3H), 6.97 (dd, J = 7.9 Hz, J = 0.9 Hz, 1H), 7.09 (dd, ] = 8.6 Hz, J = 1.0 Hz, 1H), 746 (1,
J=8.3 Hz, 1H), 10.58 (s, 1H).
' Step 2:
[170] Potassium carbonate (1.78 g, 12.9 mmol) and benzyl bromide (0.92 mL, 7.7
mmol) were added to a stirred solution of 3-hydroxy-phthalic acid dimethyl ester (1.35 g,
6.40 mmot) in DMF (15 mL). The reaction mixture was stirred overnight at room
temperature and then quenched with cold water (60 mL). The aqueous layer was extracted
with ethyl acetate (3 x 40 mL). The combined organic layers were washed with water “4x
50 mL) and brine {50 mL), dried (MgSO,) and the solvent was evaporated under vacuum.
The residue was chromatographed using a hexanes-ethyl acetate gradient, eluting the
product at 7:3 hexanes-ethyl acetate, 1.66 g of 3-benzyloxy-phthalic acid dimethyl ester, in
86% yield; "H NMR (CDCls) § 3.89 (s, 3H), 3.95 (s, 3H), 5.16 (s, 2H), 7.15 (d, J=8.4 Hz,
1H), 7.28-7.41 (m, 6H), 7.62 (d, ] = 7.9 Hz, 1H).

Step 3:
171} A mixture of 3-benzyloxy-phthalic acid dimethy} ester (1.64 g, 5.50 mmol)
and 3N NaOH (50 mL) in ethanol (100 mL) was heated to reflux for 1 h and cooled to room
temperature. The solvent was removed under vacuum and the residue was dissolved in
water (100 mL), washed with CH>Cl; (2 x 100 mL) and acidified with 6N HCl to pH 1-2.
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116. 70, 120.13, 122.96, 122.99, 130A9, 130. 60,
133. 25, 137.05, 139.08, 139.18, 15521, 160. 59,
163. 81,

WO 2008/115516 _ . PCT/US2008/003602
The precipitate was filtered and washed with-water (100 mL) to give 3-benzyloxy-phthalic
acid as a white solid (1.10 g, 74% yield); 'H NMR (DMSO-de) & 5.20 (s, 2H), 7.29-7.51 (m,
SH), 13.02 (br, 2H).

Step 4:
[172] A mixture of 3-benzyloxy-phthalic acid (1.08 g, 4.00 mmol) and rac-u-
aminoglutarimide hydrochloride (0.65 g, 4.0 mmol) in pyridine (10 mL) was heated to
reflux for 4 h. The reaction mixture was cooled and the solvent was evaporated under
vacuum. The residue was suspended in ethyl acetate (200 mL) and washed with dilute
agueous HCI (100 mL). The organic phase was combined with the insoluble precipitate and
evaporated to dryness. The resulting solid was triturated with ethyl acetate (100 mL),
filtered, washed with additional ethyl acetate (50 mL), and dried to give the titie compound
(1.66 g, 86% yield); mp 238-240 °C; HPLC, Waters Symmetry C-18,3.9 x 150 mm, 5 pm,
1 mL/min, 240 nm, 40/60 CH3CN/0.1 % H3POs, 7.23 (96.71%); '"H NMR (DMSO-ds) &
1.99-2.08 (m, 1H), 2.45-2.62 (m, 2H), 2.81-2.94 (m, 1H), 5.10 (dd, = 12.6 Hz, J = 5.3 Hz,
1H), 5.38 (s, 2H}), 7.32-7.53 (m, 6H}, 7.60 (d,]=8.5Hz, 1H), 7.83 (t, 1= 8.2 Hz, 1H),
11.12 (s, 1H); '*C NMR (DMSO0-dq) 8 22.0, 30.9, 48.8, 70.0, 115.6, 116.6, 120.2,127.3,
128.0, 128.5, 133.3, 136.2, 137.0, 155.5, 165.3, 166.8, 169.9, 172.8; Anal. Caicd for
CaoH,eN20s: C, 65.93; H, 4.43; N, 7.69. Found: C, 65.54; H, 4.35; N, 7.63.

Example 4

4-(3-Chloro-benzyloxy)-z-(z,ﬁ-dioxo-piperidin—3-y!)-isoindole—1,S-dione

0 0 n :
N
N 0
0
CF/Q/O
Step 1:

[173} To a stirred suspension of 3-hydroxyphthalic acid dimethyl ester (1.3 g, 6.3
mmol) in acetone (20 mL) and potassium carbonate (2.1 g, 15.2 mmol) was added 3-
chiorobenzyl bromide (1.0 mL, 7.6 mmol) and refluxed overnight. The solvent was
evaporated and the residue was partitioned between water (100 mL) and ethyl acetate (150
mL), and washed with water (2 x 100 mL). The combined organic phases was dried,
concentrated and purified by flash column chromatography (EtOAc/Hexane) to give 3-(3-
chloro-benzyloxy)-phthalic acid dimethyl ester (1.9 g, 92% yield). The product was used in
the next step without further purification.
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165. 33, 166.74, 169.89, 172.73. Anal Cal cd For
C201- 116N206F: C, 62.83; H, 3.95; N, 7.33; F 4.97.
Found: C, 62.72; H 3.75; N, 7.27; F, 5.02. Exanple 9

no- benzyl oxy) - 242, 6- di oxo- pi peri di 400
woig(%giﬂglg 3-dione Step 1: [187] To a sti r?gg"ﬁ shisio:
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overnl qu The sol ;&g}gﬁ %ﬁqﬁa\éas‘i at ed sg%agé;%‘%esg(q%m)
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lay QL GLLR é ﬁx)wrgtgr 'ﬁqvﬁlo%nﬁ)’r” dried and concentrated to give 3- (3-chloro-

I ono- benzy alic acid di net hyl ester (2.5

bena:ﬂe%)epmmwdlaapn ofhehifs ssiid 1. 688 % S1RI; Ra Predies peas used in

the Sesiten Wit il HE RSlRcRAG, T 1 cation. Step 2:
Step 3:

175 A mixture of 3-(3-chloro-benzyloxy)-phthalic acid (1.6 g, 5.1 mmol), alpha-
amino- giutarimide hydrochloride (0.87 g, 5.3 mmol) in pyridine was refluxed overnight.
The mixture was evaporated and the residue was purified by flash column chromatography
{methanol/methylene chloride) to give 4~(3-chloro-benzyloxy)-2-(2,6-dioxo-piperidin-3-yl)-
isoindole-1,3-dione as a white solid (0.74 g, 37% yield); HPLC: Waters Symmetry Cis,
5pm, 3.9 % 150 mm, 1 mL/min, 240 nm, 50/50 CH;CN/0.1% H3PO,, 6.44 min (99.8%); mp,
249-251°C: '"H NMR (DMSO-dg) & 2.02-2.07 (m, 1H, CHH), 2.54-2.62 {m, 2H, CH)), 2.83-
2.91 (m, 18, CHH), 5.12 (d4, J = 6, 12 Hz, 1H, CH), 5.39 (5, 2H, CHy), 7.40-7.87 (m, 7H,
Ar), 11.12 (s, 1H, NH); *C NMR (DMSO-dg) § 21.96, 30.92, 48.77, 69.05, 1 15.72, 116.69,
120.10, 125.65, 126.85, 127.84, 130.42, 133.18, 133.26, 137.07, 138.76, 155.19, 165.32,
166.74, 169.89, 172.75. Anal Calcd For CzoH;sN;0sCl +0.1 H20: C, 59.96; H, 3.82; N,
6.99; Cl, 8.85. Found: C, 59.93; H, 3.54; N, 6.91; Cl, 5.00.

Example 5
4—(4—Chloro—benzylaxy)-2-(2,6-dioxo-piperidin-3—yl)-isoindole-l,?:—&ione

O O j
N
o
Cl
\Q,o 0
Step 1:

[176] To a stirred suspension of 3-hydroxyphthalic acid dimethy] ester (1.3 g, 6.3
mmol) in acetone (20 mL) and potassium carbonate (2.6 g, 19 mmol) was added 4-
chlorobenzyl chloride (1.1 g, 6.6 mmol) and refluxed overnight. The soivent was evaporated
and the residue was partitioned between water (100 mL) and ethyl acetate (150 mL) and
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[188] A solution of 3-(3-brono-benzyl oxy)-phthalic
acid dinethyl ester (1.9 g, 5.8 ronp in reagent
al cohol (100 nmL) and 3 N sodi um hydroxide (60 nL) was

Woéﬁﬁg}lﬁxig for two hours. The solution was ey Rfs@do%ossoz

resi due was di ssolved in water (100 m.) and
wasHEISHE watet (2 xre00iL3Eheabinbiried ergaBicpha S wﬂa)dn:dhmncentrated and

a3 ppepon b ragett GRS Bl it bmions)
phﬂﬁﬁe@é;& AthaKIIreaet ©2.38S1 10esded: yieldh ThapesduePwas usdd u'm[h)a pext

dried and concentrated to give

ﬂep%ﬂ@“bﬁm%) phthalic acid as an off-white
solid (Z4n g, 109%crude yield). The product was used
in the next step without further purification. Step

178 [ 189} soutivimafi-@-chiorg-bemyinxying 'béh%qw!)s!%eﬂaﬂpﬁgq (22 863

menff] i 5t e ({OGHE) hng $NEAGAR ARGUE oo s refluoced for
two&ﬁﬁisummmnmgmvapoﬁted ackthe residug svas disselved wgvater (100 mL)

t d f .
and&ﬁg%%ggm% hg‘%‘@d’f Er%q #?é%‘el%gn ori ng)-I t%““él |4v ghe
resxﬂm(g?m&ﬁemvab em&adtwwith &hﬁl&c&atél (@ x0L0pimpie) dndithe ®nyh[§1ed organic
o et ncLB e S ol o4 i
benéag)%l)gpk /aEE/aQ%% QQ%Q&%Q&& 39 8, 989 SN Thelprotiior iwas used in

CH3CN 0. 19% H3PO4,” 3.55 nin (99.9%;
meup;ts@pmﬂms@ﬂhmnﬂwwwso d6) 82.03-2.08 (m’ 1H,

CHB) , dsqzt%g 62 (m 2H CH2), 283295(m 1H CHH)
512(d =6, 12 Hz, 1H,

[178). 37-7. 88 nimﬂure?d:{ B-WQMOIQ@M%;D@’}pbﬁahmnd (l_t% & qadg/ppmol), alpha-

558l £ S e s v e
mixha® wid evdpd3a té’(ﬁand!lﬂié réitiue a8 padfiedIH5flash colngs: ciromatography
mieliessing Syt s QPRI SO RSB 30,
isofaoldA;3-Hond 22 inMite SelRi7(L .25, A9%7yial); I-H?lé(hﬁNateﬂs(Symmetry Cis, Spm,
3 99:01.(513&21 ;ﬁmgi,(%ﬁr ',,31'53@3 Yo, cRd. T TP, 6 BFREY 9D Inp, 239-
241°C: 'H NMR (DMSO-dg) 6 2.00-2.07 (m, 1H, CHH), 2.54-2.62 (m, 2H, C), 2.83-2.95
(m, 15, CHH), 5.12 (@4, ] = 6, 12 Hz, 1H, CH), 5.38 (s, 2H, CHy), 7.48-7.86 (m, TH, A1),
11.12 (s, 1H, NH); C NMR (DMSO-dq) 8 21.96, 30.91, 48.75, 69.18, 115.66, 116.65,
120.16, 128.50, 129.02, 132.52, 133.25, 135.22, 137.03, 155.27, 165.30, 166.74, 169.89,
172.75. Anal Calcd For CaoF1sN2OsClL: C, 60.24; H, 3.79; N, 7.02; Cl, 8.89. Found: C,
60.41; H, 3.63; N, 7.02; Cl, 8.72.

Example 6
4-(3,4-Dichloro-benzyloxy)—Z-@,G»dioxo-piperidin-3-yl)—isoindole-l,3—dione

0 0 y
N
c @:i””tfo
o
G;D\/O
Step 1:

[179] Triethylamine (2.70 mL, 19.4 mmol) was added to a mixture of 3-
hydroxyphthalic anhydride (3.00 g, 18.3 mmol) and rac-e-aminoglutarimide hydrochloride
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[ 190] To a stirred suspension of 3-hydroxyphthalic
acid dinedayl ester (1.4 g, 6.4 mol) in acetone (30
nm.) and potassium carbonate (2.7 g, 19.3 mmol) was

W ¢ brononet hyl-3-met hyl -benzene (0. 9lp@kysiBosfoossoz
urrna and refluxed overnight. The sol vent was

@3. (HVg';le B aiirfol) ﬁﬂDMm@mrmB) dhereaammnmture Was hehtdz:bm\ﬁ@é’ﬁl overnight,

thew:qqi 1 o B;gtg@eﬁﬁla ¥be sf vgn %g%ra%%! éuéxﬁ ¥ Vag ugrg glgle residue

wad\@tred i epkgcs PIODERALY fir 80 nilfl dn@thblsﬁlveﬁt vz ré:lnaﬁdd mxdletwatcumn The
chromat ogr aphy (Et 0Ac/

"‘”s’ﬁﬁ‘f Yig4 stiseerd 35 atey 130k IZF ¢ 3 @’%%ﬂé?’i‘ﬁﬁos‘gé’f"érﬁlie%wmed
next ?ﬁ ﬁ%gﬁh dfiedl ? %‘D{ggﬁl&ﬁm§ WA 8ddéd shdithe faﬁﬂtmg

out further purification. Ste

suqusmms limed fon 16 @d(i@tewét thy insgbible meesa! %trﬁﬁsr‘reé The filtrate

ol TSk TRy SR b s i o5
°C, fifereaitipn wHsturesivhs fikketed ﬁuroughdldhm therfillerswisovdsbed Wb

R P T e O

ancmvhpdrmm Py sk Bk xbgﬂﬁrlrg ﬁmm huratbivile sty acspt (100 mL),
m xture was eXt Wt te
Ailtgred) altdr@eéé?rswﬁ xbpneEger V2SN ol Lasfiape. 418

g 111%6 MSO-ANS 19030EeH Ik almdzus-zgsIV@n,&H)Sz 82-2.96
enz on phthalic acid as -white s kg -
(m,(m)o (dﬂs@)%la JyTéﬁd*}z 1. %%aaep %%k%ééﬂdni'n Hz,J=

t 1t ther purification. Step 3:
72[}%&?&)&%1%(%%&?0 pgygﬁﬁﬁzt hyl - benzyl oxy) - pht hal i c
acid (1.8em?: 6.4 nunol), al pha- amino-glutarimde

8Py Ir och! REkded %ﬁ#yl OB diphdhy PAb AR ¥8%, ~ 4.4 mmol)

fluxe

m&ﬂmmw&bﬁmmmesqma@ &7 mmt)uvas stiered m/ﬁ;iB (H2 wdl) ardi°C.

 Keiae R Aot skt Rodisp oy e Q87 mL
4, 4%1:56(;1) lﬁrm%pspa &W&dﬂetﬁd&?ﬁns& ;f-&,mbgd mazgmdxyi)-mtgdmxy-
Ol ndol e- | one a Ite. SO
isoigpalecly3-ipt .00 LAL MBS Gorpadod b Soll gE rrasgionmixsure was
stu;ednéit-b'at%r lzlffgnd"ﬂle @fodth Qé!ﬁ@e&\%rﬁi solvekid wiils Bvaporated
SNl 95- 197C; 11 | NVR ﬁgﬁzw
umr%emfacmnm e rezldss“(dg chrgmatographe 251'3&@ Ele%}?“%lrﬁ gradient,
elu%?éh&ﬁ;&ﬁglz%%g f(@{ﬁéﬁme@% 1. TRisHhtéSl wad ﬁas@olv&d’zmléﬂly} acetate

15-7.85 (m Ar)
(150 I 2ng syatet ) ONEL) was mldRd( 'ﬂm@gemy phase V@S] thon wasndd with 10%

dilute aqueous sodium carbonate (2 x 50 mL) and water (3 x 50 mL). The solveat was
removed under vacuum and the resulting solid was triturated with ether, filtered and dried to
provide the title compound as a white solid (0.41 g, 26% yield); mp 245-247 °C; HPLC,
Waters Symmetry C-18, 3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm, 60/40 CH3CN/0.1 %
H;PO4, 3.50 (99.78%); 'H NMR (DMSO-ds) § 2.02-2.07 (m, 1H), 2.45-2.62 (m, 2H), 2.82-
2.96 (m, 1H), 5.12 (dd, J = 12.6 Hz, ] = 5.4 Hz, 1H), 5.38 (s, 2H), 7.49-7.51 (m, 2H), 7.57
(d, = 8.5 Hz, 1H), 7.71 (d, J = 8.2 Hz, 1H), 7.81-7.88 (m, 2H), 11.12 (s, 1H); *C NMR
{DMSO-ds) 5 22.0, 30.9, 48.8, 68.5, 115.9, 116.8, 120.1, 127.3, 129.0, 130.5, 130.8, 131.2,
133.3, 137.1, 137.5, 155.1, 165.3, 166.8, 169.9, 172.8; Anal. Caled for CagH14N20sCl + 0.3
H,0: C, 54.76; H, 3.35; N, 6.39. Found: C, 54.48; H, 3.07; N, 6.29.
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21.96, 30.92, 48.74, 70.08, 115.49, 116.58, 120.19,
124. 40, 127.85, 128.40, 128.60, 133.26, 136.03,
136. 98, 137.64, 155.53, 165.30, 166.77, 169.91,

72. 7 Anal Cal cd For C211118N205: C, 66.
WOAP“%U?W 7.40. Found: C, 66.50: H 4.79: N%}”gg 008/003602

Exanple 11 Example 7

2, 6- Di oxo er|d| 4- et hanesul fonyl - ben
31#159!97!*1‘%% )5212&48981@11’039&3%"&019 33dione
stirred suspension of 3-hydsogyphthalic aC|d di met hyl
ester (1.3 g, 6.1 ol ac (25 nL) and
pot assi um car bonat Bl) was added 1-
br omonet hy1- 4- net f | - benzene (1.6 g, 6.4
nunol ) and ref|gxed-ovwePni ght. The sol vent was
evaporated and the reS|due was partitioned between
wat er (1¥eP HL) and ethyl acetate (150 znL) and washed

th wat il tﬁlﬁféaefd&a&bm PORSTE.5 g, 2.4
uS&Ls dri ﬁ? concentrggg 0gng@purl ied by f ashycoluﬁn &

mmoh); @ﬁﬂm‘@k’aﬁph Yenybrosbae (884 2, 4.8 mynelp and polymer-supported
| f
trip. er‘r?'i Pﬂgﬁ%ﬂﬁn BY P g gﬁﬁmgﬁ %Z’t—}?? gﬁﬂ tirpﬁjre ﬁm%ﬁ%lowlg gﬂc(l:etd
dusopmpyl&addmarbbhﬂaﬂaékﬂ mlt &8 minahoankl Sﬁm’:tﬁ Wart. overnight. The mixture
i f]cation., St 2. 11941 | ut i
wabHlfered S8 i Yoy Pad oiedeg fesiis FR AL s Gate wes
evagnglr%ﬂ %J)i ﬂﬁ&%ﬁ&uﬁ( @aﬁ%lﬁ'iﬂea- b}fdﬂm@ b%luinﬁ ;Wa;ﬁly@f%cﬂ—lexane)
an odi um r Qxi de S .
to gt (e AioPBro-BRRIR -&hﬁt@i% 2 eyl oo 045 85%igd)- The
pro@iid vkﬁ%édqﬁ'ﬂse&fexwép fdfReripirif@dtRdp, (100 i) and

washed w th nethyl ene chlorlde (3 x 100 mL) then
aci difie¥epd pH around 4. The resulting mxture was

tracie Aihfitid achd ol ester (0.42
[lssgrrbl neol'géoérﬁlg';lgﬁrl1 gff_gé g?g&&%é%eﬁé’h&gig wat er éﬁy es er(
g, lr:m)nmodi} meeh@ntbl@rﬁm& EiftmB} ol 3 N sgdive lydgoxide (10 ) Was reﬂuxed

anesyl f benz 0X _

for (¢ BRF - the sBfbion 3 peralod Y 8 gl P 31 i water 10 L)
andpwastied withasetsdat dhlbrtd&e@ mebOtmb} thpn adidifiodito fHirtoaed 4. The
I'CS\ﬁtlIrlé Inlugtgrtelwgag cxtractec? Ootg ?g&galzx)ga L }é nSB 49 %%%g%bmed organic
layers was washed with water (2 x 10 mL), dried and concentrated to give 3-(3,5-dichloro-
benzyloxy)-phthalic acid as an off-white solid (0.34 g, 88% yield). The product was used in

the next step without further purification.

Step 3:
[183] " A mixture of 3-(3,5-dichloro-benzyloxy)-phthalic acid (0.3 g, 0.9 mmol),
alpha-amino-glutarimide hydrochioride (0.15 g, 0.92 mmol) in pyridine (10 mL) was
refluxed overnight. The mixture was evaporated and the residue was purified by flash
column chromatography (methanol/methylene chloride) to give 4-(3,5-dichloro-benzyloxy)-
2~(2,6-dicxo-piperidin-3-yl)-isoindole-1,3-dione as a white solid (0.30 g, 84% yield);
HPLC: Waters Symmetry Cig, Sum, 3.9 x 150 mm, 1 mL/min, 240 nm, 70/30 CH;CN/0.1%
H;PO4, 3.6 min (98.0%); mp, 278-280°C; 'HNMR (DMSO-ds) & 2.01-2.08 (m, 1H, CHH),
2.54-2.63 (m, 2H, CHy), 2.84-2.96 {m, 1H, CHH), 5.13 (dd, J =6, 12 Hz, 1H, CH), 5.40 (s,
2H, CHy), 7.50-7.89 (m, 6H, Ar), 11.12 (s, 1H, NH); C NMR (DMSO-dq) § 21.95, 30.92,
48.79, 68.37, 115.90, 116.79, 120.02, 125.58, 12745, 133.25, 134.18, 137.14, 140.61,
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Step 3: [1951A m xture of
3- (4- net hanesul f onyl - benzyl oxy)-phthalic (2.1 g, 6.1
mmol ), al pha-am no-glutarimde hydrochloride (1.1 g,

wozo@ I) in pyridine was refluxed overni ghpepg: 08, 3602
Ure Swas evaporated and the residue was puri

154093, 16534) 1667016588, A FR.TD.gxresd Dulch ot ﬁﬁH@JN;@eChyC,eiﬁe‘IS H, 3.26;

N, §ar LN o E A G R 3y 4 (4

white solid (1 3 g, 47% YEsinsple §HPLC: Waters Symmetry
X 150 1 mdtnin, 240 nm _ 35/65
A BT SRS 2.6 diorAiperidiD Hf)-omg ol b ARt
| FI NVR (DVSO-d6) 8 2.03-2. 070(@ 111 CHH), 2.54-

2.63 (m 2H, CH2), 2.85-2.90 fi1, CHH) 3.23 (s,
6N 11 411, , 5.52
Ar), 11. 13 (s, 1H,

3H, CH3S02), 5.11 (dd, §
(s, 211, CH2), 7.498
NH); 13C NMR ( DVBOdf). & 21097 ' 30. 91 43. 46, 48.78,
69.09, 115.82, 11%.73, 120.11, 127.21, 127.62,
133.28, Sewl10, 140.26, 142.17, 155.12, 165. 30,

6. 73,
(188}62 112013@%51%2%1 %xéﬁenélén oﬁﬁﬂiydfa%&gﬂhﬁﬁfac@cﬁ%ﬁ@%u 4 14 g, 6.7

mnQ)) i68s@ene (30 ng.)end mtasauin@arbsnate (28 2. Wanmelovasedded 3-

ety B8 B TEL L uh o e g el

evaptiapdaad ik refidde hgdpmyqﬁetlhahvaen aated (HI0meLhard st @petate (150

e T 2 5 o pRRLSAL e,

codaelgfﬁmﬁnmpkgﬁ?aray {ﬂlﬁﬂj/cdlﬁﬁﬁ enemaibgraphn (10 Ax/Hexane) tb give 3~(3-
an retl uxe Qr ree nours

fluerg-besviexya phihglic geid e ByesEE %&ﬁ?(a %@%%w@?@mﬂm was

usel@t Bk neRQidpAithGifl Ehnﬁ&ﬁbﬁ‘te (80 nL) and washed
with water éz X 50 rri The conbi ned organi ¢ phases

was drie¥epdoncentrated and purified by flash col um

LRl S e AT R GO D it im e 24

& 617 ymol)1i8 ¥eagenickicahob(1§P mIJ)hi@d Bribendinm Wydroyisie {6¢ mL) was
reﬂtuxheed {3F E%vo ﬁ&lﬁ? 'I\ﬂe sgmﬁttm%teba?bm%ﬁ dnd'tﬁ@lteklﬁﬂe with §8sotved in water
(100 mL) and washed with methylene chloride (3 x 100 mL) then acidified to pH around 4.
The resulting mixture was extracted with ethyl acetate (2 x 100 mL) and the combined
organic layers was washed with water (2 x 100 mL), dried and concentrated to give 3-(3-
fluoro-benzyloxy)-phthalic acid as an off-white solid (1.9 g, 101% crude yicld). The product
was used in the next step without further purification.

Step 3:

{186} A mixture of 3-(3-fluoro-benzyloxy)-phthalic acid { 1;9 g, 6.7 mmotl), alpha-

amino-glutarimide hydrochloride (1.2 g, 7.0 mmol) in pyridine was refluxed overnight. The
mixture was evaporated and the residue was purified by flash column chromatography
(methanol/methylene chioride) to give 4-(3-fluoro-benzyloxy)-2-(2,6-dioxo-piperidin-3-yl)-
isoindole-1,3-dione as a white solid (2.3 g, 89% yield); HPLC: Waters Symmetry C;5, Sum,
3.9 x 150 mm, 1 mL/min, 240 nm, 60/40 CH3CN/0.1% H3PO4, 2.22 min (99.9%); mp, 241-
243°C; '"H NMR (DMSO-dg) & 2.01-2.08 (m, 1H, CHH), 2.55-2.62 (m, 2H, CH,), 2.83-2.95
(m, 1H, CHH), 5.11 (dd, J = 6, 12 Hz, 1H, CH), 540 (s, 2H, CH,), 7.15-7.87 (m, 7H, Ar),
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[197] A sol ution of 3-(3-nethoxy-benzyl oxy)-phthalic
acid dinmethyl ester (2.0 g crude, 5.5 mol) in
reagent al cohol (100 nmL) and 3 N sodi um hydroxi de (35
%%. s refluxed for two hours. The sol uti omy 02
WO ifﬂ’o‘ Wed and the residue was dissolved in water

11. 2@@81111;55%6@1\1&82@&19@3@@221(%030193 48170, 6mthdd3.6dt H3.90,

5 SRS S e, bl BT AL GG R tsnos,

1399080 Y39, 8§ 9550¢, 1(6% 50, @@3 g1.)16888, Idﬁem;:mgw @%2.03 g%l Caled For

LAY “@%g?;%f Heép§,€1\13'2 PoF4. b Fornd. &, B, 14 9887, 7, 5.02.
met hoxy- benzyl oxy) - pht halg,Guagi g as an off-white
solid (1.6 g, 98%crude yie . The product was used
4-(3-Bromo—mzylom)fﬂe(24ﬁ—ﬂMutpnpmdméryl}:rwﬂmomﬁﬂwneSt ep
3: 11981A m xture of 3-(3-nethoxy-benzyl oxy)-phthalic

acid (1.5 g, 5.2 nunol), alpha an1no gl ut ar hni de
hydrochl ori de (0.89g. 5.4 pyrldlne was

refl uxed overn|ght The vaporated and
the residue was pu

chr omat ogr aphy (ne oI/ Iene chlorlde) to give

2- (2, 6-di oxo- pi péri drh- -yl) 4- ( 3-
nmet hoxy- $3te;myl oxy)-isoindol e-1,3-dione as a white

nsih L9 (IrE2 slioitiasion B e R g Y et Es g, 62
mﬁﬁw‘%%%e/ N t%%“‘f“d@’bfl’ﬁ%% g, T84 mbl) @alafided B

m
bm{qqlqenzz]_prog.tég (1. Qg,@é mml) %reﬁltpcng &]q;aﬁht e-;e)lzflgt wag,
eva%led aﬁdg}: &QS u vliaspeﬁfnnéi?ed *ﬁéﬁweéﬁ'wa@flnooanﬁﬁm(&thﬁ eetate (150

7H, Ar)Zrh 11.11 (s, 1H, 'ir(i:
WBNEH with \aatgl(Z%lOOgng ¢ g@mbiged oizani Ph@QSE'BS ed,

e ks A i (188 e e

broirﬁﬁbeﬁmoiﬁmmncmm Boethylester 2.5 g0 H19%arude yxfbc}) The product was

usegZéﬁwng? %@&&“%QRB]%%%§1}’67 H 4.63; N, 7.07.

Exanpl e 86p 2:
[18%151 Bg n)Z”o 4 &l}l Iags 2% vf.r%;X%{EE %xﬁ-pl%hz(hzc :;\6|cldj &Sféﬁx‘}i £ %r'd 9g. 58
mmol) in reagent alcohol (100 mL) and 3 N sodium hydroxide (60 mL} was refluxed for
two hours. The solution was evaporated and the residue was dissolved in water (100 mL)
and washed with methylene chioride (3 x 100 mL) then acidified to pH around 4, The
resulting mixture was extracted with ethyl acetate (2 x 100 mL) and the combined extracts
was washed with water (2 x 100 mL), dried and concentrated to give 3-(3-bromo-
benzyloxy)-phthalic acid as an off-white solid (2.5 g, 109% crude yield). The product was
used in the next step without further purification. '

Step 3:

[189] A mixture of 3-(3-bromo-benzyloxy)-phthalic acid (2.4 g, 6.7 mmol), alpha-
amino-glutarimide hydrochloride (1.2 g, 7.1 mmol} in pyridine was refluxed overnight. The

mixture was evaporated and the residue was purified by flash column chromatography
(methanol/methylene chloride) to give 4-(3-bromo-benzyloxy)-2-(2,6-dioxo-piperidin-3-yl}-
isoindole-1,3-dione as a white solid (1.8 g, 62% yield); HPLC: Waters Symmetry Cig, Spm,
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Step 1: [199] To a stirred suspension of

3- hydroxyphthalic acid di nethyl ester (1.0 g, 4.8

nunol ), benzo[1, 3] di oxol-5-yl-nmethanol (1.4 g, 9.5

nmol| and pol yner - supported triphenyl phoslg&
W(b200§)]§5%|) in THF (30 nL) in an ice-bath ms{ﬂﬁo&\%}o&t}z

3.9300500n/l | SARMAD 240 ad) 60/48I0MRNVR1% H>R0Y, 3135 méh 9%}, )np, 246-
and. stirred at r.t. overni ght. The m xture was

248"10; FENMR EPMSOHes) 29320868, UhSFHAHD, 7 SA12-63 (5 2Eh Gt 283-2.95
d‘ﬁ)q I
S pur ;E c@%’ Ju tﬁhﬁgél}ﬁtn%ﬂg 3 ﬁﬁzo r ar}h?weﬁsm 7H, Ar),

11 qzmmg ) 32 G ) é~)MRc(D@iIS@-d3}6 21.96, 30. 92, s 77, 69.00, 115.72, 116.69,
3500, ) B M08 LR PR L s,
166.74,11162, 80 epogz Pﬁt AﬁaNﬂZ%&DEtbr GddHtsN@(DsB?;E_:J 5[42%98316?3'; aatj\fagﬁ Br
135?% ée‘gris O%T g‘ gég ’gj 6 %%’n%ﬁggy) _phthalic acid

di met hyI ester (1.6 ¢ crlEg@mpqeﬁ; nunol ) in reagent

al cohol (100 nl) and N sodi um hydr oxi de v(r‘iS m.) was
2-(z,éfmraanmmwlh@ﬁwetmeb%lm)dwtmﬁ%le-é sveinat ed

and the residue was dissolved in water (80 nlL) and

washed with nethyl ene chloride (3 x 70 rnL) then

acidified to pH around 4. Th¢ r sthng m xture was

extracted with ethyl acefaye™(2/x pL) and the

conbi ned organi c | aysLs was~yas wth water (2 x 70
m.), dried and co ® give 3-
(benzo[ 1, 31cl i oxol-5¥yl et hoxy) -phthalic acid as an

of f - \/\hit&tepdtid (1 2 g, 80%crude yield). The product

[1931‘2?I s gg'tr: 0 il é@%@ﬂ%@éj@hﬂié 4&’&{ dimethyl ester (1.4 g, 6.4

mnol} hmé‘to{'né.(l{ﬂ)rﬂi, te (A tgh §9.8 carael) wrag added 1-

bre?x@ )dmﬁe%yhﬁcgo AL IBF}{}B{'U# ztgla}{r}\é}g]m}%e ﬁ%?g%%gﬁnghtdﬁe solvent

wab ¥RipBiaid a andTli@reBid&é W paifionsdaRoveeh et (DM HE) ambétiyiecetate

B N R T
coxﬂ:eﬁl?z&&? il Qﬂasl?c&lhfﬁﬁtch%éiagr OP’ (EtOAclHexane) to give 3-(3-

S dIOXO |per|d|n -yl)-isoin 3-dione_as a

meiyi m&wbpb agyd dwiwueetm)l gPLE% W@F%ld) The product was
1 nb/mn, 240 nm
“s‘%?? %@@%%%4. S (98. 6% : np,
229-231C%p2: M R (DWVb0-c/ 6) 62.02-2.05 (m 1H, CH]),
55-2.6
)25 Al gyt o i
crugs,, 6 Qiﬂm&;‘iﬁ)ma@ngﬂedhosﬁlmmmd 3AN podidr hydrokide (50 L) was
refi\luxgd for %:vo RIOHIS.('BINBSOIHHOI’I was evaporated and the residue was dissolved in water
(100 mL) and washed with methylene chloride (3 x 100 mL}) then acidified to pH around 4.

The resulting mixture was extracted with ethyl acetate (2 x 100 mL) and the combined

organic layers was washed with water (2 x 100 m1.), dried and concentrated to give 3-(3-
methyl-benzyloxy)-phibalic acid as an off-white solid (3.0 g, 130% crude yield). The
product was used in the next step without further purification.

Step 3:
[192] A mixture of 3-(3-methyl-benzyloxy)-phthalic acid (1.8 g, 6.4 mmol), alpha-
amino-glutarimide hydrochioride (1.1 g, 6.8 mmol) in pyridine was refluxed ovemnight. The
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c/6) 8 21.95, 30.91, 48.74, 70.00, 101.05, 108. 10,
108. 18, 115.49, 116.61, 120.28, 121.25, 129.78,
133. 24, 136.95, 147.04, 147.38, 155.44, 165. 30,

W01 9398/;@516 PCT/US2008/003602
mixture was evaporated and the residue was purified by flash column chromatography
(methanol/methyiene chioride) to give 2-(2,6-dioxo-piperidin-3-yl)-4-(3-methyl-
benzyloxy)-isoindole-1,3-dione as a white solid (1.2 g, 48% yield); HPLC: Waters
Symmetry Cg, 5pm, 3.9 x 150 mm, 1 mL/mm, 240 nm, 60/40 CH3CN/0.1% H3;PO4, 3.16
min (99.9%); mp, 195-197°C; 'H NMR. (DMSO-ds) 5 2.00-2.67 (m, 1H, CHH), 2.33 (s, 3H,
CH,), 2.54-2.62 (m, 2H, CH>), 2.83-2.95 (m, 1H, CHH), 5.10(dd, J=6, 12 Hz, 1H, CH),
5.33 (s, 2H, CHy), 7.15-7.85 (m, 7H, Ar), 11.12 (5, 1H, NH); °C NMR (DMSO-ds) & 21.00,
21.96, 30.92, 48.74, 70.08, 115.49, 116.58, 120.19, 124.40, 127.85, 128.40, 128.60, 133.26,
136.03, 136.98, 137.64, 155.53, 165.30, 166.77, 169.91, 172.75. Anal Caled For
Co1HgN2Os: C, 66.66; H, 4.79; N, 7.40. Found: C, 66.50; H, 4.79; N, 7.34.

Example 11
2-(2,6-Dioxe-piperidin-3-yl)-4-(4-methanesulfonyl-benzyloxy)-isoindole-1,3-dione

0 O y
o N
\,,Sh N O
° \Q\,o %

Step 1:
[193] To a stirred suspension of 3-hydroxyphthalic acid dimethyl ester (1.3 g, 6.1
mimnol) in acetone (25 mL) and potassium carbonate (2.5 g, 18 mmol) was added 1-
bromomethyl-4-methanesulfonyl-benzene (1.6 g, 6.4 mmol) and refluxed overnight. The
solvent was evaporated and the residue was partitioned between water (100 mL) and ethyl
acetate (150 mL) and washed with water (2 x 100 mL). The combined organic phases was
dried, concentrated and purified by fiash column chromatography (EtOAc/Hexane) to give
3-(4-methanesulfonyl-benzyloxy)-phthalic acid dimethyl ester (2.4 g, 104% crude yield).
The product was used in the next step without further purification.

Step 2: '
[194] A solution of 3-(4-methanesulfonyl-benzyloxy)-phthalic acid dimethyl ester
(2.3 g, 6.1 mmol) in reagent alcohol (140 mL) and 3 N sodium hydroxide {70 mL) was
refluxed for two hours. The solution was evaporated and the residue was disselved in water
(100 mL) and washed with methylene chloride (3 x 100 mL) then acidified to pH around 4.
The resulting mixture was extracted with ethyl acetate (2 x 100 mL) and the combined
organic layers was washed with water (2 x 100 mL), dried and concentrated to give 3-(4-
methanesulfonyl-benzyloxy)-phthalic acid as an off-white solid (2.15 g, 101% crude yield).
The product was used in the next step without further purification.
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169.89, 172.74. Anal Calcd For C211116N207: C,
61.77; H 3.95; N, 6.86. Found: C, 61.44; H 3.72; N,
6. 79 Exarrpl e 14

2- - Di exo- pi peri di n- 3-y1) - 4- (napht hal eng;s
wo ”11§56f ndol e- 1, 3-dione 0 0 H [2021A mi xtur n?’éz&ﬁfuﬂé%oz

tri phenys,tthsphl ne (1.15 g, 4.40 mmol) and 2-

ht hal t hanol
195} ( 10 ADreae ”@-@qu@w%%%x&bmﬁ@ GrEG ! mod,
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?eri%%o' LB} B St 3 S %T50 Goun' P ?ﬁ?&n"‘ﬂzhé‘ del 6§ eeRENT PO,

S0l vvas st1rred
2. Oﬁﬁfiﬂ(‘ﬁ) 4955 nip, 293-095C; I'WEMR MSESH&)@FZIB 2192@&813,0336!2, 2.54-

2.8 o 4 G, Ems Mo GO 31 SOOI EPLBEGH 5%, 10
14 C%fof@ §2Cts i Qi‘ﬁz)ti‘]@-e roﬁ%hc vﬂaﬁx 1 Wi (selaozkm ‘é@NMRgDMSO-

ters

Syme
de)829. 5, 3.{591 r#ﬁﬁlé . 5%694)9;@15% 1167, lrzlqr; gzy,:g}; 157.65133.28,

13735 b, 26%1;2’01‘#3?%41121?6@0 (33735489 8911%&\'5’? AQYVBRRE)To;

ngﬁszﬂ)lS)i-OBHiQ Caub.55 Hs 4105 B, 6128; S,T..I%Fgumizc iﬁig H 3.80; N,

61%@4] 7.46-8.05 (n, 1011), 11.13 (s, 1H): 13C
( cnﬁ) 8 22.0, 31.0, 48.8, 70.3, 115.6, 116.7,
120. 4, 125. 3, Example 12

2-(2,6-1)ioxo—pipe:‘idin-l!_-yl)—4-(3-methoxy-benzyloxy)-isoindole-l,S-dione

O O N
Qs
Step 1:

[196] To a stirred suspension of 3-hydroxyphthalic acid dimethyl ester (1.1 g, 5.2
mmol) in acetone (45 mL) and potassium carbonate (2.2 g, 15.7 mmol} was added 1-
bromomethyi-3-methoxy-benzene (0.77 mL, 5.5 mmol) and refluxed for three hours. The
solvent was evaporated and the residue was partitioned between water (50 mL) and ethyl
acetate (80 mL) and washed with water (2 x 50 mL). The combined organic phases was
dried, concentrated and purified by flash column chromatography (EtOAc/Hexane) to give
3-(3-methoxy-benzyloxy)-phthalic acid dimethyl ester (2.1 g, 118% crude yield). The
_product was used in the next step without further purification.
Step 2:

[197] A solution of 3-(3-methoxy-benzyloxy)-phthalic acid dimethyl ester (2.0 g
crude, 5.5 mmol) in reagent alcohol (100 mL) and 3 N sodium hydroxide (35 mL) was

refluxed for two hours. The solution was evaporated and the residue was dissolved in water
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126.1, 126.3, 126.4, 127.7, 127.8, 128.2, 132.6,
132.7, 133.3, 133.8, 137.0, 155.6, 165.4, 166. 8,
169.9, 172.8; Anal. Calcd for C2411u3N205: C, 69. 39;

Wog?gsﬁla%klgl’ 6.61. Found: C, 69.56; H, 4.38;pdhuSoedkfessor
(so)&mmw ﬁigtﬁydﬁmﬁloyiﬁ@ (Mx 7O uily) Gienraciiifjddi ta pHhassynd 4.
-i sQi ndol e-1, 3-di one, O, tep. 1. 0 .
Thogepslihamping oS e HRTGHBI SpARRaD X AT R hy gombined
ol D ot il P 08, 13 e w0
methoxy-benrylasyphthaliracides SroDutiy RHELS B . The
prodid: & ‘@éﬁn%& wWithBut Ttk pariRGsiogVapor at ed. The

resi due was ved 1n ethyl "acetate (75 nL) and
washed whteh3water (3 x 75 nL), dried (MySO4) and

tod . r : S el
r1sf} 0006 R iRl Kol befy A Bbals g - SE AR,
aipkd-amiho=gliftafimide, hytitdchjoride §0.8Y g,73.4 gumol) inpyridine pvas refluxgd
oquﬁightrz "(‘3;% mgfltg% \%388 eo 4@%3%& il(nc{rgh)% ?%sr}aem g?a‘s %ﬁnﬁgd by fizsh%cothmn
chrsﬁhﬁogilaphy‘» &lﬁéﬂcﬂﬁielﬁﬁll‘léhe(cmoﬁdg) toQide W—ﬁioa(pfpipzeridin-}yl)A-(B-
e el SO bS e s IR 120 T c
Wagég’g' RO B, 65 015D méh, § mil/BRh, 24088, 5046 CH;CN/0.1% HsPOs,
ropw se, “and subseguent |y 3- hydroxypht hal i ¢ acid .

2. 48 inip (981 Yol soml 97200°C, HNMR.{P@X§01@$ 2022 96{m, 1H, CHH), 2.59-

| i ' toi i gk | | t
263G 21 GH- bR SR EL i, 3770 S8 Ehb) BNO @RS 6 30 1, 11,
CHAf3.33 (ss2H CHE)g6 B9+7.8%(nh, 7H, Ae), il Xt fs,8 HadE)f I"CMBADMSO-de) 3

e filt d, wi.th | t
21 3R s o B A P AL g 12828 129,
13299834 HR51HPAT 1552008506 36633251 6€173:169.90, 172.74. Anal Caled For
CoyH sN2O6 + 0.1 H,0: C, 63.67; H, 4.63; N, 7.07. Found: C, 63.49; H, 4.40; N, 7.00.

Example 13

4—(Benzo[1,3]dioxol—s-ylmethoxy)-z-(2,6—dioxo-piperidin-3~yl)-isoindole—l,3-dione

0 0 y
N
N ¢
(0] .
<:©\/
o} o ©
Step 1:

[199] To a stirred suspension of 3-hydroxyphthalic acid dimethyl ester (1.0 g, 4.8
mmol), benzo[1,3]dioxol-5-yl-methanol (1.4 g, 9.5 mmol), and polymer-supported triphenyl
phosphine (3.0 g, 9.5 mmol) in THF (30 mL) in an ice-bath was slowly added diisopropyl
azodicarboxylate (1.9 mL, 9.5 mmo!) and stirred at r.t. overnight. The mixture was filtered
and the filter was washed with ethyl acetate (10 mL). The filtrate was evaporated and the
residue was purified by fiash column chromatography (EtOAc/Hexane) to give 3-
(benzo[1,3]dioxol-5-ylmethoxy)-phthalic acid dimethyl ester (1.7 g, 102% crude yield). The
product was used in the next step without further purification.
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[ 205] The crude product from Step 2 was dissolved in
a mxture of 3N NaCH (50 nL) and ethanol (100 nal),
and the resulting solution was heated to reflux for 2

xture was cool ed and the sol vent
W%as}lgv?cuum The residue was di ssolved in vvayfejr H@ng
nt h) andsﬁe@ghed wth CH2C12 (3 x 100 nlL), acidified
to pH 2-3 Theresultlnq rec:lpltattgzwa
1200] | t er edAﬁﬁ‘Gﬁ%%%'@bW?m 33diexqliSovimethxy)sphtatly acidfimethyl ester
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resi due was chromat ograp%g% |ri C12- et hanol

gradient, eluting the pr 97:3
2-(§mﬁio-ﬁqiehmfylﬁMnﬂikﬁhh]dhﬂg-ylmé'ﬂ@xja)f-isoindele-l,s-dione

qui nol i n- 2-yl - et hanol | n 85% y(#—|z$ | FI NVR (CDC13) &

d:
4.92 (s, 2H), 7.26 (d, J = 11), 7.30-7.57
(m 111), WO 2008/ 115516 USROQ8/ 63602 7. 68 7.75
i 1H),782(d J=0.9 Hz, 8. 07

(in,
(d, J = 8.4 Hz, FP=8.5 Hz, 111)
[202] A mixture of triphenylphosphine (1.15 g, 4.40 mmol) and 2-

naphthalenemethanol (0.58 g, 3.6 mmol} was stirred in THF (10 mL) at 0 °C. Keeping the
reaction mixture at 0 °C, a solution of diisopropylazodicarboxylate (0.87 mL, 4.4 mmol) in
THF (2.1 mL) was added dropwise. 2-(2,6-Dioxo-piperidin-3-yl)-4-hydroxy-isoindole-1,3-
dione (1.00 g, 3.60 mmol) was then added as a solid, the reaction mixture was stirred at 0 °C
for 1 h and then at room temperature overnight. The precipitate was filtered, washed with
additional THF (10 mL) and dried. The resulting solid was stirred in hexane (50 mL) for 2

- 64—



Step 2: [208] A mixture of polyner-supported PPlis
(3.1 g, 9.5 mmol) and qui nolin-2-ylnethanol (0.76 g,
4.8 mmol) in 20 nmL THF was cooledtoOCunder N2.

pyl azodi car boxylate (1.9 g, 9.5 /003602
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166%,)16&19‘;1 1788 echi vE418d ﬁi—mg}{z’ﬂ)sxcm%ﬂ, 4.02c Nelb Bil tbund: C,
\MHO The resulting precipitate was filtered
69. %H U6t h additional water and then et hyl
acetate, and dried under pxampwns WO
2008/ 115516PCT/ US2008/ 003602 Step 4. 0] Tge
2-(&66&9&@9&5@36@;!)-3-(&#90%@-@&%Omg'lsw&ﬂerﬁ 3rdione
hydrochl oride (0.78 g, 4.8 nunabh) g nl_Pyrl dine (10 ni)

was heated to reflux for 1 he ture was cool ed
and evapor at ed under vacu Theq Si @ was
chr omat ogr aphed ugit et h gr adi ent

eluting the produ 5: 5 CH2C1r net hanol . Thi s
material was triturated it DMF (5 inL), filtered and
washed with additional 2 nL of Di1Vff', and dried
under vacuum This material was then purified by

pr epar at B&ep IHPLC usi ng a nobi |l e phase of 35/65

etonit er Vi f
PR o S AR 9 Pl 8 b n 25 L o
me’frllLB}a@ I\A&tzlggsluﬁysmg /B&deﬁ sﬂ:&mrﬂo(ﬁohydrgggm £,%.4mmal) in small
m n
porttlggs o, pe&gé\mgq d g))‘-lBglz\I/ 6%‘ %f/ e e%zand the mixture was
ev: frh?edz Tt rééiﬁuez\h&s digsoBRd 2n Qlﬁ I(afdfbtaid (US mid aii&u(ashbd wittrwater (3 x

75 mla) dned msoo 3 ansrapoiatsd) troviding 1.8 & o abinglis-31-Hethholin 90%
4%98&329? 7§3g,ﬁ=51+ﬂz, 1 19.64-171 13, 1H), 7.77
1 13CN gé 0, 31 48.8, 71.4,
(d 1=58% 1116)§04181 @m%&)@%ﬂfié@%b@zﬂh 128. 0,
128. 5, 1§%p% 133.3, 137.1, 137.2, 146.9, 155. 3,
156.7, 1b65.4, 166.8, 169.9, 172.8; Anal. Calcd for =
[208231- 117K3bixtdre 61 poipmesupportadPPhy (3.4 258 9. S\nn®hagd quinolin-3-yl-

me%%ﬁﬁlgp.e?%’ﬁ ﬁ%%gmoﬁ in20HhL THF wasedoled to 0 °C under Nz. Diisopropyl
azotidabiry ke /(1 8ng, 2. 5’ hmﬂhwa%@ddﬁd dﬁpﬁmi andeupsequeritkyi 3ahBlrgxy-
pht]izﬂ_ici asc% Rlcrjr%tl?yl eéter 8' P g, 4.8 r%tmeo?) was added as a solid. The mixture stirred for
an additional hour at 0 °C and was then allowed {0 warm to room temperature. After
stirring for 16 h, the mixture was filtered. The filter was washed with ethyl acetate (25 mL)

and the combined filtrates were evaporated.
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[ 211] 2-Benzof urancar bal dehyde (2.2 g, 15 trunol) was
di ssolved in 25 nL of methanol. To this solution was
added sodi um borohydride (0.28 g, 7.5 rtunol ) in

small ortions over a period of 20 m nutes.
g‘ wer e added and the m xture was evapora e%ﬂm%m
The r esi jwas dissolved in ethyl acetate (75 nlL)
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Step 1:

[207] 2-Quinolinecarbaldehyde (2.00 g, 12.7 mmol) was dissolved in 25 mL of
methanol. To this solution was added sodium borohydride (0.24 g, 6.4 mmol) in small
portions over a period of 20 minutes. Then 2 mL of water were added and the mixture was
evaporated. The residue was dissolved in ethyl acetate (75 mL} and washed with water (3 x
75 mL) and evaporated. The residue was chromatographed in CH,Cl,-methanol gradient,
eluting the product at 97:3 CH;Cl,-methanol, and providing 1.7 g of quinolin-2-yl-methanol
in 85% yield; "H NMR (CDCl3) & 4.92 (s, 2H), 7.26 (4, § = 2.1 Hz, 1H), 7.30-7.57 (m, 1H),
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Step 4: 12141A m xture of
3- (benzof uran- 2-yl met hoxy) -phthalic acid (0.55 g, 1.8
nmol ) and rac-a-am nogl utarim de hydrochl ori de
(0.30 1.8 mol) in pyridine (10 nL) was
Wozg?q:;{}gﬁpor 16 h. The m xture was cool ed anrc]le@ltfﬁéhé8%03602
7.6 7B HY, 2 d, Vaguiz, JTF&9 Hes t MY 8.07d, b+ §ddiiy adl), h113 (d,J
CH2C12 (100 nm.) and washed with dilute agueous HCl (2
=80 HpdHH) and water (2 x 100 niL) and was evapor at ed.
The resigueswas chronat ographed using a
CH2Cl12- net'hanol gradient, eluting the title conpou
[208} 95: 5 AHITLRE tsupporteg BFDs (3l 559/%1@!161) an%qmnolm- -yl-

me 40[%6’?6% . ’s"?rm?olﬁgbﬁfni % (%%%3\;@0 S 113151%20 m

Dumpt@moaﬁa@pxm (1 wrgsmsmoa whs gded Zirgpivisenand gubsequently 3-

hydfz[%hgl}_@;hc Jan}_d %mg csti &)l % 9i§5tm(xoﬁ %adée?oa% E(sgﬂd ¥hé mixture

stirflell ¥z an/addBiohdlhduinat @90 jnd WaSher allowkd=to Wwalin itz yoobHemperature.

Aﬁ;r s(;igrilégcjlfor ]Ig h,Si@% gmHZFElre %ﬁltery? 8the( i‘[ll%er vas “?sl%ed@%lwilpyl acetate
(25]1111,)]&1&(1&& comlthhed fildatelMRrd g4 6 23.9; 30.9, 48.
107. 4, 111.3, 115.9, 116.7, 120.2, 121.86,
123 1, 1%epd; 127.5, 133.3, 137.0, 152.0,  154. 6,
[20@2 1‘13 L6 R %é@d{ﬁ 81%@981%8 L%nga% dYsEIol%Q@in 2 &?ﬁl&xﬁé of 9N NaOH (50
mLi euchethar®] (HHJ 18D), ant} tt@, reoulting soBitRn \iraswted to reflux for 2h. The

zé\(re& : %g%g %@e%@&g&! Q&%g%ved under vacuum. The residue was dissolved
in vaateﬂena il D Jahdh Mwiaarwnﬂa GHo@k [(dx PO mi)acBlifiedtopth2-BdHCH. The

i.n-3-371)4s0in i One
restfing ieFRUA ST JU Pk e i tidonal Rt ond i B ectat,
and@{baQinBECRB &N 2- yI nmet hanol (1.0 g, 6.1 mMmmol) in 20
mL THF was cool ed to OC under N2.
Di i sopropyl azodi carboxylate (1.9 g, 9.5 mml) was
added dropwi se, and subsequently 3- hydroxy-phthalic
acid dinethyl ester (1.0 g, 4.8 mpl) was added as a
solid. The mi xture stirred for an additional hour at
0C and was then allowed to warmto roomtenperature.
After stirring for 16 h, the mxture was filtered.
The filter was washed with ethyl acetate (25 nilL) and
the conmbined filtrates were evaporated. Step 2:
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[216] The crude product from Step I was dissolved in
a mxture of 3N NaCH (50 nL) and ethanol (100 ni),
and the resulting solution was heated to reflux for 2
08; Ji xture was cool ed and the sol vent WasyeRRRSs02
er vacuum The residue was dissolved in water (100
rrL) and Swphed W th CH2Cl2 (3 x 100 inL), acidified

UG Lomn it Bt o R re R s ydsliblge 078

4.8(3m¥l) Hﬁﬂyﬁdm e d0ireT) WaADHRaN to aafmxefma]mx dledmixGire prascooled and
217 e crude product fro

Ste
evqpa@t L e YAS PR o (TR TeES lﬁﬂﬁsgbmﬁ?%@%ﬁg“ﬂ%a CBlagly-methanol
AR, Livting P prEidRe af 9495 @%cmaﬁem@t .€Thit thafeeib] Wis tiQiraté® in DMF

'f he m xture was cool and evapor at ed under

(5 m&%lﬂlme&mé washediwish additiony & mel obP Ml ard drgdrgpder vacuum. This

R R BASEY oytBiahilc L Re HOBIE bR EF 985 aostoniile

watgk, qiraviding 75 Sngsofiips fitlerporapqungd g 4% ylﬂcblc_)@%r 3ens: glp 254 256 °C;

HP R s T 150 B S il ny R

CHCNUIL1%. KRB O6 .02 {94, 00%)441 NMR (DMSC ) 5 208208 (861 H)R.57-2.64

(), 235296 G A1) S 1510 5% 129 Bl Y58 TR, 536216, 750 (4, 5 =
7. 17Hz5&H§Sz 62766 (Ex Qﬁ) (7d77-:3 87 gﬁ ﬁ-lj"& 00-‘8*1)3, (nt, 2813 8480, (rr=r 8.5 Hz,

% (5, ,110:, 13C NWR
TGS 1D, 6 VRS 822 0c7t, e b ik S 168 1B
1263%@7 13’?2@2810%32%5 1]3% 9133 %2f‘3751 15’2% 174«5 01385.3,156.7, 165.4,
166.8,0169,91 122.8; Arta} ea:alcctﬁnr&asfﬁnm@xzzmmﬁ 19cH, 4588M; 9.46.

Foulg: B3P PhR bR 008/ 603602 Exampie 16

2-(2, 6 Di ox0- pi peri di n- 3-Exmple 7 ur an- 2- yl net hoxy) -i s

4-(?' nd 17b3 di ﬁF%Q—%—&éd%o—lé %—3}:19-150 &tﬁ}'ﬂ;—ﬁg—dmne

furan2y|msthano| (0.17 by in THF (10 nl)
was added a sol ution of .38 c2)4 nol ) in

THF (0.6 InL) at Q Af t JNT,

4- hydr oxy- 242, 6-di 37 '

pi peridyl))isoi ndolmes, 3-ali o (550 ngy, 2.0 nmol)
was added to the m xtdre. The m xture was allowed to

warmto gepmtenperature and kept for 4h. The sol vent

was renoved in vacuo, .and the residue was_ purified
[234b| um c%&?ﬁ%ﬁ%@ﬁﬁ%ﬁ@ld?lsidra&%@eﬂﬁ mp@l)g‘ﬂwh%ﬁﬁlvsﬂpﬂ of
mefHahoV'a¥% tﬁis%ruhsﬁ wab 2838 RIn 6&9;19&.)1e t@ﬁs éhr $ Qm‘iﬁl)’ﬁ sthall

suspensi on. The suspension was ltered and
porfjonoves g [paried oﬁ@bmmu}est dhgn danl of water were added and the mixture was

ev otca%dG ﬂ(e?és‘? 1@0 ﬁg )%1)1/ m?'ls%ﬁen O(I'!S n'f,) fng Iwgﬁiéed a“gth water (3 x
75 yd) tﬁwdS(Mng)qI aﬁDevagpratbﬁ poyididgld.] goPberizdfin@62-@}-mkkhanol, in

oA AR 90303 L6t U 2o o o

1HY,7. IDB’IBP:(m,]ZH), a5y 7.56 (5 H)s 7.524,. 5T T H).6. 49 (dd, J =
2 3 Hz Ar), 6.68 (d, J = 8 Hz, 111, Ar), 7.47
J _$‘eP|2 111, Ar), 7.68-7.71 (m 211, Ar), 7.83
[21@} J = 8A|1'H1xtul:é‘bf ﬁb’lirmerlﬂupigﬁrtécﬁl’l’ﬂsf(il D5 rih?nGl MiRbenzofuran-2-
8 21.96, 30.93, 48.77, 62, 55, 110.

yl-@&tkmgé (0 h g 48 mmaly 120 nﬂzé’}%*swasmsleéso 013 emm N,.
Dug(go? @@m’%ﬁ:gﬁb& la tl:g@ ?égrz QCS]ﬁﬁllSll res g)aggedotﬁgpﬁg, 28 subsequently 3
60.71; H 4.02; N, 7.87; 1120, 0.51. Found: C, 60 47,
H 3.97; N 7.73;1120, O0.38.g¢gxanple 20
4- ( 3- Chl or o- benzo[ b] t hi ophen-2-yl nmet hoxy) - 2- (2, 6- di ox
o- pi peridin-3-yl)- isoindol e-1, 3-di one



Cl Step 1: [219] To a solution of
3-chl or o- benzoNt hi ophene- 2-carboxylic acid (3.5 g,
16.6 rrunol) in THF (40 nL) at 0C was added drop-w se

1 Mborane in THF (33 raL, 332 nmol) via awﬂﬁﬁh@
W‘H?ﬂtﬂ]e‘%lgThe m xtur((a was stirred at Z.t overni ght. Ig?é602
hydr8RLphRAORE dERNSNEer (i 01, di8aAmol) des addidtas asolid. The mixture

water (6 nlL). Solvent was evapor t‘%g_ in vacuo and WO
sty 2 sBPETHaUs2tb i BEbwehen algvES th ey e room temperature.
AfRAYrih P96 WAk WakRrSRhs AlGEL UThERED W8 Waskddvie Y1 acetate

acetate. The aqueous phase was extracted with et hyJ,
(25a0k) anddh¢ eqabined filtrates wWeoneiaperatedr JhnFeEiqyR X@s dissplyed in 75 mL

ethyPs0RE ﬂd\ga&f(?dg%ﬂlz f\;lgzéo}@@; T5hL) SHd Gle@BG 75 mL), dried (MgSO0s),

oncentr at

and Srapiatedo- benzo[ b] t hi ophen-2-y1)- nethanol as a |ight
yellow sgQlid (3.4 g, 103%crude yield); 1H NNW
(DI\/BOd6$teP 4.8 (d, J = 5.8 Hz, 2H, CH2OH), 5.87 (t,

1213] = 5. 8 THe crivdt prolid Hidn Stép 22vas . dibdolped indlrbixtuie pf INMNRAOH (50

L 0 PgaRl (0 PG apd e o softsen vk PR B RE 2y The

m&ﬁrﬁﬂ@d}%ﬁ&%ﬁ&‘ﬂﬁ%gb@nﬁﬁ?&?ﬁbﬁ Liﬁdlsrzmtlliﬁh. (I'the Ehsﬂiiue&rlaS Sissolved
nmol ), -Cchl oro-nenzo ILopnen- £- - 0] .

in gaten(190 sidiand asRed Ry CBEC (hR D0 B AT B GHLY, and i racicd
; ' 9 b il 2 i :

wiB 3P Rk £ 3 By The B4 B okl b wahewith watr (3 x

pr opyl
75 l opiriaiMaSY) mdsevegorsio providBzdhif § ofibeszefiraac-gmethoxy)-

L. overpight . e.m .a f 4
el o A STANel OUFR oo Sl ISR (D058 £S5 132, 704
1H$,i7.22-28% me2HEe VA5r.6it @ol SH)d t he residue was purified
by flash,col utm chromat ography (EtOAc/ Hexane) to give
3-(3-chl &eBﬂbenzo[ b] t hi ophen- 2-yl nmet hoxy) - pht hal i c
[213¢ g dit ”Rtlﬁﬁhlrégfﬁ(beﬁlﬂo_ : ﬂlrﬁer-ﬂlEl%ﬁlt mdy}}?h’,thalrced}wt) (io-ssrg 1.8 mmol})
roduct ,was used jn nex ep, W ut fur
andbyers ppinoEbErmgs prisochipnde o Reep el fpyridine 0 mL) wes
heated B TEMLP0P 18 8N TRE RlikitkOReanRanieldiod idehvdcutm. The

acid dinmethyl ester (1.9 g, 4.8 mmpl ) i n reagent
resielue o isgal ! imGELkke 190 Flsksa vasRriTv ik e paptsoRt H (2 x 100
. Lkt d .
w330 AL 1R 10081 B8R ol SRS Bttt

a QFLOb-mtfhanm gradienh sluting the tidle ¢oppravad sh?%Y CHeClansthapgh 046 ¢, in
osTRohER 23854 eI WY S, o, S
mLzinih, 24€ nmo S50 EH;CNGR b¥cHIPDset.36 (#858%6)s Ha MR (BMER-6s) 5 1.99-
2 Tl B9 b o G B R £ GO R0 9 e 7 2 e 1)
5.58¢4, QD S7.80 (0 D, WL B33 0| 2HY, 7.50 (4, J 92901y, ¢1B1)7.607(de = 8.1 Hz,
D10 e L e o2 T, 7.7 0 1065 1 0, Ve Y- XL, 111 s
1H); *C NMR (DMSO-dg) & 23.9, 30.9, 48.8, 63.1, 107.4, 111.3, 115.9, 116.7, 120.2,
121.6, 123.1, 125.0, 127.5, 133.3, 137.0, 152.0, 154.6, 155.0, 165.2, 166.7, 169.9, 172.7;
Anal. Caicd for CpoHigNzOg - 0.15 Hz0: C, 64.91; H, 4.04; N, 6.88. Found: C, 64.89; H,
3.99; N, 6.84.

- 60



Step 4: [222] A m xture of
3- (3-chl oro- benzo[ b] t hi ophen- 2-yl met hoxy) - pht hal i c
acid (1.6 g, 4.4 mmol), al pha-am no-glutarim de
drochloride (0.76 g, 4.6 nmmol) in pyriding
“K¥%k overni ght. The m xture was evaporate?3%?!003"0%;02
the residue was purifi edEkympledsh colunn

Tl RSB AT PR SR ISy PRSI P 254ingledl L igne

- pi per|d|n 3-y1)-isoi ndole 1, Sodlmneﬂ as a white solid
(0.76 g, 38%yiel d) ALier s try C18, 5gm
3.9 x 150 mm 1 i CN 0. 1%
1131304, 5.26 m 3 24 = 42C NVR (DNBOd6)
8 2.02-2.06 (m 1 Cl
2 83-2.95 (m 1H, C}%ﬁ, 10 (dd = 6, 1211 111,
, 9. Mfe{p, 211, CH, 7.49-8.10 (n1-7H, Ar), 11.12

(s, 111, 5 13C WD 2008/ 115516

[2151CT/ 1] S0 e84 DE3FGRIyMR-seEpEEd #8)s 6. ba, ~9%5 memplpand 1-

benzottuZ;%heni—y? friethanol (1.0 g, 6.1 mmol) in 20 mL THF was cooled fo 0 °C under Nz
Diisopropylazodicarboxylate (1.9 g, 9.5 mmol) was added dropwise, and subsequently 3-
hydroxy-phthalic acid dimethyl ester (1.0 g, 4.8 mmol) was added as a solid. The mixture
stirred for an additional hour at 0 °C and was then allowed to warm to room temperature.
After stirring for 16 h, the imixture was filtered. The filter was washed with ethyl acetate
{25 mL) and the combined filtrates were evaporated.

Step 2:
[216] The crude product from Step 1 was dissolved in a mixture of 3N NaOH (50
mL) and ethanol (100 mL), and the resulting solution was heated to reflux for 2 h. The
mixture was cooled and the solvent was removed under vacuum. The residue was dissolved
in water (100 mL) and washed with CH,Cl; (3 x 100 mL), acidified (HCI), and extracted
into ethyl acetate (3 x 75 mL). The combined organic extracts were washed with water (3 X
75 mL), dried (MgSQy), and evaporated.

Step 3:
[217] The crude product from Step 2 and 7ac-c-aminoglutarimide hydrochloride
(0.40 g, 2.5 mmol) in pyridine {10 mL) was heated fo reflux for 16 h. The mixture was
cooled and evaporated under vacuum. The residue was chromatographed using a CH;Cl,-

methanol gradient, eluting the product at 95:5 CH>Cly-methanol, and providing 0.40 g in
30% yield over 3 steps; mp 247-249 °C; HPLC, Waters Symmetry C-18, 3.9 x 150 mm, 5
um, 1 mL/min, 240 nm, 50/50 CH;CN/0.1% H3PO4, 5.68 (100.00%); 'H NMR (DMSO-ds)
5 2.01-2.06 (m, 1H), 2.44-2.61 (m, 2H), 2.82-2.96 (m, 1H}, 5.10 (dd, J="12.6 Hz, = 5.3
Hz, 1H), 5.71 (s, 2H), 7.32-7.42 (m, 2H), 7.49 (d, J = 7.1 Hz, 1H), 7.58 (s, 1H), 7.68 (d, I =
8.5 Hz, 1H), 7.80-7.87 (m, 2H), 7.96 (d, J = 8.2 Hz, 1H), 11.11 (s, 1H); *C NMR (DMSO-
ds) 522.0,30.9, 48.8, 66.1, 115.9, 116.9, 120.4, 122.6, 123.8, 123.9, 124.5, 124.7, 133.3,
136.9, 138.9, 139.5, 154.9, 165.2, 166.7, 169.9, 172.8; Anal. Calcd for Co2H N205S: C,
62.85; H, 3.84; N, 6.66. Found: C, 62.88; H, 3.46; N, 6.57.
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116. 26, 116.98, 118.36, 120.46, 121.39, 123. 36,
125.57, 126.19, 132.93, 133.34, 135.42, 136.91,
137. 04, 154.62, 165.05,

WO 2008/115516 PCT/US2008/003602
Example 19
2-(2,6-Dioxo-piperidin-3-yl)-4-(furan-2-ylmethoxy)-iscindole-1,3-dione

o Q n
N
e
/|

[218] To a solution of triphenylphosphine {630 mg, 2.4 mmol) and furan-2-yl-
methanol (0.17 mL, 2.0 mmol) in THF (10 mL) was added a solution of DEAD (0.38 mL,
2.4 mmol) in THF (0.6 mL) at 0 °C. After 5 min, 4-hydroxy-2-(2,6-dioxo(3-
piperidyl))isoindoline-1,3-dione (550 mg, 2.0 mmol) was added to the mixture. The
mixture was aliowed to warm to room temperature and kept for 4h. The solvent was
removed in vacuo, and the residue was purified by column chromatography (Silca Gel) to
give an oil. The oil was slurried in methanol (10 mL) for 3h to give a suspension. The
suspension was filtered and washed with methanol (20 mL) to give 2-(2,6-dioxo-piperidin-_
3-y1)-4-(furan-2-yimethoxy)-isoindole-1,3-dione as a yellow solid (310 mg, 44 % yield):
mp, 184-186 °C; 'H NMR (DMSO-dg) & 1.99-2.04 (m, 1H, CHH), 2.42-2.61 (m, 2H, CH),
2.80-2.95 (m, 1H, CHH), 5.07 (dd, J = 5, 13 Hz, 1H, NCH), 5.35 (s, 2H, CH;), 6.49 (dd, J =
2,3 Hz, 1H, Ar), 6.68 {d, ] = 8 Hz, 1H, Ar), 7.47 (d, ] = 7 Hz, 1H, Ar), 7.68-7.71 (m, 2H,
A1), 7.83 (t, J = 8 Hz, 1H, Ar), 11.10 (s, 1H, NH); "*C NMR (DMSO-ds) 8 21.96, 30.93,
48.77,62.55,110.72, 111.38, 115.72, 116.64, 120.35, 133.35, 136.89, 143.99, 149.15,
155.12, 165.21, 166.73, 169.88, 172.76; Anal Calcd for CysH14N20¢ + 0.1 H20: C, 60.71;
H, 4.02; N, 7.87; Hz0, 0.51. Found: C, 60.47; H, 3.97; N, 7.73; H0, 0.38.

’ Example 20
4-(3-Chlore-benzo[b]thiophen-2-ylmethoxy)-2-(2,6-dioxo-piperidin-3-yl)-

iscindoie-1,3-dione
O
NH
N O
S
2 ;\. ') O
Gt
Step 1:

{2191 To a solution of 3-chloro-benzo{b]thiophene-2-carboxylic acid (3.5 g, 16.6
mmol) in THF (40 mL.) at 0°C was added drop-wise I M borane in THF (33 mL, 33.2
mmol) via a dropping funnel. The mixture was stirred at r.t overnight. The reaction was
quenched with drop-wise addition of water (6 mL). Solvent was evaporated in vacuo and
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166. 64, 169.85, 172.73. Anal Cakd For
C221115N205SC1+ 0.1 1120: C, 58.09; H, 3.32;N, 6.16;
S, 7.05; Cl 7.79. Found: C, 57.77; H 3.06; N, 6.08;

8.05. Exanple 21
W(%f?%bl?% oxo pi peridin-3-yl)-4-(4-fluoro-ben CYBT” {08%602
the ksidud wab mhem betwean satl sbdiurh, crbdnhain end @mcztate_ The aqueous
phaé%% To atpa !jreld su%gteri] on].s)oféhs %dreﬁxéfgangchﬁﬁsgswaswashed
wmﬁ évate& (JP:E @ﬁ@ﬁm Q{riéhtaha @@Kb‘éﬂtrz&cd/tb) nge(abcaﬂmb Keﬁzcﬂﬁltmc:phen-z-yl)
. , and olyner-sugported tri,phen hosph

agah Wlipwreelig (3-48744 gsdwldbsn%’aﬂl‘/ﬁ%@g 65\5543@* ]
sy GOt ST 28 WW N e
prodm‘xfashtﬁnadaeamtt sthpwﬁhbut(fmm Pwaﬁm«}nw th ethyl

acetate é@gz The filtrate was evaporated and the

resi due purlfled by flash col utmm chromat ogr aphy
[220Et OAc/ Hexastijedt susginyion of 3»—hydroxyphtha11c acid dimethyl ester (1.0 g, 4.8

o B RGBS Y TE SR P e
sup ﬁﬁ?elcﬁ&ggﬂyg%ﬁ&ghﬁg X3.08l &P nﬁh&l@ EﬂJI‘HF (30 B in an ice-bath was slowly
added diisopropyl azodlcarboxylate (1.9 mL, 9.5 mmol) and stirred at r.t. overnight. The
mixture was filtered and the solid was washed with ethyl acetate (10 mL). The filtrate was
evaporated and the residue was purified by flash column chromatography (EtOAc/Hexane)
to give 3-(3-chloro~benzo[bjthiophen-2-ylmethoxy)-phthalic acid dimethyl ester (2.1 g,
109% crude yield). The product was used in the next step without further purification.

Step 3: )
[221] A solution of 3-(3-chloro-benzo{bjthiophen-2-yimethoxy)-phthalic acid ‘
dimethy} ester (1.9 g, 4.8 mmol) in reagent alcohol (120 mL) and 3 N sodium hydroxide (60
mL) was refluxed for two hours. The solution was evaporated and the residue was dissolved
in water (100 mL) and washed with methylene chloride (3 x 100 mL) then acidified to pH
+around 4. The resulting mixture was extracted with ethyl acetate (2 x 100 mL) and the
combined organic layers was washed with water (2 x 100 mL), dried and concentrated to
give Z;,-(S-chlo_ro~benzo[b]thiophen-z-yhnethoxy)—phthalic acid as an off-white solid (1.6 g,
92% yield). The product was used in the next step without further purification.

Step 4: '
[222] A mixture of 3-(3-chloro-benzo[blthiophen-2-ylmethoxy)-phthalic acid (1.6
g, 4.4 mmol), alpha-amino-glutarimide hydrochloride (0.76 g, 4.6 mmol) in pyridine was
refluxed overnight. The mixture was evaporated and the residue was purified by flash
column chromatography {methanol/methylene chloride) to give 4-(3-chloro-
benzo[b}thiophen-2-ylmethoxy)-2-(2,6-dioxo-piperidin-3-yl)-isoindole-1,3-dione as a white
solid (0.76 g, 38% yield); HPLC: Waters Symmetry Cig, Sum, 3.9 x 150 mm, 1 mL/min,
240 nm, 60/40 CH3CN/0.1% H;3PO4, 5.26 min (98.7%); mp, 240-242°C; '"H NMR (DMSO-
ds) 8 2.02-2.06 (m, 1H, CHH), 2.54-2.62 (m, 2H, CH>), 2.83-2.95 (m, 1H, CHH), 5.10 (dd,
1=6,12 Hz, 1H, CH), 5.74 (s, 2H, CHy), 7.49-8.10 (m, 7H, Ar), 11.12 (s, 1H, NH); °C
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[224] A solution of

3-(4-fluoro-benzo[ b]thi ophen-2-yl met hoxy) -phthalic

acid dinethyl ester (1.5 g, 4.0 nunol) in reagent

al cohol (120 nL) and 3 N sodi um hydroxi de ( %mg@%z
WO 138 for two hours. The sol ution was evapora

NIVH(‘GDMB@-&;, slzcﬂm mago dR7S063/99] 1i16.265116198( 1T0367120.46,121.39,

o e B e Sh Y 13080 Mok g s,
16985 19552 i b*alcatﬁai‘bzﬁﬁaﬁﬁsscﬁlo& HRP aris3.080H, .88 N, 6.16; S,

COonbi ned ‘organi ¢ | ayérs was washed with water (2 x

7.03,00), 779, Fcnlrnde@ ﬁn’l?,ébﬁ&éth 60881687y ClB.05.

3-(4-fluoro-benzo[b]thio nmet hoxy) - pht hal i ¢
acid as an off-white sol ?‘3 '?'f%ﬂ , 84%yield). The

z-(nsaxm-pmamqam@-momahen@ﬂﬂﬂaiophmz:ylme;homf

r tion. Step 3: [225] A m xture of
’s"'@%(’if‘if’f' -benzol b] t hi ophen- 2-yl net hoxy) - pht hal i ¢

acid (1.2 g, 3.4 mmol ), al pha-am no-glutarim de
hydrochl oride (0.58 g, 3. 6 My )gin pyridine was

refluxed overnight. The Xt uge evaporat ed and .
the residue was p |edf
chr omat ogr aphy ( Ien hIoride) to give

- OV\DO
2008/ 115516PCT/ US20087 003602
yl) - 4- (4Stﬁ:bmor 0- benzo[ b] t hi ophen- 2-ylnet hoxy) -i soi ndo

uhid i ) !
03 & *vab P50 fat Pt 3 L Oyt o AR} Bir 1.1 6 52
mnidly, W-Anoddeno[b]thinphe02-ghatiihancl 0.9B208,5 mms) andpolymer-

subted el ehosphi 292%&%%”%%@?%%#%

siowl;ﬁadd&a dﬁ%fr(%igl aticarboxyfid @.1 RH, 105 Mol yantiBitifre88t (inpvernight.

Thambgre s fg@rea@dssl%gb%’ﬂ Bk Sy e (19 7Rl fhe il

wa;%@agggated]a}n% HLresiihd wad puﬂﬁ&l fash4elulih chi&&t@&aphy
9, 127.65, 133.38, 137.0 140. 81, 141.

t@@@!ﬁ@@canq)azq Z8E, 3-&45311(;;9 begg{{b]@llloplleg.g‘z-llmeﬁ%g)—plimahc acid dimethyl
/! ificati

mté'g???gl ’7&";’ éelﬁg Tt%'i‘;?%dugglvﬁ%us%g 3%@&%& gﬁther %un cation.

60. 40; 18iep226; N, 6.29; S,7.24; F, 4.32.

anpl e 22 ; } .

224 (5 chl Brsiiep SERLA-Top Rl oo S ke o dRR e s g
dinmethyd eytdy €150l Mﬂitmlluﬁesgmmdcolﬁﬁ €120tnl) and 3N sodmm hydroxide (60
mL) was refluxed for two hours. The solution was evaporated and the residue was dissolved

in water (100 mL) and washed with methylene chloride (3 x 100 mL) then acidified to pH
around 4. The resulting mixture was extracted with ethyl acetate (2 x 100 mL) and the

combined organic layers was washed with water (2 x 100 mL), dried and concentrated to
give 3-(4-fluoro-benzof{blthiophen-2-ylmethoxy)-phthalic acid as an off-white solid (1.2 g,
84% yield). The product was used in the next step without further purification.

Step 3:
225} A mixture of 3-(4-fluoro-benzo[b]thiophen-2-yimethoxy)-phthalic acid (1.2
g, 3.4 mmol), alpha-amino-giutarimide hydrochloride (0.58 g, 3.6 mmol) in pyridine was
refluxed overnight. The mixture was evaporated and the residue was purified by flash
column chromatography (methanol/methylene chioride) to give 2-(2,6-dioxo-piperidin-3-
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[226] To a stirred suspension of 3-hydroxyphthalic
acid dinethyl ester (1.4 g, 6.8 mvl) in acetone (70
nm.) and potassium carbonate (2.8 g, 20 mmol ) was
added 2-chl oro-5- chloronethyl -thiophene (G,
WOR0SEHEI ) and =fluxed for two hours. The so : é%bmnmmmz

yl)-ax(aﬁnfoad-sshz ngﬂﬁﬂd]ﬁeﬁ-ﬁ%ﬂxdaﬁomascﬁﬂddle-ﬁﬁeﬁmh dyent wikieersolid (0.66 g,

2454y PO Motses Bermmmety Croem 083 ROy AP0 B8 6040

d .
S o 9 o 0% 20

(. cIFF, GHOHY, BiSéhesana, 2Fh CHHGHY) : Bh(dih ) 6, 32 Fits BFLGENGIT3 (5, 2H,

CoRh i oy AP S YEIH P R s oot s

48.82, 65837 10%.511109.891 16104, 116.91, 118.02, 119.02, 115.07, 120.37, 125.98,

-(h- or.g-t hj en: 2.yl oxXY,) & [ [
ol S2 AT ERIE 3708 BTN AR e, Bsap 158,
169 1068171, 19913178 T HndNTHYE FOXCHH,N80:SH:)C, 6627; H, 3.45; N, 6.39;

refluxed for two hours. The solutio vapor at ed
S, Bl By o3 BRI 6, GRA0E. 925 DeB20rSwbtels 1360 nl) and

washed with nethylene chigghingfe 43 x 100 nil) then

acidified to pH around 4. The resulting mxture was
4-(B:Chieotthibphicnt2-dnfephoxy)-3t(2edip po-pipeoidimyyaiieingple-1.3-dione

conmbi ned organic |ayers was washed with water (2 x

100 mL), dried and concentrated to give 3-(5-

chl or o- t hi ophen- 2- ylnethoxy)'p halic acid as an

off-white solid (&.6 g, ‘m 5\' he product was

used in the next s A , further purification.

WO 2008/ 115516PCT/ 008 00‘ 02 Step 3: [228] A

m xt ure of

3-(5- chlg,gg,€-1th| ophen- 2-yl i net hoxy) -phthalic acid (1.6

al pha- am no- utarlm e hydr.oc ri de
22 ]) 88 g, Tq,a4t1mﬁ)$%sp¢q§m§ , YEED g:chy I{hy?cster (14g638

mn%\{fﬁl%%%s gfﬁp iL ) T'%t?ﬁ é%ﬁﬁsﬂhnac%ﬂ%}iﬁﬁé?ﬁ 8'ge90 ARb1} WSS added 2-chloro-5-

resi h col umm chr omat ogr aphy
chiprostetigirthiophenh (0.8 helc A lcnmeb)and aefgwéfor two hours. The solvent was

e AT R TR s 104 i g 5

mIMaid evashed ivelth( QatZ6(2gs 1 6Ny iThe Gyﬁmbiﬂﬁi G}gamms was dried,

conbreddhsany sl By sty Hhpalpel i BP0 SRR o sive 3

chiBabZAhRhR&G-2 YirhethbAy)fBNRG: ad)i diRclfl- R .% ) 1008 crGtityield). The

progie v s s s e nbigyfptiogy ' o) >

7. 07 7. 8§teé 511 Ar), 11. 11 (s, 1H, NH) 13C NVR
30. 90, 48. 65. 3%9
[22 ]L6 80 Qggiu,_urlgn o{%S-gglororgxppéxgn-zlﬂ@e xy)lgghaétf acid dimethyl

estélrgﬁ 3% 6. 7]111;1%109;}11 réAanégntZa%gh Cgig% rﬂ)L&J:gtg % S\BN?ZOCC)[%& h;chomde (60 mL) was

reflggedifor twp hours.AFhepgolugion was gvappraygdandcthe regidpg wa;;:é\;mived in water
(106 mIg‘)%ﬁ Washbd @id? ﬁ)eﬂNlen@ cﬁﬂmd§(3 £ 16@:(9:,) Hen adidided to pH around 4.

The resulting mixture was extracted with ethyl acetate (2 x 100 mL) and the combined

organic layers was washed with water (2 x 100 mL), dried and concentrated to give 3-(5-
chloro-thiophen-2-ylmethoxy)-phthalic acid as an off-white solid (1.6 g, 76% yield). The

product was used in the next step without further purification.

274 -



Exanpl e 23
2-(2, 6-D oxo-piperidin-3-yl)-4-(1-napht hal en-2-371- et
hory)-isoindole-1,3-dione O O H Step 1: 12291A

m xt ur e of poI ymer -supported PPI13 (3.1 g, 4 mh
WOL20B/115H8¢ hyl - 2- napht hal enenet hanol (0. 82 P&A{é% o2

ol ) i st 3m_ THF was cool ed to OC under

| azodi ¢ b | '
S O S AU S@E@%’éﬁ%ﬁyﬂ?@f%&rﬂtﬁeﬁwﬁgﬁ%ﬂ
mm%g)r ?gﬂé ﬁ&d&vnél éﬁhﬁa Kyhr&humdé (BSHEIH4 InnAFingHiathe afas Fefluxed

xture stirred for an additional hour at
ove@ﬁglan’ﬂhwmmmewsawmgﬂ anst theresidue wap paRiiedRycHagh gplamn

chriphSpraBb (rhdsthol Blett Bl chlofoyTb Bt (51683 ‘?'d‘ibﬁ;gf‘dz'y‘memxy"

22, ﬁ-ehcﬁ:orﬁipemﬁh-ﬁ+y|l)-isamédewe9r—émee/mmwh¢ee@hdmé’6 2e36% yeld);
e Whks PURLaT #38 a'ae%es ef Eq./mﬂf,’ Shéthia, 60/40 CH;CN/.1%

H;,P(ﬁ‘@@'ﬁ@'i‘ﬁh @9?%?flm}etzh@mymhmmM@dgumommm £, CHH),
20- 30% et hg/ acetate, in _66%

254 BB Y, G 2025 Gt G5y 51098, 157 b AL IH4GED. 550 G
2H4C§% 1.87- 7%1)@7%4%:{,@1 14 &} 1 ﬁ:H}'Z“ jNll)sR @ fa@) 5?1 93 30.90,

Hz, 111)
48.23, 55,3871 156947 1$&80m2044ﬂ1)26 ﬁ, é%’i 83, 1[22@@; mﬁlxﬂ%ﬁ 83 d 7 >4,

156k TR 2 b mt e i s 5.0

H, Bbiand.o%; §)0.9a%); Clp& 7t Fatmil G, 6338 HUXIF:0N, 680 S, TH%; CL, 9.01.
WD 2008/ 115516PCP/ 175200§é003ﬁeg%ir m xture was cool ed
and t he sol vent was reno vacuum The residue

2-28-Didks gi i Ehapi@aienld-yieétHony)asuiadole-13-dione
CHZ C12 ? x 100 m_) aci di fi ed 1), and extract ed

wWth ethyl acetate (3 x 75 nL) g T nbi ned organic
extracts were washed with X o), dried
(MgS™), and evap ng 0 g of

3- (1- napht hal en- 2 thalic acid, in 60%
yield; ill NWR (DW 60 d,J—62Hz 3H),

5.79 (q, J = 6.2 Hz, 111) 7.21-7.31 (m 214). 7.38
(dd, J = 7.1 Hz, J = 1.3 Hz, 114), 7.46-7.57 (m
311), 7.88p17.93 (m 414).

[229} A mixture of polymer-supported PPl (3.1 g, ~ 9.5 mmol) and a-methyl-2-
naphthalenemethanol (0.82 g, 4.8 mmol) in 20 mL THF was cooled to 0 °C under Na.
Diisopropylazodicarboxylate (1.9 g, 9.5 mmol) was added dropwise, and subsequently 3-
hydroxy-phthalic acid dimethy] esier (1.0 g, 4.8 mmol) was added as a solid. The mixture
stirred for an additional hour at ¢ °C and was then allowed to warm to room temperature.
Afier stirring for 16 h, the mixture was filtered. The filter was washed with ethyl acetate
(20 mL) and the combined filtrates were evaporated. The residue was chromatographed in
hexanes-ethyl acetate gradient, eluting 1.2 g of the 3-(1-naphthalen-2-yl-ethoxy)-phthalic
acid dimethyl ester at 20-30% ethyl acetate, in 66% yield; 'H NMR (DMSO-ds) § 1.70 (d, §
= §.5 Hz, 3H), 3.88 (s, 3H), 4.03 (s, 3H), 5.49 (g, J = 6.5 Hz, 1H), 6.96 (d, J = 8.4 Hz, 1H),
7.18 (t, = 8.0 Hz, 1H), 7.42-7.53 (m, 4H), 7.76-7.84 (m, 4H).

Step 2:
{230] A mixture of 3-(1-naphthalen-2-yl-ethoxy)-phthalic acid dimethy] ester (0.9
g, 2.5 mmo!) and 3N NaOH (50 mL) in ethanol (100 mL) was heated to reflux for 2h. The
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tep 3: 12311A m xture of
3-(1- napht hal en- 2-yl - et hoxy) -phthalic acid (0.36 g,
1.0 mmol ) and rac-a-am nogl utarimde hydrochl ori de

(0,16 1.0 nunol) in pyridine (10 InL) vag-hsah&she
W(’(%’“’V’éFﬁﬁx for 16 h. The nmi xture was cool ed "‘and 3602

mu&%ﬁﬁﬁwl% &bﬁth iﬁiﬁiﬁ? Sglarerxttwvas réhevedandetvacwms. Themsidue svas dissolved
e acel a

i 05 o st o P . B A e
mtﬁ\éa%l)&&{a%ﬂﬁ TFEmIL§S THY Sorkbified dtEalid atRis Wi thastied Neitlewater (3 x

anol é;radl ent, eluting the roduct at 95:5

75 BL.Crizd bighab And evapgrated, prevising 0.5Q g ef 3(1-ppphihalenysyl-cthoxy)-

pht%l}c'#h:’giré%@; ﬁlﬁ%d,wm% 81 g%ﬂpljﬂh iz, §Hp m79Kq, I = 6.2

Hz( B9), 82997.311(nh, R, T.BH/B1, 47 78t JPIQHZJIH),@ %—’Hﬁ’f (m, 3H), 7.83-
7933(4)4 1.99-2:09 (m 114), 2.51-2.65 (m 214),

B3 97 (m 111), 5.13 (dd, J = 12.5 Hz, . 1=

- UDSep300 (9, I= 6.0 bz, 114), 7.39 (d, J

Hz
23§y, 1 pguikiind oéf(ﬁ,n@h,@éw%yl-g@éwpl} iEhdd ﬁgﬁ; 1.0 mmol)
ancﬁm@fb.-ﬁmo%lhﬁ}um&éhﬂ&oé}ﬁonddﬂ) 11613 CoNRol§ RIMBidiG) (18 mL) was
heaterzto 5eﬂtm{2f@r k6 h. The rmxtuire \ngs c%olegl %agd gvaptlyrla.Zed und%rzx}acgum The
residue was dissolved in ethyl acetate (100 mL) and washed with dilute aqueous HCI (2 x
100 mL) and water (100 mL), and was evaporated. The residue was chromatographed using
a CH,Clo-methanol gradient, eluting the product at 95:5 CH;Clz-methanol, 0.27 g, in 64% .
:}ield; mp 174-176 °C; HPLC, Waters Symmetry C-1 8, 3.9 x 150 mm, 5 pm, 1 mL/min, 240
nm, 60/40 CH;CN/0.1 % H3PO,, 3.69 (99.65%); "H NMR (DMSO-de) § 1.71 (d, J = 6.0 Hz,
3H), 1.99-2:09 (m, 1H), 2.51-2.65 (m, 2H), 2.84-2.97 (m, 1H), 5.13 (dd, J = 12.5Hz, T =35.3
Hz, 1H), 6.00 (g, ] = 6.0 Hz, 1H), 7.39 (d, ] = 7.2 Hz, 1H), 7.44-7.53 (m, 3H), 7.62 (d, I =
8.5 Hz, TH), 7.69 (t, § = 7.9 Hz, 1H), 7.87-7.96 (m, 3H), 8.00 (s, 1H), 11.15 (s, 1H); °C
NMR (DMSO-dg) 8 22.0,23.7,31.0, 48.8, 76.5, 115.5, 117.2, 121.5, 123.6, 124.5, 126.2,
126.4, 127.6, 127.8, 128.5, 132.5, 132.7, 133.4, 136.7, 139.4, 154.8, 165.3, 166.7, 170.0,
172.8; Anal. Caled for CpsHaoN2Os: C, 70.08; H, 4.71; N, 6.54. Found: C, 69.71; H, 4.51;

N, 6.28.

5.3
= 7.

Example 24
2-2,6-Dioxo-piperidin-3-yI)-4-(4-methoxy-benzyloxy)-isoindole-1,3-dione

O 0O
NH
i G
\Q\/O °
Step 1:

§232] A stirred mixture of 3-hydroxyphthalic anhydride (20.5 g, 125 mmol) in
methanot (100 mL) was heated to reflux for three hours. The solvent was evaporated in
vacuo, and the residue was suspended in sodium bicarbonate (29.4 g, 350 mmol) in DMF
(250 mL), followed by addition of iodomethane (19 mL, 300 mmol) and heating at 55°C for

four hours. The mixture was cooled fo room temperature, solvent evaporated in vacuo, and
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126.2, 126.4, 127.6, 127.8, 128.5, 132.5, 132.7,
133.4, 136.7, 139.4, 154.8, 165.3, 166.7, 170.0,
172.8; Anal. Calcd for C25H20N205: C, 70.08; H 4.71;

Wol\zlbos?l'lsssdfé Found: C, 69.71; H, 4.51; N, 6. 28. peT/US2008/003602

the residue was partitioned between water (200 mL) and ethy! acetate (200 mL). The
organic layer was washed with water (2 x 200 mL), dried, concentrated in vauco, and then
purified by flash column chromatography (Silica Gel, EtOAc/Hexane, 0% gradient to 100%
30 min) to give 3-hydroxyphthalic acid dimethyl ester (20.2 g, 77% yield). The product
was used in the next step without further purification.

Step 2:
[233] To a stirred suspension of 3-hydroxyphthalic acid dimethyl ester (1.1 g, 5.2
mmol) in acetone (45 mL) and potassium carbonate (2.2 g, 15.7 mmol), was added 1-
bromomethyl-4-methoxy-benzene (0.79 mL, 5.5 mmol). The mixture was refluxed for six
hours. The solvent was evaporated iz vacuo, and the residue was partitioned between water
(50 mL) and ethyl acetate (80 mL). The organic layer was washed with water (2 x 50 mL),
dried, concentrated in vacuo, and purified by flash column chromatography (Silica Gel,
EtOAc/Hexane, 0% gradient to 100% 30 min) fo give 3-(4-methoxy-benzyloxy)-phthalic
acid dimethyl ester (2.0 g, 115% crude yield). The product was used in the next step

without further purification.
Step 3:
[234] A stirred solution of 3-(4-methoxy-benzyloxy)-phthalic acid dimethyl ester -

(2.0 g crude, 5.5 mmol) in reagent alcohol (100 mL) and 3 N sodium hydroxide (35 mL)
was refluxed for two hours. The solution was evaporated in vacuo, and the residue was
dissolved in water (80 mL) and washed with methylene chloride (3 x 70 mL), then acidified
to pH around 4 by HCl. The resuliing mixtare was extracted with ethyl acetate (2 x 60 mL),
and the combined organic layers was washed with water (2 x 70 mL), dried, and
concentrated in vacuo to give 3-(4-methoxy-benzyloxy)-phthalic acid as an off-white solid
(1.6 g, 100% crude yield). The product was used in the next step without further
purification.

Step 4:
{235} A stirred mixture of 3-(4-methoxy-benzyloxy)-phthalic acid (1.5 g, 5.2
mmol), alpha-amino-ghitarimide hydrochloride (0.90 g, 5.4 mmol) in pyridine was refluxed
overnight. The mixture was evaporated in vacue, and the residue was purified by flash
column chromatography (Silica Gel, methanol/methylene chloride, 0% gradient to 10% 30
min) to give 2-(2,6-dioxo-piperidin-3-yl)-4-(4-methoxy-benzyloxy)-isoindole-1,3-dione as a
white solid (0.83 g, 40% yield); HPLC: Waters Symmetry Cis, S5um, 3.9 x 150 mm, 1
mL/min, 240 nm, 50/50 CH3CN/0.1% H3PO4, RT = 4.17 min (98.6%); mp, 178-180°C;
"HNMR (DMSO-dj) 81.99-2.06 (m, 1H, CHH), 2.51-2.82 (m, 2H, CHHCHy), 3.76 (s, 3H,
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Exanpl e 24
242, 6- Di oxo- pi peridin-3-yl)-4-(4-nethoxy-benzyl oxyl -i
soi ndol e 1 3-dione 00 NH Step 1: 12321A stirred

m xt ur 3- hydr oxypht hal i ¢ anhydri de (20.
Worﬁ?%%ls lﬂ rret hanol (100 nL) was heated to rel’l:(fFlgt[]szwfif;b03602

CHS)hB 98 (RQUESs, 1Z1HEz, SH| CENL5. 306G, 2N ADHY)6.857i84 (mp@HaArR A1 (s,

ey hE RS ah 0 B B SRRRE . 332

116 sisd@wwem o6 1Pony, 13995 Mvelop, esshess. 1010 6828 5666.70169.90,

four hours. The mxture was cool ed to

172 Bnpshned Caled Fos GnabsezGsy Spb1 96,08 4 60: Do 18 Forrd: Cy3-86: H, 4.30;
ggQS/ 115516PCT/ 1 1 S2008/ 003602 t he resi due was
partiti oned between water (200 nL) and ethyl acetate
(200 nL)SlThMX& c layer was washed with water (2

200 drd
bur 11 odhy SREHAGERIRE T0 S LG

[236} OAc/ Hemmeranﬁiogﬁ aghinemicldan cdlBAPBBALC)from) nomnad dorors are
ARG SN Y I R
Celigdtré bﬁhnswm KPMIRY 640 (Lifst Bohislogies, Grand Island, NY, USA)
supplemented with 10% AB-+human serum (Gemini Bio-products, Woodland, CA,USA), 2
mM L-giutamine, 100 U/ml penicillin, and 100 pg/mi streptomycin (Life Technologies).
[237] 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 Salmonella
abortus equi, Sigma cat.no. L-1887, St.Louis, MO, USA)at 1 ng/mi final in the absence or
presence of compounds. Compounds provided herein are dissolved in DMSO (Sigma) and
further dilutions are done in culture medium immediately before use. The final DMSQO
concentration in all assays can be about 0.25%. Compounds are added to cells I hour
before LPS stimulation. Cells are then incubated for 18-20 hours at 37°C in 5 % CO,, and
supernatants are then collected, diluted with culture medium and assayed for TNFa levels
by ELISA (Endogen, Boston, MA, USA). ICsos are caiculated using non-linear regression,
sigmoidal dose-response, constraining the top to 100% and bottom to 0%, allowing variable
slope (GraphPad Prism v3.02).

5.1.2 IL-2 and MIP-3¢ Production by T Cells
[238] PBMC are depleted of adherent monocytes by placing 1 x 10° PBMC in 10
ml complete medium (RPMI 1640 suppiemented with 10% heat-inactivated fetal bovine

serum, 2 mM L-glutamine, 100 U/ml penicillin, and 100 pg/ml streptomycin) per 10 cm
tissue culture dish, in 37°C, 5 % CO» incubator for 30-60 minutes. The dish is rinsed with
medium to remove all non-adherent PBMC. T cells are purified by negative selection using
the following antibody (Pharmingen) and Dynabead (Dynal) mixture for every 1 x 10® non-
adherent PBMC: 0.3 ml Sheep anti-mouse IgG beads, 15 pd anti-CD16, 15 pl anti-CD33,
15 ul anti-CD56, 0.23 ml anti-CD19 beads, (.23 m! anti-HLA class II beads, and 56 ul anti-
CD14 beads. The cells and bead/antibody mixture is rotated end-over-end for 30-60
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[ 2331To a stirred suspension of 3-hydroxyphthalic

acid dinethyl ester (1.1 g, 5.2 mol) in acetone (45

naL) and potassium carbonate (2.2 g, 15.7 muol), was
ded 1 br omonet hy1- 4- met hoxy- benzene (0.7

%Q?Fb‘lﬁs The mixture was refluxed for six hoPEZrTg%S |E0é’602

mindfs YEMC, IRSifRY PGS hRGeinBvedaEsa bels Usihp @ Dneml slugnenaFypical
partitioned between water (50 nl) and ethyl acetate

yield 80ebuiat 50% T cehie, & YOI by@pwmﬁ%ed with water

50
3., 2Ol e OBy ESHAL R80C3 ity

OKES G4 figenl in BBS0gplaet well m@lba@d% SﬁCrﬂm;-éth@u@p then washed four

timgs v SO P TR O LR MTRgbns TR % Bk Cofiphfs are
dnlﬁz?ﬁxﬁ?ﬁgﬁw mheuﬁndfhutﬁ)hﬁlssjmmﬂﬂlre&ﬁ-wekh plagt gpindg:

congentratigns 715 2ot éﬁ#w &&3’?’ TS@?‘H’&F’ KM, 410 M tesl At compgynds

prm(nae@té&ﬁlﬁrly ﬂdﬁmecﬁ ! Esgrﬁireéa. et e tﬁi)fﬁt 20k amh;mf n dfﬂOGfixNEm 2%
and sodi um r oxi m was reflu

DMSfbaiiogriglly dihsed 45u@t08n%®§‘559 sparauediisiad ?fﬁ%ﬂg P?g?fd?OO pi
th d _ to %

cul%res ﬁor %Sg% ﬁ%ﬁ@w %olp% an\ireaﬁgh B¢ ﬁ,\@ e g‘ﬁﬁpﬁwe%é lggﬁl'glltéfﬁ?az g?‘t 5%

COl, for2th a4yaUA shpéinatbtd andipediesi-2 mng\m-mwyeama (R&D
extracted with ethyl acetate (2 x 60 nalL

Sy 1 sod 2 a5l sl e A e b o prysence

B SRR 2 s v

regfendion] s{ghdidd doé@&éfmme;d:enmnng the Wretog 08 da end bﬁ@%@éh%a

in the. nex ut f er purification. Step
alloping Y o Chrptiped Pt E102)
3- (4 netglpgyde_ﬂWIw acid (1 59¢9g, 52
, alpha-am no och 0,9
24875 hrvot G5 Rnch et MEAZ7 % P57 Qb it i Délnsche
Smmm%gr&nm&ygammwmm Gl (Bimésmig,eﬁemany) The
purified by flash caolum chr t Sili
celblineiol is ebleing dream Ehsi AJperiren 1975 GHEKE oo Blnges, va,
h 3 din ti d in all cell
U e B o o e by ey b ﬁf’;‘?"é’iﬁ‘

lmesmscﬁelhrd’cﬂe 1,3-dione as a white solid (0.83 g, 40%
el d); . an
et} ) B WA Bty 008 i S e
?idltréﬁ&i @it compowidEat ARBC] 00, HOMVR O(IDIBO43 P05 0.(991 2048 pM in a
2.51-2. 211, CH
Singqprncopbiitliabostl P YrOM S BORPRIG B S ) 3 Bl fppubator at

9 Qhen/addédd h
5 /?]C‘C)z or 7%211%{{?9 1(%&{{19{%&3@%3?%%&@1%%% {ﬁﬁgﬁ%ﬁmwgg en/addéd to eac

weﬂ,lalﬂ@lisi%ﬂe $acubaied again 863796, in e gugridified mewmtorpt § % ?)02 for 6
hours. The cells are harvested onto UniFilter GF/C filter plates (Perkin Elmer) using a cell
harvester {Tomtec), and the plates are allowed to dry overnight. Microscint 20 (Packard)
(25 wl/well) is added, and plates are analyzed in TopCount NXT (Packard). Each well is’
counted for one minute. Percent inhibition of cell proliferation is calculated by averaging

all triplicates and normalizing to the DMSO control (0 % inhibition). Each compound is
tested in each cell line in three separate experiments. Final ICses 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).
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116. 55, 120.29, 127.93, 129.21, 133.25, 136.92,

155. 57, 159.10, 165.28, 166.77, 169.90, 172.75. Anal

Cal cd For C211-118N206: C, 63.96; H, 4.60; N 7.10.

Found: C, 63.86; H, 4.30; N, 6.92. 5.1 ASSAYS, Beboshussos
WOMBSUIBHA bi tion Assay in PMBC [236] Perip era?

bl ood m@QQ“Qﬁﬁﬁin%&nﬁnt@ﬁﬁdfnﬁﬂﬁh‘lﬂb@| donors are
obt ai ned by Fico cia, Pi scq%t avva[ﬁ)e d
[24gh, ush) N@@ﬂmatoyll%ﬁﬁwslg\a |1?5M [P amgpat of @ cOFPRER

prdv&lx&ﬂ%‘e fl P bl g%ngﬁﬁmm@ U, I&If‘tpb%k&]‘ﬂSyMs) for 30

suppl enentéd with 10% AB+hunan serum(
mulmtcfr (Cebldysates are/propirat and cither ipgpynoppecipifiate gyxgtlgpﬁ :ﬁgeptor Abor

etz oy BY 'SrisieaBRs eito bbbt B A1 phbdr

(Sarm&ﬁ m308) fohatphoeGatin(Y&23), £iabl i BSRmctinhnd HkF»;b |Adts@sd analyzed
USA ate
ons Siih S dersgr e age Qi Rl pr PR e
Si gnma cak,3m0.Cell Gl AndlvsBUi S, MO, USA) at 1 ng/m
final in_the absence presence of canpounds
248bnpoundSelliass freuad R RMSE % 2 FRSUH: L3 PP Frovided herein

ovérgigg roffin] 10kiddtainthl WriceN sydé B pEoAnddus (L‘yulﬁ‘EST PLUS
um i rmedl ately before use. The final

(BestorcRickinger)@scdrding 1o magufagmres spraiecokpbelioving Wm& cells are

o K S B0 Al g F Ry ion Diknson),
atI l:%;gt Lﬁ.lﬁidﬁmmMer natants are t hen .
R S e s Vol L o AP oS35 g i

vaﬁéﬁ@ﬁne?gﬁo&nt@ ahéwwlvw:ed withi angemmw washdmffer P Bioscignges). Cells are

dose onse, trainin %
inc HISE P BRI YOI Bt S 5proRis et SeigbTBrPigh ettt or 10
miffitb$ l%emﬁﬂ aulslln 21 dry3u Production by T
Cells 381PBI\/C are depl eted of adherent nonocytes by

pl aci ng x Bomcifopage AMaY 0 i conpl ete medi um (RPM

[2%240 sup aﬁﬂﬁrﬂf &%ﬁﬁﬂ%& tlﬂzi.n.l,fééfeﬁ St 4 Ayﬁlnﬁifelfaﬁé tratagene) per 1

vine serum 2 tam ne, penicillin,
x 18R de1kCRd Byl Mptﬁ‘wtapimrﬁm& (i)lvmger:li m:mmdwg ¢ epwlacturer’s

. dish, % ihcu ;foﬁzo t
‘“S?H%“‘Hﬁssg“ﬁzlé‘m?‘ﬁ 1 FHIOR ?in’ﬂﬁ 10 rer%rwove}ﬂ‘ Ealigl: OF & hmount of a
comPHnAGREVIasd b hd?ﬁNpLuafé‘rﬁid ativiteispssaiéd wihgincifiegsatlysiebuffer and

sel ection using the f.ol ] owi ng, anti bgf %nganni Pgen)
subgfatertp roamgaLrr i eAtrsed Hsiog Gl Egmfﬂe&*& @fm

non- adhesgny Mlnﬂib%ldﬂaﬁ]ﬁﬁﬁﬁﬂhctﬁﬁuse IgG beads
15 pl anti -

COro, 15 pl_antl-CD33, 15 ul a
[249]23 m Bising popeduise awtansaibssmlaratﬁttkmsmmmeéé% SF?“OB 5.1.1
ab‘g%ag%g H%s % ceHaiBf ﬂh@@% rovﬂéﬁ nefehd for ma mhlbltlon were

y mxture IS Ot at -end- over - end

det@fnied. m Mnﬂ&ﬁ%ﬂ@d@@m@%@@ B2 A tssab&!lt 10-100 uM.
ol o LRI Aty G
[245T - 95% CDsihg lpyod‘etlmms suliscamtiplly/similar to those described in Section 5.1.2.
aﬁove, ECsq values of certain compounds provided herein for the production of IL-2 were
also determined. The determined ECsp values ranged from greater than | nM to less than 1
uM. These results show that compounds provided herein are useful as stimulators of IL-2

g

production.
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[239] Tissue culture 96-well flat-bottomplates are

coated with anti-CD3 anti body OKT3 at 5 jig/m in

PBS, 100 pi per well, incubated at 37C for 3-6 hours,

t hen washed four tlnes with conplete nmediu
WOMRAIPTI® | st before T cells are added. Conpounda are >
[248] | ut ed 11 eAtholiim@s @fscribel abtme are imended kb menelyi semplary, and

tho(:uI tl%&?p%i%\g{ll 1&: at e. 4°Frl n ca%g:cent r ﬁt ions %%%&e%anrounne
?ﬁﬁ&? nBeNtud €L PRERL BF dpdcitic Icuﬁxpdmas 5ﬂatb1l‘ibl§;@ﬁ@ IpRicedures.

irst 20x dilution of 200 M in %
A11§g¢h exluiivalegis ane eehsides:ditabe “mms@mee &ffdm ‘B@w@aﬁw and

0 to give a f|na
are%%nc éregt%lgotgne %#%éde%%/&ﬂ&ltur es are incubat ed at
{2487 C, 5 A ICGP the pateBts3patent applinations 498 prblicaHERS iameﬁ%berem are

. -2 and
s SR oAl i PR REHEITE et odh i
applitafidifis RoEmedassion ik saoib teférende ma\cadal]de asiprigrrapito dlesiclaimed

herein, and EC50s cal cul at ed usin
subcoy ol (b 0 5er QLo BeEtP S mag et S Flr R o the
appefed Qa0 % and bottomto O @b al  owi ng vari abl e '
slope (GraphPad Prismv3.02). 5.1.3 Cel
Proliferation Assay [240] Cell Iines Namal wa,
MJTZ-5, and UT-7 are obtained fromthe Deutsche
Samm ung von M I croorgani smen und Zel | kul turen GrbH
(Braunschwei g, Germany). The cell line KG1 is
obt ai ned fromthe Anerican Type Culture Coll ection
(Manassas, VA, USA). Cell proliferation as indicated
by 3H thym dine incorporation is neasured in all cel
lines as follows. [241] Cells are plated in 96-well
pl ates at 6000 cells per well in nedia. The cells are
pre-treated with conmpounds at about 100, 10, 1, 0.1,
0.01, 0.001, 0.0001 and O pMin a final concentration
of about 0.25% DVSO in triplicate at 37Cin a
hum di fied i ncubator at 5 % CO2 for 72 hours. One
m crocurie of 3Hthym dine (Anersham is then added
to each well, and cells are incubated again at 37C in
a humdified incubator at 5 % CO2 for 6 hours. The
cells are harvested onto UniFilter GF/C fitter plates
(Perkin Elmer) using a cell harvester (Tomtec), and
the plates are allowed to dry overnight. M croscint
20 (Packard) (25 g.d/well) is added, and plates are
anal yzed in TopCount NXT (Packard). Each well is
counted for one minute. Percent inhibition of cel
proliferation is cal cul ated by averagi ng al
triplicates and normalizing to the DMSO control (0 %
i nhibition). Each conpound is tested in each cel
line in three separate experinents. Final |C50s are
cal cul at ed usi ng nonlinear regression, signoida
dose-response, constraining the top to 100 % and
bottomto 0 % allow ng variable slope. (G aphPad
Prismv3.02). WD 2008/115516PCT/ US2008/ 003602 5.1.4
| mmunour eci pi tation and | rmunobl ot [ 242] Namal wa
cel'ls are treated with DMSO or an amount of a
conpound provided herein for 1 hour, then stinulated
with 10 Um of Epo (R& Systens) for 30 m nutes.
Cell lysates are prepared and either
i mmunopreci pitated wwth Epo receptor Ab or separated
imredi ately by SDS-PACE. | mmunobl ots are probed with
Al ct, phospo- Akt (Ser473 or Thr308), phospho- Gabl
(YBZ?), Gabl, RS2, actin an 1__I_RF-l Abs and anal yzed
on a Storm 860 | mager using I'mageQuant software
(Mol ecul ar Dynamics). 5.1.5 Cell Cycle Analysis
[243] Cells are treated with DMSO or an anmount of a
conmpound provi ded herein overnight. Propidiumiodide
staining for cell cycle is perfornmed using Cycl eTEST




[244] Cells are treated with DVSO or an anmpunt of a
conpound provided herein at various line points, then
washed with atnmexin-V wash buffer (BD Biosciences).
Cells are incubated with annexin-V binding protein
i di um i odide (BD Biosciences) for 10
l[‘)’are anal yzed using flow cytonetry. SP&&EMW

Luci ferase Assay [ 245] Nopmliwes cel ls are
transfected with 4 gg of AP I-Tuciferase (Stratagene)
per 1 x 106 cells and 3 gl Li pofectam ne 2000

What WiihikRAGN) reagent according to manufacturer's
Instructions. Six hours post-transfection, cells are
tredt ed W tommuBOcOfcramizanount of a conpound provi ded
herein. -Luci ferase activityqi syassayed using
luci ferase |ysis buffer ang/suBstgate (Pronega) and
nmeasured using a | um f ; Besigns). 5.1.8
TisilFu I nhibition an¥ i on [ 246] Using

procedures substanti all g simlar to those provided in
Section 5.1.1 above, . val ues for Gertal n of the

or W@#%ﬁ RivRE ol e, 3R Bifmer thercot

whersia: t han 02 nl VI to about 10-100 gM These results

t conpounds provi ded herein are useful as
Y‘%h(g_vxl)ciaf“grs of TNFa. [247] Using procedures

Rsﬂbﬁcﬁr@lﬂtall@hﬂdya@] afall@l, cydoallyneeciaaingdikyed in Section
5.1.2. above, ECso vaI ues of certain conpounds

hmvméehm@r lalkyl, bawsrasrd dbeterogryiadiyl) Erylamipecarbonyh

m@eater eﬁkyﬂ%ﬁ;d’%ﬁﬁﬁ ﬂe@gﬂ?Whese resu ;n

-cxchualkyidesionyl ﬁxpmmtxlcmbonyld:edmmce'pkylmbntsrkef ul as

w3 s S ettt B qeatr provms spiornd fom alikons, b,

E1ll&ﬂglth [ I?I% t owill Aptin: gt 'IlalkYL
0se,. S ed inthe art w recogm ze, or W
hb‘g'o’%laﬁ gé"fg’f‘%ai n using no nore than routine

expepi MenTas tafpouid B chils 10 GHieysth §NE$=0f. specific
conpounds, materials, and procedures. Al such

equi val ents are considered to be within the scope of

the &l ai méHe samipaued ohdeimes whergingk' ds & emlbakw detetyprylaiie/].
appended clainms. [2491AI] of the patents, patent

appl i4cat i Ghecamgbupd bf inyaf tleins Ik fwhercactht oyhepei in Rafise 5 or 6

membered monocyclic aryl group.

UJ

5. The compound of any of claims 1-4, wherein the aryl group in R'isaSor6
mcmbe:red monocyclic heteroaryl group containing 1-3 hetsroatoms seiected from O, N and
S.

6. The compound of any of claims 1-5, wherein the aryl groupinR' is a
bicyclic aryl or bicyclic heteroaryl group.

7. The compound of any of claims 1-6, wherein R! is substituted with one or
- more substitusnts selected from alkoxy, hale, alkyl and alkyisulfonyl.
8 The compound of any of claims 1-7, wherein R’ substituted with one or two

substituents sziected from methoxy, chiore, brome, fluorc, methyl and methylsulfonyl.

9. The compound of any of claims 1-6, wherein R is substituted with one or
more substituents selected from nitro, amine, haloalkyl, nitrile, or hydroxy.
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i ncorporated herein in their entireties. G tation or
identification of any reference in this application
is not an adm ssion that such reference is avail able

wo usiissfyf art to the clainmed subject matter. ﬁfﬂll_ )

scope of the invention is better understood
r éber erithe cbmpctuhde oBigaridedereinal’ ﬁSphenﬂ-H&hMi Saaigﬂmgtlm'bﬁyl

ﬁlg?%@ei é Aiyleﬁb und of forrrula yl .

cl qt hr afn% ’cox%ou% %fg%rlﬁp %lérﬁ{/nxlr@@grretth g)i‘ beafzyi s.
WM& |4kghimb9«ayb éwwchxokqhenmez,émmw;zﬂ, 3-ﬂuorobcnzyl

b‘“““%é’im R LA b —
h&qmdvmwh Ehmhmtbﬂny-lbmzothzcnyhnethyi 3-
ch':o en-2 (?J ?ﬂhﬁg %&%?dnzoht%} erzoa{u\{été: T?gmﬁmetgyl S-chiorothien-2-
ylmethy] or l-naphtb-E-ylethyL
12. The .compound of claim 1, wherein the compound has formula:

o 0

-

&

(o

RS

3

and wherein R is aryl or heteroaryl, optionalty substituted with one, two or three groups
seleted from alkyl, halo, alkoxy, carboxy, alkylaminocarbonyl, alkoxycarbonyl, nitro,
amine, nitrile, haloalkyl, hydroxy, and alkylsulfonyl; and n; is 0-5.

13. The compound of claim 12, wherein R’ is selected from phenyl, naphthyl,
furyl, thienyl, benzofuryl, benzothieny! and quinolyl, optionally substinzted with one or two _
~ groups selected from metityl, methoxy, chloro, fluore, bromo and methyisuifonyl.
14.  The compound of claim 1, wherein the compound has formula

O O



and where 123 is optionally substituted with one or
nore groups selected from al koxy, halo, allcyl,
car boxy, al kyl am nocarbonyl, al koxycarbonyl, nitro,

W@w ﬁt rile, haloal kyl, hydr oxy, and
al’kyl sul'tf onyl . 2. The conpound of cl aPFT/ES2008/003602
wherein Y is 0--0. 3. The corrpound of claiml,

V\,her in is ar rallc or. het eroaryl al kyl .
'Ilﬁ B‘HFRP“ﬁk %ﬁ%molf ‘%‘?"?ﬁ o™ - 3, wherein the
aryl grgu in R1is a5 or 6 membered nonocyclic
- 5. The conpound of any of 1%
‘ C
ing “- 3
The

fipound of any of clains 1 5, V\herel n the aryl group
in Rl is a bi cyclic aryl or -bi cyclic heteroaryl

group. o g (. The compoupd,of any of clajns P18

wher ef NHsubstltut pe or, rmre ‘é_w;:
e es -0 hal

a@l\wl fonyl . 8 corrpounabr

clalms 1-7, wherein substltuted w th one or tvvo

substltuent§ sel ected from met leoxy, chinp, Rrafn& NH
I nmet hyi gkfany-NH 9f Thew —")

FWP %%g@\*” |
P o e T

or a pharmaceutically acceptable salt, solvate or stereoisomer thereof.

16. The compound of claim 1, selected from:



WO 2808/ 115516PCT10829116/ 003602 10. The
conpound of claim1l, wherein |le is phenyl, benzyl,
t hyl met hyl , qui nol yl met hyl , benzof uryl mat hyl ,
W‘Eg‘%@&%ﬁenyl metttyl, furylnmethyl or thienyl nRCTUS2008/003602
11. The Qp ound of claim1,owherein RL is "

2- net Wl benzyl ,~RsAch Robenz thtrﬁ

>03, 4-dic ZyF? "
&hlmrobenzyl - | Yor obenzyl, 3- TBrofobenzyl,
3-imethyl benzyl, 4-&gt/hy sul fonyl benzyMy

3- nethoxybenzyl » napht hyl met hyl , 3-qut %ol yl et hyl
2- qu|nolylnethyl 2-benzofury|nethy|
2-benzothienyinethy|, 3- chlorothien-z-ylnethyl,
4-f| uor obenzot hi en- 2-yl met hyl , 2-furyi net hyl,
5-chl orot hi en-2- ylnethyl or 1-naphth-2-ylethyL 12.
The conpound of claim 1, wherein the conpound has

formil a ¢0Q, and whereingRg is aryl or heteroaryl,
LL%?%gbstltu t ne, two or three groups
f Al | 5, oxy, carboxy,
art nocar borfy]! | kexycar bonyl, nitro, am ne,
hal oai | cyll hydroxy, and alkylsulfonyl; and
s 0O-5. *» 13, The conpound of claim 12,

i s selected fromphenyl, naphthyl, furyl,

thiéﬁ;ﬁ;ﬁﬁ%ﬁzofuryl benfothitenyl and qui nol yl,
optiendl |y substltutICE WW-R ORey, or two groups
ct ed fron1gEgEZL&£ hoxy, chloro, fluoro, brono

met hyl sul i he conmpound of claiml1,
wherei n the conpound has formul & 00 regd
pharmaceutically acceptable salt, at
st ereoi soner thereof 16.The conpo clAr’m 1

sel ected from e o
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- 84 - 17. A pharmaceutical conposition
conprising a conpound of any one of clains 1-2 and
4-16, or a pharmaceutically acceptable salt, solvate,

Wworosneeseoi somer t her eof 18. Use of a :
of any,@ne of clai -2 and 4-16, or a $EQR%%B%WBGM
phq;gg% ically bIe sal S wate H
ste os T the he na °

f°cafment for eaflng, man g cor prev dng a

ease or digé?%er wherein di sease o dlsorder
|s cancer, sorder assochkdted with annggeneS|s
pai n ar degener ag io0¢ or a reIated 'syndronme, a’
ski a pul sorder,

as e t -related di orde a paraS|t|c di sease, an
nodef|C|eng%{gjéorder a CNS di sorder, CNS

|nJury, at her os rosis or a rel ated dlsorder,

dysfunctional: sleep or a related di sorder, an

i nfectiug di sease, henogl obi nopathy or a rel ated

di s '2?5*9 TNFa relat |§order an ergi n said
medi S°t o0 e L10 a patigh °
1 heouse of c , n said li Canent is

e adm ni st er ed ¥ 0 o] e or nor ldi ti onal active

agents ,20. The use of clajmt9% wherein the
d| é’l§ cancer, and t e:addltlonal active agent is
ci ne. [;If
~and
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21. The use of claim 19, wherein the disease is an
i nfectious di sease, and the additional active agent

is a vaccine for said i nfectious disease. _ 22.
The use of claim 18, wherein the nedicanent is to be
adm nistered orally or parenterally. 23. A

si hglAephannicedias bgenpbeirion e:mmfsingialwn@pmlr?%bn&leoéf c@dgl&is 1-2
of .claing. 1- 16 a, pharmaceuti cal l y acceptabl e

and £0 P! BTty - SemPls PuORERRT rategioomer ireot oy

The single unit dosage formof claim23, whichis

sui le.for oral arenteral admnistration. )

2515 AR SLialgr@odi & wSSRG AT Fofm 57 "ol -t 4@ Phmaevtiselly
accersahild sdi, eolfvae, @r adre@dimenitisdréadtih Qi manufactl_:rgﬁyf _aﬂﬂ@dicament for

single .unit dosage formof ¢laim?25, whjch is a )
treatlf(lablﬁaentacxg? oL paegﬁrg g c([)lsease or %1sorder wherein the disease or disorder is
cancer, a disorder associated with angiogenesis, pain, macular degeneration or a related
syndrome, a skin disease, 2 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, an infectious disease,
hemoglobinopathy or a related disorder, or a TNFu related disorder and wherein said

medicament is to be administered to a patient.

19. The use of claim 18, wherein said medicament is to be administered with one or

-more additional active agents.

20. The use of claim 19, wherein the disease is cancer, and the additional active agent

1s a cancer vaccine.

21. The use of claim 19, wherein the disease is an infectious disease, and the

additional active agent is a vaccine for said infectious discase.

22. The use of claim 18, wherein the medicament is to be administered orally or

parenterally.

23. A single unit dosage forma comprising a compound of any one of claims 1- 16, or

- a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

24. The single unit dosage form of claim 23, which is suitable for oral or parenteral

administration.
25. The single unit dosage form of claim 24, which is suitable for oral administration.

26. The single unit dosage form of claim 25, which is a tablet or a capsule.
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