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WD 2008/ 027542 PCT/ US2007/ 019182 5- SUBSTI TUTED
| SO NDOLI NE COMPOUNDS Thi s application clains priority

WO 0008/08154Pr ovi si onal Application Nos. 60/ 841, 3B6T/US2007/019182
filed August 30, 2006, 60/925,513, filed April 20,
2007, and 60/937,782, filed June 28, 2007, all of 5
whi ch are incorporated herein in their entireties by
reference. 1. FIELD OF TIDE I NVENTI ON This invention

relates to 5sSUSSTITUEED ISOINDOLENE OOMBOINDS

Phar maceuti cal conpositions conpri sing the conmpounds

\?g(rjl gﬁts hﬂ‘g%a;a) lrc%tEo(rﬂ)Z aérlnggx’éorg}/ It gr&gx a()glgl X%Ti%%korr]l%os. 60/841,365,
filedBNEOSROIRNY 60B0/FRES 1 NFENArON2 @ 2@’PAW—IGBP&UBYF:@ JGANBER07, all of
whidNRs (LRI HRATER fanGfifadesnffifagter | zed primrily

by an increase int mber ‘of abnormal cells 15

derived froma given nornmal tissue, invasion of
1. adj@een orispesviENTiogse abnormal cells, or

| ynphati ¢ or ood-pborne_spread of mallgnant cells to

regi onal ~F1?‘§/Wﬁ“tﬁ’6‘d8]§teéf?d5 f"g“&f‘@f‘ jAindglecawpounds. Pharmaceutical
composdias campssing (B ictinpaindsatdanansls fa teatihg prdoeming@hnd managing various
disoS e}gdarﬁgls“lgélg %16 that cancer is a nultistep process

ns W th mnor preneopl astic changes, which
nay under certain conditions progress to neopl asia.

2. ThepRERRIESUND bﬁsmmxwmwelvve clonal |y and devel op
an |ncreas%n%'caoac]t for 20 |nvaS|on orommh ES

n‘et%&t as ra L A .'_ N _.,'L._\' - R §¢...- .-!4 \. .
condi ti Oﬂﬁxcbns\ﬁhirﬁcherﬁzla& pﬁﬁ@rﬁ)\ba@hh Gncrdﬁ@é in&h@ﬁﬁﬁféﬁof ahﬁormal cells

derl}%ﬁs fIrorr§ blgwg%ﬂ ggrms Flssue mvfgx%ﬁ of %&}Cfﬁt’tt%?ea bg ahese %&gggla‘:l %Ts or
lymplgtic o1 blbd-borne Sﬂ?ad dfhmlenans cells tersgiomalugmplanedes yndio distant sites
(me&@tgﬁgr %Imldpcﬂ\tﬂr@ rg(ﬁé&lrdr B%@Oél&tlﬂﬁéSQL&w%tchtah&fig@qg eprﬂlﬂtlstep process

|terature np es I ncludes cancer o
that begiphwith gérag mens?ra%spaﬁhangm whish may uades ce%mcqmutm pregress to

neola5slé|_ Mae hE&dlﬁﬁB fe@loﬂfmaﬁ}éﬂ&% cle@iMyiandl G&e‘db ol ihdFoasg cE;&h@lty for
popul at.i on devel op

gener al F}% as new c S
v O S PP B G PR BrE o B a s BT GoTMage Mktihap o neoplasti
cellydsDipeoiie lext e ssmued spneiipose Rditg 1S Bristoff) hnd BalOVD., Immunology, 17.1-
r, [ Okt reat nent of cancer are
7. I'iklg‘i‘:c‘i @ MOEB% San uf' MO ﬁﬁgé)he case of blood cancers
(e g., nlibere ﬁla@ eﬁy@w@ﬁaaﬂew efipanqersarieare dperibersinaleil in the medical

literaMad. |l§cmn§les azRRIe! édnbdt o‘ﬁﬂ%ﬁu&oéﬁ‘l&pﬁrécﬁn@ prosei€ BRI EEARY and intestine.
and bone- nBrrOMIEWE antatlon I's not an

Thed’b“t“%e(ﬁﬁe OIL2PIE fEHBEER O § GSRH PRPYRIPNSRPS pENgpFancers develop,
and pewseaptibegepelatibng oamoseoplecimctématth A2DS beextssthelyoexpbeato sunlight)
grmp gfélgglg\t;? eghu;'s f%ﬁﬁ\%%re%trno g%{})éargcérg ortrer(g ?chrﬁe&g’mgls in the case of blood

canqefidfng-- &8 iy My glemel ifew rsumentgptiofs ater?e/aﬂ%tdh amesuaﬁy when conventional

chem&mlaegeﬁub Bnd BURRImdrARESEp IR AIENR Sh SpHGY 6 trBE&ous demand
d. The ngst direct of these nechanisns is the

therglpiE T By PROT AGhEOEPYions fhat EApMRGSFRHS Rt tents with cancer.
angi ogenMenptyppesftdagSrs &mmu&Sd afth héie S0 y¢eKifei@stion, a process
o LR S008I e AP QR Uy v
beeff elugidated. \7@@17}05': é’m@t offiEag medhangnysas the ebcwtlcmdxmhe welof eells of
cytoqiﬁﬁs weh ﬁﬁ’gﬁ@geﬁ%r@&‘?ﬁ@sc EQ 151139&'%1’145%5}%319565 1nc9u%r &ﬂﬁ'&&dd%sw

ot eases and se uent reak

ﬁbf%‘%!ﬁ‘gé‘a“ﬁﬁ T e Fﬁf) AREPEn, escelp Bidpthelial grevit fastes VEGF), and
TNKee . AterndoivEGimoAbdis Qgeﬁ&ﬁééangﬁ@erﬁ& 5ptib&s thRMME 8@ production of

oo OS5 S5 e b BRI s e s

(e-gridiBph égé@);er@ﬁyg carhaia begu{l;geq indirectly shrepghethe fecruitment of inflammatory
angi ogeni ¢ cytokines (e.g., TNF-a, bFGF). A variety
of other diseases and di sorders are al so associ at ed
with, or characterized
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by, undesired angi ogenesis. For exanple, enhanced or

unr egul at ed angi ogenesi s has been 5 inplicated in a
wooee7sef di seases and nedi cal conditions i ncPamURYN7/019182

but not limted to, ocular neovascul ar di seases,

choroi dal neovascul ar di seases, retina neovascul ar

di seases, rubeosis (neovascularization of the angle),
cells é}'}gr‘ﬂtulmfﬁ&?ﬁﬁmggggl%\{hglé g%bég&%&srede%sgfog ?H’ Qil'c% oleuggse (Se .g., TNF-q,
bFGEXanpl es of such diseases and conditions include, but

are not A kiddc 6cbth& disdhRb @Jd cﬁsorr&tré HOPRS R¥ocihBd mqmtchyractemed

mat.urit orneal ection; neovascug

weﬁrega%ﬁen#%t Op PEATRRIF- gﬁf‘ﬁ? t é‘§fe§“'a§fltaﬂ$‘t’$‘?“§5's peen
implidacdiid @ herhbor @f dlstafsex}rnﬂtmdalﬁqaactdﬂyLtloﬁkcmdndiihggiuynot limited to, ocular
neova oL nsgassest, A gro{agﬂ'{eogﬁtculgr di &I orgt%ﬂl \§a cular t{r]%ﬁges rugeogls

pr o uctTo cer Fhes, e udrn
(neotyesculsetaybn pﬁthp hegle) wisgl wl@mseargmqyp diseases, UTﬂaUﬁ“WIdGEI@eS allergic
d1se§’§e§ %ﬁc’f’ StoieHching Afdided. Olﬁl:?amp:lé of sleh MELEHEDS d(dondiBEATIh NG, but are not

R Current cancer therapy may_invol ve surgery
"m'@ﬁé?rd% rRefa pnoRERFEHRPPAthE? é’ﬁ?}"af%mbj’/ go¥neabgrpli Feigriion; neovascular
g]autére«atréfméntdl@ibﬁfp@dia@aﬂentﬁeﬁ\alpaatférﬁmeehdr@rétmoaamﬁt I ent

. 3,.. .
(see, /g?]corcﬁ Cé?)t_, ecagnlpﬂ%hdl %éaggan coa,r] Si\éESgef\égs grelgplibgﬁhe production of

Rubenst €I
certdivpytoReeseintluging daNfoe may hensfiy in the tka@mahtsnd ipravehtics of various
dmegkgggggﬁahoﬁyerapy or inmunot herapy. Al of these

approaches pose significant 20 drawbacks for the

patient. Surgery, for exanple, may be contrai ndi cated

due i o theTif@bblOPTREATNG EANCHR MY be unaccept abl e
to the patient. Itrona surgery

ma
ol ot DR HBR PR, [ AIVE PEBATE MR ERp Y formonal therapy
andohedapyn tr&tmeﬂtyo ahdieqt nmlasthecblt& fvea peeiopld (3t &.g., Stcekdade, 1998,
d
Mea%mé Q{)I ? r&b@%s@ﬁa dd ﬁ%@%\ﬁ 1’% Ylhglpt%rg l% g‘?{ggg ) i hlg&errtlyé cz%ncer therapy
couldaisoounslvsitiosied ety or Hommoberarsh ¥ bqfyhess aprrpeshys pose significant

drav%avmoaﬁle Batin 0683950 exafiple 9199 Be mﬁ,qmaektea h&s f%r%bfe &ARh of a
be 25 effective, 1t is often used prevent or del a

ay
patierg o[, FiRg h enagFepiaifcie thematignt. é@ﬁ'é‘l"“‘%’e%‘t’%%h ey ﬁ%\Fé’mP'ete'y remove

neo;ﬁl&sma\t@dxet Radiafignothérayy Qfongréﬁmemveﬁﬂieh $he erﬁlhﬁ@ltﬁ;ﬁle exhibits a higher
S ar

SenSltIVd{ygrgya%s ngglgg ngm&\g%gﬁu]re Zg?(gaté er%ogl Craléél S0 Ié)ﬂ%nr Q}Jcﬂt)sgr'rlous side
effegtwe Hoimmags] thédapy Isirkrelysyjvaptas mmglermgmdmtgough dpangonat thietapy can be
effe@lr\g ft ?stdeH %sedC{b 9?8%&151:‘6@ dglﬁﬁfetzurpgngp L%ce‘? rclfté]J Jtifdr Yefiments have

reactlons W t respect to . c henot h eéGPy’ there are a
remgydithy vaJsf'WanWheﬂlap Binlggicah herspiss awst IqyRUnetIsTapics ge limited in

nuntbeeaidrma:tprMuce Sid€ effects"SulRhDrasHeY offwell@is &Tu-like symptoms, including
fevey, c-t%”f% ang Kva%g{??“lt e Stlv%cc;acglyrf) g{lf ol %bepgiﬁ’cnrr%omsﬁgt thﬁg' S

b| osynt hethgespkctde d)eyrrqtltﬁmawmlhemta'recbevariem qflebspéthtrapeutic agents
avath?é:MF §Q£I§entt0@cm§rv%];n PN% Jﬁghdepa{e%ﬁe%gut&g Q&w lﬁlﬁg&mg DNA

cel di vi si on. | man e dnman and

SY“ﬂ’PFéS pither ﬁae-‘élp/o@r ipdirecthy By whdﬁﬁtmmb? %zawfheeé of qf@mﬂhboeaclewde
trlpl(d\fBlQ%caWeHridrs, to plevieny ONG) repcatibe sl doAcanitint &M divikyn abilban er al.,

Goo\él%{ﬁili} eltat}/ ga)fggrg Eg%ﬁg@%}égﬁt@ég / ezg tFjS @egg?%?gcts h'Fen?]P%d rHil/lgf:Graw Hill,
NevRibdnst ei n and Feder man, eds., ch. sect.

1998. A Bg ite gl/elﬂaﬁhf}gseﬁ o) éﬁ%?kﬁ&no%%?%te& oa%g{émg o(?fl r(t“lotherapy has

and chenDt era I cant
manyigehaskss %?%éa'effvf@éfzgeawﬁb JRibspstee st Bedgrnase &ds.IsBnk2. sect. 10,
199Bramfﬂw QNEQ{&&‘BHeﬁdbeutw’Kkehmﬁ@ﬁbL&ﬁﬂ el dMbrapyZal¥as sxgmﬁcant and often
dan%eaous SI ?fgfztf g:]ﬁc:;l;,l/od]glsggsg%/ %%%ﬂ'gn%ne'g‘dg# t I &)n?lslel¥lgf agg 1mmunosuppressmn

agents, nany tunor cells are,resistant or develop

resi stance to the chenot herapéutic agents. In fact,

those cells resistant to the particul ar

chenot herapeuti c agents used in the treatnent protoco

often prove to be reS|stant to other drugs even i f

o - oy L, 11" a - I Y . Y
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5 specific treatnent. This phenonenon is referred to

as pleiotropic drug or nultidrug resistance. Because
w@toosloz75dz ug resi stance, many cancers prove orPOETS087/019182

refractory to standard chenotherapeutic treatnent

protocols. O her diseases or conditions associated

Wi th, or characterized by, undesired angiogenesis are

Addadoa-an)d Edeni vitH atdnt]ﬂsﬁrarﬁ%afof cdiOMBMRAs o SPBRoHSAPAIIR ASentd) lany tumor
rot am ne, FU%% n and_ 10 stgr0|ds have

cells&r%%algtéat gebeéo Fteche t?] thF ﬁgerP?t Rfé‘ﬂf agﬁnts Er? ?agi Hmse cells resistant
to ths pmmﬁlamlﬂms&a&@&)tlc'EggﬂtQﬁse&in b treatiNafitpr& o éft&Oprove to be resistant to
othe{j}rggs ?5 ?n 1?h8se aggnté 6% bi/féf?eren meﬁh%%s}in %%1?9); tl(cé? ?)F \Lb d;[ai%g Igseed in the
specjfip tepataghi Thie Arnomerat if eferesidfte a1 plviotropit Hogor afultidrug resistance.
Becdus€8f thd gmgrass%vﬁ,e |00y QA ersPRARDE BEoRRNERLtRAPth QAddGH

di seases and conditions, particularly for di seases
chenpethgrapgutic reftngRitPit9cdls 15 standard treatnments, such

as sur geother disdbadtor dhdithak a&yena@@e«mtmﬁ@mfm&@d by, undesired

.hormonal th whi | e reduci ng or avo g the
aneiDEREPET £ 2lso STt ot HAMESEs SR CBPUS Ul P oipaine, hepain and

sterafdrhaga beanmadposérito dp iussul in the tSMMARY cERail Isfecl N\EENIIe@NTaylor e al.,
0 rec g Ut

Natul-;g b87: h('g}’g Bk%hgcgialﬁ %t £ %&91’565911 néagseiat ?ngif??gﬁa'i. N £801,116 and

4.994¢dept abl e salts, solvates (e.g., hydrates), prodrugs,

or st er esis RS $ atstg%m%eiﬁt nedd oS effELYi08 fle@BdPbiSRating, preventing and

man%; ggg ggrsa?lg Ior[%r glggaggggd%r tgé?gg%%%glagg R{chi %egse\s/ t ralt gre refractory to
standdtiiiraatsicats) such isc)suegenatadﬁmbn nlrerarwmembt}ﬁta@h aiid B{&tnb’mlttherapy, while
redug{n a&ggﬁ{éttoxa anQsearn /%?ls'l’t I g@ectsyassoc a? \/{/l e aggnv tlonal tﬁeraples
ﬁpoun FAVENt! on. naceu? FT
acceptable salt, solvate, stere0|soner or prodrug

3. thegmMAﬁ{?d]aqHﬁ}mN@fbﬁl so enconpasses met hods of
pr éven |¥% various diseases and disorders, which
&

conpr i seTBigvARONds dirggtadoinpagdpiSebstityiediseinde)e campqynds, and
phaxﬁfaeM&i&hlﬂ)Oibcﬂ)tﬂﬂ@Qh’tyJ safvhieS @l d. ,yhyd&ftefsg @Edd&‘@gsmw}‘ém&fneas thereof.
conpound..Q maceut i cal

vention
accept ab_lnéls mVF?t'O" a5 o\fgfoé?pa’ssﬁfl W&Pgs S P%T"gd%‘ragm% parious diseases
or digpidrsu@he hetheds conirise adminahtring ko apsientin conidssdstreatment or
man?é@r‘iéf@& gHPa!thﬂkc?gflgﬁ?nééﬁgé Jgﬁﬂﬁk ?3154 51%{4% ﬁ@bi‘ th9RRTfon, 3Pa

or ns osin conprise a
phargsensigAly @Fentfhl%saltn%vﬂtq, sigreoispmer, oppradivashemrofcal | y
accept abrge isaér&mn SRb ¥idothpald¥dhath6ds ¥ pRIVERIngQBSus diseases and

il R RRBRTCKT T S © ARGHREIREST PG FIRTB ) proPylactically
effeghcampastsda compobsltdfthis edent®o] erdgiherncoapaaliydsceptdBe saticisolvate,
hydB&aEtgi%Sﬁ&LéF@Merxﬁgﬁ%%@b' e salts, solvates,

st ereoi soners and prodrugs thereof I n anot her

embodi mehkis invERtion; alspEREqraRISIER SbmacwEieal sempritiongfsingle unit dosage

fornts{ e@sﬁﬂgr}egmﬁamgﬂ m@ ,wmowam@h@é/eemmmnwm@ m&/eml&ﬁ 3sLes
rise adm.ni steri

and rders,
eha S pisa I SroRAe S S o4 8 SR e Dt Prodpve thereor
therapeutically or prophylactically effective anmount
a. O BEFRTPPHHESCRIPMPORPBF 192 2enRTioNS2007/ 019182 of
thisTnvention, oOr a pnarmaceuaticarty acceptable salt,
sol vat e, Insaneeatpdiment; tftﬁ inpgugign e@come?sew-subsﬁl;@émpw@yio@fcompounds

and gh&ﬁﬂ&&ﬁnczﬂfﬂc%pﬁueﬂg@f@ s@llvfred] @t%%lsbﬁgrs Red sﬂoﬂrugk fhereof
parti cul of this inven

b 5 phalt ST FESHERoH ARE SRERGHTE e npasses SIAAg of Festing, managing
and pteyp@pigsarieyws, dighsep atidisgy dérk ovhddf qonipsisaaiminisgtieg ek patient in need of
soclE GERRIRCE PRy A o DARLAN B Hoph SRCAR ARG Iciogn: of 2 compound

smal | nolecules and | arge nphecules (e.g., proteins

and anti bodi es), exanples of which are provided

herein, as well
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as stemcells. Methods, or therapies, that can be used

in conbination with the adm nistration of conpounds
wo@hooBl2 42 nventi on i ncl ude, but are not |i m t eBCT/VS2007/019182

surgery, blood transfusions, immunotherapy,

bi ol ogi cal therapy, radiation therapy, and other

non-drug based therapies presently 10 used to treat,
of this gwentionoer mptRag@evtitallpasepthlse AL EQvae SerddnRtheN 8T $bdtug thereof.
xS of BIEALS AR AGPR-SNEAIBARI RErCR12T TCey! | C

conpositions (e.g., single uni dosage forns) that

can be uleRprigylarsmbedments.gcdompendyitiais mvehtimt bicdplAafmaceutically
accqpibld B R Sdblat bteeOTRAS! b1 (ROGug HAABF i nd of . :
okl S i pvention, or a phaI?naggeuti cal idﬂ%%tg%?gﬁf%mgﬁﬁtio? with

S0l Vat Secopd petiyeageay or TEHMEO AP eRéreagents watide small molecules
o B S 0 iy e, s wel
Bt for mul {g%?{]) r therép’f)s’l{lf—al\{ o3y e "Rﬁ&? CQrI‘%R’,aFiN‘ Ytk theadminjstration of
compoungs @f fhifainrention inichulk. byt are oetinilddeo satdesy, bol WaksESsions,
immth j r ; 0 wherej n:. n, isOor
im d]-; &?(@‘?gﬁ%@?@%:l%{é%g?,l%@%%%&ér% gnJa S)thgr(repéi}r%baa?d tlheraples presently
usec RECE-PIFYent Ramales vakieps dEgrdessidgsapibed hergin. or 3; and R3

i s 5- 10 TESheEesbnaldlenmpASepRmYdoutiOn bbanak i i
dosa ?&Hs%t%ed \Mth aQne Qr Iﬁ,re f)hal ogaelﬁ; b) ‘-g%:t\?éife'g"smg]e umit

%ﬁ_er erh A e gsegyin §eaﬁﬂg?‘5°§@e¢2he‘?'§'r Perticulay phasmaoghtical compositions
compitie-aGopipahicbedithis (IGeat@inp picd Ilﬁw'ﬂ"ti_(CEuﬂi(SalI)'L Repabie s8€ solvate, stereoisomer,
or pRERBRALH! o ophShah AU Fher 2Ly et eroaryl -or

het erocycl e optionally su stf8f%6d with one or nore of

(G -Co6)al kyl, hal ogen, oxo, (G -C6)al koxy, or

- Z41C, - Unpgherein Zis S or SO2, and 35 wherein
said (CiI- C62}al E%/ . may be optionally substituted wth
one or mBrE° “HEPUPER; thisinxapsioemgpppassesrompounds of formula (I):

PCT/ US2007/ 019182 (Co-Cl0)al kyl -(5 to 10 nenbered

aryl), said aryl optig { substimuted with one or
nore of. hal ogen;(C ixself optionally

substituted wi th' onfe 6gen; (C1-Cs6)al kyl,
itself optionally substit ﬁed with oné or nore

hal ogen; or -Z-(Cl-C6)alk wherein Zis S or SQ2,

and phatmaghetically aecapebls s{IGlsoBa)ea) srboistiyery) an@ProlRBMHkMof, wherein:

nis@&bstituted with one or nore hal ogen; or
X'is CH,, C=0, or C=S;
R is:
a) (CHy)mR® or -CO(CH,),R?, wherein
mis0,1,2,or3; and
R? is 5-10 membered aryl or heteroaryl, optionally substituted with one or more
halogen;
b) -C=YR*, wherein
Y isOorS; and
R*is:

(C-Cp)alkyl; (C)-Cip)alkoxy;

(Co-Cyp)alkyl-(5 to 10 membered heteroary! or heterocycle), said heteroaryl or
heterocycle optionally substituted with one or more of (Ci-Cg)alkyl,
halogen, oxo, (C,-Cs)alkoxy, or -Z~(C,-Ce)alkyl, wherein Z is S or SO,, and
wherein said (C,-Cg)alkyl may be optionally substituted with one or more

halogen;

-4-



(Cl-Co)al kyl -CO- O R12, wherein R12 is H or

(Cl-C6)al kyl; or c) -C=ZNHR6, wherein Zis 0 or S
w@r@s/oRG42 s: 10 (Cl- Cl10)al kyl; (Cl-Gi o) al koxy; PEI/US2000019182

menbered aryl or heteroaryl, optionally substituted

with one or nore of: hal ogen; cyano;

(C1- C6) al kyl enedi oxy; (Cl-C6)al koxy, itself optionally

substit u(@dl\i\]aﬂdyl e 10 mefberd Aalg ged ary( @iro%l))aédﬁytttuted with one or

itself optlon I u t
hal ogen; %f %%S %1 E’ﬁfr{’ KE 8%\[9"%’8’ p Fsegfe(fp%ﬂagg'l sybstiguted with one or
substi t ut ed \MﬂtOIne hﬁi%eor(M)elmalltsgethoaaiw sub&itigd Witbone or more

(G - Co)al kyl . hhiBeQP6r FPRGI A ggmgﬁ? LZ1s of %q)ﬁ )and whgrein said

i nvention enconpasses conpoun
NH HN O R7(N-RrBy(may)be optionaiy S\ihﬁ&?ﬂtmloen@h ¢reairmpre halogen; or
acqemczahlu@l-saj OR 2 silevalt RS is ﬁ_toeg (,%Jgﬂf & and
Q%:Q_ ereof wherein: nisOor1; s CH2 or C=0
i's - ,vvhereinmiso 1, 2, or 3, and R9 is
5- 10isepb®rasd aryl or heteroaryl, opti onal |y
subgd;ituted with one or nore halogen; and 25 R8 is H
or (Cl-C6)al kyl. In one enbodinent, Xis C=0O 1In
anot her Rtk (C-So)adomy2. | n one enbodiment, n is
0. In ans)tdwﬂrm&ma&é’d erahef&rdaﬁyl Joptx!)ﬁhll?@ﬁbs%mﬁdj\"vﬂﬁ&k’ormore of:

is 0. In ano;Fq mis anot
enbodi ment flgsey; °5faﬁ°’a(ﬁoFh)ép‘ylﬁﬁ%%yﬂ%tcé)ﬁ‘?’é” selfpptionally

I n one enbodi mhstltuteRthlﬁ)nBoﬁ&o%ﬁb@é@dca(}){ﬂalkyl tself optionally
certain Speci

Yy
optionally su%dsbt%flt?]{l];tggﬁ{h T3 ﬁr mﬁr%%’(ﬁl Ogﬁ?)roé?(ﬁ 4:?35154’1“}"? tself optionally
one enbodi nensubsfi@tedgvidiond onwalzdrabgenanér oaryl . I n
R” i€HIk @C,0cgaRAl fic enbodi ments, RO is furyl or
benzofuryl. In one enbodi nent, R8 is H |In another
embodi nelftone ggecific qmspd wphlthewventwn@wapﬁes @@npounds of formula (I1):
speci fi c enbodi nent s, R8 i s grehyl. -5 WD 2008/ 027542
PCT/ US2007/ 019182 Al I e c iHnat i ons of the
above embodi ments lre ed d his invention.
Exanpl es i ncl udey” b na 2 nétRﬁll ted to, those |isted
bel ow, or a pharmaceutical fyy accept able salt, solvate

rate ruq or stereoi soner thereof: OO
and Eﬁ ngupga%y acce)ptabRa ﬁis, xgvates stereoisomers, and prodrugs thereof, wherein:
nisOor I;

X is CH, or C=0;

c

\-/

R’ is -(CH,)R®, wherein m is 0,1,2, 0or 3, and R’ is 5-10 membered aryl or heteroaryl, optionally
substituted with one or more halogen; and
R® is H or (C;-Cg)alkyl.

In one embodiment, X is C=0. In another embodiment, X is CH.,.

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

In one embodiment, m is 0. In another embodiment, m is 1. In another
embodiment, m is 2. In another embodiment, m is 3.

In one embodiment, R® is 5-10 membered aryl. In certain specific embodiments, R°
is phenyl, optionally substituted with one or more halogen.

In one embodiment, R® is 5-10 membered heteroaryl. In certain specific

embodiments, R9 is furyl or benzofuryl.

In one embodiment, R® is H. In another embodiment, R® is (C;-Cs)alkyl. In certain

specific embodiments, R® is methyl,
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OOYNH @Q@3-10~NHI- NO HNI i --ONONOHOH

O OOOONHNNHO r-121 NOor O~HO HOS5 In
wa@p@slegrs4enbodi ment, this invention enconpasseBCT/US2007/019182

conmpounds of formula (I111): O NHHI NO NONXRTt

t Y (IIl) and pharmaceutically acceptable salts,

sol vat es, stereoisoners and prodrugs thereof

wher ei n:

(CL- @ o) AR cPRBmeiesyat et < SRSy R g spegedty i
invengaber ed heteroaryl or heterocycle), ald het er oar yl

or het eﬁ%&ésﬁn&@&é Qlﬁ%lr% Q/ot%”t@é& tc; H{t)géjlxé%(f gélcfw %r?li)hannaceutlcally

nore of (Cl1-C6 X ogen, o0xo0, 1- Co) al k
accwablezsamolve@)(agkw raigh @FQSTYE O SieEsosomer tSeyzof and wherei n

aid (C1 C6)al kyl may be optlonally substituted with
e or norge Jhal ogen; (Co-C nu(5 to 10 nenbere

a m{gz:l opt i opall bs d with onej@f—{i/:

mort# I n, (C1ECH) &l koxys |tself opt i wiral’y

substituted with.one or nore hal ogen;> (Cl- C6)a|ky|

itself optoapally substituted wth one or nore 20 )

hal oge &£1- C6) al kyl, wherein Zis S or SC2£:IiN4t§ﬂo
cl ery, d (Cl-06)al ky? may be opt.oquty“n 3

stituted with pne or nore hal ogen; or

(C1-C6) a| kyl - CO- 2, erein,R12 is H or
(CL-Co) a#’k%‘l"fhe’é?ﬂ%‘g}mi“‘iwg‘s|—|‘V8Ft“("cfi‘°‘t%§aéF%§Pmp‘i’Wd6 Reformula (1ID:
enmbodi nent, X is CH2. In anoth-r enbodlnent X is C=0O

25 I n one enbodi nent, Y is O er enbodlnent Y
' g al kyl . In
ka (C5 Clo) al kyl .

is S. In one errbodl rrp;nt
certain specifich'égbbdj 2

In certain specifi enbodl ments, R10 is pentyl or
hexyl . -6 WD 2008/ 027542 PCT/U82007/019182 In one

enbodi nent, R10 is (C1-Cl) qhboxy In certain specific
enbodi rrents RO.is

and pharmaceutlcally acceptable salts, solvates, stereoisomers, and prodrugs thereof, wherein:

- X is CH; or C=0;

YisQOorS;
R' is:
(C,-Cyplalkyl; (C;-Cyp)alkoxy;
(Co-Cyo)alkyl-(5 to 10 membered heteroaryl or heterocycle), said heteroaryl or
heterocycle optionally substituted with one or more of (C,-Cg)alkyl, halogen, oxo,
(Ci-Cs)alkoxy, or -Z-(C;-Ce)alkyl, wherein Z is S or SO,, and wherein said (C,-
Cs)alkyl may be optionally substituted with one or more halogen;
(Co-Cio)alkyl-(5 to 10 membered aryl), said aryl optionally substituted with one or
more of: halogen; (C;-Cs)alkoxy, itself optionally substituted with one or
more halogen; (C;-Ce)alkyl, itself optionally substituted with one or more
halogen; or -Z-(C,-Ce)alkyl, wherein Z is S or SO;, and wherein said
(Cy-Cslalkyl may be optionally substituted with one or more halogen; or
(C1-Ce)alkyl-CO-O-R'?, wherein R'? is H or (C-Cg)alkyl; and
"is H or (C-Cg)alkyl.
In one embodiment, X is CH;. In another embodiment, X is C=0.,
In one embodiment, Y is O. In another embodiment, Y is S.
In one embodiment, R'® is (C1-Cio)alkyl. In certain specific embodiments, R is

(Cs-Cyp)alkyl. In certain specific embodiments, R'% is pentyl or hexyl.

-6-
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(C5-C10) al koxy. In certain specific enbodi nents, R10
is pentyloxy or hexyloxy. In one enbodinent, RIO is 5

W 00080271582Ther ed heteroaryl. In certain specifiPBCT/US2007/019182
enbodi nents, R10 is thiopheneyl or furyl. 5 In one
enbodi nent, R10 is 5 to 10 nenbered aryl, optionally
susbtituted with one or rmre hal ogen In certain

specific errbodl nent s p)E n opt.i.ona 0.
substit u{ 'g‘ﬁé‘t (l'}r ﬁﬁo}oé elrl11 c%i'tamg%ecnﬁ/c embodiments, R is

(CsEndadlonedn cerRlllDSnesﬁ' 5 embw@emtadb%rsmémalow ophexyloxy.
het er oar ¥l oncUiHo@itehl, %0 .§§b§§¢ EUE@Q‘G:M&Q‘OQ% lﬁ'@:@i memﬁc

or (Cl-Cg).al koxy t hémsel ves opti onal | y substitut
eth“PF"é’%ﬂg df thr‘l‘?ﬂhé“eyh?ffhlé’llogen In certain specific

enbodi mem sne dtiddinfenh) REMY b 16 UDFENbet:E alrywogrbnan susbtltuted with one or
St ituted wt

otk SFIg S e PG FPRP e § PV ERGH HEHPE PR € one o

mompihelogén. substituted with methyl or nethoxy,

susbtit uﬁr?&e"@n‘t!&d&nen? lﬁ”ng 5@(;1 2@%‘8%&%? \é/ %rq{l?eroatr%l optiop?]lly

enbodi nent , er oar
Subst@tefé:wbs?apwwl or\ﬁﬁe éillho?é’athdmaﬂk@yslOptlﬂlyélb'fsulzsptut@mm gne or more
halspeRStn &Hﬁﬁ@pwlﬁ&rﬁﬁbﬁln‘kfntmm% ﬂ@n?&%ﬂstntt‘lt@d @ﬂ@t@@@)alkyl or (C;-
od| R10 is het er oar subst i
) %‘"%éf” 5ow>feé}\ﬂ%§%. 5 cerity S%ﬂ%wembpg'g}eﬁts R™is phenyl
subslpmtemwath Inyethys oiombthbxyt ed;bmuteh wame1, QI orfBoadogdrd. ogen. I n

Ioge( %nbo | rrekenilboﬁz'lments R([ is aga/e all? K l 3 sugs‘tljt?él’[ezc{ WE%Eug%ﬁrlzc Jalkyl,

wh%wymd@ﬁ} aeB“wptwwllm@s@mvddmﬂeme or RbE: liadogen. In another embodiment,
R {Calky 1G5 ndlekorhyr CEBs {%@Zv hafs@ ﬁ'

squ odlemsnyt 5 61 it 2 Ec )§lkFlnwgﬁrg%dzaggﬁnggélﬁoptlonally
S“bﬁi‘itc‘ii yithong gr 'Hﬂrﬁthﬁ'éﬁe'bnbodl ment, R11 is (Cl-C6)alkyl .

In cert & onespeidfnient, em*r‘b@@bln@a)ilsyl E-0-R2BRIdP is (Bl-Cl)aikyl. In one

onhi ﬂtl ons Qﬁ(above enbodi nents are
Specéﬁ(égrﬁg%qg%‘g' y ' &%)v i on. 25 Exa

nFIes i ncl ude,
but are mhoond ﬂ“thoﬂwnt, ®R'® i (Os@s)4lkgt@o-BRIoad RIF isdd. In one specific

emBRBRIRGEU IRl lcboecept abl e salt, solvate (e.g.
hydr at ‘e), or ‘stereoi soner thereof: cl O O FO O ONH N

1T N NHOUFoRrgemiogdimeny, ' ioHE I amttrempofipentyR' s (¢13Calkyl. In
certbinNpddifid erhbodifddad, R"G M d.NH O OH I/ N ON
All of the combinations of the above embodiments are encompassed by this
invention.
Examples include, but are not limited to, those listed below, or a pharmaceutically
acceptable salt, solvate (e.g., hydrate), or stereoisomer thereof:

Cl
O 0

F
@ s g iy
H
“v@i“{'q/‘io F Kj\rr”*/[ji;N °
fe) [e]
o

0o O,

F
E Q
le) (o]
? s
O 0
NH O O
ﬁ N o] NH
H
iy N (o]
| 5 /\/\/\n/
o o ,

>
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OHOOOOOOHN( ~NH\ NHO ~/ NNO-04 OO
wO208M™HD OONH O NNI/ NNHOI 0 NO 0 PCoUR00@019182
OFFCA / \ NHpO\ 1l NYj: NI114 OO\ I NNH 00O
0O OOOO \ NHI \ NHN/ Neil p N/ N"~- O OOO
O FOOF*FC NHOO N NOOQ( H1I\ NNHO O \
N,~ OO0 ppOO~"~~ONH ~~ N/ N{ N/ N _t )==
O 0 OH
(o]
o)
NH H N o}
o (o]
0 0 ’
o-.(o
o o o Wﬁ\‘ o 0
Lg(m&ﬁ oTHJCQ‘ °
o) o o © s

0 (o]
L]
o 0 rF
cl NH \1’ 0 Q
H N o © NH
NI A T v~ =9
(o]
3 o ,
O O O O
o NH NH
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0 0 o Q
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In another embodiment, this invention encompasses compounds of formula (IV):
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0SS\ NNNH
NH/ \ NH \

. CPOT/082087/019182
OOOH \ NN
CF3 OOH IP
O
n

,OH, NNHO\ I N/ N
OS-\ N'"~NNHO OO
wORGo8/0X5@ N N ~~~O F3Q\
Br CJJXNY/D=O N/ 00 O
O\VN+ Np ~~S~~1 _
~.J NN-()~~ SIl::::~YH 0 OHOOMH \i
\ NI j NN \i \ NNI/ Np O o O, I'n another
enmbodi ment, this invention eqconmpassgsy gonpounds of
formula (1V): -9 mzqgﬁﬁ;@p / USR0Q7/ 019182 O
ONH HHO iNL,QI\1I3X N ~xY r@4 and
pharmaceutical Iy accgptable salts, solvates, _
stereoi sonmers, and prodrugs thereof, wherein: X is
CH2 or C=O av)

and pharmaceutically acceptable salts, solvates, stereoisomers, and prodrugs thereof, wherein:
X is CH; or C=0;
YisOorS;

R"Y is:

O
O

mooo

WT ! O

0 @)
0000 aa
0 0

(Ci-Cp)alkyl; (C,-Cyp)alkoxy;
5 to 10 membered aryl or heteroaryl, optionally substituted with one or more of:

halogen; cyano; (C,-Ce)alkylenedioxy; (C,-Ce)alkoxy, itself optionally

substituted with one or more halogen; (C,-Ce)alkyl, itself optionally

substituted with one or more halogen; or (C;-Cg)alkylthio, itself optionally

substituted with one or more halogen; and
R" is H or (C;-Cg)alkyl.

In one embodiment, X is CH,. In another embodiment, X is C=0.

In one embodiment, Y is O. In another embodiment, Y is S.

In one embodiment, R is (C-Cig)alkyl. In certain specific embodiments, R is
(C1-Co)alkyl. In certain specific embodiments, R'? is propy!, butyl, pentyl, or hexyl.

In one embodiment, R is (Cy-Cyo)alkoxy.

In one embodiment, R" is 5 to 10 membered ary! or heteroaryl, optionally
substituted with cyano. In certain specific embodiments, R' is phenyl, optionally substituted with
cyano.

In one embodiment, R" is 5 to 10 membered aryl or heteroaryl, optionally
substituted with (C;-Cg)alkylenedioxy. In certain specific embodiments, R'? is pheny), optionalty
substituted with methylenedioxy.

In one embodiment, R” is 5 to 10 membered aryl or heteroaryl, optionally
substituted with one or more halogen. In certain specific embodiments, R" is phenyl, optionally
substituted with one or more halogen.

In another embodiment, R'® is 5 to 10 membered aryl or heteroaryl, optionally
substituted with (C,-C¢)alkyl or (C,-C¢)alkoxy, themselves optionally subtituted with one or more
halogens. In certain specific embodiments, R'? is phenyl, optionally substituted with methyl or
methoxy, themselves optionally substituted with 1, 2, or 3 halogens.

In another embodiment, R'* is 5 to 10 membered aryl or heteroaryl, optionally
substituted with (C,-Cg)alkylthio, itself optionally subtituted with one or more halogens.

In another embodiment, R'*is H. In another embodiment, R!* is (Ci-Co)alkyl. In

certain specific embodiments, R' is methyl.

-10 -



5YisOorS;, R13is: (C-COalkyl; (C-do)al koxy; 5
to 10 nenbered aryl or heteroaryl, optionally
wa syt ed with one or nore of: hal ogen; cyROIDPS2007/019182
(Gi - Co) al kyl enedi oxy; (Cl-C6)al koxy, itself optionally
10 substituted wth one or nore hal ogen; (C -C6)alkyl,
itself optionally substituted with one or nore
hal ogen; I
ity U R f He Boore) kol Il olhgesped s
invenglpn.Cg) al kyl . | n one enbodi nent, X is CH2 I n anot her

erTbOd' meEkam]%ed lﬁleTeObut a;esndt NS t£ Hedii elovy s anrmaceutlcally
odi S. In, one errbodl ment ,

a°°'?p§ab eda ‘d"ﬁ)‘j“‘éﬂr@ﬁl’ hy rﬁ‘ﬂz@ﬂ“&i&?@ﬁ&@?*f“&f YR1B8I nent s, R13
is (C-Co6)alkyl. In certain specific enbodi nents 3

is propyl, butyl o pentyl, or hexyl. In one enpgdigen

R I3 i (HCI eRgyral kexyH dn one enbodi ngnt no
QN 0T eroaryl, op aify ~20

s gt ed vvlthocyano In certain~specidic o

enbodi nents, R13 is phenyl, optionakly substituted

with cyan o. In ope_enbodinment, R1I3 is 5 to 10

menbered aryl t yl, opt| onally substjtufed NH
vvith((ﬁ @5) eedi 0%%o I n certaPn s.pemfl ”‘CF"

@ TERT S5 phehyl , option P{fﬂ ¢d
i et Ayl enedi oX§. 25 In one enb ne R13 |505 to
10 menbered aryl or heteroaryl, optionally ’

substituted with opeogor nore hal ogen. In certain 2 Q "
speci fll_('l enbo S, I8 i s phenyl, optignal N‘Z\:fo

subst Lt ed Tor e hal og NR-&
enejfgte R13 iso5 to 10 nenbere yﬁ)ror o
THet e oaryl, optionally sufstituted{wth (Cl -Co6)al kyl

or (Ci1-Co) aI koxy, thensel ves opti onal |y subtituted
with one or nore o3(§J haI ogens. In certain spec:|f| c
enbodi nent,s 4. optionally substM

2

vv| ho t hensel vVeg 0
it ed with © 2, or 3 hanFgéq(; anot her
errbodl ment, R3 is 5 to 10 menbered aryl or

het eroaryl, optiongl | substituted with
(Cl - 06) al kyl t hi tm“onally subt,| tq}\e/m‘t):
one qQr RorR h | ot her e
Nhaof enbodi ngnt, RLA is ( 350

T T& n specific enbodiments, Rl4 i s mst hyI -10 WO

2008/ 027542 PCT/ US2007/ 019182 Al |l of the conbi nations ’

of the above errbo ts are enconpassed by this 9 o
|nvent|mnHEx S \ugde, but are nog | ni (e

by
2@4 o phar mace L N A Z e ©
vate (e , hydrate), prao sé]:sterem soner

thereof OOOONH CL NNNNHONNNO%O O YO

m&f %gm%}

3

0 o o
<Z:©,N\3,N 0‘2_-]: N\(fDrN O‘t):o

H
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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, al ginic, anthranilic, benzenesulfonic, benzoic, camphorsulfonic, citric,
ethenesulfonic, formic, furﬁaric, furoic, gluconic, glutamic, glucorenic, galacturonic, glycidic,
hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic,
nitric, pamoic, pantothenic, phenylacetic, propionic, phosphoric, salicylic, stearic, succinic,
sulfanilic, sulfuric, tartaric acid, p-toluenesulfonic and the like. Suitable are hydrochloric,
hydrobromic, phosphoric, and sulfuric acids.

As used herein, and unless otherwise specified, the term “solvate” means a

compound of the present invention or a salt thereof, that further includes a stoichiometric or non-
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NH\ NH NI/ NONN O OC OOOO .~ NH\ NNN
NNNH' C O500 OO0OO0OO NHF\ NUNNONNNH
WOD0BI2B4F | /| OO ~O0O0 OO OOHNNH O OTLOPOI/USL0014019182
NYN- )WY NNHOO\ NH NN/ NOor O40t H N
~=0 O H ~ As used herein, and unl ess ot herw se
specified, the term "pharnmaceutically acceptable

stoichfIntetrid Sh&mSof BIveRd l;oﬁmpf))e R&H- &Qa{eﬁlﬁmeﬂncﬂémg SYLLC &u/l!]éée the solvent is

accept abl e non-toxic acids, Inc I norganic
wateg,fhe Eﬂlbaé‘?ﬁséhéi?:ﬁaﬁs Sui t abl e non-toxic acids incl ude

| nor gani &s wsadl h&é@ﬁ:ﬂid%n&@é &ﬁe%&ﬁp&l@eﬂ; thl@lt'érmn% odrt.lé;intu%qs a
hranj]ic, benzenesul fonic,

derw) gr\{% %corrgié)ﬁxb(%qtgl ¥ C]J%%n ze, (?Ixt ge or otléelrﬁfgﬁ &_ag! yneah ttlologlcal conditions
(in vitor ori ig yivb ) hogrdvide tfmtcmnpbungl B}mm]jk& of glodbh@Riinlude, but are not limited to,

I di robram c,
com ?gghﬁf%)ﬁpélggtxgg}%#&g%bge’ m?ie e;:slsuclzhcds qlo%gr,o?yﬁﬁ}i%fa Eﬁmdes,
b'Ohﬁ%ﬁb’éilql%e“%tbﬁ&‘ﬁ@@b‘lzﬂdﬁ tarbamates, biohydplyzdbls, capmmates; biohydrolyzable

ureid®8/HnQbiEAN Gy ZR1E PYIsERS ArfaloghEsO @tﬁ&'eﬁam;ﬂgso <1' k%s lnclude compounds
salic I|8 tearic, succinic, fanil

that gorppr adl®: p- toluenesulfonlc and the Ilke

-ONSybt amcez asietiday Broaalys osii §picdiy Wﬁewﬁmr@,w@mmqmﬁods, such as
thos@ﬁ‘%gr?%d SulelJ stnc e@'g e%zgmA?ﬁHenlngry enrcglgrz{gé? 1sgovery ’aﬁ? 1g 8, 949-982 (Manfred
E. Wedfrséudé eéﬂ‘z’?ﬁ)@dfpﬁ@esmomwém (®h Bondgaasiakdt, ElsebieeGfiew York 1985).

that furiheed h&@lhugﬁ%n%ssc'&tﬂéMeQH%fF ddCthQlterP9 nBioﬁ)Jdgol\j/\lee
2008/ Q§7E42 PCT/ US2007/ 019 )
carbamate,” “biohydrolyzable carbonate,” “blohydrolyzab]e ureide” and “biohydrotyzable

phosphate ” mean a carbamate, carbonate, ureide and phosphate, respectively, of a compound that
either: 1) does not interfere with the biological activity of the compound but can confer upon that
compound advantageous properties i vivo, such as uptake, duration of action, or onset of action; or
2) is biologically inactive but is converted in vivo to the biologically active compound. Examples of
biohydrolyzable carbamates include, but are not limited to, lower alkylamines, substituted
ethylenediamines, aminoacids, hydroxyalkylamines, heterocyclic and heteroaromatic amines, and
polyether amines.

As used herein, and unless otherwise specified, the term “sterecisomer”
encompasses all enantiomerically/stereomerically pure and enantiomerically/stereomerically
enriched compounds of this invention.

As used herein and unless otherwise indicated, the term “stereomerically pure”
means a composition that comprises one stereoisomer of a compound and is substantially free of
other stereoisomers of that compound. For example, a stereomerically pure composition of a
compound having one chiral center will be substantially free of the opposite enantiomer of the
compound. A stereomerically pure composition of a compound having two chiral centers will be
substantially free of other diastereomers of the compound. A typical stereomerically pure
compound comprises greater than about 80% by weight of one stereoisomer of the compound and
less than about 20% by weight of other stereoisomers of the compound, more preferably greater than
about 90% by weight of one stereoisomer of the compound and less than about 10% by weight of
the other stereoisomers of the compound, even more preferably greater than about 95% by weight of
one stereoisomer of the compound and less than about 5% by weight of the other sterecisomers of
the compound, and most preferably greater than about 97% by weight of one stereoisomer of the

compound and less than about 3% by weight of the other stereoisomers of the compound.
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stoi chionetric amount of sol vent bound by non-coval ent
i nternol ecul ar forces. Where the solvent is water,
wo bh@sseisyate is a hydrate. As used herein, andPCmUSEE7/019182
ot herw se specified, the term"prodrug" neans a
derivative of a conpound that can hydrolyze, oxidize,
or otherw se react under biological conditions 5 (in
vitro or AE UseYl'h\é:Q)n 4619 unregsvétg&wﬁslg%cﬁ&rt%omQermE’)ééFg&l'ngﬁcacflg/ enriched”
prodrugs 1 ncl ude, are not
meaph g £OTRRATION Skat BerapsaT HEYIShIEakost T by Wﬁlgbhof@@e stereoisomer of a

comibetaly gxreﬁ’dey #HAPLRDUBHI% 85 weight &L&‘xg rsﬁge\bfslameneoiea%oﬁfpgund preferably greater
i oh ro

than(%Oh '&) ‘%Vgglﬂgﬁ'g)gm?f%gm géeatqﬁlt diggut 80Ky weight of one stereoisomer
of agbmpydidol yzabl e phosphat e anal ogues. O her exan‘pl es of

EBOdroli%s I I’]Cld de; an lllgsggthe%wsaet mglcat él?e ?% é@gntllcg/me}sxgally pure”
meagnsg egawemeugllmgumbmpmmfmhmdmd lsaumlg ome chitahoser. Similarly, the
SIS AR SRR S P AL B A o
havigg gneghira %’Sf)r and Design of Prodrugs (H Bundgaard

ed., E sak \dkdﬂﬂwre“@ﬂhdﬁﬂﬂé’ss 3)9185)1% méﬁaﬂd@ QKL BR% eiky1” AR to a saturated

strallég{%g%%répa%zg\%i Sfﬂgspg?rg f}%m g%ﬁ rerém te)l!co?nhs%g rsttajelclﬁze‘rcjll ler%m
Repfdsémhydrsaﬂu;qmitsltrengutr@anienlkyamdclutin okyidickyiziabl e 15

nRRERRELGL -« BEAD, HuCRROAT fie SEERETE Rl bR S fnciled
"SOE'PPﬂoéQC'hWI rlmb@%efeet-wtxlhlqonwblngtmytyéwtyla?cmthwtbytyd)f
2- mttlngupﬁmgrpgummwntﬁ aﬂmstaplfp@rttyll@%tﬁﬁ@éxyl ngumyl

n ies in viv
4 ma‘?w@?ty R g@ﬁ@ﬁrﬁr } SV"%M*@FY'O?“%@? | Tft?r‘em’z“)a“ﬁyg’ also encompasses
cycloalgylogi cal I y inactive but is converted i n vivo to the

bi ol ogi c tive .

bi ohydr o?‘ Lol T PR SRl %’gp‘fﬁi R srgplonliot” means a
spedi¢ pf alled ctamamlngmn htokltﬁl carhion @®mss witBout ali¢reding @r resonating double bonds
betv@éeh%bl%eﬁgﬂoﬁm H‘?ﬁay c@ﬁ@aﬂ% g%o 4 R}{QJ (B&Xalpi&( EMSG&%tutedhcgcloalkyls

eterocycllc and " het eroaromati c am nes, y
inclughy, Rsre pet limded “hér%?HﬁOPYér?@rclahttéb§Y%ftﬁﬁewwcx<éohexy and adamantyl. A

cycIBpIRE) hayelk subfButt@With 06d @Rt SP1HBsubstifIREE ﬁpm€§ babv.

enanti o rlc lste neri.ca w

onant | ot MLy paY BRE PHHeRipg srRATE. e g ders o
-O-@fkyHhivkereimagiyl isalafindTeriin. USashpiaof hikoanidicluid, ®8tare not llmlted to, -
och}, heEW,ER,, | @&}g?t:ﬁd Ok EEHI@IMORLE] epTELLcal | y pure”

neans a conposi i o t hat conprises on€ stereoi soner of
-O(@Hoground and is substanti aI ly free of other

:: 2{ gglrr:%g‘glgiﬁ h%r'eut '&?etterGP“EPﬁ“ pnqans':a arb%%%m a?dma%é rwg containing from 5

ure conmposition o oun
to 19 Riag armsaThe 8RE é‘Pm\?\Pf 3 cqy cwtfsetralrﬁrwm qryalﬂ P@bornartomhemy ring

stru&ﬂfé@&lcﬂt&le&ﬁ@ﬁ&dnﬁﬂﬁivn@f one RE moF RO Eured such as mono— bi-, or tricyclic

ster omsr osition of a compaun
compREiERF vl oo o P P PO O BB SES S LR RSPty and the
hkeoRhmesamtaa@e erybgoepssndfdet fhenyl panploacedy!, Audryipil Gadenyl, azulenyl,
phe xg%lh lpure conmpound conprises greater than
out ght of one stereoisoner of the
con‘poundAaHéPd heees's anchgfHess BBhgrwisospepifiedushefiamm Gfetasodngli” means an

aroBAtRI 1Y ORIABS: ﬁ;ém & 'ﬂ?l@l@l@ﬁé’rﬂg sof Which a@[e@it%‘t@@ Q’ &1@ Q%e(gr three) is a
t han  about 900 one st ereoi somer

he‘eé%ﬁfﬁfé&% SHpesPeed b ot Ei?f%rtsv"weﬁ“gmﬂeafnc'wdﬁ gompounds having
one Ot mere $igert@otuse BithSs @fonbd) &i-conperttid por&p’cﬁxlﬂdsr,ms’ ®ell as fused heterocyclic

moili&f %&é\%%s Qtrh%?ekfaﬁylg ﬂ@ﬁdé‘%%re %g%ﬂﬁx}fed\lﬁl azo fte%%gﬁ] Oxadiazolyl,

st er eol somer mpound and | ess

pyrigih §iyl, Bnzefyeangl ﬁweqphsrtbé,rtb@?ﬂ@blrrbwo@fomdm bemwsmlyl
and nost preferably greater tp n about 97% by wei ght
of one stereoi soner of the ‘ﬁpound and | ess than
about 3% by wei ght of the other st ereoi sonmers of the
conpound. - 13 WD 2008/ 027542 PCT/ US2007/019182 As
used hereln and unless othermnse indicated, the term

e
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means a conposition that conprises greater than about

55% by wei ght of one stereoisoner of a conpound,
w@e@aners4t han about 60% by wei ght of one ster eBCHUAREN7/019182

of a conpound, preferably greater than about 70% by

wei ght, nore preferably greater than about 80% by

vvei ght of one stereoisonmer 5 of a conpound. As used

ben oqgo% %E aﬁn,ecﬁ; rH)rl]::n?IS ?soc?l}mqq{nwnégrrélpld‘n%?l&? %Xa%ol&ﬁ Ct%eﬁ%c{lgaﬁo u¥l imidazolyl,

reoneri
bené‘OﬂWQ‘L‘/b itiaarobfl, t&nwhrpm!nﬁd stxavinlg pyyazolyhisethlazalgh pwrdazinyl,
yrlﬁhfiﬂhi'law/r)(zm)tl hteazﬂ\ﬁr mncﬁiﬂﬁn bl‘xt&ﬂ?[xﬁﬁ ac!uluyazglr“f] %ﬁﬂ)quﬂg’%ﬂﬁyl

a stereoneri cal y i che tion of "a co
uinpxghing aaﬂ%mx'hwrawdx'eﬁ%aé?ly' penzall %Je'@aolﬁé%?ﬁ dilgidep-benzol 1 4]dioxine.

unI ess Ol QESH Hegein, A a;aesed,theMee in@ichted ah&ehﬁ “heérBEyRIel theans a
turated  strai grpt chai g[] ched drocar on
moR Y RO SO e CAPHEATETBRE 8 PEROE e RGIBP Y having 1 or2
mulRglerbesdsnamat thy eng atbms adregn st least gint heodnmtmadpkgﬁ‘&nynab adieteroatoms,
mdep@ﬁécm}% selec\?\%}cﬂ?{%m gg{& e?{a ?g}geg ragﬁcﬁk’%y ll-ﬁe er g/Ql% Ql‘ﬁ% struc%urgs include, but
are npt§@p¥e§§?,|monos & sk titeycliy aoptpaunds, Specifie hem;pcchles are monocyclic or

bicydlis! OR@ﬁEééht,atlQe lﬂ'@?érbd&lck%b“rbélude afoiﬂﬂom()h %thmoﬁyﬁi pyrrolidinyl, piperidiny],

pm?%‘% R’gg{? V%Je HQ%LQ;{}%"Y‘ me%ﬁmgqofuranyl tetrahydropyranyl,
tetrﬂ}ydmphydilhfﬂlxyetrahyZirébrﬁndliﬁylhgttrkl‘l}‘ﬁydthloﬂfedyltd?ne tdtraki@drothibyranyl. A
het{{g‘fﬂlc QL%%%), bca?,%gbs%ql ??er a5s8es e Lyc! 0al kyl . As used

W Sse specified, the term
"cycl oal Kylusediesgin, and uslpaa,i@ﬂ@r\@fa‘e aieklﬁbd,dbmkan thatgrodyctpalkyl” refers to
a cy%ldaﬂcyﬂ-éoﬁ@fnmﬂclaﬁtQ%t on‘é"oﬁ‘t}\‘aléﬁrb@h LSRN {hQQmQ Is re laced by a heteroatom
resgnating doubl e bonds 20 between carbon OB 1T
gy S¥Main fromito 4 rings. Exanples of
uns ubst i tishedd ey ﬁbt@di’[hléylfﬁﬂefﬁﬁﬁ b Ulienep:biéy b&%eﬁ@ﬂeﬂndté‘ﬂ du®6ture and a

C Q I .C ent cycl.
name r%veélyg%%%lc%]mé tRe cclé/ I%T ggl}fe 1%{/&:0% S%CL@PEemeééntm}(x%%qdmon if the
stereephemistrpof estofctltrher asmbscbn ¢fusntiguads oatfindiededoeitiQlior eAsmple, bold or
dasfx‘e%qg\ep %&tr‘ﬁ?téxfé;& pgmo_ﬁ%)? Ehgltsglg{tv}ﬂde §§5ﬂ%@%‘\tgpl‘eﬁ% als eﬂ?onlfp%gsrﬂg all
Stefa‘é?qu‘é%joﬁfér ei n. Exanpl es of al koxy incl ude, but are
not limted to, - 25 OCH3 - OCH2CH3, - Q( CH2) 2CH3,

herg?z) 3& DS O ATMED : : 5 used -

ring conflaismnvegtiém Qﬂbﬁpasﬁe& niaﬂhd’ds hgtraitlﬂg;Eprev-Eh&ng’ laﬁkgor managing
vari%tl§)<rl’f§e:419%&ro§1 d%@lrdggﬂﬂk a%orﬂB rdeng QF i iomégn%oﬁ‘l Ar aCan %rpnoageutwala' acceptable
saltoypdvatsy Stﬁ@P’éo‘T“Ffrfg‘ psadrugcthereefs such as nono-, bi-, or

tricycli ngerl@@@mééQ% o@&sd’r\@érg iRRIdDENL e nHtSl'?(glted 1o, canéer disorders
arbocyclic noieties, s

assesinged VA sngi ety B%%Hﬁf“ﬂ?‘ﬁ%%’m!"%g‘qnﬁk%am Syndrome (“CRPS?), Macular

DegdReprawe(iMiY) wad @iaydd sgndropss, skis kdiselese beydnary disorders, asbestos-related
dlscﬁ er%r aa ﬂxldtsFJsLyQ r%uyckibﬂé P&?%slorde%z th%nd){so'rders CNS i mnllugS s

nt hreny and
ath%?%@r%’%@d s¢lated ﬂiS@rders,tdyeXm@rqw 'strep endeelajéd dispeders hamoglobinopathy
and3E1idB His6rdedsE g C MEnAh)NTRBo FIAER dsdr@erd4nd | b{)‘xgr @JrB@dnséﬁges and
g whi ch at | east one(eg, one, two, or three) is 35
isid¥&r oat om (e.g., nitrogen, oxygen, or sulfur).
Het er oar Ws usemresm ratié hnlEESS)themiseJﬁtﬁcnﬁeumﬂélﬁﬂﬁs RaMi, MGreating” and

“tregtrﬁ?enp’r rf:fép [oethg E %Fon o? Sggl?qsr?tlso% ol?]g%nsea e ﬁéfhé?r Er 81 (?r'r ofe or more

use
Symmr@ﬁt 4S&€§=lat@x‘alﬁptheélswfse Redisgrdar Yo seﬁanmm;m@m, thgitame odfer to
mlnllthm Qﬁe §]:93adt0“ IV\@ZS@J]IM& of tthSst%Q l)ydllsor@éf-qgéuﬂ% lfMJm the administration of
enzof ur an hi azol y
one3 it roBblisg or PERROUR SRR oIS b Ao B B s isgerder.
PCT/ US2007/ 019182 ben20|soth? zonI qui nol i nyl,
i soqui nolinyl, pyrrolyl, indolyrl, oxazolyl,
benzoxazol yl, im dazolyl,
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benzi m dazol yl, thiazolyl, benzothiazolyl, isoxazolyl,

pyrazolyl, isothiazolyl, pyridazinyl, pyrimdinyl,
w@peoanesyt , triazinyl, cinnolinyl, phthal azi nyPCT/US2007/019182

qui nazol i nyl, benzoqui nazolinyl, quinoxalinyl,

acridinyl, pyrimdyl, oxazolyl, benzo[l, 3]di oxole and

2, 3-di hydro-benzo[ 1, 4] dioxine. 5 As used herein, and

unl ess OAII&sreWIhSreml, Bkdil Gds€dihediis dpBEifed, Iﬂ?ett@rrn%(;%?e!v@nt ” “preventmg”

oo 03B AR o g BEESHE L EOTPEL S 00 st
OrOﬁwwunpkmebmnmgnsan@ofhe ring atonms contain at | east

one hete p to. 3 er.oat Qi

i ndepen eﬁt gﬁgrgﬁ'e%t% %4 %?Lalr#'ﬁ“lnfe Sga%ﬂbaq OXyGaR Mg
“magiging)and Faaragergl eeferitp gresentingonslewingribd prderessian; spreadeor worsening
of aldRkask 'oth&QeII & of BREBF mofdlsympRAR tﬂerréo'fc b‘f:tleﬁ 811%9%@#5\%?&&5 that a

eci het erocycl es are mbnocyclic or
S“"J?egﬂ‘r’%‘é?é Bt 3 RFQPIHcEF 8&91613@%}“1%5?"& de naigephian |aﬁyte of the disease or
dmoamrrolldlnonyl pyrrolldlnyl plperldlnyl
pi per azi hydant o] al er ol acta oxiranyl, .
oxet any| Qé'%seg ahya? 0(1‘ Jﬁ%ﬁﬁﬁ\{‘er"f%ﬁ SiPS‘HbE‘% g’lf’%?ﬁﬁ‘l't'ca]){y effective amount
of a cempaeny dy amamdudt swifigiertt e prahide n oprdpautiti b’eyléﬁt in the treatment or
mangxgén{eﬂmffdar (ﬂgegéeo&ta%yder %Ego (lie%gf cﬁwglmq;eh ;n%p ssytmptones aasocnated with

etero§y0|c rng e un stltute
the igeaspsr dfiveder 4 theamumﬂ“éggfeqstvn empigef s p@npcmné dneapsam amount of

therdpR0iid ageed leﬁ)&MQh Q@rlnki‘{lbtlonr»e'ﬁ}%tﬁerttﬁéraﬂé Fhich %chﬁ&egxltherapeutlc benefit
one of the carbon atons in the

st
in th% trﬁatpr]egtn Qr étbﬁng%eé’r&nbg/fe g Hg?aé? 8raqlfﬂﬁier( iy h@ term (5 thegpgllmcwy effective
amohtlt”shtmicdmb@s A e durtt lohed: 1m;frot/d§eﬂv&all Sheéhp@U ﬁ&ﬁcﬁpmlds symptoms or
caus??é%gg&gsreg)rgﬁﬁta%% ggerﬁ}aﬂgﬁ%tt ertﬁ% ;l)Jerutéc effi Sflg:;tica/ oggn%‘tgeg&f) ¢jangutic agent.
nmore wei @h'@sed hﬂreald@nct undess ofhbrwisrspecfiat, e Gploghyladticyilyodffeative

: amoﬁl‘itr’ HPI\ wrﬁpd%d & aﬁ%ﬂo‘u%uﬁfm@n &} Oﬂr%‘x ) gls%aée Qloélsdrﬂeql OQ%K‘eQ/gnt its

for exa
r““éff‘?ﬁfc Mf@P’HﬂaCBear"m edictdre wen%qf@aemasa@d. rgeang ahgmount of therapeutic
agernit,Hi@ieF @i @thbamtion GO RERS hgtgdtsalvhich i‘o@ﬁie§9 By!9ticibknefit in the

previion T RS ToR ST RS LY B RoH B o 7, encompass an amount
that fipproesstoivergl! proplly lexis maerdigharg the prophylactitse iR 6 BiFotinF prophylactic
agerdi sorders using a conmpound of this invention, or a
pharnaceutlcally acceptable salt, solvate,
st er eoi SBPBF cHPOJimeRty g conrquads Prom%’mr@s aref usedl e srsgment,

prev@:ﬁtlcﬁﬂ S/ i @iaRadenehtiSkoanddd br e&anB@bus doRliities! AQproCRIBE Rdrein otherwise,
d tg gers[ % ci at ed MA h angi ogenesi s, pain

and RS B NG VR PR PREGH BHATor ol g AisefeRpgpgunds provided

herembibamnn-lmgénem\aataftems (oh Ma¥igus aatter edliabedbteytimtBdMyRSethods described

hereﬁlkas @veﬂ'ag %§@§no“n]% R yEdQ@PJ %Féa%ber cgﬁse@&gée {qa&n& limited to,

di sord ers, par asilt
Nama!vga@ HRE sorabradcigpryek alé"rlsoso (msoazamqmay SKaMHES- b6l Bmek USTMG

(gho@l’hdtofn@! Rtre€l t6tho 0T ok énuthspij rlgﬁi‘i)bl‘ﬁﬂ@lllna)s I’SﬁeEpYﬁ] Eine[u%lbggtggla) SK-N-

MC? ers tl*j)n? | obi nopat z | ated disord
RGeSl LT Prieic) Sl Lerei o G20 EremhaSERABCNS), HCT-116
(colona,rmétﬁ (kiliregn 288 ﬂﬂdheyﬁlswlzdeklﬂney&sr KJSG@( Hn&l’y?,l(l'CR}aOgM (leukemia),

HL- {s’d‘ kﬁﬁém&z')&fs\é%%l%gg% of Lg?@ncewgt}%o 2%‘{“8 {xﬁcg 1650 (lung), NCI-H522

UU“@V ABASHA-51P Grantered!] lymabéron), BECH (diasdasd! lpmplhlisa)s delme-3M
(mel@r'ionQI) MDA - OB 4133 (ﬁ]ela%%ﬁgf §@M@E%Qh}%‘a§gmw m4t(n1§lanomzll) SK-MEL-2

S |sor er. In certain
(m G‘P‘é‘f”éﬁg ‘?%? rln it Hie ks myelem®- KAREAG-J0Chtosdindelinsfynithema), KARPAS-
422 (Hios dhsigkios lymp@oma)e DO1ESU ¢ (rdg-Hdd@king Renphehih)) afd WalU-DOCL2 (non-

Hod nore prophylactic or therapeutic agents to
° %Lms@&@ th such a di sease or disorder. -15 WO

2008/027542 PCT/ US2007/ 019182 (As used hereln and
unless ot herw se speC|f|ed the terns "prevent,
"preventing” and "prevention" refer to the prevention
of the onset, recurrence or spread of a di sease or

di sorder,
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or of one or nore synptons thereof. As used herein,
and unl ess otherw se specified, the terns "nanage," 5
wO pemagisny” and "nmanagenent” refer to preventi PQr/og2007/019182
sl owi ng the progression, spread or worsening of a
di sease or disorder, or of one or nore synptons
thereof. Often, the beneficial effects that a subj ect

derives Fia%ﬂl?s Jt chrR:Qly Ar@%tr%c%ncg;outs |g§ oenlétir% I?uda gbe éPre n%%hmlted to,

not TESU I'n a cur
thosq desgrihet BiLhS- Rafett usl ©351, 5X0mer i 56,58 pscvikilese! ala in various U.S. patent

pubhéalﬁeﬁsat@@étd'@ ﬂicluﬁm%fpfugﬁhtah&? n@s”@@’(m’O220 14 Aqf pl?ollgmgﬂber 4,2004
FOVI de a thera eu

Crveg g p{MoH oyt 0B TG R o e et 2004

(Treatmeghi sOY dtrus T@pestod Cdxﬁieﬂyarﬁr 200100811526, (WBEshed MEI622004 (Treatment of

SOCI t eas I
o B SRR AL B B3 B AP o, e
Maysh 28Rbudll obthesctrhfereapesurd incergemted hedetrie thwir entireties by reference.
combi nat S;%Qlﬁ@' ekgnﬁt:@@ffcah ﬁﬁrﬁ:ﬂ]d@sbut X\‘é'nﬁhu%é%i ogc%%ce% oft{ge skin, such

therapeutlc benefit in the treatnent or nman
as mejppogaglkmpl nede; Bieaty B uteras; gasteintestieg! seetutupgaivasy; prostate; colon;

recttﬂflf lﬁ6ﬁth'\/lﬁali|;5heammﬁeck Ghfba€ fsRBNaE Ry n@lgpau B&net E@éen liver; bladder;

es overall er.a reduces or av

o) 8 G DS b SOURES. L, RS, SUTPLOTE 1) o
treatitrgegaapesidf tbe bibbd maﬂ‘.;pnefna&bﬁ't fieh at mehipRatfdldmagriiute aAS chronic
‘eumﬁgﬁg FEifbte, HBHUOARD PO OBIMLE RriifERIn §f8 mibinextp loukemias. The
comgpu the ‘@lﬁﬂﬁ'qncﬂaé e ut!eé fp!rtevém, peevdinteas enapaging sthedpnimary or
met&¥atRhi@M&Bl its recurrence. A prophylactically

effectiv am)unt of a conpound neans an anount of

t her apeugfh@r spspifig Gateers ‘%ﬂ"&jﬁeb‘ﬁ 2re et Ewited Ratdvarcedimatignancy,

amyfi hasis, ageasﬁlsxonvd;] mehingio ) m&ngloﬁérﬁb@’ﬁyﬂaaﬁlhItfpl&lﬁ‘ﬂlﬂfniettastaﬁe

of .t di s
stiob i h Ao R Ract RO PEor et palg agprein tmor
ma“ﬂﬁﬁlﬁ ﬁtlom{l,hestumemmge@tgbemal anaplastip htraaytiomagmaplaitances
oligbdtRdidARRY, |n@%&rﬁo€rfufe tﬁﬁ&y r&:ta] Q&E%Qﬁ&mﬁ%é’ @?&Lsa%t&! B colorectal cancer,

1 ag ent. | n one enmbodi nent oun I ovi
“"“’ﬁ%%t@'%w(s?féct%é@mpma wté%wtrﬁehwatoﬁlubr ear@n@m@%apaﬁ@/sencoma karotype

acutﬁ‘&f}agﬁl’ﬁgﬂ’ti]leﬂfenﬁﬂBE@hchmﬂ{cﬁﬁﬂ:ﬂfé@E&H§(@Ql)dHBdlg:llm’ @%phoma non-
de erei.n ot

Hodg L B PP B oy el rieon e g, s lrge B-
Cel!dy)mplmmm;i g)vpgrgdq ﬁéﬁdulah b'rrmhnme,)d‘ledmt:{tlcaﬁﬁlanopfaqlobil&f:dltﬂelaﬁoma
incl@rgé{l% gtst:nog grsn‘gc?zlf {oog&lnﬁzl%g%%mgg lAva\glFFQ]a%%%ﬁﬁe H‘E mBY narlg]t pleural effusion
mespifgliogna synisesepesitonsel carginogte. pagtillasy panedsisesinobat L exapeologit sarcoma,

soft kikdiik k@8orh4) scle aV\@btan%Nsaﬁst(Lmﬂ@lLaﬁgérﬁdng QMISUJ@(O;IQS 0

lelor&'J sabcgﬁggt?bdﬁ@sb%%? P%/Egs% gg%rﬁzﬁ{neaﬁfraﬁgty prostate cancer, resected
highgrliskabftaistve N&“):QmﬁHﬂ@Y&h’tabh&dﬂﬁﬂbﬂeﬂeho‘f@monﬁK—VNtl ddMEirom’s

mac tS (S 4] (o) a [ angarogen
(-é47Dm(id6‘? gas i f%&ii’gf"?dﬁ@'g‘“%' %%F ﬂ‘{’é b 3%‘6 Piros
mdeemdeﬁtéwstatmaglser( widgresy Yepegpgn é!agq<WdVFé’yf)16taSFﬂ1°m05tate cancer, hormone-

insefditiebBystate ELablr; SHaMofHeRipk 8MdeAdisive }_{Eﬂ)ﬁaﬁ@ c:(n'c&ugz?ﬂﬂ'ﬂ@ thyroid carcinoma,

.KQ56 | eukem a) A549 | ung
f°“‘?\\@i’ *ﬁﬁé@daﬁ )meN&ja zrflag%dmwg*}a a@#&womlr( HeERseifis
embediiient, yhephoree)s mdrisGiit. (madtHeeeraeddimént xhé ednegr,is Mia&BryDViresistance
A- MB- 435 (el anoma), SK- MEL-28
0 cr%%ém%ﬁg’p%b“i (mel anoma), SK-MEL-2 (nel anomm),
U266Bl (‘r‘hﬂ"? sRsedicrepebeimeNt, tHARPASON en@BRagsepmetiodiykitrating,
prevleytif’@wmaglﬁwg: s fohad of l@@l&'trt @s%lﬁ'n Ebschlrml&ﬁ’lgﬁv)oync leukemia, chronic

non- Hod klns (non-
mye%latlﬁ(leﬁlgeq élﬁf)'ﬁshﬁj phoblggi q}@kﬁ@% P m)elogenous leukemia and acute
PCT/U82007/019182 Exanpl es ﬁf cancer and precancerous
conditions include, but are (ﬁ limted to, those
described in U S. patent nos. 6,281,230 and 5, 635,517
to Muller et at., in various U S. patent
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publications to Zeldis, including publication nos.

2004/ 0220144A1, published Novenber 4, 2004 (Treatnent
wo@bookpeisezrlyspl asti ¢ Syndrone); 2004/ 0029832AL1, PCT/US2007/019182

publ i shed February 12, 2004 5 (Treatnent of Various

Types of Cancer); and 2004/ 0087546, published May 6,

2004 (Treatnent of Meloproliferative D seases).

PCT/ US%}}%%%MG{L? %gké’l{‘/gss t%gtdﬁ%%:ﬁ)dxpe%d eifrg tf)rytcﬁ éeSéStant as disclosed in

U. Sflé\‘bé?aéwe @8- 2006/0030544, pwbhihéél Felspary 8. 2006¢ Which isendorpogdtbeim its entirety
by r¥%reh&d. er ence. SpeC|f|c exanpl es of cancer include, but
are not *An1te cancers of the skin, such as

mel anoma., "1 §Hph e?\'ﬁ?ﬂ’éa” TBiE{RY IBngngpRlasmstaf thedblood-forming tissues. The
leukgmgt mdudﬁseb,ttlmault lilnftadcto, cHrUrﬂglyniphaEﬂlc lé\ﬂ@ﬁnﬁa@&lﬁom@ eHyeRcytic

leuk%rgnat, aciite E'}ngﬁte)é{astlb leuic?rglgga %ad cl)’]ggml;]tggw e%nFa\rﬁé: acute myeloblastic
leuk[gmgaddl@he leukbnarayqax be redepadd, M%mge@ resaniaht Ad @Svfmloﬂileldarapy The term
“rel 4REETEfers td DSt &RAR %ng%ef?{;x \pﬁJ ﬂeiv %%@5 Le¥n &‘?’o%foq"lleufkgrkﬁ aﬁer therapy

treatlng cancers of one narr ow,
have. refyrp pElepkaamia ﬁ%l'sami’emev aaﬁ@ d@ﬁp@mmnormwm eedls. Thﬁrterm

“refRX@RPbraesitty i Rahb ﬁ)ﬁdl&umgﬁﬁle%ﬁmentg WBRNaRY tdt&lsw@'ﬂ'gatment have
ukem as. The conpounds of the invention

e
'emg%?kﬁk dggﬁkIBFeFW@QPlng preventing or managi ng
ei t her pimiamathyr mc:ﬁSemNchmeraIuh(s ibventoBenciinpekesIPRIddE o treating,
preﬁmrz%dggglkggﬁl 852 eolﬁagglllnélgglnt Rion %—Po\ég escoi}{}:gphoma (NHL).
The tespg E}}g@}a égfgré ﬁﬁnetemgpqqup geoup pﬁnqppimmagmsa@m the reticuloendothelial
and %}rﬂl&@iuﬂﬂsﬁﬁﬁ ANHLP {658 malidnaty rﬁ&k@ﬁﬁa] p%lﬂ'élgtlo%t & Nmphoid cells in

|
Slteﬁ%gJ tl?e 'HEEH'F %%ﬁt%w%}?égpghboa%%%%%@ ?ém?ﬁlé liver and gastrointestinal

tractarmpinatek PENHELinAEds, Burare b Bpitdd td, Gaddl cell lymphoma MCL, lymphocytic

lym&l&ln'%gSz&grﬁrﬁe%ﬁ%‘eo%rﬁ%%%é?ig%%%@ag? lé/}ﬂlégocyggﬁy&éq%oma ILL, diffuse poorly
diffesentiatsd dympiceytioly mpema PDE aresitmocytix, lymplicnst, diffuse small-cleaved cell
lymﬂﬁ)@rﬁt Qgébll,u{’o‘?lrlcu%ﬁﬁﬁﬂﬂg% anﬁ%py ﬁ{pe BF ﬁ:@%ﬂﬂﬁcen‘ﬁ?m Igé{'lpas that can be

acute nyel obl asti ¢ |'eukem a, oni c
seen yndridhy Briqresepye (npdidgyidiffuse, P?m&wen%mneﬂmm) S

| ynpho rTBExeﬁrLtIlé%ﬂ:ﬂ?GléSasa-s ﬁ@'dlsol‘démmtedc\kﬂ}ﬁ B4 cRHER dy, undesired
use | ow gr ade

ongipfTRAE [Pl |b§’n%fﬁ8ﬂ1&‘m'%§tt%§9ff PR S pleFEERpS Bepases, vira
diseprgh, ZAeAtg diseases, nd g i disgasekbiactadd] diseases, @dulbioneovastihlar diseases,
choﬂ?aﬁ%mula%géa%argmm%%sgau cﬂ@%es %ldlr%%F‘g & L\gal'slcu%nzatlon of the

fusi.gn mesot hel i oma syndrone

anglph RPPFIRF §xamtiennd theatiscrsseard diggrdere atserjated with.w nbaractwfed by,

unddsirS(SM%mfg%ﬁ&Mﬁclud:‘e@ bR Mhite€ ¥, BNRMEEI4ARSEIhAL 'd%ease, heart failure,
tosis, .leionyosarcong,

hi stioc
s B o el R S Bl R G Bho ROV MRS, ostooarthri,
retrqv.gfw @ptl@thyn prsst@eninghicailicariedeed @brosik gbestos Skdusaf fibrosis,
vetelihaty HRoRiBY, 991 an‘;’}n h&5& n,f‘:%& %@eﬁcaugl%%r gig | I<:l’||r0laillratory shock, periodontitis,

carci nonm, enstro
gingiyitiy, H@Fmﬁ)g'wémwfrawﬂmwma, mﬂe‘!%ﬂhi\e“of\ a]/ﬂdocpman t ube
cancer, B0sHpREIR paih MIRRENAE R Bt Raltad B 1ERDG&Eribed in U.S. patent

e IV non-netastatic prostate

puo R R REHEE. prab RS sopirartar boBhTS WhiAde roorporated heren by
refergheemBpbafiapypes Mwmndludeebmraﬁsﬁoaﬂxmnteam ﬁbmcd@ﬂﬁé pdidh¥uropathic pain,
mlxéd*Bé'frp éfg‘;’g@%l%‘y? gﬁa;l’leélé i %Ili;n, Q‘/fgﬁé Q a?r! gm SanE, qe%é]é%he and post-
°pm§$€6Pﬁic enbodi nent, the cancer is netastatlc I n

anot her enbodi nent, the cancer is refractory or

resistance 35 to chenntherapy or radiation. In one

speci fic enbodiment, this invention enconpasses

nmet hods of treating, preventing or managi ng vari ous

forms of |eukem as such as ¢Hfonic | ynphocytic

| eukem a, chronic nyelocytic |eukem a, acute

| ynphobl asti c | eukem a, acute nyel ogenous | eukem a and

acute -17 WD 2008/027542 PCT/U82007/019182

e I e o

. e
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by reference. The term "l eukem a" refers malignant
neopl asns of the blood-formng tissues. The 5
wO eaokoisa2 i ncl udes, but is not limted to, chrpel/tS2007/019182

| ynphocytic | eukem a, chronic nyelocytic |euken a,

acute |ynphobl astic | eukem a, acute nyel ogenous

| eukem a and acute nyel obl astic |eukem a. The

| eukem can be.rel.a r ef tant to

convent IBEO pletsr%)g P%c i fci\ﬁT%alr% mcfhgg tbﬁfé a%t lléﬁ:‘ ?ed%? -l atssomated with
cheremlwatheonal\hhwecwf itentken, mum@f Hadkia. estgvrgkritisnrhgfimatoid
anh%@yﬁg‘?rﬁﬂsagﬁcp&y&g&qﬁwl have a return of | eukem a

he narrow ana a decrease in nornal bl oo
cel | s. THeMplssof 1erropadic priv Hiclpderbu argingt lipited tP&%‘?%tyP%l CRPS

typeal %ﬂe&upﬁbﬁm& MEedpy RREDY; Rdffex nawe%saflixarysﬂrmg Nn&h&edystrophy,

hav residual |eu Il1s.in
symHRSa P AERSE RE SEERR BBl STHER CroR oL b TRy Bapnegppdvstrophy,
showdie G ampbsys dremepiditasunadtictdyeadphygrigenpina neurkigieg pest herpetic neuralgia,

canc}%%ﬁ%i&%m\f ﬁﬁésngc?@ Hp&%gﬁg], ﬁk{ﬁﬁ%ﬁ?ﬁ&é?l% #‘a&%h%%ngﬁ e, spinal cord injury
pain; eqnirplspost-sixske paig.cadiowopatingy 9iab¢ticn@91}9p@tbwoarat@khgam Auetic
neuto fbf, @hd GHEQERERLREIdpathiclkBndiibhs| HOPRARSE iRMSEEB Edrugs such as
r ef er s to malignant nonoclonal proliferation of

V‘"‘ﬁ”ﬁ‘l’ﬂ’ff?ﬂ ge68° s in sites of the inmune system

i ncl udi ngs hsyémhbreho dﬁsemb(’fmm&r fe@idnalpainesgidrome 7 ¢CRABYand “CRPS
and geﬁ Stgci 15y to%%lg’i 2 r%a éhrrgnclé e gé‘l}arr (i%ara]::tﬁrl-\flzl_éla blyr'\1?06|ﬁlég r%brebolftthe following;:
pain, Wh@r@yommeous/mgm mﬁIUdmg ehmmaa(p@nfsﬂ febamentol aestiimuhs that is not
usualgtp%rn@:ﬁsimh@ LM%@QQ Eéf(sggtgréte@mib%m to b stmudb fHabig %Sl&ﬂg bhi¥ mildly

fferenti at ed homa, PDL, centroc
paqug)}rwﬁwﬁhat l%dlmfe@éﬂm tp et it eBl (-2 o}equﬁfpﬂﬁmpam after an ankle

spra@ﬁ%mnzil (blainltﬁ'eli iAot hiyHHRA R Bsingdd gerﬁ)ﬂyrat ﬁ/a@& dlgtnt)l.'&ﬁ)n”ﬁﬂtah%nomlc
seen e M Crosc

R & BT P Sr IR e SR TS AVIEEH SGRD TARARETH rovhic skn
chaiigea (piresd odil giosdastmsrmmitietarsicutecsisagsadbat ed wi th, or
h t
gr Zr ﬁg i eFJcaﬁ'ln?[?ees d;* maléugﬁﬁggt?e(gat o%?ﬂidé%ﬁ&‘ ?e%tgd g;ﬁﬁo“%? incRJldg but are not
limighddmahess desgtipe in [Hﬁmésub"g@mtnpcm@ﬂ@é&b@i Plé?!wl@ﬂ @41%/ 13, 2004,

whi6hi §¢1§:§%§>rat&ﬂ%@ﬁ b@tefsira&%ass&,f@&a!neres RRAMESSYhR Mot limited to,
di seases choroi d neovascul ar |seases ret |na

atrophig (VP an‘H‘F‘%‘é%‘é"éQ Bn%sefeﬁs@wag" PRAVE LMD Peroidel on
neoedfscilivsatian@ Ny M), Speal pigteepipdlias defachihentdPEBRR asbateoptly of retinal
; iated with, or characterized by,
P g'gé ggéﬂ}%&g{mg qll%g enesi s | ncI ude, but are not limted

t 0, endohsamp 'é‘ﬁsqf§km(9*5@hﬁ?5 mcwgéﬁwc npldinpitedfte, thepe described in U.S.

pubfEhidR 98 @Ob%ﬁ 143]5@)“ Publishe§ Q@Aterht%? 2b [0t whi€HNH HBX R herein by
t oxi c ?C drone, steoarthritis retrovirus

refef Bt | SRREH 6T TRIET THIe: BB BT P 1ed 4 Kpralests e cutfsd symptoms, skin
dischidblopgisarderasheadiarized nith oeergfomtiisasfities epBidrntiaf £2hé,mad Wrinkles.
di sorder , Bl ananey tér%?'ﬁ(%'r %és‘?s réﬁé]@‘%‘ nal 1%5%”;1 &1 € L5i8K Stis marked by
ci rcul atory shoc Tt RARS
the meqngwﬁql@uramw@ovqr@bwﬁ@tocﬁw hamafrhl)@r lmimldn&qbtu@b@umm to actinic

kerzﬁNsnsd EYIBheiEXATRLS Skegtoagﬁhﬁbrhan &LiddSis fAHu1RIQDIALr disease), inverted
limted to those descri hed U S. patent publication

folljgylar kespigsis palmppiantay 5m§°§m %%1131 ‘ié’rfﬁﬁ‘éﬁ’s Ppdmaris(rd Blantafis)ckpratosis
pllahS aln&l@tﬂé@d{eaﬁ&@k h%@érﬁh “aytini¢ Befrabﬁﬂ’c 8lso RS td defiild WepRGSsis, keratosis
semglg,i \%I‘rucaeslﬁpig' % é{?zﬁn’a sem é? %‘cr)lgrslge%tom glera{‘?)germafor ﬂgréx{ eg?h% gen'n “seborrheic
keratpgils’ ﬁéﬂerr@fplattm@wmlmwam sy wirt, pa p#al ovllgapilloma. Keratosis is
chaR8RHa&NS ABLr RBRLsrt [18WinY¥ 8yMRptofs: rolidh LA 2Afhematous
BT OS0000T 01058 el o yg gied cegt Wporile o34
Pap 2 R{AFHCS: BRitu1SEas nAdles q"rﬁ%sa £y Cﬁsaﬁeﬁ Lacs el Garieph s and
chem cal or thermal burns, jﬁ of the skin,
contusi ons of the skin, osteoaffhritis, rheurmt oi d
arthritis, tendonitis, and nyofascial pain. Exanples
of neuropathic pain include, but are not limted to,
CRPS type 1, CRPS
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5 type 11, reflex synpathetic dystrophy (RSD), reflex
neur ovascul ar dystrophy, reflex dystrophy,
wayyepariset i cal | y mai ntai ned pain syndronme, cauBEl/gsm07/019182
Sudeck atrophy of bone, al goneurodystrophy, shoul der
hand syndrone, post-traumatic dystrophy, trigem na
neur al gi a, post herpetic neuralgia cancer related

thorQ%h&cré%De%gésodpkuaﬂp I erc]i to fals ckz)urtgn lilSn rn sérrlpfplgﬂi%patosxs, gl%gtasias,

elastnsist pigmerseclepsidines, acarcihem @pakﬂytosndldaﬂ@tat@en eupri bpadthsis,
hypBpfheRtatiok §f tR&bdRal deH@tcbl@ul%t}rb%J hiRRat hgureég%oqﬁlgﬁrell cgll adhesion,

pai nf ul neur gpat hi c condi ti ons such a3 those i nduce
de"wnﬁ?fﬂ@%m@/uaw“a@ angd sqall Rreyalracapfpayarus g8l canginpraesy

her ei n, Ekk&n;il@rdfﬁkm AR ¥r JiQGi@H tarReekiBeSYINIERIBoWths of the
and. rel ate

L LN R
presehe df @I\/d:rgwwrtigs of tipadpitlermiscintieding patmoatedetstopinfeetialsassociated with

papill%%lau/g'hp QArsBhi %znga{o@ s( th QI‘ Hn%se fr‘% 3§aﬁtytdg ra% ATQJ‘/ B? trichostasis

not usua a|n
SP'ﬂ@&%ﬁ@@%ﬁﬁé@k?@@gmevqrtﬁbd'séEKle lﬂﬁhxohvatfetalg (baylgghinyichthyosis),

knubiié Macm dutn¥ousR@dldtobd ahihoRAl ﬁbrt)lt'é%toshss pﬂirﬁgg ‘%Q&Hn’idu@ R&T &rcinoma,
severe pai n

°°"§?%“§?§da9ﬁ{9§ﬁz°'fcgpgapﬁ\8rfﬁr°ﬁ s d@b |aafﬁa'r°f ’rF”faHa‘t“S ihgrmy gewden discase
(multiple hanchrtoma ayrﬁirdﬂgé)edepelﬁtopﬂﬁ ea@llosa argvas(mhw)t épxwhhn’(bvus’ﬂdyﬂdrome

(EN%;)J agwyrsﬁ vu%gli; ﬁ%per h dpr Bsa% ogurfé sz'tgrgcr)ar{ daIa;lse Eaa anthﬁm%mgncans

(ANJki n changes (hair and nail growh abnornalltles and
cut aneou@xéﬁ‘lpﬁ&r@tphﬁrmnar)z@ mtzﬁae @fit ﬂ@ﬁ(’)‘[llﬁt{lt d to, thc%se described in

d b
USSR ey B M 3R eerad SIAPL, 30%,wEicgeporated hrcin by

refepnbd. S;ﬁbllf' 0 Bxﬁ@leﬁﬁ@dd@&ﬂ&é%y hyiebkhssdneshd h@é‘ted—&sor@&@"ﬁxamples of
S |ncor rert er ence.

put el R T oS e et € i B s potmonsry
hypgrdqny))n WH)es@adraiarwl@mmry hw[é,rte@nm- (S€HxtfediliabRRH Opardatiy PPH;

preéaﬁﬁ%y'p ‘ﬁﬂ@r{a@ l%%rteﬂgggyaﬁﬁn ﬂz%&bg??p %ygﬁ(yéiﬁyﬁ a!)nary artery

gnent_ epi thel it um det ac
hyp?léftnﬁlﬁw 'dwzahlp‘ mgmﬁlﬁryépmmsnou (oRIPEYic PHmeREY egeridpathi(RPA);

ple)@g&ﬁaﬁlﬂﬁ]oh:ﬁ? hﬂ@i‘ﬁ)paﬂﬂyt fuﬂétﬁ)nBIQIlasEésmtJ ﬂﬂ d1fondrh Qgﬁertensxon and
Ide Cr@ﬁ i n Q h E%ﬁlon no. 2005/02143

PulgeHFy sae%@a@é%@re S6th. St o, Teesorar (6 xfafwba dysfunction,

mltrlaEV@Vu‘haridyseasb,e:foeStem pebpagitit, aortR)xampsi€ Saidivedydthy, brddiastinal

fi br@ise amcrllénls es o%&{léﬂ%{%&l?ég%s Lgrrngré rgl?l?rl:z e%:lg’s\(ve c}lsease collagen vasular

diseasrepRficenitzhacagidisepss, HPY dispninfectien duigs ambtowins sHch @s fenB@ramines,

coné\ﬁntﬂﬁﬁdﬁ dRERE, bulrhdant Wnbus }E%Ee@én@%h Schrcfn‘?ﬂC &studte %ﬂh‘nonary disease,
erm s, parke presence

el P et R G OUEh e e N Ry it ion disrder, chronic
exposned tadighgiltbude, naatal Iliihg didedse, ateblantapilldegdphhsiasSsickle cell disease,
othe?%?%uah 'Ié ?1|s§§%r%%l?§xg? thro | gécgcgm %?apotl Qeocrtrngé Hé(sg% ng?aSC %Tpus including
systRigicAd htgneopnlupt FM@pnmrSaiamqt’«ﬁ 0( PRrondE capiliary s
hemRALiBMhbSs.et plantaris), keratosis pilaris and stucco

ker at osi The term "actinic keratosis"” alsg refers to

senile ké?‘aa‘fpé%squasq{aétf’%rf Japddisyders ificlude, buppqtlimited to, those described
in LB&mubhcatlorphcaaaOS@mOBISﬁ publshad M@ 213085, Syhidteis aicofRFIR herein by
refepgnfgegsp%%lgggx%m o m é“ Wg%sxtteakr)g rrécgetEF L t%d tok?r{esotgeflloggs%ﬁlbesg%sllﬁ malignant
plelﬁdﬁfﬁuﬂme“'mep’aldels\reseffuslonqﬂardoﬁ@msz plguislcadriBeation,miffigse pleural
thic@énméﬂ Fouh@dd UG isSHEBEO FBssek, AP ingRARSL | Ng, scaly,

eryt hemat ous papul es, plaques, spicules or nodul es on

exposed surfaces (e.g., face, hands, ears, neck, |egs

and -19 WO 2008/ 027542 PCT/ US2007/019182 thor ax) :

excrescences of keratin referfed to as cutaneous

horns, hyperkeratosis, tel angi ectasias, elastosis,

pi gmented | enti gi nes, acanthosis, parakeratosis,

dyskeratoses papillonatosis, hyperplgnentatlon of the

e .
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5 Exanpl es of skin diseases or disorders characterized
wWith overgrow hs of the epiderms include, but are
wmeaosioz1sit ed t o, any conditions, diseases or dPEDUS®OF019182
mar ked by the presence of overgrowths of the
epiderms, including but not limted to, infections
associated with papilloma virus, arsenical keratoses,
sign of Leser-Trelat, warty lyskeratoma é‘t\AD), hod i
tri chosExamRles %f@ﬁalrlaége@(smc ude-PpiATe R IR iISH & foge deseribed in
U.S. wlba&l@hlnbm lQﬁ‘{\é)63 ﬁleanbyames 14 eztoas Jvehi¢thiaidcepoiated herein by

MRS M T S
such g% bt reatinitedwap. falz;o’wftdm,efhtovdn,d!’ rvetax JUlraztie, L. donovari, L. infantum,
L. ae&%&hg ('}ﬁ&s/grs 'LSlr&ngP )L’ mgﬁg%hg F 0N Bons S UE INBOMB. WREDsi, B. divergens,

ease e hamartoma syndrone),
B. coliee- . £ g@fg{ﬂnggsgf, ﬁ1 )gﬂ;taly(um;p({)bell@|§'1 THESHH]> Snrergtobium,

TrypSWREHO58., Tﬁm‘smab@“dﬂﬁ‘@ﬁ |v§lvNM§ QKdﬂ'lblsdlstﬁHs lahl@ﬁllddii‘tiers caused by non-
cont agj,osum pruri odul

humaﬁll qrqceglﬁlgr pa(a}g\ s suglEa l&ﬁ]ﬁ]ﬁ lt%(% t°p§ﬁ%i*?b va, agsslj%l%cinés Banesia

GibsbhighesAeitia Butling, Eymmtzobn felit,dlmerdg ssph eentediesifhedd Theileria ssp., are
at.-on.n {0 4

also %oma%agj é\:ﬂ%ctﬁ'ﬁ exan%legé%«?? X f gﬁgﬁ :ﬁcﬁ%mnt@&&l hﬁ 9&%%52%%

trypaspeoiifsiss leistampiags t@Wlaamemp mmawemb@% #@ﬁ%‘il% Amekigpis, giardiasis,

Crypt()%o@lﬁﬁﬁlls dis SQbGRsSe c@éﬁémxlsﬁsmféﬁos Mlmﬁcﬂrlﬁ)épﬁfch@ﬂ@ison
and rel ated disorders includ B are not_ljmt

ancyl?F'ioﬁ‘éﬁ’sﬂls ﬁ[ﬂnﬁﬁlﬁglwﬁls tﬂ??f@f’?sé% & c@llpoelpl:lmuphaélé é‘léeﬁagxﬁ,}pnchocermas:s,
filaripdi$, REHIG6 6 nTINERE Addadeshatitis kel by haimal scalstdsbthks. spor adi ¢

PPH; 20 |

S NS GRS RO o
deschilygalain fUeSisipplivatioding ) HR2BP.E23s dilleddverenbinide £9n §Pe¢1ﬁc examples include,
but ntop[ QDL &deﬂ&ﬁl@&% a?é' A ?Eiegaataht}bo(i; E@fimcnc? vaf'?tﬁ Qgﬁﬁﬂl Gr elevated lgs,

m)nary arter| opat nctional tcl asses
ataxrpam’rmwrssamyfpﬁé? eI sygframe pRAnRRTaYialy b‘@w&?@ﬁ jfincys Ie

defidéR§ Wlﬁtl'?gerwgw Ig Keal ptiRth J]dl)etldﬂﬁ 188 G@lﬂﬂ&fcy lh@unbﬁé‘ﬂclency with
ventric sf.u [

thy“’t?&}?s'fef‘f’ A ({yég &qlf, &\g‘afz%lg{] %ygdrogg:r ielec?yn I\ég# E%lasssdeP icieticy, transient
hypdgaihd'laglﬁiyﬁ)lp&t‘rhzycf infadéya Wistoatt-ARbichisprdoens X-bnodakgusaglobulinemia,
X- ]l(g(%d rsrgvrt]a?er gom\ﬁ?%gqamghéde%?gﬁc pul monary venooccl usi ve

agen vasu "di sease, congenital heart
di sease EW“\?IOIf IS dioeders inpludel buirse petdintitsd |t‘h§h‘§ﬁl€‘ffc%\§ed in U.S.

publfcgn&{ M. 30D NER3 3442000 Q@Mish&i Juhie @ﬁ t2065 SAA8Eis lrﬂaﬁpﬁﬁ%rh‘ﬁrem by
venous h¥ ertensi.on, ron C ? uct

iV
e Se peniE PGS DY i SUELE: TS Be P e BP P iSd
Amyateghibi m@ral atieeeis ok lzhgipenRistdst, eRarlonmsod iDigagte Hpntotptawis Risease,

Mulfi %‘1@%% df Ssis o%ep If\%.nmﬁ\lng}ngfégﬁal &&Q&@E Ig{lCh laé"*ﬂ%r&t(ﬁ%%ﬁﬁwme delerium, or

ar-cap aslia, SicC
distusbdnges m@&gﬂqloasneesnth@n O%\rrd%fﬁf a shirtgRtied efifimemyBrsbarpRssiic d‘SOFdef or

dlscf‘egmgrﬁ&ﬂy\{ﬁpﬁll'rﬁéﬂsethgﬂ REAIE thel abASe bithdd dLMGI n&y&ts@?@t&m impairments.
and cut aneous | upus schi st osom asi s, sar

pul nonar &g af gﬂ? ’“Hé'ﬁ‘ﬁﬂ“é‘ rglatsd s¥qdromes ) %4 . ut&re £t limited to,
thosadbREbatines aipﬁliicadblsm ders4 408 | fudioveutben®, 2005 whid is incorporated

here%g%r/ege:[%%gg pec be|§ epmkjéi& fgyg%bgtg“x Vé@? tQ%NS injury/damage and
relafed gyrdponest @dlulde tbgf a1 hgt hnBB?drt'éfFéF@ﬂCE‘amSplém ﬁqcendary brain injury,

trauf ATRa B SinjuRE FdtdPorail Whjudy @1fiﬂl@é ﬂohmlﬁﬁ% héud i m_]ury, concussxon post-
nmesot hel i'orra, asbest 0sj's, ef fusi,o

JELLgnant Bl et 2l i
CoNEJSHIPI P WiRTa TRl RISPB AT BFHHoR) 5y Ea g% GPgpral hematoma,
post&&ilﬁtaﬁxb emdpﬁm chi@hik fvdgedat e 8tatea bom plbre (Sk}b,rihcmg)pldtmﬂﬁﬂ echite SCI,

s L% 805 L A 00 M ARG 0P

syn@nmeasness mﬂ@lladesynbwmeawe'dﬁ equing ﬁ’ﬁl@redlet ryurqehgg ghock, spinal shock,
described in U S. application no. 11/271,963, filed
Novenber 14, 2005, which is T%Eorporated herei n by
reference. Parasitic diseases include diseases and
di sorders caused by human intracellul ar parasites
such as, but not Ilmted to P. fal C|far|um P ovale

o Y
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20

B. coli, C. parvum C. cayetanensis, E. histolytica,
I. belli, S. mansonii, S. haematobium Trypanosoma
wa@ e@s/027haxopl asma ssp., and O vol vul us. O herPdi/E829T619182
and di sorders caused by non- human intracellul ar
parasites such as, but not limted to, Babesia bovis,
Babesi a canis, Banesia G bsoni, Besnoitia darlingi
alter% %ul)e(oﬁ'%gpsgzgou%r?em I arﬁ%é*eaixauggaé%%%ﬁsg%ggggalo§p 1zzif1?sg,ddiplopia, blurred
visiay ampli@s! lahn&lbu disep disturbanas rigitatility ineldlitydo cormbmtrata pervousness,
beh%@lﬁ&gé\‘lhﬁent éofg}{ﬂ@é‘ﬁéf%‘ aﬁr%' ssizule€l shnmani asi s,
t oxopl asnosi's, neni ngoencephalitis, keratltls
anebi asi @thegdl&qaaq g{sqlgorder%lpylﬁfl%§btd]qt Himired to, viral, genetic, allergic, and

autoiriMEROdibeasdss Spé‘dﬁé O&RPIcs afelifle, Bt GSAFMI6I AW, Bepatitis, adult
asis, trich rIaSIS om as

o EBRG et i bensyBeRteadReter FNBRERyL s sty disesses

derrhatitiaydystsd ﬁbroﬂﬂ(sl?mmehmka&lpss,_ enﬂmtb)ac lslaxtk,shemodynamlc shock, sepsis

Syncg'gima i)togtégcmea% (%gergégﬁgrﬁ [elrg,a %1{@&1%1% %Qc% agls bforgt &Tgease cachexia, graft
versyls Rest disgase.igmaft 1gipstiorh atlmémmun@ﬂiwﬁsmrbwamd Smhéldéls Crohn’s disease,
ulce‘f’lﬁﬁ’g Eblh%dmlﬂgmyra&y ﬁ&pé“d@s@&s'eorﬁulﬂﬁle sglyogfggslyz%%w lﬁ%tlsesglthrematosus

Speci fic exanples inc
ENL f"n‘FFEr%Y f%“a“aa é?fagge e a8 %V@FT%P@HW'“ WY body
def i ci enEyarplédoNatierBtieodtis ahEihitedtohdifions iadladd, Butta@dmot limited to,
those%lsc]%%?edci mFuch%?lgré lnéé %U%@(st&%&é%ﬂgﬁsgﬁm%‘a%%g which is incorporated
herdwyhnerefdrgm SgeCkfemxymghamluelalbst gronst, hmlgad to.eflli fornesef\eonditions
mvdl{;‘méI Qtﬂ@l%§d|&b§£‘ qychﬂntglrestgl%sfs Q%M@culafr%té&%tﬁ)% su h z1$ an%loplasty,

dysgenesis, Nezel of syndrome, selective IgG
stengips, ARy TR (A1 oy BBV HiaH de gemiemplated by the
mvdnﬂ&aﬁl@bﬁdm\ﬂdﬁe%& bf b Gz[rﬂi@basSMﬂldafnG%al rsteb) ks as but not limited to, renal

obul i nenm a, ere conbi ne
ane e oS R B PR S s e g goromary
angioplasta (BT@QA}, chiotidl paduttieoud thoskmded endibgabty (PTW) Soronary by-pass
L g:abil . . .
graiﬁl&% gk& V\;)]lla&g Wit slteﬁg i lag\g’aat eé)%ﬁéherﬁ %Q%u%ggoqls Y]r ns?un%gal intervention of
the @ﬁééﬁmwel @mnbneé@rﬁeﬂm aflesurgieal lwrﬁl@v u$mmmm@gm@d artificial grafts.

Thel fandw;ﬁgchabwmaa@s zngtm%bm& 8ok QystenfNINRLr[cQ BiAL Mat-8E BIRkd of
Scl er SIS zhei mer sease, ar ki nson Di sease,

trea gt 6”??"@ 2y wpipwlatedy the m"%”tg’}f erosi s other
neur0|nnunolog|cal di sorders such as Tourette
Syndrone, delerium or disturbances in consciousness
that occur over a short period of tine, and ammestic
di sorder, or discreet nenory inpairnents that occur
in the absence of other central nervous system
i mpai rments. 30 Exanples of CNS injuries and rel ated
syndrones include, but are not limted to, those
described in U S. application no. 11/284,403, filed
Novenber 18, 2005, which is incorporated herein by
reference. Specific exanples include, but are not
limted to, CNS injury/damage and related syndrones,
i nclude, but are not limted to, primary brain injury,
secondary brain injury, traumatic brain injury, foca
brain injury, diffuse axonal injury, head injury,
concussi on, post 35 concussion syndrone, cerebra
contusion and | aceration, subdural hematoma, epidernal
hemat oma, post-traumatic epil epsy, chronic vegetative
state, conplete SCl, inconplete SCI, acute SC,
subacute SCI, chronic SCI, central cord syndrone,
Br own- Sequard syndrone, anterior cord syndronme, conus
medul | ari s syndrome, cauda equi nha syndrone, neurogenic
shock, spinal shock, -21 WO 2008/ 027542
PCT/ US2007/ 019182 altered | evel of consciousness,
headache, nausea, enesis, nenory |oss, dizziness,
di pl opia, blurred vision, enotional lability, sleep
dlsturbances irritability, inability to concentrate,



respiratory distress syndrone, bone resorption

di seases,
walerosmeistt s, cysti
endot oxi ¢ shock,

post

i schem c reperfusion injury,

chronic pul nonary i nflammtory di seases,

c fibrosis, septic shock, sep&i/FS2007/019182
henodynam ¢ shock, sepsis syndrone,
meni ngitis,

psoriasis, fibrotic disease, cachexia, graft versus

host disease g

AtieRunat oi d spond

\ N??c?y;ifee&%‘m'@ di sease, 10 ul cerative

Briwhfreephalic al veol i
Ce:f\Qéj rel ated condi
ol

Copouy @OBWS99, pul

cdniEH Ree ated  her
i ncl ude, but are

CEMR& ti ons 15 in
DdepSdmastalsi s af ter

Di%gigi opl asty,
Dorsaliemedion i ncl udi

Hé¢padas| um nal

I mpregnated artif

InfRYal RRci N need of
contenpl ated by t

Léhgastrider and axi |

Ml?&ﬁlgshdi% ephalic
into left gastri

t hose di scl ¢s

St ¢
ns of wvascul arn

E)[t&'né\lcal%}ﬁt em sud

_ i nt g
InPeQiBI' lngs%ﬂleri rter I €
Infsrasd Fafetdd a | stir

PCT/ US2007/ 019182

(1ol

Oguianon carotid Nd

AGRIY TTS, T NfTammat SHonideeue] axillasease, nultiple
B s%l, rosis, syst en’B | upus erythrematosus, ENL in
i b"ﬁosy, radi ati on-B , cancer, asthma, or

hr Heat, ueok, arléeampl es of at heroscl erosi s
L DRAGes il E‘l’ld%stgp,%leﬁfc?ar{MepLﬁc@r{eﬁgs
psed 1 n U S. publication no.
I Netked May 9, 2002, which is

ebividé s EREMRCAd inveraslifidcCar@xiespl es
not limted to, all forns of

oF§#hg at heroscl erosi s, incl uding
vasighl ar i ntervention such as
enting.. atherectony and grafting. Al

| NEervention are contenpl ated by the
nfoeli seases of the cardiovascul ar and

hN@sk ardixtdili ndddiidigt to, renal

angi opl asty, pergutaneous coronary 1ntervention (PCl),
Exsgpgiiatneous transFERPHRA™r onary angi opl asty
FenlBF4TA) , carotid pgemaighaneous transl um nal angi opl asty
PTA), coronary Qy-pass, 20 grafting, angioplasty with
Gisfré“ht i npl ant at | cn,SPoﬂéarchher al percut aneous

r Lévet,igaHbladder, tphecré¢as) amd dupdemrpma|
S, : ' It [ usi ng
oL el o Lo
g Neek einterjabhead yegiengi ¢ arteri es t hat
Ret@al 0Bitry bRlder, ¥ktewhdll 66hil£ buttocks muscles,
he i nventian: -22 WO 2008/ 027542
“ﬁr‘fsear“a VBEBY Areas Supplied Axillary
| EsoBragasundlstobjagler ar m
" eck, and arm Celiac D vides
splenic, and hepatic arteries
clovasegon iliac Divides into external

or

pARd: iy ernal iligcpplieries Coronary Heart Deep
temoral Thigh Dijgital Fingers Dorsalis pedis Foot
Perowedl nal carotid and external head regions
Pépiit@i nal iliac Femmmet artery Fenoral Thigh Gastric
P%&e‘?fé‘?ﬁ&al”bpat' ¢ Liyeke gallbladder, pancreas, and
uodenum Inferior mesenteric Descendi ng col on,
Pylgonasn and pel vijc lwaBt I nternal carotid Neck and
rhdlhier nal head regf gseabpt ernal iliac Rectum wurinary
bl adder, external gke,ni talia, buttocks nuscles, uterus
vagi na idney
Splenic Stomach, pancreas, and spleen
Subclavian Shoulder
Superior mesenteric Pancreas, small intestine, ascending and transverse colon
Testicular Testes
Ulnar Forearm

Examples of dysfunctional sleep and related syndromes include, but are not limited
to, those disclosed in U.S. publication no. 2005/0222209A1, published October 6, 2005, which is

incorporated herein by reference. Specific examples include, but are not limited to, snoring, sleep
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Left gastric Esophagus and stomach M ddle sacra
Sacrum Ovarian Ovaries Palmar arch Hand Peronea
w@2ad08/02Bapl i t eal Knee Posterior tibial Calf Rul/oswarg19182

Lungs Radial Forearm Renal Kidney Splenic Stonach,

pancreas, and spleen Subclavian Shoul der Superi or

mesenteri ¢ Pancreas, small intestine, ascending and

transverse colon Testicular Testes Un Forearm
apnep,iaspinia ngreolgRys igaiast 5 gy ndspae Slegm e ﬁf%’dws‘,WE plgFRoating, and
dysfikre€ibhil Sleefdasboctdte@ WK cHrbit h@@ologioal o FBaMnthiEg b@RKtbns NChronic
neur L{?gs'nﬁﬂ%g ?nlfl C?rt\alhOQ'? cgrpqlth%ng,?igélgci Zéitog'g?'det ll%lilt%h b ?:e Ipp;ct}{)eglonal Pain
Syndﬁpmc;i‘:h'rqnbdmrbpﬂe!@m,nmisudeﬁkebuﬂ pan,arthotis, radmdce)dthvwam associated

wnth%g&rel" r?@ron’f}la zp chrog% e 99;%9&7 Q%ZerE’ICEE/ IP%QQJ/ Qﬂ\géhggmc

apnea, |nso nar col epsy, restless |ég syndrone,
pancsqae% nﬁw%hl@,s (dﬁbété’p PORNRIPSTC. SRwBRIcs (flagnmateny). and
neur%fex%ﬂﬁtvb@%@fde&' sOEPasFRBARdoAsG0sdbkd, A 1£RIWRIsDisease, amyotrophic lateral

eurol o nf.| ammat or i tions
slerigty O B Ao AT BTN AL ST BROTA e PR B Prsonian
tremar; @alrkmsorhamganemotnor; fr&m’[g dwrm@nm@cn%iong-tﬁy\nnmmm,, Rubinstein-

Taylﬁ q? ﬂcﬁlbrﬁe Q@l%l) P§ Fyatstﬁmtj ﬁﬁﬁﬂ)ﬁ’ ?)k ﬁlf&)tkﬁletlp g'i gi'ders;t %nuclein disorders;

riti pal n "assocl at e
multipie gystem artw@hvswmagmaeral s%mraélov tiverpataggisbelspatrophy; Shy-Drager

syndfdii& i br Radon ,dls@is%dqﬁ\rpaﬂah%maﬁ héaﬁﬁ‘ésc Le\.‘l)jil B&fy&ﬁtﬂehﬂlzﬁ Tau pathology
neur opat hi.es (di ahQetic, post- natlc

&g C, or

disords; BRREENS AP HEIoe REY AR SEGT SEFErUPE BT e ementi

amyaﬁd Rahddbg}&ﬁfbrserﬂnsma&gmtlﬁé Zii]ﬁluﬁtéht 4 ldbemeadBease with parkinsonism;

WllSﬂ oste%s%%ahlfeg\llo%seg[ atz dS %elaseer e?(neds 1ak- zégashlQills%?s%cééﬁ.%Zslp{sﬂocerebellar

ataxga?(klmks@ Aységmia maﬂenmmsnp arlml ﬁlse;aq%élmpgbmctw dmlrdfmﬁ chorea ballismus;

dystr)lqlg ?ryngxg' Agl?gtrrr_%ﬁn% @ﬂaraﬂ?eﬁ&&é.é (‘/Aﬁﬁ Qs h&ddia mw&lonus
Rubi nst el n syndr one ; denentia; postu

al
i nst abi | 'ﬁ%ay*plwﬁ}a/fem%?tﬂeoaﬁﬂwﬂa sslated disgrders clpde, but are not limited to,
thosg deRFB&ris U.S. rﬁubmaﬁbﬁe nG.\2H0E01 48U 0PN Ip&Bl;shSd TunaBOyu0gs.akhich is
. egener at.i cereb IIar ager
incog R hEen R ReI R aR T Subs e Rieies Rt o
hembglabinpeshy. biekly célbahemie mmam)aqthéfaiu,sopmtshgﬂa@gyo the differentiation of

cpflsepders; progressive supr anucl ear pal sy;
corti cobasal 6%enerat|on frontotenporal denenti a;

anyl oi d B’Sﬁ"ﬁ’é‘? Npg@lp@é|d§ordﬁ55|n@pl|wglpﬂtta{evr@t limited to those described

in WGTD@/IOBS@%d vﬁb@b@um b&h%ﬁ%%h\&fd1hcd3§\frk.thdﬂ5&91'n$ﬂ’:hei¥5ntlret|es by
| son di.sease orden-

at
refe’éﬂ%%| c:llﬁlg a}éagrmlesdpcslg(g Séut awt ?g‘gfﬁ% 13 Ceélﬁ%ts)éewlgpr toxic shock syndrome;
caclakaxadult riépiratokyedisteps $yodiomep bore reogrtios Wisepes ogh ds sdaiies;

hprXngn%hr@lkn&egbéﬁﬁsq e ctnoﬁh&ﬁe%?al n'QﬁMal lﬁﬂ%ﬁma IS'W %Jn?&'g@owth chronic

ateral Sclerosis
pulm«mmﬂarﬁ@am@wmsrepgf%m ipignG MYReATda la@rqﬁ'@pa%tme girgulatory

shodke ht@etoii HMkESCroh s HiélBe; HIWinfebGor@t AIDS] btBék digdrders such as
hosgﬁdescrlbed ubli ca

U. S Qan
Eﬁrglfgﬁ’ﬁ&matﬁ{%iﬁp?wggs j)atﬁ%ar% tis ?@ggher\mpla%c gopdisigns, septic
shodkn egptipaenadtexic Bewck) gratbyer Sl&ﬂ@lste:h@ese BpeiogfCrohe’x dispdsequlcerative colitis,

mulligl% lngl%sis,Q%telﬁ{cquJhgter}Jtlj)rmnta&)gis,téNL in leprosy, HIV, AIDS, and opportunistic
infections in AIDS; cAMP related disorders such as septic shock, sepsis, endotoxic shock,
hemodynamic shock and sepsis syndrome, post ischemic reperfusion injury, malaria, mycobacterial
infection, meningitis, psoriasis, congestive heart failure, fibrotic disease, cachexia, graft rejection,
oncogenic or cancerous conditions, asthma, autoimmune disease, radiation damages, and hyperoxic

alveolar injury; viral infections, such as those caused by the herpes viruses; viral conjunctivitis; or

atopic dermatitis.
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henogl obi nopat hy, sickle cell anem a, and any other

di sorders related to the differentiation of CD34+
waeeis®275Exanpl es of TNFa rel ated di sorders i ncPam®s200u019182

are not limted to, those described in WO 98/ 03502

and WO 98/54170, both of which are incorporated herein

intheir entireties by 25 reference. Specific exarrpl es

| ncl ude, iPbhedhfbolifents it bEbAOmpSRAOLPARTLRnBIn 10Kl iGus
~shock_ syndrone; cach exia;, a respiratory
imnaypgloeisakapplientions, dn partiqulasrAsapesinesdinventa pagisularly hmtuqan@r vaccine

adJMH@ r B ke RB A U Albyivieks Upplidasibn R@ agurt 19%23 CREEBLRdmber 1, 2005,
aril a, r O\M chronic

whih, lSﬁ'bﬁﬁ’amatF#wm%%wre@/ Eeatdiness g plep pasemassech) Thigaspect of the
lnvd‘ﬁyloﬁ als6l raddtes tOftled Btd EMtomPbuindk 6f thidiifiGantiod MIrasmbiRAABEKWith vaccines to
e, PRl ot b Pk 5% i B omoditatory
comgotifisisti¢hsas redistiomondesensipioatoylof tllggicostdomr t hritis and

ot her ar t i

endot oxij ?a’ééﬁ'odé % CGHP%E 0\? g‘?ssla S %2 % "di %E&e}-gégGU§lgB§J a%ceg[mble salt,
sol\@}e@ﬁﬁneglsgpgrecﬁg)g)drqﬂ thereefs vang depsniing en facians .ﬂcb pg specific indication to

be tEdé{eﬂr&S\l'eitedSUrS{l &d; b cBRitidH SMBJafSitSandBMeuhtbf second active agent

| e S HT n ortuni sti |nfect|ons in
s R Vi e £ O IO P T O PP EeeORep able sl
SO]\@@p&E@plS@hd(ﬁr@XQchu@d\e)ekf majn bmnséy e ﬂn@hocikfrcﬂm dbepPSinsg to about
500%@%{) éaP?g a%?ttl dgé ? S%n%gr?tfonglsflag}non pjs%er sa% la%()un ’administered
eacl& qué’ébq W@trn@amre\reatwwrenanpg@mt pezrlom,sree)s@s (c&cbmow@k on, one week
of)J6rSih an bRAbEG tha ThereaB3GP &M SesYve LRY EQI- QU tl%&mihlt bgoémon or

ast hma, autoi mune di sease, radiation danages,
MRS Bxi ¢ al veol ar injury; viral infections, such as

t hose causade.hgmaohenela&r e doséichnl € Fom\abb@ll mg to about 300 mg, from

sbo 0L B30 Aot 8o Bcnsh 1§ e b obfise. G bR o sbout 100

mg.tfiven aiwat B iopbowdd ngd, fohi aboitniviegtd aboui 10 Mg rfrodusbout 10 mg to about
50 mg'%ﬁ%&ﬂ:k @@ln ";w%ciu?@% }ngnﬁom 590!@%6“ ctylagc{u't 361% V&%&@?bout 1 mg to
uvants, particu y - anti cancer vaccl ne

abo %JOdP%CI osed in U S. Provisional Application No

60/ 712, 823, fi I ed Septenber 1, 2005, which is
incggpor. -ntlrety by reference, is
als a'a;--"' F - 1 of the 5 invention also

rel ates mmumﬂghmﬁnvemmommaﬁﬁaomely Racepthble Balt, Bolvate,
sterQ&é‘G?ﬁe'P%P 385 gtﬂgeé{‘a&ﬁlbggém%lﬂed &ftﬁ Qitheroﬁ’halqnaec\é élcaﬁ arl‘]c%ve compounds

or I nfectious di seases er vari ous
(“sqerfl ATEMDRRAIEL b ynethoghrprsl aopositiens o she ievRaEioR. o icelieved that certain

confhRHEBSd &bﬂ&&ﬂk@@n&éss@dah? Frgt'hS trE&ﬁG:‘it' P BEticHASSSes ¥ dBeases or disorders,
ound his 1 nvent ceutically

and% n&é) gs toms a (% 1th Idg%?har dof
SRR Synptpms aggfigad ' stebshess e *quﬁerﬁrfé&wa@oun of this
inveniien, @mh,phmmayetdeqﬂemtmgabmsmﬁam\a&s stBit¢ORorAs orqmﬂeug‘thereof can also

woﬂ(@&' Lll%&llé) &VE[%G ﬁﬂt&t sécfa?e%tﬁl ce%%v g&tnﬁ %Ctlve a S agc? VIGES versa.
age and condition o ent; ] S 8
active afeAer meecsecqnt aath\gﬁ m&%ﬁ@ﬁw %gentacambvp@emm thﬁ methods and

conipBkifionsTBf ey ihAdhtioR! S@oRNARNBESHE BAR ua )ﬁr&%ﬁ@éu@gl(g gseljote'ms) or small
sol v te stereqQi somer or prodrug thereof, my

molfghiss{e. g SHEetS Anar BRI aEBRAm R e, Y Ofgamawmcule@oo rTg per

day, andEganplbeofdshgel goRdule Active@@enteint ude) dut frasbi 1idlted to,
oy 5 D AT L g 535D S o i
exa@eleg of thg ﬁgn\w@gwtwe aptie Dde mng_@o@ ﬁr)tlboéqes (sncteass, fomexample, SGN-40);

hlstbrkh'ﬂdeaédﬂlf}ﬁsﬁaﬁfﬁﬁlt&§ (sg@'pd‘seﬁ‘ﬁ eaniN& @A@D@%MF&@ %%Qf heat-shock protein-90
n n o er

nment revention
‘“h‘éﬁ%fs “ﬁ%’ﬂ%ﬁ ef‘ﬂBP'&o‘gé‘\%QE*r' n?? ?gﬁﬁ%mfac@r-ﬁgeqeafoabaﬁﬁe inhibitors;
300 ng, from about 0.1 ng to,about 150 ngy, from about
| ng to about 200 ny, fron1ab%€f 10 ngy to about 100
ng, fromabout 0.1 ng to about 50 ng, from about | ny
to about 50 ng, from about 10 ng to about 20 50 ny,
fron1about 10 g to about 25 ng, fromabout 20 ng to

I I .
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about 20 Eng. 4.3 SECOND ACTI VE AGENTS A conpound of
this invention, or a pharmaceutically acceptable salt,

W@ lsars42 25 st ereoi soner or prodrug thereof, PERURB®07/019182
conbi ned wi th ot her pharmacol ogically active conmpounds
("second active agents") in nmethods and conpositions
of the invention. It |s bel i eved that certain

conbi nati ons synerglstlca e tre tg?ﬁygn insulin

¥ n tp
vascylpr endpthelial gepvih ing TPy Snate AP WErgeirEexamply
grovﬁl@ﬂtdio? P@Eﬁoﬁﬂmb&y@ﬂymﬁoﬁﬁﬂm alidogtyitiahsferasicinhititoredg B kinase

mhlbﬁ‘ﬁa ; If%@‘é%?. ca}f ﬁtors B'I%Etogsg uh ag ??4%95&81‘8 ge(l}lémi% and erlotinib

accep
HCL31 BERGI zmohghesdsuqbra@dor @fgnmhetr@@fzumetaﬂiw%n%nmwwwab

(omﬁitzlrg'\“)ﬁ%cﬁﬂ‘iéfﬁ{t%ciﬁé (-6GL =, f%?é&ﬁip@et S@Lawz&rha&@(\ta&hrﬁrw)) VEGFR

active ents, and vi ce versa
mhl@@tsdﬁ‘éfhé‘é’tfp'i/@“‘lmﬁ’&r @!SIT‘eﬁﬁﬁ%ﬁ%lf‘“%ﬁﬁé'ﬂi’t‘@m&saﬁuéé]%E’CP“VW{ZH%”SM)’
P13 KBhSs @m asCRFBAHpld, %&m@ﬁmhj‘le MBMEARIbites (sude Es)lt‘rd example, PHA-

t |
o5 PR Seh 856 e PR
(Bemé’a,rwmeblainhb CPanOfex%)rayamst):rmhmmw o afsitaondidse Exarhples of small
| t
molefc;‘?}re%t tl\ganaigggtg gﬁ; Lﬁi%ﬁﬁau:{ greg}%g%ﬁed facérﬁﬁﬂq?olpéﬁtle Ao agents and
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chariel biscl@rd) muadiel reZammS,trﬁ)hmBrco’Sd{ amsigesing bpiokdandjgedes ati-inflammatories,

cox% Qpﬂorgq;n'n}\ﬁgoﬁ +|£t§ gfﬁl’cy qu[hg{a%né}%% égc%étol‘ L%g;pﬁs?sdortagt’agonists,

oxXyes
lmnapewe@ﬁsqu Jgentst qcﬁicestnipe!smer@émq exygery khtagdne, pher anesthetic agents,

NMmJAg%ms’EE Pzﬁ'ldl-f)ther %{e?ﬁp%&*?cs foun@ %X@&h{%le, Wt‘ﬁg @ﬁﬁ@&&rﬂs Desk Reference
ane doxycycline, bort obl i nmerse

200603‘)]33? é'PP537 mcl.u,éjﬁ,| t&xéﬂg not Iw&e&t%)géilcyl ic afid éag@ts (Aspirin®), celecoxib
(CeréBJeQﬂaEalﬁﬁl@dlea(z&ﬁBE habpestin eoadtic)( w})e)]ytoﬁlt(ﬂl - ), carbamazepine

e [ Iatl Q
(Tegr gﬁ&’p ospﬁzaeﬁ]%az'?n] taﬁ’gmalprotlceﬁggi} ggl}qu% Eﬁ?% asgl.?ar‘]t%
hydginieapfeane. prednispne)erisenfulvinoprothepim a*karemsf rdyphenhydramlde
(lapatinib), nmethotrexate, Arisa(r), taxol, taxotere,
fluorouracil, |eucovorin, |T?%otecan xeloda, CPT- 11,
i nterferon al pha, pegyl ated i nterferon al pha (e.qg.,
PEG | NTRON-A), capecitabine, cisplatin, thiotepa,
fludarablne carboplatln Ilposonal daunorub|C|n

- . . M ~
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Simlarly, exanples of specific second agents
according to the indications to be treated,

w@e@seritsezl, or managed can be found in the fol POWUSZY07/019182
references, all of which are incorporated herein in
their entireties: U S. patent nos. 6,281,230 and
5,635,517; U. S appl ication 25 nos. 10/411, 649,

483, 213, | 4 Q/ 693 79
gua"f%f%akits@‘acﬁ ulef EY’B?%‘U OB g et gﬁal%ei% (S Elbicine
(Catﬁ;ﬁéﬁgﬂb@@iﬁpnﬁ@d’t&ﬁﬁnﬂ,?&er;ﬁﬁ:’ 6:2perBinh atr6fing pBerBGmine, bupivacaine,

lldocggr{eesgc%ta?ﬁrpdtphgrp qOﬁﬁﬂgﬁé lgglbxt'@ﬁga Ho !ggﬁmg gl%ﬁ‘%fm?ev e}ﬂ'?lmn\é %Toframl ),

doxm@mthgmmmme (Parfaning flueketing (Rrozae®. mtralmer@@leﬁ )
nefabQon€ GIVRALY ORAlard fie @PEIPL Ba2bd8itt (DRsyréI®RbuStbpios PWellbutrin®),

prevent pain such as antidepressants, anticonvul sants,

me"&?ﬂ@h&‘}&éfﬂ"@n Biopgagolol framatiq)y 'F“E‘%t”gtf'ﬁi 2§ QRiidh kpAmEne, dextromethorphan,
benAdliiagdprics, babldfal| ﬁzah&ilr&%ﬁhﬂtpﬁenoﬂyh’bnfmm@tl c anal gesi cs,
opi oi d al ant i tories 0 .
i b t ekl RessBat st BRI RY YR 0B Fanmegy provention
and/pevepgenci@b MB el latedrsyalyonesingpde, butranod lippted 4 jawsteroid, a light

sensﬁ&‘é‘ﬁ%ﬁ intdpPih{ ACABbRRM A5 mtféM’Q.%B ba%!ahﬁm@@ég%hvek@ ,%mmﬁormone a

ér anesthetic agents, A “ant agoni st s,
"eutfqﬁ@abalﬁéwwc%resblam of wwa%klaﬁﬂven apﬁnteW@%g;gnbe%ﬁ pgostaglandm an

antib¥sK aIBEf/tGésﬁﬁgéh %anﬁﬂﬂn@rm&@&ﬁy édncpoax(aﬂmﬂmuhﬁgﬁd;gédeys doetipound, or a
I.C aci d etate )
comPREHTHER] 1SPoul SIAGTE et R Ayl S e vepcppyfin, purlytn,an

angikgbtindtereid, GaBalp éndrfanor-Ne peang ifiiine) din etiiparputio] motexafin lutetium, 9-
ﬂuoﬂoo)%:f a?g%?g%%%?gfﬂ??l%é@g{eﬁsy311?1&3%{3)5{)%{3%{% %T’t-g iene-3,20-dione, latanoprost
(see(LDﬁmnblprg 325, S, pﬁrqqgclipg |afua'ttsederivhby\d=|s gifemp¢io ped its derivatives,

macRl RED 0 dadid @ﬁ@fﬁa're\ﬁmos BNk, B@%M@ 0@l @@9 R&L8: genistin, 6°-O-
dyphénhydr am de, "~ 29 VID 2008/ 027542 PCT/ US307/ 01 4182

Malg‘%ﬁ%‘ﬁ%‘t ﬁl B ‘ﬁ‘ége”R%i“oi’%ﬁi’c’iB‘ faidsin a?r(or'%“ %‘11@? c?cé? éi"tdB‘HF‘ﬁ glyc‘te‘“
glyoﬁiﬂrﬂ‘ﬁt—b}’MSlL&lj"@Oﬁl (ﬂ»&)cﬁ@MB@) forbiakth (LS. Katsat NI €661(,398),,triamcinolone
acctgl }c}gydex r'&thks%tnag]? §H’a2éént rI\Eﬁ? ::7563%;8? tgah%e (l(fggllélfaﬁhé?ne (U.S. Patent No.
5 63ac9§ﬂ)ahasmﬁlhehlastrgmmh|ﬁpitgr|(blfféF)( @fmgﬁ:lrmrr(grg)-c)mh factor b (TGF-b),
bralﬁ%rtlewdgltewokrgﬁ é Qc@a\‘ kélﬁﬁ)“? pla%rmngémcﬂeatér-rfg&&a&')é é EI)AI'-Z) EYE101

Sl nequan ram ne ( af rani
(Eygtp fm%éut(cphb (3 3, <E§éf"t'>f>awrﬁ\éan( 281 BET{$5RT m}P'a"t (Bausch &
Lonityf anegdanaefeRntsaned ybovy arlindoporated kdreéih exeelr re}nt)retles by reference.

trazodon rel ) ... bupr V\éllb r

mexi | et | E’é%ﬁ#é&?‘% Aé?“"ﬁf’gﬁﬁ‘pﬁh%ﬁ"a et‘is%\‘ﬁé’éé edient, prevention
andioamabagegienef skin dimaes teludkduont net, hmi&'dtw dwsitdqunshramonds a-hydroxy
amc@%ﬁgg{l @&lla%&? bo&lﬂﬁllu{?ft th, I&%J@m gﬂefb@dsam 1mmunomogulatory agents.

henox énza es o second actlve agent
Speflﬁapxmesueclu%e@autf%? nctt fll'@’"lefl & frfbirtourastopaseprasals trighlpresestic acid,

sali€yRidAGRNMBEC Jofd, mnanﬂmns&tae Aftess WoSHMH RS trbiedin] AB6ibibtids, collagen,
re not. limted to, sensi ti

bot@wum?’é@»ﬂr*ﬁffergn SORIPBET acgfrf“sreéw"i%f@raﬁgféﬁﬁge% Sosth < ipian placental
collalgein] ardhal\pdgcedtalpotingeln, Demmngen Adloeut s BkciapPyngetfagsbiologen, Zyderm,
Zyp@as{ %g;wggatspgmpfsolg?&vascul arization, an anti-VEG-

rostagl andi n, an antlblotlc a
phyt oest Ezsfg@mes cd’rsecmti iRctiveaBeninBeignsy keatpd (adhegreatipent, prevention

and%ﬂHaﬁJ@h@%’f%ﬁln%nﬁW?&%sw@ Encﬁrelaee@m’doﬁlﬁ'd iﬂ@lu&@ %ﬁﬁﬂé not limited to,
I NC I m

antle&g{.v%fﬁtlé:qu?r)ét?csp%@l% gl%cosgﬁs cslﬁtblp%‘rgl?lgr?ei?gloglfeéﬁ a/'a%j)dllators, prostacyclin
anafobu&EadmdolhBIﬁremft@oﬁ Rts2phospiediestetaby/inhibiters (¢.5NPDE V inhibitors),

end&%ﬁpﬁ@%g R)lljxrﬂxfgis ﬂ%?&@irln@ agé{mttse 'iHrUHbox%néL ﬁ\hmnldgr 84 Jtﬂer%he]’apeutlcs

knowp.tq rqq*ewemnheow arthirn ples st Spppfie grrmples4ndlpdsn Butziromt dimted to,
ne, |atanoprost (see U S. Patent No. 6,225, 348),
tetracycline and its deri vatives, ri famycin and its
derivatives, nacrolides, nmetronidazole (U S. Patent
Nos. 6,218, 369 and 6, 015,803), genistein, genistin,
6'-0O Mal genistin, 6'-0 Ac genistin, daidzein,

-, e
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brai n-derived neurotrophic factor (BDNF), plasn nogen
activator factor type 2 (PAI-2), EYE101 (Eyetech
weh@smoerseut i cal s), LY333531 (Eli Lilly), M raveet/uSzando19182

RETI SERT i npl ant (Bausch & Lonb). Al of the

references cited above are incorporated herein in

their entireties by reference. 25 Exanpl es of second

active agepts that may be used for the tre)a‘&
warfasin(Conmagiy > 3 ARFSIe Hedidige ARFRSIASE JISRY oW &R lé'gzem nifedipine, a

vasollilgbrikileh asﬂﬁbstﬁ:&auﬂ@tg |pk6§td¢gﬁ£ﬂdﬁ102 (P@Eﬁbﬁém‘bsmﬁl (EPO, Floran®),
I.OX

treprsgtnuln(gﬁ ﬂ;i'hthélx{]ﬁqu ?]%/ g?&gd?)oﬁbserzﬁ Horiac ger anral%glpme epoprostenol
(Flonan%ttem‘o&]lmilaRequuag%)nbl&stac)@De,dadaﬂaf il é&lahq?l) simvasetin (#ocor®),

oma?zﬂ;ll \/eanﬂeg&’ trbé&lttéﬁld(Atvgproﬁ F)Jav a‘?lﬂr(pﬁ%moﬁ?%%&ﬂlcﬁlmgmme, iloprost,

or oace acid, lactic acid
betaprestpgridisitderabl Qtiegradr ea, treti n0| n, isotretinoin,

ant i bi ot fiashplds F L@BRacti?0 aftfts\thdt MabE Q¥ddFor ﬂhBtr@&tf'nGﬁlQ revention
and/ %&m&g Eg%%mtéslr-rgpge@% I chaﬁs maﬁﬁ!iegrg}? nagef gcgngme}gﬁ 10, antlflxracyclme
platif O] AREMingRgenpddigersen AGtmbese), Fpbtinam, Q¢hphosphamide, temodar,
carb@'('l%t?n QS Q:’b}agxg %flgggl t%%( 1f%§ttbp c%xq % ﬁétrex?t@ Qa)lo%gle 3&? ecan,

lve a en be use
capqch@lmer, elapln@mthlotppaeﬁlemrﬂum cahwleirns hmﬁagle porypicin, cytarabme,

dox&éﬂﬁ%ﬁflﬁxgeﬂﬁﬁlgﬁﬁ\é'IQ[Q @m‘-ds@' &cedaths er@?emﬁné REleddfic acid,
but ‘are not limted %%lcoa ulants |uret CS,
palmitrpRgte; diayiny Bysy|phar Preé’élFE“*‘u PheoRt tﬂri?é‘té’éf‘gx‘de’ vincristirie,

doxéfasleml(bakm?)spacpuaﬁax ganay.elom dlFiamh pgnlaseonsathphyudhromidase, mitomycin C,
ant agoni st t,etrgc gls&%a | est.erase inhibitors (e.g., PDEV
me P Ieh ISP e R S e EF R S8 *hhi bi tors, 1ipid | owering

agents, Emnmmmf awemﬂ adive iagentsthatamey botulsest for ﬂ@ﬁ@pmt, @eevention
and/lépﬂl\%ﬁ te:‘?\eﬁteo‘?{?i&gsnﬁ@ 1%&@%“{(:!9(& G\fﬂéx@l{o@ ﬁﬁ‘\lﬂt@@ to, mg%lng quinine,

exanp es I NC are not imted to,
qulmo@memsmzmwlﬁsw@w da%zczmevﬁ'r"fi%ww (eiereas-felefantrine,

primfaq@ing rl@ﬁf&yclﬂor@@hﬁ’é @Eog%ﬁﬂ} el lRond]| hﬂﬂ%{brﬂydﬂ% )égﬁﬂmm pentamidine,

dilti aze ni f ed pine.  a vasodi | at or ch
melﬁﬁ%tg?laely{ﬂlinﬂx bgnﬁn az%]F&?%feélﬁlal pirga\( ?)tl,mony compounds (e.g.,
sodi@pQiiiboglt @inerate)), ERE ferebiogaivad, Jitracondzbeps ostbindtion of dead promastigotes

| . .

and W?ucovo?‘u) %c)mco@ e;o(riélsblsﬂfe%nglggg,p O”SHP r(?),ﬁEé ?%r%l?%a,( trrl)nse’thoprlm, and
sulfamethexggeleni | (Remodul in(r)), prostacyclin, tadalafil

(G alis(Exdmplsd dﬂ@&%@ﬁétﬂe(a%&ﬁ%at)ma Yo U¥BPRY: ktie thfatment, prevention

Vanl ev(r)), .irbesartan ravast at.i
and prnav%aeﬁ\svt(qf)"rmua?%éﬁ*ﬁﬁcy e . o %T)F‘btét‘““eg to: antibiotics
(thek@kﬁtﬂf@ﬁ*aphﬁﬁdt@ sthathens tfuit hot(lMiu&g & @mpjcillibxdarphesyoih, tetracycline,
pen{CqF%ﬁc n%ha{f tsl;)élrlensasqg tto§1 Elﬂaﬁaaxgaymp ng%gghrgr?ngfc:bha%tmrals such as, but not

l:mn&@bemtqdehamre@t@l%pmloym mlrlmgrmb'mmtalpebhw plasma;
lmnldnmotgﬁzcgnil&hcu%rgf@sgﬁé‘fﬁ{s| B\8 not Ithiddd thUBYanft sk laAd IsBgrinosine; biologics

sucl?@si B{’St;ﬂ?g g%hgzﬁ{ozga%é Gen azlfl trafﬁl)eﬁfggtbg Béltgrﬁquﬂms and interferons; hormones

suclphs) 6ay lda Finkted togthymete bnd 6tﬁémmmﬁﬁal,ogi‘c&gﬂ{t£mn as, but not limited to, B cell

stlmmfatorls g{ ge XQI\FF'/B:!%%Q f qu &%ég@‘t fqgr)tc gr}c@ipﬁa%rto@m f€tors {e.g., TGF-0),

antnbocp@s(@malanWrau@ith ollgsywalpfatmeﬂeontaldo& et!ras(tbylated CpG motifs, and
vacBR& (le It Q']?Qll andY&rﬁ@g@ﬁﬁde%cans) 2, GWCSF, dacar baZl ne

V|nore bi ne, zol edronic acid almtrongg
busul phaﬁxa'ﬂi"éﬁ?f seeand ac‘b‘f%&ﬁ’&% Bﬁb‘ﬁ%’t be usg ‘Eﬁ?ec"eatme"t prevention
andldr Inmﬁb.gé&xent/dmmﬂ S SiEdJrﬂa's inctlebé orut Bie@ionlirg iDaxiol @rdppamine agonist or

ant%(/)nﬁ{ur O)rEIlI absugno mn{l eg\( Lev%%pagpég})gé ?gcre]xgen%/ﬁ-{ ﬂl{yl rosine, reserpine,

tetrahenpzing bérizagopineg pgemmet &qu*fépa"mawtﬁfyawg@@emﬁaﬂ'Pexole
active agents that may be used for the treatnent,
prevention and/or rmnagement%f parasitic di seases
i nclude, but are not limted to, chloroquine, quinine,
qui ni di ne, pyrimethani ne, sulfadiazine, doxycycline,
cl i ndanycin, nefloqui ne, haI of antri ne, pr| maqui ne,

oy
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and BCG | eucovorin, corticosteroids, sulfonam de,

spi ranycin, 19gG (serology), trinmethoprim and
wagdoBarsthoxazol e. Exanpl es of second active apemnus2007/019182

that may be used for the treatnment, prevention 25

and/ or managenent of i mmunodeficiency disorders

i nclude, but are not limted to: antibiotics

dih)‘(ﬁ&%fo@ﬁg%kﬁo% Qi:i-igiapc%l %?dio%)ﬂo?gg Ig§l% iime drr]%c%orlde carbiéjopa

Pef&?é‘ﬁ? meisx latp, Sle@pﬁt &Ro swxmetfeétariiéﬁwn’ylbitm sichiag rbyt:mcm Jimited to,
1pro§rbgldeél&tg?ri%ﬁérﬁiznﬁr%a YebbARbskaSHC\CBRT mﬂb:t&o Euckl)l a rgu{ i?(g limited to,

, ahman adi ne ri mant ad |ne acycIOV|r
‘°'°F‘Fiﬁ‘i’ﬁ ABY PEREPPTT: 2 pholiepsicrase; BHIBIHE Weh & éi*iﬁ‘é?ﬁ bmﬁgd 9r taiggostlgmme

saiiﬂhlelp}@%sti@minemoﬁ’atb i iy doBtikzntife blo@N@ Y meSQlgthiR Wlomide, neostigmine
as, but not limte

ORLl NOS | o 0 suc
metpASRE ST Pon e, Bheplon L ide. Biting pialifg s ipride
obidoprines ¢iéq)mxl¢str1n|mdpmm¢e:$omtdcidimcatsl mbudximpdndkdplrbiied, ﬁ)@idostigmme and

I h as. but .no
demteP%{'nmtng @ n‘ﬁht&%{) ﬁat OFIZLQ?Q{ l‘?mi%e é&’l’—IEPaxe%iOdlum diclofenac
sodigp 6i@i<ﬁ@§° petagsium, |celegoxi, EUlmdafaﬁdanrQZlﬁ)dlﬂlgmsraiiiitetodbiaatmfrl@ucam

ibuprBfed; ketobtbfe )naburfdibrieDREESib, (rﬁetgotrexgt@t iEﬂGQ?’er@ Q\gifa]sQMme gold salts,
unmnet at ed not

e A G e
basiligmabnés)izurddh, Rlepid £, adehdetioylit aakl néthybgEibdistel difdnisal, salsalate,
olsam}tiebﬁilﬂ?a%jz r{ O%ngngnogﬁir d érgigmetha%) [ ev?nc{)alﬁ,[o nq%t}a%an%/aggid, meclofenamate
SOdi“F’m“t '@et"t, éetowlméawpﬁeacaggtbimofm oxgmbzigmiiosicamsmelhxicam,
am[ﬁ%xicbiﬁt (liIGchailn' BIVd:6hnt %noh@%‘?qﬂ%ibdtaz@@ ’%x?/&%ﬁ@dt%ne antipyrine,

tyrosi ne, reserpine, t'et r abenaz

amlB(g)ﬁ’EIB? raafﬁo.qg, zn!ﬁgpgﬁur%oglp@ﬁ% @@dﬁaﬁi‘uwégymg{a@, auranofin, methotrexate,

colohidhxer sitdpufifgl, @b%ﬁeﬂﬂ)@ﬂlfﬁnpyr@ﬂon‘é@n@ 9@&6@)2%5&% or betamethasone and other
ludaST 4 US2007 ) 019]t82 di hydr o ride, i noro

el NPT AR R T BT S b gt PR G Gipeid, domperidone,

proghdarpéraona prormlnagmiei dorpreswitiag, erimﬁhnlmﬁéatmxﬁR ond4t@etron, granisetron,

hydi%kmé ra@étyllé%c%@tolnpahﬁl fa?r{me §15’%En azalg ron tnzhtlmrtre]mtuge bietanautine,

roni az I ne el zi ne
bfom%rzﬂfigr walﬁ:&lebspwm i/lwniztsilmmhydrsm daa@emmit daiasetron, meclizine,

methdlmaii Qﬁkt&;ﬁmaznh@'nﬁﬁm@ Q)X?ﬁ@nd%ntﬁ%QQﬂl@a scépolamme sulpiride,
| i nestera itor. such as, but not |mt ed to

R D  hdERrFATe e PHFRGFE6 REHE. S0 A Bre theréof
physost i §ramgledsizaicie active agéntgithieaybieQistdifor the treatment, prevention
m.c ride
and/g? ?%L%ggtrﬂeﬂtrenof C(;’iﬁ m%ldri%yln{d?%rﬁfeﬁe ? c(:)lgi(?eﬁg 1’10t lla‘llted to,
'mnbiaP@e%'#equﬂewi BN PP PRSERHE] aﬁE“tb iaohhmrtermvas; enmonvuisams

fibriﬂiﬁlﬂ'ﬂx h@nts@@ﬂf{ﬂ’é@&&rﬂgm aRiipsk&RELd, gm&s:;:ess%nlg lﬁ:nzodiazgpl?es buspirone,
en sSuc

amanta?% dor% ?n ant i - i nf | ammat ory u
€1 apd Ohigr Bowrh%{ﬁ‘pgg(eéiﬂo%aégﬁeﬂmus 1@|p8f|gﬁ%with §5i'§| Wliﬂ'y/damage and
relatgd oy ofrenesc Spetifis sxamplesdmdleieptait Bre roulimitedh; s@XEAM @2, Blucocorticoids
suchz!é ? la%?\'ogc‘ﬁrlmtecﬁ%gﬁgéh?@redﬁ&gﬁéé mfgghgsén?ﬁa ggétgrg%ﬂéasone) an anti-
‘"ﬂ4'@T‘Ft9ﬁ’d¥$f3@e’“°§‘di"ga@éh@2li"ﬁ@d tgy@kproxel sodium, RivdofEhak sorivre, diclofenac
potdstifa) Ude'ldéoxﬁyﬁmQ&H%nyﬂaﬁﬁo%nmh@ﬁlbé11' et&%@elcoi%g ;chlﬁ’ 1btrir%gfen ketoprofen,

| Z

bazat hi O#rl ng} crol 1 nmus basi |l xi ma
nabUmFtPRSy IOty Brethgien ?&PPWF? é“'é‘tsﬁ’azmwpiﬂﬁa“ss RHo-D Immune
Glodini, myt@thenylate hiotﬂmi,s:abiosmahesahaahneprmeoiasainaﬂis rlﬁsnlmmab daclizumab,

sali%}‘!ﬂ: Laa arlc%isgﬁca'hgggk anr%tp 9 %Qliecn iate -d %’P Is S&P*‘FF@ P'J ﬁlazme sulfasalazme,

ace‘R‘@t"@PIEﬂ“abido'éi?fcbhcilmfseimbc mqfwmlmw‘bmlofmmpteazdmm, tolmetin,

ketoPblAQ ¥ ch RiMRnal B Pih 588, &épi@%' BiFS A e A% InC Aflbiroxicam, droxicam,
L vOXlI cam tenoxicam nélﬁbut azone, S oxyphéenbut azone

P'V%h“tai“pw‘?’ﬂ%am PQFR)H%%OP%@XV ne, fi“tFé’u'P&r?m'"OPY““e apazone,
aur ot hi ogl ucose, gold sodiun1$%ionalate aur anofin,
nmet hotrexate, col chicine puri nol probenecid,
sul fi npyrazone and benzbromarone or bet anmet hasone and
ot her glucocorticoids; and an antienetic agent, such
as, but “not Iinited to, netoclopronide donperidone

3
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met hal | atal , met opi mazi ne, nabil one, oxyperndyl,
pi pamazi ne, scopol am ne, sul piride,

w0 edosabnsdr ocannabi nol , thi et hyl perazi ne, PCT/US2007/019182
t hi oproperazine, tropisetron, and a m xture thereof.
Exanpl es of second active agents that may be used for
the treatnent, prevention 25 and/or managenent of CNS
injuries and rel at ed syndr ones |nc|fude but are n

znleqtqrxm«lltr@@ qggjcosq, ﬁ?ﬂﬂﬁ%‘ﬁ’é‘ﬂ lﬁlplg@@lﬁq aéxéaélﬁ g methotrexate, colch?ctme allopurinol,
probbmn Qﬁﬂmfr&&ﬁé Ml lﬁgﬁﬁblﬁaroﬁdjhlchy/ﬂéiﬂamgéhdaﬁng, but not limited to, db-

CANQJ’] é'hg%ﬂy‘golﬁlfsﬁar%@m%b@ghenldﬁﬁ/tdﬂg%ra e%ﬂtc%{rlgﬁgetsl RA&S %leﬁ'lylphemdate d-
thre@mﬁm@m’haﬂ@m Mre@wmwmbﬂedata#amlamm@ylmuldeteh@prythro-
metlk}rl;b%u dRE 42 rg&ﬂﬂlé}r 4 e &d%ﬁﬁ&tdr@th@ﬁ%f %H& § dW'rJt#a a%such as,

ry d’arm e an ndr omes. Spéci f
but @Xﬁmﬁ?‘é? MQB‘P‘H?CH»ef“WéW‘d&rg@VCﬁ -and Wiefed to: st er oi ds
(e.g., gij)&%@é@ o k&cBhdlgotive %nﬁﬂﬂﬁﬂn@&ae B6d fdr@He thdatthdn€Grevention

th I th
LN TN A - ——

tncyblitt adﬁﬂ&prbssmttagehtt Dseldetiipr eraaohis edptake inblibitbn he matiepileptic agent
(gabsg(entlp ggre%llbgl in. ]p?r %m%zgﬁgg 2@?&% &Hzlnla%lgg l&rqt%kéég%mmstg;L taﬂg@egTan antiaryhthmic
ageritet s@pruof dhanne! hlvsking pgms 2 sp@twe@)ﬂammmﬁmdwé%a@l@bﬂor an opioid

agerlt ef Jeummn%moﬁghlfl%ﬂj &HpG&d 8 QJ):gblﬁ?ctotnsdgelR%thﬂm or
G obulin, nycophenylate mofetil, cyclos

convergiens agssriecd inaslsep MeFARY, SBRg] "1"%‘?‘?#&%'""@'384 Huy Bpt limiteg! to,
Neusabhih %Hyb&tﬁﬁmdrph&fé%yirﬁﬁtd: @plitiyptified, dortiyptitiye, carbamazepine, Levodopa,
L-D %l | C%clglarl\tg,z? ng%hyll §fé%stmen{‘eﬁer51ﬁe %etratb z%le,[slﬁeg)%o Inhoryienem)ar%me fenodolpam
mesy’(afeecedbmgohm p@mxn@:@le@ﬁlmdmhlosdg @memplet ghangding, hydrochlorlde,
seleg?kg wr@cﬁﬂor%lec&lﬂgﬁ(gﬂa&er Jl dE" H@Eﬁzﬂg Q‘fl%et @f{aﬁpﬂﬁenel iproniazid,

cam mel ox I ' OXI Cam dr oxi cam
clorsylmxwl@aﬁ?mv,emwbewd BREAYICh ERIZCABRNES, PYRYTSisEISURHS #Re
phyﬁﬁﬁ rﬁME kil€ate, H&%@Mlh@&onﬁdb@%@% mme3)20MQem&l@aﬁéﬂ&hylsulfate

amb§6?ﬂ la {cc))glf?léo Top, 8““"3[? lg)ﬁgé) :’t]eﬁn%%&)?%% gwaf%go l%é o% (Joxme chloride,
tnmedxbxtrhe biohtde, dlacetplmonaim, engiopleined,ipyridetilginepyeraearnien, naproxen

| |
sod% {8%3&19& 9&%&8 n(ﬁﬂﬁgng asS0M c%gecb)gﬁ Sldf“‘l(ﬂlg oﬁwozﬂoﬁlﬂumsal

agent conpri’s g
etod@chny{:lphnem,dhpgo@pd@topmﬁrgma@mqesr@gecoxl methotrexate, leflunomide,

sulf!lsaiagfn@ %omagam! | HhE B 1Rt e dobuilh rlﬁﬁbﬁ?@n‘?)ﬁk@lﬂ@ﬁhﬂ @&cﬂosporme

azatfi 0@}:19% %%@ngg%e?%g&%%i Fzzfgglgnaﬁ)r ga}hcyhc acu} Xetyﬂlga i?:lyllc acnd methyl
saliéllatgrdyfiunisat, sEbdiyte phanizthat elfasahding, acethinophdn) exdemtthadmdulindac,
met‘?‘na(%imé:'I flcel%l ?c‘fﬁggl&tma olalu Stolmgﬂf k&gFo de I Eﬂzltllg%gl(co ﬂufbmsprof?n oxaprozin,

urosem urea

plrost@@mnmelmstcamearmgmcavh rtoxmry mvzowgd twewc@ms)henylbutazone
oxybh&BhiaEMNe, arﬁfnﬁ’( Er'nQlepyrﬁ{édz(p@ion@%l@%ﬁ%?ot@xt)glucose gold sodium

dysfuncti ona and r.e at ZT E | de, but

thiogjelat Arapgif F@H“‘FB"“% colehipiag@ ‘P%“‘” Re P a‘H nRRES;
bengbré@h®aé,ibéanetiagine@_hd otheupicakerticail, metdctqprcamlde domperidone,
pm&%' Zr%%ll%eg%trérget a%nenrét lborgl(ogég AL q{i&%tﬂbbéﬂl’zﬁg%g aclnld{xhsetron granisetron,
hydthmaraaﬂubleuc;m nampethargﬂl*ﬂ!mm, @llzaagéﬁh fzasgireyg den;nvmﬁa&dppéletanautme,
bro{ﬁbﬁi‘;{e‘ Pet12BE NleboPridE k?&ﬁzin\éeduhgﬁﬂy@m QipheAREI 881%4etron, meclizine,

|

tor, an opiojd - agent, a .second i nmunopodul atory

m°‘é®‘ﬂﬂ%ﬂﬁ%¥°P‘5mE'6Frmah'é‘ﬂeo?i‘Y83@W PIBARPZEPHSPPRIABIRG Bipiride,
tetrgI0AMRBitriabinal, tmgﬁylbéraﬂﬁ@dudmo@h&ep tréiesedpy, anSpetikfukCthereof.

gi)a/gglntelsr];:‘,lxglﬁlgllég ﬁf se&t:)cl)'lntd ag{lve aggx]itf amnéfg lSse%l f?r'\ﬁutrreoa?t%énq prevention
andf@manygsrient W@enwabbmmmpwlée'a‘@é@@é@pﬁ lnql@emeot limited to:

cocai ne, a-nethyl-tyrosine, reserpine, tetrabenazine,

benzotropi ne, pargyline, fenoé%l‘pam nmesyl at e,

cabergol i ne, pranm pexol e di hydrochl ori de, ropinorole,

anent adi ne hydrochl oride, selegiline hydrochloride,

carbl dopa pergol | de rresyl ate Sl nerret CR Syrmetrel
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sodi um di cl of enac sodi um dicl of enac pot assi um

cel ecoxi b, sulindac, oxaprozin, diflunisal, etodolac,
woredosx2san i bupr of en, ket oprof en, nabumet one, PCT/US2007/019182

refecoxi b, nethotrexate, |eflunom de, sulfasal azine,

gold salts, RHo-D Immune d obulin, mycophenyl ate

nmofetil, cycl osporine, 25 azathioprine tacrolinus,

basi | i xi mab daclizumab, salicylic a

ncerlgB D P &y P PelE g rorrnt LA A cuppPaRfis) 1L-10. 1L-12,
and 1521 85 ltéFeRonsDduSR hﬁihteﬁieronSaUI’a-fZa,SlaieﬁZﬂoﬁ alfa-ab.einddifen@pdifam1, interferon
alfa—xlé% gr?t%‘%trgrta %t%]‘ré? Isaﬁld Inﬁ er?n gzgnergae-plggnnﬁ C? g%g Chy rogcygrfeg %ates or
butyfateLfeliivatpren ndtrus ox@pr BEMOXINGY (MGRRESAN T reéeblnicarfitates Patent No.

5 SOélgwayﬁéjgtgsgdygwgeﬁ Qﬁ%%@uﬁ% ﬁhﬁ’%l&ﬁ%z&l@%hgr@mnethane derivatives;

@p tazone, antipyrine,
Defepgiamarsy pioteén CapndAngfusions cé“ oo, orfip loar sestitiésrich aptgmospan™ or
}hnégghﬂmp§ ahplrgmal at e, auranofln net hot r exat e,

col chi ci ne, "al'l opuri nol neC|d _sulflﬂg¥gazo

benzbr o MH@tratmog ﬁ,é:fnwag é) ﬁlﬂ&?l‘ﬁl@? orap aceutically acceptable
salt, §blu2QG@idoisdaietlsr prodrig Heaspf,and de secbadpeiviedgers to a patient can occur
mmU?tat?e%ulf t\o%ggseerﬁgeznltlgg)éb}p {h% g%%ng %élgﬁrbntqg\gt%r &, agmét&%bn The suitability of a
partibylelr lm{“yz)lf pdmingstration| domlesied éornamw@vhamﬂva ﬁg‘ﬁ’é will depend on the active

agen@kt&&ia(gr | %ethérzl@§§lt lfe%mnh?c@r%@ Hiaﬂ? WiHlSut déé&ﬁ;ﬁﬁﬁ'étplneﬁﬁo entering the
br onop ri'de, buclizine, cl eboprjd cyclizin

bloog .smm;aa# rh%ieseasemewﬁérﬁ?fa6| A pigsrrdapyib Af adrigisiraondor eggrpounds of

this iRéMRKligéral. Préfettr&pﬂoﬂﬁi bfk&i,lmﬁaifdtioﬁm th@sey@er dedlyd agents or ingredients
SCO

of tht% dve arm(gz;{ﬁr}g létéownnatnggle mp ?fﬁun%r?yhyil{lélgiéézaltrth eSee e.g., Physicians’ Desk
Referdnica)16pe7@z(5 b, edt ﬂm)set ron, and a mxture thereof.

Exanpl esy Qe éﬁﬁ@dﬁqe,ﬁ%ﬂh\é@n@qgw el 0ethnd Ty RS firkiRfstered

the treatment, prevention and/or managenent
intralyenryely ob S plaRasysly e prsear Briceidailyiear smwn% Pﬂfi@m ajeit 1 to about 1000

mg, Hof BBt 9 o XbbRB0b fhg, fro:%%bM@]BQ@%oQZin, or from about 50 to about 200

PCT/ US2007/ 0191 |nt rleuklns
e (RO AP 8ROV T O e i P o g ved. e e
of dishasa))emg tredtél orlnhandgsd, thﬁl@dvehty—dndSt;agt of disdasy, omdbthe amotnt&3 of
comg?l*n% ﬁtrhg pnﬁ?létf; ea?lg ’an}lf g;?t%r ggﬂoﬁ% g‘?}%\%l%gedtgctéo?lgnﬁgn%g ad?]mguistered to
the patieetr f er on gamma-1 b; and G CSF; hydroxyurea;

but yr at egs @iscusiidleyedhe g%invﬁitahr\/\%ﬁmoﬂ&élﬂbh%s&)@ Ai&hod of reducing,

HEMOXI NTM (NI PRI SANTM see United Stat es Pat ent No. 5
trea@mﬁ ogfg)ventgglae\zﬁsedﬁ gﬁaeélre%?ﬁeﬁamogiage %@H:oagennonal therapy
mcmdmg bitaz tinéted sirgdrarchbmotatiapy) eaditeion tiatrapyeBSormonal therapy, biological
theremy a%d 1T1%n]a&ﬁér%@ ct% g?pgugcasc %’El%je 1%{/_@%%3 yf?‘d é#ﬁﬁsr agtrw k&%em? can be
admmm@ LrATIALPS Rf iSa tog diring, orﬁqﬁw tbssvt:cr@tenmfélﬂe alverserpifesh associated
wittdonldHtRndI Wi on, or a pharmaceutical ly acceptable

salt, solvate, stereoisonmer or prodrug thereof, and

the second active agents to a patient can occur 10

si nukt angedlgyTRkamequential Iy by the same or

gl f LZ{ teln%nu relotE?Jitn r%%l?fg)él agtrsn glenf?rtr?% lécgltg 06 ﬁ)@%ﬁp\#lc aggﬂt% l); t¥e %ventxon are
cycliatly pdringteraiub iapetiengefyclingltheraypryndves thetddginjgtr4tips Of an active agent
for @%Wd ortine! for1éGeddoy a MAGHNE eriol of Bfe.Rfd 2L SthBsEfhential

oral |y w thout co osing prior to enterln% t he
admynigfEgort Cyding “éFﬁ%Pyt%'é “‘d‘i“%ee‘é% éevﬁiﬂpﬁ’@mt H Eeistagce J© one or more of the
therpified, 8Vdi€ Br reitde @heideadfb i3 ioB biieadfitiodthérapies; anglotingsovas the efficacy of the
nm$#H§ invention is oral. Preferred routes of
adini stration for the second active agents or
ingredients 15 of the invention are known to those of
ordinary skill in the art. See, e.g., Physicians' Desk
Ref erence, 1755-1760 (56th eﬂB4 2002). In one
enbodi ment of the invention, the second active agent
is adm ni stered intravenously or subcutaneously and
once or tmnce dally |n an anount of fron1about I to

1 . A NN N — . 1 . N~ r
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conpounds of the invention and any optional additional
active agents concurrently admnistered to the
w@aisents42 As di scussed el sewhere herein, the | POBOB1007019182
enconpasses a nethod of reducing, 25 treating and/or
preventing adverse or undesired effects associated
vvi th conventional therapy including, but not limted
surgery, chenptherapy, radiati her a hor nonal
t her apy , CHEAUEe Y O“GFheéfFéfﬁ“bé’ﬁH“q"ﬁﬂ{fhﬁf“ﬁ@'%’ﬁya compound of the
inveA ARSI is@edt datty ﬁtﬂi\/ﬁﬁlglé Grl’kjlaiddd ddshein adfotn tv@ix week cycle with a rest
i.ngredients can he nst [ent prio
peric afii s SV ook TGO Rt SRRk HBquBlcl Humber, and
lengtbfof dotinmesiss tabeidereqded hTusnarter ensaificembpdimpent ghejingention
encogfygéslep?laI&ﬁfﬂ%ﬁtlé%&%ﬁ@b&h@d?thmh% fortnlflﬁ"e cycles than are typical

ctic or therapeutic agents of the_ invention
wherartes adsyipistered|alape a Hvieh prathar sppeilly ebdimenhef thepyentioy, a compound of
the |N'éﬂf1@tpié ad Y488 fdr B%re%ﬁwhﬁhhﬁérroﬂiwm thdt wadilldagpicMB cagRdose-limiting
eriod of tine, qst for a erlgd

iy e B SEEP HLHY DRCIL PR g adifiSere

adm ni stihahe enbodiyedt] nigpnigoandpithe aWemtenius:airmhetered daily and

deve n f o f
cont{nﬁous a>9 Pt)n?h gea% Of? Q%éreﬁgr zg% lji?séet (%}" ch!?# a g? 1‘ngg 8 ab&P%g?} g1 g gfer day,
followed b(yhéqr@;bmcﬁsne et grecksapn etbesemml"mrﬁﬁ, c,cgsvsqﬁantbh drom about 1 mg
to aﬁo‘h?ﬁfdmgtfrom %uvpl %%Qé/aQ&;ﬁé@ mP q%ﬂa’%@&ﬁﬁl n(i%%]a%gut 200 mg, from about

uéntly, in one specific enbo i Jrent
10 "fgrfﬁ’éh?‘ftdﬂo mg. fremebem 4 one fR o IRPeRE: T P‘é"“bbmgﬁf’ puyt agyme, from
aboulan mg ﬂombmsom@ Erofraboit\0desitothd 5SS Oinfg, ar fromrabbwt IShg to about 20 mg,

C with a rest period of about a week or two
folla glgé' * Eiﬁg( invention further allows the frequency,

nunber, mrrae einbodjmianteff tltmgvemgonq;y:@o@@om@ df¢he invengige agl a second
acthhHEled@ﬁ%@ﬁfmlﬁl@t%ncékifolreﬁlye'miﬂ g(!lrgﬁmrat%n dhge do?rg)%ﬂﬁd Sftheinvention

encogg)asses t he adm nistration of a COIT(BJ;
ocofriiRie i 1o Pightenpiies te eisecond Aety cdRmedigny; Quains a\ﬁﬁféﬁ°€ fou tg six weeks.

In a.&dﬁerréhﬁ,b@ihﬁdt aitmavenhen,mé c(ﬂﬁmﬁdﬁ@ﬁ oB® e&mﬁduad efipe GHiveRiin and a
nti,on a C O I nvent.l

t% IS, |
secol e PP UMM P R e YRS TR R Ehed Ryl grer evele
typi cal | yypnea]lbletheloslebérloﬁpyqlqrsgiurmg))yh@ht}ya dombénapsiial eestment is

admﬁngstmg g ??aigff‘to\pﬂ b%%o'mvaﬁaohp&{qu ht%% 24 §yc'%§t m@e%&ipﬁl.& Fm about two

mni ste ne enbodi nent
to abawy &fEydes. ansl exeminafedyricadly fepan Plgpuafwr t%@oetdhw RYRdEis| y
for three or four weeks at a dose of fromabout 0.1 ngy

t o about gog Eg ES
or +%o

f r om aboBbarinacayticadl OOmthtonQ%b@sed nae mbano@ of uwlgvnﬂt(al single
umt%{%gat%e fg'rirgo PﬂyrmaE ?g&l %Q@g%snliongg?& QOSQ%HM?&%@EW&%Q r&)mprlse a

comppengt of3fe Wgentlpﬁmhaa’befmac‘f‘mﬁ@“x gyeeiln salfgsahpte, F‘FES’ﬁ*isomer or prodrug
ther@&o WharkcEHichiRompeditions AndBesakd AMABOHE indOntitl chR fiddbetidomprise one
gg .or from about | ng to about 20 ny, 15 foll owed

or “lﬂfe YRiEUk. In one embodi ment of the invention, a

corrpoundPbémﬁb@tnbamtanpdsumnamh dossgecformak ofald 1inve1tlon can also comprise
one opg{o?edéc@ﬂk era%tn%ji%rghé&tgrﬁgarﬁ{ 94(1@6 éMa .L}:cond or additional, active

dm ni {ion of the Co e I nvention

mgre@lenﬁﬁmemscmedmS@GIlqm“rﬁJtaé%"epr| or to the second active

i ngr edi e@tngledl-hﬁt'cﬁgag@ oG |09th@fm\feﬂﬂ<5n 4r0 sitalleViBIEdt8l, mul:dbal (e.g., nasal,
anot her .enbodi nent t t he conbi nati

he inventio
sub e ] SOABU IO £} FUGHERb{F PS8 S o B at s nfecion,
intrarmgiceldt, ®n intiasrtarid )] wpisil€e. e.d eypydropet ar athen optshalmicysémrations),

trang(yeﬁ{?aﬁ&‘(z%%sc%papggug gargﬁns?%%ry to%yp%L&t E;I"[r% ﬁlgsaéfld%sagtz l?‘&'ms include, but

I'natoria
are pptdgmitasiie: fabletsaenpiets; SQPéPléﬁ St'@aasg%ﬂaﬁtrﬂgewm|calb*é'eﬁ,r°a?hets troches;
about one to about 24 cycles, _pore typically from
about two -35-
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to about 16 cycles, and even nore typically from about

four to about three cycles. 25 4.5 PHARVACEUTI CAL
WEOMBABISTE ONS AND DOSAGE FORMS  Phar maceut i cal PCT/US2007/019182

conpositions can be used in the preparation of

i ndi vidual, single wunit dosage forns. Pharnmaceuti cal

conposi tions and dosage fornms of the invention
loze?igggpﬁ @e?si %%8%25%%%% a%ﬁhg alen%}/({qp Eeg,lnﬁasaﬁ rprays or inhalers); gels; liquid
dosﬁeé?féﬁl SS@‘%’Fé? for gral pr muiyosy admipéstration topHpatimmciediuiliogbuspensions (e.g.,
aqué&l%pﬁd@écﬁ@@usqm @s‘ﬂ?&gﬁoﬁs‘)&m-\%tﬂt%léﬂ?/@ Bt 4 QRteLAMI liquid

urt her conpri se one Oor nore exclplents.

em%%hée‘@mrr% gd f‘él&ffﬁdgmd.dewge &0TEs oisaklelor parpRerak adpigistration to a

patlbn‘tV@ﬁtdrcCﬁQ of ameﬁd);ﬁlﬂ]aﬁﬁﬂ'@fdp&etlor@ @ﬁlt&le 1P topicalidintihiSdion; and sterile
' red ona

s E A e 2k PO AP B BHRD SR BT Gt Gatioye uid dosage forms
suit@ae for oarerlte@l acabloweratxdﬁl tnglpatienni t dosage forns of the

i nventio of , '

35 eubl i ﬁgﬁg&nﬁ&éit%ﬁ%ﬁp %{d t9;§eac%f dgggég gértﬂlas lo§‘ %egnVenp? \911] typically
vary gepgndingeibbeir dffe dips example adessee rmysediis thmilce'tﬁttre@tment ofa disease

mayl dohtaMERHABbuntOSt dnBbF AdleloB feakdive ihSRUEAL itcBmPrises BWE a dosage form
her opht hal m t ransder nal

or .0 rep ratlons
used, i R BT SerRF SRt OB § Rpagryiegpfpdosage form may contain
smalxeampives ofbneosage of ok metivierigdredients bubmpn’isree tHafkn bialiids&gk form used
to trreﬁ thJ %ﬁle?g%gs&??@ s%ta%d ﬁ@?xg W ::srelr‘f’o gvhch specafsg of t rl'massencompassed by this
‘“VCZ‘Q%WOQWQOP@PF @@3@@7’/‘@ b9 1@ dily tvzenyeshosdisisfled witlonst. See, e.g.,
RenfHPORS Ph&)fn;aeeuucaawe%és IRELL SIQL& o ®iifhing HASB) pgra 20

or | nhalﬁ,yJ % dosage suita
oral or MREER ara&ﬁ?LWF FP'&P‘PSGFP“f a"dad?fagq ferrs compsiseienerpy more
excipitApe!sa ltme(oﬂn@ts are &Glllﬁﬂd:lﬁ] 19/thd30 BkifE Rk Sart bﬁiﬂaﬂnacy, and non-

hmlfH%Q %g,%,'le%% Fun?agLeS c:plen’is a{e pg?r]r\}édesdgﬁaeuél Whe ﬁigt a mrgﬁ'\h aa exclplent is
suitehde fog énchrporatios ittt alphamhgutigd cenpaitain oadmage frmalepadts d10a variety of
factérs %eﬂ%b@mm thE¥f UQ:r Lﬁiﬂ'%f e ng{ l'ﬂﬁ{tec\qg h:hg aJa whlch the dosa ﬁe form will be

preparatlons sui tab topl ca rat 1 on
adriyigipies  ® BRfenisFof exaRle, 6 e%aeq forres pch aﬁ’@bbﬁm contain excipients not

suit&dfok d&)m bh\@ﬁteﬁh&ﬂos@@e foRAH NHelshitbBy bPa Eirgc\!dlgeex’:ﬂpﬁm Hlay also depend

on tﬁe spegl?'c flctévr?tmgr tia: glrf_g%%qs%e r en er aLm a]ﬁgtk{g Ig%té:[ng;sllt?or}l of some
actlth)lsargélefnt@mw b@faccteﬂaeatemhsenmtne@nc:wehﬂs sthhplsda:ltdsy, or\ﬁﬂ:bly exposed to water.
ActlE 3,495

ctusg‘%?él-yﬁé?\tgs tht ac'gE: ¥en£et éh;hgat Erosrec&(;?(.! rées Arep a,[ggl?ar susceptlble to such
aceelgAPa FeromppEipn. apsPRUSNHE ﬂt}h'ev%mmﬁen@mfaSSlehehaamqewecal compositions

and ldﬁ@lge tirRB it EdnthiR TRk % Sﬁy iahﬁ)ge ShEIARGHE of BLALcHIFEH. AR used herein,
the_sanme disease. Simlarly,

thet Féron c treatglettﬁ] -

3"{5 Sitare Rgsie BPROY ST RERSCRTTSCNts ffgny-df nswffeiRRtdo
subsifntigle ingreasmrhe degradatien latbtdf‘aeactth/gﬁﬁgﬂecﬁmts | t corrprl ses

t han an reat

di sease. E%cﬁésg%%%gﬁgésﬁfor% Hist%g mvte& \ﬂn c?iﬁ com%nsefexmplants ghaéare well
knowg ihiie aff @pdprgdisied. foyexampls, inj tlwélmﬂi ?Mrmmcbﬁeta/&%f’)ﬂﬁwo (2002). In

gen€HA |aa10ed-fied chﬂdsntlbﬁs Jo%@ﬁbé ActidP Q@Fe@mntst PuinBOFR1es 5hd b ﬁx@rtcaut in
Remi ngton' s Phar maceut i cal

pharg&c%tﬂ&%@y cwaﬂgl’g&nd gm%e%ﬁllyé} eﬁableég@tlﬁtﬁ Bﬁfwgwsose-free
dosaBy (foroel copipeisanmdetingediensonpagiyisialme camdodpsragelafifizdistarch, and
Ig ne or nore excipients. Suitable excipients
mag%?m Y%F nown to those skilled in the art of
phar macy Thig fyentian- futtherendonpasgaandly droupphasmadeatidabcompositions and

dos@&&’bxﬁ‘ls&ﬁh@rlaﬁgacﬁfv@\'dglmn&eflﬁéer\vatw&ﬁ :ﬁfcfhtﬁe amt%rcfeér‘i&l‘zlti%ﬁ of some
atron rnto a

ClRi gt 1S ffor [ cor§9
cOMBRA Racd ‘?‘a%‘Ble Hen 9iotris é;e vidvlnperepled dsthe phagmaceutical
vari ety of 20factors wel |k in the art including,
but not limted to, the way iTm which the dosage form
will be admnistered to a patient. For exanple, oral
dosage forns such as tablets nmay contain excipients
not swted for ‘use |n parenteral dosage forrrs The

e - Y o o
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active ingredients may be accel erated by sone
exci pients such as | actose, or when exposed to water.
WQ20080275¥2 i ngredients that conprise primary 0OPCT/US2007/019182

secondary am nes are particularly susceptible to such

accel erated deconposition. Consequently, this

i nventi on enconpasses pharmaceuti cal conposi ti ons and

dosaefrrrsthaf contain little, L}& ﬁl h h as shelf-
arts BB B %mug}m% ong éea'wé(}rﬁfég ord'&gto éeam érc ?rﬁcterlsltl sesuc as she
life drefieatatilitg boBemblagens aveatirse. t Sea} e. & NlenaToCarstemsen,| ra Sedility:
PrinPlo®3 ?ingfach{ S, I1\? é?%éfdte'r,%‘?'}?Yt @9535?;?%‘7@%' ﬂ)l éﬁéct water and heat

I AC asetéde Pada |on rate o I've i ngre
accegoattﬁ-etde@@lpmleen e’bﬁmompewslsoihw@eueffv@wf “@Wr emn formulatlon can be

of g&&%ﬂﬁﬁ%ﬂ@%ﬁcg 'nﬁ)nstté'e bhabr %ﬁdl‘lﬁa{rb corkl'ﬂgm eh&buhRfeduting manufacture,
are |isted, for exanpl e, t he S. Phar nmacopei a

hand(husn)acl%mapwa@ ghipment, apd ysg ﬁ%ﬁoavulav%n?t ose-free

Co n'DOS | tAﬂﬂSrdﬁ@ thfé&uﬂ@dl chﬁpdsltGihS Glrth(leSge farms of the invention can be
er/fil

prevpihgas BL EhoR Ry Rl dob e el anRe CHBRper low humidiy
condi@fse Phathatcutita sempositdons dmsagegd fonwh@mpmrlselaetgtq apd at least one
actnler]gérgcﬂ*arﬁnﬁa% corm) St aFMﬁL@' ch 's&%n&‘a‘?y LMInQ%?e preferably anhydrous if

atinlze magnesi um st ear at e.
subsﬂwlgl CORGEII IHROEIF 3for émwagg%mmmrmmkagm& and/or storage

,Sep@gaemceuu cal corrp05| ti ons and dosage fornms

COlTpI'I Si ctive redi, e si.nce [ can

Facy 1§t oh o REr YGRS DA BhAGEwefgpd soredsuch tha
its aabyaliqls @atuteie mathdaibedo M obrdingtye anlydrops corbpsiticns wieghedfgrably packaged
usmgcaa(faft{)}gggﬂg}?a&cgﬁrgggﬁ@ggi%gﬁg gd \gﬁLr sug’i?t \éﬁhg}o Qaﬁ{ b%%r?ééc%d in suitable
formudary kit r Emasipdes fj suitahlepackaging @odj.gieekplmamot hmnted to hermetically sealed
fonlsCPQEt?cgtlﬁxrlﬂ fokd &ﬁ.ta%@b(e%s V$J"s§| Hirstet bi&s Qhd 5 pati@bi lity

formnul atjions over See ., Jens T.

Car st ens &P inpsntign §frshsr 1=r1CPWPassqsrnhﬁ@aaﬁFléga‘&OﬁrpawPféénd dosage forms
that%dmprEﬂ one Vamee! co%lﬁ&fs thatheduddhe 1295, whiph a8 4Qiv8 Ghgrddient will
decceﬂapogs n%uc%\%ﬁﬁlgﬁwglg vtz]lﬁx%h%re refel rredg? %t%r(e?intag?st\%g gr ohncfudg,%ut are not
limifedrtonanadNidamtscapch ipeasborbic agideptl befifgsior sdeindtersi nce
le%??ﬁ\g{lrﬁsa %mg[gérs S?gi@lﬁhﬁty ﬁéﬁm&;ﬁm& gyecﬁﬁwg%;tgf é&g/e ingredients in a
dosw,fmrﬁgy dl&ﬁqﬂdqu@dlgg oy @P‘i‘?ﬁﬂ sgt: gﬁqgut nggh:y&?q){%the route by which it is to

be dahadisraee ;baelaxhts CHHW@&* th9es dodage fpmaaetht aivebtidf cotipeise a compound

nvent. on can r n dro or . l.ow .
or e P R o Bl TR SN Ry o comprie
compouwndafitheinvgntion dmahi dmansof aBberiniad euts, Cal 16 ARP o, t17.6120, 25, 50, 100,
150% %g)sgg@ 350748, 4502k, ﬁ@q;;%l se lactose and at | east
0’act’ive ingredrent at conprises a prinmary or
secondar Jymﬁqlﬁesaﬁ Eorpe epraprissithe wpPnforcByRsinggedient inan amount of 1 to

aboﬁmm Al oM 26656 abdMt 560 AR! B BBoRNOADIbOEIT0TRE, Yor from about 50 to

uf act urin packa stora

aboR A0t ! SR S Y SHECITE CBRA AS B PP RS0 | dppend on the specifc
agesthoed, dmebgpmf&pmeetiemgnﬂemdmmdmsgﬁdhartdhm améuns(s peftaycdmpognd of the
i LB 45 R At (P our AR i Biered t the paen

materi al s known to prevent exposure to water such that

t hey canglzg | isrAHSbsAGEYHORMIse fornul ary kits.

Exanpl es_of SLTt—ql_—k_"l ncl ude, but are

i Leq PORrREsE coupeyR e el B Bt ndhatgreufinie o gral
adndoiseatdoRbabs@esncd ag d;scmealbsagcp fdyis stuel agp &ctiese na@nichited to, tablets

0

Fih‘m%\rpr%bge:t%b%tsgluﬁetg rl\égsui ,J[]ld ]lg{l gp%gs gﬁhgi?ggr%g%%?)t Sucf‘h dosage forms

congainpreflermingd agiounts péaq’smmgmdwsﬁss ﬁé’tm%lmwepamebyrra@tbod@wf pharmacy

which an active ingredient will 20 deconpose. Such

conpounds, V\,hl ch are referreu3fo herein as

"“stabilizers,” include, but are not I|imted to,

anti oxi dants such as ascorbic acid, pH buffers, or

salt buffers L| ke the armount s and types of

- o o s o o

g e
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be adm ni stered to patients. However, typical dosage
fornms of the invention conprise a conpound 25 of the

w0 poosfozisen i n an anmount of from about 0.10 to PODUS2080019182
ng. Typical dosage forms conprise a conpound of the
invention in an anmount of about 0.1, 1, 2, 5, 7.5, 10,
12.5, 15, 17.5, 20, 25, 50, 100, 150, 200, 250, 300,

500 dosage,. f or ns
well ke oo AR e PSR o e Rl B e iom o P g dszetisg Seiprees, 18t
ed., MatloPutdisiniug, Eb&OO PAY1990).om about 5 to about 500 ng,

from abglé;p c:.lclpor do@%l%m%isoc}tﬂghve%{loé [11% %Dr%wbyégm%lhing%pe active

about 2 rse, the speci
ingragkiengi aamtimﬂée %igeﬁvrevwwh atd@pfme ewpleweacgcg;é'@gm eonyepsional

pharka6&hticdl t&@mbc\/m@x@n ?,ftecﬁﬁ‘ﬂﬁ@sr lik%@ip%tstcﬁﬁ ke d wide VHRERAST @om@ REpending on
t he anount (s) a caompound of _the invention and

ny
the fS'BT P’E)Wﬁ?ar%{l?aldf’?'@ﬁ A9 a&fﬂ"?’?f@“ﬁ@ eﬁ?rfxeraﬁlELﬁxlc@I’ﬁnfsygu'table for use in oral
llqmadﬂhé}bﬁi} assage fofmd heluﬁaibluea}é not l#nitedko,ORMdr, @Wll?@@hﬁols, flavoring

seerly BoGRET 4% G B e e IR R Bale P e ore

dosags fadins (1.8t povdiesagblefsorapsules aheaglets) ingtudartait argtnot hlwnthetd starches,

suga‘i‘so mx&r@QLﬁtaﬁmeQ@lhgose &n@x\@k‘érﬁluﬁﬂ'ﬂkgééhs hﬁ')ﬁ%n@% Binders, and
capsules, and liquid .g., tlavored syrups Such

d'S'fa%%%fg@ag@Fm contain pr edet erm ned anmounts of active

Becdt@@ bEbie BdsE of @ftinidBtiocCtaPe B RAd EshsYs RIPBleb theGfiost advantageous oral

2008 27542 PCT/ US 007/ 918
dosgR IR P RGLIE RT T LTI TRLTRPTPIORe AR5 can be conted by
stanmedhqlg:bgermmoﬁ%mem¢®bnmow S desaee Sornk&hin be pldparedvhx:kny of the
met]flép U’ ﬁlﬂ#-rg%%/e VnanLt] ﬁjﬁ‘?]&;a?%g%?lecgé@bﬂ%nsc%@ h%sqge?' A9fs ﬁre prepared by
unifegmly god mrlmgieé/oﬁdmleg the agfiive; 'mrpﬁmtewaa rlmwtd GRrsierg helnafhwded solid

carrfeRAST bd) @n@ MEh EHaS g RS b {he d6HRY BRESRARN iPnecessary.

phar nmaceut i cal npoundi ng technj ques. Exci pi ents can
Pake a viQIEBRIF é’ttflb]?)tf"aF 5 H’ESP‘HE%B}‘]B‘?'P@C%W“ F R@I4iRg nryppressed

tablgas e@la:“eqiret;ﬁredd@&bmpﬂss“ncgmad;mwlsmwﬁma:tne adtiot inpxangiksin a free-flowing
formgs)éug:gpleengreﬁéru | r%tria | e%gtl%%al y rglrxlggi] r\?/g 4l exanng ‘ild(ﬁdeoatgglgtg gan be made
by rg}lylogﬁrsq suirablg maa}hm@hmhgurefolf ghe:qnowdg"ed agrepriugd moistened with an inert
liqulf §REgvatives, and coloring agents. Exanples of

excl plents SU|tabIe for use in solid oral dosage

forms (eEXpmplesafigesigients Ht eapde usedia grabdosagnferps af B¢ gvention

inclid¥S bit@es nddlinitad &, Bidblerh |ﬂﬂet's€dlsﬁ1€bgra$ﬁsa£rﬁhﬁﬁncaﬂ@ BiliieFsSuitable for use

crystal line cel | ul os r anu
i oG Shrebies SR Em NS o i B Lo soreh, o
starcig endtber sBedws) gelatd, nhtued] andamthett gardnsuch 8¢ saatiagmedium alginate, alginic

amdt @th}er%tl naﬁ%d p&\g&%& tf% Jaﬁﬂ'lr; Fl?]a@:%ﬁ %%ul&?é Lndq% %BLQ%Q& , ethyl

ora osage uni t case SO
celligdoss, prllulpse aggate, é‘?fb‘l’”d?@é’yl pelludpse pEleigm, sodpineeasbaymety! cellulose),

polﬁtﬂ@" sﬂr&wonéhﬂn@a&éﬂmﬁﬁ& R gelRiniRa @&%eﬁytﬁowfdbm RBES cellulose,
(e bR S P03 e ronr e L ose i AR T

conposi t Smmlea‘h:ﬁhsdﬁﬁﬁgecxﬁfﬂalﬂiae eslimlgse pbudebubyre not limited to, the
matttflid dJ'lsyA‘é‘ﬂU Wtﬁvﬁéﬂdﬂﬁ'oﬁ‘ AIBRL A S¥E AVIGEL-PH-105

I ngre ts Wlt qguid carriers, finely
(avaelablp rfr@rrsFMGrCohmrwonaMever !Mbpngsl% é\vmeb%@:ss Magqug Hook, PA),

and Eyhgtlu@@sthére&% wnes%é‘m@&h@a id { mReGe oS aﬁ&ecrﬁ@i{lh&?@mio% arfd sodium
apl e repare

carbeéw:ﬂ? é§l§§ ulos[eésidézls @VégﬁLsé%é: g{;ﬁ pgﬁt%bl 9hy<5169ﬂ§ Pk ‘fg? W@'S?uﬁe excipients

or aadlemstxmblhce AMIUEI.HIH-IHDF"%HISWECH npoddients in a

e | PR BTSN P8R Ui B AR Dot nd dosse
forf@ﬁed Fﬁé\?féd b@relnm@mgbut nrealos hmttesbIOetai?anIﬁln@ carbapate (frse gygnules or

t he powdered conpound noistened with an inert |iquid

di l uent. Exanpl es of excipi enmt%- that can be used in

oral dosage forms of the invention include, but are

not limted to, binders, fillers, disintegrants, and

| ubricants. Binders suitable for use
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25 in pharmaceutical conpositions and dosage forns

i nclude, but are not limted to, corn starch, potato
wat@sokrs4nr ot her starches, gelatin, natural aPdI/us2007/019182

synthetic guns such as acacia, sodium al gi nate,

alginic acid, other alginates, powlered tragacanth,

guar gum cellul ose and its derivatives (e.qg., ethyl

cel lul ose, cell uI ose ac % " g (% %rret Ea/l cel | u & id,
powes).enieror raline i Rsh GRYARER G111 LEp (orEEy o laowmtﬁﬁﬁr fcic act
sorbYI[ §téxch Ciﬁﬂgelaﬂifﬁieh)é{ardhehddjhﬁﬂ&% tbfréefg Glhabhfléched' lsit iaphirmaceutical
com%%qgré)%)s(gg&. pl}/ve rlg?ltlg (y'ylplca %P sen o fr(rnl‘l ul?out % to abaut 992\%69%”: gercent of the

cro Tihe'ce 0Se,

phartriaesutiod]. COSDDSImcedb@gwﬁormf m crocrystal line cellul ose

DlSIhtgglJaHtg Gre 3L inBhéc sitibfd dreik lh%ntlbneo r%ﬁ@fab@tssthaﬁ Qlsthtegrate when
AVI CEL- PH 101, AVI CEL- PH 103 CEp

exposed (. APEOLY sviroamant Zabletsfhab ﬁ?mt@df‘%‘rdé%"i‘tﬁﬁa“t may disintegrate in
stor: hifod thdt Q&ﬁalmtdbl lﬁtl@ﬁhay At diﬁJltegS&ﬂe&Sa dRE® HiSe dlQ@lber the desired

th d
i T80 SR CPED e B S b L 8 e
detrmmhtauyy&rtetthg/iele@m dfuieostvesinpad@sts AMuBEbe 8€d E8fbrm solid oral dosage

nhy € a c O rmulation,
oSSBT AT A FELBEILR e i
and Bregeply skiscermibi¢ fo|tiegss oBeriinaty skilk igthe ase T}fplqah@]armaceutlcal composmons

comBR& g 8t 08 to GEYTP 05 WbigRSer@AfofABS MGG ant] GHEfBably from about 1 to about
di scl osed herel n include, but are not limted to,

5 weight percenf ofdisiptegsionat e (e.g., granules or -38 WO

2008/ 02754531’:5&3?{&1‘5&&@17 bO1La &P phapmuddetigal composmons and dosage forms of
the 1(5;% l}tlro c‘?&d% b nr% n%%e , mll{eao ob?ga g%’%f rgglcgagildg lcci)&nq b%rb?nalte
mlcsnca'lsmﬁmepp@l%l ‘abscmnzeadsmémch croammldthmiaeslm pasassigfn, sodium

staréﬂ]@ %lﬁ otatd or tﬁd b stakdh, Qtlﬂér ﬁ@'@l%gtﬂrggélau&%%éﬁ bﬂRQxSstarches clays,
{he 'Avention is typically presen from about

0”“’(’ élgaﬁo‘eﬁ‘ef%“\}\leﬁg’iﬁ“"ﬁeqﬂééﬁf““&“ et phar maceuti cal

Lubgiodiadthht daf Be Qedd® m@m&&rm cEmpdsitiont agraﬁige fai® dfsiednvention
0S| t1 i nvention to

el S BTAT BT T RSP ey P ato P Lo ghigninera ot
glyceriuj socnwk mianniia ppodyeshyldna tglycoln bthenglyads, Emgmﬁ: acid, sodium lauryl sulfate,
talc,ﬂ‘h@ c;gegg c?\rﬂet ofABN ﬁ(es% L&gﬁt%le06 886%5%‘]%91’1000@'(41@5&59@&! olive oil,

COI’] t oo I SI nt egraea
cornjeitjapgé abyrbaareorbfzw\sd@ratq, ﬁ@y @lsate ethy! tayredies a89nend Trpgyres thereof.

Adcﬁt%rfal fub88dntAANLM fd?f:xéilxhp% rats9g>nca§1t.catéaa¢Amsomn@dﬂ @dant@6tured by W.R.

oo Iitfle to detrinentall
Gregy Cr 1 Bt YD SOHBHIS SEHEN & SR Belh SnIGrR B Prgssa Co. of
Plaray, &X),dosBgR SO afpyrageniofilitdredipxide ptod on soldivg Cabwrit oDBoston, MA),
and?tln%u setﬁerr%}t Ifl't%géjat\éﬁrl'uﬁﬁc pﬁsa?ed?'gigﬁ!} SE a)ﬁpa%ogtlt of lesF than about 1
atlon and is’rea cernibl e 1o those

weightcierpantyof e tharmageytigal carrtposﬂrm @ dpsagh farma dbe vhich they are
incérporRRal tions conprise fromabout 0.5 to about 15

wei ght percent f di sj nt egrant, referabl fromaoL

1 to abodts° 1§ F%ge EP @ theub\fen ?ré‘far[ﬂpéﬁ? jompoun the invention,
anhgahsusntaengﬁeanﬁ&octrymmmllblesa,l pelgvinplppiaiidoae,astehtic adid, colloidal

dosage forms of 15 the invention

anh?/&)l%FQ%i éa gp(fgega?g not limted to, agar-agar, alginic

aci d, cal cium carbonate, mcrocrystalline cellulose,

cr ?scar myld S CSRIRGNLIES RIDVBASIODOS AR RORMS nt _

potassi um Ssodlum sSstarc otat o, or oca

D M tiSs gtedees ot he g i cap g g Bt B cong e elease means
or @tc&h(&é’t&ﬁevné‘és&]j&ﬁ are vadlin@bwa k@ihng, of@rdiedry elélllinithe aes Examples include,
but%re i 'tllmnt %a . 0 3our esscr‘l:blg,? Eneﬁfs phfiniGan §43‘4(}6 9?6”?5@93 536,809

maceut nmposi ti ons an
3 5?)3,123h end ﬁO%Yi%ﬁLGZ‘BSBn é,loé%lé-% BeP 1. 3P B SnidP.5H8, rﬁaq7éd§4§>05 639,476,
cal ci um stearate, nmagnesi um stearate, nineral oil,
light mneral oil, glyceri n:32orbitol, nannitol,
pol yet hyl ene gl ycol, other glycols, stearic acid,
sodium lauryl sulfate, talc, hydrogenated vegetable
oi | (e g., peanut oil, cottonseed oil, sunflower oil,
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25 Grace Co. of Baltinore, MD), a coagul ated aerosol

of synthetic silica (marketed by Degussa Co. of
wWeL@no2757X), CAB-O SIL (a pyrogenic silicon di p&I/U82007/019182

product sold by Cabot Co. of Boston, MA), and

m xtures thereof. If used at all, lubricants are

typi caIIy used in an anount of |ess than about I

ercent of the harrraceut| sitions, or
535@6@63@@ 81 haoh: Rac AhMnicH 1t MEYTPYREd Fres'rctygp @ge- Sugh dpsage forms
can tSdllsbdjtothr&J1déﬂﬂ§ﬁ@ﬁccfr@:bﬂéc91felehfbeoﬂoﬁw enhbenctianipgiesiests asing, for
l;11hlynqlgtous ctose

cxarie PP repde b iR po BV S ALR, GE BB Gaple mombranes,

osmesticesastems ammltilayetr@batmgstamcroanhyldsr,dmgsomcb,l rgigrosplreekes, or a combination

ther%@ rbﬂde ﬁe%e%re 43?;7}'0%% 13'\:751%% m EQE%M@ controlled-release

e |ngre I ent t he |nvent|on can
fom'a‘émpﬁﬁ lgosindel thege @fcm@m@ms!@él ip ﬁleéés’é‘dﬁé‘&ﬁéhosﬁ) fesgijbed herein, can be

readﬁ? L:élé‘:@erdyfmd@s\‘, 'vﬁﬁﬁh& Radve ﬁfg%d%k' of mqmnh@n tTiesivédtion thus encompasses

smglo,?(rﬂnlxtr Sgﬁé? gqi-mls Sultapﬁzagreora E}l?lbtéaalop E\?clbl agcblgggtémlteaa% tab?ets capsules,
gelcapsB4tl, cdgiets titht G B foBcdib6]18DRease3, 598, 123; and

g 832 g L e %“%’?g‘?'%%‘?e @?%%B@%%bgrﬁgg%ﬁ%g Z: ’cor%m%g %bg %? improving

drugPBTARSPGO thapachiEged bystheis nomsgmitrodercognteguyrts g Rleallys Hig ugs of an

optn%l'lf&sig%ed m%n&r @ieﬁgk J;@;raeataan b&’mé(ﬁf:ﬁ rtr%mnt iSURDBRE808Y a
forns can be used gﬁPVI de sl ow

minER PSP SIS B OUHDT GONER! e PR Binimum amount

of tithe] AGvarftaes ofvoatiplied - reRyddriomiudgivhsiintiiye exteddet badaty of the drug,
reduggcpr%%sa eoflré/qg%ncxtandr %?assf:d gillgeété:cgglge)!’ i%g:g.’bkn%dgﬁg%;%n ro]l’led-release
fomiulqwsxacmasbe ustcioasfpttahetime offongetebadsion ar par atahigristish, such as blood
|eve&fowﬁedcﬁug BRd Qa%sthasezgfeaeth@@&@n gforL 8o k. va@wasagffeas

propor 1 Ons. e cont ro [ ed-rel ease ornulatlons
known t oMeHissairelfeduplgass dprpulakipny are designed & initiafly gqlepgs gypmount of

drug Re$R IQ%S&Eﬂtpﬁhdt ﬂ?@ﬂhﬁﬂl}npro@@b@s the ded‘n%aﬂielrabeﬁﬁﬁ é‘ffebﬁ énd @hdually and

ive in on. The .
con{ HGRITB TR MERHH ALLBE S SHRBR | SJBaE  Popophyiectic
effestuiveiadnl extehded wariall ofitme.ninsirdattd maingaire thisapsthattievebof drug in the body,

the %lrl;.]lg]{rmtugtq)e 2 ase?l?xlag-\(tﬁe d&s@% Si%l'rﬁ ?t a ra%etrlﬁ%ﬁ ’rep?%q Rfeiaa%o%hsof drug being

are a or co ed-rel ease

met@@h@ff«tﬁnﬁ@dcrpfeﬂ Eancthp hedymbeetelicdarlepieod ge agive dnasedient can be

stlnﬁm viRahs RhdikibRy iaMLMBg, bdf M 1ikeE 8D BHOMRIpelalid, enzymes, water, or
hi eved ”tl? their non-controlled counterparts.
Othelrag‘éﬁ"?'?/g'c Rendifiqns g campouatst i mal |y desi gned
controll ed-rel ease preparation in nedical treatnent is
charact e} i.zed MTM# :'Bc?& %E%%%%%thﬁ ance being
enployedtoc ion in a mninmm
amount oPareiteal dosegedfiatragrag be pdm inistares| toggtiendy ysepsious routes including,
but h@N iRk Qn&utams&dsdﬁu@oeh&mﬁmuamglbwutsym@cfmhh ﬁ\tﬁifnldgbu]ar and
15 reduced d?. frequenc d increased, %n¥
mtr%tﬁﬁ? i dgeause § gir 3 Inﬁtraﬁon té%lﬁillfy%npgﬁesr @tlgrétgerp tural enses against
confa@ii mtsaparaﬂ&aﬁm@agk&’om&de prefeadblyetdrilé hecaphbite oDbeirgsetlized prior to
adn]lmstrﬁ%on ?g? F{%lent xamp es raﬁ%%%rt% %ltdogak ffg’#rfsn?(ﬁlzdeg%@%?erneot limited to,
solugibnsicaldy ((oemgectlotadmeprgégctseﬁﬁcb@p be diggpdyed or suspended in a pharmaceutlcally
accGRAHid @htc@éiror ﬁJJ&ag.e shPemibmtdaa %raﬁject%sarmmlms

initial ﬁvre ease an anount o ? (aCtIV

i ngr edi eRti2o(evhiclss hab Ao ‘i‘,?cPé g8 Rereptaspldagnee forms of the
invdnlfion aqae;uﬂlll lmoeht@thiose skilldd gy thelaal Eyarapies malﬂdé; oot drein@tllimited to: Water
for [née 1Pn %fsig %qglr cguesrevﬁ ic eg’l putc a9 fbuﬂ!((# gg\?tgd [BHF? r%hy;el'lid% IrHectlon Ringer’s
Injegtitre Me@ossém@@nolpextmneandl S«pdmnd%hlo%e Wmcmnaland Leftajed Ringer’s

constant level of drug in the body, the drug nust be

rel eased fromthe dosage form*t a rate that will

repl ace the anmount of drug being netabolized and

excreted fromthe body. Controlled-rel ease of an

active ingredient can be stlnulated by varlous

L, L 1
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4.5. 3 PARENTERAL DOSAGE FORMS Parenteral dosage forns
can be adm nistered to patients by various routes

WO p@Bogtismy, but not limted to, subcutaneous, PCT/US2007/019182
i ntravenous (i ncluding bolus injection),
intramuscul ar, and 30 intraarterial. Because their
admnistration typically bypasses patients' natural

e BRI T4 o i P! WPELaEIE BPhopagpyiene elycol, and
polyp'?&@_y'lén'e |gl@@6‘l Bid rQ:rn-zqueOl@d'B}hﬁlb§§chh$ (Bﬁt itod limitpditd, esrh oil, cottonseed oil,
a]rr? L {?l nt er.al ga?nsuflor 'enncl#e%%at?“t are
peanit ol 153G Yy v, © eaé%l‘?ftpfoé’ﬁ myristae, g penay WANH  dry
pr oduct Sompayls that meredicsbosohgdlityiof sussperadedf the agtive ingredients
dlscl@slgélfn%?\%% LIGSbd | cor?&%@@tnﬁp W p\é?emeﬁil @o;agé fdrﬁlsls 8Ehk: Qﬂ'entlon For

pensi ons rea or injecti on, enul si ons.
examsuap F)&’éﬂdGXtV’é A ite rchfa‘teseahbwe@J @éacrﬁ%fe Brecoluddity of an

1mmm%ﬁﬁl‘§{0ﬁ} coRpoaRkEof RE MReffontal® its HIMAMNIsOBea1 6., WS IPatent No.
nown to those skilled |n he art. Exanples i ncl ude,
5 13”0&%7 whish incqrperpied herel EWRGIEERCS f or | nj ection USP;

aqueous vehicles such as, but not limted to, Sodium
Chlorid | ! ' \ 88, ose
i ect g r#fceféh%”AL A@g}géoskgﬁﬂgﬁ FORN 0% and
Lact at edoRicaigerd mgicoshdAEE200BY OATG AT ePOT/ingSEGORt @reqpghmited to,
spra)} n&e@&ggoﬁv’lut?@ﬁ; %Fnumcﬁlgsjag;ﬁsnéﬁl | &leQBopsls Bth@ﬁ@ph‘?f%ﬁmfd%eparaﬂons or

mte al cohol of yet hyl ene co
Otheb%?Fyi)‘F‘@WIt% ARe @*y scioh theATy Sobr: %q@fé%’ﬁ%%éf%ﬁ%’f'@ﬁ%’ﬁﬁ’%“em“ 16th

and BSth e&MMd&QPuBIEd\’]ngﬁastdﬁ, PA omo & 1990): ahd Dinvegadionird Pharmaceutical

Dose?ﬁ; ogrfz% daﬁ%g gzrﬁe?ﬁer B)él Hlade ar%hla ?gi?'p Olel)rS1 &gﬁ}?rﬁ%y thable for treating

mucésattisasevithireths otalibaviity teyn be foomelatsd asmpethwhshesier aserdl gels.
i ngr edi egﬂlﬁébd;e éxc%lérﬁ%]g q:anfe('sez{n'a dﬁ%t@laﬁt@o‘m@r materials that can be used

i ncorporate ar ent eral dosa forms of the
to provide fppicaland mcosaé;!w rme 9@0@@@3@@(} byt gdavqnflgn are well knOWn to those

sknus’&fn'tﬂéﬁﬂavrﬁ&e&%m e, Mﬁﬁ‘&péﬂ dnngé sﬁﬁ&lirhﬁs&% Whichiatgyvenf

NG e ST AR
excipints cludle, ltmcm pﬁ‘”aﬁﬁﬂﬂ thewaemadeyone afttenel ctbyled®glstcd, pfopylene glycol,

butaaeglz> |3Cd0‘|'1 1sopro MT'%‘??H ete%ﬁ:ﬁn 1 Mte-rgl e?aefloﬂaﬂxq nﬁyﬁ% @Ijxereof to form

0s4ag SR I nee U but ‘are no
solutipnsi Qreldsml@ or gelsrwlyish al’&@pmr%andsﬂwlma%ﬁ@a“bemﬁﬁ% SMoisturizers or

humeHSREDR I 283 6 HRAThautied] r&@&p@sﬂzmn@ ahdidsage forms if desired.
preparations, or. other forns known to ope of ﬁkl“ in

Exar[nﬁ@s af guch ggiétlonél lggredl%%aﬁgf%wr@wphlémg i €&} Remington s
PhaDRd@ R Scidlts) 16tandd 1&hkdeddack Matishiky BhitethPAg] 98858s 1 290).

PA (198 and | nt
o5 CL900t AP BT R B EOAGRARILLL s
imp(o}® 88)veryDdoag er honerstivaingradieess f §1|m1karlmh¢ p@ar:wg@gcayem carrier, its

10m£ Et?e?l Soﬁ%r“@i'tf‘cat‘\ he anu@t‘ed f‘cﬂmptfé(/e(aénvebﬁ (ﬁ&ﬁ;ﬁﬂtﬁlna; &@h @Sstearates can
washes or as oral gels. Sui t g}ﬁ{gl ents

alsofte agded i Bl arestiseh GOPASTENE &) dsiis IO SUPEEPRY Hislpe
hydfe@ﬂlhbﬁy bﬁﬁ)@phltlﬂt}ﬂff(b\hé dﬁmb&pﬂcﬁ‘&i ingradiens soasab idpeagdelivery. In this

B I O T e

surfamarttfrdd pas téliveryamhanchis e nemem\hp@-hnl'angpg/mngdmfferent salts, hydrates or
solvBiLg Bf@lg Q&Hw Qﬁrecﬁ&@&ﬁlbg LQI QRS Ags: fie rp%ﬂéhlels oP@e resulting

appl.1ed fact 1n mnd, typical excipients
compRgifiofde, but are not limted to, water, acetone,
et hanol , ethyl ene glycol, propylene glycol,
butane-l,3-dio|, i sopropyl nyristate, isopropyl
pal mtate, mneral oil, and m xtures thereof to form
sol utions, enulsions or gels, which are non-toxic and
pharnaceutlcally acceptable. Misturizers or
hunectants can al so be added 4b- phar maceuti ca
conmpositions and dosage forns if desired. 25 Exanples
of such additional ingredients are well known in the
art. See e.g., Renington's Pharnaceutlcal Sci ences,

A M~ 1 - A M~ 1 — ™~ A L A NN ~
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I nprove delivery of one or nore active ingredients.
Simlarly, the polarity of a solvent carrier, its
WO 00080275482 engt h, or tonicity can be adjusted tPBCT/IpI00VE19182
delivery. Conpounds such as stearates can 30 al so be
added to pharmaceutical conpositions or dosage forns
to advant ageously alter the hydrophilicity or
i pophilicity of one or nore active ingredients so as
toﬁé%) elivery. In this regard, stearates can
serve aSIn and ¢rbadivain actie: 'ﬁ@nfediehte of the linleatidnQine pl&&rzﬁnm_y not
oo S R AP Pl RS e BN PR Rricuion, T ivencir
thereDprE frgoppasssakitssyhithy cvhan esddy thesmediea] prmcttioneh camgimplify the
admin[\H5E8H S Abpropads B Qﬁomse&lv abfvd ;ngte@f%ﬁts ald pifend e
propertie resulting 3 osition. -41 WO
2008/ 0275k Oﬁfémrwsmwpmfgmz dogags fw"r@ 8 GempREAd of the invention.

Kits @m{ﬂaﬁmby thiCihvenGion BOY fRfh@tbmpafe dddRiohdl\aeiel ifgrediEds such as

obli %rggé)e@%b?%n*ﬁ)emggﬂ%pa I(S"[SJ%SE g&l\dtagﬁfﬁ :;og%gfes% dt h%é'lzme irinotecan,

taxofersy 8N, |GIDD(-zt1hllebm‘ﬁmeatoarfymnp,meﬁoxa_pmsdqmncihqsomélpz ds&dL18, Ara-

C, vp\éreﬁbu?e %g%t%%kn ‘P% &% 'féttnopcrlz%fd opgﬁ%«;ﬁﬂn% dﬁéﬁl@ Q&iv@ mutant or derivative
dtration’o propriate a

therqorﬁgqr@@p@hmsthrdhqe?fatﬁxernples of tfop Pdcb‘ﬂoﬂﬁh@t'i"ﬁ\i'éf?@leﬁﬁ include, but are not

limie@ MR o3E dis@oasagRm (L fpbecBospnpound of the
invention. Kits enco assed b t.hi |nv§nt|on

an . . .
further Kngfthaiavenian eaihersompuse deyisrelpiane wed fuggmygister the
actl\@bhgrﬁmélﬁﬁ NEXaGpila SE fiech (deYires indLid) Bilitaane ndBlifiSked toChgrdges, drip bags,
awF "%ﬂﬁ%tecan dacar bazi ne, irinotecan, taxotere,
P h? i nhi bi t or, pent oxi fylline, C|profloxaC|n
dexanet hidoefahe mt@tlov £8 furthargzompyrise dedls O blogdhior rispiaptation as well

as pflﬁpl'éée%{l&p@'a@cep‘gaglecv'eﬁ'lcreﬂh'a{]@in%e%gécﬂo afhinfster one or more active
ar macol ogi cal y active nutant or derivative

mgrfch@ﬁ% dfor ezs%made dloigich ingrsdiends ew*defk%mﬂhé@m thatjaust be

recoﬂﬁdht&d ﬂﬂ%hreﬂt‘éia’l ¥EnihRGLRG] @BKE chinEdrittRe a ktdledddoRtaliRE of a suitable
vehxafegs w%ﬁ]ttlge %:%wc? %greﬁixjﬁvsltgcﬁ{x Sﬁls%ojhed ta If{rﬁxgaf ﬁaétbc&%ﬁ fr%e s(%erlle solution that
is sufkeble @patentetral adminisgratibrt dimdm'lelsloﬁplmnnadwetlcaﬁy f¢ogptable vehicles include,
bue ABAEEHHEILE: Wotd gay}'rlﬁgct%fn g a;g g&%nés %ggg ur B i o,
Sodlupghlerids lnmctl@i Binetie M astiontPoowRiopinm: Peaitrq,seﬂw’r $%deum Chloride
Ixue@t%nl %&acﬁk&@néﬁ:@’% Iﬁjééﬁﬁp&fﬁeﬁﬁtsb@% hiche khich a8Sbut not limited to, ethyl

RN KRG A G IRE MR B
limiexdasyzom oni ﬁotmns@dbllv;&anm@ilewsaam oil, sthyt alvatelégbprapybmyristate, and
venbidofQr mthat nmust be reconstituted for parenteral
dn1n|strat|on the kit can conprise a seal ed
contai ner of a suitable 20 vehicle in which the active
5. I nggrdivetegan be dissolved to forma particul ate-free
sterile solytion that |s suitable for renteral . e
adri ni st FETBAmD baeiaFhst %éﬁﬁf"vsﬁé?f’ﬁa%'é‘ﬂftfag & W‘t‘e foflowing non-timiting
exa@pleept abl e vehicles include, but are not limted to:
Water for Injection USP;, aqueous vehicles such as, but
not limted to, Sodium Chloride Injectlon Rlnoer S
| nj ®tti of{[(BE ERAF 2 ¥LIVEE THNE)+ANMNO | NEE R
Chl or i deDIQX IR VIS QUNB Ol brarDIE
wat er-m scible v 'cles such as, but not I|n1ted t o,
et hyl 25 al cohol et hyl ene ygoIH and
pol ypr opyl ene gl ycolz=<and - aque vehi cl es such
as, but not Ilimtedt c oi N—cot seed oil
peanut oil, sesane oil, h o<§ate, i sopropyl
nyristate, and benzyl benzoate.” 5. EXAMPLES 30
Certain enbodi nents of the invention are illustrated
by the foll owi ng non-1initing42exanpl es.
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5.1 5-1 f
( BENZOFURAN- 2- YLMETHYL) - AM NOI - METHYL} - 2- ( 2, 6-
WOR@X@BUPER DI N- 3- YL) - 1 SO ND OLE- 1, 3- Dl ONE O BCHUSHFZB19182

NO HN35 0 -42 WO 2008/ 027542 PCT/ US2007/ 019182 To
a m xture of

5-am nonet hyl - 2-( 2, 6- dIOXO plper|d|n 3-yl)-isoindole-1
, 3- dlone hydrochl i de

(50 1) ToRmE AP EB Y T SR é’#ﬁeﬁﬁngﬂgw fiiGle-1,3-dione
hydr&chfbrided.y7 g,Z} mgnm)fm CalCa (Hbxb), cheshy alided BiisdBropilethBlabrine (0.52 mL,
3.0 ) ma, ?ebgegd? oﬁ%‘%rx xa%ghe)%,vago ?flnr : eg ol?ncmd rﬁei%c(i’al agérlg'taém (0.17 mL, 3.0
mmof )oITh2 réagtiorsmixBodmamstiredrat epont ts*%y?feium‘f@d? ﬂl@lle's (Sodhypn g,
trlacgo%bmyarldW$ 2‘:71%d§ g mn?cnpwsmdéﬂ )ﬁldljfh% tﬁmresxllésrsﬁﬁgd ﬁtroom

erat ure overnig Water (20 ni) was. ad
tempp@ttqaewcwg'eqq Vaterd2P mdn) waaﬁ#ef‘ I‘féq‘fﬁ“ﬁ't i’j‘F Eeagan, apdihp H‘d’f‘lér& was
extrabieh hvnt@'dﬂ-@lﬂz €% 50 ). Mihk orghhR 18fcf&as wadhay afith \delete WsdeOHCI (2 x

150 by I il PR R0 Fopa e GG The resicue

was viacmstograifingl usipgiad ethyl avemtechexana gogicap kdng Lherﬁ)g?fiapf the product at

83: 1?%&% acBf l%&%é&%%@@%ﬁ&aﬂhqg 138bityd e;vgﬁ%rgx%%ﬂfs/ 3.9 X 150

W&C et at e- Q
mm,yF s, d miyfnin S0 1wE 46/60 G EN/ QRO Riti.r5al Ipmin (882296 A NMR
(DM%@QdéKVmM@ 90 (m/ m:,‘g/zmom 62648 201y) 2. 4408, 6@(m, 1H), 3.20 (br, 1H), 3.85 (s, 2H),

3. 946@,@@@_%6—1} (d§ b= 8%6 S_I.g I—r[‘aI EHQ ?58 1%& f727.g%é\lh{%H)2’{;ﬁi3’-7.58 {m, 2H),

7.842t, 8478 86, AHN 7.94() 1HB 12@2 (d;)IIH) I”CH)JMIB(ES%S@%) 212.0, 30.9, 45.0, 48.9,

51.5 uﬁsa %?o 821"2'})7 %95&}9@.}% m%ﬁz% 14334% %‘%1 1'48'5';')@41 1573,

167.7. 1864.2( 169. & 2 7; 8n#lCalaHpr CaHod:0s C. SO1; Hl415911>I (@07.1Found: C,
66.00D 1, ABCNWB4( DVBO- d5) 6 22.0, 30.9, 45.0, 48.9, 15
51.5,7103°6, 110.8, 120.7, 122.6, 123.2, 123.6, 128.2,
129.6, 131.4, 134.1, 148.8, 154.1, 157.3, 167.1,
1652, 1&%;2&Z\31]12Mi’1~10911 6-D€ebmipi:m - QSOIEDOLE-
66. 18; H3-4b16iNE 10. 07. Found: C, 66.02;: H, 4.27;
N, 9.94. 5 2

5- BENZYLAM NO- 2- (2, 6- DI OX Pl P RI 3-YL) - 1 SO NDOLE-

2013D|O\|EOOHNO§ o xture of

di methyl -4-nitro 0 2.7 mol ) and 10%

Pd-C (1.5 g) in IAc:etateo(loo m.) was

hydrogenated at 50 pS| overni ght. The reaction m xture

was il $wepdd 4 mixturghf delethyb4-nitraphthalatef (i 5.0 @ 623 mmol) and 10% Pd-C
(1. S%Wﬁjyl%étﬁe @%'&L)%lh%l&togéﬂateﬂ%?g@ﬁﬁ o('gfgxgm—)TheTéh@tlon mlxture was

vent was eva he residue was stir

fi ltereﬁ t’l‘f@k%ih%%“te’?ﬁ% theiliermomeashed vish agitional ey sqriei (0 mL). Frne soivent
was&d@botat@n ahd e xanrs wanstirekdiie dextadesyiThe sdIR Wik fijteddd, washed with

add%ngra}mgexang @1!; f‘"ﬁg cia%l/ed I%JZW{ Blv%sét_p %a%d g%l. ?hg'l 8%%;119% pale
orar@e 28id, & 92%-[)qu(5 H WMR (DRISP-d6bd 831 @s. 651), X (s BH), 6.77 G72H), 6.58-6.65

(m, &fh 7457-(d81 Ry, 1. ) - Step2 Amxture of
A-amn g ﬁal I C aC| d di net hyl ester
mol ), StrPRedyBiHwEpie a(f‘@‘%@“‘i‘ﬁ'c aS‘dO" fﬁ?fBY‘)eStah‘& 3§cgef‘ 0 gmol),
benﬁe@ddﬁly&eé(o%i L, 8. A )EA® hetit ﬁcx@l('lﬁﬂ 2114 240 mnjolWaTH,Cl, (40 mL) was
red at room.t e

t
stlrrﬁs Ftd‘g%l’{l (Sw%eée}tgrﬁ)f%ﬁ e:%?tiy r%odlum E‘Zﬁcatox %o C)%yevads 0(9 55-1! g, 12.0 mmol) was

added, and the mixture was stirred overnight. The reaction mixture was diluted with CH,Cl, (20

mL), washed with water (2 x 100 mL), saturated sodium bicarbonate (1 x 100 mL), and brine (1 x
100 mL), and dried (MgSO,) and evaporated under vacuum. The resulting oil was chromatographed

using an ethyl acetate-hexanes gradient, eluting the product at 20:80 ethyl acetate-hexanes, 1.1 g of

-43 -
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added, and the m xture was stirred overnight. The

reaction mxture was diluted wth CHC12 (20 nl),
wo@keerswt th water (2 x 100 nlL), saturated sodpPCmUS2007/019182

bi carbonate (I x 100 nL), and brine (I x 100 niL), and

dried (MgSO4) and evaporated under vacuum The

resulting oil was chronatographed 35 using an ethyl

4 be@ﬁ%ﬁé@@fé@%&ﬂ@%ﬁﬁ&ﬁ%r jn gﬂ} okt %g%%?g%@%)r%%gfﬁs 3H), 3.74

(s, 3IPCABBGE06-74. ((DIHQ,]ZHZ) 64746659y, 2K, T Q2PN al, i6ED),aé0d(d, J = 8.4 Hz, 1H).

((3I|S ,met hylsu?sig 4& xtur e9%0/ %Zglé%n é;thjJM% %%ﬁ%&%ﬁﬁ r#1.1Pg, 3.71

mmof). 5@ 351 s@@nu(nr’rwdmﬂ)de (50 @29 n @@an@hﬁlo@ Fij-) was etflugedl fog ore fgun The
reactid: mlktuw wasgogﬂd r d&n%%&&ﬁﬁreognd‘]th@%'t s R:Qfopm mleif \‘icuum The

acid dineth Yl ester
residyg wapdipsalyed sowaten (109, mét) ng?d VineHeth (%éf’“r @H ﬂ}é@d dff'eﬁd (HCD,
and r@ﬂﬁtl@ﬂl&turg BEs SxtraR€ Wit RthY] adetateq2 WASH0 (MI_QI e E@nlﬁlﬁéimﬁrgamc extracts

e TREL BEie A i POLLEHL ARSI LER WIS RGN, o
resultihg kolidh2EE@rrddin)ethkd for 2lhpuanthesolidiivhs Bler¢dHEld) qnedandwdmg 0.50 g of

4 beﬁ&i%gérﬁl)ghmf)gcw fi r:@@ﬁég?&t FRfivRd W%B—c?{ §¥hs e 9L, ?HQ 22H) 6.59-

organi c extrac wWere was

6.62\fint WA B7.3¢ Amy 6HIPF. 347557 %i’hdﬂiﬂ% (P‘IVB§®4) and

evapor atsgdl, #nAekixNACHHIbenTEminbGhtalié Rdd &pJU ? lV‘ﬂl%mol) and rac-a-
stirred in ether for 2 hours. The sqglid

amlmwtqﬂyq]@dhydmca{ﬂn&[: %2%g gd¢’ @m@f) iR Byndme (10 mL) was heated ag reflux
overﬂrgh@ mhﬁ |r@ﬁi1d§‘r{)m RiairB alak Cocdd td rodniterpdiayiir€ ladld thelsoMMR was removed

unde% Hjxcuux-}a 6[%5\ ?esgdxe (Nr?% %rﬂslioneﬁl%gaveﬁn gt?%@ﬁ]étatf}gl}r’ %) Tg) (%lg}re’ aqueous HCI
(1502H)). TBeeguebus phase whsieeractbd With ethyzydcataier(®0pimlhalhecombingd organic
phas&g) gérz heli vﬁth%lte) qﬁg&srl—ﬂ% (@x 1??"}" 99111&'\%%11 (%P'ﬁo mL), and the solvent

roc ori n pyridine (10 ni
was msovnéamct@deumefﬂhaxeswbvmaﬁﬂgﬁmatogrﬁehqdela@guaewthﬁngl—g &2 gradient,

elutnﬁ@ﬁ'necp%u@tdat Q@’srnQa‘i’t‘fﬂnBﬁfﬁ?@l‘l?t 'H{eesoll@ﬂﬂreby Bb@led XS st in ether for 30
renoved under vacuum was partl ti

nd
mingjgt %ée’ﬂte@fihwsha%‘éttae%dlm@bethi') a“ci‘rf’d‘e LN %mgaéé’wg rHficamduct asa
yeu((“lmdntz)% yiERE A DEReS 0hH PR C\VAGitex SynrastedCvist h9 @tllig mm, S um, 1

R o 498 P15 S98BL S5 05998, 94 IERERIELSg 1 94201 .

1H)(243x2 130nA), 2.8ha. 9f3l6@ &), g efit(d, Wi 0 Handie 8.0d ki d = 12. ° Hz,J=5.4

Hz, Yﬁf%w(de% ﬂ@ﬁ&d}@l\a@& €Ay, %%t(@%apbm U3y, 23433 (m, 1H), 7.35 (d, J
hanol - CH2C12 gradl ent t he produc

e 6\3
= 4 3 Derfiol SeiH &S e Dol TP i bt A 1B ka C A DMSO-
dg) $11.2,136 %, 4519, eM8l6e104. nrl 13@ P1B. 3y n0,a27ant A i, 12&6.£134.0, 138.6, 154.2,

e di.ti.o p .
1673?3%'631124 pﬁgg /rXBa as g?"h %W%p dw sgfg < gfoﬁ ‘i'-l gl’;N’ t-st.
Founpy 2884241, 47 1; HPIl_C45V\aters Symmetry G 18 3.9 x 150
mm S m | rrL/mn 240 nm 40/60C|—BCI\V01%H3P04|

9. . R DI\/BOd6) S £i:94-2, Q1

H) 53, 432 ‘,__,_ \' N LY 5 =
6.0 Hz, NQ; , 5.4 Hz, | H),
689 (dd 1 =8.4 to. J =18 He. O| 1 6.96 (d J =

1.5 Hz, | H), 7.23-7.33 (m Nd. 3 25 = 42
Hz, 4H), 7.56 (d, J =8. AP, J =

Hz, 1 H), 11.06 (s, gjﬁkﬁiSCN (DI\/ISO d6)8222

30.9, 45.9, 48.6, 10 , 115.9, 116.5, 125.0, 127.0,
127. 1, 1§t%p5 Aldhtle ol&%nﬁm-ﬂlﬁ%hz,acxdllﬁl?etﬂ-yl edter/(084 g, 4.0 mmol), 2-

furaé%«%;%f (01]§Z ﬂ}{-‘ §§Arrr1]%|0f) fﬁ(_‘? LS (tjlc a% EIII’(?P Héqgéigmw?) 11 C}i—ll2 87 f&! mL) was
stirdd atlrbord SemBBatdre For 10 minutes. Sodium trlacetoxyborohydrxde (2.54 g, 12.0 mmol) was

add%c’k/%@ PJ %&Eﬁ%@é&@%@fﬁﬁ%ﬁﬁ&%@ vY/LI\IJ\%lUEé\ﬁLv)I_iIthOCHzCIz 20
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Step 1: A mxture of 4-am no-phthalic acid dinethyl
ester (0.84 g, 4.0 mmol ), 2- fural dehyde (0.66 nmi, 8.0
woraB2EMz acetic acid (1.37 nmL, 24.0 nmol) i nPCHREHAT7/019182

(40 m.) was 35 stirred at roomtenperature for 10

m nutes. Sodiumtriacetoxyborohydride (2.54 g, 12.0

mol ) was added, and the m xture was stirred

overni ght. The reaction m xture i | ut Wi t h .
mL), 39 '@dzmtfz‘(?)atef @ x \9prigonrues s w@m@ lg(_’l ﬂéé‘“dd’{‘j‘? (100 mL),
and dARS (1RI@S®)ahd Walperated Ander MaCuuil. ) Thesadultirgtotidva eliontrographed using a
eth l(glﬁgt ! Onagntﬁsggré%igl%bm‘%ﬁéfﬁnd@e: It\r';ig %(ﬁ %(%%h@'aletate %n%ngg Ilelq %of 4-
[(furanaz-yhrhﬁtlmthztrmgo]amml@dw @sidigmethyleestaylin 3@ viglds - HMR@MSO ds) 6 3.71
(s. 39 %%?Q%ﬁ% %Liﬁte(gnﬁﬁb%zoﬁﬁ?%7 &0 @088, €635 8 (m, 2H), 7.18 (1, 1 =5.7
Hz, 1[P()f TA&AS3 Ak hyl ) - ami no] - pht hal i c acid di net hyl

eSt er, |S@e;9ﬁ % Yrigtufh of 4bf(AIMR-1- Qh«ﬁ@'yd)@)mﬁo];’ph?ﬂblﬁ aén& dimethyl ester
(11 l( g,n?: 82|_rﬂmolé g%(&ﬂ\g %urle Pﬁldr%&_@é (S# n]_IS) l(itethaljdl —(@"714) \'\_/Es reﬁuxeg for one

hourHJThe reabt®on fniGdird was dbled tc.Stc@Fn t2mpdkature g the eflvent was removed under

vacuum[ ([fhg re(asn u% TAAL E@%\%H)in @gﬁ ?8 ﬁnﬁh@LQth @rﬁh @Hd@ma be(% mL) and

N sodi um hydréxi d
acndxrﬁiﬁ(} (H(ﬁl) e’ll‘hmqmltn(g]_rg@tmyvag\ggrap@ﬂ withethy] anetag@ x W8 mL) and the

orgadi Q?hfsﬁg&‘ats g\fag}\eem\h)iﬁv\x;ia@?r‘ﬁ@§ lggﬁllﬁ ganﬁi@ilg@%g@m Shpbaeated. The
SOl.\V S \' u .

resulttlég selidevagstirred v§§8]e{}g}ﬂ%r[%uwa?‘léq, so?ids@s ﬁl{ireé{l oRIYR tg &4{1@ of 4-[(furan-

2- ylxﬁéiaﬁbam(rﬁ]-phthm atld) innande yirtd; Ol NMRI (DMSD)ds) THE3 (d, J = 5.1 Hz, 2H),

631485, 2 gﬁ‘? ma)xgag Fad'§e 3L A% ﬁasl‘g[)t 96?% hy! ﬁmm 306 (£ $=5.7Hz,

organi’c
lH),vhfﬂe’l‘GQan’-HDO@ i pr, ZHr)d dri ed (I\/gSO4) and evapoar at ed.

The r e%ﬂa[‘ 5ng n?ﬂ{ulr(gofwﬁﬁﬁﬁﬁd f-&ﬁgetﬁ}n) @rﬁﬂ@]‘ pﬁt@a[hc?acﬁ(w 4S8 g 1.7

The solid was filtered ive gI 4-[ (furan
mmgl) mdne@ﬁyqn)m@&wtmmldﬁHilvﬁra’lchleﬂ%ﬂc@c?7 & h 74121% Y ingpygidine gl ypR) was
heatécpﬂsghg(@ve@ g’i\t 3pheliactidn miRure Wik .codlell to rodm t&n&lat(n‘é andl the solvent

was Gengyeé ur;q[er lc_fb?ﬁuuyl_b'l‘he %esai@e (V\tas pgmnorg%-}aem?en e yl et'e;'t)e (150 mL) and dilute
aqueBu5ﬂC7(160 rr(Lm Tﬂéﬁque&& phbse( Wds, exﬁH)ted Sttiepth@: aciAatm( xa0unk). The
com%n?d o{%gr%f:)o ases wé/re washhe\é vzltha u aqruQQus E—R{Iﬁf 456 ﬁlll‘g mel\%atgr (2x 150

and rac-a-am nog rocC
mL){ §1d2xTe gplveht Fagymembyed umdpyvqcmrne'rbel@smf) wmrom%@ﬁrweévsmg a
meth#bl-&X (gvgrraﬁli'e&hélutxr;g}ﬁe [)x%@ﬁét a9m9@'h?é¥hld5@ ORTLE ARk @&uttﬂg solid was
roomtenperature,

| vent
sirrci 3 FFY OV Bhte AP el waos fpe:lz??%%r b b SR e”g%ﬁfy prd frica. 1owas

punﬂ@(ﬁ&}aﬁl@pe(ritﬁ@ HALC @il ki dcbtbRitrilaGuacd hbﬁc:bﬂelu(u’i@ﬂhe wkductin@s:55

a ous e Xt cte t TR

acetﬁﬁ;}rqe'ﬁ”ﬁtgp anadzo \)A? ing 910 rOr %4 gh%grogucq as X éel %?ﬂg 8n Q}‘%q'leld mp 143-

145 §C] WRTeC M@I@@@S’mh@ry@l & 3195901 $ﬂ_l)1maﬁ| dmg\ét‘ré.y/m(nz 240 nmA0/60 CH,;CN/0.1
9% HIbO,, 4%‘&96 {¥4 5 Gl Xk (M@@d %5*9\1% WG, 11‘1202% 6008, 2H), 2.82-2.94

re e was chronato I
(m, G SF g A5 Ghbd T 1S 4w Eist (TGP e a2t 6 94-
7.071(a€ 2HG S 376D (n5,BIH) A1 N@sS(s 26H)s PCrvietst (DIVISER hrars 2002 BOD AN 3, 48.6,

os R L B3 o LA B8, PRI M8 U O Pl0 . 2

AnadrCawiebo@istsNk@stiat BsO:i G,a0r8at H. €B UtN.rid.88 hEopndo Gu6l- 583tH 3.87; N,

11.40: 55 acetonitrile:water and providing the 0.24 g of
the product as a yellow solid, in 41%yield;, np 143-
145 C, HPLC, Waters Symmetry G 18, 3.9 x 150 nm 5 m
Il mb/mn, 240 nm 40/60 CH3CN 0.1 9% H3P04, 4.96
(96.16%; '"H NVR (DVMSO-d6) S 1.96-2.03 (m |H),
2.44-2.60 (m 2H), 2.82-2.94 30 (m 1 H), 4.44 (d, J =
5.7 Hz, 2H), 5.03 (dd, J = 12.6 Hz, J =5.1 Hz, | H),
6.35-6.42 (m 2H), 6.94- 7.07 (m 2H), 7.53-7.61 (m
3H), 11.06 (s, 1 H; 13C N\ ¢ O d6) 6 22.2, 30.9,
39.3, 48.6, 105.7, 107.5, 110.4, 116.0, 116.8, 124.9,
134.0, 142.5, 151.8, 154.0, 167.1, 167.6, 170.1,
172. 8; Anal Cal ed for C18H15N305+ 0 1 H20: C 60. 88;

~ A A A ~ ~ ~NN N "~ N~
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35 -45 WD 2008/ 027542 PCT/ US2007/019182 5.4
5- (3- CHLORO BENZYLAM NO) - 2- ( 2, 6- DI OXO- PI PERI DI N- 3- YL) -
WO SOBRDBKE-1,3-DIONE O O H N C , N O N -L= PE&I/0S2007/019182
Step 1: A mxture of 4-am no-phthalic acid dinethyl
ester (0.84 g, 4.0 mol), 3 5 chl oro-benzal dehyde
(O 91 m., 8.0 mml) and acetic acid (1.37 nL, 24.0

in CI2
r at 3
trlacet

m xture was dil uted vvlth washed with
water (2 x 100 ndi), 3 b ch bonate (100
m.), and brine (10 ) ,Hand drjed (MgS™) and
evaporated. The res ing oil vvas chr onat ographed

using an yl, 10 acet te e
t he rodﬁtg WA at @gmggo )ée a'tc g'ﬁek"éeﬁ l“ti’@(#“&g“f)mmol) 3-
chlage- (’@‘ZG‘WW@@ Bemiys3. &mmrd) arwmcman dcis! @EHTAnIcli 24t hayb!) in CHLCl, (40 mL)

was%ﬁﬁg{ at rb&n %@eﬁttﬁb ¢or 16'#1 Nx\(gi (SQM%Q{ ﬁ{@:et&y%on%%%érﬁie §§§H g, 12.0 mmol)

waszfiged qmdztbe ml)ggre(\Yﬁs smd ov?rr@t ( ahe x:j:actlog n@xt]q&e wgs qlb.xted w:th CH.Cl,

(20 &anaééhedﬂwm lwtater € 0f004ni )3 sahrhen @%dolernbydlamagngphm%#ﬂdqmne (100
aci [ est er . . 30, Mo an sodi um

mL Sae SRS 1R -V hmetatic s Pesu i OiinyES s TP e S ety

acetatachekags gradithbt, dlntng thaptodoet an3 X 6 Y etby veasta dekands, 1ol Orgodfifh-(3-chloro-

benbfTRAE Pt fic LR hAR RS ENE NSRS HTUAR (HIRRLAYBIHR, 310, 375

(s, 3Dt W30 EF5-Q Bz, 5666 0 (ardiad 2873%m. S ’ 61 .(dPre9.0 Hz, 1H).
resul ti ngeepiXtAIRBWRSf @3@ Eﬁl@*oel%n\ﬁ&lﬁrhm%§ Bl‘{thalﬁzca%tdai‘-lﬁetﬁgl ester (1.10

g, 3%@{@0!?3&3@8(?91$ﬂ?§y£87? 3 ( Eﬁ hax\@ﬁb()v@vg)p%?saﬁéﬂ(ed for one hour.

Thepea@tibdl igurk. vl cgoled todedrd tentyietoiire; dndnksydorghinegs-rpdibvedlunder vacuum.

The%g%&jqﬁzwasfisgo/f)v§%%gga%e§(EbOEIrEI\B gvas iﬁﬁ%ﬂ?ﬁﬁ (?Zc lg)g mlé zB-ld acidified

(HQHz | The regulting npigtupe g e(xmlcten-gv:th gth Ftag 2 e(rh()O mLp{)and 1lge Gganic phase
was(vbal'shedszgth wate} e 0 ﬁ)‘ﬂiﬁ& 4) and evaporated p7rov1dm§ 1.00 g of 4-(3-

‘H‘Prg? -chl oro- benzyl am E %ql e %&
pryylagpe)relthatic aasinnﬁaéweaqi. HNRRH o m)érﬁg%ye(d(bref Hz, 2H),
6.596.63 (i, TR )1 8 (0 J PII0l M, N eN),(248-TRY (pEDNR.ab-gd1 @, 1HEAL.8X (br, 2H).

over ni ght,, _The, reactio Ql(gncmtom §enW81§mmo§;8§tﬂahc c;doéa%g 3.2 mmol)

t enper at 0r &, > MITFHE °L ST SRR
andvacotamindgliearimgle dydrovtreriqea P52 2 DA adnctj)atnvwedme(WhL) was heated at

reﬂ%ggxtegﬁ gl-ét( ]I%Q p%kt)onarn%u% 1&/951 @oo?e% &@%ﬂﬁ@ﬁl{)ﬁl@,uré g[r?cpthmsglvent was

r%g ous ase was extracte
remoY@unge) vacqre. Teorepidvrovasoregiiipned Wswﬂ%é peethya@ﬁ@gm) and dilute

aqu¥bbds il 38 SLAAHRAUGeITIChhdse whs dfhcith wifReh e (180 ¥iL). The

Comjlbh'éedroé%ﬁ)" g%ggwrégen‘?%hﬁcfgé? \A@rs{g rac?ttr}g}\x/ Cg& e{50 maI(,: ang] water (2 x 150
mL)yehd tiesblvEizas Zenpvad usdet vaahuoit 1 Tihg résiie rao diroma@praphéusing a

metﬂgjfol @PFIZ @dfﬁ?)} %lutn-ll;? he', ?alﬁl % @%S%ﬁétfaa%oy\@ﬁ St ’Me rggxltju{é solid was

stlrwésm@dthwlql 5 a'élaiptﬂirwelan Thewmms filteradl, @a@shgd lwetu aﬂ@tl@ﬂawethanol and
dridd-198ive 0%l6 o dTehdroalieess a%%ll@w)é@inll N&Rlyidl; hp290R%8dce k—HLLC Waters

R 2 R A S T NS N v
(998.1%0; '(AIMR (DRISO-ds)H INVIR2 O DIVBOHHIG 2.48-21599fn; 2HY) 2.8(1+2.93 (m, 1H), 4.49 (d,
3= Blo 12 28875202083 (0 1 26y, 2= 8318 9, 6Bs-clod P, 28, H 3 H42 (m, 41, 7.58
(d, J=8.4 Hz, 1H), 7.72 (t, J = 6.0 Hz, 1H), 11.06 (s, 1H); *C NMR (DMSO-d;) 8 22.1, 30.9, 45.2,
48.6,105.7,116.0, 116.8, 125.1, 125.7, 126.9, 127.0, 130.4, 133.2, 134.1, 141.5, 154.0, 167.0,

irre room
-2 -D?E)XO-PIPERIDIN-?)-YL -

-46 -
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J =6.0 Hz, 2H), 5.02 (dd, J = 12.9 Hz, J = 5.4 Hz, |

H, 6.88-6.98 (m 2H), 7.30-7.42 (m 4H), 7.58 (d, J
we2@s2td22 1 H), 7.72 (t, J = 6.0 Hz, | H), 11POBUSBN7/019182

H; 13C NWR (DMSO-d6) S 22.1, 30.9, 45.2, 35 48.6,

105.7, 116.0, 116.8, 125.1, 125.7, 126.9, 127.0,

130.4, 133.2, 134.1, 141.5, 154.0, 167.0, -46 WO

er RO SRR B AEL bt B B o s
C, 546104, 3N4; NO1ek96. Found: C, 59.61; H 3.84; N, 10. 36

5.5 5-1 ( BENZOFURAN- 2- YLMETHYL) - AM NOI - 2- (2, 6- DI OXO- 5
Pl PERI DI N- 3- YL)-ISONDQE-lSDIO\IE OOHNO OND

N @% r4e] AU RAN s TE _\r:.!.!gz. -1 e :.._ (J
di net hy | EIPERIDI ‘ O

benzof urancar boxal dehyde (O 8 ,.8 0O mmol ) and
acetic acid (1.37 nL, 24. CH2CIZ (40 L)

was stirred at roonmo 18 minutes. Sodi um
triacetoxyboroh%€1§kbeﬂ% 54 g,010 12.0 mmmol) was
added, and the ure s stlrred overn|ght The
reaction n1xture was

),
washed wrR lndt B8 °§d{4 ib‘G’OnFLh}hal‘g gf dirpet lgyl %gari @1,%4 g, 4.0 mmol), 2-
beniufﬁ:ranidaﬂmaileel{yﬁ@@ SLnL, RO chmdly dndectkO@id L ndlnd4dimied) in CH;Cl,

(40 ‘rhlg? wg%tlrre%%t ?Ergﬁilre f:Ep ?(% En?rﬁ:ltjés ?&%u%' hac%?cgborohydride (254 g,

an e
12.Qynamd!) eves adcteldumdrtge mh@urp Mael ermedaltverzahv SThet rhgstion gxtaeavas diluted

thlg(éllag:lg(ZQfmlfb st(htsa@ g?tﬁf“%'ié‘gz 210 %5 t}thu)a‘té@rQoH‘lQ]n HEH-BRakie 100 mL), and

bring £10§ ml4), Exgi c}/rgq)(Mg§07)6an(!§vap§F®ted 4[%8 Gestlﬁmg 911&Na5 clyomft)ographed using
an e&b’) ace&t@ﬁex@n&l’gddﬁnt %‘rﬁnng?he.?lﬂo%cQ& 2(5[1’5 ezl ace?ate35 801g,of d-

oegpotirap sy QP Ryalc Rt Frosibhey it yida D iMicomsoay
3.7d{snBhh§ 176 (2 8HRM.J60d35= §.7 I‘&, 20), G776+6) 8 3a(md 3BIN 752%7 &f(m, 2H), 7.35 (1, J =

60mdf,_gx47gﬁ7(6§erT§I){)l n ethanol (100 nL) was refluxed for
Hour. The reaction m xture was cool ed to room

t errper at §?e§ 2: Aitpee of dil(hepgofiurar-2 yaResbdramimolrabfgalic acid dimethyl

esteY ﬁF&gJQ'B 3-6hﬁm51§§hdjyle s¥@ S AL &SALY 65D hi) watthol (16W0mD}-Vas refluxed for
with CH2C12 d‘%lzcx 100

°“e1qﬂlé” Weut ﬁ'bmfﬁ“%f’ ofled tgméltﬁmamwr? W“gf*}?ﬁf’g’g'i‘é’faéf gnoved
undéRvacunidr O The fesidadetag dissolved inbwared 100 paiiveashaiweittsCHglle(2 x 100 mL),

andvﬁ%aﬁg :ﬁ% h ngs'e%[xltlég n%xté!%%@%)(w;}cwdlvﬂgm &MH §9‘ﬂte (23{] %O mL), and the

evapor
COWQEQWZGHMWQEWWWW)WM%F 18Rl dricd4MedO.) andomegorated,
proylhﬁl%‘@hso _ﬁ}f”%en&%gzdﬁ)netﬁggmﬁﬂmf -Bhthalicactll; m 9824 yidld) 'H NMR

(DMi6-de) %541&"%2 4'(_90§:lz Tz}ﬁbs ‘715 rg 3}%2'_%.;1 §%i}§i(mo§1§), 791761 (m, 3H),

lzgt}db(kzenzofur an- 2-yl net hyl )am no] - phthalic acid (0.80

nd_rac n I
( 0 42 g, gge%é) R 1 ture oqu}ﬁ)mazoqgrjar?-g%ﬁﬁ%&@ﬂm Xgi]rp%‘%lpahg a!:ng ?0 80g,2.6
mmo8fahd xacw@mmqghttanrﬂ‘lldehyctmdﬂqrtdn (Ot .- emived) i opllidice ¢2@ mL) was
hea’Ee‘a%mehGQB@Jrﬁ‘&gH{ erhe@&qné;m.x%ﬁk Vﬁ@&oolé@ﬁé r&o‘?rm}ﬁ%graﬂﬂé’ @hd the solvent

vacuum he resi due was partltlone bet ween et
wa%r@@pmdelrre&mcmry Thriregifpqives ragitionekbrigeqqethyl mﬁtﬁﬂ)ﬁo mL) and dilute
aq uI&!% mt(esmmp hreiseeaquess PK4se aak eﬂra\Meﬂ Rvithteihyl ackeftd @0@mL). The

h nbi Rh
AL T AT S N
mL},%0d theisplvedtrwhsirémowd qu@ntvamm Thenzyidde wadehromaegraphed using a

met-i'-lgﬁq1 rCﬁ-ﬁbg gIZd\{@% e‘ﬁﬂirng n&%@pg%%SqﬁétMOﬁCHZCIz The apgrognate fractions

anol - elutin roducCt at
wenegpplss and tgaRd ‘Q'th C\qqeloaygg PRt e $r %léqr?q)qhgough Celite, and evaporated to

give 0.68 g the product as a yellow solid, in 66% yield; mp 259-261 °C; HPLC, Waters Symmetry

C-18,3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm, 50/50 CH3CN/0.1 % H3;PO,, 5.14 (99.16%); 'H
-47 -
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were pooled and treated with decol orizing carbon (1 .5
g), filtered through Celite, and evaporated to 35 give
wa@2@8/0g75the product as a yellow solid, in 66% RCEUS200MMI182
259-261 C, HPLC, Waters Symmetry C-18, 3.9 x 150 mm
5gm | nb/mn, 240 nm 50/50 CH3CN 0.1 % H3PO4, 5.14

(99.169%; '"H -47 WD 2008/ 027542 PCT/ US2007/019182

w005 Ak SRl Ay AT -0

2H),(58B, (dd, J= 129 BizHzs 5.3 He, BH) 6184 (s, TH), BO18Hd k= Mmyz,,fr—om Hz, 1H), 7.12

d 7 B
(d 1« P'%xll? fz’tgzv 153 2%0(1#2}1%?)5’2 I é‘lz((n (391% 7]72-(7]5 5., ‘(7"¥iz i'Hi"h 06 (s, 1H);
5C WK NFO-40D 3k BU9: 15691007 55 MO LN 1) - 8209, 1235, 1240,

125.80129.9, 481 §,153.04.53.2, 19951,8.6711067%, 110.6. 17281 A, Galcd B CHH,/N;0s +

o113 Gos B dasiag P8 g S Caa e 7 o

C221- 117N305 + 0.1 H20: C, 65.21; H 4.28; N, 10.37.

Found: G Lerl OrbieHERYL)-N-1218:6 PIPERIDIN-3.YL)-1-
2- (4- CH HAL YR ISC 2 EACE] E
OXOZ 3- =o- YLI - AMDE Cl
OOHHOIMNO N§ 10 A nmixture of

3- (5-am nonet hyl - 1- di hygy a5 1 soi ndol - 2-yl ) - pi pe
ridine-2,6- dione Ny . g, 1.29 mmol),

4- chor ophenyl acet yl n/~2.29 mmol) and

di i sopropyl ethyl amn mmol) in

acetonitrile (20 nL) Vs stlrred at room tenperature

for 2 daxsmxuﬁfkcuﬁ3L(gtha;hnAnahﬂno&tbendea@extoyikmﬁmlatymp.pendme 2,6-

PR NI N SN T MR ——

diisypropylabd iatirer(ald 1 ade R@Tirbmol) & acawditnia iz mLpwes stiered atiSog

tem%?thg%o%?rgfgCkddl&gnaiéﬁéllogl]&yfggcﬂ%@n%rég@ 6;1 mré)}vgs added, and the

reacpiy) myperpre H05 gt@rrezg-fg@\mwrg The-bdyas §ltered, vaghagirgith addmmcetommle
and Mg‘ Q@é 0.3 %oeﬁ‘ne%r&}%clgm 24b/4 iﬂel’d %1@.’264&6%6C§ APLE, ‘H)a(iers Symmetry C-

18, ;92:51 sg nltg, SE}H:P 14rp6|:9m15 Pt %&0;36\9(&}@%1/@ fz&H3P5)4,§ 23 @8,327 %); '"H NMR
(DMSO;) 579592 .73 i, 1(HY) 2 621)2 46 {mPTHY, d,532.63 (", BHLR.8622.98 (v))1H), 3.51 (s,

2H), ﬁ%@&é éTJ‘éﬁ)zg g(é'%i —} 32z, éQ' s gl-{%sl’}?%7 E% 43 3metNVB 67 (4, )= 7.8

Hz,3H).6.6722, J& 6.0 PlzOIHR2 70. e9 (s2 8H) " CIISMRADMS0-9,) B2 % 312, 41.5, 42.2, 47.1,
51, 61?1526 12%212'370 1523171’3195171% 4@919 1]3?]3 @423 ]112 79167‘\1"%99 171.0,

HO 61. H
172»2 Aga‘?@f*lcqt&;{?@z“z@‘soecil 592 PHO C461438; H\u“ 8; I2109 7325"‘5*"9‘ C, 61.52; H,
4,40\ 2-402, 6- DI OXO- Pl PERI DI N- 3-YL) - 1, 3- DI OXO- 2, 3- DI HYDRO
I H | SO NDOL-5- YLMETHYL1- 4- TRI FLUOROVETHOXYBENZAM DE
CF3 O~H O | NN—L O OOAmxture of
5- aﬁﬂno p ﬂu B-Rij HN+3 3-TH -2 -1H-

NDQEAS ‘ ROMETHOXYBENZAMIDE
4- trlfluoronetho benzoyl chlorlge (O 70 g, 3.1 mmol),

and 30 triethyl aq in DMF (20 i)
was stirred under at Hro for 1 hour.
The m xture was p et acetate (75

m.) and water (75 rTL) Oand the
A mixture of S-aminomethyl-2-(2,6-dioxo-piperidin-3-yl)-isoindole-1,3-dione

hydrochloride (1.0 g, 3.1 mmol), 4-trifluoromethoxybenzoyl chloride (0.70 g, 3.1 mmol), and
triethylamine (0.63 g, 6.2 mmol) in DMF (20 mL) was stirred under N, at room temperature for 1
hour. The mixture was partitioned between ethyl acetate (75 mL) and water (75 mL), and the
aqueous phase was extracted with ethyl acetate (75 mL). The combined organic layers were washed

with water (3 x 100 mL), and evaporated. The residue was chromatographed in ethyl acetate,
-48 -
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aqueous phase was extracted wth ethyl acetate (75

nmL). The conbi ned organic | ayers were washed wth
woi08/027582 x 100 nL), and evaporated. The resi dBET/MAR07/019182

chromat ographed in ethyl acetate, -48 WO 2008/ 027542

PCT/ US2007/ 019182 providing 1.1 g of the product, in

75% yield; np 200- 202 C, HPLC, Waters Symmetry C- 18,

B T, Pl T b G QSR O 10,

150 fum, SIprﬂ;l)l,mIQ/IrAﬁ 220 68, §0r50 ZHYCNR. BB-EPOB, 486 (97.96%); 'H.NMIR (DMSO-

ds)afgoz% 1‘3—1)2%46/%@{ 52&2 (sgdlfo T:}H&%&FS"ZJ .01z 2fY), 5.15 (dd, J
126 W05 B Herd DR T i, 2, 751781 G SO 015 m 21834 (6 = 6.0

Hz, (ﬁ) 1l lb‘lks 1ﬁ§®d\¥vﬁd@\%d@5 31522%2.1,0@» 439, 4&9 429, 3éq,4& 85), 120.7,

122. 9_,2@35? %ﬁ_ 189 8,1]333 %13&@%324 h4y3, éSO 1,51(952 1%76051571 169.8, 172.7;
Anall €341c forkBH IF;NI6Q (3 55.38,21,3,39; Analsd. EalrddlCf 35.38; H, 3.18; N, 8.69.
C22H16F3N306: C, 55.58; H 3.39; N, 8.84. Found: C
55. 38; H 3.18; N, 869 58

N F3C\ NNO lic OO Amxture of
5- ami nonet hyl - 2%¢ di oxo- @m ) -1 soi ndol e- |
, 3-di one hydr och%@d\[('ﬁ{ 0, ),

4- (trifluoronmethyl)-bepzoyl chlogide (0.45 i, 3.0

mol ) and N, N-dii sopr8py| ethylamne (1.05 nL, 6.00

mmol ) i nAadeteneftSraniigorhi@0ylrd-¢2) 6-diaso-piperidied- )al-lsbmdme -13-dione
hydlf:oglﬁgrgc% %d% réol? M x‘l;féusalp Eﬂg-ééngﬁyslggfs Mé?oz‘r{ﬁ%Lt%o fmol) and
N Nabépmevlétmgnrm)(l 05 md, 609 amlcd) ipraaetenijtile (Zﬂaslh)e\dawltrhd at room

temﬁgriturteQ'oxaﬂh@Qu$hﬁQactﬁ)g nﬁxt%mvm-c)on@eﬁgatea\’aahg Ehe(rgsleﬁje% dlssolved in
dri ed Ngh?%f , .and evapor at ed under vacuum

L)
ethyj %%?Fa(ﬁl@ O ig) @‘i’aéﬁ Wéﬂwﬁgﬁeﬁ o 'tg dHE'Fﬁﬁ‘I’F(S’PS %@1’21 50 mL) and
wategr(adnemth) adrigt |(Mgs¢)l)ea:ﬁre®dwitecahm§r Seunmal traafdsrdﬂ-l?/a 2.
chrofm u lelrl;] zapleeancil\eﬁ-lsc\ls} ér%{ eé-g, eluQm]gttlhere %rcg CE% méthanol CH,Cl,.
The Ze};uktﬁ%syludai’vgb stlnpd inG8het E@en’@ghﬂlﬁ&t@ed‘dﬁd dniesl tSgivRIOIE6)E of the product, in
oGikid, n%f £38%17626. 1Pd.c S Hers!s gﬂ% rb 1@43.% 'i‘fﬁ 40k 291 1 mL/min, 240
% H3PO4, 8. 49 é
nm, 20@9 LG s TeDn 3905, sz%ea H FQ@BMSQ A B0h8.0p . 1D, 246-
2.63Hn, 26,6884 2l96 dn,A 1D, Hed, J 2H)0 HE, 21D, £ 08l(ddJ)) =14.8 H, Hz 5.1JHz, 1H),

= vy k- 7 - 7 213 =
1752 i, hble o b B3 e A vl fhaasd 5,580,309, 42,7
49.001%22.0,423 8, 1234D(q0] = 22Q@38 Blz), 123464, JE2B79He) 1282,422.20138.3 (q, I =31.5
Hz)HZ3)1 6, %@3’55 4136@} 14]72-125 1 562'%)51671123638 117%37 g\nallég'lcc;afog"szz}ﬂéN305F3 C,
57. 53?6'71 %}51,1%79 . 'Fogod: €, 5123 13- 3% 998al cd f or

C22H16N305F3 C 57.52; H 3.51; N, 9.15. Found: C,

57. ; A

ACI 12-

A mixture of 5-aminomethyl-2-(2,6-dioxo-piperidin-3-yl)-isoindole-1,3-dione
hydrochloride (0.97 g, 3.0 mmol), 2-thiophenecarbonyl chloride (0.32 mL, 3.0 mmol) and N,N-
diisopropylethylamine (1.05 mL, 6.00 mmol) in CH>Cl; (20 mL) was stirred at room temperature for
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A m xture of

5-am nonet hyl - 2- (2, 6- di oxo- pi peridi n-3-yl)-isoindol e-1
w0 2e0diozrse2 hydrochl oride (0.97 g, 3.0 mmwol ), PCT/US2007/019182

2-t hi ophenecar bonyl chloride (0.32 nm, 3.0 mml) and

N, N- diisopropylethylamne (1.05 nL, 6.00 mml) in

CH2CI 2 (20 nL) was stirred at roomtenperature for -49

WO 2008/ 027542 PCT/ US2007/ 019182 2 S. The ar gmni C
2 dayn A opgaaicphatferpsas brdd it isiERY XP9 s Meser (2 x 50 mb),
drieP(Miz S, &hd eaap&fraw Lmu&r,vgcwm.eme(rh@mas caitthatopRph el a

unde cuu e.residu r oAt ed. usi a_ ..
A e R e

stirreieit ety bhce@H2fGR 2 hotirtaad filenad ta gige €69 & df haprodett imr588o yimld; mp 219-

. h filt d Y 5 )
221 2 S L Syt éé@%fgfiﬁ“%f’ f*‘n'fg ERE LS iy s d0o cr,onvo.
% HyRQie$.§4 (85riase) JH BMR(DMSG-do) 4 589390 (3. kD). 2.4917-64 (. 250P-83-2.95

(m, T ﬂgﬁ%sﬁgmﬁ §Q £HBENID), 3.15 YdBRio 192, 84 I PH-83%) 7.1 HANMRs 1 Hz, I =

O de)_S 1.99-2,09 1H), 2.46-2.63 2
3.6 l%z_,éél),i.'@%l% > 4HDpy 91 _,g‘f 7(.85?—12, JI%Q, %_2%01_5 gg}qu ’1_%}, 18.13 (s, 1H); Bc
NMRAOMSD-&;) $229, B9, 42.474%041 210, 123:),,128.081(28dt, J258,113H2, 131.6, 133 .4,

= 2.6 7. 79 7.84-(m. 4 . = . .
139.[3_[21’43“4, }Lé'l?,gl_%z@ ﬁ7’.1,§g9:.g,61.%g.7’_§}1a1| E%d K)I%gféﬁtaggs.l'c,éb'/?z, H,3.80; N,
10.573B0umiMR, $DAMBEL A6 N, 1028, 309, 42.4, 49.0, 121.9,

123.6, 128.0, 128.4, 129.8, 131.2, 131.6, 133.4, 10

139%]3,?, éﬁ% 4. 1614 1670 1671 1698 172.7. Anal

Calt¥ f —éﬁg&,.' : % OX0- TIN-3.YL)- L3y DEOXO-2.3-
Found: CUE¥DRO-IELISOINDOLS-VIMESINLEAMIPEANG ¢ ACI D

12- (2, 6-DI OXO PI PERI DI N- 3-YL) - 1, 8- Bl OXO 2, 3-
DIWDROIHISONDQ-S-YH@@E?M Q0 HHNO N
I 15 O0 A nixttmjh{ﬁAer

5-am nonet hyl - 2- (2, 6- dyoxo- pi perodi n-3-yl)-isoindol e-1

, 3-dione hydrochloride (0.97 g, 3.0 nmol), hexanoyl
chl or i deAmpxuwpe of S-aminomethpit3-(Zardiokp-Riperidin-3-yl)-isoindole-1,3-dione

hydfchiSAE! @Y £ nthABhH NMRxdnby PchidHde (4P ALTEIR! mbif arkd NN=

(20 rrLéyvva_s stirred at 40 C overnight. The reaction
diisopramiseyIsmee bt B 680 s ind ety avas sifed #40 °C oveight. The
reacsioh Wetirewas cbalBbicadornd feheieratare Hnttheldod eROvAsa i ohed unBé& vacuum. The

resi%ielsvfﬂg léi\llsggmelzecg i&ie‘%ce?agee él §§ E&S,ﬁ;ﬁ%béﬁﬁ %{ith ﬁﬁg gcguf\é\ﬁs; llquléa x 150 mL) and
waterl(} x 180 imdd, rivig SULFOs)anmd ervpqratedivatir vardem. The (ridue Waestirred in ether

(20 Fr&ﬁ b%}ﬁng}’n\@sr té_triegu[tﬁ)g sjbl!ﬂd ShdBitered 28 dpl%t) umé?('&iuglm to gTJEQ).?l g of the
reSul ting soli [ dri ed under_vacuu

ul t1ng, l'id was filtered and cuum
proqugt, dj QAg0 giekdy mgp b8-1#0e’C: BiPLtuRtaters By raeny Fdfa? -2 g 50 mm. 5 pm, 1
mL/d-248 QmC3 0/FPICH,; CMAL EYSH-BYnTeEt T (98 To%sd;, ' HNRY DMSD-AING 686 (t, J =

m [ m r l..% 4 _ 8.
o bl P, A0 48R0 T RO B AERY 58, 2 20
2.633(H), 2H). 2283-2.98 8m( HH), 4K (d, 1 =480 Hz,581)( fnl4 @ld) ] =229Hz2] §9.4 Hz, 1H),
- .t-.'.! >~ . ’ ] 13 ; -

ooyt ok {Lohg 318, N AR 210220,
24. ,Hé.?, 30.9 352, §1.pA9.0y 1218 12315512977, 1.6, 173;3#32147’(.836}6_%.%167.1, 169.8,
1723H) 72. 8. Akl QaledForCRHANNG:: Cl64D3; HL 5.023N( 10.901 Fbilnd: £362.20; H, 5.99; N,
10 MR (DMSO-d6) 6 13.8, 21.8, 22.0, 24.9, 30.9, 30.9,

"35.2, 41.8, 49.0, 121.8, 123.5, 129.7, 131.6, 133.3,
147.8, 167.0, 167.1, 169.8, 172.5, 172.7; Anal. Calcd

(I

fors.gﬁo"%!ﬁ%ioﬁc A4D33: 2.6 p10¥8 1 Q. viRH8%$10%0-
62.20; Hp30p [’Yl)ﬂo-lﬂ-‘isééﬁiabﬂm-baym 1
12-(2,6-DTOXO- PTPERTDI N 3- YL) - I, 35 DI O
2. 3- DI HYDRO- 1H- | SO NDOL- 5- YL I;{\é;M;:DE 00 H

H O

/\/\/\n/N N
1o [o]
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~ H/ NO O -50 WO 2008/027542 PCT/ US2007/019182 A
m xt ure of

WG 2@miopsaet hyl - 2- (2, 6- di oxo- pi peri di n-3-yl) - i spCTUS1007/119182
, 3-dione hydrochloride (0.97 g, 3.0 muvl ), heptanoyl
chloride (0.46 nL, 3.0 nmol) and diisopropyl et hyl am ne
(.05 nm., 6.0 mmol) in acetonitrile (20 nL.) was
stirred at . room erat ur residu .
has. d s SOVt oh SRy gP R in DR By -dione
hydrééHleride (AgTgIE mindl), h@ptardykchlGleQ.}6 a3 Bantreol) p@l X 150
diisolp gpflé:ggiamme((l\{%%%‘% B]I%'IO?) QBQ&@J,&% C‘i()‘ grﬁ.) vb’a@%HHéﬁ at I(Q)%\ temperature

parat i HPLC u
for 14®u6STheoetidus waS|d|lseolwai @rethyé wﬁaaq (10%%‘?345!1@(‘ twtts étjuteﬁqueous HCI1 (2

e 15%}/%) REPARES ¢ (j’_l A fSOﬁQﬁ’? )ﬂh@d (-Mgﬂmgjaﬂ& e%&a@d u'ﬁ'E’érQacM ETKe residue was

./ 240
puri 45 TP EBONF BEPLCORSIABPCIRTG S an (bt pereh{ARRREE 0,608 O te
produEMRGOSY) 1e18> GhpBidi1{143 °d; APLO, Watels, Sydietry I0-28-319 305 sm, 5 pm, 1

mL/ml_l%Zﬁ(} 0%_%531{%3&/921@ %gggapﬁ](&ggﬁ% hg%@z@é\? (ér:cf(,) 50.84 (t, ] =

6.6 HLBH),AL2B1 $@l(m, 6FD, 64811, (m2BH), 2922409((ed | HY, 221 66(t,4l 12 Hg, 3H), 2.51-

263{]'@ 2%?)2@ 29762(rrr @ iﬂg il'h:'/ﬁ %\/291),(?% 4( d:'LJS-659Q fzd?ﬂk 1H), 7.72-7.89

(m, 215),2502@]36031@19 B1120s, BH; CNMRgD -d) 51139, 82.0,25.2,28.3, 30.9,
31.012833 414 8129071,2138312:54 1233, 81 614?36 141@7163’0 167101698, 172.5, 172.7;

169 Anal 1H25N30
el iy 0. et Cap STy S s g P BRE C g s o,
10.38. 21; N, 10.38. 15 5.12

5-1f 2- (2, 6- DI OXO- PI PERI DI N- 3- YL) - 1, 3- DI OXO- 2, 3- DHI YDRO

-1 H 1 SO NDOL- 5- YLMETHYLI - CARBAMOYL) - PENTANO C ACI D

TERFI BUTHE2RZSAMIQOXO-PIPERIRIN -3V H)-1.5 0OX0-2:3-BIHY DRO-1H-

sol ut i onSOINDRS-Y EMETHYELEGARBAMOY L PENTANOICACID

mol ) | nTERE-BUSNLESTERSS added CDI (4.9 g, 30 nmmol),

and the resultlng m xture was stlrnEdaunder N2 at 40 C

for 1 hour. t-Butanpl (4.4 g DBU (4.6 g,
30 mol ) were add d at 40 C
for 70 hours. Thﬁm xture S pourer |nto et her (100

m.), and this m xture was washed with 10% aq. HOAc
( 100 ) st gﬂl %%gso@?%f £d1i9ig agﬂ.'})non@iﬂgthy\@sﬁ:f' (4.53 g,x30]nQaQol) in DMF

drie evapor at ed pr ovid % o
(30 afb)ﬁ@a@a@ﬁ@tﬁ %IPH“ra?cs FOrrimeD @u@ $he resutine "ﬁétvf?ywaSéélFéﬁ‘ ““C\eh 2240 °C
for (788@r4¥Bﬁiaﬂ@l 2(4 A gNg%nﬁ’thﬁgla D]ﬁé @460;% B(OSanQIH)vere]acﬁQd .]m(ﬁgtnmng
prodeP o Y P B g0 R OB P ingg o (REREf agd his mire was
washed with 007 @f. HOAx ar®dnlo), ¢0‘?é@hd<icé?3t(1(mmw aed weter (Fot HPImL), dried
(Mg%%%f" an{lék/agorg’eed %?roﬁﬂﬂ )5 1' Qoﬁnelaﬂgﬁkmm te%ﬁ@ﬁ es(t&Qne@ftq)l ester, in 78%

t|n mxture was stirred
yieliio WM GECIDGr | Aoy 55-FHT (1 SH PO TS @ BB aTels 31
30 under Sip@dUithiubh Bydr&SHEWE53VR 32 Riidl) Wisaiddel el S6REBn of
water (6 nd met ene
g e B LB R, P o . o
the FBulithg miwvare gvaa sidradt & agom Erperatlire fpr 46 Bogs.oThdmidure diape\aporated
undgrC aqwgp NPpd x%glhuéo\%gsy ;Larﬁt%n@& betlwbérmvéiép (%@HL)) anﬁn%e(:pg}gande (75
mL), and the aqueous phase was washed with methylene chloride (3 x 75 mL) and evaporated,
providing 4.0 g of hexanedioic acid mono-tert-buty] ester, lithium salt; 'H NMR (D,0) 8 1.45 (s,
9H), 1.54-1.58 (m, 4H), 2.15-2.20 (m, 2H), 2.25-2.34 (m, 2H).
Step 3: DBU (1.9 g, 12.3 mmol) was added to a stirred suspension of 5-
aminomethyl-2-(2,6-dioxo-piperidin-3-yl)-isoindole-1,3-dione hydrochloride (2.5 g, 7.7 mmol) in

acetonitrile (75 mL), resulting in the formation of a clear solution. The mixture was stirred at room
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9H), 1.54-1.58 (m 4H), 2.15-2.20 (m 2H), 2.25-2.34

(m 2H). Step 3: DBU (1.9 g, 12.3 mol) was added to a
wa@tisne4suspensi on of 5 35 PCT/US2007/019182

am nomet hyl - 2- (2, 6- di oxo- pi peridin-3-yl)-isoindole-I,3

-di one hydrochloride (2.5 g, 7.7 mmol) in

acetonitrile (75 nL), resulting in the formation of a

clear solution. The m xture was stirred at roo

temperpsuon ) QIS PEFVSIVEPFBAUS 18 MOPRPEIUY FFE Aol (198,92
mmolYlaRd &Rt (AR, 9. Mﬂnomemraeahdofomoaed by BDA@2.2eg 1 1.6uinydl). The mixture

was séxrreg[xﬁdeﬁ#%:gcirq o%ua a%%é)é’&\:g(zgoqﬂr was g%e% )é% ?Kgr@?or(a% fgcgtlonal 16

hourgyrhel r)xxtqumasmvmmed ugges vaduumy éfdie mdiep Wi pdriiionkd fheiyeen ethyl acetate

(100 ﬂ‘ﬁ% %at(afpl ](?UHLRV\Q@ tﬁggﬁgous'ghgér é%kﬁe[c'teﬁgavlﬁpéthﬁ Rcetate (2 x 100 mL).

it1ona ours e mxture was evap orat'ed under
The soahinphoreanis pxest viere Waghedpyaith watPdA&d OB atlnens ewppspfed. The residue

was @ﬁ&hﬁb@'a&eﬁ l)QQllmA—)eltﬁiﬂg M&tﬁyl ckliie, Frovidigdal 1 gilwttaqmtmus in 58%
ase Wa e C
o gt et e i e et st (0300 K oo
35/65% CHOON/0L) %aHORViadap6.65%); 'BINMREDMHAE ) Bels38 (s, 9H), 145 1.55 (m, 4H),
| ] ' h tat

2.02 %rbrsgﬂxg:i ﬁg 2318“2391 (grp 4?1"% J. Eé"z g? bH iﬁbgzé% biys ekl fﬂé) au8Y @l 5.8 Hy,

1), P0G 3 P~ Vs Wiy FRGt TSzt 756, b LSO D851 () =

5.8 ﬂB 1h%,fm/1§‘(£1 1}%4% RR 13151/56)5d %Wﬁzl ZW%WO 973864, 34.9, 41.9,
/99 3) ot "%9 43Hjl75§1728A 1.

49. o(}ﬂo, ARYS: 1284012850, 23b§ EEs ,147n§ '163.04 ES75 399 .72, na

Calcd féaE,HAS:A,M0.2H)Q: C.68372HI6.24;N, 8184HFpurl: £€36(.60; H, 6<16; N, 8.65.

5.8 Hz, 2H), 5.14 (dd, J = 12.9 Hz, J = 5.4 Hz, 1 H),
772776(m 2H) 7.87(d,J=75Hz IH),851(t
2-(2.6-IHDXQ-PIFEREBIN-B-¥] ONR2 SFREFY BE

22.0, 24 ETH RBAMOYL &
79.4. 121.9, 123.4, 120.7, 1316, 438 3, 147.8, 167.0
167.1, 169.8, 172.1, 172.2, 1 AN Caled for

C24H29N307+ 0. EOW6 ©8.84.

Found: C, 60.60; H 6,161 N 8.65 %15 5.13

5- (f 2- (2, 6- DI OXO- PI PERI DPN- 3- YL) - 173-Dl OXO- 2, 3- DI HYDRO

-1 H | SO\ MXDliorbof L {YET 28 Ldi oxGARBANIDYS -y H RENTIANGR 3- G dBb-CH-isoindol-
-ylgxer{argc'(ar?g]z %} gllgla%i%aecrlcll\q Irt;%u IAF?%%E P8Q|Imc§)lé1f8mi]]1c 3Cld (25 mL)
was stifred at opameltsinper2firgtop Phainytes B@mmm%}s epswaé?fbw@ewceum and the

resn&u%rv@as BrithdatedSs Etﬁér/étl%'l @eetéte add Bt bloviding ®66Y,Gn 88%G/idld&5mp 144-
was stirred at room tenperature for 90

) ut e
146 ﬁ@%q,th@rW§nm&}%t3e%x LR, Q&Ehum /gllxﬂj Enft(ﬂgm 2%0/80 CH;CN/0.1
% HQB@J, due (ES1%b) TH MMt EDIMISID-&) berAatIoyin, aBRLA2E2.0N(0N, 1H), 2.16-2.24 -

ebo plecton 0 2 s ) fon o BEL8 Gt 180, 320w -
5.4 HL/M‘I)N 724037 fm 21‘2)0773@ (@IJBCIW @12:11 HX/E. |513F'd4— 64 Hz 1 95‘ 18‘? (s, 1H),
12. o‘i@(s whl PYRM @')691 522‘0% iL.229, $61, 345), 34.8,01%,4809121.9, 123.5,

129, "}3@ 6;-%%3,(%7 8; 11%0 1%7 A,gfggcgc % 2, 1@3’8 {183 32\,&'}7? CgIH?:L Jor CaoHz1N307 +

0.2 {got,C, 573318, D141, 10.03. Fourdl: Hz57.33; H), 4.8%, N2.91.77 (m
2H), 7.87 (d, J = 7.8 Hz, | H, 851 (t, J =6.0 Hz, 1
H, 11. 12 (s 1H), 12. OO(s | H); 13C NVR ( DVSO- d6

’ ul_ X Aw; A/- ID e zama‘g"g h6-DIO

O-

167. 1. 1w@;ﬂl@27 174.3. Anal . Caled for
C20H21N3O7+ 0.2 H20. C, 57.33: H, 5c13;> N, 10.03.

Found: C, 57.33,oH 4.89; N 9.
6- (2- OXO OXAZC]_I)Q 2 6- Dl OXO-
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Pl PERI DI N- 3- YL) - 1, 3- DI OXO 2, 3- DI HYDRO- | H- |1 SO NDOL- S-

YL- METHYLI-AMDE OOH O+ NNNO OO 0O-52 W
wWQO@8NBI542 PCT/ US2007/ 019182 Step 1: A m xt uP€T/082007/019182

2-oxazol idinone (1.74 g, 20.0 nmol ), ethyl

6- br onohexanoate (4.46 g, 20.0 mml ), and sodi um

hydride (0.80 g of a 60% dlspersi on, 20 mol ), in

acetonitygil ed 160 Cin a

i o onaviep dndy Beept S8 RRaE ( 9427 Cirtibn sty &-bromohexanoste
(4.4¢ g,cﬁoemmmr)dartdrsedxusﬂiydedﬁ (ng oferfd¥edispandar, 20 eohrd)p th acetonitrile (10

e X2z O
mL)giaﬁzlg%%aaoC%gccgﬁ g?ﬁcrp&%wé&cfor\?%(s l%un(s??égteg f@e J{.lxﬂlré‘wﬁi %Ao]ed and the
solverd ytas sqneqyed Sndsy rcz*uce_ci rressum Ahelprasts predycd, 4@- cgco—%@zqhqlm 3-yh)-
hexéﬂ@§ a@ﬁ%l bQed R8s Es@&‘gﬁeo@lSIWtﬁgtr)e{trsﬁéE‘ St ep I in 2:1
hanol - wat er m.), .and the re m xture

st | rred SteP2ods t"é’h’ﬁé‘fca‘f‘lfr@ 48 8r 120 WOHomsg'ddeﬁﬁ% ﬂm%darpéoduc‘ from
Step\Bi% mawﬁﬁla@w ¥ekLY, aﬁdltlmres-dfhﬁig hﬁsmms\&a&edim&sah Vedéherature for

[ . h h h
R T AE R AT TICTX Y
washddl veixtt metby ledk etil¢rider(® k7§ Indy)eancihic glifiedHOH). XThB @esnL)g maxidre was
extr&c!@é%l &ﬂmb@?féngéh&ﬁ&t(% \g% 6ﬁ)d£r#detge &A\@o?&%"a) exﬁgcgs were dried (MgSO,) and

evapor at rovi
eva@ﬂ(t% asayl%%ageﬁm ﬁﬁ23x9rp§amb%aﬁdrlhh%t@wc agifh, in §B%6 combined yield over
two G@B@I‘HWRI(@b¢1398&B6 1t4e¢qnstzﬁpa 51- H7ANWR 465DCI8) JS= 7.4 Hz, 2H), 3.28

(t, JHZ 265%1)2% §g%(t2{'hso§4£%l?}f7éz( ‘W*g ?é_gss (t = 7 2

Hz, 2H),Stp33 OBY (U2 g 81 Ginidd), wa’&H)idedSb epuﬁed @Bbfbnélﬂm Bf@-

amu‘ct;dn"lletlﬁg-‘iﬁ)zlél\@g cgglggrgdntl S- @ ?E(Sll’l&egrlg 313ScH§P q]%ro%ﬁ‘loP Ele ﬁ 001 % Balnﬂlmol) in

acetgnigile (B5i mle)n Eeshlygg incthe qumep@n(o_f a@legr scgutgpnnfﬁbp )m:,:tnre was stirred at room

tem@&ﬁbt‘é%lt 10 rlnﬁ'nu{eg 5anmt-ﬂen 6—@&&6)&901”%3% HeQurmRd éc(i)cn(ZQf 2,90 mmol) and
| ear solutio ure was stirred at

HOlt?»re({q.éeg, at, Lm@op &ereﬂsldﬁq m}{Oé\éed by EPG Wé}? g, 4.7 mmgl()) After stirring for an
addBiogad -16 Oure xR filixtGhe vad eydpprafeundsi vacei. drt(ezeﬁd@ wzithmtloned

nmol t (0. , ), were add
betvbeﬁn E%&P 6ta§gg§ ,le .axyé—; W%%T ébg K\r’[tq’te)ﬁ")d é'ﬁ z}qluf:%)d g%slg was extracteq with ethyl
acetard 3 kiSO d)). T6e houbised arpmiqiaydrs werewasporatag OFtetresidusrvebsr
chro‘ﬁ?a@&ﬂﬁﬁhea- Qﬁ sﬁx@ac' 'ugnga %ﬁay&é\é t:llllt)nll&nﬁgth%%] Q&Eygﬁﬁ Qluﬁk%y |61 gof the

acet m_y wat er (1 ueo

ProdREa 5 S B ABITR e Ry12% Wik Rl 163150 “OLGRLE, Waters
Symmr_ycdmmblsrfﬁ 186 @ai)is ;pg{ ?ym/aaamae mie.vgms @EI?_Q;I]/O'EV% H;POy, 3.36
o8 BBk H SRR RS- B CRO - Pt ST oh g 0B 28 g 1. 218 6,
J = B Hzh2H), pr6 st (ra2HY.2.88- 186 byl 16D e3. thitor+ @6 HRHRAA0,(t, J = 8.0 Hz,
2H)' 1141180/?%! h%'}@z 2ﬁ5’ 4]45% 11895 @Hz"‘?ﬂ{nfs 1‘93%5& 12§V§}‘§U ¥4 Hz, 1H), 7.72-

TR R Gy J—Bﬂdwz 3P et 0558 8Ha9H) 1 1L AR {IBRISOME) DMSO-do)
8229, 24262517,28 .4 B0.9239) 1, 41,0433, 463, {9, 1) 12128,043.3; B8 A M 1.6, 133.3,

1473, g%ﬂﬁgﬁ ﬁﬂ% H%sﬁﬁ F@ %\"Qﬂ 9arfél?_ﬁzc g%b(z'ag fpgl)r(x%o C, 58.05; H,

5.63IN5 1870 qund 2H)8.04 H42.424N,13.62. 8. 0 Hz, 2H), 4.43 (d, J
= 5.8 Hz, 2H), 5.15 (dd, J = 12.9 Hz, J = 5.4 Hz, |
7.72- 777ém2H) 789(d J—78HZIH) 8.51
= B-Q.6- P RIDAI 1n ‘ VDR 1 H-
R

43.8. 49.0, 61.5, 121.8, 12é'5 i 4131, 6, 133, 3,
30 147.8, 157.8, 167.0, 167.1 8¢ W2 4, 172.7;
Anal . Cal cd for\%b@ﬁmqr? ) 0: 8.05;: H,

5.63; N, 11.77. Found: Co 58.05; K 5.’42; N, 11.62.
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5.15

12- (2, 6-DI OXO Pl PERI DI N- 3-YL) - 1, 3- DI OXO 2, 3- DI HYDRO- | H
WO 2008S@NIXOL - 5- YLMETHYLI - CARBAM C ACI D HEXYL ESHERUSD00019182

H~N N~ NO 35 0 -53 WO 2008/027542

PCT/ US2007/ 019182 A m xture of

5- am nonet hyI 2- (2, 6-di oxo- pi perl d| n-3-yl)-isoindole-1

, 3-di one dro or.ide Xyl .

Chl or of O/Ia ﬁxgg re( ﬁnlaom%;‘\il 2?{%%? jhoxo lgem!h)‘n é’»f)ﬂg-}sgwldﬁls-l,}dlone
hydoBh16:3deg(1.06g, 2. lnrmnbb), hemylTdHIor¢f8Gnate (0.5degs 3 dtrnmpBchndtirietlyl@nine (0.63 g,
6.2 MH%B dn 'ﬂ-ﬁ?r(%l I)WAE stﬁ'réa(%'aé%C Ill;h%r mh)ééé” 1)%1' Ya5ur ﬁo?hcﬁlqlxture was cooled

ted w acetate (10 ,
and giyted W(t@ esbylmetaFPL()l 00 @M veaghadorith ‘é‘&er (Frrel 08 mle)sarukréam@ed The
res:&lérvﬁhﬁahl%g{aﬁ:@%ﬂed ) rﬁ@ﬁﬁéﬂe&:ﬁﬁ‘m@@%ﬁﬂiad& gﬂii‘ﬁmrk‘lﬂtmg the product at 19:1

e Bt et ThAT A TALD 8 et e PERBPoa HPLG wine  s0-

50 damoumfrﬂg}ara&t ls\téraHElhGCrouﬂlnlg@ 49 g3 vdliteackd @th%lyieebd wap @r1-113 °C;

HPL(,S Qfa'gé‘rts’s T? {,Oisfé %d‘:? ]—@L’?ﬁg %\ﬁt%é?sm | Fnez Oéﬁdléﬁé:ﬂ‘i/o 1%
Hzp%@ Qﬁ”ﬁf)9 8 1%? "H MMRADMS Q-4 dripd 1- 567 60 1@H3»@\9232 97 ¢n, 1H), 2.46-2.63 (m,
2H)"§E’9496 %moﬁa)( 9%?-;4%: 8. T HNVR (43&45@ )X STHE 2%%1)511 AGd (1B 129 Hz, J =

54gz,g{)¢i)27 @%-7(7%@1, ), 738432,90(@ 25,41 gsés,@l), MM}Q (rgglspdd)a 13.8,
2201250628(5 bliz.8, 20:D.,43%., %0 (64ch, 131.6 122.59134z8, 131.5, 135.24 14429, 166.6, 167.0,

167|_l|) 16978, ﬁﬁgﬁﬁ%@@%cg gl O hnady N iptl Fgalc, soao
61380, 99143 5, 49.0, 64.0, 121.6, 123.5, 129.8, 131.6,

133.2, 147.9, 156.6, 167.0, 167.1, 169.8, 172.7,

Anal . Calcd for C21HI5N306: C, 60.71; H, 6. 07 N,

10. %16 FéGHLORO-NH2/{(35)3-METHV].-2.G D §@-PIPERIDIN-3-YL]-
4- CHL OROLBDIOX 0 253-D] 1_1_“4,0 HoISOINDE Y ISUETH XL} YLI
- 1, 3- D BRBZAMIDY HYDRO- | H- | SO NDOL- 5 YLI\/ETHYLI
BEI\IZAMDEOOH Cl N HI\IytOOOO OpA m xture of

5- ami nonet hyl - |8 0- plperldln 3-y
[']-1soindol e- ©40 g, 1.18
nol ), 4- chlorobenzoyl chlorlde 15 m, 1.18 nmol)

and diisopropyl et hyl am ne (0.41 rrL 2.37 mmol) in
acet oni t Airhigtur@6f -"rfm)lmna@tmzt 2{(ﬂéﬁ3-atethyb@mdlwe:npecrahmﬁe'l] -isoindole-

1,3 fdf?:rne hyJ} lorld-grw 46 %ai:‘i 'l"j' lkmg%b@@z%yp&%%t(? ‘}:‘g ﬁﬁl;) 1 )Q@ q:mol) and

diis he resi due was di sso ¥ acet ate
a%rgwéﬁhv%wweé? Fhd 3&7&59@) j@eetppirile @mﬁyawarewre?m
tempratirelfoPl1 Rbyr, TAB réEli@0mixMISEM4s conaﬁﬂra&bl,ad?ﬂrtlﬁ’é Rsidudel gy dissolved in
STl e Aoyl Y o8 o
driedrM g5 Ogprpndlevabdrated pnded Qaqunmn, HOV8Mg 0A9I0CN the droBudt3POE% yleld mp
16331 6§8c(ﬁ13L@4\9@aters nh%%@@@ 5Cmy §?m( 3 ml?’/hl)in 240 pm, 50/50
CHichy 1 %ng@ch( d:3859 b%h%}lﬁ\u\/ﬂé @M(sp %57 88s, (3,175), @% 2. s)s (m, 1H), 2.53-
2.60/¢nd, DHB; BE3-Lm (xaH)H), 4629815 QdHeH)2HE6-7393R), £41), 707777.83 (m, 3H),
7'9@1256?5‘%.&)5?!)3%&}?% 511, Moz &3 NEMNIVESAY. 455 21.0, 28.5, 20,1,
42.6,58.7,121.6, 123.2, 128.5, 129.2, 129.6, 131.4, 132.6, 133.4, 136.3, 147.2, 165.4, 167.7, 167.9,
172.1, 172.2; Anal. Calcd for CpH;sN3;0;5Cl: C, 60.08; H, 4.12; N, 9.55. Found: C, 59.70; H, 3.94;

N, 9.43.
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30 42.6, 58.7, 121.6, 123.2, 128.5, 129.2, 129.6,

131.4, 132.6, 133.4, 136.3, 147.2, 165.4, 167.7,
waensD2754472. 1, 172.2; Anal. Caled for C22H18NBOBC32001)19182

60.08; H 4.12; N, 9.55. Found: C, 59.70; H 3.94; N

9.43. 35 -54 WD 2008/ 027542 PCT/ US2007/019182 5.17

N-f 2-f (3S)3- METHYL- 2, 6- DI OXO- PI PERI DI N- 3- YL1- 1, 3- DI OXO

-2,%- DI I - 5- T iﬁ

R L UOR \ -D -3-YL}-1.3-RIOX0-2.3-

OV e —

i nonmet hyt=2= )_¥inbﬁﬁﬁ:4_%lﬁkgyg pi peridin-3-yl]-i

soi ndol e- 1, 3- dlonQthdrochIorlde 004Qig, 1.18 mml),

4-(trifluoromethox oyl ¢ 8 m., 1.18

nol ) and di i sopropy ] 2.37 mmol)

in acetonitrile (20 nl) S stirred at room

temperature for 1 hour. The reaction m xture was

concent r Atreidturesfch-tisomety HRrE3Sad methy ke bulierar piperiginrtyl]-isoindole-
1,3-afat Y@ odhléMlied .lo gV\ﬁﬁﬁhﬁ%o\N ﬁhr:@hb%h@th@%@%@ylh@mﬁg (0(19 mL, 1.18

i apS P BN A e el
mmal) 2pOFUeREPY Y G0 PR R B (7 )y Sied at room
tematrhteare foR0hodr) Thd heactiml icttursvass danbdnetied, dnd tigd residde Wk dissolved in
0, i . -

eth cé&h@ (l@méc\twash %wité @lé{eglqgeoiggc} 1x é%?hn anlc_llpl‘%r rgZ x 150 mL),
dneg4mg§pm argigyvagpraeb mpep vacuomHIpexesidge @s (t'gﬂedzﬁge%r (2¢4mL). The solid
was%requygge@al)z g%flhegﬁo&&t 11:1)’ '7&% ?elcpzm @181&3”% i—léﬁ['b B’Vaters Symmetry
C-18, 39 k50 Q’PI) T e, 48nl7/n5r1, 2(49”an /'5]?) SHgN/p. 18% Iﬂ#) 3458 (9742 %), 'H
NMR @mso%) g 39 @HLD), 9.034.dg (m, JH}', 2292 $tzgm, 2H), 2.852 32 (M21H), 4.63 (d,
- 2l g IR O LR 08 o5 5 Qg Sty 5. haa5a s 7 b ),
11.02X8. 81); TGI‘JMR (DB WD) $33.0428.342P. 12 42.658. % 114.8%q,2,= 255), 120.7, 121.6,
123126?25@ 1325% ?31 41733 6 13%3121372 %@h 165§a5§7d7 flg*?s 172.1,172.2; Anal,
Ca‘%ﬁi@zsﬂ%@sp&g@ 5:@ 458”4@ 715N,15859HE">©A1\®%5A¢1594 3.39;N, 8.45.
f2-1(3S) - 3- NETHYL 2, 6- DI OXO- Pl PERI DI N- 3- 20

YLI -1, 3- SQND Q L-5- YLMVETHYL] -
AM DRSO 93 METHYE 2.6-DIOXO-PIPERIDIN-3-
5- ami no T \ﬂi!ﬂ&ﬂo_ L.5- -

f]-isoinoQ 1, 3- dlone hydrochlbrlde(o 40 g, 1.2

nmol ), hexanoyl chloride (0.17 2 142 nol ) and N, N
25 dii sopropyl et hyl am nej ( 7 gmol) in
anhydr ous acet onbtTiMeEY( irred at room

tenperature for 1 hour© The rea&ion m xture was

concentr atrﬁmuréaﬂs L,nﬁohg%ﬂy%<3s'ﬁ§-n@k®$lev(ﬁgxa ﬂaﬂ% Qx Wl-isoindote-

13- 5e RySroslerisdi A e.(3 mmpBohexayoy! cHlpidsdd RBel2 T s o
diiseprapyedyieatindnoer mag u%offﬂﬁarﬂ@&‘éhi AcB@n®Pk (b WA was stirred at room
teml%gria{ug‘ee%r ll ﬂmﬁF tl'%e re%}:/t?ornnrlngctl}ré was concentrated, and the residue was dissolved in
ethyl acetate (100 mL), washed with dilute aqueous HCI (2 x 150 mL) and water (2 x 150 mL),
dried (MgSQ,), and evaporated under vacuum. The resulting solid was stirred in ether overnight,
filtered and dried to give 0.36 g of the product, in 77% yield; mp 154-156 °C; HPLC, Waters
Symmetry C-18,3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm, 40/60 CH;CN/0.1 % H;POy, 4.51
(87.79%); '"H NMR (DMSO-ds) § 0.85 (t, ] = 6.9 Hz, 3H), 1.19-1.32 (m, 4H), 1.48-1.57 (m, 2H),
1.89 (s, 3H), 2.02-2.08 (m, 1H), 2.15 (t, J = 7.5 Hz, 2H), 2.53-2.60 (m, 2H), 2.63-2.72 (m, 1H), 4.41
(d, J = 6.0 Hz, 2H), 7.68-7.81 (m, 3H),8.49 (t, J = 6.0 Hz, 1H), 11.02 (s, 1H); '*C NMR (DMSO-de)
513.8,21.0,21.8,24.9, 28.6, 29.1, 30.9, 35.2, 41.8, 58.7, 121.4, 123.1, 129.5, 131.3, 133.2, 147.7,
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filtered and dried to give 0.36 g of the product, in

77% vyield;, np 154-156 C, HPLC, Waters 30 Symmetry
wW@2W8/02B34H x 150 mMmm 5 m | nmb/mn, 240 nm 40P6GDUS2007/019182

CH3CN/ 0.1 % H3PO4, 4.51 (97.79%; 'H NVR (DVMSO-d6) S

0.85 (t, J =6.9 Hz, 3H), 1.19-1.32 (m 4H), 1.48-1.57

(m 2H), 1.89 (s, 3H), 2.02-2.08 (m IH) 215 (t, J

167.2:1,_ 12'1.59, %-1’5%261.278-542%%5‘286&“72’ gg?fgs_x@@s (qnezé,gb !(lng ﬁbﬂ t10 52. Found:
C, 63106z H5.6014HK, 10.48., 11.02 (s, IH); 13C NMR (DI\/SO d6) S

13.8, 21.0, 21.8, 24.9, 28.6, 29.1, 30.9, 35.2, 41.8,

58.7, 121.4, 123.1, 129 S, 131 3 133 2 147 7 -55 WO

6. 31; NWM C 6306, H 6 14, N 10.48,
5.19 o o 4
f 2-1(3S) - 3- METHYL- 2, 6- DI OXQ- P! LNSHLL 1, 3 DL OXo

2,3- 5 DHlYDRQ\)d-lesg/a%gt’.- 5 ‘ RBAM C ACED
HEXYL ESTER O OO N N S OA S tire of

5-am nonet hyl - 2- [ (3S) - 3- n%thyl 2, 6- di oxo- pi peridin-3-y
I ']-1 soi ndlaligturelgf3-achinsneethyle-[§EH3emetlel-2,6-ddbR ogipetidib&3 -y1]-isoindole-

LB RO GRS by )1, i
diisqpeartyéstht] pinfre (020 mi. §-3%arma)) inracetgnitrile (20omh.) wwerﬁmtup@ﬂ

tem};e%[tulle fg'roll"l‘iour ThRe lregéiﬁh 'erQtuFQ \i‘itslé()ﬁcemﬁed: @h& ﬁl@tréﬁctu%‘ivas @Bgolved in
resi due was_ di ssolved in %ly Cet at e é L

ethy\'/\ﬁ?ﬁéed(l\%) M) ashedw itk dibpe aauepys RO G xl‘é@ MHp)yan W&te\'/\h?t’é}s 0 mL),

dried MESQAD Qmﬁie)/aporzﬂéd @ded Wand,)provadidg 6MagRIF &teqﬂod.ﬂﬁdﬁf 88% yield; mp

o5-9f 6 YL PRI el a By TR St  mi i S

CH;ENA).1 %o I‘ﬂ;ﬂ@ﬂ 6.94 MOZGT?J&) 'BOVNR (EMSO-&WUSEID %(HSQB;L 1.09-1.26 (m, 6H),
1. 5261 %(n( 9%182?8%9 1 '?,JW 68%%19'?)54% £b (?.?“291 826?4 %;%9 YH), 3.96 (1, J
(

=6. @H@QZEQ)’ 683 2(%1 =194 Hz 22P§)47 F0-887 (1 412),1)1'_q 0% (%AHZ ‘Eféz DMSO-dg) &
13.8l b.0, 2.0650128.6 297, $0.6 485, s&¥)64.041383,(1d3.1J129.4 101 kz133.1, 147.7,

s6Hli a5 b B i Yy 3 i, AN s 7. s

C, 64335H, &6%: N, 964. 0, 121.3, 123.1, 129.6, 131.4, 133.1,
147.7, 156.6, 167.7, 167.8, 172.1, 172.2: Anal. Calcd
for C22H27N306: C, 61.53: H, 6.34: N, 9.78. Found: 20

%20 733, QI‘HB@RQ\N [ DI PIPERIDIN—S-YL -1-0X0-2,3-
3 4- DI CHRERESDROQ-3HES QINB Oy Y 8
- DII—|YDROII—|—ISC]NDC]_5YLI\/ETI—|YI- EMAMDE OON C

, 1_Z N1 [ NEhg
of 3- (5- ani nonet h 0'3 0-/38i ndol - 2-yl ) - pi
peri di ne- 2, 6- a‘?onehdrochlorlde(o 50 g, 1.6 mmol),

3, 4-di chl or obenzoyl chloride (0.34 g, 1.6 mmol) and
TEA (0. 2Znigtur8ofB-(SrashipomethyiiHEoxa2 b3 diblydwaisoihdelt2ey)-piperidine-2,6-

diordGySrothiblas o d0d, 1% HAGS 3, MNeichibUberzo JARIHGE 0. E, 1.6 mmol) and TEA
(0.32 g, 3.2 mmol) in THF (25 mL) was heated to 40 °C with stirring under N, for 2.5 hours. The
mixture was filtered, and the filtered solid was loaded onto a silica gel column, which was run using
with a methylene chloride-methanol gradient. The product eluted at 93:7 methylene chloride-
methanol, 0.42 g, in 58% yield; mp 260-262 °C; HPLC, Waters Symmetry C-18,3.9x 150 mm, 5
um, 1 mL/min, 240 nm, 40/60 CH;CN/0.1 % H;PO4, 3.36 (99.65%); 'H NMR (DMSO-ds) 3 1.96-
2.03 (m, 1H), 2.31-2.43 (m, 1H), 2.56-2.62 (m, 1H), 2.85-2.97 (m, 1H), 4.30 (d, J = 17.4 Hz, | H),
4.44 (d,J = 17.4 Hz, 1H), 4.59 (d, ] = 6.0 Hz, 2H), 5.11 (dd, ] = 13.4 Hz, J = 5.0 Hz, 1H), 7.45-7.55
(m, 2H), 7.70 (d, J= 7.8, 1H), 7.78 (d, ] = 8.4 Hz, 1H), 7.88 (dd, ] = 8.4 Hz, ] = 1.8 Hz, 1H), 8.14
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m xture was filtered, and the filtered solid was
| oaded onto a silica gel colum, which was run using
waowdaos/ozrseet hyl ene chl ori de- met hanol gradi ent. HEEUS2007/019182
product eluted at 93:7 nmethyl ene chloride 30 net hanol,
0.42 g, in 58%yi eld; nmp 260-262 C HPLC Wat er s
Symmetry CG18, 3.9 x 150 mm 5 m nm./mn, 240 nm

4 % 6.5
«d, J(Dévg%zggg’)cg% (tgé 6’2'0?15%%1039§A§ %?Q cﬁ\ylg'é%o ) f2.5,312, 429,
47.12566-12282123m, 127.B)) 1272, 883».2.1970.4(¥30.7| 1H).3, 1343, (B4(4] 1424,443.4, 164.0,
167.%,7 %ﬁé)"gzéz{xgal %a.ﬁlcfjl_iéliggl,{ng‘rlﬂ};é‘z? 6‘25"?[10 c '@595414’_39{ .44, 952. Found:
C, 5@|}>§;H,.34®4N,8§2- (m 2H), 7.70 (d, J = 7 8, 1H), 7.78

(d, J =8.4 Hz, IH, 7.88 (dd, J = 8.4 Hz, J = 1.8 Hz,
IH), 8. 14 -56 WD 2008/ 007542 PC1;/U82007/019182 d,_J

- 2521 HN-[2-(246-DIOXOQ-P,

51. 6, 12BEN: B T157 2 127.6, 129.2. 130.4. 130.7,
131.3, 134.1, 1 . 142.4, 143.4 164.0, 167.9,
171.0. 172.8: | cd for H1 1}2N:304+ 0.25 H20:
C5595H3919:§}2 .98: H, 3.55:

N, 9.32. 55.21
N-12- (2, 6- DI OXO PI PERI DPN- 3- YL) - 1- OXO- 2, 3- DI HYDRO- | H

| SO NDOLA%XM@JWH-aAnJ&tEyHCB@HJd%Xm BENAM I-piEridine-2,6-
FOONO\N I N~ m xturé

diong hygroghlprida0r4\a. ] 129 6‘3{601?11 4:4"67‘19?15‘?"8“1"&2#%@@4 chjoride(030 gl 1.29
mmbll) dﬂld’lﬁrsaplﬁpyléﬂh9l’a&m’(by(dr4®€1m a7 dem¢lPindRednitrlle 28 MOPWs stirred at room

tri o
tem er tf.ls ffg Pﬁ)%{;r Irrg"d% ?O)Oi %lgﬂ/aé?ﬁte%ég ﬁeec{%%ﬁic{égg‘_ona?cgt?n%%%o mL), and
dried o giee0.dhgtof tHegpr¢d20t, in_§3%ngislds mpr 13386l 32t°Cy HBhC, Waters Symmetry C-18,

390k %Eﬁl%mats ULe 1 Lrg{/n}n,%ki bm I&ﬁ% &k doness H bg %M%%s %‘&Be‘% NMR

addi t | acetoni tri
(DM Q-€6)@. 14%8-Z0bfm¢ HD, pRedde m, i‘%)’éé% 2y ‘Hbsp? 81532&9195 1H), 4.30 (d,
J—QlﬁE’L@I),M\%edS—SMMTHEHH)Qé@(d 1553719z>2H S, P=-M.s 1z, J=5.1

e 50, it D10 0 S5 B T3 {%PP“'%Hz“%}é%g@ 57 e,

1H)( 10.98 (sHH); ZCEIMR. @MEOd;)I5 29)5, 322888 491, § 1%, 11986l)(q, 4 Z55.8 Hz),

= 171 L H) ad Tl o H), _
120%., é%.l(,d'%lg, 1]:277§, _})2_%% 1381110 }33?, 4?21&?13%:]]’ HSOi{:EgSE!Z]I_(iZ?, 591:.0, 172.8;
Ana, Calcdipr CHHN:OF; 401 15 (5 G, £6.9414). 3.97; Q9 08, Found: €, .54; H, 3.63; N,
godz, 1 H, 8.04 (d, J =8.7 Hz, 2H), 9.27 (t, J = 5.7

Hz, 1H), 10.98 (s, IH; 13C NVR (DVSO-d6) S 22.5,

31.2, 42.8, 47.1, 51.6, 119.9 (g, J = 255.8 Hz), 20

12057, 1FPRAN-2I2ABBOXNIE ACPY 52,4 BIOXO-# RN RIDIN-3-YL)-1-

Cal cd for C22HLBNBOSF3 + 0.15 H2Qy C 56,94, H, 3.97:

N, 9.05. Found: 56 54 63 H 8 95. 5.22

FURAN- 2- CARBOXYW (5 ACI

[ 2-(2, 6-DI OXO PI

OoXO 2, 3- DI HYDRO H 1 (]NDO_ 5 YLI\/ETHYLIAMDE O ONH

C~HN

of 3- (5- am n'c’fﬂ’er? H%‘G'a‘a%"miﬁé‘ UPA P S dR-isaisfol2-yppipgtidine-2.6-
dionsdyddichlerige 6)~4Q_Jlg,dr2@ riryold, Gefakayt plderIC(e(IMo ngl,, 1 292@moireid |
diisgﬁrgﬁ'yrl&w'laﬁm:aq&'ﬁiﬁﬂi 9:33} :?‘mmrl) in]acgtgnimrpt?)o rﬁ%as stirred at room
temperature for 1 hour. The reaction mixture was filtered, and the solid was washed with additional
acetonitrile (20 mL) and dried, providing 0.33 g of the product, in 71% yield; mp 338-340 °C;
HPLC, Waters Symmetry C-18, 3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm, 20/80 CH;CN/0.1 %
H3PO,, 5.65 (96.68%); 'H NMR (DMSO-ds) & 1.97-2.10 (m, 1H), 2.19-2.45 (m, 1H), 2.50-2.62 (m,
1H), 2.73-3.03 (m, 1H), 4.30 (d, J = 17.1 Hz, 1H), 4.44 (d, ] = 17.4 Hz, 1H), 4.53 (d, J = 5.7 Hz,
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di i sopropyl ethylamne (0.41 nm, 2.37 nmol) in
acetonitrile (20 nm.) was stirred at room 30

wo eospoeBiure for 1 hour. The reacti on m xture MBEUS2007/019182
filtered, and the solid was washed w th additi onal
acetonitrile (20 nL) and dried, providing 0.33 g of
the product in 71%vyield; np 338-340 C; HPLC, Waters

C-18, 3.9 x 1 40 n
210, 569 6. ELA GRS § ! Pl 6 5+830 (BeOiBRIPe (] =P-ARR 1ED, 1098 5
1H) ,g@hg@act@)v@-aa)%za,mz(mo lakt, 5](26 JIQIIE 03, 6&1 m;zl 1Hp.9, 127.1, 1304,
142.41;}?&7,}2_\'24?%1{%7,, 157.521'6(7&, ?g’l .@'1%%%., Cang_Bo,r czf?xs,%g?a% 0] KO0:C,
61.825 FH 47701, 1 .38/ FM@d2 0061 .0R Fh4 26TV ILU52007/ 019182 2H),
5.10 (dd, J = 13.2 Hz, J = 5.1 H, | H), 6.64-8.20 (m

6 9. 04 t J , 1 13C

VA28 D BRSO IpiRis Vi X0 G-
‘ ik &M AMIDE 43 7,

145 1 147 7, 157 8 167 9 171. " \?::%}8 Anal . Cal cd

for C19H 7N305 + 0.1 H20 C g 70; N,

11.38. Found: C ~861~4 445+ 5 5.23

HEXANO C ACI D 12- (2, 6- DbOXO PI PERI DI N- 3- YL) 1- OXO 2, 3-

DI HYDRO- | H-1 SO NDOL- 5- YLMETHYL1I-AMDE O O H A N O, O

A m xt urfemifturg of BEaminomethyl-1-oxo-1,3- dihydro-isoindol-2-yl)-piperidine-2,6-

d;onémm%t. B}ﬁhe 6040@1 bg%ﬁblbyﬁﬁo%mwﬂﬂ@ (.78 ML) 1.0 pRkdlpinde-
|oneﬁ¥drochlor|de

2 I
dnsop?g))paﬁgypangpﬁ Qrdldel (203 7118mm2 in geetngyi tﬁ.‘%%(a miﬁ%?gls) st)nri'ed at room
temptdns® iraMvuet Thel salid nas filerdd andlwasRed3Withradulitjonahacetonitrile to give 0.26 g
acet.onitrdl 0 oSt r Per I
oruE5ES L B3  og 8 1 Bl G R 550, o
1 mizchdhi, 214@ nml 3GZ@EHETNI0 1 % H:BOgiS3® (88.28%) HAMRHEMSO-ds) 3 0.86 (t,J =

6.6 %ﬂcﬂzs { 5’% gﬁ%ﬂé' ehsly. s%RmZ‘é)ﬁE?% 2®1 (hPl}ﬁ), 2Wht@rJS= 7 2 Hz, 2H), 2.33-

3
2 4zam7on:rz@m@ i HGHESIS 98B0 o274 95 (s BINRAT (0017 132 e, 3 -
DYE-105).7.85 @n 883)( V.68 dd, F =158 B0 H8.4@H) I = 3.42%, 1HZA0(08YGs, 1H); PC

NMR’_%Mﬁq_ég 5%,35%821(2?‘%25"%4 2%30998 3%120%1)§ r% 15;9 5 %f?zéb 11239, 127.0,

130.8) 14223, 86+.2,..183.9( 1M11.0, 17D.2, W237Mal4aal¢drfor4:|za)ﬂzsl~5011 0 dd;0:X, 64.36; H,
) — 4 7.37-7.45 (m 2H), 7.68
681 §: ?ﬁ%ﬁ%f‘@ﬁ?"'m}* T T)” = 5.4 Hz, IH, 10.98

(s, 1H): 13C NWR (DI\/BOdG) 6 13.8, 21.8, 22.5, 24.9,

30 §24 31P‘2R13ﬁ\7ﬁ-12 éERQméy?mb ABID §2-( 3823 METAY12,6-DIOXO-
ROED TV B 13X 0lR - YDHO 4 H-1ISGIND O] -5-

172 8 Ann Eﬁat(m&mnﬁzm—lz&\lsm + 0.1 H2O C, 64. 36;

H 20 6.81, N, 11.26. Found: Cg 64 16 H 6.80; N,

11.17. 5.24 PYRI DLAE- 2- CARBQX) |c

f2-f(39)-3- I\/ETHY|E: 2!!6 |g> | D N—S YLI

-1, 3- Dl OXO- 2, 3- SOMND T~ s-
YLMETHYLI-AMDE O O K& N H|‘7 NO ON25 00 A

m xture Qfmlxture of 5 ammomethyl-Z [(|3S) 3-methyl 2 6 dloxo-plpendm-B-yl)-lsomdole-
5- am nonet hy| - 2 % d%%) 3-neth
g

1,3- pbon@ gmrmr@e Q38 H@q&)},a‘cemy!}?l}l%{ (hg %g lgrtlld% 0§5 g,¥ 5 mmol)
and @hylamik C@Y6 HOYI meddhyan batedhyus ettt (@@ mI) whS strredat Soom

temperatu?e for 13 hours. The reaction mixture was filtered. The filtrate was concentrated in vacuo,

and the residue was dissolved in ethyl acetate (100 mL). The organic phase was washed with 4 N
aqueous HCI1 (150 mL) and neutralized with sodium bicarbonate. The solid precipitate was isolated
by filtration, rinsed with water (200 mL) and dried to give the product as a white solid (0.47 g, 46%
yield); mp 365-367 °C; HPLC, Waters Symmetry C-18, 3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm,
30/70 CH;CN/0.1 % H;PO4, 6.59 (96.15%); 'H NMR (DMSO-ds) § 1.88 (s, 3H), 2.01-2.07 (m, 1H),
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and triethylamne (0.76 g, 7.5 mmol) in anhydrous
acetonitrile (20 nL) was stirred at room tenperature

wo o008037shour s. The reaction m xture was filteredl/uSive7/019182
filtrate was concentrated in vacuo, 30 and the residue
was di ssolved in ethyl acetate (100 mL). The organic
phase was washed with 4 N aqueous HClI (150 nL) and

d h sodj um bicarh i d
2 54T T SOFR U0 T A A>T h i TRE806
2H), mea J(=208 HA )HRAG1 ¢, | e6.1 ¥z, giHYEl 1td1e(s,|tirmdﬁetNMR (AMSO-dg) 8 21.0,
285,490 1L %35{}4@@??84%2%8124;31 2¥l7€{52g)é 1??@%@?'53 8C?14J7"§"-19§8 149.7,

164.2)M67.7364740 1 CHRGMR 3; Andk CHRDDr CaHadN.096 0.83440: C, pil R, 4.55 N,

2.01-2.07 (m IH, -58 WO
13 6&%%%?% ?%?06??%19182 2.54-2.74 (m 3H), 4.64
= 6.3 Hz, 2H), 7.61-7.65 (m 1H), 7.79-7.83 (m
3 H)51257 %aﬁgﬁ_%i-&mrﬁ%z.&rﬁ&){m IPERTHEING3-MA,]- 113HDIOX0-2.3-
9.61 (t.p 1HESO 4VIMETEYL-45) ; 13C NWR
( DVBO- dGyRIFIAIOROMEBHYL-BENZAMIDES, 58.7, 121.8,
122.0, 123.1, 126.7, 129.6, 13103,0 133.5, 137.8,

147.3, 148.5, 49, I}G? 9, 172.1,
172.2; Anal. Calc g:z #20: C, 61.25;
H 4.55 N, 5 13. H 4.22; N,

13.33. 5.25 ~ ©
|

g %2 3 EL( %3?}1] ;\)’t D%%}% gorﬁetﬁb%.@ 13EREh I\/EQL% alo\&alplﬂenam@ %-lsomdole-
| 3R CRIEN P LS T RS AWRDE: d T RproPeEy D bRpZoy] 1qtide (32 g 2.5 mmol)
and Qleﬁqyﬂﬂnﬁﬁél(()% 10§ 5.0 mmol) in anhydrous acetonitrile (20 mL) was stlrred at room

temqe)'at?rgg?rnﬁdio rs. %h%g%g 3 mst hé’gﬁf %?recg ﬂfg-ﬂ%%t was quger'i)lraXed and the

resultiigly}llowd relsidué ivlaudﬂmmg:ybl_)edmmzl&y Eelotsing |a|rmbeha(n©1 ®gthylene chloride
gradleng einpl)%}he 30 cI at! 3%@&%8;'8? %&9]eﬁéctﬁorid@ 3 gmé prb[lhct as a white

cetoni tril s stirre room
solid @fﬁzﬂa 80%neeldomp1i3811807&: HAlfe WatgrsSymmery L8 - 3aa bS50 mm, 5 um, 1

mufrﬂé.l. Ez@b Rk, 567@@&-1\%31?)’602!} [ﬁ’ u}é!@&,%ﬁ@@@ﬁ% .ed, NMRQ’DMEI) 315 & 1.89 (s, 3H),
2 0o ot 1 e R e T ey st PP a4t 1~ 60

Hz, elitiiing (¢, henpPodmR (PRSe-2Y s rz*enhm@zm‘remg/lsmelzl 7,123.2,123.9(q, J
t.h t whi 9
_ 279%%01;% @r {139'3‘&%),11%@@ 3%&@ 13?_"%@ iU H SHS %1 4 1(39 59137.7, 147.0,

ters
165@, 169.7, 3699;(17250179@ AgapnCaled fm(pnaﬂmNg.qsg@ Giss: 3g01715°(3§/3 N, 8.88. Found:

. Sgdgqyg)@mglﬁpm 3.82 (99.33%; 'H NVR (DVBO-d6) S
0 2.02-2.08 (m 1H) 2.53-2.72 (m 3H),
465(d J:GOHZ 2H), 7.79-8.11 (m 7H), 9.46 (t,

J =560 BIQZHZES)B-MET}MLQRS-DE)XDMM_LEM&M
b 21.0, P8 18 WAL ISCR

(q, J = 271 Hz), 1255(q %a)H;,) 1282 1297
131.3 (q, J = 31.5 131. 3 —N137. 7, 147.0,

165.3, 167.7, 167.9l |2';,1 =0 Cal cd for
C23HL8N305F3: C, 58. > 5, TH, "3.83; d\l 8.88. Found: C,

58.05; H, 3.64; N, 8. 65° 25 5.26 S o
N- | 2- 1( 39) mBelvETHSramtiotebly CXOES)-PERIDIRL634ivE-piperidipB oX)-isoindole-

1,3- &o%g ﬁwwl gg\# %gfr%lsomcotmogl chloride hydrochlorlde (() 45 g, 2.5 mmol)
and triethylamine (0.76 g, 7.5 mmol) in anhydrous acetomtrlle 20 mL) was stlrred at room
temperature for 2 hours. The reaction mixture was concentrated, and the resulting yellow residue
was chromatographed on silica gel using a methanol-methylene chloride gradient, eluting the
product at 5:95 methanol-methylene chloride. The crude product was stirred in water (20 mL) for
15 hours. The resulting solid was filtered and rinsed with additional water (20 mL). The solid was

then stirred in methanol (20 mL) for two days, filtered, and washed with additional methanol (20
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A m xture of
5-am nonet hyl - 2-[ (3S) - 3- net hyl - 2, 6- di oxo- pi peridi n-3-y

wo »eosseismziol e- 1, 3-di one hydrochl oride (0.85 gpCRUS2007/019182
nol ), isonicotinoyl chloride hydrochloride (0.45 g,
2.5 mol) 30 and triethylamne (0.76 g, 7.5 mol) in
anhydrous acetonitrile (20 nl) vvas stirred at room

tenperature for 2 hour
L) i i patucana e S SR TP s B EpL C. waters
Symmaéify00EBOH O a[1l56 thnurs (i 1i rob/nge 240$m; §5/a5 CH;CN/H,0, 3.06 (97.62%); 'H

889 I BN 2
Nl AERoLy TS0 LSHE A 0 0F 1 Rt LML AGSIS - o s o,
7.794 fbr86 dociHuds 64t 7 @8 Hzn2Khap &f (t( D0 6 Yz {16, 11102 (P’ NMR

(DM%%J%%@S@%%'@% RS 1‘21|2t esefl 1299, [dd05ed1 Wi 38,5, 140.9, 146.8,
tional

) . I i d s 35t
15051154 Do 1B TROL b e i B thayio: 1 Bl 6152 .52
N, 13268] roasd €) 6 Wo8;H, o, NN, ongd. et hanol (20 -59 WD
2008/ 027542 PCT/ US2007/ 019182 nlL), providing the
product as a\/\hlte SO|Id (0. 239 23%y|eld) np
A i T o g A ¥ MR X O ‘.I AN

5 m 1 -‘_. 1D _ 1 : ) 3 ]
1H NI\/R(DI\/SOdG) 8189 3H)0210,2208(m 111)
2.53-2.76 (m 3H), 52H)
779784(m 5H) ﬂ@i\i 211) 9.51 (t,
J 60I—Iz 1H), 11.02 ( 013CNI\/R5(DI\/BOd6) S
21.

129. 7 ﬁ@lﬁureé é agrun%k_m;@d%&%%%gnéh&lé%&-g1o’xi-éazﬁegc?fm-3-yl)-isoindole-
1,3- dlﬁ% hZ/drdbﬁlZmSe; (01852, 2,5 rimal), 2-fliirabenz&3d khldriflo(0.402:1 RIESHAOIS and

trxetl'efianinge Hﬁ?’ %gg%lg;hﬁg &g&ﬂggr‘})uggcftfnmﬂe](%t) 91@) VJ: Q Htrﬂged a@room temperature

for 2hoBtsUTROrCtion Mxp5Y was filterety| Tip, fitrie OROCEcPRFAT iRpacup; and the

remd'u@ w%s cl‘]rgmato raphed on smca el us a methanol methylene chloride gradlent, eluting
DEHVDRO- | H | S0 NDOL- 5- YLVETHYLI - BENZAM DE_ G
the ;@)q.qc;:atﬁ Sﬁ m@ar@l—@eﬁywi P}ﬁ}?'édeofThe combined fractions were concentrated and

the resuldifgnoNEWay ktirzed[if 3 13r DREUY.| ThE, sBsgbnsi¥®was filkeredland-tBe solid washed

with g5 BT bR S ahd ShRGR RS0 IE el rBSisfn: By 351095 -c;
HPL(Q, | V&ttéry Samineay (01 % 3.9 159.nmfmoh) 1 mh,/ramhmmgio%o CH;CN/0.1 %
n:p8ES 9%%%%‘(;% 'ﬁ&%bﬁﬁdﬁ%‘ 1'do]d 3?#) 5. @Pﬁ‘ok%ﬁFﬁflﬁb 842,75 (m, 3H),

reaction m Xtur

4.62f(4) % 7 &t 128 8). doifceif a2Bd 7 (&2 (18, 31%6‘9?1'1’ &9 (Melily 8@4 (t J=60
Hz, YE§ 1800 eiratodrepined (0Mseids) §21.0648.9)2DN1p4m6, 58.7, 115.3 (d, J = 21 Ha),

noL- nethyl en Loci I h

1 ST 08 B R B R P en O an e B a0, 1000 0=
247 thapbiefad167Rd 67 .ong2vet B. ZEME@BICdtf@d:zzlémNsosfh@ 62.41; H, 429; N,
9.9% Pt ENgL 801 I weg gk rred in ether for 2 hours. The

suspension was filtered and the solid washed with

additional ether to give the product as a white solid

(0.44dg 9, N%&%O %'-@sLmezgmm@mmm@rymlgmoxo_zg-

Synmmet r yp 18- ISOIN® -Yi, m{mv—mlm_g_gm@wmm

40/ 60 CHREBOTIMAMIDH3PO4, 3.90 (96.87%; 'H NWR

(DVMBO-d6) S 1.89 (s, 3I—I) 2.02-3.86 2.54-2.75

(m 3H) 4.62 ('izIC 57 7(@%:30736(m 2H)

7.77- 83(m3H) 9.24 (t, J=6.0

Hz, | , 11.02 (s “13C (DVMBO-d6) S 21.0,

28.5, 29,426 587 115, J =21 Hz), . 121.6, . .

123.2, 15gnigturg obS-gmingmethyl=2- gzé -$ethy}-36-djotqypiperidin-g-yf-isoindole-
1,3-tbhe hﬂ(ﬁ&clﬂorldh-:i@ 694 g, 119 hunbl), Eﬁﬁlfﬁo(dﬂ}eth}ﬂ)mcﬁﬁnﬂzmbﬁde, (0.40g, 1.9

mm%ﬁ %ﬁﬁgﬁ%ﬁ%’ﬁ“ hEEOG%QZg Zf]'?z l;}hn %g%hﬁrlleegﬁ@&) Q%; sCurrdad a oom temperature

for §Rout6 Theireadtidromixpire gragg)nc@t@gd g p@ue,@g)i the residue was dissolved in ethyl
( 3- METHYL- 2, 6- DI OXO- Pl PERYDI N-(? YL) -1, 3- Dl OXO 2, 3-
DI HYDRO- | H- | SOR4DAL- 5- YLI\/ETHY? 6- TRI FLUOROVETHYL 30
NI COTI NAM DE
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O0OH FC, O I NOOA mxture of
5-am nonet hyl - 2-[ (3S) - 3- net hyl - 2, 6- di oxo- pi peridi n-3-y

wo peosseismziol e- 1, 3-di one hydrochl oride (0.65 gpCWUS2007/019182
mmol ), 6-(trifluoromethyl)nicotinoyl chloride (0.40 g,
1.9 mol) and triethylamne (0.39 g, 3.8 nmmol) in
acetonitrile (20 nL) was stirred at room tenperature

aceéé (i &y mll) Jh%%dash%mnﬁ g %Pﬁgpgaﬂsgﬁ@g%ﬁx‘@% tef gﬁg ‘{?ﬁﬁ Pﬁ edd'Bd (MgSOy,)

vacuo, e resi
and Y PO DT PETTRISREONY GaShEmatearathed on ém@@gfrh_()athametate)

proM@ﬁE@@S\@ Jf I'theAprMiddgm 653% &14{5& a'Uante%Bﬁid Vl\@ﬁ 48 {6d ¥, ﬂ@gC Waters

% N% evapor at ed under Vacuum
Synpg Wo%égwéa% d 96%%@? drﬂﬂefa‘ 348 pm; 4Y6QEHEN0RY Yo HsPO,, 5.10
(99.a¢%BY;aHAMREDMSAHNG 108568, IH)PE.00-D @8 PPty £.5517BRYBH), 4.69 (d, J =

6.0 g/m@t 7B, % %3)838'1' ?%@mﬁ%‘% 8%?9‘1‘&1_%% agﬁﬁﬁﬁfﬁ 1H), 9.21 (d, J =

1.2 He/ 6D, Q;éIBGNI 06 Mz, HEROA 0255, 101):5°C DOIR ADYISCHINVRI.0, 28.6, 29.1, 42.7,
58. f%ﬁ)b@p( )N 380 ﬂizﬁ??.{ §(q,3@278¥1H12Q’2§80i32372“é%91§) 131% ?z % 1(7355 137.5,

146(6d 482 g f.s z) 149.0, 6391 1673163 8—17@111?& 1 Cagedrpr CooH 7N, OsF;
+ 0lHY,0: ¢, 384,460, 3164=N 1127 Mound:Id), 559164, (35, N 1768 0 Hz, |
H, 11.02 (s, 1H); 13C NVR (DMVBSO-d6) S 21.0," 28. 6,
29.1, 42.7, 58.8, 120.7 (q J =3.0 H), 121.4 (q, J
RIEE. - -

167. 7. 11 172, 2 Anal Calcd for
C22HI7NAO5F3 10 + 0.1 H2O  C 5. 49 k) 3.64; N

11.77. Found: C, 5% H, . 3. ”7&3)%1 5. 29
3, 4- DI CHLORO- N-1 2- 14 . LTH OXO- PI PERI DI N
-3- YLI-1, 3- Dl OXO 2, 3- DI BYDRO- | H- SO NDOL- 5- YLMETHYLI -

BENZAM DE Q O Fi

mi Xt ure Sfmx xtare Of 5-;911ip;lor%eth')ﬂ-i-[(&IS)??:m;{hyQZ,6gio}o§piger9dirﬁ3-y!)—isoindole-
1,3-Bioaerhyryoahtdride (2.65 €315 srdaoiin @Hhlidh @plGeneldyd xblopid X400k, N:93nmol) and
trleﬂﬂll}lmgn%((b 69’ gl f 8 nlmc?l) ﬁtl agﬂ}%r{;‘}éq%{%or I gé {Z?Snét)%as stn%b«é;ﬁ rgorrl temperature

di ch] orobenzoy
for Lpgpr. {The @@ﬁwnw%e ves @ycepragd & vaews, jand meamqwrm@hssolved in ethyl

acetﬁféQl(w’\‘th ArldBvdsRE1 Wit 4msc§(tzlxr1r5©dn1,6)t whteO@ Pﬁﬁﬂﬁtﬁhﬂé@(M@@), and
ur. The ea ! on m Xt ure was concentrate n

evagfg%tﬁ% h&ac*nwg st 1§§Hle{/ g\cfrquﬁ t&nﬂﬂenfétereld The solid was
chronctgniphed d06ilind Jel amdg washgldcathtt hedanbl ghddien(, 21uting o2 ]i'ﬂwuct at 90:10

eth))fv% %{te—ﬁ&a}ge ]I%gfﬁani)me? f'r q%né I\/(gﬂ?gﬂdeatrzg%d ntev?/]:atpo an ef?lﬁ reaHl{mg solid

er vacuum
WaSaiﬁaefi fether far2ehoues: Tha eusgensrcm wea diltersH poditiie sgliciphsadd with additional

ethe$ kd dffrd BRIpratbid aAthiRlshivd (Oaﬁeé @b‘% yli@éaﬁ‘)? lgﬁ-ngf e(lil'tHPLC Waters

| ut t duct. at 90:
Sym?“ﬁ%"y"gﬁ% 3;‘96%1 R P e P lv%[r/é“rb 3?1% Bt ?%ﬁ%@Hpﬁ%N@aJc"(ré*ngmd 89
(98.6306); 'ENMRi(DYI B 1.894(S, 331)] 1.990.08 nm;etmuelz 5f5czr752(nb QHI),SH.63 (d, J =

fii d, th d t 13
oo B TRPEIS R, 485 0S8 309105301 1 LERASENLI . o e
NMREDMEQ-go) 5L 1¢f), 28698%1.6Rd) 58. &1:121621-2_136?4 1Z7.6,HRP 2, 13841,dB8 8, 131.3,

1313yIm08t 134 1383, 216D, >$641§Q617fm 167. 8”117211 ks Bl Rna]zégccmﬂ‘ Cy2H17N;O5Cly:

& Sg%ﬁgggﬁggvsf%@g{%"&mgs%# 4 1, %5%"8‘86“{? IH), 5. 55.2. 75

(m 3H), 4.63 (d, J =
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6.0 Hz, 2H), 7.78-7.89 (in, 5H), 8.13 (d, J = 2.1 Hz,
| H, 9.39 (t, J =6.0 Hz, 1 H, 11.01 (s, | H; 13C
WORRSODNBO- d6) b 21.0, 28.6, 29.1, 42.7, 58.8, PARLSHN7/019182
123.2, 127.6, 129.2, 129.7, 130.8, 131.3, 30
131.4,133.5, 134.2, 134.3, 146.9, 164.2, 167.7, 167.8,
172.1, 172.2; Anal. Calcd for C22HL7N305C12: G,

55 71 H 3.6l N 886 Found: C._ 85 34 H. 3. 66
0 35IHEQPIENEEA] 0> HYL-2
THI OPHE =3 - 15'9,6
DI OXO- Pl 3D HYDRO: | H+
ISONDQSYLI\/ETHYLI CPOH—|N/NO 7~ S0O05

A m xture of
5- am nomnet hyI 6 di oxo- pi peri din-3-y
| )-isoindole- 1, 3¢odi one hy ochl orlde (0.85 g, 2.5

nmol ), 2-thi oph ecarbon ride. (0
and |t r i AETRYRAT a2 HE A g soindole-
1,3-di66d IQ,I’dllrdmldnGe ((12@5 #112)5 mas1)s2-thisphenaabrbomd rhioadpeX. 3t g) 26 mmol) and

trletII)hqamme E& 9 f 5 A -(Ijg] qg Emhgﬂrous )éée% ?mkﬁg? H}.ﬁ Qva% 9@9&% rr@J‘rr? gmperature

r eS| aue was
for khdurc ﬁhegr@bct@s mngtua: wastthenrroncentratey Prem*u@ rqn@thedemdue was

chrogr{a?(ggraﬁmkd or?éllﬁt,d é&gu&\k{a ﬂ@@gﬁ{ﬁ—tmcﬁxylen%th%rxgégradlent eluting the product at

hanol - net hyl ene The sol vent

5; 950’6%%‘??! frgfhé(lfn? ﬁhlgla%él‘ eéﬂ]deqtﬁgls Ic%(%ptfqt?pgm §’6?’10d anql\iag resulting solid
was@issSI0¢VRDNP (PME) bift tié ni:a0Q vad vaithed 14198 *Cafsr WAGUTE Wt (5 mL) was

95 C for 1 hoyr. Water (5 nl) wa t hen added .
therghRdf P s fird i DPE R ST Bugamgmpestpreqagd sied
overnfght Tiefpailtiigsugpeasion shi filtere andviwsed With additmal eate tbighyg the product

as a RS %5‘15& &%2%%?&‘0'&/'1&(5{)%% 282%, 92& Lélskﬁ%""vﬂie ?ggnln%ﬂ—g gﬂ-ls 3.9 x 150 mm,

a4 White so
5 urﬁ,olomy(r@hc@m mrp 3079 %ﬂ?N@ 1 Mﬁﬂﬂ?Oﬂ/@iﬁ'é(% 68%)11& NYR (D%WSO ds) 6 1.89

G, 3@1)1§0§2%8>6m E@P -2175 (5. 6@‘%{; dg, oiiﬂzozmm 1307, 790(m 1H), 7.76-7.84

(m, §Hgg 22((§J-3q_9Hz,21}§21120b@ ?I—M 6’%0 R(Ql\g%o-gs)% (qnz érﬁ“ 42.4,58.7,

1214, 685.4,d28.9, 286, 02942 ,1321)) 13174, 163.7,.139.3( m7.1, 1603, 167.7, 167.9, 172.1,

7 76- 4 J 0
1720 M ESE P ey s Tagfirchabl shopth, 2o
10(58 7, 121.6, 123.2, 128.0,128.4,129.6, 131. 1,

131. 4 133.4,139.3, 147.3, 161.3, 167.7,167.9,172.1,

172. 2, Anal Cal Cd for C20H17N3058 C 58 39; H104 16;

a-z 3*‘@‘5‘?&%%

Pl PERI DI R -DI HYDRO- | H- | SO NDQOL- 5-

YLMETHYLI - ACETAM DE O N HNO 5 Cl A mixture
of
5-ani nonet hyl - Z;EjS)\% xo pi peridin-3-y

[']-1soi ndol e-

A mixture of S-aminomethyl-2-[(35)-3-methyl-2,6-dioxo-piperidin-3-yl]-isoindole-
1,3-dione hydrochloride (0.65 g, 1.9 mmol), 4-chlorophenylacety] chloride (0.36 g, 1.9 mmol) and
triethylamine (0.39 g, 3.8 mmol) in acetonitrile (20 mL) was stirred at room temperature for 1 hour.
Additional 4-chlorophenylacetyl chloride (0.36 g, 1.9 mmol) and triethylamine (0.39 g, 3.8 mmol)
were added to the reaction mixture, and stirring proceeded for an additional 3 hours. The reaction
mixture was filtered, and the filtrate was concentrated. The residue was dissolved in ethyl acetate
(100 mL) and washed with 4 N HCI (2 x 150 mL) and water (2 x 150 mL), dried (MgSO,) and
concentrated in vacuo. The residue was chromatographed on silica gel using a methanol-CH,Cl,

gradient, eluting the product at 5:95 methanol-CH,Cl;, and providing 0.60 g of the product as a
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1, 3-di one hydrochloride (0.65 g, 1.9 mmol),
4- chl orophenyl acetyl chloride (0.36 g, 1.9 mmol) and

wao edoskrshan ne (0.39 g, 3.8 nmmol) in acetonitrPCEUSDO7/019182
nm.) was stirred at roomtenperature for 1 hour.
Addi ti onal 4-chl orophenyl acetyl chloride (0.36 g, 1.9
mmol ) and triethylamne (0.39 g, 3 8 mol) 30 were

i G B HHEE, A LA B 9585k, 5,

mL/hinl, 240 &, 4E6MICHIEN/D11|% HaP@., A9 (%ﬁﬁ.‘)@)‘l“ﬂm (DWMA$©-ds) 5 1.89 (s, 3H),

2.02! 2%@3%%59& 2?%\6‘1{324 ) 5?¥LL<§ﬁ§t2§i)97 24 ;Q? &H‘—Q;i)sg% -7.80 (m,

3H).BB, (tdri @8 NE3C4) 03pdl H)c 0R OBAR (BMSP-fa) S\Zéé’u%g 6,29d,41.4,42.1,

58.8) ﬁthlh Eeltlc3 ms@hqmn@%a a;@h@dmm SLEYE ;:ﬁasglelmwm .72167.8, 170.1,
e radl en n e r uc

172 TG B 2 SRl Bt ol M0 ot S SREBAUSE s SiOPeo

8.962Fouid- 626000; 20081 023552 PCT/ US2007/ 019182 vvhl te solid

in a 69%yield; np 156-158 C, HPLC, Waters Symmetry
C-18, 3.9 x 150 mm 5 n1_1 nL/n1n 240 nm 40[60

. p P ) ~ D Y &) I H)’
4.42 (d, ISOINI: ; pF44 (m 4H), 7.68-7. 80
(m 3H), 8.73 (t, J —6.0Hz, Ibl)ol{], 03 (s, | H; '3C

NVR ( DVMSO- d6) . 28.6 N4 42.1, 5 58.8,
121.5, 123.1, 21 -9 131. 4,
133.3, 135.1, 147.3, 67. 7, 167%8, 170 1, 172. 1

172.2; Anal. Cal cd f of C22H17N405F3 + 0.10 H2O + 0. 15
Et CAc: G-I19Quidblinebhrbekyhio acxNhydn&teQﬁ% E,Olm ehmdD) wiHi3dlved in DMF (20

mL)?ﬁ(_i %&%g);%l ’_gé]r%%?_ol)g %2 d%jL e mlxéure Wis s lrrec? Q%uc%r Hnour 5-

AmibDbi6y P2-RBRY- DhNﬂBfJ-Y,IﬁI-d-ld}goaalﬁlr@@ 2113sddhddle¢DR@idnid-hydrochloride (0.65

| ftibe . .
& 1%% Z%d 'Ie%k ecar g >% 39/ I va%': QEE:"%J pﬁ %?%%neatd?%? gl}soqé] e reff.c%on mixiure was
stirrechas| 40 “Wefor ai addisiopal @OiminDRs THRONIXIvEY waghabotedito {c®@n3igmyerature and
stirr%doc}v | ht) W‘@t@r (§6I 9&9 wasd Btelaxd yg(ﬁld\mlpﬁ{ateﬁr efle ﬁltecifigatga solid was

our.
isolater] PRGN, “Qs*[eeafssh additigpalyyatep, 29d drigd t9-45fopt - PO AT teprqduct ina
76% yisldl mpelke2d1 &, Wutehs sghheiry de1 & §.965150Gam,15 Sm MBI )min, 240

om, R0 LN P Pt AT GO B 9 o207

1H)a2i83-2i78 i@l 38)) 417l ditTes6.3 Fac2hi, X BO7O2Wers SH Gl 196828y, GbHn 8.58 (s, 1H),
t
9. 42%3“?1?{ 9%‘ i anag Iéé 116, rﬁ%z%’flgg’ @,“%ﬁmﬂ%ﬁ(sdﬁ G190 05 291,424,

SO[l recl |ta ecCl |tat ed
$8.7,430.04 B3 8a 2 B9 £, 126 0nL 15650 1 2036100 6 L1 1308 130 a -5 1475,

151wat@rs 1379, th7ied7d.0 130 boask Oc&ifd Br Cf, HLAGOpH Oheat,O: €, 85.27; H, 4.47;

N Blagfolf Shallh A8adh PV VRLETS STE Y

CI—BCI\VOl%HSPO4 3.24 (97. 97% HNI\/R(DI\/BOdG) S

1.8834s, N3i) ok dfs
4. 71714, o3 R e
(m Zéb i@ ,gg eE (t, J =

6.3 Hz, 1 H), 11'302 1 H) ; C R\VRH(DVBO-d6) S
21.0, 28.5 294 @ . u58 .8, 123.1,
127.8, 128.0, 129. 2gNg .4, 133.6,

135. 3, 143.5, 147. 5 25 151 0, 1@4 5, 167 7, 167.9,

172.1, 1 e

R e L T
isoigd3g 1, 3M10®21yﬂ8>chl’§rl%(l .0 g, 3.1 mmol) and 4-(trifluoromethylthio)benzoyl chloride

i i No
(0. 7N'g§ 8 4-thido ?1@{:@?&%45@%%‘&& t?I?le)%els%gr%E QKQ widls NQ%)A—& &tn temperature
for };é@lrs T\he |mqqu{e Yas,Qxlut(ad (ojnth water (10 ) an ethyl acetate (1 0 mL) The organic
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O O 30 TEA was added to a stirred m xture of
5-am nonet hyl - 2- ( 2, 6- di oxo- pi peridi n-3-yl) -
WO s@gfoeishe- 1, 3- di one hydrochloride (1.0 g, 3. 1rPamDk3007/019182

and 4-(trifluoronethylthio)benzoyl chloride (0.75 g,

3.1 mmol) in acetonitrile (30 nL), and the resulting

m xture was stirred at roomtenperature for 1 hour.

The m xture was diluted with vvate5 (100.n) and e5h1¥|'l' i
phaseywas ssparated ol ¢Anpentrricd vbyasEni EReiBH DY BBE e essapped on silica ge
usingHoxhiRd QthiA Qcﬂe%@gradnﬁlﬁtaaﬁtmgaﬂ g efxhe ptoddctan d0-70% ethyl acetate, in 76%

conc nt rat ey
yield gy a 'tF 8‘3 ‘g ]n]d % e m%:eXane%rS&J ﬁqvmgc?g%%w %U Hm !
mL/raihy240ngp, EOESOgII@sKZI\t/hé YpHRUCt. 7%\(97%%)0’% EM&(DM&@t@?eZ 02-2.10 (m,

1H), 3\2,6 %’%%‘ﬁigdz Qﬁ 1‘}?) 564 {ldds @FkﬁZb}Wﬁl&‘(dd}'PMistz 7=53

1
Hz, 1007 AR e o . Srscsroott T 5B HEL a4 (o igysC NVIR
(DMQMQ o5). 7.2 482; &.4,024.0) 125.611194, 128 461D. 5@, (HBORHY), 129.9, 131.6,

133. % dggb,\]li%%lg%?, ﬁfH)SJ lé(g§§4 Fﬁfg 8 17;_3"? Aflaéle;llé‘%l‘s?zm 16N305F3S: C,

53.75H),,3.2%; BI08.835 Fuhddn C,3BI55; 19, 414; N,83J 5.8 Hz,
11.13 (s, 1 H); 13C NV\R (DWVBO-d6) 8 22.0, 30 9 42.7,
49.0, 122.0, 123 6, 126 4, 128, 7 129 5

C22H16N305F38 . 53 77, H 3.2 No 55. Found: C
53.55; H, 3. 1@& (O2=N 2

6- DI OXOPI PERI R 5-

YL) METHYYL) - 4- (1, 12, 2* T

ROETHOXY) BENZAM DE F 0
HFO I HI/ N O FF® OA nmixture of
4- (1, 1, 2 Zriketd ctlal@ q;mkham@&e&mgwamm abid 0.733, 3,1 Bmal), and CDI

0.5 %%Wﬁoﬁga %Q\IAF &%)Sr&ﬁfwe;?sissg%h%ﬁt 4@ Hra{ﬁrdg ?churs %th(an g-amu)omethyl-Z-

(2,651diﬂipilp?elﬁﬁid¢|3'-ly})asomdole-1 3-dione hydrochloride (1.0 g, 3.1 mmol) was added. After 2

hour!s 2t86 e Quald! 84?1%& gv rgorﬁ é&)ﬁ&;}ere{hﬁgl H&gl%IdQDt;]! ’e%ggécg& (1002 mL), and then

rocni ori
waslmluv@ NalieOn{3et TF @LM@ tbwoe@pnfretefl o$m resifpeVat ¢lrematographed on

silick gé&f(a@l I 4ab@te erhmg@e}b%t&' tHeiPOdudt ds a ek Joh@ﬁh a 985 hrdl; mp 148-150

t hen concent ra| o
°C; %%?dwétevwﬂemtfyr&%g%%ﬁﬁ%%mahg by § 8%5‘??" CHLCN/O.1%
H;Pag, et 72t (93.94%:H;dHANMB. (DMID-gs) 611 mlq)md&m 2. a&-2&3\ﬂm 21, 2.84-2.96 (m,

1H) Pkmgdfhns@ﬁ %’l’é gﬁsdcdfgj]— %§}%5P—§Q}E 1;?1%6%5 (\243}35§9 J=3.1, 1H),

7 4750 b BABCRID 151,93 GROID. H00:B08 0, TBYP 2 (4 raerd He, TH), 11.13 G,
1H)(‘%’§®1ﬁgb1\/ﬁ;dd§%2§ .0180.6..7, 455‘%,,102 748 P=637,0m 403H)16.4 (1t, J = 269, I =

27, (1@ 42 220, ig% 13295}_%29.8 éghsﬂgm 5,, ? 127@5 2{')1635 l%§0 167.1, 169.8,
17251 A%al. Galed for CLH INHDF4: T, 244 @, 3.38;1\188 78. I-Hz>unc2|€l), 54.24; H, 3.28; N, 8.15.
7.81-7.92 (m 3H), 8.00-8.04 (m 2H), 9.32 (t, J = 5.8
Hz, 1H), 11.13 (s | H); 13c NI\/R (DMBO-d6) 8 22. 0,
30. 3;5424-11 BN z RIPIN-39VE)-1.3 1)1

(tt, J —DIB ELISO : B9, 5,
129'8, 131.6, 132.5. 133 4, 147. 4 150,_3 165. 4,
167.0, 167.1, &6

172. 7; . for
C23Hi 7N306F4: C, A4 HH, : N—8. 28=Tound: C,
54.24: H, 3.28; 35,

4- BROMO- N- 12- ( 2, 6 DI OoxO PI PERl DI NP 3- YL)-1, 3-DI OXO 2, 3
Dr-1Y AI m!;!-tllresgf %\I Em%)methyl_%-rk IdX)%clo-plpBeEiuz- -yl)-i songop—l,é-dione

hydrochloride (1.0 g, 3.1 mmol), 4-bromobenzoyl chloride (0.68 g, 3.1 mmol) and triethylamine

(0.63 g, 6.2 mmol) in acetonitrile (20 mL) was stirred for 3 hours at room temperature. The reaction
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Br "CLY NI/ NO 30 OO A mxture of
5-am nonet hyl - 2- (2, 6- di oxo- pi peridi n-3-yl)-isoindol e-1
wQ 3sodioprseé2 hydrochloride (1.0 g, 3.1 mmol), PCT/US2007/019182
4- br onobenzoyl chloride (0.68 g, 3.1 mmol) and
triethylamne (0.63 g, 6.2 mol) in acetonitrile (20
nm.) was stlrred for 3 hours at roomtenperature. The
reaction V\g 6008/ 027542 P ‘i/va 2007/ 01918 m xt u
MIXREESVSi l“F@Feﬂ‘d il TeigevasicpReeRraed g el B e tas ’é’&‘a“’FFPé’ cd on silica
gel (ethgl dde@te)provizlinpanmg ogfhaphﬂdctma asihite eclid ig@h 88 ®ishisitl; mp 166-168 °C;

HPL"&gﬁ:}ge %yrg:]ov' '1@93 % X 158 6525 612&%%1%1_@5 \Kybjot&hcwm%

H;PGy |6T9§t(?'y9'@$n$H NMB (B@Mﬂ?edd)ﬁﬁ 03-2p1 Ghgm, IIHI)LQI‘Fﬁ -263 oM RH); 283-2.95 (m,
1H)4PD@%P‘-"§@§4222%{%%15"§5’% 106 B4, J(Qil%"/qﬂ), 7'?#9'\!'% (m, 2H), 7.80-7.91
(m, #5839 (95=6ef Hz )il 124(55144)( CNJ\/IR (@h@q_.gés sg,zbo 9,143.7, 49.0,
122.60003.5) 155.4,226.4Hp9 8] 131.5, 18116213310, 183.5,11469; 16575 16mM0, A1, 169.8,

172 % ,gnai a?cdlfgéglmngf\%g'\%éoé }’3,6 Hé% 4661\13%5% Br49979 %%@JHOC 53.61; H,

3.141R28.84;1831680.125. 2, 129. 4, 129. 8,
131. 4, 131.6,133.0, 133. 5, 147 4,165.5, 167.0, 167.1,
169. 8, 172 7 Anal Calcdfor C21H16N3058r C 53 63;

N- 12 (2. 6- DI OXO- Pl PERI DI I\I-3YL) 103 Bl OXO 2, 3- DI HYDRO-

I H 1 SO NDOL- 5 LI _4- ENZ OOHNN
O OO0 A mxture n N o
5- am nonet hyl - 2- (2, <Ppi i n-3=yl)-isoindole-1

,3-dione 15 hydrochl oQ de (1. OO gP 3.1 mol),
4-ethy|b nzo oride (0.5 . .
triet hyI ‘(‘g %%‘“@me‘éylzz‘én%f")"X‘P’R‘ngg'f‘éﬁ’?lp‘l’si"f“é""fz‘é‘d‘°“e
hydﬂichloﬂiﬂﬁ(lfﬂl)lg, B&dnrhal), tBethﬁlUérﬁoﬂtchYoﬁdﬂ'((lﬂ’merlarhmb_e.and' hriethylamine
(0. 6\/\2?%5 gx%ol} %%g%gz:ﬁffhg Eﬁovi”ﬁ];)c\&%s OSE‘III %(? S%n statI l%oﬁqlaﬁlgggture. The reaction
susgehsion wes filtasefl, andhthpaelit wished with @dmtspnal‘ acletoertrela dhel salidi veas then stirred

in walr gdr\é%ogrs5ﬁlt&ed)£ndtcn%d g gdystjl g-ghﬁxe p'rclcﬁx[:tatﬁe‘?ﬁtrgtpgf the reaction
reaction mxture was concentrated The residu

mix{yas WaHTWRHIBEH ApHEd TBhregidps was @é?ma(t%&rﬁmed 88 &tlist g9/ ety acetate).
The tiRbRedBheRM Wdraedncertrareal ﬁd&%ﬁ:&ﬂﬁrﬁg’ﬁoﬁd wad Bfikrédi@ ether overnight,

I i .
ﬁ]tefeidls e{fllgtfiléln Lg Iﬁﬂved(? Isé(‘é’g ti\t | {ro\rgiggoovggl‘flt 1%? 8?"% éllegé.gg%éc?r’oduct was a white
solidpwap 89 1-193i °6% HIPBEYMakems %lymﬁﬁtte' @fléom%ti 19 gna Syt lemL/min, 240 nm,
40/6%)%1'{ ‘bN/Hﬁ’ /%’;911Pé9§ f@@d‘ﬂ%} 1¥‘§1‘i\)ﬁi gbﬁﬁwé?_eé\l%tl? = 53 82, %H), 2.02-

2. 1@@9@&*) ?6475%7? 99 Ao 83‘2#]5 KWR”(%I@/@&)(M)— 57 HzpH) 6, 16jddz~' 12.9 Hz,
1 =5.1H2178), 3B (4,2. 921 HZ, 48), G170-71.91Hh, 58),471521, 66 €.0Hz210), 11.12 (s, 1H);

%lagé %M%gl%% }%_Q"sz%‘ﬁg%43(g§jfzéz49$ 1%9'5'21723%')1 a? 1}2@7 129.8, 131.4,

1318, 133, 14256} 14777, 766.3,. 197.0( 167.15459.8,0.725; Anal. Qaled G @445, N:Ds: C, 65.86;
. 32 dsind:lc 73 3R GPMBO- d6) 6 15.3, 22.0,
H’%Bésﬁ.’&ﬂgo 9, 42. 8, 3%%@1 891123, 5, 1273, 127.7,
129.8, 131.4, 131.6, 133.4, 147.5, 147.7, 166. 3,

167587 18{212.616f0%0-FrPERIDINGAYL)- {3 15X 0.2.3-DIHYDRO-1H-

C23H21N3 OB5-$0.ME 21 ETHOXVIBBRZ AMUDE: C,

65.73; H, 4. 86 N, 9.91. 30 5. 37

N-12-(2, 6-Dl IP I DI N-3-Y -DP 2,3-Dl |1 YDRO
O O Fi

“IH 1S0 NDOL- Ligd- @
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O\l NNO O-65 W 2008/ 027542 PCT/ US2007/ 019182
4- Et hoxybenzoic acid (0.51 g, 3.1 mmol) was di ssol ved
w0 n00BNE75¢20 nli) and CDI (0.55 g, 3.4 mmol) waspPemusmn7/019182
The m xture was stirred at 40 C for 1 hour.
5- Am nonet hyl - 2- (2, 6-
di oxo- plper|d|n 3- yI) i soi ndol e-1, 3- dlone

(b 63 g BB sty afitiod s & el e PR o gy and O
(0. Sm,)ﬁﬁmmom&s&ﬁdddr El‘die &ﬁxtéh& vasfstifrechat 4addlfbn blilidr S9AnTnomethyl-2-(2,6-
cion B O S PR BT RE (O | BB g wigiptamine €063
g, 6.2 hewolpetere dhearnddesl, sl thelrepetémi mixtued wek stfﬁhé ats‘tﬂ iCifoparsadditional 90
mindt§50|1§nl%$rqxttﬁYe \{Jés tﬁ&%h{%@ do %l%hc tﬂpé%tlhré a%q gh&é@&@l‘mg b\garcer (30 mL)

€ resu was chfomat ographe 1l
was g@h afdadiepdl a geled mgce})ltagﬂdo\jl‘hg isplifl Waspsolgtedpy ﬁ{hﬁ@orp I”@éhfétw‘th additional

watelr anilg’\éorééhﬁ#ng s&Rl @as"&f&@at%%ﬁh@d omhg@é)e'l foliny1 gaetATBLp@»wdmg 0.21 gof
ters é)rmet ry

the cptiehn 1016P 11 BATONI ORI RISEH> “6: FRL oW atsragmmetty C-18, 3.9 x
150 MM 5( IO 1L Gnif 840 Gm] 46/40 CH,CM/0m1 6. 19,PHg,, 3. BHP9.38%%2HANIAS (DMSO-

o4 g AL APy 2T Lo, 0041

(m, 21 4.62 (& JE26.9 BazyH)) 514 fddﬁ}] Fz 2.91H#ly = 54 B8 TH)089§-M03 2¥) 2H), 7.79-
Y/ B
7.91 {m 9H 79(97](§g ﬁ%m{;g ?és 1}\1)4 cﬁdm’ﬂbmécb‘&ig slrh, 51%2 0,309, 42.5,

49. 0493@,1169 ezlaﬂasé,uml@ 1337513182834, 1434, 161 012959 167.0,167.1,

169.33117267; Ah3B Cdicd 34+ 6,3, 10L: O, 63145194 88,6V, 965. E6IMd1C, 63.41; H, 4.76; N
941169 8’ 172.7: Anal. Calcd for C23H2I N306: C, 63.44: H,
4.86: N, 9.65. Found: C, 63.41; H 4.76; N, 15 9.41,
5. 38

e R R

HYL[-4- Z E

QO OHS OH N-O O 0 20

4- (Met hyl sul fonyl ) - benzoi ¢ aci d?( g, 3.1 mmol) was
di ssol ved in m, ¢ @ %:%g 3.4 mol)
was added. The m N, f 40 C for | hour.
5-

am nonet hyl - 2- (2, 6-di oxo pi peridi n- yI ) -1 soi ndol e
-di one hﬁ-@M@gwlsgl,ﬁprwg l(emzqyc @c:d &@.92 gadl rpmgﬁdvas dlssolved in DMF 20 mL)

and ODI]b BY L adTy nﬁndxpw&?adged Bri nﬁmlre) wayeahere@wc RAdndle 5-

reaction nixture was stirred
am BT -9 B YEneO d@edlwshyewb@ad? 64 §oin} mmol) and
trlethﬁiﬁﬁlﬂ{eé(t) 168 @, D chn¥dl) Wére dddl:\deidall tameact%hemz&rdr\eacstmem at 40 °C for an

e was ncentrat ed, he resi due
st fgpy ST D RGN DR 1o fd o (B TPRRUE A ired overight. The
reacibo wiigturegw43.cBtcegtraéd, hibthp rattne twaks nhramstozi%b!edeimls:lm gal (ethyl acetate)

pro%{ﬁilfg% %‘%&ﬁhe ;ggdu%“’& agf%% erd%?%g{hltw@&lg ﬁﬁ) %?t’é YHPLC, Waters
SynapgioNE-0 84394 ﬂlé@smm 53tm48 ml/ggn, @g0qm. 3¢47@\|9ﬁ3@®f98c5! dbfOs 3.48

(98 20‘%3 B T@ﬁR(('fDM@O )6 2203400 n@%l{m 4§?-b|)63 (s @13) 2.89% 9(1r0n 1H),3.27 (s,

SLOECINTINE R RONEA) f%”déﬁgc 2307 tn 418 8.04-5.07

(m, 8H)B. B2-Q1T5 @6, AHY) 9.2H)t, J 85 THA 1 W5 1112 (QHH); & MK (DMSO=ds) 5 22.0,

. I . I :
084ttt gl |, B8 1 (ABO4Y 161 s s
16710286, 1698, §72.7 3pabk Cated or,H PSS G4.28; H 4981, 8.95. Found: C,
56,1091, 3,00, 46¢/74), 167.1, 169.8, 172.7; Anal. Calcd for

C22H19N307S: C, 56. 28 H 4.08; N 8.95. Found: C,
56.13; H 3.90; N, 8.74.
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35 -66 WO 2008/ 027542 PCT/ US2007/019182 5. 39
N-12- (2, 6- DI OXO- P] PERI DI N- 3- YL) - 1, 3- DI OXO- 2, 3- DI HYDRO-
WO Rh0BS2TUNDCL - 5- YLMETHYLI - 4- 1 OD O BENZAM DE  CPCX/HiS2007/0M9182
O O 4-1odobenzoic acid (0.77 g, 3.1 nmol) was
di ssolved in DMV (20 nm.), and COI 5 (0.55 g, 3.4
mmol ) was added. The mi xture stirred at 40 C for 1
hour . 5- an1noneth I-2 2, 6-

di 828- pit S YL)-13- 0-2,3-DIHYDRO-1H-
hydrOChl . <-J||u %@H%' am ne

(0.63 g, 62mm|) vvere add n@lthereactlon
m xture was st itional 90
m nutes. The room tenperature

and stirred overni gRt. The reactlon m xture was then
concentrated, and the residue was chromat ographed

silica delodplankgir acid .51 &3 BmaPrms disgolued 'incPMﬁ &0 '%e) and CDI
(. 5%% @%Hgg%s a?de%t R nRUETEE at 4f0' °Uf%\r £Ho@Nd- aq{lh(ﬁ]%tﬁﬂa -(2,6-

roduct, in leld as
dioxpiretFin iy il IGipt bydragiiasiis (et} rshiasd Hiteylgmine (0.63
g, 6. é—ﬁgnd'ﬂnveé ad88d, hnd¥hi FHa&mn%QturMs Bitke® & ﬂw &h ddd¥ional 90 minutes.

%
The mturezﬂvagggz 2& %og%tematurg agcé t%@veﬁ ghi e0r§ %8'3 mc)gnl]e was then
conodntratéd, ndthe rkdue was &llﬁ'o(ndldgraﬂhem chZilfaldzl (ethylrac&atb) tdzaffoid a solid that

was ’i_%r’rﬁn gmr %ve%liglgtn%i %@& dflﬁtffé) N(I]%S] 3§g 55&8 "_’"7"’%3‘ ’;\D&zg yield as a
wmtﬁol@n@ 1639168 °CIHPLO, Waies, Symmepy C>18, B20x 50 man 5 gm, 1 mL/mm, 240

nm, %g/éﬂ %Hséf’a% P Q%E)afa 271(57’ 6‘§% (1)‘?15418[11 %ZI\SBGS% i)]@ ol 99 (m, 1K), 2.46-

76"
2.63¢m, 3H}, 2 83;@ 9%(r11,21H)pb§ﬁ1@, ¥ ts O4igz. GHD. 344 @di 1}\,9 H—; 1855 4 Hz, 1H),
7.6791.80(m, 7H), 9.29 (t, J = 5.7 Hz, lH), 11.12 (s, 1H); °C NMR (DMSO-ds) § 22.0, 30.9, 42.6,

1005012 o & R B AR A S e e el Bk BEPB . 15,

172.@, AndD Galed for ChHNNNOLE-C, 200760HD3 42 NES. lh@IFIOhan)C, B&64:d1.2.77; N, 7.85.
acid (0.52 g, 3.1 nmmol) was dissolved in DMV (20 nli),
and CDI (0.55 g, 3.4 mmol) was added. The m xture was
st i §4#&d Mﬁmm@i’m“‘l Y bAAIQNO-3,3-DIHYDRO-1

3 LIVHEE IR Y _L _;:
hydrochl ori de (1 00 g, 3.1 d,_trlet hyl am ne
(0.63 g, 6.2 re th d the reaction
m xture was stlrr |t°onal 25 90

m nutes. The m xture s cool eddo room tenperature
and stirred overnight.” The reaction m xture was
concent ra-t(Btéthy&hﬂ)-bhﬂoibe&id(dQlé2 es 1 oimrad)wisodjssalybé th MF (20 mL), and

CDIS 4,0' % mgS g dc?eé.le flj'f? xturgwa? Etm‘erdgat g() Zé & lg'ryuI hsear&momethyl-Z-

2, 6HPQ>® lechné-leywnéqlw 3@“1@ hygroghlfeﬂi%O 40 35 ol and triethylamine

¥ ° r an additiona
(. 6%52313 &?QHF%\,& agyg%g&%ﬁ)%ggtéénonﬁffﬁg%i st‘{}‘regl]j)t 40 °C for an additional
90 iRiny®s ZT%mpmlremq)s cogleddp r¢an tegippratuye gl spirgd oy gB@ The reaction

mlxm vxé‘is @cﬁlcérﬂ:rateh md@h@reﬁau@ms &H&ﬂ"{tgg'aﬂred b3 sfiickige! (etfylacdtate)

35(d, J=
affoc'qmg 9.7 Hg 6:)f éhel_E‘oduﬂ_bn Sffz }Téld (ag a W:[lr_tﬁ sc?lfs%pﬂﬁgﬁ%h\%&@é}, Waters
Syntmédtéy ¢;18229 @,1586hn),S 142, 1GnL/mdlS,. 230 nbR 40/80 CIRGNB).1 X2HaPQ)y, 4.61

(95%5%;) H 1%%197( @JM%%?*G)% 243316 (m 189, F46 543 G, 284% 5:55:(s, 3H), 2.83-2.95 (m,
1H), 4.63 (4, J = 6.0 Hz, 2H), 5.14 (dd, J = 12.6 Hz, I = 5.1 Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H), 7.80-
7.91 (m, SH), 9.18 (t, J = 6.0 Hz, 1H), 11.12 (s, 1H); °C NMR (DMSO-dq) 5 14.1, 22.0, 30.9, 42.6,
49.0, 1219, 123.5, 124.9, 127.7, 129.8, 129.9, 131.6, 133 .4, 142.8, 147.7, 165.9, 167.0, 167.1,
169.8, 172.7; Anal. Caled for CyyH,sN:OsS + 0.1 H;0: C, 60.15; H, 4.41; N, 9.57. Found: C, 59.98;
H, 432: N, 9.61.
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169.8, 172.7; Anal. Calcd for C22H,9N305S + 0.1 H20:

C, 60.15; H 4.41; N, 9.57. Found: C, 59.98; H, 4.32
WOR008/087542 - 67 WO 2008/ 027542 PCT/ US2007/ 019182PCBHUE07/019182
N-f 2-(2,6-D OXO Pl PERI DI N- 3- YL) - 1, 3- DI OXO- 2, 3- DI HYDRO
| H 1 SO NDOL- 5- YLMETHYLI - 4- ETHYLSULFANYL- BENZAM DE O 0O
H_ \i \'1 NNO OO5 4-(Ethylthio)-benzoic acid
(0.56 g, 3.1 nmmol) was dissolved in DMV (20 niL,) and
CDT (0.55 g, 3.4 mmuol) was added. The mxture was
st iSited M{2-( (3, PR A <=-5

hydrochl | de(l 00 g, 3.1 mml )cﬁh@l tJl et hyI am ne

(0.63 g, 6.2 mapk e addeds.aRrd t reaction
m xture was stirre 4R C agN—addi//i%nal 90
m nutes. The m xtur cool&éd Y roomtenperature

and stirred overnight. ®The reaction mixture 10 was

concentr mnthﬁﬂdaeﬁm dcfiPloteg, YR m&@%@ah@ﬁmzo mL,) and
silica ? using an ethyl acetate-hexane gradien
(O

CDIP-5% Bry? tpmelpyascdded: sEheguxiny wasiiiredgéOal hékalﬁeé-ammome‘fhyl-%
2, 6-|afdilwp%eﬁ&n13 }I)Qsoﬂfdotehﬁ}ﬁfoﬂgkiﬁroémbrﬂﬁ (1.84% ¥ ﬂln%l)?a‘ildarlethylamme
white solid 175-177 C . HPLC, Waters Symme ]dg

(0.63565 sl ey et and TefEaciioh Mgl Wih ey S0 OCHbRggHionsl 90

minYfed B xfrddBas(@8led 499oom teinpdvitule B ea) ovBrnight.7 Thé reaction mixture

was Eorg:ér_lt%t% hrzcﬁﬂm reslzgﬁug %v_gsz bl%grzlétgérjpl)hzelab.?h gﬁﬁg 7gé l%%fl_ﬁn%)ail %ﬁx}l@fate-hexane

gradidht, (ebiting the podfictit 802Piethybackthteltalancd, proviging 1Hzg offhe-prdugt in an
1%'(%eld ;s blwhntg sé)th r?l %95 (1%’ C2 gJC7 vl rz Sgém@ﬁgwbﬁ/g 7;9}513%1m 5 pum, 1

mL/gin, 349 "mz@/@) Cb‘@@;)o 136. %Poaé %, (9%4%9)’ HMRQ{)N%"@ 51.27( =
7.5 ﬁZ@}ﬁ},z 427 08 (m 129, 8.47233.(fh, 215 2.86,2.953%, 4 H) 1106 @, J = 7.5 Hz, 2H), 4.63

6 P AL o2 7t . 50

9.1860.J805.0 Hz, H1)341.12(s, BHR 1’C MRIRADAESO-ds) § 13.9, 22.0, 25.2, 30.9, 42.6, 49.0,

Xi I
o1, e (YRR 05518 b Moy de oDl NN 10,
172 ACETANME GO fir C23N2N:068 €, 81.197/H,3.69; N, B3kt Equadd, 60.80; H 434 N, 9.21.
4-(trifluoronethylthio)phenylacetic acid (0.73 g,
nmol ) andCDI . 3.4 mol) in DI\/FI&D D)
wasS43 i r Nel(f2-.6-RIOXQPIPERTDING3 - Y L)-] IQ%_O_L_—S-
._g_ﬁ -2-(4-(TRIFLUOROME O)PHENYL
M A

5-am no
(2, 6-di —di n-3-yl)-isoindol e-1, 3-di one

hydr ochl orlde (1.0 g, 3.1 mol dded. After 2
hours, the m xture was cogle rg%ggerature
poured into ethyl g > washed wth
NaHCO8 (3 x 7%.diL @ oncentrated. The residue was

chr omat ogr aphed 8n Silica gel (ethyl acetate)
af fordi ng n?hxﬁlregoﬂf (thh@or&ﬁadyaﬁo)pmnglaz&%ayids(bdv3 @S3.8 mmol), and CDI

(0.5%@1%3 nirrcl)(lg n lilgg (%SMnL% sct:irreﬂ,‘é_l;‘ %q lng giz\g"‘ﬁﬁn an?él?%t-z{n%nqmethyl-}
(2,66HBONS i Perikdina HBREXIindBe-8, 3-d1<(r@81ydh@%lpr1dd—( 1NNER 3(IDMBEY) oGy adiled. Afier 2
hou?s %% n%ﬁtgpe \('{pcog‘l’_g %Zﬁiéegﬁpde@%u{en%ou%d)mto 4 ggetagcﬁ 1&6}111,3 and washed
wnth:N_aLIjC@;; I 7SJmL§;a11;i qqpcentrpfed. Themssidee \;vgs thgnapogquheg ppy silica gel (ethyl
acetZte@ﬁ’foeré] 2Agre é’?i‘riodgct 8K a G5 y’elif ada ahﬁgsollll 148-182°C; HPLC,

11.13 S
Walgss Symmgyy A 369 3 1 Stymigs 53, | /G 246, S0/3) RG99 Y HoPO,, 3.87
(98 DBBY;SHNYR DM E)H22.02-189 (A, 1H)2D4B2.63 3R, Bl), 2.84-2.96 (m, 1H), 3.62 (s,

2H), 4.46 (d, ] = 5.8 Hz, 2H), 5.15 (dd, ] = 12.9 Hz, J = 5.4 Hz, 1H), 7.45 (d, ] = 8.4 Hz, 2H), 7.65-

7.77 (m, 4H), 7.87 (d, J = 7.5 Hz, 1H), 8.82 (t, J = 5.8 Hz, 1H), 11.13 (s, 1H); "*C NMR (DMSO-ds)

§21.2,30.1,40.9, 41.3,48.2, 119.9, 120.0, 121.1, 122.6, 128.8 (g, J = 306 Hz), 129.0, 129.9, 130.8,
-68 -
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68 WD 2008/ 027542 PCT/ US2007/ 019182 132.5, 135. 3,
139.2, 146.5, 166.1, 166.2, 167.0, 171.9; Anal. Cal cd
WO ors@2B8N305F3S: C, 54.65; H, 3.59; N, 8.38CT/Bsantl019182
C, 54.45; H 3.73; N, 7.93. 5.43
4- TERT- BUTYL- N- ((2- (2, 6- DI OXOPI PERI DI N-3-YL) -1, 3- 5
DI OXOl SO NDOLI N- 5- YL) METHYL) BENZAMDE OHNNO OO

1525 e el A 20963, Boogh S6Bori g paptnCeled oy CommansouEss: €, 54651,

3.59i S 8.3ud 6bendl C35404 ik 33dNothd.oride (1.0 g, 3.1 mmol )
and 4-(t-butyl)benzoyl chloride (0.61 g, 3.1 mol) in
acetonltrlle (35 nL) and the resultlng m xture was

m), and t he organ{ciphase‘ semanatep and -

concentr at ed. “Fhe~kesi due g hr ogr aphed on
silica gel usi ng eane N—acgtat e gradi ent,
eluting 1.1 g of the Iproduct aty 80-90% et hyl acetate,

in 80%yield as a white solid; ~np 164-166 C; 1-1PLC,
Vaters SyRRhE dded b mikede ¥f 4-aRiddMethy 1-0%(2,b-didxloiperidadfyl)-

soiniBfele 8y BeLonbisnyle 1§y 51| Fnipl st Py engpy! hlopge (et 3.1

mmdl) Bdcétonitrdéd)3s 2L )Bdnd2hOes@ling mithre whs 6Grr{dht rdbrrteGipBrakdze for 1 hour.

The %H%Bregv% %ll%fgg w:tg ﬁsate]' ;t (@947%) aéx% F%ﬁa%%'fg(lgé ran% 'and tlbe organic phase

sepagit@! 4agl congetratqd; TR r¢sidue|vgs chipg@tagpRh W@@el usipgrpheyancs-cthyl

acetatl Bx%d.eﬁﬂ eﬁtmé"?i gffﬂ% ondmLZal 8?29642&@5 acela’%é i so‘ﬂe%/Yeléas a white solid;

1
116@7166 °Ci'd17L<1‘ Wilgrs. Symnﬁrz CT"SA%rPa1< 15%@%3 C @mé&%ee 50/50
CH-END. 25 KD, 426 00.54%:); 'H NBIRG@MDO-d)%B RE0 (sFemdyd:01Q2.09 (m, 1H), 2.46-

2%, 8Byt s B ED TR 11—

7. 495 X, SE)NDO-T-88 5n)AH), MET HyL+ BIOGEL [ NAM! DB (© 18)+H°C BIMRI((DMSO- dé)
522% 9 ﬁf E‘sxld’é §20b, Pty @5PPii66liI oty 3§{ ¢ 1(3%\6/'4:933%0 147.8, 154.3,
ti

166 ﬁL)67v9aé6 i lrSP@dlWdémahpeiceggrpzdizsw)@scof%ﬁ@ ﬁoéé@ H, 5.69; N,

9.30Th&ihd: &; Gl eNBbyN,-80d. (33)-3- _
nmet hyl - 2, 6- di 0Xo- pi peridin-3-yl]-isoindole-1, 3-di one
hydrochlorlde (O 67 g, 2 0 nnDI) was added and t he
43 METHWD.6 P

t enper at ur e, and the solventAmasoevgporated under

vacuum The r 8si was yed ethyl acetate
(100 nl) and washed_wift h Qﬂ! y ous sodi um
bi car bonat e sol ut®¥on I(27x B0 nL). The organic
phase was evapor at ed® The resi due was chr omat ogr aphed
on silica rﬂfiurd«kﬂ*&ﬂﬁorlnﬂgﬁaﬁh@ﬂgd (mloog, Qdﬁnﬂ&l)tahwcmtn 3eg, 2.2 mmol)
ale r sol.id was teri
in B P sBige SRSt A0 e s T d P G B2 1GS)3-
metH')He Gd:loxdpwaﬁdnﬁﬂbtlprsenddaad Jndisinelty dvach loride (GEHg, t2.(melol) Avas added,
and % M fxtur@&lgg & 85 rf thg g&&?at?%?% n:g r2I h%Qx\',smu rﬁi@ metljre Jvas cooled to

acuum provi te so
roornﬁenzeoat%zanethw Vet Wiste ROyt yaceyrms Thegregidye yagpdissolved in

ethyTBRetdte QB0 mL)Ahd Whihed $A@ sBFatetiHqRSOus 68&ium bicarbonate solution (2 x 100

mL). The organic phase was evaporated. The residue was chromatographed on silica gel using

methylene chloride as the mobile phase. A pale red solid was obtained; this material was triturated
in 10 mL of acetonitrile for 16 hours. The solid was filtered and washed with an additional 7 mL of
acetonitrile. The product was dried under vacuum, providing 0.55 g (57% yield) as a white solid;

mp 260-262 °C; HPLC, Waters Symmetry C-18, 3.9 x 150 mm, 5 um, 1 mL/min, 240 nm, 45/55
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WD 2008/ 027542 PCT/ US2007/ 019182 CH3CNV 0.1 % H3PO4,
3.61 (96.62%; 1H NVR (DVMBO-d6) S 1.88 (s, 3H),

WQ 208027508 (m 1H), 2.49- 2.62 (m 2H), 2.65-2p@BUSIUP7/019182
H, 4.62 (d, J 6.3 Hz, 2H), 7.76-7.82 (m 3H), 7.97
(dd J =84H, J =0.6 H, | H, 826 (dd, J = 8.4

J-23Hz||—|),881(dd J-23|—|z,J:06

CH:Q0 NP OB bS58 1T SR gD RIS o b1 s 310 $500,2 b tm, 110, 2.0
2.62 ij:a s 2. ﬁ-g 73, (millﬂ)zaﬁid 0236 9 H2129), 6, 78;;7:%12 (@, :émjse 96,(dd, J=8.4Hz, ]
- 0634 18). 833 < R SRR 1B XD R = e 10,063
= 6.3z, A7), H,0035,330); 'NC NMR 6BMSPodind21.0, 262 .295; 434, 53.74421.8,123.1,

125 A2, RS V405 LT s MOR PR G 1 Y 1720 172

AnalDEﬂKUCSQzND@INWE-W@I SBT3 N, (| METHRusl G ORIVE) H. 348 N, 11.39.
BEI\IZAMDEl 00O 0OSC)"rH NO OO A mxture of

%met hyl sul fon%l benzoi ¢ aci d 0.4 q( ) and
under ni2 ,DS Ll — L
5-ami no

2-[(39)-3-net hyl|-, 6- d| oxo- pi perddon-3-yl ]-isoindole-1
, 3-di one hydr ogt# O @ M&% 15 was
ede

added and stirri erature for

an additi onal 2 hours. The m xt uy,e was cooled to room
tenperature, and was p%rtltl oned bet ween et hyl acetate

(100 rTL)A aﬂdu&aifur(a.bmdlsumweaa&omdldqmm igCA0 o) and CDI (0.36 g,

B R O T T T
2-[(3500- md:t)lyleﬂ;@-dwxa—pmeacﬂle{}-yl]Fhelndelg+ lcﬁjélomlsydrochlorlde (0.67 g, 2.0 mmol)
was gﬁc{ %gkﬁ'@ﬁﬁ&e?&d §{ thqgmn%gtrj ﬂzg'l a%gltl%nmtmlse Fme mlxture was

ano as t ase, p rovid
cooled @crogm LEIRPERTORSAnd [Whs wﬁeorpﬂddmmen ] %tasﬁ (h%lmééa%’ Fraturated
aqué@hé §SRie bicgﬁboﬁ'ﬂ?e ébﬁfﬁoﬁ(ﬂ(ﬁﬂmﬁ) Ghe o'FEéan» ph¥¥ @4 sSaSlyddBitH saturated

C /70
ey o S el P
chroﬂxa&%ra(;ﬁed &i’Blllca.?geEQs'-u% B! methy bnélhloRde/BetBar@b aq thy m8bilg phase,

prov:ﬂ_‘slg 0 ég %o ):iel§6§ge7prﬁzuct ﬁ/gs th?%%%m Whlge s%ﬁ%ﬁ‘l}ypfl?_tm 67.5°C;
HPLZLf)Waters §8m(!1etry§3 18, 8.9% 1P mm4) amalm@im(ns24Qan1)30/7PﬁlsﬂW 1%
H;Pb?"ﬁ@@@)zm% 23 WRQ@M%O %shuogﬂ(é ), 45262828, f19), 8.73-2.95 (m, 3H),

s 0 B e A0 e b, s A 1B 13201

Hz, 214958 (Anal 5.7 Ga) 1), {1021 G2 YIRIOVIR (BPMSG-dh3R3.0030.6, 31.1, 44.8, 45.6,
60. 5?&%9 13'5'26429425’136\5 1813913324985 G0.08481 51406 167 24¥69‘}\|1699

1744, ETARIANSE. CaRd fgr3B)H. 3105 B3 H,@ - B EPHPERP NN T ¥pynd: C, 56.61;
H, 4]423N 89Dl OXO SO NDOLI N-5- YLI METHYLI BENZAMDE \ O O
N'N'p OO0 TEA (0.44 g, 4.4 mmol) was added to a
mxture of 4-ethyl benzoyl chloride (0.34 g, 2.0 mmol)
ands.46 4-ETHYL-N-J[2-[(35)-3-METHYL-2,6-DIOXOPIPERIDIN-3-YL.]-1,3-

5- am nonPIOXIOIROINBOLIN-ELIMIETH YGL RENZAMIDEr | di n- 3-y
| 1-1soindole-I,3-dione hydrochlorjde (0.67 g, 2.0

mol ) in acet ohi t ile (20 . Mh&nixt ure was stirred
at room -70 WO @' 0254 7 074049182
N

o) o]

TEA (0.44 g, 4.4 mmol) was added to a mixture of 4-ethylbenzoyl chloride (0.34 g,
2.0 mmol) and S-aminomethyl-2-[(3S)—3-methyl-2,6-dioxo-piperidin-B-yl]—isoindole-1,3-dione

hydrochloride (0.67 g, 2.0 mmol) in acetonitrile (20 mL). The mixture was stirred at room
-70 -
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tenperature for 2 hours, and was evaporated under

vacuum The residue was partitioned between water
w@¢ 2@8/0zi54) and et hyl acetate (100 mL), and thePOF/gs2w0T019182

phase was evaporated. The residue was chromat ographed

on silica gel using ethyl acetate as the mobile phase,

providing 0.65 g, in 76% vyield. The product was

obt ai ned as a ite solid 160-162 C HPLC, \Wate
tempeKHiR o ¢ heurpgandsvag egars?rai%ddmﬁ% vagip.The el s pRgiighed between
watef8/05 mIGHICMhQ abetioctiBRIGAR), 40P e OBANKS Plse’ asdhdporated. The residue was

chro%ategrag]geg)gn s:hcafel’gsmgfﬁgﬂac‘ftag A_sqhe %g%_g p;ll'r??e gx(og d.}r?_@ 65 n% in 76%

yield3H}he podddt wWas,obfhined @s @ white s021d|) mp76 ‘(’ﬁ HPLL, QVqurp.@ymmetry C-18,

3.9 ’%lll%o“i'z J ém71 %.(.m 2zﬁﬁ)m 4?/5%4:}(&1\1/@1 1 % f,80,H8.20 (o7d794); 'H NMR

(DM$O-dk) gﬁ 19 (123—17 72gz @Hg,gl @9 @31, 2 g%»zé)s (1 1 Hp 2-565262(m, 2H), 2.65-2.78
(m, 311?74 41 (d3E o nE2)67. 31611.1 4,3.1183,.251), 1387484 (h45H)59.14 (1, J = 6.0 Hz,

10 o250 e sl a6 0 Bpy Fa o 08k g v 1z,

127.501ré;, 119.6,861.30131H, 1B.£847.8, 147,%5666.4,.147.8, 167.9, 172.2, 172.3; Anal.

col AR I AR R b 5,

BENZAM DE CF3 O O Z13= 15 O O TEA (0.44 g, 4.4 mmol)

wass pddeq. {20 @s)8-¥Mr¥igy £52,6.DIOXOPIPERIDIN-3-YL]-1.3-
4-(triflproR OLWJSWE&ETHQAH]MI@@EEEMTWO)
nol ) angENZAMIDE

5-am nonet hyl - 2-[ (39) - 3- net hyl - 2, 6- dIOXO pi peridin-3-y

|]- isoindole-1,3-d dne hydroch or|ne OH67 g, 2.0
mrol ) in acetonitril 5 m). @ Has
stirred at roomtenp 0 0 r : and was

evapor at ed under vacuum dhe resi dué was 20
partitioned between water (75 nL) and eth acet a

(75 ni), TehdO-fhe ‘b‘ig‘m')c“’aﬁﬁ‘é@f‘é‘ RSN RS (tWtqﬁomlebéﬁhw)benzoyl

chlo('lae 0.4%g, 10 mﬁaﬁq afly Qﬁﬁﬁrﬁﬁ%yl-ﬂ{@ﬂ)—@%aﬁﬂ w&oxo-plperldm-3-yl]
on, sl SJ n

1501,E éeoﬂ%‘b?q r g g‘@or’?ﬁ'q}k %g bm %}f)mg'ﬁcé(la @Ualth nw]turewas

stirr6® Yorgbie kdin peddrare forachonts, wais»vas@bh;wrateﬂjura&r eacuinnt @heekiddg was

4 C :
5l o U 60 SUTEATH P el e
withqwatgr (@9(67 5gab)a and' epngqmi{ec( ljf‘bB@SEFB‘F wgs Ihrggla'(ograpgqub on splira gel using ethyl
acetgtqu - rishile 'Ehas% "Brovnamé‘é'é Q)Qtf( rom in 6299 $ietd. 7ﬁ13(p?6duct was
obtayn@gasgvgg %ﬂ]‘d erq)l3 9149)(;'5 }{Ilzﬂ_&} Watgrs%yminetrly 8, 3?9'3'2 bif mm, 5 pm, 1
mL/Ansin, 280, sa/scdmm(dumme) 457 TA96 89%2E HBYMRADMEO-42 671,89 (s, 3H),
2. oﬁ% 8?91111@13 54 %%?ém 2&)%%? 2 7352@%?[3:1) @ {96 ](_)é-éz ﬁﬁ?@)m ~7.86 (m,
SH)1B99-8, 031@7218) o¥pat, 1 = 6107Hz, ZH)Ahlan (S,dzﬂ)é: CfWR (DMSO-de) § 21.0, 28.5,
29. @23*7'1%:@"1@@53123 201263§r 1@5 7, 1o, 5?’(-q5.91- 306), 1B, Bls1.kound; 13,9, 136.5,
T 1508 1873 5 b 0 A0 AN ExE BB PREESYE %

8.3 EFoivitd: C, 5466'Rl BLIGOROBBAIHYLTHI O BENZAMDE CF3 OO H S

HN\ O "zz "t:::::1ly O-71 WD 2008/ 027542

PCT/ US2007/ 019182 TEA (0.65 g, 6 4 mol) was added to

a nPA8 ur M-2-(AU6-DIONORIRERIDINAS XQIOINDOLEN-S ML IMETHYLL]-
(0.77 g, 48T

3- (5- am nonet hylerl - oxo- 1, 3- di hyd@ool soi ndol -
ridine-2,6- dio ] )
DVF (25 ni). The

-71 -



10

15

20

25

30

35

tenperature for 1 hour, and was then diluted with

water (40 nmL) and stirred for 15 mnutes. The 5
w@e@siopistat ed solid was filtered and washed w P&T/US2007/019182

additional water (40 nmL). This material was stirred

in 4% aqueous HCI (15 nL) and filtered, and the solid

was washed with additional 4% aqueous HC (15 nL) and

wat er ( e sol under. . vay .
A1 or di TREAD0HES & 0dmpnh g Bl STniear slR Ry tiobenzoy
chlosdd (0d'7 g, h259%lyareil (5 -ampin2@3th 206 oXs-1,Bilgdrofkbmdsl-2-y1)-piperidine-2,6-

oo YR 52 o P T Ayt B 5

tempeRBOfatd)hosy, gncgwaslt@)ergdlggec(mth watef) (40 gnlgpng swsed(fm 151mm)utes The
prec%n?t%d o133 ds Riterkd Hhd wgsh%ﬁ V\Zth%gdlélmal bvatd} (40411]3)1 i mJterral was stirred

in 4% aguqqusZ Hﬂ-sl'gl)@)f?}d i léfared,\]and t116§]6éd BEps wgshe!d_bgvntf agémgnal 4% aqueous HCI
(15 ﬂlﬂ) and. M{rdlﬂml} ”7h68soHZ| wak dhid unfeS@csm, affokding (7 96 @ of the product as a

cream cg ofecEEoll_% in 5 J/_ol)yéelé, ééjzcbsl 08 gl:l’béz Wa%'e:[%mm S éq 3. gx 150 mm, 5

pm, I n)/mirl 3¢9 NW((/E\}SE}@@P 136 23PGQ,, 291 (96. 4%),81‘1WR1DM30-616) 6 1.96-
2, o3§{‘ngglél} 2]3322 ds (ml%?l%% 541253 én @72 8s. 239§§m711{)13%1§d (% 174 Hz, 1H),

4.45(4;0 9174 ![‘5’ 1]!"7)14 0! (43 ‘85 9 Jdﬁ»aa”)a T 6@ {53 saNdpdd). 7.50 (d. )
= 7.4 19, ANHROs (sC1HR4.70%4, 1H: 7.8 H 11 H)\N7.88 (83 = S0uRITHI8.02 (d, J = 8.1 He,

1H)45\f.'% stsé,jﬁkggﬁzgﬁﬂtwgsg?@;%ﬁ% &éﬁ%ﬂ%ﬁ\%l 2,42.8,47.1,51.6,

122.Y1.12210, 3243, @XD1 2123-D1 DRI HI06 STBNDOBSD; VIMETHR M) 14320 165.3, 167.9,

171 %WA% Qalgd'(i t(%}P'fF 6(;"5516;‘3988%%% Hséb@ 8.65. Found: C,

54.50nd) 3.6 801 (0.34 g, 2.1 mmol) in DVF (20 m_) was
stirred at 40C under N2 for 2 hours. Then,
5-am nonet hyl - 2- - 3-

A Y LSULFANY . 38)-3- 1-2,6-DIQXOPIPERIDIN-3-
Eﬁgrochlx DX0:2.5-DI AROINDOL S LMETHYL-
stirri ngﬁ]* =dedet at 4OC under N2 for an additional 3

hours. The mx\yge was partjtign®dys between et hyl
acetate (75 ni) ahur e opso sodi um

bi car bonat e (100 ‘
wWth ethyl acetate (75’ rrL) Theé conbi ned organi c

g_has es V\@rnﬁxttn.lgkﬁdf xlz\gaahﬁmo)wd&acaaa 0.36 O%ct @ﬁMﬁﬂl)UaS)d dssi(oBs g, 2.1
i C e X I -1y )
ool SEBPEEN L e st A e Bharowp B paiemeipy 21053
methyd!2) 6-diskargipardieijtiscnteiat,8/dvme Apdrocigoradti (8167 g, 2.0 mmol) was added
and %&!\ég%mg@dgd 2a08c §9de9fn tfé;}emrm@tu&aﬁ 31HBur 1%%%9& 28 phitioned
37C C, Waters metr X §

betvgeeg ethyl qu@terﬁﬂr? mi.) Ign(hfatqratmi pqﬁeﬁus sgqtynhlm:argﬁma 0 mL), the aqueous

mwxﬁaclecﬂ@lkﬁ&@ acéatd 37i 9B). mmmbﬂewmaﬁmges dpe then washed
w1thlsaﬁ)ratg(;ao¢|§m§ sg%:u?mrhlcagw}afeé} 628? &i’)ﬁﬁr@i 51\/12 88% ?151 eHgéorated The
residuebdas(ctironRikdgrabhed Gilla lgl) psig BBethy cheet@blhexhnes Fadiettzproviding 0.92 g
oftﬁ'jzéio&ct%)m% ylll‘é ds 8\511 (JQ&n@"rDl 393 1]377 ét HPLb W‘ate;ls gnﬁngry C-18,39 x
1502mm25 nmgl 511/1112'9 210 nmESQZSO Q@s@N/OBE"/OfMO@ 4. 0]32(39 23%L261 TSMR (DMSO-
ds) é¥§7gn 3ﬂ219= 53 l-ilzgol ¢b (s,lﬁ-%)zéloo é%%;ﬁu 114)4% 43*2 «454(% 531—1), 3.06 (9, 2H, I =
72 BINGOEE | -6 OF LS (. 3, 11 6085, 5200 iRy TgodES tm, S, 917 ¢,
1H, EGU@%HzQU ?%(%XH),H?(:SNQ%?;LQDMS,O -8:)803.9; 720,\09.22008/ 1321/ 24.3, 58.7,
RO R P e ol 53 o o AP I 675 1721
172:21, Anal. Calcd for C24Ha3N;0sS * 0.3 H,0: C, 61.21;5 H, 5.05; N, 8.92. Found: C, 61.27; H,
5.13; N, 8.80.
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DI OXO- 2, 3- DI HYDRO- | H- 1 SO NDCOL- 5- YLMETHYL | - BENZAM DE

OOUO\NI NI/ Nt " 0 005 A mxture of
wdad2¢oenkmsny ) benzoic acid (0.33 g, 2.0 mmol ) andpdDUS2007/019182

(0.34 g, 2.1 mol) in DMF (20 nL) was stirred at 40C

under N2 for 2 hours. Then,

5-am nonet hyl - 2-[ (3S) - 3- net hyl -

2, 6- di oxo- pi peridin-3y]]-isoindol e-1, 3-di one

hydrochl oride (0.67 g, 2.0 nnDI) was added and

st i 5.50 Ng4{NTHORY N [2t[(31 3 OXM

The reacBlQ? 3 RO-13EIS &M

acetate (75 ni) and saturatedoiggigfs sodi um

bi car bonat e ( I86° The ase was 10
extracted wth et The conbi ned
organi ¢ phases were taen mashéd Mﬁth saturated

agueous sqghym 5}140@{*{39@%&% oottt A3 b el £ cD1 (0.34 g, 2.1 mmo)

[ég?SCM) eva
in @?&'t"elg‘t"%ﬁﬁ‘fé’dd €t54|0f’¢ ewegyhfor@éwongs FihewtStapinomethyl-2-[(38)-3-methyl-

2 6-6%95-%‘&‘13@ ﬂﬂ&lﬁd’l’éjl 8lfioneMy@GLIEIbRE @.67 &, 8 O%mdlf‘@as added and
duct as a white solid; np C

pﬁoc% q,dgltlenils’l hogrsQ T)tle i%tlorhxmxuge mas ‘)artmoned between
ethyli‘aédﬂtﬂ(?S&dD) amﬂ]satéﬁieﬂaq@damdﬂuﬂ. bidadt3RA¥ (106 m713 The aqueous phase was

extr%%d &él(%t’{lyﬂc%}_é Ph@%’%@ coﬁg)]rS d orgaééc(pthisei gef t}ﬁ_n »z/a}ﬁged with

satuggBd aggeQ s()ql;fumMarb\pn&te B 19&y1L), dgied OME804) 2ad egaporaged) The residue
wasl?.lmomaz?_%?g)h@gj (sﬂ%‘i'gel‘i )Llﬁnéarpéthyl%mgtgteﬁleﬁa?les( %hdlérm:f ?%ﬁ/%%o 27 g of the

5 ing 1 ng’!sld egfi \t:jntezgl’l@ mp bp311 654’§ g’ngg“ﬁptersGs;/ngnetw]_q-lg 3.9x 150

mii %ng 1 n%?n Jz401a25 4@/60 cl@@Nﬂo 1 %219,1)5)4, 51'331(94,040% 3H3NMR ﬁDMSO-a’G) 5

139 T4 70 H@Z%ém%zﬁ 9735 FIIQOIH)C2 4%*2 7;!6“" H{) 50%3 24, J =17.0 Ha),
46(9(d08H Fo810812)3.0064, 83,5 .05 713:7.8% (nf) 587,-9.08%t, 3101 = 6.0 Hz), 11.01 (s,

b R g B e SR G S e B

129N, [139:5,NB3(.4=1B3.30147. 5t 16.0116 59, 16 X.T,Lr64. 9oi72 1,172.2; Anal. Caled for

) 2 | d

ol KR Fh0 6 BRI 18 63 (7508 phund K 6P IR B p g7
m.) was cooled to 0C, and sodlun1hydr|de (6.50 g of a
609 81 S P /L§I-P16-DIOKOHAPRRIDIN.3-16R1 mdxm@ﬂMm 5

smal | pontriyensy LIe
hour follow ng conp etlon of t e caddition. Then,

anot her equi valen od| (6.5 g of a 60%
di spersion in mn fvas added in
small portions. The r ctlon quenched by the

addition of acetic acid (10 nL and the m xture was

evapor at 8tpPtly Amjresef 2 ?h@rcaﬁrnrtewd@ree @D 2158 mmeteand dimethyl
mal¥hdidi(2dioet, hgé meddnan 13(1\3-15@ SOIRL)QVARIBbI8M o RO Tankisbdi8m3Sdride (6.50 g of a

rovi di ng crud
SOVbABEITiPR PURYPRLT gk M%Weﬁgéed '5smalh PoTigRY e g Pigyre was stirred at 0
°C 18t &podt:folldveng cantidetfph@d thetadlition) Bheparotivea squivalent bEgbdiumn hydride (6.5
g 01245&) )Tglég%sn &ﬁh{méﬂél E tl?%ﬁ'nmé) a\!%}?n 8@&1?1& émg\lgm%% ('l;lh% rfe}cllon was
quevﬁ*eswv dhe additign ofvicpticarid (1OMNINa@M thgmiptyrees eabdeated\tp dryness. The
rcs@%j\klis' tAifurdte I Rh dletﬁgﬂétﬁér‘?@ mﬁf&l)\}e% M@ﬁ{t&é@ ﬁgyvuﬁ@ &8 dimethyl
24 szag porti onw se OH
fP vﬁﬁfg ? Wﬁl"ét“F ghamerangesolididi ¢ i on - 73

Step 2: The crude product from Step 1 was slurried in 250 mL of water in an ice
bath, and 10N NaOH (15 mL) was added. A hot solution of KMnQ, (33.3 g, 210 mmol) in water
(140 mL) and 10N NaOH (8 mL) was added via addition funnel. Additional solid KMnO, (110 g,
690 mmol) was added portionwise along with 10N NaOH. Following completion of the addition,
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WD 2008/ 027542 PCT/ US2007/ 019182 the m xture was

heated to 95C for 90 mnutes. Celite was added to the
worzoosez42 whi ch was filtered while still hot, PChUs2egn019182

a pad of Celite. The filter was washed with hot 2N

NaOH (200 nL). The filtrate was cool ed and adj usted

to pH 3-4 with concentrated HCI. The solid precipitate

fItred iding 9.4 f . .

the e pgpeend P8 Goer bF BireBroc el s ratidde Bamigur phishyps fitered
whilgistill o thesugh apad bEPeljte.’ FheNRr (VBd/B&het6 JvitB hot 26 NaOHL (200 mL). The

ﬁltr!ajl| waicoﬁeq_?zlgzadjélgtzito p&—g3 H?lm C%EZe%tngg ]—1@ )f‘ﬂ sJth pge Ez‘if;l% 'was filtered

and gged) prqvirting 9.4 jgjof SQtltg."Fplc@hmA aglggiﬁéﬁgep@rpob:ﬁed solid, in 35% yield over 2

stepS: ‘NNMQF{WMJJIL)CB 83@6 @d(ﬁi G =08.7 86, r=0l6)HA) /. mddhan@hldts 7Hz, J=2.7
Hcl tedtor%flux and stlrredfor

H2)ndtrt @d W’e’ %tl‘{}rk"\ﬂéﬁz’éo’cﬁ% tdMnbi ent t enper at ur e
The pr odstp 3nas sispddsioh o Saitd)pfdol‘iﬁle deidi(s.b galﬁjlhfnlol) fi@nethanolic HCI

h | 0 d. .dr i, di
1 23R G enls e B i o 4 PR o PGS S Bl 0 i
tempévRu(eDNBOpdBiuctBvas. fBred sind rifdehl wid a@d@itipokd ,melhahpl (30 mL3 aud dried under
vaciﬁ'ﬁs. p‘;lowdlgg ? d?&f me%ayT 3k t%?mohmh‘e i 9zr%§ne4d gy, tx)nJJR-S(D%lsB -dg) §3.95 (s,

3H)SBaP éfh# é‘r‘h%m ét“H‘FZ@I’ at°e5 k2, %7§(dd1*7H2' Trﬁﬁlh}z has- 7a‘d7de§4§ gld, 1H, J =

27a[zsp¥ats|}m). nmet hyl 5-nitropicolinate (2.8 g, 16
mol ) in m xt

Stirred Etepr% ‘St e S £ p o el g B Sptpion o
methyli Sdm(réhplndzl)na\‘he(s 8axl di@nh,moa)nd DIME (391 il ), pid theseselviag mixaibre dvas stirred a

roanq rqgéfﬁﬁ p§ hbét agéﬁ a\&gl%_'mgﬁagqs&ie ghdr(ﬁé H%&L V\[aé Qvaporated to

rea edvvl heres ting

drywa‘s Bhei resider vhgs spansndaddnpethanel (&0 méy arrtstr%msirvs'thamN@ﬂHn The resulting
mix@ 8 Ras &irRd-at 3 téﬁ?érgt‘d?e 10,28 h&ﬂrssasrﬂltl{&tckvhﬁbrw efhe(rés@&ue was

shed t
dlssg%) a ity Yv%tare ¢ 88\/' er) y%n%gc%ﬂtet}xﬁ I_qe}t§te e § 09 {nﬁ@np ﬁmdnﬁed to pH 3-4 {conc.
HCPJ il iatpra@ipitafiort sfahgprodiee.t Thelgrecipitewi filek«l, visd with water (100
mLLandl ae}legdgﬁ%ln\ﬁgcsubjr ly 8{0&%1%@? é mé g‘-g?(zh)%&io%l)col?nqg ac%, e 99% yield; 'TH NMR
(DN8SQek iy 1.2 hitoj i JcoT B hizg 3ddi(d, 2H,d =7R341y). &18¢;(dd, HHNMR 8.4 Hz, J = 2.4 Hz),
7.9:(78}{591 da) %§H‘z ?38(9tnz)3é"57 (]dd 113 J3— f'ﬁ)Hz ?’2% 8, 1326‘47(&] 1H).

(dd, 1 HStep S: éoh(o,qg g. 3. 7m@olgwp&3ddeg tompe 0}5 -{gthyjthio)picolinic
acid(0M 8 2.6Inmo ) iPDME) (20 Ind.) AAd (Y resultind) mixBlr&WaSstirfe®ht 40°C for 2 hours.

0,44, . ) was adde o a mxture of
iy A PmeR R R vty pasoRelolp 4 afong msthanssyifeggee 1.00 &
2.6 fridGp)nivys added] abdssirrieg prioteeded anidftQnmlentis fag tan pddidorat 3 UQEs. The
mixte v«%s BQ‘HB ed b%éve%# gtﬂ}al acetate (75 mL) and saturat ac1ueous sodlrm bicarbonate

-am nonet I OXO- er| %/ﬁn SOl ndo
(100 gulg; they éqq?evmﬁeeswsreéﬁe&t@ ‘c"ih erbylgﬂcetzte@ d| Thagggibined orgamc

phaaéid%ile thah ShaSied WithRgtuPRQAGREEHRE sadiufl Bfcarbddas (aNzl(fmhL)a @ried (MgSO,)
additio The was artltlo

u
RPN st Br oS EREPEL FiRE g e Sl geesanes
gragionli providingdX.dsomeltthe prod@d imd0ps yichieasgwbicuslipiras €98260°C; HPLC,

Wa?éé! %&&% %‘" Uy 235 %Q%‘é rr?rﬁghﬁltt § rﬁﬁrﬁm”%l xI h /&P(?f!f 55%96‘ 1% H;PO,, 7.53
(9767Ql3/ebd§1‘%@|(lgmsﬂ -&sap hER &t 8H( B=X.3 100, M% 2 08l (ih2ld) MYSD6R (m, 2H),
2.839, 9@% ?H?B%Q&% yEhe H%Fh%y%d was j chy PR 994 @Rﬁ?ﬁ J=129Hz,J =

acet at e/ hexanes

54 o G IE heaD e Bl R f et S, T s, 12s
1H)Amdre1\4$(ol(n>msmm)391& £006; 254PB Y, ?mmeros Zﬁl){mg%n@ﬁ;tﬂw .8, 131.5,
555 a8 PR B o b T B0 B0 CH5 5 e
C2BpdN4QsS= C7 58 404AY, 4.45; D21 23D Fopnd: C1LBH-27.H,45352N6 2.30m  2H)

2.83-2. 95 (m | H, 3.13 (q, 2H J = 7.3 Hz), 4.65 (d,

2H, J = 6.3 Hz), 5.14 (dd, 1°##-J = 12.9 Hz, J = 35
5.4 Hz), 7 83-7.95 (m 5H), 8.54 (dd, 1H, J = 2.3 Hz,
J=08Hz)953(t,IHJ 6.3 Hz), 11.12 (s, |
H; '3C NVR (DMSO- QS 13.8, 22.0, 25.2, 30.9, 42.3,

A NN A PN N A NS A PN A ~NA = APPSO
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WD 2008/ 027542 PCT/ US2007/ 019182 5.52
1- (2- CHLORO PHENYL) - 3-[2- (2, 6- DI OXO- PI PERI DI N- 3- YL) - 1,
W 20BAXA42, 3- DHI YDRO- | H- | SO NDOL- 5- YLVETHYLI - RIREBS2007/Q9182
HC NUNNO it OO5 Step 1: A mixture of
4- br onopht hal i ¢ anhydride (10.0 g, 44.1 mvol ), rac-a-
am nogl utarimde hydrochloride (7.25 g, 44.0 mmol ) and
sodi um acetate (3.61 g, 44.0 mmol) in acetic acid
(150 nL) was heated to reflux over ni ght. The reaction

m x3.52 e M-CCH@RO-PHENMIm3 2« IP R(IDIN\-e-YL -1,3-
sol vent REJ D) H NI YhME'R
stirred in vvater (170 rrL) for@bo S, andthe
resulting solid vwas filter S w th additional
water (80 nl), apg ]{DT i r\vagd@m to afford

13.8 g of O
5 bronn 2- (2, 6- drdxo- 8|per|d|n 3-yl)-isoindole-1,3-dio

> SR s i MRy Bidh gldvgs 1 b, rec

amngog;_lutg_rzmgle lydroghleridp (3.2pig, 44.0 pvnolpanggoc]ﬁmggc?tate (316 Lg,A4d) mmol) in

acetliizamd (1 50 mL& wag- Qea(téwto reflux oZer%léﬂ? Thlt reaction/ rrHZtlirglévaH):ooled to room

tem?m@ %tﬂ% ﬁvqyt wgs gvagng%d u_niég vgcu TZ &FQS'%‘QQV*‘S stirred in water (170
mL130 3 hourd,38d e rdSiftirg, solid adfiltcked v\lhsheliG‘@th7a,dditiBRalKa\7ateNQm mL), and

drieg% egvgu%ru é)?’%}@&lgf oig brﬁg —g—%%r f'dlcgtoépﬁp%idﬁbkﬁhl 1?316136?@ 1,3-dione,
in 93%4) yigldis Hdélgiéls@dsﬂhda) 3. Qi-ég@ﬂnsbé)s @éwe’ﬁ (m, aumz 8&ridP7 (m, 1H), 5.17
(dd5r=b'i23m)rz J=53Hz, 1H),785 788id J= 79Hz lH) 8. ]0(dd I= 79Hz J— 1.7 Hz,

i 8 i B T e RIS 51 305, 15155, 126,

1289, |13(§ tiibenzyiiejearacwsanejai, pﬁ:t baﬁmaura)ag&i fZACBHgI@;(CﬁEr C,46.32; H,
phosphi no) ferrocene (0.90
26&%1‘?%%?’)&’\/@% g‘fﬂg‘lghﬁ’%ie] reacti on m xture was
heat ed 28tepd: IPMFCGmL Bwhdegassedva hidabgérospde@pr imohr and 5-bromo-
2- d 6 Ho% %%ehﬁ‘x%w;ﬁ? xsgﬁJdlofeex 3- Zﬁag { '3'7‘§Et? %W%ﬂ%@y%&é‘(z 86 g, 24.4

t1onal

mm@@a‘;ﬁ'é@d&ieéﬂf @ﬁ'?fé?etma%ﬂadmﬁ‘e(oﬂé@ %%n\m%) %!‘ﬁllrlr ed in
(WE:I-@;{ ][{h%@&l ﬂﬂ)ﬁerrf)&rnezo d@gsq Gfcho {K\:&sﬁ&ﬂd Wﬁ@#&ﬁ&ilo\ﬂﬂnﬁl;@tum was heated
to ]

e S o ol ia 80 e il B8 rpysh et g Hiapyesaysshed with

addit@mnallDME (i 60and), find the fdithte aadeviap@ated binddr wasiuiva Jhe desihut vas stirred in

' r
08 1 251G O0 8 B B g,
res{ing selid ggp Eiuratgd wetimwten@@ﬁ&mh) dor Ifhaur ardefffterqga anthe solid was
washed h/ltﬁd&’dlﬁdnﬁné’detdﬁetmnﬁi) an@ldied dﬁdeﬁdactx@mg rl'}ﬂ@ relulltlgg Q)li@fwas refluxed

in Tl b Desre ooy p 9 g g e ih icpal mpanol, and

driddNRg{(vENVBEOgdf 2-(8,62di - Ripdrdiig-B3y 1, Hdjox8-2483diRydrd- 1HRisoindole-5 -

carlég'htrlae’_};%ézﬁglé gJB > 360 oc; ?ﬁwﬁ?ﬁysb Jﬁéég(og szFzJ(mJ 18 %5264 (m,

2H),2.839.97 (m, 4Hp,,§ 221(d¢1)J = 2.8 8z) 5. Hq) 1H); 8.127d,0s- 7.8 Hg) 1H), 8.38 (dd, J
= 7836, MR 4 VRIS G, ALy, §1.136, I1);4% ﬁM}ﬁ@Jﬁé@ -&) 5 118-38.9, 49.3,

165.
L e A e g
C . HN26 + (3 H30:35;5846; H43. Sﬁ N, FIQLSBd Foind: 6858)d1; H;13.03; N 114.39.
14. 37. S
2. (2 6 aoe f SUR Ao peerdin -1 giogo o 1
isoipdolp-Scsarhanitle §1. @%lg,b’oﬁ mm|0I)e4h€ HOY(¢-gmLy, 19%6 Pdrbl (P 1 g} pnd decolorizing
Cart)_gl:ll 00é g?m'ﬁﬁ/ﬂ: (3-@0 E@ag:hﬂc@oéen%d aisd (ﬂﬁ&@l‘rﬁ HiZ Wer (5 mL was added,

S oM R L T T

The flaateiveia concehtdt&l, andthe irdsidae @ds b&empght@@&:tﬂahanMG x 5 mL). The
filter was washed Wi th rrethangé (10 mL). The filtrate
was concentrated, and the resi‘die was co-evaporat ed
with ethanol (4 x 5 nmL). The |
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-75 WD 2008/ 027542 PCT/ US2007/ 019182 resulting solid
was triturated with ethanol (5 m-) for 1 hour,
wo doseesd2 washed with additional ethanol (10pei/ps20ariciio1s2
dried to give 0.97 g of
5- am nonet hyl - 2- (2, 6- di oxo- pi peri di n-3-yl)-isoi ndol e-|
, 3- dione hydrochl oride as a white solid, |n 85%

resu ﬂ?sglki\g%trztugag d( mth %tE:smNolvg %% 316% ?]t?zr wa&h wit}éa’paditional ethanol

(10 @H), an& did B! o @ive 0P 7 dfB5-Enidemethy=2-82,6-didxo- plpleblde-yl)-lsomdole-l 3-

dlonf h?@rf%l%fgaglamﬁ)gk é‘bﬁ%g%‘s g:ldz 5&%> %g@ & (lﬁrNi\fﬁ;%Még' 138 2.05-2.12

13 2¢5-21633ny 2H), 318362.98 Gm,, 11), 1%45(842H)1é1185dd 166266 Hz, = 5.4 Hz, 1H),
7. 961.':6@3 En, 2145% Bl (slﬂ%ﬁ‘ 73 makﬂ),@hs?@h gy, '%ﬁiﬂiﬂkﬁ)@%gﬁ) §22.0, 30.9,

41 754_’[9 i,ﬁlligﬁ 1% 946%1 131? !—)§S 4 éfléa ]lé 8A1%q ?(’tla?é ]67f2 7 Anal. Caled for
C)14Hh7040,00r 1 BY,02€( R, - #, a%0; 9] 12e87. Hound3€ys 1) 16; SPiROON 12159,

= e DL L 5 0 B B oo
dlon_k@tydhoplﬁgtme(i(wmgt h9 Inamlh@ -¢hlor@@henyl, isc@y@@tertfBb i, .0TkiE0]) and N,N-
dusc(pggp)m'tﬁylm%e L 0§ l{'lﬁdﬁ 86 m%l)('}nw&b gAlt) wag-lgltﬁrrerd Gb b@ Bvernight. The

ure was CO to roomtenperature
reacgelr v’@ﬁvwm 09%%%%% Ffamer%emﬁ\thﬂﬁhvemr%.rm%vemgder vacuum. The

residlieS&a3|dwesivédin @thyicettal a0 Ll ARDwadhkd aMtH dinas Agebowd HOY (2 x 150 mL)

and ol 15 PR PP dfa i whsth e ibnss B Tt Py gSvashed winn
additiohd] evaeed. Ehﬂjomashmhswf the filtct wasohnigtl (Mg$@4), anfiliize solvent was removed
unerr \Qé'xﬂl m%ﬁlbgmfed tsgwds rd {_)tﬁ‘nteg aﬁ(‘@ﬁerdfgll ?%u(‘%%?@é?oetﬁg%%we 1.2 gof

‘vent was renove er vacuum

the ereﬁmgn Qe yield;i mp 238240 ¥ HHILG, dYargs fpnmetrafd! 8 B Ptxek5S8dnm, 5 pm, 1

mLﬂizqg% sy %M%@cﬁ@mio?@ﬂ&dﬂg%u 8. 18@?'1«'}@%@ (Dszo-d(,) § 1.99-2.08 (m,
ers

L2342 B3, 28 S ) o LS 8 1. SiThap§Ad0d .6 Hz, 1= 5.3
Hz, (| 93, 619194.43 (nkd 3INYR.6 DWW 68,1z, BHY,.799-821 0@, @8), 8.24 () 1H), 11.13 (s, 1H);

13C ﬁn\@ggéMgééﬁ %Zq')go 923% £o. 6’55 kL @ é"ﬂm é‘dﬁ%s(ﬁzﬁz 6 12 ,120.1,

1296, 9341.77 1333136 531-1)82 1568, 147,0, 16%2,568. 8172.7; Asipl. Calcd for CyH,9N4O5Cl
+oT &: 8. ddog @36 Nl%(%“r(o%nd'c's'hl]flﬂ&f\ﬁlzb"‘) 20
NI\/R O d6) S22.0, 30.9, 42.6, 49.0, 121.1
121 6, 121 7, 122 8, 123.6, 127.5, 129.1, 129.8,
131533 188-CHIGROFPHEAR13.3-254.6DI0XB-IPERIBIN.3-V1)-1,3-
169. 8, 1P20XD-2A-DIHYBROAH-SORBOLAANDMIT URERO:
C, 56.98; H 3.92; N, 1266 Fgugd C, 56.71; H 4.05;

N, 12.33. 5.53
1- ( 3- CHLORO- PHENYL) H3- ,;H, PERllDIN-3 YL) -1
, 3- 25 DI OXO 2, @q I H 1 ‘\ 5l NDOL- 5- YLMETHYL1- UREA
OOHN HNO CI Amxtureof

5- anmi nomet hyl - 2- @2, 6- di oxo- pi peri din-3-yl)-isoindol e-1

, 3-di onea rﬁl)(ﬂl"r@@f@—&lﬁingﬁeﬁgl 9—?2 §-diokoPip¥hRin)3- ?'l)-lsomdo]e-l ,3-dione
| SO
hydfﬂcﬁg’aa? BB R ke g L3 SR

dusnﬂ_zr))pylahylaxhinbl(EGS al, 400 ﬁnﬁ)&l}shﬁﬂ‘}@hﬁo rﬂIl:)eNa'Q@tﬂTmt%Oﬁ overnight. The
reac?gf'fw{tﬁre%% CSQQA E) 8&9 d'lq ratgr%ngi% ﬁér%ﬁ\%ht @&dra%gsed under vacuum. The

. vent was renobve
residiieswes djssalvedinethyy heetate (140 ell()m@hﬁiywth Aiduth eqpepps IﬂCl (2x 150 mL) and

watg:l Wt 1%0%1 ed}téﬁ é o§)2aﬁa vaforiikd. @ﬁ@resd’lﬂﬂgesrohﬁ SaX sthRld in ether for 3

and evaporated. .The r
h°ugs ndd Rﬁk‘fg tgtgfvre T Phibg PRt B192% YRy ' ik ?"? ?ﬁ%%% Waters
Syntroetgy ©-48,13.2x §5®fnt, Squnpradliadin, 240 n8296/90 eHECNPL BIHLPR1,61.58

(98 599y PHNMREDRISD-dq) 5 1.99-2.07 (m, 1H), 2.50-2.62 (m, 2H), 2.82-2.95 (m, 1H), 4.47 (d,

-76 -
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Symmetry C-18,3.9 x 150 mm 5 gm 1 ni/mn, 240 nm

40/ 60 CH3CN/ 0.1 % H3PO4, 4.58 35 (98.39%; 'H NWR
wODMB@RTE) S 1.99-2.07 (m IH), 2.50-2.62 (m PE&#/US2007/019182

2.82-2.95 (m | H), 4.47 (d, -76 WD 2008/027542

PCT/ US2007/ 019182 J = 5.5 Hz, 2H), 5.14 (dd, J = 12.5

Hz, J:51Hz I H), 693698(m 2H) , 722728(m

66-
J—sn)Hz e S et 5590 155 o 4 982 P 1abom, 20, 65
7.91 ), 8.98G, 81,1212 (s, 123, '5¢ ARER (DMB0-2) § 230, 19,91 33.7]49.0, 116.2,

Aok A0 A, ot sy o Mg 672

169.8.192.7; AnallQal&bfor Eqiindit,OL1 +50.56,06¢, 34,983 H7B.92;Ny, 122662 Found: C,

56'9%’?}:78%’0&)2%HENYL) -3-12-(2, 6- DI OXO Pl PERI DI N- 3- YL) - 1,
3- DI OXO 2, 3- DI HYDRO- 1 H-i SOLNDOL- 5- YLMETHYLI - UREA O

O 5% N 1. (NcRLoRoPHEN 3
5- am noBIgWH-223-b
,3-di oné hydr ocl

4- chl orophenyl isocyanate (O , ) mol) and N, N

di i sopropyl et hyl am ne H(l HO5 k O in THE (20

m) was stirred a 0 da e reaction

m xture was coqgl reom t errper%t ure. The sol i d was

filtered, vvasheo\ with water (20 L), washed w

ethyl achmirteref@-amipomethyd-24{2; Gedioxe- elpgn%-f*oﬂ)sﬁo'gdw-l 3-dione
hyd%&ﬁor@&&@@@tg; 3 b%rﬂ@%‘@’dhﬁir@pheﬂ@ idodyahbi- (a 860 nfL, 3ld7hikol) and N,N-

Waters Symmetr
i 07, 00 o 1 TR b B R B The
reacliEMRQ 616 waS c@ol€i3o 20407 tefriperaturéd) Th2sofif was GRerednwaahdd with water (20

mL) \gas%eci thg fg'.r%a ta@ (}0 m[é (da?eg to ﬁ?’ %g%of?lFDpracﬁmg'gn 48% yield; mp
278+azo °CLH|;!PLC7 Vmer(s Gympetry §- B, B x DAQ)mmyS 4, | hL/min=24P 1gn, 40/60
CH,CRv/0. ?‘#J H 7Z 1 (e 1856/331 " BRIMR éblﬁ@o(a%) 3 t bqu ﬁ%mlﬁqﬂ S,46- 2| 62 (m, 2H),

2. 82;92‘»16 (m, 1f§34 6‘5 (27 58 12171”253*)55 141(2@ 17“ liéflzsj é@Q%éH% 6.91(t,J=538
Hz, 11'-’(@ 736 (44B- 6.8 HH2HY, 7.44Gd, 105 8.96%, 2H), ¥69.7191 @ 3HY,;8.88n&| LH), 11.13 (s,

LTS A% 0BT 157855 oo, 1,

.gmml)

1332, 68.3, 148.6, 155.1, 167.0, 167.2, 169.8, 172.7; Anal. Calcd forC2|H17N405Cl+03H20 C,

56 L1 S ROA s FKET R P3PS SETIBY. prea) - UreEA - ©

OHN NNNO YOOO 251Amxtureof

2. mst hoxyphnyl |socyanate (0. éoorrL 3.0 nmol) and
N, N- diisopropyl ethyl amn 6 00 mmol ) in THE
(20 mL) was stirredHRat R40 O The reaction

m xture was cool tolroomte erature, and t he
sol vent was renovédounder vacuum The 30 residue was
suspended in a biphasic m xture of ethyl acetate (150

m.) and & thixhed oaﬂu:amumeﬂi@l—z-(:(,&%iﬁbxmp)ipermh@-ymidoﬂxdmm ,3-dione
hydroc}h of, dldg\go 5";] 2 3% H, ﬂn%&o%h@ﬂyl(ié)gygna)e'(o.zb ?nLr, §%%%615‘ Gnd N,N-
diisopropylethylamine (1.05 mL, 6.00 mmol) in THF (20 mL) was stirred at 40 °C overnight. The
reaction mixture was cooled to room temperature, and the solvent was removed under vacuum. The
residue was suspended in a biphasic mixture of ethyl acetate (150 mL) and diluted aqueous HCI
(150 mL). The solid was filtered and washed with water (50 mL). The resulting solid was
chromatographed using a methanol-CH,Cl, gradient, eluting the product at 5:95 methanol-CH,Cl; to
give the product (0.090 g, 7% yield); mp 276-278 °C; HPLC, Waters Symmetry C-18, 3.9 x 150

-77 -
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chr omat ogr aphed usi ng a net hanol - CH2Cl 2 gr adi ent,
eluting the product at 5:95 nethanol -CH2CI2 to give

wo b@spemsduct (0.090 g, 7% yield); np 276-278 CPCHPEIG)7/019182
Waters Symretry C-18, 3.9 x 150 -77 WD 2008/ 027542
PCT/ US2007/ 019182 mm 5 gm 1 m_/rri n, 240 nm 30/70
CI—BCI\VOl%I—BPO4 893(98 32%; 'H NWVR (DMSO-d6) S

mm %H;l)nz 1;2;118/21"% 5240 :glpb, 3040 g:g,h%/o h*‘/&ag%g) (9%3,5:;) 51-11@% (DMSO-de) 6
2. oz(zct@ (m] 1), 2262 61 (m, 215, 88268 (m,1H]), 3.84 &33&) QA9 8((eh) T BB Hz, 2H), 5.15

o5 gy L et So it (o yry oy o
11.15%, 6H); PTONSR (DM8O4L) § 220.39,9, 423, 49,0, 55.62110559, 1183115120.4, 121.3,

2LERED 0. 4293570 6155 A8 SELS1G %1 1940 g: Al

Calcti Tor, Gy HabN e, + 1.2H:06ICS TFro9chROENM0G 23- f°2n4-|27957é3 H, 419N, 11.84.
57.69; H 4.93; N, 12.23. Found: C, 57.63; H 4.19; N,
11.84. 5,56 ,

1- B59 2, RIDIN

YDRO- | H 124 .‘E‘f

OOH~ NNr NO OO 10 Amx

5-am nonet hyl - 2- (2, 6- diXqr p| T CN

, 3-di one hydrochl g 8. O 1),

4- met hoxyphenyl +g nabe (0. 39 fL, 3.0 nmol) and

N, N- diisopropylethylamne (1.05 nm, 6.00 mol) in THE

(20 nl) Amixwrd ofiScaminemerbyleS-(260-dipxetaipsridirrieyl)-jsaindplpd s -dione
hydchﬂBH&ee(o\msg @ @%ﬁgl) t@métﬂgmph@rmv !%BéstaHite (0.59A\LY fle mmol) and N,N-

sol vent was ed under vacuum The 15 re
disoreR PR (LR SRR 150 0 LA Rt U B 2 days. The
reactibh Hiix@u@ Gie QoG edol rogm té(npbidi)urﬁlz%d tigasd | vent veds rémdoved Lin@er vacuum. The
remijlgz) “LrﬁsThsg&ﬁ% 1?r/1ee ty ace?ate ?.S derheg QV%H %rﬂxte aqueoup ﬁCl (2x 150 mL)

o r aphed usi
and rveaten §hw 1 5OHRET 'Eh@oa@n@ms relebmdu mgertVIaeulpr, @ud.ltﬂe repultipg 9gid was

chrﬁ e:e%g_tﬁé} grethah&-(ﬂ%‘(ﬁ acf?gnt gellﬁfngttﬁ%reﬁ&gw 195 xh&hanol CH,Cl,,

t0 giyed.5¢ & ofkP PRGNS ini4% YiRld: rﬁ“ﬂ 2 At UmHP3s): W%ﬁ@m“x C-18,3.9x
150%hi3PeM, 1 5Lﬁ9m( 26 &9%0/70%}&4@/6 DYVERL RS, 6169 (58; BDYHAHPNIR (DMSO-

i et o O 22 i 19,1 st o

2H)HE.15 JddsJ 5.12.6Hitz, 1= 3 Hz,61H)56.73 (¢, .I]=&06-1201]-HZ68|0|-@$4 (m, 2H), 7.29-7.32

(m, 2};1?07 B ’g% f&?‘%@% 1 (s fﬁ&é ?g(s,(lm MR (s - a%}lvﬁsﬁz”'ﬁ) 30.9, 42.6,

11-1 13C NVR 2
49.@ 5372, 013 80196, 12 76123 %9296, B54.61 133! 3333 1481 154 ]11é§_57 67.0, 167.2,

1691823757 AdS: @alcéiﬂc@mz&hﬁ@ah 6b33; B, 4.64%7,92. 83 SFouhd: C, 60.22; H, 4.35;
155. 167.0, 167.2, 169.8, 172.7: Anal. Calcd for

ON406 C, 60. 55 H 4.62; N 12.84. Found: C
60 22, H 4.35; 25 N, 12.62. 5.57

13542, S R ER P by s N 4 o BHARR
NO Y O Tﬁyam'g*mq:d WOHNN ()~

5-am nonet hyl - 2-( 2, 6- dloxo-~|p r| n 3- y1)-|30|ndole 1
, 3-di one hydrochlornde mt ol yl
|socyanate (0.38

di i sopropyl et hyl nec(l 05 nL 6 00 nnDI) in

acetonitrile (20 ) was stirred at room
A mixture of 5-aminomethyl-2-(2,6-dioxo-piperidin-3-yl)-isoindole-1,3-dione
hydrochloride (0.97 g, 3.0 mmol), m-tolyl isocyanate (0.38 mL, 3.0 mmol) and N,N-
diisopropylethylamine (1.05 mL, 6.00 mmol) in acetonitrile (20 mL) was stirred at room

temperature for 1 hour. The solid was filtered, washed with additional acetonitrile (20 mL), and

-78 -
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tenperature for 1 hour. The solid was filtered, washed

wi th additional acetonitrile (20 nL), and -78 WO
wQO@8NBI542 PCT/ US2007/ 019182 dri ed under varCImg2007/019182

providing 0.72 g of the product, in 57%yield; np

220-222 C, HPLC, Waters Symetry C 18, 3.9 x 150 mm

5m 1 nm/mn, 240 rim 40/60 CH3CN 0.1 % H3POQ4, 5.21

95% ' H NMVR Od6) 8 2.02-2.10.(m | 4
dne{ gnd'egﬁ)ﬁmrg ;ngﬁm% ?\é?rﬁ (gjfé%_ﬁ ;’)roé._wggq %7 ggleﬁrm mp ti_g(h%’% %, WLC, Waters
Symfrebiry T- 8, 8.9« 10, miHj pmb 1 irB./faihgl 24Qnnm, 4DZG0ECHHEN/0.126 B0, 5.21
(95. é&%&) Emﬁf@@d ) a/% 97 27102(ng'% ),E.;ZD%% 334)%%4?52 (5 éﬂfzm 2.83-2.95 (m,
TH),A400(d( {= 6.9 Hz, 2H3 515, (dd H)“ 16 Bla, 5.1 1Ha) 1H), $7219, (7.2 Hz, 1H), 6.83
(t,J |=|d)o H%%ﬁig#\@ 1. @&?@ﬂ@ 7882'3&2%m Zﬁ) 9, 90%@ 1% 742405104 9:64 (s, 1H),

1 ‘ié&‘l’}) 'ﬁ%mﬁi(@é?w@iabzzzz %2@9842 ‘_’zég 0815‘51%?1%4 1217, 122.0, 123.5,
12836129, 11166).183.2,.1152.77 1 4ADa148.8C83 3 1610, 16022 HANA03.7; Loal. Caled for

czzr%\'@gé cl"égxé égiﬁ\;"N,]ﬁ:ﬁg Fooh! W2 5. 1$2:60%n, 338 600 N
1-12- (2, 6- DI OXO Pl PERI DI N- 3- YL) - 1, 3- DI OXO- 2, 3- DI HYDRO:
| H5 4850 NIy YO X PiterbIR-3 Y Y 3hFx 032 9. DTV DR O 191

O 0A YLMETHYL]-3-P-TOLYL-UREA |
5- am nonet hy , 6-droxo- prperrgrn-3-yT) -i soi ndol e- 1
, 3-dione hydrochloride (0.97 4, /8. RFDI), p-tolyl
|socyanate (0.38 ni, 3: OI-mTD f\( rb>1=50

776, 00 ) in CH2Cl 2

di i sopropyl et hyl a |®

(20 m.) was stir t ooom t errpe@at ure overnight.

The solid was filtered and washed with additi onal

CH2Cl 2 (Aanintuye of Plamigompilly vk €. &tlioke-eperidin-3ned-fraindple-1,3-dione

hyan)\éﬁIBﬂH lo7 NEBIGHI,P-foRi ée%yafn% (@3@1%!, §0§ﬂ§olf hldened.
rafe was concentrated, and_ the residue was

d"S%Rereéwl?'ﬂm@fh% mbe® P frunodhig C%Hzﬂzé?%ai) YRR stifRd;ag Eoofpdp@perature
ovemgnbl TiRckoli® was BiRerfd 4kl Washéd Witk addicadUCH,C1} (2096020 yheeéoatd was stirred

rri%an S%grér‘r\%hé 61&:#{3’ tr?] rﬁH\a )‘Z]%fﬁ Hﬂ%/rs anai; %I%IF eé_é,l%ﬁ/tﬁtr%e waweﬁltrated and

the rbsidte WaGstiG8gn ethy abihte @ﬁlﬂ/ﬁ@rdﬁ)ﬂ& shli@Ow&e ¢@miined toivd)0.70 g of the

procarcgéz:‘é y%l_cp ’m;;2£8724?0 d%n&rﬁet?y ?g“% ﬁiﬁ%m 5 pm, 1

mL/gin, 249 nmy #)/60 §H7©N(0t 1 % xPO@, 106 8.56%); 'H NMR (DMSO-ds) 8 1.99-2.10 (m,
1H)14.3) 731@?(2@7&@ @23 H) 8302, BQ(rﬁL, }1584 46, 214)7 ¥z, B8N, 5194, 1=12.6

ST IR N vt e L

7.911@4, 3A), 81558(55&012912)@ 1729 Fe, NMBOIDMSQ-3).5620.31 23.0230.9, 42.6, 49.0,

117%%7]271 7 Jr?:g 9%51222936'_&%%%,0@1 618373 22'_&45914% 965%5%]1%307167 2, 169.8,

1724; gpal. Qpled fpr £1H:b@a 0. G LC. $2:58HL 4.82: 55 137 FoungpC, 6237, H,
4.59N092.92.
1-12-(2,6-DIOXO PIPERI DI N-3-YL) -1, 3- DI OXO 2, 3-DI | 1YDRO
-1 H 1 SO NDOL- 5- YLMETHYL1- 3- (4- TRI FLUOROVETHOXY- 3 0
PHESSS ) - URER .GDIONXNPIPBRIDIN-0 YIRAC3-010X0-2.3DINYDRO-1H-
m xture OINDOL-5-YIMETHYL]-3-(4-TRIFLUOROMETHOXY-
5- am nonBHBNYI-UREA- di oxo- pi peri di n-3-yl)-isoi ndol e-1
, 3-dione hydrochloride (0.97 g, 8.6 mol),
4- (trifluoromethoxy) - phgnygm% 0.45 m, 3.0
mml) and N N-diis D5 L, 6.00
nol) in THE(ZQC ostlrred at 40 C overnight.

A mixture of 5-aminomethyl-2-(2,6-dioxo-piperidin-3-yl)-isoindole-1,3-dione
hydrochloride (0.97 g, 3.0 mmol), 4-(trifluoromethoxy)-phenyl isocyanate (0.45 mL, 3.0 mmol) and
N,N-diisopropylethylamine (1.05 mL, 6.00 mmol) in THF (20 mL) was stirred at 40 °C overnight.
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-79 WD 2008/ 027542 PCT/ US2007/019182 The reaction
m xture was cooled to roomtenperature, and the
waoelmserts4amas renoved under vacuum  The resi duBCTVES2007/019182

di ssolved in ethyl acetate (150 nlL) and washed with

di l ute aqueous HCl (2 x 150 nL) and water (2 x 150

nm.). The sol vent was renoved under vacuum and the

resi due was stirred in ether (20 nL) overnig The
The regadign mixfyregisicaclh e rPPmtt%?@datt'r& ke ?ﬁéf“p%da'&we@lunéef vacuum.
The @sxd&&%g}ﬂ;@bmd in2tHyP ack2dee @386 nil,) ahtPlvéshel it dfiuByFmELS VICI (2 x 150

o> G R o AP B G Sy g v
in ether @D-r2L. 0@vefnight.1 The) resitinl/solid 6&s fittpre@ k) give @e Bdu@, (95 g B3% yield);
mp 2%6 5%% q P@C( Q’Vﬂzﬁlrs Sgﬁgng rﬁdmz'_‘;%’x l%ﬂjnli-’m(ffj;gm lJm'L/n]n% @40'#1*1 40/60
CH:QNA. 196 41:PDy, 959)(98.77%4p ' H R((ﬁMSQ:ﬂIG) 5-;2 0262 qa’%} 1y 2 @3(4; 63 (m, 2H),
2.838: 988 ($H),|é14'8|)(d jisrsy @%z(ﬁilgslbb(dd 1136, MJ%WB@zdlg)), §93 (1,1 =6.0
He, 153743 (o7 94 T 3Der ok sThg: 30, 131761 pgany $9p38 11013 G 1y
13C NMR.(DMSIH8,) 6,22 0550.9, 42165 49.0, 11868% 120.14.69] 8 254 A2), 121 .6nil.7, 123.5,
Y e N TR R
CoaHIN: Qs RRYONG- SSHEINYHY; 18- 11 242 FosndDICOXDBBIHBERISONN B25vL) - 1, 3

- DIOXO 2, 3-DI HYDRO-1 H- |1 SO NDCOL- 5- YLMETHYLI - UREA O O
HNNI/ NO 15 NCI/ OOAmxtureof

5- &f%nonke4GY A D L=
3-di on "m‘%-x-! LY DRO-; . -UREA
cyanophenyl isocyanate (0. 43 g, ) and N, N-

di i sopropyl et hyl am ne, (1, 05 g in CH2Cl 2
(20 nL) was stirr refor 2 days.
The solid was f| edoand vvasheQJI W th additi onal

CH2Cl 2 (20 rrL) ®The solid was stirred in 20 et hyl
acetate A nﬁxtﬁrehxﬁmamnamnbtﬁyl+2t-(er6edioxo'angemcbr$—Bdqh)enswaéole-1 3-dione -

hydrgcghgi r‘:i)ciﬁale(ﬁpi*??é ﬁ{%"i‘zﬁf‘%' Y&ho E’ﬁ’én?l }éﬁéjagaté‘ﬂ) 43,8 30 mmob and NX-
diis®Eopgkthydaming( 1G5 mb,q,\m @mol)pp gk @ rgLB‘gasgstlgpd pvnr@om temperature for

2 da Oﬂ‘}é(‘st)hd Légslfg@s{@d@n%lv@shéﬂv%ﬁ@d&@ﬁal@}{ﬁ'ﬂ-@o miH ! BeSsolid was stirred in
r -

cthy 5oy o3 ERroI GHerap e et (8 puris B prepaige L s an
acet&rﬂ\ﬁ@wdt@} gradidntDduiZagBe productlat 35:65 ebitRleGdatdrnproLiding 0.56 g of the

pro jlct ‘ﬁ‘%‘éy‘ﬁé’m“}’ i@sszzﬁ é H.f_gc V;szte %ygnfn}_% (j:i% B&X :l'go ﬂ{js pm, 1

mL/#tim, 240 hi, 3077GEHICI0. 1(%nH:BE), 8.97. (9’925»%9 1H MR $DMSO-d:) §2.04-2.08 (m,
1H),(2350 é—6§‘%m, 2, %E% £95 6Jn by, 4 41)1183 JNLVBO(I-Q“@@‘ 49) (&1 32.0.9Hz, J=5.4

e, Y1 748 (375 HedtB, 1561489 (3, 178 4 30 pE3p G112 6, 1
Be MR OMEO64:25 226308, 43.6,4900, 1626) 1176al ok, fiot.7023H] 726133 1.6,

133%’9?3@32’, 1{59,:31_4%: ?%:.82,%7.5','71_64738??.@'3 733: A1, EQUE: cSH,N,05 + 0.4

H,01 C{ 60. TERT 4B9TNL 1 PMENupd: 3, 59.87 2HE3. T OKOS 87 PERI DI N- 3- YL
)- 1,3-Dl OXO-2 3- DH YDRO | H- | SO NDOL- 5- YLMETHYLI - UREA

OOHN HN1/NO*C~OOAmxtureof _
5- ahho DIDX PIPERIDIN:3.YL)-
, 3-di onels 523 LME YI.|-UREA

4 (tert-butyl)-phenyl |socyanat OH 52 g, 3 0 mol )
and N, N -80

A mixture of 5-ammomethyl-2-(2,6-d10xo—p1per1dm-3-yl)-1somdole-1 ,3-dione
hydrochloride (0.97 g, 3.0 mmol), 4-(tert-butyl)-phenyl isocyanate (0.52 g, 3.0 mmol) and N,N-
- 80 -
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di i sopropyl ethylamne (1.05 nL, 6.00 nmol) in THE (20
workgosimars4stirred at 40 C overnight. The reactP@US2007/019182

m xture was cooled to roomtenperature, and the

sol vent was renoved under vacuum The residue was

di ssolved in ethyl acetate (100 nlL), washed with

dnsﬁﬁropylgth?lgueo%ggﬁk % mc?l gﬁ%ﬁ glgémlﬁjvggsggfrgcgaﬁié%vemight. The
reagfion myigtyre wasgohled tcomemrtcrgmratawdar@ th¢ $olenteag emgiedaindeBvhcuum. The
resilud¥vad i&oRES %ﬁyl al:cﬂatgﬁ%byﬁﬁl Qashg@wgtgaﬂgtg%i&ou%_ﬁhﬁ2 x 150 mL) and

watgq(é?(:]l%o ng) é@e%w,zb al1d %ap.gm.l bee g)yld(vgag stiged) in ethpr pyeFnight and
filtdréMMOQ@in@).345; df tz}é;:gl(oauctgihm4%%uaa mip097.L0v °¢ I—tbLC Waters Symmetry C-18,

395150 @%3@_,;? m 2(%18d1m $038 ey, [ Yk, 4 {105 56%p) ' H NMR

(Dl\asogié)(a 1.24(s790),Q.0822.09 (nk) H), 2.4922.§3 (36 Aty 2.8342.95 (m/BH), 4.47 (d, T = 5.7

He, oifles a5 858265 ey by, 67085 {8k Ty 7035, ar, 775

7.91 G, 3H), 8.96 (% | KR 3 142 (1 2H):2°CINMIRS(DMS®- ) 6 22.0, 30.9, 31.2, 33.8, 42.6, 49.0,
11717332126 1133. 56121546_3 129. %4&1%6%%52 337 321743% 1@:”?9 215?;@916‘3/ 10, 167.2, 169.8,

172674 A@SI Céﬂd@orﬁysl—lﬁ\hq;j y’S H;Q,lg,(gzt 56 H6§]:7QL-N 1;404 gomp C.64.17; H,
544 N,11.980. 5.62 1-(3, 4- DI CHLORO PHENYL) - 3- 1

2- (2, 6- Dl OXO- PI PERI DI N-3- YL) - 15

1,3 D OXO-2, 3-DI HYDRO | H 1 SO DOL-5- YLMETHYL| - UREA N

, 3-di one hydrochl orlde (O 97 g o3cQ : I)
3,4-dich|oropheny| |sogyanat 56 3 0 mmol ) and

N, N- diisopropyl e 200 mol ) in
pyridine (20 n) tﬁr ed at C overnight. 20 The
reaction mxture®was cooled to roomtenperature, and

the sol veninixt@s of SamtehethyieN 2,8 A Piperiine3 -§HSidiRIAAS-dione
wERIRFALTER? 2o BB ey bt Son B0 6 o CaTp T
diisppriopeethplamivesth 8 nvii. t6100anaido ) inomyaidined2@mLj $8s stirled ab40°C overnight.
Thég:%ﬁ&gmfmtﬁre Wbk ﬂgro&qltéﬂpé@@tﬁresawdrtflcegol\lle?t Ff?st J&%gQéd uné\er vacuum.

) at room tenperature hour
Thefiesidyp waspuprended inaibighagip mixtere|of CBCh f1 S9aplcang watep (150 mL) and
stir2@Gord HoubO rTh2 sbldIwEs filtdrdd, Gagdd waladakibsd wai'c_a'f4 €50 mL), and dried. The

resul? Suslao:j]lg s é%fgx&-? N (mvﬁtl}“aﬁgldgqg B}Eg%tc}? hed us| E%)lahour filtered, and dried.

Thigmatérielwas refluped igmeBa®R (2yx 300 mhpfap dedutst filedred] a@Bdried. The resulting
solea@ @ﬂ%ha@?%gyhgd &smgt:hmghén@ @i—l élrz '(»‘é‘&t'gbf I1 Qrgmgt@larﬁm%ggr%dlent eluting

ters

02{E PER® pifdus 41793 "?ﬁE‘?aﬁPhC”ﬂ{)(“ﬁ?ho 6 P BIeERBEND, ' 16% yield; mp 290-
292H&E>m1'aclwa5£s $ ORI 1315 DWRs ¢ MGG 1661 1§L/2mQ32'43 n917 46/61) CH;CN/0.1

SR A LN T L N o A
(m,HFD), 474D, { £,5.9Hz; 260),15. He(dd) J =H)d2 68, /=39 szaiH),J 05 (8J& 6.1 Hz, 1H),
Hz
726"€dd J]PE;%S%-I by 2;1_3-1 "D&{)lhcé‘gd ¢d £Hz 1@87?? 14, 94165, 110,
]( & ®MSOgs) 5393.09 30.94277, 4349, bl 7. 911789, 12117812524 123.5,
12917213(74 1582, 431.4,233.3, 140%2948/4, 1380, 167.01 3672, 166%117@7 Anal. Caled for

cob Bt e 1A b1 Al o &y AT e 156

52.57; H 3.47; N, 11.68. Found: C, 52.22; H, 325 N
11.56. 35 -81 WO 2008/ 027542 PCT/ US2007/ 019182
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5.63 1- (3, 4-D METHYL- PHENYL) - 3- f
2- (2, 6-DI OXO- Pl PERI DI N- 3- YL)
WA 28800 2, 3- DMYDRO- | H- | SO NDOL- 5- YLMETHYLI - RIREBS2007/019182
HNNJ) NO OA mxture of
5-am nonet hyl - 2- (2, 6- di oxo- pi peri di n-3-yl)-isoindole-1
, 3-dione 5 hydrochlorlde (0.97 g 3.0 mmol),
0. 4

(20 m)

m xture was cooled to roomterrper% e~: The sol i d was

filtered, washed V\/lthvvaer ed with

et hyl acetate( elOgof t he
238-2

product, in 78% C HPLC, Waters
Symmetry C- 18, 9x150rrm 5 m nm./mn, 240 nm

40/ 60 10A@hBtGN/cﬁ' 5larfiin SR EAL2- @,@&oﬁ&&p&m 3-y1)=||sN\ﬂole-1 3-dione

hyd{o%{s 9&’ 84% 0 é) %Z% Sh?ﬁ}hyhgpe%)ﬂ 1320)9%1&’(6 r([%) §% g 0 Fr&gl) and N,N-

duscﬁpﬂopy\]lethylﬁmﬁe HzQS @H) 6.06 mhabl) id - HFX26: rrﬂ.2 was Hmed]at 40 °G f@ 2 days. The

reacglglbmklm: rlags:gozef( % é'océrn Ieéép 9ata_z% Tﬂe %h 1(3? y wal%ecujuth water (20
mL)gwashed gvnth lethiy) acetate @9 nilg), aqd qq)ed tq_ggp NQ/BO(I’ gwg@%s irg78% yield; mp
238230 Gc m&@ Wé’t@rs%ym%%u% C-18 3% x 150 fim, 4 4/, PmLYAh, 340 nm, 40/60

cm@éo £ B, 135 C455p49s 51 VAR OYISO-d) 8§ 283807, 3D, 2.12 (5, 3H), 2.15
31-672 05-167 (rﬂ 21?5)9282-2]% (ﬂnZZHY,A 45[(6J J= 5:9.|H'2d2ﬂ)3|5 14(dd,)J=12.6 Hz,J =

53 % ’i%zé\‘g?ﬁbjz 35‘1-1{591) g@fz(gf\f 5?3 sz'gugi]ﬁg)z Ng &€288:7.77-7.91 (m, 3H),

8.521(s( BHCH. GRG HH]!/EWF(IHEmyfs)ﬁ- 8%, 12:66229, RO, #2.-QERIMI N-5, 119.3,
12170%\@3&2@8 3r2@|502@ 8 131 @' E%QQ%A H1|3$@| N@@Aﬁs é('—MiW&?' 2,169.8,

1724; AfitinGed f?yﬁzséb{l‘é@@ +d% ‘b%) o> 6%15%‘711? N2 680Fﬁ‘d’6‘f E .22 H,

5.12; 3 d2eme hydrochloride (0.97 g, 3.0 mmol),
3-chl oro- 4- et hyl phenyl isocyanate (0.41 ni, 3.0 mmol)
and N, N-dllsopropyl ethyl am ne (1 05 nL, 6. OO mml) in
THBE.620 H BUTH ) : (P
react i on3MItiF-HIRXS S0k . MEHH,
the sol vBREAwS rermved under vacuum The residue was

stirred in a bi phasic m xture of 4 (150 nL) and
water (150 ni), and the o;ga I t was renoved
under vacuum The¢] I I'tered and
stirred in nethanol O m_) at rOoomten‘perature

overnight, filtered and dried to give the product as a
white soli raixture of 5-amingawghy|- é-l(%j‘i-dlorxp-r’md%yl(klsom&@ 1,3-dione

hydy&h%l:@e &Y t3"0)’mlq;o 83-cl§ox%—&§m1‘ﬁ_’19 m‘gl @o%aﬂa ﬁ(mi-{ Han3 0 3fhol) and

40 40/ 60 CH3 % H3P
I\kmo%xbmmég_ diging 3-0§ 41112 6(%) Trm)l) jn_B‘ @ rﬁé) ngs stlgrﬁsl at 40 °C overnight.

TheZedkfio? mdueas 2bhled & r83m Zerfiferdtine, dhlidhe solvedtrwi{sthemdved under vacuum.

Theéeﬁiue(\?as%ﬁpred g‘ a?)q?_éagl% i %_Bure o]f%:@C?z(yO] H lgﬂ?atyz(’l S&mtg 'and the

orgamiG@IVRnoway 1gnox¢d) undgr Beum. The qq;ultlr]g_so id was filtered pj)d stitgdin methanol

(106\“\@) Q%Q‘t er&q\tué&)vzvm%ﬁ? fﬁbereggn@drlédao éxve‘{ﬁ)e ;Q'o et Bs éwhlte solid (1.2
117.8, 2008/ 027

12
g B8y ﬂé&m?&é“fe@ Hi’i»il bVateigiyere@% 18, 3.95459 mn}sﬂg*@ Pl i,
24018 46/60 LHRCI/0.1 67HRO,1 642 &8.4868); B NUR(DMSGRR) 5 2.08L0d (m, 1H),

224 & 31), 2.47-2.64 (m, 2H), 2.83-2.96 (m, 1H), 4.47 (d; ) = 5.6 Hz, 2H), 5.16 (dd, J = 12.3 Hz, J
= 4.9 Hz, 1H), 6.92 (1, ] = 5.7 Hz, 1H), 7.13-7.21 (m, 2H), 7.66-7.92 (m, 4H), 8.86 (s, 1H), 11.14 (s,
1H); *C NMR (DMSO-dg) § 18.7, 22.0, 30.9, 42.7, 49.0, 116.5, 117.8, 121.7, 123.5, 127.5, 129.7,
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C22HI9N4O5C1 + 0.4 H20: C, 57.19; H 4.32; N, 12.12.
Found: C, 56.80; H, 4.12; N, 11.75. 5.65
wWQ 2q08/0ZHWORO- 3- METHYL- PHENYL) - 3- 12- ( 2, 6- DI OXO- RUPERI0DI/19182

- 5
3-YL) -1, 3- DI OXO 2, 3- DI HYDRO- | H- 1 SO NDOL- 5- YLMETHYLI -
UREA OOH -t~= F3CNNI/ NOYOO0Od A mxture

f
131.6. RiiCnbHe 437 22308; B1.075. ol G § 6701601 17217 bpabiGrlsd for

CppH, 34, oneo.4 Myor 0ci. or; iHj @ 3¢ ONQIR. 12, Fdufd: yB6.80; H, 4.12; N, 11.75.

4-chloro-3-(trifluoronethyl)-phenyl isocyanate (0.66
g, 3.0 10 mml) and N, N-dllsopropyl et hyI am ne (1.05
L ,U ’ LY i AR S ~id ‘_ P S :

ten‘peratéﬂ)ﬂ_@mm 0181 1GOIN & EYE
wi t h addiREAnal CHZCIZ(ZO rrL) and dr|edto glvelo
g of the product, in 68% y| el d; nmpo 2 51.,287 C, HPLC,

Waters Symetry C—18 X rrL/mn
240 nm 50/50 CHBLA N%?, 01% "H NWR
( DMSO- d6) 52022 -2 63(m 2H) ,

284294(m|H)C'449(d J=60HZ 2H), 15 5.15

(dd, J =aAldxtGrddt.5- a-}n1rr015etﬂyll=ﬂq2,@dlb&e-plﬁel@an-@tyl) iboind@leQ,3-dione
hydr?%fnlor!jde?O’f?é; ?_é:m7r11c9%4?0%r§3?réguogogrﬁiﬁz}3y%i}&kgeﬁ¥l i%%c?gr}at%O%% g 3.0
mmdl3 GhdNVR-diBvBOpd6thy B2, (0,0536L.,%,0042md1) in Q. @); (20 bE.)Ivgsgtirred at
rooni éeénpgraQTg%)rg d]agg 'Igne(s?hd was fi Re?rgd 'Walhedjv%& a@dm%g;l (ﬁ%;Clz (20 mL), and

dried S gige 1.933f the Pty in 6 m‘d msw) 35765 UPL%Wa?rS Symmetry C-18,

3.9 71@90 Sm, 3%20 1 mlﬁm{ 24@%0%/§@CH3@2@H1‘% MBS LHI03 (95.01 95), '"H NMR
(DNQS@-gG) 8,@ ozlboggn 12@ %4@-8 63 (géﬁﬁ%‘% 84509%”(9:1 ug) 8 (g j b Hz, 2H),

5.151(d3 LB OXOKZ5F 5 437] 2HY, 7, ®- (D ©6B BLRER] D5NT 35 (in) 2H), 3-79-7.94 (m,
3H)E#.§)8<@', éé@ig\@cfg%g' ﬁ I’rl\'g%géi ) MR (ofe6 2@ 328309, 427,
49.061 863 (mAetd¥/Hz)2 1228 61, 4 =378 -Had.pgél 6d1 H-73153.3.- 128 §i hefeft €. 1= 30 Hz),

129, 7311.3'1'9r1§}]3513|3&d'i37§3§”1%'4d?55((919’709673 Qsmbiv Anal Caled for
enedl ox

o o R S oDk aah E05 a1 g e 1055

mol ) in nethyl ene chl orlde (20 m_) was stirred at

ook R AR Biokdioty 18 33 My 13
;» =X, ) 3 - A

and dri ecr TOeT bJ ||| l | ov1 uc

product, in 64%yield; 200 20 HHPLC, Waters

Symetry G 18, 3.9 x. 150 nm mn 240 nm

40/ 60 CH3CN 0. 1 5% ;' H NW\R

( DMSO- d6) 820 (rﬂ IH) 248263(m 2H) ,

(2d33 3 gilé%rwf;%mmogé%yﬁg @, % d%xo—pgaegéin ';p)ﬁq)md]éﬁa-l 3-dione

hyd6ochbride 81)97( 3.0 18iipl), 34 Ilﬁetﬁlyll,eneﬂloxy]:plﬁbnylzl,sodyallr#q (0.49 g, 3.0 mmol) and

N 1\17\1‘{)&7 éﬂ% m?’eg)l ?3%8,6 %ml)ll é néleti)}leﬂé?’cm(ﬁ'lde I(ZG_DnLe) Jv’igstxrred at

roomoemmeratmrelf hourp Thsoligpgsilterpd gvashed| with addlti%f fzethylene chloride (20
mL}34d ZnedLﬂ.lle:Guacu&S MG} &Qﬁ&i §6%/ SfiRe ;E?GET'AcU$2 084/ /18 188 200-202 °C;

PG Ve it iﬁ 180 ming . & gy 310 a0 EREErv0.1 54
H3PO4, 3.10 (96.75%); 'H NMR (DMSO-dﬁ) 5 2.02-2.09 (m, IH), 2.48- 2.63 (m, 2H), 2.83-2.94 (m,
1H), 4.45 (d, J = 6.0 Hz, 2H), 5.15(dd, J = 12.6 Hz, ] = 5.1 Hz, 1H), 5.93 (s, 2H), 6.70-6.80 (m,
3H), 7.16 (d, } = 1.8 Hz, 1H), 7.77-7.91 (m, 3H), 8.62 (s, 1H), 11.13 (s, 1H); ’C NMR (DMSO-ds)
522.0,30.9, 42.6, 49.0, 110.6, 100.6, 108.0, 110.5, 121.7, 123.5, 129.6, 131.6, 133.2, 134.7, 141.6,
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4.06; N, 12.39. Found: C, 58.20; H 3.78; N, 12.21.
5.67 1-12-(2,6-DI OXO Pl PERI DI N-3-YL) -1, 3- Dl OXO- 2, 3- DI
w0 YORQ@R 152 5 PCT/US2007/019182
| SO NDOL- S- YLMETHYL1- 3- NAPHTHALEN- 1- YL-UREA O H N N N
O Op A mxture of
5- aninonethyl 2-(2, 6- dioxo-piperidin-3-y|)-isoindo|e-1

d hi 0,49, 3.1 1Y, - |
147.1. J48 Jahsire [PO0SBIG: 1985 12 4 Gt BT Cotynior R e s 8.3
4.060N, B.33. mAsnhg: 4,58 26iH1,(BB; M, )2.28s heated to 40 C under

nitrogen, with stirring, for 21 hours. The 10 m xture
was cool ed to roomterrperature and partitioned between

et ﬁ}ﬂ7 ade2af2¢6-DIOKORK theld 3 DRONS ] ¥ DRO-1H-
m.), and h!‘:l). y VIEEEY Y18 , A2 X
100 nl), dried (I\/gSO4) and evarmratq,d The resi due
was chromat ograptred using a N

chl ori de- net hanl gra |e%t tf"n %r oduct at

19:1 nethyl ene c [ daf net hanol %, Thi s materi al was
further purified preparative ?—|PLC usi ng a 40-60

\%;Iez gmstol :mh etfvgcmt n%, 5\8%%}#! 32@ d.o;?{o- 15)%@%3glvglsgin§'tﬁe§ 3-dione
hydrSghtonider(§.0@; 38, mx@ols, xnabBthy hisgeyanatg (01.52re. B rtimmol40d writylamine (0.63

g6 éq{n@% W?@ rhL, 6)%/21'5'318@(4@1 t10/e th%gr ﬂﬁ-o%%w:tﬂ"stlw{ﬁ% for 21 hours. The

mlxtgre?eas;_cos d fqﬁoo‘n tmperﬂtuﬁsgmﬁl aam\tjonedé)eb(ve]g& eth;_;‘_i)cetag (ggp mL) and dilute
aqueotd§IHCY (190 Ja).)Parddzhe drganidpHKasttitvas wadted with vatef (2 x 100 mLE .ddied (MgSOs),

and g'Yzq})?rlat/eE; 8‘_!1% regglu% f,vrv’]as é}ﬂ?r,ngfggraghze’(j dl!singba’:me;}:nygénﬁ;?%éfl{-ﬁethanol gradient,
eluti§g 68 preduct 44)19: 1inetBFer(eschlorid-mell@arINMRIs(rBB B! 883 fugheropupified by
prepggltlge H‘ﬂgC7usmAg9a &) 6@'&&0%1&11%%&150@% azd pl?oQ cﬂ%?o §g as a white solid

(21"/_[)3311]2229]:%%1 °ﬁ I—ﬁ@ gVatqgfgyn;metmg 1§ 3 26(715@ mm,156an,21 mL/min, 240 nm,
40/6bTH:8N/A.7 2% F,pANals (d6ad 166); FONMREFIAE8O4NHS 19623 MAQIHS;2.40-2.56

(m, %—515, %5612:'5;9 éﬁ,ééf), Dhs &1 180 YRS s & (a8 PRs ity s 3tz 1y, 717
J = 6.0 BIML), 33482 § 2,80 1, OKY) PI4PERS DhNEB); T1Z2§-7 BOImDS D@02 (B-1 = 7.8 Hz,

1H)§g§zgs%b§n'zs; ?&;g%iﬂi BYESH 5165800, DL N NN I, b1 s, 1217,

12255, B33 520 BBENAZS-821229,828 0020 Tol plefi 133 & B3y, } 34.8.Ji4Rdo) 5.8, 167.0,
167;23165 2N92, 7%(941%4?&916} d§H£6914 17 ,2 dDC”@ﬁ') H,RUt7YN, 12.18. Found: C,

%anate (0
653&rﬂs Ie1t4hylamne(1 05m_ 600 rmol) in

acetonltrlle (20 nL.) was stirred at room 30

tenped at Yl Pf 3lra! 9‘&-1)1&18 PIP ﬁﬁi\)ﬂﬁﬂ!ﬁ)t P53 Hio.2.3-

concentr -I~f—1 WS H OUREAEL 1Y
acetate TIOO m_), a sned Th rure aqueous HC

(2 x 150 nL) and water (2 x 150 )% gnled (MySO4) ,
and evapor at ed under Macuum € gvas purified
by preparative MREGwuYi a onitrile-water
I socrat, provi ding 0.2 g of the @roduct, in 17%

yi el d; 171-173 C, . HPLC - 18,
x 150 mTﬁ mixyre pf rprpippaethyl %Wﬁ]d'%sw%%wf‘d@e- Igirdione
hydWohREAS (027542 ifad!) U Gt ih8tb§2.33 3P@0, miBol}l 3nd N,N-

. (97.379%,. ‘H d . J = 9..
diishpryigRigpemind MYEACEBE 5 i et gon ﬁ@éﬁ&.""é%agmm
tempgaptureXog 3 hourg The pgactionHpixtupe yas qpngeml(awp Z‘bﬁ resiqueg,gas( ssolyed in ethyl
acetateQ16b Jﬁ'%),(a%&‘&vasl@d 1A d(lqg’a%JeO'US 17a) gz 50 nlL)-arﬁ WhatéiZ2 x1150 mL), dried

6.
M ), ?nd]ivapoggd(twder vacuum TheHzmdue was purlﬁed by preparatlng HPLC using a

Iy
<
L

35:65 acetonitrile-water isocrat, providing 0.20 g of the product, in 17% yield; mp 171-173 °C;

HPLC, Waters Symmetry C-18, 3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm, 35/65 CH;CN/0.1 %
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3H), 11.12 (s, 1H); 13C NWR (DVBO-d6) 8 13.7, 19.5,

22.0, 30.9, 32.1, 39.0, 42.7, 49.0, 121.5, 5 123. 4,
wa2®s6275481. 5, 133.0, 149.5, 158.0, 167.0, 167P@T/US2007/019182
169.8, 172.7; Anal. Calcd for Cl191-122N405: C, 59.06;

H 5.74; N, 14.50. Found: C, 58.84; H 5.73; N 14.29.
5.69

PG4 317 ONEDL TENVINETSD b3S PR = BB B A1-L 4] m 17y 202210

(m, THN>.£5-2 56 (4, LPDA2183 491" (6, 0FT), 2.94-3.04 (m 2H), 4.36 (d, 1=6.0 Hz, 2H), 5.14

(dd, ? ?g'sg-ﬁ"?t Eyztdll—,%(:l%ﬁbf?%%xos B;Pe{ﬂx)s 6§ %%L)e d BY! ‘i@‘”; $1-+.88 (m,
3H),i1$ 02 YR AED; é3(( HM}Q(EMSO%DB ] 19. saaamq\sz, 32. 1 39, o 42.7,49.0, 121.5,
123.? 8§.§f§3q®"1?§ 6‘%‘4@@ 5. 6,%698, 18,2, G68) 199] Andi "CLEREH € ,0H,N,05: C

tirred room tenperature ~overni ght.
59.0G;HS 5795 Nel 1 48 qunﬂe?éd‘ 84y HsHréH Milt%addi t i onal "CH2Cl 2
(20 nmL), and with nethanol (20 15 ni). It was dried to

give 0.54 ¢ of roduct . ine 45%, v ; =
CsqugLC' E(g -P1IEERID nY { -2,3- §H—
m/min, L ,315
(98.59%; 'H NVR (DVSO- d6) S 0. 8 6.6 Hz, 3H),
1.18-1.42 (m 6H), 2Q22.;1 0246263(m
2H) , 283303(/MH) 3 Hz, 2H), 5.15
(dd, J:129Hz :504Hz I°,607(tJ:57

HZ, “?["g’“?']e o(fts ﬂiﬁ},nomé‘“{?@a{ﬁzﬁ ‘%8@ indridi l:l'g ylﬁﬁonﬁ%le 1,3-dione

hyd@théndezsz 90 8 38 nenolzswe@yl isgrygnate§.39, m1423 07m"w£>) agd N3 5,
dnsc%g%ypet yla%%né( 1 (3-534&56 06—313101) in cl48L 520 rillﬁf;wQs stitRd a@noom temperature

overgighty g”f heﬁoh%w’eﬁfl IZﬁ}Z{led7 f@%glwuth%dﬁlanal gHz% (ggmll\.!s_‘ ang V\%@ methanol (20

mL)NIt wa3.dBied tdgivé0.54 g of the product, in 45% yield); mp 176-178 °C; HPLC, Waters

symfighd 555 LGN vpon i g B RRIRC 1 ERPR-1 9
(98.59% )0 KONMR{RMSQed) B 0.86 (1, ] = 6.6 Hz, 3H), 1.18-1.42 (m, 6H), 2.02-2.10 (m, 1H),

2, 4652 @ﬂn‘i‘%ﬁti‘wa r%g gx% %;Ijljh% drji% d] 2%8,35.3{5 Ydd, $21189Gh£LT = 5.4 Hz,

.97 g, .3, m’ml%, hexyl "
1H), g%gp,aln-aw}(z@uzgg 6yl (4.3 =6 |1)H)a7,lal-i(|’8§\|_(m,3 Y, 11.12 (s, 1H); *C NMR
(DMEG-g9RNApybEd M. T8 BE24.4,309, 7.3, 4@70@8 anili)s, 1 28.4,HE9 6 2(81.5, 133.1,

oo B At 50 8 A0 B b TP 53R o . 150

Fousd |Gy D65 ASS . 8B Moddéunder vacuum The resi due was
di ssolved in ethyl acetate (150 nlL), washed with
dilute aqueous HC 4 and vvater (

L) 570 | EelR-Ove B -1H-
puri fi edBy | :

acetonitrile-water |socrat affordi 67 g of the
product, in 54%yield; rrH 1g2- oV\ahters

Symmetry C- 18,
40/ 60 CH3CN/0.1 % -85 V\D 008/ 0275
PCT/ US2007/ 019182 H3PO4, 3.41 (99.34%; 'H NWR

( DVBO- d6) rgxBirgsf J-amingmethgl-3-(3:6-diogpipjpetiding-1)-3@indaie-1,3-dione

hyd?tlé)xronérz%%% m{nm), tk'il}b lsc?cyé‘iété(oﬁg kI3 OZthnoB?an§3n2« 91

dusgprggy] yaming (1-.0§_ mlg %HQ mrgole5T HF ﬁ% mlﬂ} W3S, stiggeghat 46)t°C oxemlght The
reactioR nfilture wdscoolBd &2robn terdperatfreQardahe doldht wds réthovedAthdémacuum. The

res%‘g\)&d&éy]vé&l Tsp‘%lyl aﬁatﬁﬁzja E)ngv%sge%w]tggﬁgé a%u@gbs ééF(ZNM%O mL) and

watd(2 &, 158 MIP7driedAMESOLP af)] evhpdra®d. ﬂ@gesﬂduem parifigdty, pFeparative HPLC
usir;%?hssS:.LiS a]cét%ni%ile%%er%oc%@?afflrdiﬁg@iéﬂg ofld pz%duct, in 54% yield; mp 162-164

°C; HPLC, Waters Symmetry C-18, 3.9 x 150 mm, 5 um, 1 mL/min, 240 nm, 40/60 CH:CN/0.1 %

- 85 -



10

15

20

25

30

172.7, Anal. Calcd for C21H26N405 + 0.15 H20: C,

60.46; H 6.35; N, 13.43. Found: C, 60.17; H 6.23;
WON2008825B42 5. 71 PCT/US2007/019182

1- (4- CHLORO PHENYL) - 3-12- (2, 6- DI OXO- PI PERI DI N- 3- YL) - 1,

3- 10

DI OXO- 2, 3-DI |1 | YDRO- | H- | SO NDOL- 5- YLMETHYLI - TH QUREA O

OHN HHI/ANO Y SO C A mxt f
HP0 A1 HNNE BMAQHQ 39 Bbi'di 2 By 1. 13671 A mediD. 203:2.07
(m, ;lﬁ),dmemesz (my dHp,8 202 DO em( 1H)97.961:3.03 (A, 2EYDH B6 (d, J 5.9 Hz, 2H), 5.14

-C 0 e t
oy LRSS ki B} B0 R ROt ds S 3Pa MaRs 1f 9% 76 m,
2H)( 287 Gl.) =WelsHz t1H)y Wl 286, UHD); EJC@iMRngmO dsYRd3 19523 @22tli, 30, 29.9,
30. d“si(buﬁenv‘@% GRq, ‘?91 EOlzbqtofadﬁffﬁﬁﬁaitﬁﬁei@aﬁ%ﬁ Bel67 1,167.2, 169.8,

dol'vent was renodved undef vaduum resid
172d; 4891 Gled for CatthgiOat & 1t e €060 ﬁ@)H e§r§(§ Iﬂa%’&j W'tfh C, 60.17; H,
629N, 9t §7.aqueous HCO (2 x 150 nlL) and water (2 x 150
nL), dried (MySO), and evaporated under vacuum The
resulting solid was stirred in ether overni ght and

[

fils.eredl- IlﬁmlstOelle +3|- He®- ERﬂ])m%HZL
usi ng a DOIOKC 1 RO TR-ISQIN i3

t hus obt ai ned mas stlrred in ethfn>agd flltered to
give 0.75 g of 20 the produ n ield; np
239-241 C, HPLC, Ns[( N , 3.9 x 150 mm 5
gm 1 an/m n, 24 40/ 60 0.1 % H3PO4i 6.19

(95.49%; 'H NNF%( Od6) S$2.03-2.10 (m 1 H,
2. 46- 2. 63 rhiftur@bd) 5-ardin8fethy PS-(4,6%iokoPiperidinBlyl§Geoiniore-1,3-dione

rydsciphge 45 Satipob SFsdepmgh Rpheyenady @51’ {impiey B -

diis2pippyleth@8mihe 10§ mL, 8.0B)mmd@8) #hEr {5 (20 Inlt))was sBrr&Dat(49,°C bvernight. The

reacg%h g%%tgééva&%b&l%d ?ﬂoé%&&%&%&%&]?gt \%%gglgovefztgldg vacuum. The
residgowss, dissglvediin eiipd acptata GPOML) ad washed gvithalilutegRugous HCI (2 x 150 mL)

an (3] X It cr 7 ng soiid was
dlvﬁa‘? rgz J}Z@mi’,), &é&(ﬁﬁsé?ala d&%&oﬁﬁ% @d %iﬁg 1&*&9&:&% gl lid

stm]qd lrl%h%‘S)VBrgl ghbangd fﬂ?reldzTBe s9|lighyas P}"IEEIQNX preparative I—IPLC using a 40:60
aceloblitdte ¥kater 1s0drabl TRéGold thublobBIRDwhs ttirred in ether and filtered to give 0.75 g of

the }3%)9}{{:%‘39‘5%@%&1%‘5 %%b-_z%l Tig’LY(JJ' Wal_éer(slgymmetg C(-)lg_,| 3I.\4 X NON mm, 5 pm, 1

ure o
mLEninnd400me B0 CHLCN/BL i HROps- BRSPS HN)IR GBYHGek)S 2.03-2.10 (m,
1H), 3: 4@'2%3% BMS“zCBQVd %dndQI—() 4, 917(d93 =3, 4Q—1i”1h;> )5.15 (dd Jo 129 Hz, 1= 54

I ocyana

He (D ob S 50 (B Y AP TIAS(CE B B0 E B A 7}89 fobu (FDp8.46 (s, 1H),
9.891ts) 1M S 1 WA (syeH); T MMRIBCSOst;) § 220l 30w,e613, gho, 12Tl9e123 4,125.1,

u S I t,0.1.0 t r r
124 £354.5 0ol 11U 6518116000 £, L7 500 L SEPLNAL U Fisy AN, Caled for
C2 RGN, QISZD07,/50 291823. 7y 2. 26 aE ownslr CTHve8 I; &b B AURNES0S.

di ssolved in ethyl *acetate (100 nL) and washed with

dllute a ueous - 2 X 150 nL and mater ;2 x 150 -
nL ) =P I LR D 3 ~
bi |)oha3| c ISO]NDOL-S-YLMETHYL -3-P-TOL “THIO A

NInVQng{H

A mixture of 5-aminomethyl-2-(2,6-dioxo-piperidin-3-yl)-isoindole-1,3-dione ‘
hydrochloride (0.97 g, 3.0 mmol), p-tolylisothiocyanate (0.45 g, 3.0 mmol) and N,N-
diisopropylethylamine (1.05 mL, 6.00 mmol) in THF (20 mL) was warmed to 40 °C and stirred

overnight. The reaction mixture was cooled to room temperature, and the solvent was removed
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filtrate was evaporated, and the residue was conbi ned
wth the solid that had been filtered. This solid was
wa@tisoet$4t n et her overnight and filtered. The PEBUB100TIQ19182
solid was stirred in DMF (10 nL), 5 filtered, washed
with additional DVF and water. The solid was stirred
in ether and filtered, providing O 31 g of the
duct, 24% vyi e] d 246- 248 HPLC, Wat _
s By s e b 14 o S oy s
Cl1 0% 680 P &M Patdr QoxH3IBPWL). Ghé fol{d9Gas@itged. Hh&Mganic layer of the biphasic

ﬁltrai%@%ggrgg%épg %éés%«?ﬁe(\y Sﬁ?mlﬂeé\g%g C]'x(e s?hg’ i_'héf 1’.17‘1% b%e(zsn tz ltered This

solid2kgs, stibred b etickal oveInightlfhd Jiltebed. ThereBultingolid v ; stiffedip-DMMPB 610 mL),

ﬁlten%&n aéhgd w%%Z%ﬁt?on?w aihg Evaﬁ l?g'soqlh 'wagirred]lg ether’ ;nd(fﬁtered

provstm@o 3145 obythe popdget, ip 2 Ygyieldy mpR246244 °G; 11%9W3tefS1329m6e"y C-18,3.9

X 15@% 4, mﬁlgmﬁ/muﬁ%ol]m, 1860 ©H,E4/0. 6% BP0, .4716086.03%); 'H NMR

OMEOn5 302 [ 380, 43¢ B i1, 25363 (P2t A S, G089 (0,7 = 5.7

Hz, 2H), 4.136dd, M= 122 BZ,.J =55.7 Biz, 1H), 7.12-7.26 (m, 4H), 7.79-7.95 (m, 3H), 8.23 (t, 1H),

o710 Hri e G5 M sghy o Pa i gy Soizs e 120,

129.Y IVEF, 1 ¥1.4,-IGREAL - 10 136.0,N 4761 47-0\167.2,0169|8} 173.7,]18).1 GAgel. Caled for
czzéo&@ dr A ﬁ}d:t(ﬂ%@.zg,fHf‘ﬁ.@f,%ﬁ@h@h%dn‘a. andu/a: k08 36:35%.67.
g, 33.2 o ), (39)-3-

am no- 3- net hyl - pi peri di ne- 2, 6-di one hydrobrom de (8.00
g, 578 1 MPCHIOROSKHENYIAGIRas9)-BMETHYL-28DRIKA-
mol ) | NPERERIDIN:G . 10X O-UHD THYDRO- 1ERISGINDOL fSor
24 hour SYLMETH¥AGUREA m xt ure was cooled to room
tenperature, and the sol vent wag @vqporated under

vacuum The residue mas sti ter (170 nmL) for
3 hours, and the ¢ / fltered, washed
Wi th addltlonal 80 nlL),oand dried, to afford
6.3 g of

5 br ono- 8tep 139 m%mbhyibrc%a@hdﬂaﬁd(ﬂmmiwmgB ig; $3.Y kmdI% (35)-3-

amlrio g-gne( l_piﬂgﬁlgmi Qé'ldléxpeotg/ (E/qoﬁcl)rﬁil d(S (5}4 %Q'WR %Dg/l?mod ??(_iljum Q’.‘gtate .72¢,

33.2/nm8!) (I aketid acid §15P ntlz), wap heat@d @0 rleﬂl,lx for B} hous. Ubhe(rmgetigijnixture was

0 \ . “The Tesi was stirre
e ekl 9 SRl 0y, e i
in way (170 mizpfon3 hqurs and theiresylting spligrvisifgerad, yashad wikgddigappl water (80
mL) Vhrﬁi dHiddr @g@l‘ar@@@%%? 5585 md-2N@185-3 Iy 220 BBRs- 1per1dm 3-yl]-isoindole-

S ST TS T AT
7.791@d mlez, T £ 5K 16D &6 g B0 AeTaRa)Di PaNMBIDNSTDYs) 5 21.0,
285(99§ 194?510 I138 ?“1?0% 183, 039376, 1966, 1672, 1720, 172,

Bi's pneny E | no errocene wer e
added. Tﬁ@Przéd%M OH Okt \u?seieame%\émléreg%sr)a@z@ord HoyF argl 5-bromo-

é [(mlg ﬁneth?ﬂ@ b &EbxloDi @s@nd@g 3-9f]dsdgu'|dcﬂeer edidnB (@8 DR 188 hin8l), zinc cyanide

240 R, B et et Bt (T e AR am 1,1
bns(ﬂl@Bér@ll{:ﬁloﬂﬂﬁncS[ehdeead (0.4 g, Wanarol) R&O adde)l. The reactitmymsixvundiwas heated to

120f bl r?ﬁ s coc5c1th % GWI Ehan%q'ﬁ!eégidqpr%lu%hv@%l% 5 1IFQF)Nas arggwd with

ul'ting so ura
addar@eald?MF((Bm rnL), agchitie $itrate wep dvaporatedh pader vmqumf ’Ilh? ggsislge was stirred in

waté\r@omlj‘ et 2?tﬁy%|kfhlt%%él ivhéhe@hvith G8AiIQSRI (ARr (5o)mL)DENH di@d. The

I‘OVI

resu.xlbtntg(s«ggji v&gﬁf mgtuﬁgpp wth@cﬁpwo mlaéxmi atilrﬁedgfor 1 hour, and filtered and washed
wntfyhdd-ltiongl- atene (40, ik ) Dy ilg @ravidield 101 oltd-E3.5-Laethgh,bididxe:piperidin-3-

yi}- ll . (ﬁ%%-ﬁlﬁ ?&hﬁ(ﬂroﬂjﬁ'%’o?ﬁa{e%’ csarl%n%t 1’8@%\9{ %l% Hﬁ%ﬁ&%ﬁ%ymmeﬁy C-

18, 592415(098m4@w 1 mly/uR240. 18T, W%@Wﬁ@?%ﬂs?% 5.21 (98.40%); '"H NMR
PCT/ US2007/ 019182
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(DMSO-d6) 6 1.89 (s, 3H), 2.02-2.10 (m 1H), 2.51-2.73
(m 3H), 803 (d, J =7.8H, 1H, 833 (dd, J =17.8
wW0h2008@27844. 5 Hz, 114), 8.40 (s, 1 H), 11.06 (spCLuUkdop7/019182

13 C NW\R (DVMSO-d6) 5 21.0, 28.5, 28.9, 59.1,

116.7,117.4,123.8,126.9, 131.7,134. 4, 138. 8, 166. 3,
166.6,171.8, 172.2. Step 3: A m xture of of

hyl di
(OMSQ i g B0 A2 ] (a0 8 R b0 P 1 2 77 415 116, 833 caa
1= 78348 1 B3 ){z, 14N 81D ({ 241), MLD6 (samﬁ),imxbmm gm(aso&z%) 821.0,i28.5, 28.9,

0 H2 f
59. 1’%%% %&% Aym)lgagnﬁ%%eé(ﬁ]gelan'g ﬂ? rlzﬁact [ onor
m xture smass f Almnetuesdoﬂdﬁ 24 (B3 Basithytl-@.6-dineo-pipetidin-3vids 1 ,3-dioxo-2,3-
dxhy%ﬁ*ﬂ?qm%&l@ sadl 'iﬁuq%%h 76'5t 1*333rmlno(),5ﬁxl 'iliél @ 1TJHE), fahd §698%8-C (1.88 g)

concentrate gl ve o. g
in CB}CH-MZQ@ medt)yas- lgd{oggg}ed under 50 psi of H, for 16 hours Water (24 mL) was added,

and tRe FBREEDA miZnbe %Qﬁﬂér% mﬁ‘cfugﬁi CBHt3- Yhd filt&Qld3 akigsd byitr didRidgal
meth@g!gg& gng r’]ib%%g Itgﬁgg %/g ilmtratfd mqu il]irl eﬁi to fh%r:;?]srﬁ 1@%f:¥ﬁnome{h¥l -2-[(35)-
-me@fﬁﬁw @odo- Vmbﬁcﬂ?ﬁ)@-yl}ns@ﬂdél@-’l 37086e; HyldrddMRril OB 6% 6')eld§ HPLC, Waters

Sym%feg% &73514?50% 034 i, %%‘Lgn'ﬁn % Him ;%ééﬁ%l%&?/ Q'% %@4 1.00
(97.B¥98'H BMR GPMSO&_@,S) 5490 €5, 3R 034319 mwm@gymﬁz Y, 2.66-2.75 (m,

1H),?40239(s 2}%87 89- 8%9, 91 314)1 3%8 (518319) 1163 (L1H)2% ﬁMlﬂ-gﬁMgo-ds) §20.9,
3 17271 §t ep
28. 6429 9\4@,,6,(%9@23,:2 523a$n1308 1.4t 1353 141521655, 1676972 2.

l g onet h}/ége;h{ l(A:iSirxa@c BE3- E}Mino&eﬁivm-KXS){plnﬁ:ﬂfyﬂ-dj6l’-ﬁ|3xcyﬂ>1])endm-3-y]]-
. 1 SOI 0 = - 0] 0
gy PR NP 1 Sy SRADE - BErg | o g, 15

mmaNghd NN N—dilspﬁx@pylemy]aemhsy(pémnﬁe 3(001115@1) ) 8 ac@orﬁtrﬂ:n@p)nh)mas stirred at
roon?fé%p% o H’Jrq‘ltf?ép ’m?)re%% Eﬁﬂtﬁl% %s @(Snceﬁtga%a L&WRe Ff%IdUE evas dissolved

OUF reaction mxture was _concentrat ed

in ethyleacetaig i Hfembh svaghed yhvdibyte aaneaus Rl (g diGmé) e&CbUatﬁ'L()? K10 mL),
drie 2@4 Viinti Ry &l oraté LurRigtRurin. HEHL rdsiduel ok dﬁk&meﬂé@amﬂ @fing a

mﬁ%ecﬁﬁ%c‘zrﬁréz“r"%%f: HEE 2R gt P P RERI TR R roting solid was

stirréinlesiee bvdthighil, Rltgedandadried t@glut D.Ag gloffi éheprartbiot in §t% HieBS mp 245-247

°C, ﬁfl%@axﬂzg ers%"zmqﬂ ty (g 'i?,tie f ' 39 d?ﬂl éan%ﬁn i) \O'nrnr £4)54 BH.CN/0.1 %

over ni

|
H,POhd J6rGREE); HNYRAPME- era Bl 54799 0% . 59, P 3160 (m, 2H),
2. 63%“?@?1‘1 EEBQ 18(d, 3=%.0HL 28139 &, JG%.0 ALY 17125240, 26N, 7.42-7.46

% _H3PO4, 4. 76
(. PENETOP @ 2 L iy 1.2 o1y o Nw EySOFDgR10.286, 291,
42.6, 58.72Hp 3, 121 §322.17 224171 284,HP9. 541 A, (185.2,]139.36 1 48.44455.1, 167.8, 167.9,
.89 =6, [ T 25517 . . .
1725!'%{7£_.£_A£81.%1c8%r%%gN;'_i%_cﬁ%.gz(% . 1'_01\129%@%‘71:%]&% G770 . 420;
N, 119902 (s, 1H); 13C NMR (DMSO-d6) 6 21.0, 28.6, 29.1,
42.6,58.7, 119.3, 121.3, 123.1, 124.7,128.4,129.5,

131.3, 133.2, 139.3. 148.4, 155.1. 167.8.167.
175H (383 METHY E -
O4 H-1SQO -

4.21: ND
30 5. 74 ' ETHOXY-

3- METHYL- 2. 6- DI OXO- PI PERI DI N- 3- YL1£1 %3- |l OXO- 2, 3-
DIHYDROII—I-IS(]NDO_SYM\/E'FHY,@ o

TRI FLUOROVETHOXY- PH N HH, N.. O

F3C,0O Il i 00 AFm

5- am nonet hyl S)-3-nmeth d| 0XO0 peridin

11-i soi ndon@ruregga@mmwél %i@?b%me&ylaé wmmpgﬂd"ﬁle isoindole-

1 3Jama|s Lyd,écm&mdef(b 4o rﬁf?%ﬂ%ﬂﬁﬂhﬁmﬂommyﬁﬂ%ﬁﬁf@yaﬁ&e(0.18 mL, 1.2
11S m ne
miorg NG lsBromisniiing G0 - Sy gt iy s stea o

2008/ 027542 PCT/ US2007/ 0191828
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roomtenperature for 1 hour. The reaction m xture was
concentrated, and the residue was dissolved in ethyl
waec@sarm4 100 nlL). The organi ¢ phase was washePCTE1907/019182

di lute aqueous HCl (2 x 150 nmL) and water (2 x 150

m), dried (MySO4), and evaporated under vacuum The

resulting solid was stirred in ether overnight,

filtered and dried to give 0.54 g of the product, in
roonQ@sipgrRwIaiior ipoursFhe T@CcHonanixkyPe was sepetgted, anduhy ipsidue was dissolved
in et% %céfaté-@% ). 5‘hgbr%anﬁtp‘n§§e Ryas M%eﬂ mlth&_z@l/uﬁch RSN (ﬂ-x %50 mL)

04 (198. 939 H

st B Sy DAL 5 e S s
stirrddHh ethér MBrilight, fllteFedtand digd toXdil)e 0.54 Haf t('lé prodluct, in. 90%zield; mp 168-170

7. 48. 7 53, ( .
°C; l—%“}atgg %?hmeg%c ?88]3,&‘“2 502”%!—3 {in ?m&érm(ns wzé@iseoccmcwm %
H;POWVR 0¢ DMEDB%)6 JH BIMR (DMSgBd66§ 1 829$ B3H).£20262.0& 6,71 H)123.82-9.60 (m, 2H),
2. 63%2% (ﬁ‘ (1%% ‘]426_(d§.g~g'6?2k\! X 21]1336 A (8%ﬁ68@Hz,11%§5"1 22 E@9=5& 1 Hz, 2H), 7.48-
7.53(9721), 793583 (“1?21)2395,66%!}0’ Ea2@ b eI iwr%%e)ﬁél -0,28.6,

29. 154|2 r7758 7H118%,860.2 1y, 1:2541Hz), PoBNR21.65.1254, §9;5, 131.8, 1842, 139.6, 142.1,
18 {3 TR T2 o G b S C. g 75 25050, 111

FourtdXQ; 24.37; DI, HVIORY; 1093.SCO NDOL- 5- YLMETHYLI-UREA O 0 H N
HHN.. p OO 15 A m xture of

5- anlnonethyl 2- [SBS - 3- neth | -2, 6- di 0X0- pi
J 32 _ ’ SR' !_ 0-'

oeridin-B-Y
RIDIY-3=YL]-

d||sopropylethylan1ne (O 52 m., 3<®03nﬁnl) in
acetonitrile (20 nL) wag sti mii : Qgggﬁl tenperature
for 1 hour. The\LeacPhoijh &~y ncentrated and
t he residue was dissolvedin 20 ethyl acetate (100

L) oSl B UL BOMERNS L 450 B oo

1,3- unrodehydmxhlmnie (Obhegries mlrrtoll)n@wbisoayams(m mEbeldS5 mmad) dngrN,N-

oS 433 51 U (5 TRl

tem@yﬁmg{fplyl ®ut8 Th@regct)@nmtmasg‘,omenyam Apd ﬁe resiiye pHep dissolved in

ethy4§ée’i_’a'§e ggaqu)gwgsge/a W%E@ﬂute ﬂql?e'éus 18B2%114p; m]ﬂ zNNR/ater (2 x 150 mL),

dneg WgS@4)3@dfv3;g>r;(tﬁ;$ uxﬂg‘)' vacfzgmi Tg%reeléltl % ld wZas Err?i néghkeﬁf)vemlght
filtekdd)and AribBtodsi 0. smg oQtlH): produ@3inZ 376yl mbHPﬁ 127 9O; BIC, Waters

2
o s 15 g A A e S gR Egdo
(98‘51‘58 ' NIOR((PMSGHE) 5 0185 0F 66 Fies T, 12430, SHVES2H638 (m, 2H),
9'5513?14)92 02d.d8 (me%HS) 2. 52_7,62 &) (@&H@ 2.8 %6 gggl . 283 (8,1=129Hz J=6.6

123; l‘?
Hz, 3hy A4 Gl 6.0 1 21y €048 I 51 g, L858 o Rz, T D4p-7.50 (m
31, 01.02 G2 2R SIAOBIRHDMIO-AIBQ3.C21 61220, 2616, 266,89, 1,189.9, 31.0, 39.3, 42.7,

53, 7}%823&5&?@943 5&%%«}_3]3%%&% 6158% 1.3, 167.4 072391722 %nal. Caled for

C22 2056+ Ol KR PCRHRE IDHNG.61; N, 13.02. Found: C, 61.16; H, 6.66; N, 12.70.
3-YL)-1-OXO 2, 3-DI TI YDRO- | H 1 SO ND OL- 5- YLMETHYLI - UREA
Cl NYN | / N ;:. 89 V\DZOOS/ 027542 PCT/ USD?(?J?({)QEI%%%DIN-

76 . e
St ef74: ___________L___%%L S VLMETHVLI-UREA

4- br onp- £
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465 mol ), iodonethane (95 g, 670 nmol) and sodi um
bi carbonate (112 g, 1340 nmmol ) in DMF (325 ) was
wheasoarsat 80 C overnight. The reaction m xtur BCIVES2007/019182

cooled to roomtenperature and partitioned between

water (1500 mi) and 4:1 hexanes:ethyl acetate (1500

m.). The organic |ayer 5 was washed with water and

dried (Na2SO4). The solvent was renoved under vacu

to gi ve SteroligA meehaniqeily el mastug oL ‘bbrﬁmr?cma@r/bb%@ﬁw*d (100 g,
465 rﬁ&b?r io8Sm@RarRi(d5 g,1670 A0 Midabdium BitaNbdnate M, d@;o ,Smol) in DMF

(325 m[ﬁér@%zﬁqtgggtl&g g%i\/?r?a%t %trﬁﬁ,cgo%?nxture “;anlzoo%_g to room Pemperature and

partitderiet bawvedn wetehgllsotbmm,z amd:4 Adbiexhnesdthy [acetgs { 00 (D5 The organic layer

was &?%%L}Vate)r apJ c?x% nTl‘%eso(Vng[ \%6 65&9&%9!1& v%]ﬂm to give 110 g

I'n ace s war ned

of 4- bmem-%ﬁnemyhb@reslctae!danegleﬁteaster asan |0l! xin 19946 YPPé‘I‘\Ang‘fWPMﬁP ds) &
251(5051{5’.]3 ﬂqgrg:‘ﬁ) The7r78mt 31@) mixture was cooled to room

enperat ure, diluted wth saturate ueous
bi sul fi t34eP 2;aAdnechaically ﬁﬁ{r%‘bmf’&ﬁ“feagﬁg% ?hﬂ@"\ﬁé&d methyl

esterlf@14 §,1500 ARebI @Lm%sdﬁﬁhﬁﬁxda@ g’LSG.O hmoaa)rms AEIBN)(B 1 g) in acetonitrile

(7003?6153\2556\%%%e$ oYetr ? 31::1119 tg ase esre CI( O? \i\cn'li at rei‘i\@x {(‘n 21 tmurs The
reactiol ruhire wascaodsiy eajmuwd\ppram ldd nted with |Saﬁeramd aeuﬁtqhs eidign bisulfite,
and %%é#{are’d MDLEY. *fvﬁére%géévase&rélﬁbn@& D&Gveé'nawﬁadanﬁ iplgt &&% thyl

trate was chronmatogra on silica gel usi
wa brm

acetsie  Bircayeatinpliasayeast washe) Wil @2 filtgred H’émfﬁh@dﬁ‘étc’f Sitica gel.
The 8lvéht Wab %ﬂﬂ@@urﬁfehyﬂcuﬁiﬁ Q<§ give aﬁﬁﬂi’s@fd()ﬁixdiré] gvhlcﬂxzw@ di)éested in ether

and é%g};ecg ngqeoﬂlggt%%%r? g_aagjdoclglc%l?c%!gel( lgmg exa?n}ts gg-\’y %cetate gradient,
elutidghhe prodndt af 4Ahexfmes-eBiyl) acetteamd Providling tizageibrioyo- 2-bromomethyl-

) ; b | _ _ i
ben%&:l Jﬁécflﬂ?ﬁgll)e%ttéé r?n ?62_/2 iflegd:, meﬁ% 5)_‘»87 t@,rﬁ-ﬂ,' &9@&', fjH), 7.67-7.97
(m, 3dBm no- pi peri di ne-2, 6-di one hydrochloride (64.2 g,

390 mm: Step BN A%ch@ﬁiggly%}re@@ﬁxt&re%@h%rﬁ’d—@ﬂ)%rﬁ&n%hillbenzmc acid
am n

et o B S B L B LR, 542 290 ol

in DWVIS(490 nme&s aﬁatécbﬁﬁp\tlﬁa‘pﬁhalh&lhﬁarﬂme (98 Y£t980 mihwa) over 75 minutes.

Aﬁe%ngé%@jh |0{1/\é~tase ¢ ‘9%8%%‘5’ reeaacl% nt In?_turfywas s% E'er:cggtg&#nq te%ﬁJ Pature overnight.
The austuet wasamendhedk me@tl(aﬁf)@lth@eﬂcmlﬁ ¢pOmal), P‘Vﬂieng?599reL) and a 1:1 mixture
of et'ﬂ’y?gcu{a?e Jn@ meQaQemG[jb' H?ﬁ A'ﬁ@test dg #le %&ux%&orf 20‘ J\ﬁlﬁ%@’ the solid was

washed wt water and air drie overn|
filtegds waghed rveta wager apdeqiy driedeqvamighgoThA 3Plid i strrm g ﬁ“eeaw%'f’ (200 mL)
and ZefTuQéd for 2T.bersmmé Mhﬁur’éﬁ&s 66 EW rbdin renqmamaplm ﬁllt&ﬂéce The solid was

wasfibyi e srsicaeat neitat e alingg out bl Bifle ds A e bromo-1-
0x0A3B- d:hgdrgﬁsc@ac(o!}lb'l)mmﬁrldmea 6-dione as a grey solid, in 20% yleld lH NMR
(Dl\/[)g@dé 53r§|7' @M@'Erg 1'}%02 @ﬁ§|4'6§m}’h)i @lseéféDCtngﬂ@Hg 20853207 En A3, 4.34 (d,

3= i1 QDD D ST B 35058 Heldin 13 P, o 84 e 4B (7 @ =81
Hz, hHb))7.72%48, 5= 8 1 91z, { 21,511 H) 4. X d( D 0.938, JHY, 11007s, HE). |

, 4.47_(d, "4 L .. D, d. J,= L2
VL5 SR Frle%hfms?*gv'i%‘ffd%ﬁ“fﬁ oty Horys 1 gt oo tsoindol
2-ylI$-pipetidine-2,6=didne52512 g, 78 irjnol)7bis@ipheny!phosplin®feripcent (B g),
ms(;'@) g& gé‘gaéetc!_rpe d.&ﬁxgaié ézgggﬁﬁhﬁm Sahi a (961 kI §06HmBI)th BVEF (300 mL)

OISOIHO

waszl.eyqegl top] QIQe"p,adqj piérrepl 3613}’(!1-‘? @W@eregge b hougs. rfﬂ%?l r)eactlon mixture was cooled
to 40PG (LHhidRh&RM m@gpﬂh@@hﬁﬁé rzogSﬂ'lﬂs((iﬁh&y@msphmo)ferrocene and 2 g of

tr:s@)}:gpéygllggr(eegg on§9de %ag!a%ﬁ%llov?eer% déc%&!f?%lé%{%ﬁ% wa\s__>> gtgr)edaal? QZ(; ‘L({] %r 2 hours,
cooted td RPMGempetamtd andederwhed Witk waten{R9P mlir dhé mlldl\gastfd@resl: washed with
The reaction mxture was cooled to 40 C, and anot her
9.4 g of zinc cyanide, 2 g of90-
bi s(di phenyl phosphi no) ferrocene and 2 g of
tris(di benzylideneacetone)di pal |l adi um were added. The
mxture was stlrred at 120 Cfor 2hours cooledto

e .y Y. Y. Y.
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m nutes. The solid was filtered, washed with
addi tional acetic acid, ethyl acetate and hexanes, and
wa@ueosaieisezl to give 30.8 g of crude PCT/US2007/019182
2- (2, 6-di oxo-pi peridin-3-yl)-1-o0xo0-2, 3-di hydro-1 Hi soi
ndol e-5- carbonitrile as a gray solid; 'H NWR
(DVMBO-d6) S 1.99-2.06 (m IH), 2.35-2.45 (m 1H),
addlil?ga; v‘fzqie?%pg ?é* Tcn'l%J @g%%p’zt %E&__Szollg%&‘?g Ig‘lir’reldl in I t’af:rzstdircieg;&{j @86 mj.) for 20

mingted 3TiE sohid wad ﬁhel’éd Jwdslied wil) additBhal(adetichcid, ¢th§l ddétatelandHhexanes, and

air (.;{Tg g%g ?g 30 # "%F E%Q,g-dl%o rﬁlg(e{l% 3 %FDI -oxo]fs %ihyarlj) I'H-isoindole-5-
cartpnitidle@s d g@xc;om PENMRADYISO-¥s) 816996285 @n, Ay D2 HEKINSIGD, 2.57-2.63

(m, 1 nﬁ?'zess Do ah bani 4 4s taeJ é%%f@z 189 4@3}3@1}0 199820119, 635 €dd, 1= 13.2

and concentrated
e oo PUha st a8 Ryt ettt 50 HHZIBOGRIS 5 T,

11.03verH)ght . The cr ude reaction m xture vvas f| | tered

TheconbP B (A FERAES! G oGy B Do g - soindole

S-carbmnitpited@ 20, ,34 mmol) 10% Pd-C (1.7 g) and concentrated HCI (5.3 g) in N-

metl?fylgércﬁmong ) vl'aﬁ (Plg %ﬂ:itegh spé\i/e‘cl‘& fd qlheg uéé )eaalioggmxture was

| one or | o[ at

filtergdghyougly gpht@f%pgttléﬂ qa,tai)@f W@qlileq)fvltb Hs@tqr eghwmnpqgirﬁ ltrate was concentrated
in vh&@pmna@p.lodmt B(5- z(rﬂm&metgyl L8%4-1,3- dmywmsé.aa@Q Qﬁglp&dme -2,6-dione

hydrocEE)nc?!% vgaf(n mlaé@ I%fra(cmnal? cnmytal?lﬁatfg 0{ §he r%_I;ue fgpnglsgpreéanohwater (1.9
g, 18%);7HENMR, (DM $1)- d6)4§ U85-2.d0 (dd, m)li'sﬁzldz (mllHl) 2.58.218) (rdH), 2.87-2.99

(m, 14D, 471%7§ z)(i%) 4%5 NE 7455 &k),@@ & g?’lﬂ He, #5‘)=%s‘§4§g 'y =N32 Hz, J =

4.8 HBHH)37I6I§‘ d,IE D&H@slﬂ)ﬂ FB (s, Bk 3-78:(d.A M7 Rtz EHpB.43 (br, 3H), 11.01 (s,
1H)3- (5- am nonet hyl -1 - oxo- 1, 3-di hydr o-i soi ndol - 2-yl) -
plperldlne26d|one hydr ochl ori de (0.50 1.6 mol ),
3- chl or oSEPstAiEHER ¥ (P-eminpaesdd Lo dB- glilydrzosqnd@l- -yb-
plpem‘m{e)z ﬁ—ﬂd)n?ﬁﬁdlﬁ&l&?deqo 58 g 216N, BLehibrd=4 (aehyipheny¥aSocyanate (0.27 g,

B i A R SR HOET o 8 kel T DM s e,

Aft«(r@ lm?irsg@n ddditiomabportiavesf 3adhdtero-4-metindisetyianate ()1 pg,dclewoot) was added,
and Qrtrm% pp&léécfed fawfhcmrg(tﬂ{e%'n%?e \Lésl dllﬁpe%darrcﬂggﬁftggvafs '\\Lagl%rd with ethyl

was wash acet

acefafe; {Ihp a?lé’dww tf'ﬂ"‘?l!ed WEh &9 mi of la}caé?t@n@DM}‘FaraHHtem {Thp &idger was
washb@with h&&dney\@fﬁi th\es$a Qs ‘dhéchurﬁl@le@déﬁ@m R6edinBa36 Rlgiod tHWoduct in

oG8 I APEINR UGG, S0 0L L0 QUL i,

nm,@0169, CI3:CN/R. 1 25 BL; P, 489 98.T5%)t JHINMR PARISORdY) & ADOADS. (m lH), 2.16 (s,
3H)C§@§'§/3@ oy % '535%%55 (klé% (D% %E&Qm uysh\'g@é(g djx’%} 1R), 4.33-4.41
(m, éﬁg@ (21 @d, J(-m13 p I =3, 5715;, 3ty 6. B I 69 Hz,4ll-1>)4$ 04+7.13 (s, 2H), 7.36-
7.44.6m,QHZ7. 59 I7|)44 (h, 213) 4.691s, 1M 1092k8, . 119; 'Od Novild (DMISB-& P8 98.7, 22.5,

31@'%}& §1( H‘%ﬁ)n% 13;2%9 ?fz,fémgzgl% 1%_1? 1’3'%3,5@1?}&”&;96 142.4,
144751 55.8.169.9( $71.0, 17.9; ALIalddsor Tl CIRO, NMB(SBVBO! E&)N,G 2.71.
Fouq,g 559272, B, 439, I%Jﬂ?ﬁ,g 42.8, 47.1, 51.5, 116.4, 117.6,
12179712229, 1 127. 4, 130.3, 131.0, 133.0,
139.6, 142.4, 144.7, 155.1, 167.9,171.0,172.9; Anal.

Cal gg7f Oum&éﬁb\ﬁﬁzm R %Dtbxéuﬁﬁamﬂnnﬁ% Yiy-1-

Found: CoX8-28/D THYL]-UREA
1-(4-Cl LORG- PHENYL) 3

[2-(2, 6-DI OXO PI PERI DI N-3-YL
OXO- 2, 3- DHHYDRO | f 3- Ig Ff I—IY OUREA O O H N
NNO Ca O-91 QS A2 2007/ 019182 A
m xture of

3-(5-am norrethyl I 0XO- 1 3-di hydr o-i soi ndol -2-yl ) - pi pe

ridi ne-2,6- dione hydrochlorfa “(0.50 g, 1.6 mmuol ),
4- chl orophenyl isocyanate (0.25 g, 1.6 nmol) and TEA




10

15

20

25

30

35

(0.32 g, 3.2 mol) in THE (25 nL) was heated to 40 C

Wth stirring under N2. After 3 hours, an additiona
w@eoosiozrs4nf 4- chl or ophenyl isocyanate (0.17 g,PAT/LS2007/019182

nmol ) was added, and stirring 5 proceeded for 2 hours.

The m xture was filtered, and the filter was washed

with ethyl acetate. The solid mas purlfled by

preparat)ve HPL sin ac nitr.i
i socrat, A ’&“Erog\?l(g ‘g?fneﬁ‘?ﬁ lg°"8”f :{e ﬂg'y%'f’dﬁ‘ﬂ@f"%'yﬁ) Rjpeyidine-2,6-
diony mgdlrdc;hld?l’pieZUBO 2/P6 @)mdﬂPIﬂ@hlmnﬁl isSyyameter(9.2£g186 mdnd)) and TEA

I

additipf)al portigmoD4-ghlorophenyiisocyana®g (021 763 1(1ipmphjwas gd@g ag]dg:grrmg
proc@gﬁed *(lﬁ')z h041?3 I h@%lxblxre'wésﬁilgrédzandlthﬂ lter Whis 4va414ed4mﬂ‘8&tl(ﬁhcetate The

sohd]was @rr@eﬁgy prH)’:lthWHEHC,?JSB\E a(3|§]65 asq_tymtn}e-y\@{_el)( bsocrjt ancgprevxdmg 0.22
g oftite, prbdd@ in 8298 Vie{d, mp 21-27214Q; 99’1.(5 Wakters®ymmdfoy MR, 3.9 x 150 mm, 5

. § 10524 T 4080 CRORS G 1P 0y 328 933 b tDMSO 5 1.96-

2.031(4R IH) 2350.4) (n,5%51)12.572-862 &n, HH12.85-2.967, H),Arid|(d, Cal £6 Hz, 1H),

a. 41fzg£%§?]3;§é9ﬁi\{‘h%41 é@éé{)"ﬁ) 4.5G12 5?{)@5?811(5' 15 5‘%12 N-I)77 24-7.52 (m,
6H)1 7.70(d¢ H76- qjﬂ@)tﬁ);ﬂ PER B ‘39%) 1 S@HZIRECWWM 33,312,428,
47.1, S5 NDOL2; 521Y8, NET BlY1d4-631 06X M8 WREH.3, It du O 42. i\ 441D 1651, 187.9, 171.0,

1728 R B oI - 02 B Gy 0: Py 1392 Fpon: 5850 14
415, Nji1»69.2, 6 20 di one hydrochloride (0.50 g, 1.6 mmol),

hexyl isocyanate (0.20 g, 1.6 mmol) and TEA (0.32 g,
3.2 nnol) in THE (25 nL) mas heated to 40 Cwth
016 PIRERIDING3 O

4 4 3+ DRV PRO-1H-
portion sf'ﬂ- - Mk BAERYE-UREA nmpl ) was
added, and stlrrlng proceeded foroZ@ hqurs. The
m xture was filtered, and th er gdNsol i d was
washed with et t At e N i nder® vacuum

providing 0.60 g of the product, in 92%yield; np
234-236 C, HPLC, Wwaters Symmetry C- 1 8, 3.9 25 x 150
mm 5 g mixirg of h(S-amigomethyIS5e:e5 | L.EdFORr BiseindelH3FDpiperidine-2,6-

dlm?é— @Zro(:ﬁl@n@él&ﬁ 50 é(_h%o(),w Qﬁ}a.éter 86 lg&; .6 m]m0'1)7znc151‘ X (032g,3.2
3H),
mmehqm ﬁf (25 rQLgB'aszh%?d(t?rﬁO fql_owth gtlrgr}ag grrlr%ps I\tzmAftgH} hours, an additional
port40n2(ﬁ’-h4x33 Zsotyana@td®.20 4, U8 mnthl) Wasadddl, BndgirrihgProcéedddfor 20 hours. The
m:x&llzre wias i tere% %gngthl_l%"iltex:fd solgd %as'_gashe!-l_wl_?th]etg%l(gag’et%él?pé ::iF_ieGB l'm%er vacuum,
provigipg P. Glng of the prpdl,le}} in 92% §iefdi, mp 234-B3Q°LHPLL, Waterg Sy@getry C-18, 3.9
x 1§osmm| 5 Eon ] %&%NV&& QNBQ/@B%H@}% 1% I—%P?O% 3. 53%9630402}3 BNMR
OV, 5 Ot = 1341 30455 S5 B8, 1542 B3 DR 37-2.01 (o, 100,
2.547.562 @m 1H)/2.89:3.08n@, 3HEa 254 $200m, CRLRENAO A+ 18.01H41219), 53,0 (dd, J =

13 g 45l 1 s S8 3B SO0 DE0 gt B g pdsE = 75, 1, 7.0

(s, H—I)79.6QB:1,J 6.0 Hz, 1H), 10.98 (s, 1H); *C NMR (DMSO-ds) § 13.9, 22.1, 22.5, 26.0, 29.9,

31 (5)3131 £9'33 4%Tk'%\(slpd"'¥b'1\(b)r2%*8'\/l52wt}3d1 11212(331%'1\5&'021686) 171.0,

Dnl_Y
172}%ﬁn§(fﬁgd&%leﬂﬁmﬁzq;@2a H’d 7.07; N, 13.93. Found: C, 62.66; H,
6.89; N, 13.87.
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O9N1 0 O\O\ H55.79.1
(3"S)-4- METHYLAM NOVETHYL- 2- (3' - METHYL- 2", 6' - DI OXO
WERABRRBUN- 3' - YL) - | SO NDOLE- 1, 3- DI ONE HYDROCHLERI/DE2007/019182
CCHO H Step 1: A solution of potassium hydroxi de
(1.3 9, 23.12 mol) in water (5 n.) was added to a
stirred sol ution of
[ t- butoxycarbon | - met hyl - ami no) - net h I] pht hal i

9hy|3 {3’ -METHOXY-BHENY; .;.LA,‘.L; .-A; T) 27,6
ThPIOXQPIPERIDEN-31-Y1)-1.3-DIQX 072 3 DIHYDR Q.1 -JI%MOL-e;-

O

terrperat JMETHYLPUREA The i xture was concent rat ed,
and water (30 nL) was added The r s Itq ng m xture was
washed with ether (30 ni). ayer vvas
acidified wth 4N HC pH:2 re

extracted with CH2Q 2 40 n) ana dried. SoI vent was
renoved to glveam9<ture$bf -[(t-

but oxycar bonyl - et hyl - ami no) - net hyl]-phthalic acid and
nononet (19, £ S(3e8)4-METHY NAMVIDEEETH Y Ihe (3 TSR YL’ SHDIOXO-
wi t hout furt hEYPHRIDIN XN ISOINDOLE-1.3AD IONEH¥DBOCHLORIDE
3-[(t-butoxycarbonyl -nethyl -a 510 -rret hyl ] pht hal i ¢

acid (2.5 9, 7.71 mmol) -3 -am no-3

- met hyl pi peri di ne-2, 6-d g, rorri de nonohydrate

(2.0 g, 8.48 nmol) in pygtdi Re (40 m.) was refl uxed
for overnight. The mixturé was cool ed and

concent réhgd: AT{AEm nﬁw&;ﬁssm&wgﬁ A8k, 281 RS inFRE (5 L) was

nm.) and 0 'solutT on
addegts A stirresd qolvtmpéﬁ [(eeetomarbom eﬁtiwlr%ma@metbsldpmd'c dimethyl ester

(2.6 9o, Qrmngcﬁpmmtdthan% A5 HGHB re(s@lgng %lﬁtmn%s%ﬁrré@& rBdoh temperature

over?&%b\?'élﬁnne\gﬁ:ae oln%egltralﬁgr Inaé\ga %/g:f fg)aaasg%d\égd] The r%sultmg mixture was
wasﬁd’dir\@iﬂﬁém@r(apiﬂx) ('ﬁl\éh&uedﬂsﬂe@laﬂwﬁ 4O ith 419 HfllwepH=2. The mixture
was %)?c’t'ra&}ed a»n é‘h él gggig mrLP) X dTujd Soéveat was reﬁloséed dto I’%Wg a mljx_H_re of 3-[(t-
butcxgarraiyl- m4thyl mmhympmwﬁmbé\nil@ama@ mmnethyu P-Wreyb i6h was used in the
next(sgegg%tl%ut RrhdDpurideatgh®P 30 2NHCI /et her (3 m—) VVaS

to a stirred solution of (3S)-nethyl-][2-
met hyl - 28tep2; ¥ @ﬁﬁurﬁ PE%‘I[@ aptﬁxgxartsppyl @etgyloqnblgg) r?etgyl(]ﬂwm acid
2. 5%" 9 7l hhﬁcﬂ?érﬂqg‘i;)' ﬂaMlnﬁEﬁ-hn)ﬁlhlllpﬁﬁhbiaw;é cﬂ&hedlydrobromlde monohydrate (2.0
tyle

g 8 4% gl p(yélaltn 1}0( mIﬁ,]\é/a egt:)ffé % e)m htr IrlIg % xtture wgsmcooled and .
con¢eptrpted. aT s residuweewasi cgdsblvecEtntﬁﬁA@mey) aualsv el 8@ mand ThehBtOAc

solugb\)\(wg Ga a\erTt:h lr%%rét e<h :ﬁﬂg 180 difeid aE:@ (Sﬂ‘ xanS dwate(r%so mL), sat. NaHCO; (50
mL), («yg@r gOg@i andbripe (W TLP’S"‘&S Hﬂ?ﬂ @/Igglolgé %qlmwgg)removed and the residue
was?}ﬁﬂﬁ b erbifl@iog@phi SED., 8RN L EtbA NVR) (oldik=@3 dH)m &l -[043°-methyl-

oxg}’a’)peug.n%—y@ %%f%pﬁ]b %_é)ﬁy% ?gl é”bglcﬁ Ry n%/]rrﬁeé%a-caéaawc acid tert-

but;(l&,ter@W?g,]Ki%)Nl\/R (DMBO-d6) S 172. 15, 171 96, 168. 08,

12; g é gkg 83292 f’eélféﬁa Jmﬁ)}wgsﬁaddé@{% a%%rre&@&u@éu o 3S)-methyl-{2-(3"-

methyl-354 -dtogs-mmlémdéfy@z%é@xm@!@@eﬂfb*f?m@-“ Bs‘m?@Y’é‘Cafbam'c acid
tert-(batyﬁ%te'rf‘ o Br dVB HHEXYH I?ﬂ'EB%Wané—cH‘@TddYﬁO ﬁTLJZTﬁ@mnd\?ﬁmv%b stirred at room

temperl'ajga_ cﬁ:ﬁ%)_( PI P%?ﬁﬂ%) vmgkgeddmg It_!}e mn‘:ture2 wg’s 1 tered an riIeEI to afford
(3°S)-4-methylaminomethyl-2-(3’-methyl-2’,6°-dioxo-piperidin-3’-yl)-isoindole-1,3-dione
hydrochloride (0.73 g, 87%): "H NMR (DMSO-de) 811.04 (s, 1H), 9.56 (s, 2H), 8.05-7.88 (m, 3H),
4.56-4.45 (m, 2H), 2.73-2.53 (m, 6H), 2.10-2.04 (m, 1H), 2.02 (s, 3H); °C NMR (DMSO-dg) &
172.15, 171.96, 168.08, 167.31, 136.48, 134.68, 131.26, 130.23, 129.05, 123.59, 58.84, 54.88,
45.73,32.42, 29.09, 28.55, 21.04.
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O\ O HJ5 3-Mthoxyphenylisocyanate (0.4 g, 2.6 nmol)
was added to a stirred suspension of (3

w@Ee0donsthyl am no- net hyl - 2- (3" -net hyl -2' , 6" - di BRDUR20p®019182
idin-3 -yl)-isoindol e-1,3-dione hydrochl oride and
triethylamne (0.3 g, 3.0 nmol) in THE (30 nmL). The
resulting mxture was stirred at roomtenperature for
2 hours. Reactl on m xt l%\re vvas concent rat ed and
resi due Swibs2 @IS9d : L s
washed with I2 E DRO-1H-

brine (30 rrL) H e :‘ URK Jent vvas renmoved,
and residue was purlfl ed by raphy (Si 02,
CH2Cl 2: EtOAc 8:2) to glve %
y

METHYL-

(3"'S)-3-(3-net hoxy- ph 1) +
met hyl -2' -6' - di oxo- l) - 13d|ox023d|hy
dro-1 Hi soi ndol - 4-yl rrethy'F] lurea (0.7 g, 74%: np

166 168%13{11 ttoxgl\%gv}glgowna g q_ﬁs g,]216/m?1§ )(»&as aﬂg%l tg alg,&rreo( suspension of
3’ S) h‘l)netl@lﬁ&n()-ﬁheth}flﬂ (3 -iizthy - 2H0)6’ -diaxbSipkridih-3 Ay 1)-Béindole-1,3-dione

hydrt)chﬁéré% an:(Ii é&%l%i (&3 n? %3 mo%)’_% 8‘ 1—%5(85 m}ﬁ] (l“ﬁ?_ﬁegﬁm %x%n&?}'e was

stirr¢dsat r@Hi) terrm@@ttmmr(lmm Bejctiop mistpresps conenisated, pagrepidue was

disschfeld 1 %etli}ﬂ’&e@glonaé@()g&), Wéshe® &ith I RBHEH3E0 JalD; idter (2X30 mL), and
132.51

98, 129 127.57, 121.78, 112.38
oring 79 1), b egMeSE 3p Solvau o rapovss, g Vg Pagfed by
chrogBto¥eaphi (SD;,, Gimall,: EtG2ad &:0) tofebwe (E3-BX A MddiGoxyphem?)- Dfyethyl-1-[2-(3°-

Hy 5262 ¥ i .
meny 225 xRy S Pt el biee 07
74%I§‘emprii661flz§B°CbI‘memdﬂ@aﬂ 1924, 4 Hp, F&EWE)S Hf)o?rﬁhﬁr Jd}5 Hz, 1H),

7. 7538”301656 o q]—ﬁ%?ﬂ @3%7@’0';{ ﬁ;}tﬁ‘)} Jo-igP Ltﬁ‘{)( £ ??%’5‘?‘(111 1H), 4.98 (5, 2H),

centrl

a
T ol oy R S0 BT 078 bl W b8 (P ERTC NMR (DMSO-d)
5 1702 h 44NYs8 1A 7. 9‘91@9& SeTBIRY %g‘,bmltsh ﬂ&%ﬁwnwm 26 131.98, 129. 20,

serum m ni  Bi o- pro uct s,

12785 AR o 1A, 10 B T SB0b oS s S0 3 G 211 Al

Caldit FRRLAMMCOR: €.La2fos; Hieshnot,agiogsiounPBNG2(13; K, 462 N4l1173)
are plated in 96- wel | flat-bottom Costar tissue
culture plates (Comng, NY, USA) in triplicate. Cells
ares.80 i naS8AY¥8 with LPS (from Sal nonel | a abortus equi,

Si gma cag sﬁ.g- EsBS Tirbdi it AQU) 5 pMBc USA) at | ng/ni

final in 30 conpounds. )
Conpou ndRerigtheral blopdhperanuglsarsells FBME) fian npymabdegrs are obtained by

Ficdl ﬁ‘{%he @*’anrnialé[at ﬁﬁéatéWaIyUNJ m)&feﬁsnty(i@ﬁlﬁfdgatl&u ICkIi fe cultured in

ReIE el Fot ek Ponleiptt B ED SoaBne it Sigov A ehumar

senﬁo(ﬁnnund&oajraiuaﬁd%’dodlmd; €, ¥SA)HomM befupaneing, 280 U/ml penicillin, and

stl i ncubated for 18-20 hours
looaﬁg/'g (tfeF O"gc'd}?%%eﬁag é'gsger natants are then

col | ect e@BMIT (25 Y colis) hre pialtd in96-wrdldflatpriterd Castertisses culture plates
(Cof’r@cxg% AS)QM ?rlipilcgé( aﬂls%e‘e s(tﬁﬂﬁé’cgﬁﬂlth BPS§ (26 sMhonkiRAbortus equi,

are cal cul ated usin i near regreSS|on

Sigmp g?ﬁﬁOdIaﬂSEB%LP%%%%SA);%HS'}&“&! finah i theabseRss oF Bresense e
con@ﬁdndsb@bﬁm@éﬂnﬁ@om{e inebdtidMarOdissalvied il BMSIO(Sezdpan@iuiiacr dilutions are

/027 2 007/ O 9182
dong IS e AU SR BF U e SR R OGaM G g goseys can e
aboded@? ¥ e Gompowrdk ercarddedrto neltsylt myr bgfors| IePcS smlgwlatmn 1OSIISRBMBen
mcﬁlﬁtellQ’OMS ZG:IQJEPJ aﬁ%?’dﬁ'ﬁ @"%'@d RPrM suﬂe@égarﬁé"iﬂp hl%ﬂ%@l‘ié%ii:d%hﬁed with

% heat -1 nactivated fetal bovi ne serum
cuhuregnwaman@assm foy TiFopleneie by FLIPA MO&@@)OBWWA USA). ICsos are
calcﬁn‘iafté’cmsﬂ'lyxﬁinn)neﬁﬁégrggloﬁ Qi drh&i8MQIoSdebpbtinge, dbshtaintag i/ 1op td100% and

bot%m(tﬁ I‘#@&ﬁa{gﬂ%ggﬁ“ r Boa{grapﬁlo’%ci;irlsmv-rgﬁ dish is rinsed
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adherent PBMC. T cells are purified by negative

sel ection using the follow ng anti body (Pharm ngen)
wa@pasyrsabead (Dynal) m xture for every 1 x 10BCT/US2007/019182

non- adherent PBMC. 0.3 m Sheep anti-nouse |1gG beads,

15 1 anti-CD16, 15 | anti-CD33, 15 }d anti-CD56, 0.23

m anti-CD19 10 beads, 0.23 ml anti-HLA class I

beads, and 56 | anti-CDl14 beads. The cells and

bead/ anti body mixture is rotated end-over-end for

30- 60 m 3g6.2SIRb afl aﬁ@l\f[ﬁusdﬂoadct‘foxcwrreuse renoved from

bead t ld
58?/0 -SI- Cﬁ@% aéezg%)éq; negvxt gcy(t: tbgr?leatecm 1I xsl_lld’sig’%g{ﬁc in 10 ml

completetroddur® GRRVN | 6401 applboertt@mqﬁb m%beaaﬂl@cowedeﬂtawbwine serum, 2 mM

L—glutr;.[nlmec% B‘Pnlil p%ﬁ% in; §|} ]?@&g/rgl %{éh‘llylcﬂ) Fﬁ%o c]'rp s&e re dish, in

i ncubat en vvas our
37°CQ,i 5186 i indubatbdbfor 30360 etimutese Jihe dish O0rinsededith njedim beﬁm‘@ all non-

ath?n("t?!BlNﬁF a’[‘%el?sdaqg Eu Jﬁggp %e ?erlé:t‘:tigll\ L#B%ﬁhetfg%o%\qn% %mrf'%§dy

t I Ssue cu
(Phainingen) ang Malze@ﬁ élamai)amrcwrsfoa@\@nabédﬂ nay-ghpentPREU -3 mi Sheep

anti! %0%99{% Aéélgdé\lggu aM-eHeg hsqﬁ a&p&ﬁw ”l%%u%fmidix;d OYSRi RNCD19

is di In conplete for first
beadsi 0.23 mb antbHLAODaswI} lrpaois %djés@aamﬁll%lérheaqis yihgicplifaag bgadiantibody

mlx{upe% Q rératdd %@er—gﬂm 40 %O sinREOR doc apurkthddr cdPe Ell’eg’ngO\JBd from beads

ure | ve i nal DVMSO concentration 0 .
usingg| Dype bwagnek Tmbyﬁléds ghoubTP*8 T cells; 895 CIRY rbyzﬂosv cytOmetfy

days, anﬂlsmft%t%m& fRRBb YRS Plated hreldoatdd e aMi-BD3antiyody OKT3

ot 5 gl DS 0 PRSP BB 7 TEHE [PRYEHEE oy times with

complete mediintl OOfpl/a/ekt Hrspleeford Taklld dre added e Compnyndanc dl@idso 20 times of
fi na?nerlxl acrgu:‘?g l?oqtoH\Stli % Qﬁmrel dérlgeeﬂr lzgtg Of ﬁg’lsdog&ngg%&'ggkedﬁlout 10 pM to about

ponse, constr
0. OQQéﬂ uMn 4 éO O"Mstogk Pt‘mnwguﬂﬂé pfﬁ#sll@/estl@pvé dilaed 1P awicomplete for the first

zm%‘hhﬁ&ﬂ #2008 4M |n225%51318[§o?an@§‘érlan idhttd ©534tb0V. ANFEY. E6hbound is added

l'i nes Nanmal wa, MJTZ -7 are obtained fromthe

at 19l pes 2RR ugaﬂwqu ﬁggwq,@ﬁnq{m% pwﬁntgqt‘x@n offd %. Cultures are incubated at
37°éeé JyJ‘G’dé foF @B 639? land RlpataaRE Wed1ehed GBI WAL MBS EyeELISA (R&D

1 ne bt ai ned fromthe Anerican Typ lture

Sysesis)- dét? @mi M%ﬁ%&@a@ arayermalizeg to the oy @qu%/‘éﬁddt’ thsrpreggnce of an

amovBt 6%&%8@ SpthSirvEdR] b BE s raslaula@a a&.hgmoﬂ ﬁnéiﬁib‘gtbﬁﬁ& sigmoidal
in a I ne

dosbs e SR 0D L P B 5 g serdpgtope (Orophas
Prisaevd.@)are pre- treated with conpounds at about 100,
10, 1, 0.1, 0.01, 0.001, 0.0001 and O Min a final
concentration of about 0.25 % DMSO in triplicate at
37C in aS#adi life at 5 %CO 2 for 72

hours. Oagn 'ﬁhQJIQ&HJIWS MiT3H,; Mwmdl dﬂ@otﬁt&m 5@ Mlle Déutsche Sammlung

then added to C s, ar.e
von iktopregniogse ol Ak T F SR hE oS RS Sy ka1 i
obtfindi0fiss the hreerdkah TypaCathaColkstied(Mantsas, W R $4 )6 rCeBptdiferation as

md%giurif; AR ATk FROAPAE WEoholtg) AR Shis RCHSRL o7

Fates ar
over ni ghtCe"M‘rérP!ﬁéQS‘l inP6-2G! pigslab PP cehsprey IWQNEP medjag The cells are pre-

treatdA6ith cANMLRISE §601R 1 60, 30, YA 6l01,D.001 900 a%@@ﬁumiéﬁ.?an

PCT/ US2007/ 019182 Tog unt NXT '(Packar d) . Each
conpentratipmefaborid} 25D ME R Eiplipae A TFCiimmbynidifisd 'W“bétéT gt 5 % CO; for

72 R Icﬁ,eer,atct&ane Sf ﬂq;ﬂ!hwkmee(@nbyshamsarsagémwd fo each well and cells are
triplicates an nornmalizin DVBO cont

iesYRiFATERGh) - CER BRI EBLG T B T GBI B co g harvesed
ontb UniHk@GIFE FleAplate S BRAYIN BRith Busirzi at@ll ha&B@er (@oMtec), and the plates are

SRS B LR RREERALB hlfhs aaatn

bottomto 0 % aI | ow ng vari abl e sI ope. (G aphPad
Prismv3.02). 5.80.4 | munopfecipitation and

| mmunobl ot Nanalwa cells are treated with DMSO or an
anount of a conpound of the
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invention for 1 hour, then stinmulated with 10 U m of

Epo (R&D Systens) for 30 mnutes. Cell 10 |lysates are
w@e@paersd2 and ei t her | rmmunopreci pitated with Bpor/Us2007/019182

receptor Ab or separated imediately by SDS-PAGE

| mmunobl ots are probed with Akt, phospo-Akt (Ser473 or

Thr 308), phospho-Gabl (Y627), Gabl, 1 RS2, actin and

| 860 I
T e AL G el o) S RS bl o
prolifahiionGy edleuldiadiby sviegaghey) dllSriplicates QMMammgltODbﬁDMﬂO amtrol (0 %

mhx% 101'5 g,aé]nf ) dng)glgﬁg % Q:dqg e&cﬂ?ell nXeelﬁttll\rggselpg%?er J}%%ents Fdnal ICs0s are

arnin
calculgfed gsi@y c¢rerr@smete§@or( B@moeml d@pﬁ%m@emonammmmgoptte 100 % and
bousmr&% 9 kiWihg $arPJb¥kt§i’6ﬁ2| © GrigHPh@ B9 veo®. ni ng, cells are

anal yzed by a FACSCalibur flow cytoneter using MdFi.t

LT software (Becton Di ckinson). 20 5.80.6 Apoptosis

Anal ysi s5.8®l4| EnaifiopreCipit@fion\h idInkivVBARbIIGE an anDunt of a

compound, . of the In enti o ous tine

t hgﬁ \l;lvagIH%raalwa ¢ !llsa%% é%t%dn ‘Y)%V\B%ﬂfalfj] amoI e compodnd of the
inveBtiosfor & rhomphen S&ohuilgted mathi lﬁwmabfeli;bo (\Ra&tm Smtmms) ifor-3¢ minutes. Cell
lysaEs Qg ngaa%rd%ng Lei@h gmmpﬁ%%c ity 'v@ﬂ' % réc@@oﬁA%Sbg 's{[{apa‘?eﬁ)lmmedlately

m nut es. are an usi n
by SR&-BAEEr ymmgngoty arlsmbreé Na@e‘\ls&.s%lagpo lfféﬁ%éﬂ%:@q Thy3¢Pgphospho-Gabl

(yebaoad e ot el adint dhd 4R B- 104 bsARY andiysedl bR b 38Rm(88h NALAG ABY ImageQuant
cells and 3 | Lipofectam ne 2000

s°ﬁBWﬁJVP‘ﬁé@ﬁ?wF§H§ nt according to manufacturer's
|nstruct|ons 30 Six hours post-transfection, cells
are treag E#ﬁ@c Q,9%ysan amount of a corrpound of
t he |nven |on ctivity is assayed using
| uci f er a€elld aygireatdsiitePMEiQUorsmiagiopait of acPmpeowngaf therinvention
m?%'?@ uﬁl% ldHﬁd [idR slabhi E"QFE‘-IIﬁyekT%@ﬁFm@@xmc]eﬁS&]PLUS (Becton

propliferative tivit I n one experl nment

Dickipgqn) b‘i"BTdi"fge‘P g acirer é(?fOt?ﬂ"' ckallowing stainips, feligare ahalyzed by a

FACSQilibGelbvin eftemeter WaipgeMbErt ET safShang(HYaten IDiekinddh). 54,
HT-1 080, SK-MES-1, and PC-3 cells according to the
cell proliferation assay substantially simlar to
t hat des8B0.5edpontoSis@haBsisabove. The tested conpounds

exhi bi t eBuNCROVALIG Y DIUSHE: HARRGR: A% Brdolit JHL Mention a

for Namal wa cel | s; 0001 to 10 for I-I
varlzm@w%zh@msmwbﬁwgms‘é “%P Rudfer BD @'@flevfefs)z (°qUs are incubated

with Snekih-\10i@8ing phdt&in akl HOPidiueh i38idMB DO BicaKeMed) tbr ¢€ Iiites. Samples
Q%ng 0Q5 ﬁo 10 tM for PC-3 cells. These results show

are palyzed Bsne I EYIBMEWY ded herei n exhi bi t
anti-proliferative effect on various cancer cells. In

anot her 8 i BB asd XQpUMaN glioblastoma cell 1ines,
T98G (glsog hﬁg%'ﬂUFglforne nmut ant p53) and US7MG

(brain gNamelwmopllmrp ssphsestedrvritheds g ob4P bingiforabd @trgtpgene) per 1x 10°
celli 3 uﬁﬂﬂ fe&xmm@awanm&m @ﬁgeqmcsf%mg tl) 'nméfacé}ﬁ}ﬁé ctions.

erived rom bone marrow netaStatic Sit e, I‘ISO
Six bpyre peddiresfeciionetinerg rgatpd with PM{d o apaunt ?%Pe?qmmand of the

invdnkiof) Blkiferss thﬁv&& lsaefs%'ed‘f@iix@gslhél?dr&‘se Iy e P &RILIO&HaR) (Pldnega) and
er_of 46; tunorigenic in

meghyed “NTe B A e R b AToC.  These eal | 11 nes

were grown up, Iom#passage nunber stocks were frozen

10 ro Conpounds were
LRl iifd mp
recgg ti " . i tain a 10 nM stock. Cells

wer e pl alreencipganensiantipraliferstiveteictof pergie epmroundsipgvided herein
werl 1ebtedRi6in g Nafa W HIN 5Ot fosesieMatd-0Viad P03 8lRQE®rding to the cell

proliferation assay substantially similar to that described in 5.80.3, above. The tested compounds

exhibited ICso values in the ranges of: 0.5 to 200 pM for Namalwa cells; 0.0001 to 10 pM for HN
-96 -~
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overnight at 37C in a 94% hum dified i ncubator with 5%
C®2. Follow ng overnight incubation, cells were
woe@anem$4in triplicate with the | ead CC conpouPdBUSL007/019182
100, 10, 0.1, 0.01, 0.001 and 0.0001 and O Min a
final concentration of 0.1% DVSO for a 72 hour
treat ment period. Cell proliferation 15 was determ' ned
y the 3Hthym dine cell proliferation assay

Sa colr &0 i A0LHMAT -1 G40l 0008 56,48 BRhn SBAYE S el and 0.005 1o 10 kM

for P@Qﬂcdl 15 NeRdse FROLHS UMbt cSih SIS Blovides Rerkid SRIIBE Bntilpiolirative effect
aphPad P | smv4.0. The tested conpounds exhi bited

O"V‘ir@S CRPSFUESSin the ranges of 0.1 Mto about | nM for
T98G celih snothkr @kpetritneat) ouid hdrhdh giivbfasiomal8ZIMBeas£TI&] (glioblastoma

. 0001 0] Y .
SN Xk T TR
two lpmeani ngebhstowi gell Er&s,piiﬁé(éé{ (deviived froni bdne meariopemetastatic site; trisomy
of ch@&%&s\éhﬁeyl qPIRICR EmM B aPARI SIARERIC @Elived: froﬁhﬁxpﬁ{mgl S@Q;n%tastatlc

i nvent1on descri bed above are intended t
site; nﬁauéw&mlo@wﬁ’pmaéa} chrgmgsanrguEnbek e 46 Brmaiisenie "awtde\mlm) were
obtain€& RERI ZBCC.0Thesk tdll IRRs dBleBrbWn 85,06WipaésAgd ifinit@r E’tScId%’We@e frozen

dow ] Bt SaTe e reurate T BRE AR FBiy ook cens
werespmétl ORI wedl ;ﬁmsatamelo& o¢1Bi/d 60 eiimtdia per wéik G ells wWae a&bwpdeto adhere
b t_h ed .
oven&llggﬁ aﬁ,§7‘l Anl\rll l?l.wélgg g? ncrg\g@é%o%p Iolém%me%ﬁ r%lﬁ L mcubatlon,
cellspudné ireadd io msplmetkmnthehie ead ﬁ@rcemponarde at 109¢c b0, 9dr, 810é,00.001 and 0.0001
and 6] F.Mem a flmall <t:o|?1%elmrtra£a Q& J)fr (ﬁ]t‘% %ﬁVIS(IS) f(gr%t‘b%up {realtrqgl?tp xflé)oc aéé]lo&ohferatlon

ence I'sa
was é@tms@@y th¢1 d{-tls'unchncf @ﬂlmrelufc@tlms asawai [Cab I\?«@rqa@lqylaftqdrfrom the

trans%rtmeh galtat%l%g 'ng?é ﬁﬁ‘éa% %res;;&? sfglMéJldai’ ﬁ@s@% Ens%stnj(nE Q}raphrl]’ad Prism v4.0.

I nvention IS tter underst oo erence to

appendedThel testefecompogmls WIQWQ%NBWQ lrp@err angesod7 0 d 1M gpabout 1

I .
o oS gl Q1 6 i AnE 0ROV Ol B BHLevsv,
0.008t telpt alyl for SKIN-MG otllzafl éeseG¢SU§§ aeediosphetrcompeynss provided herein

possmea'hﬁ'ppollfelgtwe?acgwwag;zmstjxgnéd Snldlenns&0, or G5, R
a) -(CH2 mR3, wherein mis 0, 1,

2, or 3; and R3 |s 5- 10 rrenbered aryl or heteroaryl,
opti onal the efﬁw@aﬁﬁehtstoedme%tdausmeeseﬁbda%eve a]:5|dﬂa’h|d&gﬁftie merely

exenc;%l:arydrtsl)Rg?sls%ﬁef '('Erllhecf‘fb‘j”sll ﬁgg{gg&plzezﬂ V( gobe A lg)t% ?s‘%ertaixz gsi?%no more than
routih® exmEnipenadon aveemas 9qu1@ﬂenmf@pmﬁm¢oe)poum; gaterials, and procedures.
All Jﬂl@ﬁ @&H@ﬁéﬂts &t considered to be within the scope of the invention and are encompassed by
the appended claims.

All of the patents, patent applications and publications referred to herein are
incorporated herein in their entireties. Citation or identification of any reference in this application
is not an admission that such reference is available as prior art to this invention. The full scope of

the invention is better understood with reference to the appended claims.
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het erocycl e optionally substituted with one or nore of
(C1-C6) al kyl, hal ogen, oxo, (Cl-C6)al koxy, or
WO 2008@Q175E6) al kyl, wherein Z is S or SO2, and mMEUS1007/019182
said (Cl-C6)al kyl may be optionally substituted with
one or nore halogen; 25 (Co-Co)al kyl-(5 to 10
menbered aryl), said aryl optionally substituted with
one or nore of. hal ogen; ;%-@gal koxy, itself
optionally substituted wit r nore hal ogen;
(Cl-Co)al kyl, itself optionally substituted with one
Whaglscrmrgd lShaI ogen; or -Z-(Cl-Co6)al kyl, wherein Zis S
, and wherein said (Cl-C6)alkyl may be
opt| onal Iy substituted with one or nore hal ogen; or 30

(Gl ) Bkl OrRichuiather o1 K12 T H or
(Cl-ce)al kyl; or C—NHR6, wherein Zis 0 or S
menbered aryl or

and R6 is: (Cl- Clo)alkl ciR Clo al koxy; 35 5 to 10
n 0 ally substituted
with one or nore Rf; 8/ 7542

PCT/ US2007/ 019182 Hal ogen; cyano; ,
(Cl- C6) al kyl enedi oxy; (Q §6)al koxy, i tsel f optl onal |y
substituted with one or nore hal ogen; C6) al kyl,
or a phargyageudisiliyqsaentaple @lisolvrten Pretrroqitames Hl?"iﬁ’f VFRS’Feé“
nis bal ogen; or (Cl-C6)al kylthio, itself optionally
Xls:(‘t%? &ﬁ)utegé/vlth one or nore halogen; and 5 R2 is H or
2 ceyal’kyl>’ 2. A conpound of fornula (11): O NH
RIUR7Z.Nn | / X NR8 O (11) 10 or a pharmaceutically
or stereoisoner thereof,
D Zeulﬁ%e%(?@%hkg%wﬁﬁcm or C=O R is -(CH2)nRo,
whePdith lntig3gand) 2 or 3, and RO is 5-10 nmenbered
ar YR i95- 106haneaddydry oepété@axa}l, loytiorfall Siistithte@dvivd dnd 0P Aire
rrgre hal ogen; and 15 R8 is H or (Cl-C6)al kyl. 3.
The BiPound of claim2, wherein Xis C=O 4. The
b)c—@qﬂyw,n\dh@émcl aim2, wherein Xis CH2. 20 5. The
conpolhd . gfancal aim2, wherein RO is phenyl, optionally
substltut ed with one or nore hal ogen. 6. The conpound
of Rligim2, wherein RO is furyl or benzofuryl. 25

(Ci-Crodalkyl; (Ci-Cyo)alkoxy;
(Co-Cio)alkyl-(5 to 10 membered heteroaryl or heterocycle), said heteroaryl or

heterocycle optionally substituted with one or more of (C,-Cg)alkyl,
halogen, oxo, (C;-C¢)alkoxy, or -Z-(C;-Cg)alkyl, wherein Z is S or SO,, and
wherein said (C-C¢)alkyl may be optionally substituted with one or more
halogen;

(Co-Cio)alkyl-(5 to 10 membered aryl), said aryl optionally substituted with one or
more of: halogen; (C;-Cg)alkoxy, itself optionally substituted with one or
more halogen; (C-Cg)alkyl, itself optionally substituted with one or more
halogen; or -Z-(C,-C¢)alkyl, wherein Z is S or SO,, and wherein said
(C)-Ce)alkyl may be optionally substituted with one or more halogen; or

(C1-Cg)alkyl-CO-O-R'?, wherein R'* is H or (C;-Cg)alkyl; or

¢) —C=ZNHRS®, wherein
ZisOorS; and
RS is:
(Ci-Cho)alkyl; (C-Cio)alkoxy;

. 5 to 10 membered aryl or heteroaryl, optionally substituted with one or more of:
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7. The conpound of claim 2, wherein the conmpound is: O

00O Qo HNJ()~0 ONHOHO OOOO C1 Oor O
WORIS@BINF{ | \ NNH 1, H N O 8. A conpoundP@f/US2007/019182

formula (111): -99 WD 2008/ 027542 PCT/ US2007/019182 O

NH RIO NO Y R11 Y (Ill) or a pharmaceutically

acceptable salt, solvate, or stereoisoner thereof,

wherein: X is CH2 or Yi.s0ot

(G - Ct 0) al kyl halggen. aps; é?k‘asyky‘f'tiﬁ“%%o‘)‘g]%ﬂ‘k% ifsglf ppyionally

nmenber ed het efubaditied ®Mith hm o ey hkidgen; $@j-0s)hlky e it@ifroptionally

or heterocycl i, on subs e gt r. .
nor e of (Cl- % H%Etef] a ooreﬂoretcl;x%gén %b&’ﬁﬁ)%ﬁgﬁig?&‘/f,omona"y
or -Z-(Cl- OG)aibktythtedmroemr!zonesha@gm a@ty, and wherein

2 [ aI kyl may be optionally substituted with

R 1§1§opg§ Q'1rr%re lhal ogen; (Co-do)alkyl-(5 to 10 nenbered
aryl), said aryl optionally substituted with one or
nmore of : A RahpasR;of fahufalipl koxy, itself optionally
substituted with one or nore hal ogen; (Cl-C6)alkyl,

I?\lHone or nore 15

hal ogen; or -Z- (C
and wherein sai k’y ks be optionally
substituted wth one or hal ogen; wor
(Cl1- C8) al kyl - CO- O R12, oD n R12 15 H or
or a phirm@Ggusibd iyl accapabldRalt] ®vatepor stdBedison(eh Jiekdoy| whepdn:9. The
nlsggp}pound of claim8, wherein Xis C=0 10. The
conpound of claim8, wherein X is CH2. 11. The
X isddt &7 of claim 8, wherein RLO is pentyl or hexyl.
R’ i€2Cli9),RY hﬁ)emqyﬁdl Qfor(?)l ARG 50K MbrddlePy1ich heteroaryl, optionally

pent yI oxy or hexyl o
substitute w:th one or more alogen and

8 is H or (C,-Cg)alkyl.

is S or SO,

3. The compound of claim 2, wherein X is C=0.
4, The compound of claim 2, wherein X is CH,.
5. The compound of claim 2, wherein R® is phenyl, optionally substituted with one or

more halogen.
6. The compound of claim 2, wherein R? is furyl or benzofuryl.

The compound of claim 2, wherein the compound is:

00 00
O O, NH NH
NH N o N o
N Q N (0] N
H o) Q\fH o
(o) » »
s
o) o 00
@;“N N{f
o}

. .

8. A compound of formula (IIT):
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13. The conpound of claim8, wherein R10 is

t hi opheneyl or furyl. 30 14. The conpound of claim 8,
wob@se1s4R 0 i s phenyl or nethyl-phenyl, opti oPel/U§2007/019182

susbtituted with one or nore hal ogen. 15. The conpound

of claim@8, wherein the conpound is: - 100 WO

2008/ 027542 PCT/ US2007/019182 ct 0O O Fi = 0 O NN NH

OFNNHO 00 OFFOOOONH Fa",jr H~ NNHO

HNO 11 0000~ OONHO N O 04 N JN-JO
0000 CHOOO 0 0,0 . NNHOH/ NO NO
O 000--f 0 N2LQO KANMID OH (/ NO 0
0

00~ F OOFY

(111)
or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein:
X is CH, or C=0;
YisOorS;
R' is:
(Ci-Cyp)alkyl; (C;-Cg)alkoxy;
(Co-Cip)alkyl-(5 to 10 membered heteroaryl or heterocycle), said heteroaryl or
heterocycle optionally substituted with one or more of (C;-Cs)alkyl, halogen, oxo,
(C-Ce)alkoxy, or -Z-(C,-Cg)alkyl, wherein Z is S or SO,, and wherein said (C;-
Ce)alkyl may be optionally substituted with one or more halogen;
(Co-Cyo)alkyl-(5 to 10 membered aryl), said aryl optionally substituted with one or
more of: halogen; (C-Cg)alkoxy, itself optionally substituted with one or
more halogen; (C,-Ce)alkyl, itself optionally substituted with one or more
halogen; or -Z-(C,-Cs)alkyl, wherein Z is S or SO,, and wherein said
(C1-Ce)alkyl may be optionally substituted with one or more halogen; or
(C-Ce)alkyl-CO-O-R"?, wherein R' is H or (C,-Cs)alkyl; and
R'" is H or (C,-Cg)alkyl.

o, The compound of claim 8, wherein X is C=0.

10. The compound of ¢claim 8, wherein X is CH,.

11, The compound of claim 8, wherein R'* is pentyl or hexyl.

12. The compound of claim 8, wherein R'® is pentyloxy or hexyloxy.
13. The compound of claim 8, wherein R'° is thiopheneyl or furyl.

14. The compound of claim 8, wherein R'® is phenyl or methyl-phenyl, optionally

susbtituted with one or more halogen.

15. The compound of claim 8, wherein the compound is:
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-102 WD 2008/ 027542 PCT/ US2007/019182 CF3 OO WO O S

W S\+ NI i NOVi V' I NI i NO OOOOOWOO \\ 0
WOROBHITZSIE O\ N 1% N ~NO O Oa or OO 16. A pOnpsento19182

of formula (IV): 0 ~NH HHI NRLI3 NuNXO0 Y5

(1'V) or a pharmaceutically acceptable salt, solvate,

or stereoisoner thereof, wherein: X is CH2 or C=0

Yis0orS, R13 is: 10 (C-C Oalkyl; (CI-CIO)aIkox%; 5
tg 10 nmembered gPyR ar heteroaryls_optional | PN
subtuhed ,@%‘}Lom}re of : %mgfo
(C ep)l et oxy~” (Cl - 06) al koxy,*i ise ptiohatly

substit@ted with one or nore hal ogen; (Cl - C6) al Eyl , )

itself optionally osybstituted with one or noreg g
et ;P mlthi 0, itedkE~qptio %
submj\ N r° nore hal ogées /! S \H_67°
(G -C6)al kyl. 170 The conpound of clairm 16, whebein X
is CcO 20 18. The conpound of claim 16, wherein Xis -
CH2. 19. The conpound of claim 16, wherein R13 is

propyl, butyl, pentyl, or hexyl. 20. The conpound of

cl ajgn 16,5 %ﬁ&ﬁ%g’m%(@eny' , optionally

substitute one " nore hal ogen. 21. The
conmpound of claim 16, wherein the& c8gpound is: -103
WO 2008/ 027542. PCT/ USZOOZ/jﬁjNO HO -Z~NH NH HH
NO C Nu NJ.)ﬁE/ﬂ)\II\]yN o

Y

av)

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein:
X is CH; or C=0;
YisOorS;
R" is:

(Ci-Cyo)alkyl; (C;-Cjp)alkoxy;

5 to 10 membered aryl or heteroaryl, optionally substituted with one or more of:
halogen; cyano; (C;-Ce)alkylenedioxy; (C;-Cg)alkoxy, itself optionally
substituted with one or more halogen; (C;-Ce)alkyl, itself optionally
substituted with one or more halogen; or (C,-Ce)alkylthio, itself optionally
substituted with one or more halogen; and

R'" is H or (C;-Cg)alkyl.

17. The compound of claim 16, wherein X is C=0.,
18. The compound of claim 16, wherein X is CH,.
19.  The compound of claim 16, wherein R" is propyl, butyl, pentyl, or hexyl.

20. The compound of claim 16, wherein R" is phenyl, optionally substituted with one

or more halogen.

21. The compound of claim 16, wherein the compound is:
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The compound of claim 16, wherein the compound is:
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-104 WD 2008/ 027542 PCT/ US2007/019182 O OO ONH NN
NNHO NNI/ NOI~~1 OOOCSOOOO0O NHtN A
WO-BH0sR24NO N N NO t 5C 000 O ON NHPCQ/NB200M19182
NNNF(0OI/ O0O0O0 OOOOHHNHNH OCr NY N ~/
I\ NuN~ NO Od " v 'O OO~ NHNN/ NOor _t=
I 1 O OHO9ON ---~=0 O\ OH 23. A pharnuaceuti cal
conposi tion conprising a conpound of claim1l. 24. A

met hod of treatingp n:anagl ng or preventing a di seafeQ
or di soererH Hises adm nistefi ng t f ‘t):
~patieqt N R ’§,u h A7%®at ment , Y

preventiofh a theragpeutically or yl ticaIIy o
ef fective amount of a compound of*claim 1, wherein the J
di sease or d| sor aeb | s cancer, a disorder associ ated

W t h angi oge pat®d nmacul ar degenerati on " NH °

reI at el siyng NS ki T sease, a_gul 8
e?r an asbe st os-rel ated di sor‘ parasiti
ase an i munodefi ci ency di s&d a CNS di sorder, ,

CNS injury, atherosglgrosis or a related 10 di sorder

dysfuncti onal ce ory-awr el at ed di sorder,
hermpg| ol nq;patr NgAr elgPed di sor der, ar am K}:
SQJ m difsorder. X6 The met hod~of~cTarh

F

cBnpri ses admi ni st ratl on of one orO nor e
addi tional active agent S.

Cl

0 0o
NH
\/\/\/n\n,n N o or
0
QA H
oy
S
H

23. A pharmaceutical composition comprising a compound of claim 1,

24, A method of treating, managing or preventing a disease or disorder which
comprises administering to a patient in need of such treatment, management or prevention a
therapeutically or prophylactically effective amount of a compound of claim 1, 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, hemoglobinopathy or a related disorder, or a
TNFa related disorder.

25. The method of claim 24, which further comprises administration of one or more

additional active agents.
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-105 WD 2008/ 027542 PCT/ US2007/019182 26. The net hod
of claim 24, wherein the conpound, or a

w@basmerseut i cal |y acceptable salt, solvate, oPCT/US2007/019182
stereoi somer thereof, is adm nistered orally or
parenterally. 27. A single unit dosage form conprising
a conpound of claiml1. 5 28. The single unit dosage

for of ¢l ai suitable fo

bar e er B methd] s it WherSiete Bpourd, g & PimPiceutisellyacceptable
salt,fsolvateOdr sterabistm28 thewbf, ¢hadinsnisteiet! alsllle of parextemlly.

admnistration. 10 30. The single unit dosage form of

claim?29, which is a tablet or a capsule. - 106
27. A single unit dosage form comprising a compound of claim 1.
28. The single unit dosage form of claim 27, which is suitable for oral or parenteral

administration.

29. The single unit dosage form of claim 28, which is suitable for oral administration.

30. The single unit dosage form of claim 29, which is a tablet or a capsule.
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