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WD 2008/ 027542PCTM52007/ 019182 5- SUBSTI TUTED
| SO NDOLI NE.. COVPOUNDS (Thl s
application clains priority to U S. Provisional

ion Nos. 601841, 365, filed August 3t 1019182

W"A@?}é%@}s filed April 20, 2007, and 60/937. 5%59

filed June 28, 2007, all of 5which are incorporated

herein in their entireties by reference. 1. FIELD OF

TI LE | NVENTI ON This i nvention

rel ates to 8- yHlirtHEBTsEWDOLIRE CHMPEI DS

Phar maceuti cal conpositions conprising the conpounds

and net ods Oor treati ng ventin nd mana

vari ous PUgAtigR plaims Ll ﬁﬁyé?)gcﬁ Eﬂvﬁg’éé Applicagg) %y&&iﬁbmﬁ
filed OrguFiHD, RWEWFQINBZF tgd RgKTEEBI001, GBY 6 @P3 TZRCHRI ANB28, 2007, all of
it B b EARESin (RS s GpaUiaCicer | zed primarily by

an increase in the nunber of abnormal cells 15derived

froma given normal tissue, invasion of adjacent
1. tiHsIssoBTHIhEseENIMONMal cells, or |ynphatic or

bl ood- baRNg . SRl ﬁ?gatgfto?%lll%sg&@a soﬁ]?ue%o%?m{nﬁﬁ'I%nllaceuucal

| ynph nodes  and ai
compgyifiqfs sempripistha primpendend methpisdPigipens pirieriss prnawgiag various
disordelddre 8@iSdlosed8. @ MUl ti step process that begins with
m nor preneopl asti c changes, which may under certain
condltlons progress to neopIaS|a The neopl asti-c
HYUNY H] KN EY Bhd devel op an i ncreasing

c ai?ﬁc it B’A'THDBI&O@Y @ﬂ“ QANCERUWID OTTRER HISBASES and

Lo SOEICELY a5 b Fh e 12t ot
derivgifrare i glvamoarmaRiidses, idvasionBrf ediacyif tissdes dp thekadbaorna) cells, or
]ympllla@imépﬂl)&gﬂomé-zpréad of Zmﬁgwaﬂt?b@ﬂ’s I@%gmnglﬁ?m)‘h nodes arddb Hiftant sites

%3‘6% ere 1S .ah enornous

(“‘Etax?‘é"r'?)e F datprped m‘%&arcwa% StPEETPHARY Rt ARt & myltistep process
that begies witldintak plenéaplaaticchangeE et negy unda] cetkis cosiitoey progress to
neopﬂxﬁ? Tlhyﬂ gla%@é Q:Qon fngf EM‘O chnQﬁ}I ﬁh%evek?cf %qﬁcreagﬁn ezgmt:igﬂgr

|n estin I nci dence "of cancer contin > i
invasiop; %Wf&smr‘%asg% ﬁ'@% heterprs PRty atsPesip! i gader copditipag inoufiieidhe neoplastic
cells eleaeltahosesithrtheSeitipick DR 6itpI [BibsadfT, 0 a6d K &le OD., nPRAPLYY, 17.1-
17, 12'(Qxfdeeﬁt Sm tslg L%LJB'?\‘/\‘BS @_ggesm vel y exposed to

ver, tions for the treatnent of
canc er '5 eée 19 |amef'<é@0uq:we%e ¢AsPEs Whigh prgdescribed ip fletpt thdlp medical
literafed) Bxbmiple€ingludedBahdedr pf tBe MWL |COIBA,)rectihiR) V)brﬁd‘tiﬂ@ﬁ)!’eaﬂl brain, and intestine.

The lgﬁsgnwﬁc%c%.— e?vnme%% & g@ﬁec%aém%m % ';s‘ée.-s dovelop,

era
and aﬁatsc%rﬁb'@w?wdﬂmﬁ\(ets sweﬂa mfedmrfé%@r W@ﬁ@f\@beexew%toswnhght)
grow] waﬂﬂl‘{ dﬁﬁbﬁb&dﬁtbﬁ&%tﬁ%ﬁ&n&dr@&ﬂldlféat FédRakifle Uf 8 ch@ uf' blood

cancer?&z g 3 rrRl?ttpllee rr;]:t < orWat ch treta‘gmci:nt D]:Flﬁns are a\gtlllabte e%pema@/wlta% convenhonal

ncers e as OCl a
chemptiengpy fagh anddﬁommy tiepwplontation ixmgl wgeties| 4 treSendersglemand

thereffe dxbes ﬁEﬂMﬁb&H@s dnfl E&h%@ﬁiohﬁhﬂt%ﬁpﬁe dsgﬂjkhct%gt patlents w:th cancer.
angi ogepesi ﬁ’ hay, cabc%%n el ucj d tW n bf gt‘)/ of
t hese neCPraRPEhY SFEERE BWEPEE T "BY °tHRe Vi ?"‘?B?’f’gpmcess
knowpfas gngiqeknasiss Sevdril of hginpgiemisms pnvobeci ini tegor-isteeth hregogofesis have

been Eihaaﬁecp YﬂQKﬁd}%r&c{‘&é tk@@ m@&lamsﬁs @s@ga J&é%i:&x by the tumor cells of
flﬁi[lobl astic growm h_factor I ogeni n,

GWOWé ApeiogryisRsRRerties Eranmlas of %&%Bawwe’epslu Ctpieraoe posic
fibrotfhdtio proatth {ectoy (a,-BGB), aggiddesinCanculae base!isingsval E&vice (VEGF), and
TNFE e&!tté el %BHQ&ME Qﬁa rglrf.e%g Hgérﬁéaglcggptfﬁggfh%ﬁﬁ&e%%u&t&ﬁ of

prote%%%grgi Se@;‘?’% I?ﬁ%é@o“g'lﬂé tlg:teﬁlirag;aih(lzg ngatnx thg@;ﬁ)me cytokines are stored
(e.g.. Arit§¥iog éms@gsaes:a Rared | Sxbelheiut aidudiey ﬂhdjugbﬂlblrgcrltttmeoug‘hnﬂammamry
the recruitnment of inflammtory
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WD 2008/ 027542PCT/ US2007/ 019182 cells (particularly
nacrophageﬁ)iand their subsequent rel ease of
angi ogeni ¢ cytokines (e.g., TNF-a, bFGF).
woResdbisgt Y of other diseases and disorders ag@radner019182
assocl ated with, or characterized by, undesired
angi ogenesi s. For exanpl e, enhanced or unregul ated
angi ogenesi s has been 5inplicated in a nunber of
ot oA TR S A RS M e e
bFGFleovascul ar di seases, retina neovascul ar di seases,
rubeosi g éﬁb@ﬁéﬁfﬂ%&i l:iggdsg@nh Qﬁor@&s Enla @1s8 BEb&ated With, @ characterized
dji seases, genetjc dis S, %ﬁ g dlseases,b
by, unglepgsA grEoRRE FE S el HEECTEIS R PR
implieftedsnl @ Rutbes eddiesis@ardd mmdaltcomns inchudidg, buburit liyited trp peular
neovelshnl d?sgasEQ chcgblﬁg%te s&.ﬁér'dﬁgeﬁ@st R',Yina ﬁe%bdsm%é})fsemrubeosns

turit cornea rej ection; neovascul ar
(neovzw!aae&sla Frl the GRE) U s Sﬂaﬁswfaﬁrc&f%%eaws FPPRAL9TS disgses- aliergic
diseaih@,Qini:l Eﬁﬁl&hﬂdﬁe digbdsee Ahatnplke pHiuttydiseases and conditions include, but are not
- I I n 0
l;mtte dldlma[g1 9 {é(t{llqpaﬁn'gp% ngqathg'rb@’gxfe%%{éhr'x é%ﬁeg{y%rgﬁ %ﬁ&%gp%b@scu!ar
g]aUGPWEsI refektlengpl T‘thpalamﬁfavthb@sgagéﬁfeI'ferﬁw YeeqrdtiwgpHnt and

|0 r ev ent AQiardMgly, 3binPdifmdslineaas esnt@hgRa@iit boRBibit ifedrdiuction of

certa:e éf‘ﬁt inos, Huglrug nglggNG may, Oef Q/sgfuglﬁrﬂéeet}'e)z}tmenhan Qé/g{itg)rﬂ of various
diseakpg pncbevmbiitichfer apy and/ or radi ation treatnment to
eradi cate neopl astic ceIIs in a patient (see, e.g.,
St ockdal e 3, Rubenstein and
Fettér mal¥EL JEN] on IV). Recently,
cancer Chmmga]lc@ahﬁr@byahaonvmu@'ybﬂ@metyp@ak hptreqnalptherapy

and/d? FadidBEH BN& AP¥adilel n&JpxaEttbec%ﬁs iARPLRACHES .. go Sﬁ)ckdale 1993

ni ficant 20drawbacks for the ient .
Medf@ee%nﬂalé e R R RS R il 4/‘}9( frcertherapy

couldaalfdbvatvibiciogiom vhebpy wh tnseptietpe Al of these ppgroghts pose significant
drawégg% fok %%lmhéﬁt §H &? err Fﬁ%a)%mglllt?atnﬁll tell %Hp%eshe health of a

astic tiss erapyls onl
paticgior aey by BaagpRObIeHe “h”éﬁﬁ?‘ﬁs Aoy Siesry B Ppkoogpletely remove

ncophlstﬂ:h&ﬁues @agiafidnvthénipst 9 ohB@fadtive Whirhth€ nsvplast] tiskueSRhidits a higher

senmﬁ?’ ?y to ,-J,do atl'[_)% HI%II %Q)l)fna? ﬂgsug ! ﬁ?dna%oﬁ %r l::ﬁx aﬁso%%lil QM.??t s§xl| suie

rnona era IS rare Iven as a Sing
effectsg awmow tpeegl pRO Fiaglapgpt AHpeshmER Rt F‘FV‘EY can be

effectile, itSs ch@Bedus pbvEm op ﬂﬁh@ﬁﬂ&&ur&hced:ﬁ bﬁy:err afetisth @R emhts have
er after, other,tr

rernoverp t%e mta&?n fof cancer cells. Erotloglcg frg}:q S an IYFEJ% H}?es aredlmlted in 7

ancer ce |1 C a e rap
numtpqwmmmmwﬁ aide gifecty Jugh ese'ashpwrmmlbegs Berbiknamasreel inclding
feverS biflRs SFRELS, d%é&he&&cf;ﬂ&h&ﬁs &rall&‘gﬁhéalcﬁtgﬁ flu-like _
synpt o i .S 3R ra i n
G oBet 1 Sty Pt PkstcRicEtny, S8tk pied ARy, L BlReranyyic pmcnts
availpige fre treatinentoif eamgera & araiprityt 4 e@r@eimhem%thﬁzrwmaﬂcbby inhibiting DNA
synﬂ%@i@ r@h&%r@@@“&ﬂ Iﬁdl?&ﬁfr‘ by 1&%‘4@%&9&5%%&& of H@(ﬁ@ﬂ%ﬁucl@&lde

N e
Goodmah and Gilmansy ThaRbdoraraiggitd] Eakis e’é’?mah@lgpss Telﬁth Ed. (McGraw Hill,
Né“ﬂﬁgéyrlbonucleotlde triphosphate precursors, to

prevent DNA repljcation and onco tant. cel

di vi si oPesr@epﬁ%ﬁbg‘ty avane%(?g tRPRUEIP REGSs cheﬂ?gnerapy has
manPhawvbatal sigtkdale, Beditise,0bl. Thitubapeain andd edéPman, [pdEcch. 12, sect. 10,

19985/ g%:l?g?&véﬁ! hddboth é&@uﬂf{a‘é&gﬁta%ggﬁ§ g{# %eﬁ!ﬁéﬂﬁ&u‘s&s}éigﬂfﬁc&t and often
gty S RGBT Ui PR engend IS Sppresion.

Rubenstein and Federman, eds,_ch. 12, sect. 10,
1998. Al nost all chenntherapeutic agents are toxic,
and chenot herapy causes significant, and often
dangerous side effects including severe nausea, bone
mar r ow depr essi on, and i nmunosuppr essi on.




Additionally, even with adm nistration of

conbi nati ons of chenot herapeutic agents, many tunor
cells are resistant or devel op resistance to the
chenot herapeutic agents. In fact, those cells
resistant to the particul ar chenot herapeutic agents
used in the treatnent protocol often prove to be
resistant to other drugs, even if those agents act by
di fferent nmechanismfromthose of the drugs used in

Additiohadlys penivithadinirfigiatomnbr coﬁiﬁngm utfcqggﬂé %jany tumor

, dru dru .resistanc
ol S8l U A feho L Al s i e ol e
to the putipHar shepptherepsusio mntsmaedoiarthb mémmt pretoagi@ifieh Srove to be resistant to

other drﬁ@@%ﬂf thBeQbOEOASE by dl&'erent mechani jsm from 6L o | S & Sg%%sseo in the
C aracteri z e

sociated wth, or
specifft Hodt Pg kT 31‘8%]%?1‘8% fselared 1y as@letropiocime o myltidregutesistance.
Becausgnidhedng ssisencompnucatderspiahe asbepsé REHt 6]’?10 8eRaH"
chemo@ié?up‘éﬁt@crﬂngﬁcnpwgen proposed to be use in the

treat of certain specific diseases. Taylor eta
Nat ur e digases geonditins|assosistrdovithl or, ch@eitenized by, undesired

angio gRRbisATO{1IDBFicnit ntleat). Howdvet,.sohle Semﬁmg&]wm p@&gmme, hepain and

steroid® hWheddt Still here iIs

Nerm < besn grrc]» sr?cé éo dbc ug?ful lf‘lfthe Cmerﬁ‘g% oo smc:ficrcgsﬂ:qeﬁ.g'l‘ayloret al,
"’”"epﬁ’g\?@ﬁt( 19%3): Eatemen st Seenca 224171261983 feirU.8i Fue 36RSS5 eoml 16 and

4,994,438ndi ti ons, particularly for diseases that are

refrac \ iSiandard tr ts, such as surgery,

r adi at :Sgﬂ & erszf N 'ﬁ%“trﬂ?f‘ﬁg?’%ﬁ ehofsof ieenting, predenping and
MAnAgiRE CRReer qﬁg‘ismswduegmd@onshmmmfbn diskas2B Sabire SdffiBtory to
standa:ﬁftfeﬁﬁﬁ&tsaﬁﬁﬁﬁk \Mduiboh hﬁewm%%%g; ald 13 ggﬁﬁwgﬂw while

n en
reducing. VAL i ’63'5?5 %f SIS EJEts 197y elgtmeentonal therapies

compounds, and pharmaceutically acceptable salts,

3. oUvMRRY(GraHE PYERTRSN, Prodrugs, or ster eol somer s

t hereo narirr as t he resent I nvention

refers M9 "H’%Qﬂ?ﬁﬁé'ﬁi?m&f ‘"ﬂ’&f"‘rfﬁl%ﬁ mted is@hdoloeongpounds, and
qs#ti&mnﬂxwwtdaé #a}tsmmt el ehyGndids), |0§“( ste%cﬁgmeré t.s:e reof.
st eni ereln IS i's
or C=S; Q %§3 a#%ﬁ? %Eﬁ@ﬁ&ﬁ%mmﬁhgﬁ@PNaQDls
0o, 1, 2, or 3; and It IS 5 10 nmenbered aryl or
het eroaryl, optionally suB t@tuted with one or nore
hal ogen; b) -C=YR NeeT 8| ™S 0O or S; and le in
(Ce- C10) al | ty4adks - i et eroaryl or
heterocycle), said eteroaryl or heterocycle
optionally substituted M}t h one or nore of
(C, - Coal kyl, hal ogen, arc, (Cl-CCal koxy, or

ora -Z4Ct.C6 alkyl wherein Zis S or 502, and wherein
”'“3“’bf11.“n“’*'ﬂﬂhyﬂbmaopmmenahbmmﬁuﬂgmhhgied W t h

nisOmné; or nore hal ogen; or
Xis CH;, C=Q, or C=5;

R'is:
2} ~CH)mR’ or <CO(CH,)R®, wherein
mis0,1,2, or3; and
R’iss-wmmhemdarylmhemmympﬁuqanymsﬁmmmmor
more halogen:
b) -C=YR’, wherein
YisOorS;and



(Ce-C allnY145 to 10 nenbered aryl), said aw
optionally substituted with one or nore of hal ogen;
(Cr-Co)alikoxy, itself optionally substituted with
one or npore hal ogen; (C2-C6)alkyl, itself optionally
substitBtisd with one or nore hal ogen; or

-Z- (G -Cea qLN is.S'or SO2, and wherein
said (Cr- a'wﬂ i b%"zé‘ﬁ”r"s'ﬁ‘g < bsgegycia),  daid
one or nore Mrvﬁhrh@&m
and R6 is S5¢t nbeﬂﬁﬂ gryl or hetz&d
optionally substitfuted w one 8% nord% mgen or

cyni c; (chsﬁ%mheuhm Z( @ SCoy abby i afy whskene| shid

optional ly gy jan?pﬁgy M e..hal ogen; _
(Cr- C)nDLYl |tsef opt 1 6na SUBSH '?C}\{n hgigen;

or nore haI or (C-0Co)al kylthlo |tself

optional | ycosmub)skym(attedo

R2 is Hor &g{ Cs) adbl - ‘In? a second as e%?mﬁgﬂmggmd
» f e udpdionally

present inventioh ¥ePEF

[l aﬂzpsnwmnwl
Sol vate. " ke e ereln mgmeg%mw

sol vat e, W& gRriier
Xis CH2 or ; 'S - e raaling

2, or 3, arféiﬂ?gflsﬁﬁmmmemme B8t ek

optional |y sebdggkddleritnGohe + nor e hal ogen; an
R8 is Hor (C- OG)aIkyL n-a ¥1w'r°(ﬁ aspect, the

present invention refers to a conmpound of fornmnula

( 1) HO=ZNEIRE rwilereld Or a pharmaceutical |y acceptable
salt, E‘%i r stereoi somer thereof; wherein: Xis
cH2 or rs, leis: (C5- Oo)alXYl (Cs-C

to) ﬁ/ FOXYR 'G‘Sdﬂmaﬁﬂ?ﬂeﬁ&!ﬂ@rww:ﬁ%ftﬂmm
or heteroc roaryl or rocycl.e
optionally subst |%§% #13?3?%% é"’ﬁ'? ﬁgf lenedioxy; (Cr-

(Cl - 06) al kHelkomy, dtyelfi optonally EBisti@E) atithOmmeyor Mdére

belogen;
sa 0 (O S A i bebaly S 305 B Sebor

one or snor (& a%d@lmzw St(balwtedmhmtmr:&ﬂe

aryl), sai gt afpti onally. substituted with one or
Q40 (Cr-Co)allcoxy, itself optionally
R Eﬁﬁ%th one or nore hal ogen; (Cl-CCal kyl,
|tself optlonally substituted with one or nore

hal Cl rein Zi.s or :
and er e| n ﬂge‘fﬁé%é'} ﬂ%lm ?Fﬁ;?f’ abcé’mé’f)‘t[ﬁd(?ﬁgf’?'i}ﬂggz

substituted W|th one or nore hal ogen; butyl-CO 04E3u;
or butyl -000H, and

IWesCes

an

maphmwynmcpmbkmh,mhm,mmdmuﬁmiwhm
nislorl;

Xis CH; or C=0;

R’ is (CHy)nR®, wherein m is 0, 1, 2, or 2, and B® is 510 membered aryl or heteroaryl,
optiopaliy substitired with one or more halogen; and

R®is H or (C1-CgJalkyl.

3a



R" is Hor (CT-C6)alkyL In a fourth aspect, the
present invention refers to a conpound of fornula
(IV): OV) or a pharnaceutically acceptable salt,

sol vate, or stenoisoner thereat whack: Xis CEl2 or
YisOorS, RI3 it IhoPYl, butyl. PolitYl, or boxVYl;

Pr oPYi 0XYs hexYkotY 5to 10
menber ed arhyk/}legs&&h ?rgrg%zlgrve%&’hr 5 Borpowrd pEformyla @:

with one or nore of: haI ogen cyanc;

(Cr-CaQalicyl enedi oxy; | k t39 If optional ly
substituted with one rmr er - Ceal SYl,
itself optionally su% nor e hal ogen;
or (Cr7-C.6)alicylthio, tself optr onal I y substituard
with one or nore balogerl; an is Hor

(Cr-C. 6)al kyL Inafif aspect, t he present

invention refers to a phar rraceuti cal conposition

conpﬁ;r %ﬁw&ﬁ? esent i nventi on.
a%3| h aspect, the pressg 9B Fetreisemer therasf, vhergir:
use

und of the present i nvention in the
nanUYadeﬁE of a medi canent for treating, managi ng or
pre ofjng a disease or disorder, wherein the disease
sorder IS cancer, a di sorder associated with
anglogéﬁéédkﬂ pahnmhmagular degeneration or a rel ated

syndrm )Q{ ﬁl-‘\ ease a_pul nonary di sorder, an :
asbest os- elat'e émg?'d |f!1'| hﬂmm}s&mda&temml ar
nmunod haapudmﬁ sbetimted withian

i : R B (A, miogen, cxe

I(JI?S#L%C(@EM% %{‘ %twd ;jsldiror S0,, and wherein said

herpal o mmmmmmaﬁm%&bmﬁ%
rel at(e:d-o.‘amgyl.@ﬂo 10 membered seveni h aspect ,
present _i nventi on refers to @ IL d’B%%g@dfw’ﬁrmn:or
_corrprit_sF‘ﬁ'ﬁ X%W@%ﬂm@emwwﬂ%&m
i S opt i kAl WCACLHRIRYIE el SleBregA:50 _descri be
are met hogs of ytreating anhd gagl ng varrolr§ o Meeskainger; or
is 5 or 50, =nd whercin said (C;-Coalkyl may be
mmnysubstmmdmthoneormehalogm,
butyl-CO-O-tBu; or
butyl-COOB; and

R' is H or (C;-Cohalicyl

3b



or disorders. The nethods conprise admnistering to a
patient in need of such treatnent or nmanagenent a
therapeutically effective anmount of a conpound of

this invention, or a pharmaceutically acceptable

salt, sol I soner.,, of prodrug thereof. Also
descri be (?Y ﬁgﬁg? %Stpg‘{t’gg SR diveon e Bt cdompound of forisula (IV):
di seases and di sorders, which conprise adm nistering

to a patient in need of such prev, n ion a
prophyl actically effecfive a conpound of
this {invention, or Q.pijﬁhapzza ept abl e

salt, solvate, hydrate, ystereoi sorfer ;. —or prodr ug
t her eof . This i nt i on al so
enconpat c- ¢ pharnmaceuti cal co%si tions, single unit

dosgﬁg forms, dosing regimens and kits which conprise

ac mﬂl&ﬁyw har maceuti cal | y
accepkmzer@ad}t sol vat e, hytﬂ%ﬂ%

cI a %}e or prodmg thereof. 4. DETAI LED DESCRI PTI ON
KFENTI ON I n one enbodi nent,

th| RHimventi on enconpasses 5-substituted isoindole

conpounds!’ nd phart naceut| cal y acceptabl e salts,

sol val'e%h Egﬁ[eof
I n anbwhee nm;&%u S | nventl on h’ﬁp depdoxy;
nmet hodshﬁg tr eat I n nag ng:waﬂ 8t gore of

di seases RSt er

to a pamtient'ce ﬁ%%t Nt g pr%ﬁf‘*"bﬂ'w

arount X Zé&&%m o e oo o

anmount /vQ 9182

of thi shﬂimmdon or a pharmaceuti cal y accepta @= or more

sal R* sk 'Sk)ﬂﬁé{ reoi somer or prodrug thereof.

Exanpl es of di'seases and di sorders are descri bed

herein. In partl cul ar enbodi nents, a conpound of this

i nventi g, cg armaceutically acceptable salt,

sol vate, ster eB‘f ST invigtisd rafers tofaphariceutical comp

adﬁPdemdpaes&ﬁmmhl on wi th 5another drug

(" se(:onFI[l acl;)ﬁllave agent") or treatnent. Second active

agents 1] @P%éhqprmtmhmmaadtd B¢ 8% JIRY &%Hl"fgﬁe

(emgennmpix@ieﬁhﬁﬁfa@tﬂ:@o?%n otelel eg) exanpl es of i'ch® Present

are provided herein, & stem cell's. Methods,

ortreaiies; aphaging drh@éveﬁ@;bp nation wth

t hgnadn f cicr ation of coﬁ%g%ﬁgrs&lg?gﬁr’h ?%%n%ﬂeew or disorder is

i ncl ude, " A1RCISY MithrAngiagertesis, mi, gREMar RleBRation or 5 lated

t SEisors inohis, dlsmmﬁﬁlhﬁﬁmydzsopd p! 75 el Lher apy, e

r@%&paﬁn the%% ,_and ot her non- S‘Bé%ﬁ“‘iﬁ’é‘?’lﬁm @ parasitic

pr eserit Ciepry dieader, p%ﬁeinsbrdef omma% VilehQuS

dF@@?CUrhscsdaﬂecs@ﬁma&ghamg Sidba refated d; rosis or a

i pygaLd ‘?nn\%l so, e corrpasses phar racade E‘?IPO"]OmePa’EhY or a related

conposi rf'étea disogdergl e unit dosage forns) that

can be useorlﬁgar; met hods di scl osed herein. Particul ar

phar mitesgvé p@ﬂpm&stnt Qiventioh Fa¥ért & und of

EJ&} uﬂcﬂ)\fﬁ{y Dy 9L 2 p‘g_gr maceut i cal Ieayﬁgccep? Apgedorm comprising a
t, solvate " SVEMes; Withr optigpaliy adabiat gr 4 dapsuof , and

opti onaI ly a second active agent. 15 4.1 COVMPOUNDS I n

one enbodi nent, this invention enconpasses conpounds

of formula (1): 00 NH X R2

0sition comprising




20and pharmaceutically acceptable salts, solvates,
stereoi soners, and prodrugs thereof, wherein: nis O
or I; Xis CH2, C0, or CS; Rl is: a) -(Cl12)",R3 or
-00(CH2),"R3, wherein 25mis 0, 1, 2, or 3; and R3
is 5-10 nmenbered aryl or heteroaryl, optionally
substituted with one or nore hal ogen; b) -C=YR4,
Cr-Cio)alicyl;

wherein OR4 is:
(G -G o)A\afT k‘%%?{)bed a&mi‘%&g finsagd panagine oy diesses
or disbel=al TRE yethods d&ﬁ:tp@i&@ﬂﬁhﬁ):nn ¥ LoaB&re G AREVF s\¥h weatment or

“‘“‘%ﬁ*“%&?%%ﬁp R éc%%%?w%h iRBYopy or &

nhmmazel(t@s“ naﬁousgne,mpraﬁazgw 35wher ei n
' sai d ( CJATSQ@QS@:‘]IJ&M Iher@x'n%:ﬁé n%o‘ap&f' %&%@%&%%@1\&[%2
disow.%%g w 1ch rm ! e a S %e s f‘)sucl'gmp? £ prophylactically

°ﬁ°‘=f0’§1ﬂ¥n9mﬂ°|f i cﬂymmd pﬁﬁwnmhn,mn e pbarmmﬁcm&ac&&pm&@an, solvate,
hydm(e,qm@m&m%mdrﬁgsﬁg&oppt ionally substituted with one
y

or en %ﬂ al | tyI | tsel f optionall
subst i tu & 'H"%\ﬁ“?ﬁ BN GPPASPEPIRENSGical Gmpositions, single unit dosage
forms, dosingTegdByrmlaky kits wivich emmpri%ela&oﬁpﬂmdmls akehtivhedal n

pharm&dubically aecepibR!skif sof VR, mrﬁﬂ%%%&?sf %%B:?%ct 3 %%rug théreor.

one or nore hal ogen; (CT-
V\/nereln R12 |s H or (CI Co)al I cyl; or c) C—ZNHR6

n one embodtment, this invention encompasses S-substituted isqindolc compounds,’
and pharmaceutically acceptable salts, solvates, stereoisomers and prodrugs thereof.

In another embodiment, this invention encompasses methods of treating, managing,
and preventing various diseases and disorders, which comprise administering to a patient in need of
such treatment or prevention a therapeutically or prophylactically effective amount of a compound
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R6 is: 10(Cl-Cio)al kyl; (C-C10)al koxy;-5 to 10
menber ed y| or heteroaryl, optionall\y.substituted
with one or nore of: hal ogen; cyano;
( | kyl enedi oxy; (C,-C6)al koxy, itself

Wogﬁsfoona?l y substituted with one or nore hal %(é'rmszoowmmsz
(G -C6)alkyl, itself optionally substituted with one
or nore halogen or (Cl-C6)al kylthio, itself

of thﬁﬂﬁdem t)ry %H;&Et'icghﬁg ﬁ:geﬁﬂbsellaﬁ’ NGivale, JRLE M mer grqarodrug thereof.

n one Specl
'%‘ﬂﬁsdﬁ%ffﬁ?ﬂ“ af\drﬁ@ WF“(S%"’%W‘Bﬁpasses corrpounds of

f or mul aif pdrdiculdREm¥odinédid,  capdutld Bhﬂfsnﬁﬁéﬁtﬁd 6133. hrmaceutically
acceﬁglﬁgﬁﬁtagglv%hes Qéente?rso Vﬁ-l gg'o%%g tﬁérgr{ :s h mlpls[e%d i cﬁ_ﬁnaélpn with

drugs t
anoti&r ix’fg ( gfg@nf:l gct:ve@g@}”} ogtreamf. e$q§0rpﬁ chveoageqts irRludesma] molecules
and lange mBRcilss & gl,@rtﬁfﬁﬁ@@ﬂ@ﬁhtﬁﬂ%b ShamprRt 6F \Ql%E]VJLre provided herem, as well

as NRAle bt}atut r nore hal ogen;

=GB el WP Bl Sy o o2 i SR o ot skojersion o
compoups of W!awmﬁ@n inshide iz tot lixited toChigery, iblood eransfusions,
mm!ﬁiﬂi’ﬂ@ﬁbﬁﬂfﬁ]ogt@al hl%ra@y rLJiatﬁnﬂ%e%S/ e} 5@%0 dgdsédsthg'ra?res presently

used iotr aE eve t ﬁ Q anot her
s i I ‘5,?5{‘}?5?8‘*5 Fﬁb%’a s deperikeddrerejny 4ot her
e rrbodl nhis invientiansals® en@Pipasserythasidoadicaleninposditnk &. H; si.{gle unit.

dosaémlbr%ﬁ ﬁﬂt @h)ﬂe useldr}n 91%{!‘15@; cﬁscﬁjggg'leiélr? ﬁd?@c%% Eﬁznlgmdeuncal compositions

E& Pg substltut one 0
com;ﬁng né':;LP und of this mventlon , orjapharmacentisyly; argaptableelt, jselvae, FEreoisomer,
Ofpfmmféwedf bret aptiosallyla.sedond ativé agent. Speci fi ¢ enbodi nent s,

RO is furyl or benzofutyl. In

one enbodinent, 129 is H In another enbodinent, R 8
i s*la -m I'n certain 35specific embodiments,

RE i s nitdmglembodiment, this invention encompasses compounds of formula (I):

' 0 Q
L5
H N ®]
R1'N n Xl Rz

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

nisOorl;
X is CH,, C=0, or C=S§;
R is:
a) (CHy)uR? 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 isO or 8; and
R'is:

(Ci-Codalkyl; (Cy-Ciplalkoxy;

(Co-Cio)alkyl-(5 to 10 membered heteroaryl or heterocycle), said heteroaryl or
heterocycle optionally substituted with one or more of (Ci-Cslalkyl,
halogen, 6xo, (Cy-Cealkoxy, or ~Z-(C,-Cg)atkyl, wherein Z is S or SO,, and
wherein said (C,-Cg)alkyl may be optionally substituted with one or more

halogen;

-4 -
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WD 2008/ 027542PCT/ US2007/ 019182 Al l of -t he
conbi nati oﬁs._,- of the above enbodi nents (aLe enconpassed
by this invention. Exanpl es i ncl ude,

Ob%g] not limted to, those |isted bel ow, p8fy&ooro19182
2 ;
v p gsrm?rglsgteutl cally acceptable salt, solvate (e.qg.,

hydrate), prodrug or stereoisoner thereof: 5I'n
anot her enbodi nent, this invention enconpasses

C g mpoun ‘é@%-@ Io)alfléli"‘-m"tloao (n{eglb%rgd g&{){ %Dd a.?g lqstg%nglsl’y substituted with ons or
armaceut i ca cece .. _ s i

g t er eoi somer $7°aARY hﬁl"g?ﬂ; Scﬁ?zlﬁ@"édfs?]f%@“@h?ﬁ“b%m@ with one or

CH2 or C=0; XIt¥¥e hfofn(C\-Sialki, itgelfioptional suBifty@h (l;my bie or more
Cl-Cl0)allc verle G0 ~C < 1G . er .

(het er oaz yl o%%g‘tﬂ{é%czﬁg’) %@L&igf"égfﬁ%i& e %%5 nsﬁ? 3?‘mewm said

het er ocycl e éptrTonky!Taydapatiqnaily whstipptedwish enesr nrooy lmlogen; or

of (€Q1HAIB)IAMOPLR Kol RGER' 150X 85 (CL T falicy£B) al koxy, or

& Licyl, wherein Zis S or S, and wherein
c)_scg_i %ﬁa’%gsnal kyl may be optionally substituted with

oné %Y ofBr®@dhal ogen; (C0-ClO)allcyl-(5 to 10 menber ed
argPy; said aryl optionally substituted with one or

mor e of ;. hal ogen; .(Cl- al koxy, itself optionally
substit 4t'8 “’ﬁlg?'ﬂ %Hg‘“}?r'p‘g?‘n’bre hal ogen; (C1-Cs)al kyl,
itself & ilQ)W&ﬂ“b?fe‘é@bbﬂ!‘ihﬁﬂltogdi,Whﬁdmaﬂ)rmlbﬂﬁumwﬁh one or more of:
20hal ogen; Ohamdek SHn&Qtabhygid Q42N CAafkSxyoitif optionall
S, and whera, Eé'{%aag?%?- &ﬁfﬁ% %&n% béaopt_’fsb'%ial‘?l"if’“a y
substi t ut ed \?\h’e‘fsﬂmg%é”'g’rc’"ﬁﬁ?'@ TR AR IBRRER(C 1frelaliyl, 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}-Ce)alkyl.

In one specific embodiment, this invention encompasses compounds of formula {ay:

5
R?’“ x, R8

{In)

and pharmaceutically acceptable salts, solvates, sterecisomers, and prodrugs thereof, wherein:
nisOor1;
X is CH; or C=0Q;
R’ is -(CH;)R®, wherein mis 0, 1, 2, or 3, and R® is 5-10 membered aryl or heteroary!, optionally
substituted with one or more halogen; and
R® is H or (C-Cglalkyl.

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 onc 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. Inanother embodiment, R? is (Ci-Cglalkyl. In certain
specific embodiments, R® is methy!,
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(Cl-Co6) al kyl -00-0-R12, wherein Ri2 is Ho

(C3-Co)al Kyl; and RIl is H or (CI-Cﬁ)élkyI In one

enbodi nent , X is CH2. In anot her enmbodi nent, X is

n one enbodinent, Y is 0. In anothe

wog'nggsmafs?%m Yis S In one enbodinent, IV i%crmszoommsz

(01- ClCaIkyI. In certain specific enbodinents, R is

- (C6-Cl0)alkyl. In certain specific enbodinents, It'

is pentyl or hexyl. WD 2008/ 027542PCT/ US2007/ 019182

I n one éMsbilicwembinations pSih¢ govepykadinesels arg encempasagdrby this
invefifaCi fi ¢ enbodi nents, R 1 is (C5-C o)al koxy. In

ﬁg;; |aIOQy Empq‘as mccluzﬁt, tﬁg}er{l%{] l‘f;fg%‘ﬁlé é{FPSBE %L%{]g&( )I/Qf a Plgangaceutically
acceptebld Glinwiair(ed. . hedrate)o progiug ot stereaisdmar thegphci fi
enbodi nents, Rl is thiopheneyl or furyl. 5In one

odiment,, RL is 5 to 10 aryI opt i onal
Egg@iﬁfjﬁgﬁ{:&% one In c rtalﬁ:IE 4&;;
sp i ments 2H1 |Sophenyl optlo mﬂ
substit ut®d Mﬁth one or nore halogen’
In one enb Rl is 5to 10 nenbered aryl or
heter d,onally substjtuted with (Cl-{6 a,&ﬁ{/:

l or
I oxy, thenselves optionally s 'twtedo

vth one or nore: 10hal ogen. In certain spetrfic
embodi MeineRimboRIEINS mouthiSh bhodlif m
(a- cgi“ﬁFkyr IR QIR R eeh HthBihst chlipounds o e
or nore halogen. In certain ~pec|f|c enbodi nents, Rl

i s phenyl substituted -wtpgz;:}=g9thoxy
.ry¥‘6? t eroaryl

susbtituted wth,l, 2,
I n one enbodi ment?;
substituted with ¥S-(Cl-C6)allcyl, wherein said al kyl
itself optionally substituted Mﬁth one or nore
hal ogen. | n another embodfgnt, 15R1 is aryl or

and ;hﬂhﬁd’c@ﬁl’c}(ﬂ!y Soasitld g dthtEshstch&?mr(e@ akbpradideyd thereof, wherein:

-XusE@F qosald al kyl itself optionally substituted with

nore hal ogen. In one
YWS@hﬁ@ﬁlnent Rl is (Cl-C6)al kyl -00-0-11.12, and R12 is
Rr' i£.C1- CB)aIkyI In one specific enbodinent, Rl is

but I n one
%ﬁ?@] '@ft[‘i“’?a‘k"("él c6) al kyl - 00-0-R12, and R12 is
H (CrCombybiideilpmsmbosibedpuehar hembeyas) baid etpntior

I n one %eieﬂ,dy&r@a,suonil%l,bgtméd wittond Bpinbrerof@@p@ganﬂsa nta:ogen oxo,
R:.I'l I s n&e -'9;):6!2(0)()1, Xr —Z—(ICn-CC)aﬁcylawgcrclg %CIS E Ior 50, antsj w[;rerem said (Cy-

1S
Cglalkyl may be optionally substituted with one or more halogen;

(Cyp-Cip)alkyl-(5 to 10 membered aryl), said aryl optionally substituted with one or
more of: halogen; {C;-Cslalkoxy, itself optionally substituted with one or
more halogen; (C;-Cg)alkyl, itself optionally substituted with one or more
halogen; or -Z-{C,-Cs)alkyl, wherein Z is 8 or SO;, and wherein said
(C-Cgalky! may be optionally substituted with one or more halogen; or
(C)-Ce)alkyl-CO-0-R", wherein R™ is H or (C;-Cg)alky!; and
R is H or (C-Cglalkyl.
In cne embodiment, X is CH;. In another embodiment, X is C=0.
In one embodiment, Y is O. In another embodiment, Y is 5.
In one embodiment, R'® is (C1-Cig)alkyl. In certain specific embodiments, R™ is -

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

-6-
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Al'l of the conbinations of the above enbodi nents are
enconpass d by this invention. 25Exanpl es incl ude,

but are not linmited to, those Iisted bel ow, or a

har maceuti cally acceptable salt, solvate (

, or stereoi sonmer thereof: C scg%szuommsz

2008/ 027542PC17US2007/ 019182 (I1V) and

pharmaceutically acceptable salts, solvates,
st ereoi sonmers, and prodrugs thereof wherein: Xis ..
CH2 or (rOne @hbodinegt, 81° iSKC B galkexy. (ICher@ngpesifiadmbodiments, R™ |
(Cs-€ PatilekP) ﬁlc&@?ﬁﬂ spesifit CmBOUiHERD @J”QQ p@l@”)xy% h&@icﬁ&oar yl

t I t t t
cyano; (2 hf’ﬁri%?sﬂlfj'% %dgm%%\/w T8 EIRBR InSei poif

emb@cpmemai'? i tﬁi@gsnainearl ortfutyed wi th one or nore hal ogen;
(C1- C6) g, kxd emﬂoﬁﬁx@n{, RONL § Qanﬁll thdmbered aryl, optionally susbtituted with one or

more halogen. In certain specific embodiments, R'? is phenyl, optionally substituted with one or

W

more halogen.

In one embodiment, R'? is 5 to 10 membered aryl or heteroaryl, optionally
substituted with (C,-Cglalkyl or (C-Cslalkoxy, themselves optionally substituted with one or more
halogen. In certain specific embodiments, R' is phenyl substituted with (C;-C)alky! or (C;- .
Cs)alkoxy, substituted with one or more halogen. In certain specific embodiments, R'® is phenyl
substituted with methyl or methoxy, susbtituted with 1, 2, or 3 halogens,

In one embodiment, R'? is ary! or heteroaryl substituted with -S-(C;-Cg)alkyl,
whterein said alkyl itself optionally substituted with one or more halogen. In another embodiment,
R'% is aryl or heteroaryl substituted with —S0,-(C;-Cg)alkyl, wherein said alkyl itself optionally
substituted with one or more halogen.

In one embodiment, R'° is (C,-Cg)alkyl-CO-O-R'?, and R"? is (C;-Cg)alkyl. In one
specific embodiment, R'? is butyl-CO-O-tBu.

In one embodiment, R'? is (C;-Cg)alkyl-CO-O-R"?, and R*? is H. In one specific
embodiment, R'" is butyl-COOH,

In one embodiment, R isH, In another embodiment, R'? is {C-Coaikyl. In
certain specific embodiments, R"" is methy).

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:

CI

F O 0
o0 Fxro NH
NH A H N o]
4 N o N
Pe) [
o
o o o 0
NH y NH
N 0 { H N o
s
o o o) i
o Q
- o o
y N o " . NH
H o
5 S N\/Y
o G ,



substituted. wth one or nore hal ogen; or

WO,

(Gi - C6) al kyl t hi o,

i tself optionally subst

one or nore halogen; and R'4 is Hor (C -

I n one enbodi nent,

Xis CH2. In another e

2008827543 51 ' one embodinent, Yis O In ano
enbodinent, Yis S. |In one enbodi mrent, Rn
(Cl-ClO)aIkyI. In certain specific enbodi nents, R13

is (Cl-C6)al kyl .
is propyl, butyl,

In certain specific enbo
pentyl, or hexyl. In on

e iment, R13 is (Cl-Cl0)al ko¥y. In one
nbered aryl o eroarym

is 5 to 10 me

specif i g} elfbg
subgtItutéd W th
enb8di nent , R13 i
heeroaryl, optio

égqi C6)a|ky|ened

di ments, RB3d s phenyl optijonal Iy subsgi % gﬁd
wi t by et hy +o 251 n one enb dlme i's
10 heteroaryl 0 hﬂo arfy

substid uted w th
speci fic enbodi ne

substltuted MA“h

speci fic enbodfne Sin
substi twt m"; & or nethoxy, the
~eptronal ed with g o3

(C-Cdalleyl ‘b
subtituted with o

anot hér enbodiﬁen
het er oaryl , optlo

n|ano s
35cer tAi n speci fi

tional | 205 gﬁtuted with c ang

yano. I
s 5+t0 10 rrerrbered aryl
nal ly substityted with
oxy. In certailp specific

one or, nore hang@n In
nts, R13 is Qhenyl opt i

ituted with
Co) al kyl .

nblﬁ(gi:fﬂ?zlaﬁ'ﬁ 0>§9 182

IS

di nents, R13
e
enbodi nent

IP one
or

7

ceftain s
onal |y

ne or nore"Hel ogen. In anq;hq;

go 10 me d ry
i § t
(Cl CB)aIkoxy t hetrsel ves ont|onally

ne or nore 30hal ogens. In certaln ’
R13 i s phenyl, optlonal' NH
Bl e}
a og-\s

t, R13.is 5 to 10 m&nber
naIIy substi t uted with

ed aryI or -

el f optlo aIIy subtitut edg
ns d n anot h& odi ﬁgéi}g
ment, R14 is

ceMmmnmﬂs Rm i met

2008/027542PCT/U82007/019182
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H
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8]
ﬁ cl NH
cl
>
O O
7 NH
i H M o
er”
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o
FiCu 7
H
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Al'l of the conbinations of the above enbodinents are
encorrpassed’ by this invention. Exanpl es
include, but-are not limited to, those ‘ti'sted bel ow,
rmaceutically acceptable salt, solv

Woﬁy‘t??ogt%é? prodrug or stereoisoner ther eof %@&%07%}19182
As used herein, and unl ess otherw se specified, the
term "pharnmaceutically acceptable salt” refers to
salts prepared from pharmaceutical |y accept abl e

non-toxic acid ncludlng |norgan|c aC|ds a
i C_aci £ nongtoR ci NH
@mg c a(:| ds such ted
to, acetic, algtnic, anthranilic, be zenesulf@nlc ,
Jbenzoi c, canphor sul foni'c, citric, et henesul fonj c,

orgn mar . c r,QJc gl u I gl ut &
uc V@% pc, glyci K o Qi
hy roclrlc i sgthionic, lactic, | el c, [

mandel i ¢ methanesul fonic, muck, nitric, parml c

pant ot hen| c g“ I acetl c, pr ory oni c pho
I IHC ﬁ gcci ni ¢;%8 mm c,
tar uenesul f oni ¢ 3

Sui tabPe are hydr ochl ori c, 10hydrobr 8nic, phosphorl C;
nd sul furic acjdg As used he:re;ln and

élalsss oth- M_SE |f|ed rm ns
oﬂnd | nven
thereoll, T hat f rther |ncI udes a st |ch| orretcrl c or |

non- 2008/ 027542PCP/ US2007/ 019182 st oi chi omet ric

m)unt of sal vejfit ] Hnd by non scoyal ent
m)IHec ce o Wer e’ he | vent {_ﬁ
rate. se

herel n° and unI Sss ot her wi se specifi &d, the t 8rm
"prodrug” neans acdgrivative gf a corrpound t hatg can

hydrol yze, , Hot her wsSe-eact u NH

bi kg ﬁ&m&?n V|tr i J@%D{fc’
b phe conpoand. Exanpl es of prik odrugs i ngl ude

Ut Jare not limted to, conpounds t fat conpri se g

bi ohydr ol yzabl eonal el i es such ag bi ohydrol yzaplege

8 s, bi ohydrol | e estergs hydr o /tn)‘
c ¥ 1“ WO y?abl e carb E‘/@i&;
bi ohyd{ ol yzabl eour ei des, and bi ohydr®l yzable o

phosphat e anal ogues. (lher exanpl es of prodr ugs

EBRR .

Q

o
QFS g 2 H \/S }h}
& N, H N o
\Q\N’H N o N
N. .
o
Q o 3
0 0 ’ [oJe)
~ ook
O\TE N © N N ©
0 0
0‘ , Or o .

In another embodiment, this invention encompasses compounds of formula (IV):
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10-ONO, or -ONO2 noieties. Prodrugs can typically be

prepared using well-known nethods, sucl@"'as t hose

descri bed i'n Bur ger 's Medicinal Chemnistry and Drug

i y, 172-178, 949-982 (Manfred E. Wl
WO?P%%%S%EQS), and Design of Prodrugs (H Bﬁéchfg%g?w 19152

ed El sel vier, New York 1985).

used herein, and unless otherw se specified, the

ternms "biohydrol yzabl e carbamate,” "bi ohydrol yzabl e

carbonate,” "biohydrol yzabl e urei 8" and
"bi ohydr ol yzabl e hSphgsph ] an/a"¢ar banmat e,
car bonat e, urei detandiph spéctively, of a

11
compound t hat et hg\rj)/fi 1) does not interfere with the
bi ol ogi cal activity of the conpound but can confer
upon that conpound advant ag&éus properties in vivo,
and phBGRcAR; iy fsi&did DGk in:
e e ol 14 s Ry oot wheren
Ris CBndrT@&d in vivo to the biologically active
Y is @onPppund. Exanpl es of bi ohydrol yzabl e carbamat es
ri#;d.nclude, but are not limted to, |ower alkylamn nes,
substituted 20ethyl enedi am nes, am noacids, -
hy 6 Sxpalkrky (G ngsoxvhet er ocycl i ¢ and bet er oar onat i ¢
ans EteHl méahiskraiGiny & Radroai, Bftfonally substituted with one/ds mdfest:
hgtr g:r gblhgg ‘ f _ eor%' g%lg%sgagl%%n%giloﬁﬁ?€I~E¢|,)%§dey} 1L S Moy
enant i ofibstiteig Mth epeeraenre hilegen) (r-Siglelkyh tepif optionally
enant i OsmktitaRH Wth ShESTARITR hilsgdh] o (ENCHEIRAIS; REadCipadslly

of thi sSli]brgt\‘/t(E%%iwc!)tF. 25As gf]% Qgé@l n and unl ess
ot herwi §e°'ndt cat &, “te® tePFi™E¥er eonerical Iy pure”
R7inld an€CiCaipdivbosi ti on that conpri ses one stereoi soner

o{ a cpmraq]bam?ér-]t?:t{%@ﬁ; an taﬁ(ﬁi\ééﬁmg&ﬁﬁerﬁ{x Qthes
stereol soners. of. .C ound. ar .exa e a
st er eo ?"EéF’I"EfLB‘ﬁ?‘gY é%(ﬁ'png‘sﬁ“f’#‘%e"&”dﬁ“e&b 58nd havi ng
one chi kedncoehodiment RY i€ -Sukdnin catthiy specifie eaboditents, R is
(C-CORIRGH! E%Eﬁﬁ%bi@i%{nb&fimgﬁg F@qu%plgbutﬁ, pentyl, or e)P],la:Vi ng

stereomerically pure gonmpdsition of a conpoun
two chi FigreeBRpEmentyR| s GeCodrlki¥t antial Iy free of
ot her dirastembodines, R id S 10omadered aryfot hepir@ay], optionaily

substftheEl QATBYInE M LRl Soc iRTRBUAThOERIT! |s 3Ry D15 Efy LldButed with

about 80% by wel g one stereoiso
cyan@onpound and | ess than about 20% by wei ght of ot her

St er eoi &ofRlembodimbfER € POUOGReniBBFg apil 81 IRXsad¥ryl, optionally

h . 909 Lght- of . ope st ehLoi sSoner .

BB [ M0 R o) PR
substitpfed with gethylessdioysomer s of the conpound, even nore

pref er al she@rBadifent) RARKs BAGImPYcE Ur)VBY 1iodfI, chBioRily

tereqj somer of, the c ound a | ess. t han,,about 5% . .
sobst B8 S R R il B R an 0 caPRRimenBrie” ¥ e fhionety
substiggfed yrisB enqeratiase blogengr eat er t han about 97% by wei ght

of one si LA SAFRIMAT, RIS 560 PRGNyl R Asterb Qori?]tionally
e

bout . 3%.b I.gh he of her stereoisoners J;‘?_t
suos R 1 (B R Bk S A PRy Bt G SR iyone o more
haloges: di nestairdsparifie smbaiithartsyiReds plraiyk antivealivtsobstitwedmwith methyl or
metho:61, BleMOETRIsiopadaly SIbGiGHRE hith TEARS 3 Ral6FPOSi tion t hat
conprises gfeat ar dI han _abouyt f‘g% by wei ght of one
st er eoi SoRILIRITSsRpSuNE > 'Y F CREBRYer? o5 hgerearg b optipally
substifeteq) rith 6¢1-Cdrakydthiay Esifaptionalip sutdingahpiduong or proefielogblsy

gr eat er i Hdfhe ARk YRYis ¥ 18 BiothdT R Godth &l AU aRIY
r thgn abou’t“!'SO/)HySV"ei]ghtOtOf e o Lr-Coaliot. In

great

certa%c?f’ecé&ced’??ﬁ {rgs, R is met As used herein, and
unl ess otherw se indicated, the term
"enantiomerically pure" neard®-a stereonerically pure
conposition of a conpound having one chiral center.
Simlarly, the term"enantionerically enriched" means
a stereonerically enriched conposition of a compound
havi ng one chiral center.



10As used herein, and unless otherw se indicated, the
term"alkyl" refers to a saturated str@ight chain or
branched hydrocarbon havi ng nunber of carbon atons as

““%ﬁgﬁ%égﬁd herein. Representative saturated ;%?@,gﬁ%mng

alkyl s include -nethyl, -ethyl,

-n-butyl, -n-pentyl, and -n-hexyl; mhile saturated
branched al kyl s i ncl ude -isopropyl, -sec- butyl,
-isobutyl, -terr-butyl, -isopent 2- nethylbutyl

3- met hy g {#fifhe copmatipnsiel the abrve sz‘gi“??@tth'}ﬂ? gesemppssed by this
invedtignet hyl pentyl, 2-net hyl hexyl, 3- nethylhexyl

f’h I’erelt Ihi leﬁhxac?éles %ncluge Emt?/afé hrreq)t( Ymited%b ?’th%sg tgd QWUtééla phanngceutlcally
acceplylelp gt kajyate (e.g., hydrate), Prodfug OASte'@%'eunfhélreewﬁ and unl ess

ot herwi se specified, the term"cycloallcyl"” neans a

speci e of alkyl ®ogtaining from3 to 15 carbqn t % -
MAEMOHt glt ng—o resonatlng doubI%lJ ””2f)=°
4

2 Na °It my c i Iyt o
r s. gExanpl es ®f unsubstltuted | o8l kyl s |n& ude,

but are not limted to, xcycl oprop cycl obut yl ,
cyclopentyl, cyclghgxyl, and adanantyl A cycloalﬁyl
may be substi

It e iy one or nDre,of the
subst i Hueiht s d ﬂ\%‘ﬁ;ﬁbel OoW. ASN
h,Tt’an u ot ierwi se spe ed]rbt ery
! oxy'® refers to -0- (al kyl), |n°alkyl is©

cig
defined herein. Exanples of al koxy includ but are

not limted to P25 QCH3, - OCH2CH3, -OU}Q ,

- 0( CH2);3Cy13, ocj((ﬁ—ls X s

he ar nmeans a ¢

\%yﬂgzcontalnlng fPom5 to 14 ring™~gt on8. The rlng
atons of- a carbocyclic aryl group are all carbon
atons. Aryl ringstguctures include conpounds havi #1gg

one or nore stzijgéges such as nong-, _2:)=

trigydidl 3 Yritls wel | as_be ﬂunsﬂ @

ccy lic noiefdes such as )( @
5, 7, 8-t et rahydr onapht hyl andFt h&

Representatlve ary] groups include phenyl, o 0

ant hracenyl , o en nul ndenyl | azulenyl NH
phe anqprepyl ht ©
o Al
N"-.

Hndun es~ ot Zr wi se sp--| e termyg
‘roa yl" neans an aromatic rifng contalnlng fromb5
to 14 ring atons, of mhlch at |east one (e.g., on; :

or three) isfa® 3 het eroatom (e. g nitrogeén,e
oxygenH Oﬁﬁ;gizggé boaryl ring sq;uq{gﬂﬁgggii{zjﬁ;o
one or 1ﬁf re
jﬁgﬁ;ﬁlads

ascnnno- bi ©, or trlcycllc
as fused heterocycllc noi eti es. Exanpl es of ’
heteroaryls i ncl e0 but are not limted to, 2 Q
tri azoﬁjyl xadi azol yi ¢ pyni dyJ , [@‘ N_z\;")H:-o
ﬁ t hi azety oen AT vpheqy |
|smxazolyl OMD 2008/02754259 v 20ﬂ7/019182o
ben20|soth|azolyl qui nol ' nyl , |squ|noI|nyI ?
pyrrolyl, |ndonI0 azonI benzoxazolyl e 9
i i daZﬁl vh, @ %;21 t hi agoRyl , N_t’};o
<E§EEEF 3 MG ox pyr azetx yI,
azihyl , pyrlﬁtdlnyl pyra2|n trDaZ|nyI
ci nnol i nyl, phthal azi nyl, *qui nazol i nyl,
benzoquinazolinyl, quinoxalinyl, acridinyl,
pyrim dyl, oxazolyl, benzo[ 1, 3]di oxol e and
2, 3-di hydr o-benzo[ 1, 4] cl i oxi ne. 5As used herein, and
unl ess otherw se indicated, the term "heterocycle"
means a ~11-

k]



monocycli e, or polycyclic ring conprising carbon and
hydr ogen dions optionally having 1 o 2 nultiple
bonds, and the ring atonms contain at |east one
I om specifically 1 to 3 heteroato

Wolqﬁ(}c?g]ﬁ%g ently selected fromnitrogen, oxygglFlCTmsz 07/019182
sul fur. Heterocycle ring structures include, but are
not limted to, nono-, bi-, and tri-cyclic compounds.
Specific heterocycles are nonocyclic or 10bicyclic.

3 Oﬁ ycles include norpholinyl, 2 Q
nyl , plperldl,mylH N_ztj;:o
nt vaIer&ﬂ\acﬂ%yf##r '

Representati ve hg

pyr rolyi diynorf
FTV OW

oxet any®, tetrahﬁUrofuranyI t et rahydropyranyl, ©
tetrahydropyrldlnyl tetrahydropr|n1d|nyl

tetrahydrothlooheq g tetrahydrothlopyran
heterocuclmc nazi)&anmubstlt ted oy ~§:)=
SSUPSTIM LY d séﬁ "Rt efn,

unless ofherw se speC|f|ed t hect®
heterocycloalkyl refers to 15a cycl oal kyl group, iJ in

which at |ea pe X m;he carbon atons in th
relaq;gedey (e.g., 0, Saf N mxﬁ
bgi%gbmr ot Rd t t if there i dﬁéc epanc

en® a deplcted struct,ure andi-a~fame®gi ven t hat
structure, the depjcfed Structure is to be accorded
nore wei ght. I- addi g, if the stereochen1stry NH
stru tude or k tidn gFoa structure i t Wi =0
e Wt h fd “eXanple, b S5
F’% frufture or portlon of the structure is to b
interpreted as enconpaSS|ng all stereo isoners of_ it.
4.2 NETHODS QF TREA , PREVENTI ON AND MANAGEMENTY.
chh'S [ venwtlena ayses net hods of ll;}reklati N‘C):O
p Ntna; agi ng 25vari dirseases ot
dePs u5|ng a compound of ti-s~#nvefition, or a
pharnaceutlcally agceptable salt, sol vate,

stere0|sorner t her eof .
bsorders include, Ryt are
I|n1méo cance di sorders associated with

anglogen83|s paln |nclud|ng Conpl ex Regi onal Pain

E

Syndrome ("CRPSY ,qMacul ar Degeneration ("M") and
rel at ed sy n di seases, pul nonary
dIS _ e At ed 30d|sorders parasitic

nadef i ci ency disorders, CNS disorders,
CN% |njury| at heroscl erosi s and related di sorders,
dysfunctional sleep and rel ated di sorders,
henogl obi nopat hy and rel ated disorders (e.g.,
anem a) As iNHheler], addaghidt SOECaE SpecTiRd, thd RAN “Mﬁﬁhé&bﬁﬁlcally

accep%tﬁ e&ﬁ’eﬁefé’wg gﬂtsﬁgr der énA%armaceut{caﬁ aztlccépta%tl téOéllt}P)H(é acids, including

erw se speci er nsg
inorgael acddyangd évsaawe @eids.p %ﬂreble non-tois agida ickude inorgawie and organic acids such

as, b W8 linditeattd, ABetiRf algnﬂl &@Iﬁ&lﬁl:@ beﬁbﬁaﬁlﬂﬁk; bé?l&o@fcaﬁ’iﬁﬁorﬁﬂfomc citric,
ethenasurlt%mayfnpmlf rpsm.%-t T lc c ché tfl 10 q r ﬁgla &l idic

er. I'n cercfatfﬁ SOIHERTT FH ‘é"?“é‘i’ FEPEF. glygidic,
hydrabrowipg hydreghlptie isspiani lagtic, weteie mahg nghdd¢livemethgeadionioymucic,
nitricOpasiicd] Qéntrﬁtﬁéﬁﬁ Bh@ﬂla&tﬁ%%ﬂ@m@?ﬂb@h&cf ?Jlfc?l% Qttearﬁgﬁjcgttruc
sulfarltTP % ﬁulguﬁlgzﬁtaéara lgigg ggigqne%ﬁltggllg g%# t%e ? enSu?tabig ar% h?f(lijroch?(g‘lc,
hydrobrormc 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-

-12 -
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WD 20081027542PCT/ US2007/ 019182 N As used
herein, an@funless othermise specified:ithe terms
"prevent," "preventing" and "prevention” refer to the
revention of the onset, recurrence or spr
Wogogéoﬁ?é‘ or disorder, or of one or nore synp ei?cdr&ggzoﬁmmsz
t hereof. As used herein, and unIess otherMAse
specified the ternms "manage,"” "managi ng" and
genment"” refer to preventing or slow ng the
Stmdb%?jf*%g@?%of SQBFféé’Burlﬁirbyvikﬁ’PscéYﬁ'?i’g ingmalochls datsts. dhere the solvent is
water(lths 6616a¢ is 20 drade. one or nore synptons thereof. Oten,

the be nﬁg Ls%h ﬁireigt aﬁlg %Fﬂ%ss aérw?se s}ﬁe{silf' acg&eqer | eosdr"-{gt’ meargs a

prophyl actic or
derivatiye @f B porpppundithaleas byfb?fyeﬁ Slsilﬂ@eiof otherwips sehchimder biplogigrd| conditions

(in vitah bﬁﬁ&n% f(’ﬁi‘d%&&hesd%ﬁﬁbﬁﬁﬁ Bxadplet &eﬂ'rﬁ'}?@édtuhc‘ﬁﬁlal Bt are not limited to,
n_ anount

tive anp a S

compin Fit KPR gli%‘\ﬁ]'ié% 57 %Egﬁ"éﬂﬁ B ERLEP e PR
biohytrabereble attern biokudralyesbbrkariaiates diidedobyzabie ditmoates biohwirolyzable
urezdé@ar@%n%dﬂyﬁﬂl@ﬁﬂ@sﬂﬁ&%@o es"Bhfr é&%k@%r&ﬁé@%@&o@ Qompounds
that oM L] Flg) %(ﬁgase or disorder. A therapeuticalTly

EIF‘Pé??t e unt of a conpound means an anount of
~ONG, leeripeLmoieticag Brotijugabantepicallyibe pepaded martg vonl-kuotvh nattods, such as
those'i:lgs%r“lgﬁ i %wré@‘p'k %d@fngyéﬁ%st? atnP grﬁé)snggrgbﬁaelf‘?h t94b g2 (Manfred

he tr at nent. or, managenen
E. W%iiffsra - P ?@%S*sﬁwéf'glﬁec&si(’éaﬁwgaéﬁ@eﬁls&bﬂer New York 1985).
15anou nM ugd hereincodpaiss: @lier&ise spetifibd) de e FBivRyirolyzable

carbaﬂ!ﬁr”a"blohwiﬁlgr% caf:bg@éﬂ&esbxgi{yd )92&19]@ u {(ﬁpgiﬁ:‘%m%r drggga%?e

di sease or I SOr or e ahnces era
P"OSPé‘f"F i By aai'fbﬁi*f’éft FshoRatre prisle@nd Bhosehiss respectively, of a compound that
eitherAS ) H&R Ghoti@teerd with Mtk Hidﬂb@&ﬂ 2B Iikg roNhS Gorﬁ;ﬁﬁﬁd fn!lt%ﬁin c(ﬁfer upon that

compoﬂdoa%tj%ntz%ageédsf%?olple%ese .{rsz{ev%t su\(/:ﬁ as L'Frﬁﬂéice ddu'a on of acﬁ?x? or onset o?" action; or

n preve ease
2) is Hiplegicrlbrinacgye lpqt s\eonerted & mve:ctg thedridegically active compound. Examples of

bmhypfomhwb a&baiﬁaaashm@%fiﬁ@aiemet AnRdND, imerais&ramg NALERARS
al.one

ethyienecri,[%mﬁiéc Iax(r)nhno l%,le{i%c{? eyt Jkﬁ'ﬁg‘fﬂ g%emcgﬂic&:%%tﬂgagoxaanc amines, and
polyefheophipbsact i ¢ benefit in the prevention of the
di seaseas I8 ndr&hMnd mewi.@&isb Gitbinka, el d el cisie?eomw

can en (OnpAass n]hzrm unt @y npr oves ove@?t
enCOMRAZISH o) 5‘3&“&0’6‘?’ 2 %i"ri‘&‘:‘?é%eft°ﬁ b‘F’c‘) pHyAraRtereriealyistemeepereally
enricltgd gbinpeungs ofghily irretion. agent. I n one enbodi nent, the

C ONMPOUNgS, Rk Qéfélq Qﬂd DLE L RYiS 1H§i§d%cf Bl térﬁe@lre%:qgncaliy pure”

greventlgg / or nanagenent of Cancer or
means;g EunR Cesw&ﬁﬁisioaﬁ stergeispipespf geepprwprd g iptubetanifady free of
other siagoiabhére af thizebingound NFbeEkald)lefa feedndichlBl pukd @ipYsitidrd of a

compd¥i, IIaQH E gné l!ilﬂ"c:ll c%ﬁt,relt \mlﬂ)ecsggg?z%?& .'lgsﬁ'&ro?\{he%gg sqg Ene.dnp omer of the

eXhl bit "anti - prO ferative e I OUS
compannd; & stereqqrsrisl i Ry CIRPORiEeh Brscompewd hawae et ‘éi"ﬁ' gters will be
substanghlly B df hﬂﬁﬁdikdf@m&d’bﬁth@cdﬁ{ﬂounmﬁ@icﬁi&t@éoniéﬁ@eﬂ@rpure '

| d t
compfrﬁ'ld c%m%n £s %Fé:gtbr t§=§g %Hig}é;g)( #v @r\toog gtrwé %ér{g ison-§kv%qtinpound and
less thag gboyt aPié)bY “tggiﬂivef HeFe giereolsPreT ohte cempound yosherpterab @ ater than
about OO BVeifh 3f or@lsterldisBmt ook co%h‘m&%ﬁa\ﬁd (REHOMABIBIBY weight of

the ot%g s%reo?é)gmgrr%e ﬁ%%bl r%?géngga %vbn §|gre2:g r st aeat%}_ﬁzrn'v%gt 95% by weight of
one stel@@‘sgm?r of ‘pl@@o@p((qnﬂ andless thaugoul Ko §h wyight cMie2ther sterevisomers of

the co(riﬁodiitﬁ ¥d ma-siﬁpﬂefe@atﬁ)k 168Ythan LHGRO7RED (digh i&?me%}erecj'ﬂ.lom@pof the

comp%nn% ? r!nsT\%ﬂaq %?)ﬁt%/o {?v%k 55 oﬁ%{ﬁ 549 ltsgrg% ff tllfxIo Eompound

GRANTA-519 (mantle cell | ynphorra) REC— 1 (mantl e cell
| ynphoma), Mal ne- 3M 13




10

15

20

25

30

33

35(nel anonm), MDA- MB-435 (nel anoma), SK-MEL-28
(mel anoma){_ M4 (nel anoma), SK-MEL-2 (mel anoma) ,
U26681 (nultiple nyel oma), KAFtPAS-110

(n gki ns | ynphoma), KARPAS422 (non- Hod
WOI’;‘}?'?Z%Z) OCl - LY-19 (non-Hodgki ns | ynphoma); @‘%307]019182
WEU- DLCL2 (non- Hodgki ns | ynphoma). WO

2008/ 027542PCT/ US2007/ 019182 Exanpl es

of cancer and precancerous conditions include, but

ar e not AsiupRdtherpin agd upksothepdscinfisated. e teims: Steﬁ?&t"é‘i‘\‘ta"}’ enriched”
mead@@&omﬁos@tﬁfb tRa3 Qorﬁ;ﬁlﬁaﬁgrﬁﬁeﬁ thah Gbdrd 5M4|Hy®fmg$|t ofdne steleBisomer of a

coma/o?i{)) %lrje% clr tohﬁn ﬁ‘g 2& gdza}b b\gryv&lgfét%fﬁﬁe %’Eéci'ecglo Zel a Cé)h'nglgnC h%rs%era%ly greater
than abougm by weizht memprqf@ralg}y g{e@t@y@pﬂu @p@ @Vg@nﬁq&nglﬁgf one stereoisomer

&Q%{,,QpZQSSZAl publ | shed Febr uary 12, 2004

5(Treat Var z es. of %3 J?% " I

2004/ 00 e‘i?d’o f“f S RBSTVES e 55? n"iiﬁ{‘ iogperically pure”
mearllwéteoqmmhwﬂhrrpatel compBitho af @ sympdEnd hplingsong kkig| centdr uSienilarly, the
term E‘M@orﬁiﬁﬁ&lw BEEhddMimBinl s ls{%%{nlﬁ&qw enrﬁdhg@g)n%yxtlgn of%Q:gﬁ\pound

t hese references are 1 ncorporated herein in
hav“lgt?é‘FPh‘é‘ﬂF?"rt%t i es by reference. Specific
exanpl egsatedd@rirg and untdssictBerviie tindivaeedibé telrh Halkydtirefdds to a saturated
Sﬁai%@%ﬁ{ S bQ:InthQi%y§1l‘glc7£'bonS}%9ﬂ E ﬂﬁmgal':@ 0Q0&, tc].)rX@ Ig?égﬂﬁg herein,

st cervi I ntest | n
Represgatatjve ﬁﬁ%?daﬂ“é‘gh%P‘a ﬁlh'horrcé@@ uWFﬂ’h‘mﬁ*ﬁ‘ br ai n; head
-n-prafvd, -Aaely, -hpeagl and-pat6s;; wﬂ&kdﬂ&medmmemea&ylsmwnﬁc

el a S
-:sop?cﬁ)%@-—s@b atlly}é/ dléobug.h %ebu%e Rbgen rré’é’u g"%@{?@%i rr%ﬁmg lﬂug
2-methydrentyl, Sopethylpetyl rﬂgmetaﬂe% Dethplbenl.dogetiriteybne
4-mebBAHeRYY, 5-SiteHyIbaSy! - Hinfdki I E | 08 Bheaike, TRALES NG also encompasses
cﬂ(r nic | eukem as, for exanple, |ynphoblastic,
cycloalkyl. . . .
rryé’ ogenous, |ynphocytic, and nyel ocytic | eukem as.
The conpgewsedihecsfin, eiburileyy etheriwise spepifiddethe toad “éyoloalkyl” means a

spemte &:?ﬁkylﬂgﬁﬁfn‘ﬁ%ﬁ%ﬁ 519; 1BlcatbBn aQing gnﬁiomst@n@ﬁdgrm ﬁ‘éémgﬁmg double bonds
Snetastatic ecl

be“”E‘ﬂ'rﬁ?‘&Dg a[OHBL Efd’éay %WP’“&W’@‘ hige e Fé“lﬁ“p?‘?i‘ of 5%\‘7‘3?5‘&‘5‘?5‘ cycloalkyls
include | bugara netylimigedyd, oydasery}, codehugd) @slopengy], ayelehaxgyl, emleadamantyl. A
cycld%ﬁ@?&gi/ Bpﬁfb'st?th(t%@%h m'f@’ér%o’?é @ftﬁé éllb&nﬂeﬁ&saaé LSRR below.

gl 1 obl astorm me, brain stem
gl i oma, ASYSTd s ﬁ%‘gﬁ”ggssﬁﬁ‘ig'ﬁ “z&‘r fhe fegpopikony” refers to
-O-(dtayl), g{han&tn agbu mmrnafdeemtrr emmpbk bgmmy irglhide t@t are not limited to, -

ocranaehast, ")‘?t‘“th BREs,) AP, gﬁéﬁﬂ;)ccH and
2001 ] go en rog i orra, neuroe’n ocrine tunor, rectal
-O(CadBg8gar ci nomn, Dukes C & D col orectal cancer,

u n res eCtA@b:'s&i ]fegiu‘? rtl‘?e‘%&r@i “aFﬁ’F QEQQ %arb%k%&r@&étﬁ: rmg containing from 5
at ocel uI ar carc

to 14T TS PRSP of LB ARH EBTP 6 S FARBR S or. AR ring

structuegsikiestinde qo@ipbynds kiodgldng 'csmbienpigohragtuosuciHadgdnion b, or tricyclic

comﬁowm;%u ag u%&e %9&4& &a&%ntc &MQ&H&?H@.’M g %E??ﬂ%@ dﬁngﬁmﬂ and the

fuse I
like. f%ﬁr’rﬁsmfaff apx) ﬁ‘i?ﬁ%‘ﬁd“ﬁgféihﬁ@t'@ﬂEaWIMFF&y‘( I"& .%Fawl
phenmmh@nginmd naithyt| udi ng, but not limted to, ocular

el ano maﬂ)s’ us%eﬁg{? %H& urﬁg'.é 8 Qﬁwéeos'sgmf' ém{he%}lﬁn‘}:etgilogﬁ(”%eans an .

ef fusi on nesot i oma rorre peritoneal carci
am"ﬁ%\ﬁbm‘g W‘@@& Gora 56%%7”?&)%%["3’ g'f/PYé@B pogIsEonsds- o ffie: f"@@?‘t three) is a
heterbhtB BI(E. 2S5 AIDAER ox 36, OF AARFINHeteCtHrAMRQ YUSuhasGttlidel Bmpounds having

one c%r % éngﬁf‘uc&?es sughI a2 Ong-y E Sc;r%‘lcl)Jcﬁé 90%%5% ,rag %ﬂ as fused heterocyclic

ossificans pro
molcfigy.e{BIey OpRPEYIS MEUHBAN o B Tisd th oY), Seasbfltoxadiszolyl,
yrldyll,&'ﬁxye bERHO DAY, thisphese alikali}ichdefRiopitall tdnddisoxazolyl,
carci noma, Wl denstrom s 30nacrog|obullnen1a
smol dering nyel oma, indol ert!%yeloma, fallopian tube
cancer, androgen independent prostate cancer,
andr ogen dependent stage TV non-netastatic prostate
cancer, hornone-insensitive prostate cancer,
chenot her apy-i nsensitive prostate cancer, papillary
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In one specific enbodinent, this invention

enconpasses net hods of treating, prevqhting or

nanaging various fornms of |eukem as such as chronic

tic | eukem a, chronic nyelocytic |eykepi

WO 3 &@Q%%nphobl astic | eukem a, acute nmyel ogenous Rorsnsz

Ieukenla and acute WD 20081027542PCT1US2007/019182

nmyel obl astic | eukem a, including | eukem as that are

rel apsed, refractory or resistant, as disclosed in
benzpjsaghiaznlyl} quineling l%"noizmﬂmr@b’bs@z?‘ﬂ FIRFIDE hsazpamhdmidazolyl,
benz%ld&@% thidddlye, benSothifo B, k&bl pyrazélyis lseﬂhialzdilﬁlt yyrhlyZmyI

pyr:mlgmﬁ{ gr%zemyl &nﬁﬁrenﬁbﬁmnohn)ﬁ op%ma@izangféﬁﬂéow#b% quinzll(zoliny 4

sues
quingatimichssidingl, pyrimidploexaglyh beagp[{ ldicxplesnt &.3tdingroeeprdl b4ldioxine.

| eukem @ usdarHpdiss amlﬁlx&guﬂ]wldemmuame &aﬂt ﬁetemcycle” means a

hobl stl c |l eukem a, ute nous
monog RS BB ok Pt BT TV S Re i aprars i ipg 1 or2
muitipédl tmpdedid thefingatbos gongrin xtdbising htterogomospeeifitallyriad 3 heteroatoms,

mde;‘ch@énﬁ?)éelec-{éhefr&@ Emogénel)}%@grﬁ gnd Juﬁ(ne rH%téch)@leS{ %Q@&dﬂﬂ& include, but
pati ents who have d? E?ES' 0 kem a

are ngg %‘E‘Fedttﬁé?‘ﬁ‘ﬁy Dira @ o "V%"l‘: lS’f"HPCB‘F‘ et?:'@?’l" S prg Maggeyelic or
bicy¢ter Representitiee lthegrog@akeinciodayvoonpbdlingl, pprdottidiohs, pyHodidihg miperidiny],
pipen:\%\!%nfie]fx)rdg&gﬂ ¥ vAEro agiﬁllrl;lt é;manylr &Ie%?l {eg'a]%fd%fgrgméﬁgﬁﬁopyrany!

pati e ) \i/en after ensi.ve treat nent
BT RSP EI G PR HEPoPREY} B rahyarotiopyranyl. A
heterbtyci 6ih) @by Bpasubstiutaindedtistietet., thi s i nventi on
enconp a%%?ﬁecﬁ%"egﬁ) qu lQII le,sg ?ﬁ?rulﬂ:ggecﬂ{eﬁvﬁgt Ing ghtggrocyc loalkyl” refers to

managl ng varil ous I NC
a GY‘NE‘HQ'EB@@R inwhich ?‘ﬁﬁﬁ‘dﬁ‘a of m%rbﬂwﬂst iathe l‘!quﬁﬁﬁlg?pg by a heteroatom

(e.gJ@f®sravia heterogenous group of neoplasns arising in

t he reti Cw qg%dm h yq}e{\a(f: en%%epng{gd structure and a

" NHL" re ers t%"‘r’rta lhatAPthf’re'S’alé']&'”“i'ré/na pro era

nam¢ ginphHortdradresthi depidtedestrugspretisie b ayraried spst weight. In addition, if the

stereb&ﬁh%’y'lﬁa Liviealre BROSStiontR %tnEEQJrE Q:%t ﬁﬂif%@ wlldx Id fulee&ara@el bold or
I nCl ude

o B b R oA o FEERY % B el s oSoeli
sterebigorpérocf/iti ¢ | ynphoma of internediate differentiation,
i ntermedi ate | ynphocytic |ynphoma, ILL, diffuse

poaorly differenti CyY4.] nphoma. PDL,

Pog) Y kAL LSS LTSV S IBIE B Bkscmaeny

201 y nph Gitvis, in BB GG ¢nchbiopdsias wethods fiyphtingg preaenting ayd/onmanaging
vand&g dfsgb%em %sbﬁief‘sq;slné a%%&ﬂﬂ@ﬁf &E%veﬁﬁm\ Qxea ﬁlﬁﬁﬂac%ﬁ@liy acceptable

m cr oscope ul'ar, diffuse, blastic and nen

sl E‘E!YPéB Iﬂ?ﬁiﬁﬁﬁﬂﬁ‘)”@@é‘fﬁﬁ‘%‘%" of di seases and di sorders

associ atBzdmplet bf diseases badisedesy inziedk, by, are ivd Emiited®, cancer, disorders

_assoa %{l Rf Q#gﬁ& n%f'kc Eéﬂg ﬁ?cluﬁh‘lg (ﬁh%leﬁ%eglghaml’gﬁl%ghgmme {“CRPS™), Macular

anmat or ases t ol Nnmune di sease
Degfﬂﬁe@@a&ééﬂa S et drames Skin P PPy Rl pan dearders asbestos rolsed
disofdaG] @rdsalc dilesef Semunaeftiaicy deomMasoCINg ﬂxsdid&@,aﬂﬁ l,njury,
atherég)c(iprggl? x!m%%etap § g}lsgx%g}él cg/r ?Jgéti%ﬁﬁsﬁﬁé? ar[derella eg dlsgx% sy er%oglobmopathy

neovascul ari za
and giggpdglysor @fﬁe(é@fu ﬁ@ef@khﬁﬁf@ eelaggd digpadess, 5@5@:@@ varm}ls dlseases and
disofdesOor ders associated with, or characterized by,

o, - onac iR AR SR Yt elteq R b iy fbtng and
“roagrpiniiteial Whibaeradicatidnior emeljasstion °if hﬁmqsmrmsorder or of one or more

symﬁﬂﬂ@&@éﬁ@ﬁfbcﬁw:tﬁ el fise B OF HisSr ¥ IDERin Q8 BtchB thd feSns refer to
mlnlm:?n%t\ﬁe r %S dr 0%‘8‘!!4[’?03311:;529 the \Aaseage oxgdlsor er acaglgag ?i‘er the admmlstratlon of -

uc I S, estos-1n
one GOV eraphpsiicdir wrapeytic aperS g9 EHRIgAt 3th sudheat cb@ase or dzsorder
hypercal cem a, stroke, circul atory shock,
periodontitis, -15-
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gingivitis, macrocytic anem a, refractory anem a, and

50- deletldQ syndr one. Exanpl es of pain

i nclude, but are not linmted to those described in

ent publication no. 2005/0203142, p '

““%%@%%%%ér 15, 2005, which is incorporated hﬁ&@?§ﬂ§§M9wz

reference. Specific types of pain include, but are

not limted to, nociceptive pai n, neuropathic pain

35mi xed ,pa f.nocjc e and neu athic, pain, . .

vt scer af® B8l 85 G ot S RSt oSt ppuenting
and wéﬁvantwn\/\@fq oot 9@?@4@@@@@@@@@ OB spread of a disease or disorder,

oroﬁxaaph&ss}qﬁptmﬂhgﬁgﬁl ve pain include, but are not
d wth chenical or therm

limted,to d ain a(i qlatg
burns, CaPEdEFetyandygiss otberssspesiicddhe eres ‘swnpge,
“marngging baadt“htnnaglem?nt’r’ rderrapevehtiag biuldwingthe pRBESIIO, bifeadai orsening

o in
of a tlﬂﬁég%elil%? glsatjdﬁ? glla‘?e n%gitalqp eﬁm@ém?&g}’e%&g Cind geneiéﬁia_]gffects thata
subjegt %Pﬂéeslﬁm ? epixlacys A teHpetie a%f%@of@pwyul( mm}xre of éfe|disgase or
disordgur ovascul ar dystrophy, reflex dystrophy,
synpat h I [ .need pain syndrq aus .
Sudeck g% P%Q ﬁ%/gég’?%b‘ﬁun Y Oﬁg oneuro yg’t % %Eeﬁ%?wté‘:ﬁ@‘b%&épve amount
of a qempgung iy %smbmt pélgient Ffamrn’ath? %tharyequn@ béngtit in theggemimeat or

manageéni loﬂ:h disea%)&tdxgaﬁfep@r i:cﬁdeih?%[' ﬁallrgﬂn&e oﬁ:e.a(nchﬁfre Eﬁth@t;rﬁsdassomated with
cnraoni c

the dEQaltse br sor SIH] otherapegtg (iakéraffec(t)x eaaq‘n n %J)? cBgaP?]und (6P apy amount of
therapgysic 38‘591?’ é 8e pran pombpiaakiauuyitpahen }heradlea yétidhprovadas @ plakdpyytic benefit

in th@@rﬁ&meﬁ B:Q{feﬁlagéiﬁdﬁt of 46 Hﬁeal@&%oﬂﬁ@tﬁ% terﬁn%eﬂ)z}pgﬁfc lly effective
hi ¢ conditions as those | nauce

@J neur Oﬁ) lu
amd3F i SicamESHs AR Hou e 7S OUFRY GPatrluces o avards symptoms o
causqs‘gf diseask draliserdar, ot trénahes the: tl‘iemnwicmﬂ' d’a&_gbﬂﬂﬁﬁﬂhelﬂaérﬁpeunc agent.

syndr OnRg ysed Wb, a lﬁﬂg'llesgﬁg Jcﬁie@t Q‘E }gﬂg&lcg‘iﬁ/ eﬁ'ectwe

a chronic aln di s er characterlz

+ amough r‘{%l a gpmpqpad fSoﬂﬂlWﬁfgsuff'ﬁaqnhw PfYett Reliseasp ondi afmém@ pmvent its

recuramoK eftlprophyddetictiliy@flatiivadyoum of p &brﬁﬁoﬁhd fn&ﬁ@ @H 8for oftherapeutic
age ntS Lﬂ)&g‘ﬂr%c {an? with oth]e? %H@ | v|v]¥clP row%leg mﬁhyﬁﬁrcwgnﬁifﬁ in the

per al gesi a (exag response
prevqﬂé%‘éf&%ﬂ qispagen | e Fﬁmd‘ngpb‘d ﬁ%&@IY)eﬁeﬁa’le @mphrtt cangencompass an amount
that i6hpRPEPORI ipAIpaYIExit Or dihendefithi bioBly1RYE Qfﬁcéé?y o anotlie? Bfophylactic
agentO of severe pain after an ankle sprain); regional pain
that is not limted to a single peripheral nerve
di st ri bistone ambedigent, ithe pempaundynsevidpd ihateinome gsed for treatment,

preveﬁdtﬁﬂandf@ntaﬂﬁﬁﬂ effofl dAnddk 8P08tedahQ¥éua BehaRiRe MR AR AR ﬁércm otherwise,
ic,skin ch air and na

and S AL ERAPH Y 1 of B eSSt a8 G000 Beb e aicgpovnds providd
herenggy@(lampfpsol@ﬂaweans og egrémme raictrenlls(dvidyteamided ol madtiadlis described
herei ¥ WHIDARSosé REIWHAR theldi L@éﬁpﬁ@&f Jah&} L ifeRide tdﬁpé,@ not limited to,

a5 X o bttt BN SR e ol Sk NS 59 dune. UsTMG

(gliokiastrorap witraeyseinH T A (rivytant @5 R rgbold sstonGRESH-B VY encargblaedma), SK-N-

MC (héuedpidRmal we- p(%osE}Ré M4 Sjea&r?fr-é‘z‘ii (@Pegétf ﬁ@ gi%rb@ HCT-116

t ed
o A g B e B e
HL-60 (Jetleaia), 00502 (laakemss)l ASFEEDng), dlog 921AHIWCDH1 mtauagj ch H522
(lungﬁwglm&hgtélﬂﬁnégxﬂ) REC-1 (rganﬂe cell IympPolaE)Samg. me-3M

di seases 1 n not

(melappmeeMPLsMB-Hd melpnpme), S}Sdﬂﬁ#@éﬂmawm@) M14 (melanoma), SK-MEL-2
(melaBG9H]1 026683 Z&MlpleﬂﬂﬁﬁléﬁheﬂAﬁﬁfﬁaﬂbﬁ*@'&QHc JytHoR1), KARPAS.-
[ r

amz(%égﬁp Q&pﬁ&?%gﬂ E%ﬁtqap%(ngfgﬁggmﬁgaégnm&fgga BEBLCL2 (mon-
Hodgkigg ympherpad synptons skin di seases or disorders

characterized with overgrow hs of the epiderms,

acne, and winkles. 30As usé8-herein, the term

"keratosis" refers to any lesion on the epiderms

mar ked by the presence of circunscribed overgrow hs

of the horny layer, including but not limted to

actinic keratosis, seborrheic keratosis,
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follicular keratosis, palnoplantar keratoderm (PPK

keratosisféglnaris et plantaris), kerdtosis pilaris,

and stucco keratosis. The term "actini ¢ keratosis"
W@ﬁb&&ﬂ% Eers to senile keratosis ker at osi s §é§ﬁ£hﬁh&sw2

verruca senilis, plena senilis, solar keratosi

ker at oder na or keratona. The term "seborrheic

keratosis" also refers to seborrheic wart, senile

wart, or, basal cell papilloma. Keratosis is

char act EFIRE ?f)?a’ﬁfﬁéarﬂrp“??ﬁ'i"’émé}f cqritiopsipg i i are not limited to,
thosesgaypitedit USopaint a@p6,28 1,289, and 68855 1 7ab Yullenm IS various U.S. patent
publﬂ%ﬁg ﬁ)sZechL %ﬂﬁﬁ}g &Biu&ﬁbfgos%ooﬁﬁ%lﬁﬁgﬁuﬁﬁ Qed%ovgmb% 2004

faces

(Treasohens 76 Ws@ém@rt&s@me}rpp@x G98H0G2ABT241) pubished B 3 2694
(Tredo@estol Nati@fsalyp&chf Oanas; ﬁidtzawomsssm bﬂﬁlshed May 6, 2004 (Treatment of

ct.asi as, el,ast.0
Voo RSFAEAE ARy, EELADA 55103) BS0e URhR S IERLI, o
May § a%ﬂ% Siteod éxsﬁaswfewp@mm 'gmmraw barcintn mheerbraﬁsla* bycreferange.
cel I ul aSpﬁfmlxam m &mah&r fricibé, @ s ar@m Aafted toC&JnLer-Q@#dw skin, such
as mquno?nSI m denesgre lavrrxrmt or NUFRR at[r &P
% GRIPE 3T ST T é’éﬁ"l’ E?i‘F%‘imi’?gF?ﬁ ﬁrﬁﬂa‘é’s p‘i?Ftate colon;
r ectug'k FTW“@F braigs head @I’ld vhck:ghudet; testeh) &idaeyt; aricrest band; lbpleen; liver; bladder;

larynﬂVrﬁ{sQ rp%%é& gy Atlbgvrﬁ%éj Ednild.S mci:loh'lg&ndpkﬂz pﬁ{lgudﬁgi useful for

ronti 0, @n condi tions, diseases or disor
a 'H%ﬁ‘z‘safss th Rigo %P'@’s‘me BaPWoTE HrBHite mygslomp and acute and chronic
leukeprpag & gkanplé, ohphablagichmyelo@holsi m&&yﬁ@ ,ancf dﬂiﬂﬁdyh@ Rgkemias. The
comfdRa ; kerat oses
e g B PLE R B £ L OBy or
meta g B8 ®asi s spi nul osa (TS), erythrokeratoderni a
vari abi Ditger §iekify carced tileh@is) it ke had linSited B biRAEEdIMalignancy,

amylbgbglzp yaglﬁbbﬁlstomal %ekﬂ?gﬁlle fllae?%géigpe% glplg,%'{ﬁt Spie bl'alll:ll érerDtetjsléase

anoacant ona poro or i1 asi
g“Ob@é'IOF“aé‘é‘i“tfPﬁ%’é"O%Wmau'@ﬂP steuEHiom; Rag prpERpis malignant brain tumor,

malighant dlibaaptasiest dilighint gﬁ&flﬂ GHEPEOOSstroGind) 8 fsdOr N,
oli gog&\ﬁﬁog}glgxg,:n%m% grlsill;é:ttllrx] 9 Or, %&%&%ﬁ%ﬁé@ies # é?@Hézolorcctal cancer,

““W%?H@P é?iefeftémsycmwhmHy%igl@evmcgﬁuh@armkﬂw&mms sarcoma, karotype

acuteGRYHI QSRS hItemif) rcho'nﬂ:erﬂ Ibﬁcemﬁﬂ@Lﬁ? LGS fymphom a, non-
i Sordéers

Hodg:'ll'ing% fa;g%ﬂor%é cb%nregu mgmufﬁ]é)a)a lfla!n?%g%ré(ﬂglglep %@ddﬁﬂﬂse large B-

- Cell hymghomy [y}w eats f@ﬂlcﬁbr lyRPB&HQ 2888 thEAMmelapand (lhibad metanoma,

mclu@ﬁé,‘ﬂ&?ﬁot%ﬁﬂeg Qpéculm%ohﬁ), hﬁﬁﬁ{aﬁﬂﬁét)ﬁg dng ﬁllalngngxt pleural effusion
ench)Spec jfic exanples PG@’ pul_monar y
r

’“85°F1"‘§5%‘P% BRS8N Bt RY atay oA EYeeologic sarcoms,
soft tigsHlersprramy, shipppdeensitonc@ndsautitia Letedusort dsdodynsisude,
leio U§arm ﬁ%djlst)ﬁh%- Sglﬁcgns &5@&%{\1}! I’B%mmﬁa\étm}r prostate cancer, resected

highe ertensi on P : secondar nonary

igh-Fioh ot e Sa'ﬁ"‘(*gwnﬂﬁmﬁfahﬁe A W caisieEa; Walppsrom’s
macr@fipirudioampial dranlderipy hiyelnauh,)ﬁndlglm htyeh&h,dﬁijopﬁnnltﬂﬁl’taﬁdﬁr androgen
mdep@ﬁ&eﬁf prodtatd }fﬁ%ért %&g@g dé]P %Qnt st r‘if%ﬁ rtr%ta@irahceér}éstate cancer, hormone-

ertensi on: 1di opat hi'c pul moha yperten
tnsengt }yi? RFBBEF Cansen ﬁ“t’fﬁé’#}?’%ﬁ'@@i‘%‘ﬁ’ét <TPRT, PRPIEAY Gimrid carcinoms,
follicplat tnprodt g&rcﬁ:ﬁdnei; hﬂ@tﬁfal‘yythyrfolﬂ’t@fdnm&ﬁl ar@ll@SE RSN, P a L;ﬁtéc:ﬁc
emboBiHhdP rﬁ?ert%.g R‘%E}ét&&%: ag%{ingr QIR Yo QXIPC%{ is G fac%c)fy or resistance

associ at or 'second
to °h?7‘%9ﬁ’fﬁrfﬂé’m’a#d‘%5?§f unction, mitral valvul ar di sease,
const r i Bitdn¥ @pdadic dﬁ%@nieh@ thisi@hdnkicn &{ceﬂﬁpaﬁ:he%,methods of treating,
preveﬁﬁﬁéjéyrﬁg%ﬁgg Q% h&{‘iou C?q'rlngsil; letﬂ(em:gsss];:‘r%hba;s?:ym{} 18 A yl*j:é: :‘I?}Jé(emm’ chronic
my""?ﬁy% %@m'écﬂcvta@ewhohlsﬁlcdwkaﬁn@em mYENBYRIVE ﬂeakerhe and acute
di sease, HV virus |nfect|oq drugs and toxins such
as fenfluram nes, congenital*‘heart disease, pul nonary
venous hypertension chroni c obstructive pul nonary
di sease, interstitial lung disease, sleep-disordered
br eat hi ng, al veol ar hypoventil ati on di sorder, chronic
exposure to high altitude, neonatal |ung disease,
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Exanpl es of asbestos-related disorders include, but

not limted to, those described in U publlcat|on

no. 200510100529, published May 12, 2 5 which is

[ rated herein by 35 reference. Specifjc
W"e’@@zﬂﬁ%@é include, but are not limted to, PCT/US2007/019182

nmesot hel i oma, asbestosis, malignant pleural effusion,

beni gn exudative effusion, pleural plaques, pleura

calcjification, diffuse pleural t hi ckeni ng, rounded
myelgplattis dqukemis, inglhing leplenrisssha are relpried, ueftpotomnuaesistany@s disclosed in
u.s. 3%ﬁémm4mm§@cﬂlém&ﬂ-&%mary 9, 2006, which is mfo’fﬁ:rméoeiﬁ its entirety
bymﬁnt?raS't'C di seases include, but are not limte

‘hose described in U S. application no.

11/ 271, dBaterm {*lepiemigd\refistsenaligupnt XOOBsmanfitiedbldsl-forming tissues. The

leukdnﬂ& ﬁlE ﬂaésatxt&ds e Hﬁ'it&i tg}/chkﬁlfmel&ﬁgﬁcﬁ:yh (H@&l@ﬁ{l& 'cﬁrogilc yeRétic

leuk % ”E$ q E di sorders caused by human
cukeie F% & Pphghlasy g jekermiaods Erelggenopy euksavia and gpyte myelpblastic
teukepnjia. fﬁledplﬂ@muaump birelapyeal] Rfradfory W resiXtantio cdﬁblﬁrohﬂeherd.py The term
“relaﬁs@ﬂ’oéé%é to al'mtudtﬂfl %L:@ ';Elme'i_’&s vBr %ta 1919 Iaqg'msJT rg%u?( la therapy

h % %? nexi cana, azil1ensis,
ave Fhf BB e“'é?m*a PR iR @aﬂgw apdi flecrease i apwhﬂnlo@ cell. The term
“refrapgoye bomeastsitS refdrs tohil ciib@hstinice herd path@ils| dven Ster IMASRA brkatment, have

res;d,§,[ }ngﬁgilymelrgaﬁg@nosone ssp., Toxopl asma ssp.

vaus di seases and di sorders caused
by non- MATREAT SPRT faerehadiment thainaeition snooppsssessrethngs of treating,
preventibg brirdrhgidg b@ouB@baﬁde\émas xr%ﬁlaa@r&mqm ﬁm sBaRshA (NHL).

The t npﬁ%ﬂ horrg’\e%}g I tﬁgigter%%%mus %(@ﬂgﬁpaas:m é{lfngg 1né]§%|§?)culoendothehal

Irneria Ssp
and lypghatig é)fst&’ﬁlse (R RD eefesetd, matigoait friogockoraybiéfratiorcéfugtephoid cells in

sites Sftthe AirRurid @Y stdrh, %Jlﬁﬂngt lﬁmpm&fi Ib@ne thm IsP8dnS liver and gastromtestma!

t a asls, to SNDSI S
. IS e S i, Ao o
lymp@qlm@ﬁlg{gm@d:amq;ﬁqrggpgpn, d‘;tgmeglpteﬂ}gmpm‘tlcaﬁh[ﬂmma, ILL, diffuse poorly
dtﬁeﬁmkdaﬂﬁﬂﬁﬂtﬁ%cslymﬁﬁ&t{ao?ﬁErdeﬂﬂr&@hus] RGARL, I sg’small-cleaved cell

tric stom asi s, strongyloldi asi
YmebgS, E% 3’“’“?31’ %wﬁ?fa@ag awwiﬂﬁﬁﬂrednwirf sl 'aglplsomas that can be
scen wrlehtbe enmmpag(poduldr,amffm; tslgstis aind saémis Qb eA$Shonamd

d er mat i Ekﬁnpﬁé%ggm@’s ers %&%ﬁ&? e 5or {;h]égE%(e?'an[by, undesired

Pode I Ci ency sor ers 1 ncl ude,

a“g"’ﬁ?rﬁf'f H§' ey, bt #p a¢¢ et 9. BTy @Sﬁaafﬁpwtfwamuamd'mses viral
discasks,/p2B@ic AR8asef, ialladic Novesd) Bict&ﬁl di2fiEds, ocﬂiEﬁ‘doﬁ!dtsﬁular diseases,
choro%ﬂmlv%%ulh%%éd&@ ) retgﬁtnemgculbdr %gsr Ltpd rugeosw nePHaschar% ion of the

Sam nase deficienc I Cl enc
anglebr Péf”gﬁ} 5¥aéranlqsdg theélesayﬁe%aqdéipﬁo B assoeiated gytt {1 rcharacterized by,

undeslirgdripipipe heisSydleeObE areGﬂﬂfEﬁﬁed\k&rdna&h&rmsls, Crohn’s dlsease, heart failure,
advaﬁcmgﬁfﬁgl eg“ngr%tpallngen {nh%&)%% oxx(h m grndromg osteog-thntas

eavy al n I ons
rerovingFRiereiPn.crastiesy W'Pﬂtlz@tlhmnﬁed fibeasiscasbestos-induced fibrosis,

veteridarg gBORISE, Saliheae)- ﬁkﬁoo‘iﬁfé&i{y@&%a!cé‘nﬁh %ﬁ'&“‘.ﬂvarclugl@r§ SHaek, d8Fodontitis,

; nskent hypa ul i ne
o] LNkl MRS LN LIET S,
ag am’rag’ﬁ’@ml’l'qs 196 P i inciddé, ibniavelne dinsicd totbedoidpetibed in U.S. patent
publidaffoaIng detﬂﬂlﬂﬂﬂe!wpubhshed September 15 @9@%19{?‘15 Q'Tco%ed herein by
se

nc ut are not ted to, thq
refereib G R PR '?5‘ i ARt H'faitedéeyolswe?&g%aﬂmwmpath=<= pain,
""xe‘kﬁf’tﬂ tigweigeRiivn end3@urcpa@d s, painhvisderdl painnuigrapes ikadahhetgion-
operatiye pahy. ef erence. Specific exanples include, but are
not limted to, include, but are not Iimted to,
Anyotrophic Lateral Sclerosis, Al zheiner D sease,
Par ki nson Di sease, Huntington's Disease, Miltiple
Scl erosi s ot her neuroi munol ogi cal di sorders such as
Tourette Syndrome, del eriumi8er disturbances in
consci ousness that occur over a short period of tine,
and ammestic disorder, or discreet nmenory inpairments
that occur in the absence of other central nervous
system i npairnments. 30Exanples of CNS injuries and
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those described in U S. application no. 11/284, 403,

filed hbveﬁper 18, 2005, which is incaqfporated herein

by reference. Specific exanples include, but are not

j to, CNS injury/danage and related s

W(}{iﬁﬁﬁ/&uzggz but are not limted to, primry brg?ﬂf[}gﬁ'ﬁ’fmwm

injury, secondary brain injury, traumatic brain

injury, focal brain injury, diffuse axonal injury,

head injury, concussion, post- 35concussion syndrone,

cer ebr aExaieses nevicertive tedieleds b aredigbliiied torrairersimiated with
chenfdal QAR HUSPERIFE thd ke, cdrhRlbNBH the &N, bQPSYhriG) ARithLoid

mﬂ“é&%§E%&“¥%n$ @%ﬁ?ﬁgﬁg!ete SCl, inconplete SCI, acute

acu oni ¢ SCl, central_ gord
syndr onBxanBlesof ngaopatiricpally melnderbut azatod Hinged o€ PS type 1, CRPS

type ﬁ}’:@ﬁé;@%ppatﬁ&%smﬁﬁy ok by, %ﬂ&YMF&HE%UIaQ@&Q@plﬁ'q}éHQ@dystrophy,

neur.ogeni ¢, shock,
sympz%'e%@ﬁ& aiaReY PRI SRS SaisolEa @3?%&“‘%%@” bgpe, algeneurodystrophy,
shoulderised gusnessposhaadeaiodystvphs eiemrbsus|giapna rhyrpbtlm@ural gia,

|
WL I S AL LA e
pain, tcﬁ“tf?bPR,S ok pin, 'ﬁé‘F%‘BE?éﬂi’eé@bet'Béﬂ’é‘i‘Haﬂ?’alP°s$ FHeke P%Meﬂo
neurdcp@ij dokd veheAfiAfel deuropitlic RGAdILNE sucOahibibseGhdieab By diigs such as

wnmghEQQQQ%ﬁmfnclude but not limted to, viral,

[ er and 5aut oi nmune_ di seases. § cific
exanpl eés P??élhﬂ@é‘: ”ﬁd‘f““ﬁ otomplexr regienal ppin HW“’“W S FP1 and “CRPS

and raldﬂéh EyndRmekT mbar aycﬂiid)rﬁ& peSSisGYdd dﬁﬁ%nz@ﬁ)ﬁoﬁe@ﬁ %&tdf €h2 following:
pain, &vhe arS sep{sn‘ltatg:e%lrlso onr e%ol?egi Jr'ggln(?' f éal‘oﬁ%m? {HJP tgﬂ SRonse ?o i ﬁ%m’ulus that is not

I oSl
usualiyhridtio prd fs’lne\@lgcmh mmr@p@hew stigaipisitat wweh"m pely mildly

painfR0SHair tﬁﬁm&oﬁcﬁﬂﬁfa&u§ H’anc'ltmglé(réﬁt (dENeRY of %e?ere pain after an ankle
| asl S, seasgse, cachexi Ira ver sus

spraif, Bl g AR PG P BT PP R G P S dtonomc

dysraghietiorele s dd@pﬁo Aldgriticniig blo@t fdw awl ldpobalswsis) dGedigehaith twghic skin

r.:hangéa|(l'latnl and nh.ﬂér‘o&fﬂ%@ﬁﬂaﬂ%h cﬁ’thr?e%@ﬁﬁcermé'n} ' p| e ]
scl erosis, systen1c pus er threnatosus |

| eprosy, x?"afd?saﬁ imAgulay l'ﬂtle%ﬂ%@? an d'glfﬂﬁﬁ,ﬁyndmmes I;]nclude: but are not
limitéypahaseidesceibukiallas. patbpwujbhcatlon no. 2004/0091455, tdispd dsayaB, 2004,

whicﬁ%shﬁfo%%t&ir I%$éi§ b?[:bqerglﬁl a&&g:ﬂ%%%;h%sqgém{jn@t ﬁg%t I%Ited to,

I SC
athblﬁlSP’P’b%tq B’HJdﬁB"e O MBosaadyed mrpiopatix GARMY): choroidaln)
neovidanlatisation (ON\OVIR Ethiabgl ghat: @pitheliym dabhab2RO@EDHRRE htfdpBy of retinal

: [ de, but are not limted to, all forns
plgmgli?%gm gﬁm (Eﬁt}l

Ltions” 15i nvol ving at heroscl erosis, including
r est enoSranRlps ofiskip disereninclish BrirEor Biited fonthgss described in U.S.
publiafidh @pl 285921432 8AL, Ipﬂ@hshéﬁ fepteabeany 2@5dwﬁiﬁ:ﬁlfst1hd&gmraﬁd| herein by

referéq%g n§pegff' c\é%HLsai%flb%F CF Jolt Rl 5 &e?%és%ypnde}%lgtgd 5}¥nptoms skin

nvention I nc | seases of
diseagagog] Fiwasré ehagpcterized rveth avergwthe & the eriferas, aqpgiand yrinkles,

I i M t ed Ab @sedRRAM, IRNGONARI KT refily t%léhﬁl I¥e/ak on ﬂﬁﬁsﬁﬂ&frﬁ’s marked by
ntion

e T I —
keratt)!i*a HEHorhvin k¢ratarigl ksptaasanphopraTigratosiviobicelrsjs Baripatisase), inverted
fo ll;oaﬁg k@'ﬁﬁ)blﬁ‘ Qalnﬁﬁginﬂip kéaolerih U‘PFS tk@r@iosnk pRhant é}tp'léﬂﬁns) keratosis

pllar gtlazgg q(erdp OeS[lSC u[th% Qe%%u%c&ngcq(rg’atous@‘ a?so refgli':s % '\s/e?u e Jceratos?sf keratosis
senilis, verruca senilis, plana senilis, solar keratosis, keratoderma or keratoma. The term “seborrheic
keratosis™ also refers to seborrheic wart, senile wart, or basal cell papilioma. Keratosis is
characterized by one or more of the following symptoms: rough appearing, scaly, erythematous

papules, plagques, spicules or nodules on exposed surfaces (e.g., face, hands, ears, neck , legs and
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the iliac, fenoral or popliteal arteries, and

sur gi cal |&nt ervention using inpregnat éd artificial

grafts. The follovving chart provides @ |isting of
wobh@/gr systemic arteries that may be in F@ﬁﬂsﬁﬁmwm

treatment, all of which are contenpl ated by t

i nvention: WD 2008/ 027542PCTI US2007/ 019182

Exanpl es of dysfunctional sleep and related syndrones
thors) &SSP POI FOETeS 003 V2P M, MRS etngeciasies,
elast@3is, plig@pnté] leRQies, astnthdsis, parkkectrsodyakcedodasg papillobatosis,
hype&@érﬁé'n%G@ of tﬁpﬁﬁélféeﬁs @éﬁ:rmla%m,zrgﬁétgq%ep Lﬂmcﬁﬂrngl Jel,ﬁtcell adhesion,

ted to, snoring,
densmﬁsmzt?mm@éﬂr?wz’m} M@*zwegﬁf@amwsw% fifFigomas.
nar col epsampldsesskie dBedsetorsljsotlien RRaractdrrePwite b¥ddgGwihs of the

epld&nln%qpclml lgslt ﬁl ﬂﬁ@eﬁgténgg@ndﬂﬁqs q%;% sgsno% Jsglfqaell-s rr?alr e%% the

assocl at roni’c neuro
presenpmefi Wﬁr@wmsaﬁ ﬂ@mp@eﬁ@arlmfwgcw ncéllmaltr# toamfmtlmswssomated with
papliﬁﬂfhdlutuls Q&Smcdl REratd, siBUST 1@ AL, Wirtd dy@ikbrdtOma EODR lu€hostasis

I TR A S0 M -
knuckle padsi %t{t'fédm@vweﬂdme(an@ema, rordikegtoyial ngériasis.ciqpamius cell carcinoma,

conflbit iRl &Bﬁlﬂm\&‘ﬁﬁ %ﬁj:), %dﬂordQAsaagaﬁkolR@oﬂ? cowden discase
(mul ,g 8”' C pancreatitl|s, neurop th| es (diabetic,
els Perasep

ENPRR CTROOTD DA BYPCIOTR B R 5 dermgtevas syndrome
(ENS)cightbytegonigaks méusﬁtn@@bdagrssmu phwrigsnddatakis,rad atadthosis nigricans
(AN sease, AI zhei mer's Disease, amyotrophic |at eral

scl er osi Itip {':‘I sclerosi s, Huntington's Dise
br adyki é%’i‘ e oganyjdijogiersyichusle, ut aré 5 'awtqdrt%ﬁ'eﬂse described in
U.S. pebilicktimoni E]OS@B St842ﬂ1),tplubh;héd Oazban g7, 208) i iOikrorporated herein by

refergﬁzgegigéc\fﬁ L%%fies xg&{?& ‘l’ﬁ?&)ﬁ lgkj Fial? Lﬂ’a're%garg}égllders Examples of

syn rone nst a

pulmasy !am?étﬁrsafmaf*% Erlated @Sorée;mwelpéﬁ ot ey Heited wmarlwmmpeimonary
hypeEySicaRPRHY, &Rbiday plibbhaay Wﬁe@ér@ion @gﬁn@ﬁﬂtdt PPEL; sporadic PPH;

[ L. 2t op
e PR REPAABELLR8: SHBAAY 408 I &gy e
hweﬁe@gpnd@r?@ﬁtlw@ﬂlﬂmarymwtﬂnsg-}s ﬂtrp@bcrtt}@nknonpwagtm%thvﬂm),
piex@éﬂﬁ@ﬁlﬁfbkﬁ?ﬁﬂ&ﬁipﬁﬂﬁy, iﬁﬁd’tiﬂhﬂ‘%mﬁ todﬁgﬁﬁ\ﬁfnﬁ!t)ﬂ rtensron and

ot e di so
pulmomrra ‘1@3 {on \?%sox:ﬁn%g va{l}er;? a?eré}&? -Oh %eicgﬁfarycﬁxs twu,iaﬁ gys?unctnon
mitra yalki im@@mesqmstmwwow@hs eage stemisJ c@rdrmmﬂthsmdzasnnal

fibroih, S8 aHRousGuacinak: \Jélﬁ&ﬁs&ﬁ‘:h o'écluswe disease, collagen vasular
ci:seaséJ cn|9 %l’?lr Fel l r at v: ct: (g}_ﬁs sugh mines,
FRIETEEN Bri o §lésd§§ oﬁy éclxl’“c? pihes Mg

congethtai keart disedsk,i pthar)dmb@rhyaertenewo clerpniAkdtuciyhivtnonary disease,
mter:lltﬂifa?l(xﬁ’é dl§5§@e §l@§p| Ssdrfdr bre%%fv@&%y@@@nfmggd (ﬂgutl&er, chronic

gl obi ngpat hy d related disord
expﬂ*ﬁlﬁ‘é% a1t BRUREEnE PR A ar-Gopilary Cinlesia Bkl e disease,
othergo&gulgtioh Kisor@ts, ciromio thr200EibdiI4dEAdve thsus|dissie dupsieluding
syste%@c ar%Q:Qéneo‘ﬁ@ lLﬁSDS |s<§1 s%&yogx%g{spﬁchhggs a%ruﬁh&agycaplliaryt

reference. Specific exanples Include
hemgngigmalodisi o henogl obi nopat hy, sickle cell anem a, and
any ot h&xambleafdeyestos-6dlaéddisdrderd heudl, bit@bElhiteaittd,aRosd flescribed

in U DRfthicdas AR |26|§SISIOO§M: Subi{s Lcﬁ‘/[g)gl p bl%%r gvgircﬁ 14 lH&Jrg%qgéd herein by

are_not escr
reference Specific examples include, but are not limited to, mesothelloma asbestosis, malignant

pleuvral effusion, benign exudative effusion, pleural plaques, pleural calcification, diffuse pleural

thickening, rounded atelectasis, fibrotic masses, and lung cancer.
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in WD 98/ 03502 and WD 98/54170, both of which are
| ncorporat(gd herein in their entireti&s by
25reference. Specific exanples include;” but are not
wol 2008/02944,t 00 endot oxemi a or toxic shock syndp@iRsne7m19182
cacﬁeX|a adult respiratory distress syndrong, B one
resorption di seases such as arthritis; hypercal cem a;
G aft versus Host Reaction; cerebral mal ar i a;
i nflammati on; tunor growth; chronic pul nonary
i nfl amfmamplys ofi r@@a@edrseas@pecrhﬁdpsblénrem} limijed topfensa defmped in

U.S. ab}ﬂfc@tri&lt dPNi2Plde kﬁle:d Qbtdribepf Qb¥oss ReRk is lﬁ@%ﬁ@éﬂeﬂam by
arthritis i sease;, H V infec

referegseh 8?“‘8?‘%8‘15%?5,-%"%‘{5‘8ﬂ‘sé%se%%‘f‘ﬁésﬂ'f‘i‘ﬁ%?‘&e‘ib R il paraices
such as,tbeunatioiied sp Enticlfintars. P. oste Faviviw Ptidardred L.oloheari, L. infantum,

L aetl"i}ﬁfg EH ILt }ngjop %%)Ezl:cp RS me &l |19 bﬁﬁgﬁkms ?e@tsﬂd@f,sB @rﬂg@& O |dﬁ’ergens
graft versus host di sease, wastin

B. coly Fs@ggfém QulcaxstaerFe B, L elficS 61“5“’%49% P%eﬂ“éf’?""m
Trypafossing 83zC, Tonfplssrersyd hho Dabaeils, CE]NndIsEBsbs&qnd dsyrderksibadsed by non-
humar szc%elhd L R rsﬁjglpéssfnh:%o{ 1%&-%% % lf( S%@&M Banesia

SOT ers slc as sep Tl C S Sepsl! s,
Grbsoeméwewrzefadmc Qytah@ﬁﬂa@h%ﬁf"@rw&wﬁfﬁ@@w gand Theileria ssp., are
also eﬁdbﬁ@&ﬁﬁ@ Sﬁl@ﬂ"b ek SR Thdlude SHE be i 1awitddng, WiafariaEibesidst,
e
cryr»tcgpcafdnosrse jsespotissis, cxsiaspagiaRis.anigrosrosidiosis.cawriagh mobvreﬂ%
ancyl&&inhﬁ@s s%?loméﬁetom&ﬁ&emcﬁﬂgdlQtynﬁihamﬁ, ondliterciasis,

oxic .al veo n vVira f.ections, such as
riariephGRRETP By e e e Bl rua e
conj uncEAawiptes of lnonunat!@’pleoc)d@sormﬂi inclyde, biy@re not limited to, those

descnchpﬁ/ 93 7%?5%%14 529044, DB kR4 Nolerel g6, 2@6@ Qﬂieﬂﬁ@ Examples include,

he use o ounsoft|3|

in v r i ou

bt D o B PATBI B o GHEDY: PP {eBl oy R o lgeted s,
ataxiaatelh lbivgetii-6ia, e yinpbibegrel syndrohe.camoen vardablei lmuact}eﬁmamslg
cleﬁm%%y%lﬁlcllgg&e@l\d E’g M:aé'e %ifglcﬁéie%br%n ?éé\ &@igieﬁtﬂ%o%cwncy with
thymqrpg, &tﬁbﬁaaﬁbéaewf Slerelptsypdremey selective 6@ 5 @?Sé*ﬂ%ﬂ&‘é’% fragsient
hypo gk Riba DIGRES Sfidfanchh Wistaspekiticiofyntiibee SK Aivikwit dganmagisioilinemia,
X-}mke%n%\ge?g‘%én%ntiet&(?rtnﬁx%ﬁéde?gtel?cgnpOunds of this invention in

to treat or_prevent cancer

or i nf eBxamples of CHISisordersipriuds; b arengt lirpitrd tpdhese described in U.S.
publléaﬁﬁﬂm@ 001D B3044A 1G ﬁlﬁﬁli@bﬁﬂd&néslﬂ} botass whiehl isGhdogidraded herein by
refereB% e§1 ecn%'lc %)?Jrrla ré u?Jl dja I%u? En%'n%t rg?e%ti{) qgcclude but gre not limited to, .

I nven
Amy%mhwﬂ.@m! |Sglgro|ss§ A&gl@g@pgr@p@s% gp@c.ns%;p\;@[s% Huntington’s Disease,

Multile S REIsHQWRK n&frolﬁﬁrﬁldélldﬂlcilm%ﬁﬁfs,su&ﬂ{sy{'odﬁﬂeﬁﬂdﬂ'gnwﬂe]enum or

ctors such as: speci f d| cati;op.to 10 ?rg {g&gogge
dlstur%?nce wtcgascsousn tr}%t écaé:c roarer ea sanxap%'gﬁ tme an gés F; 1, r, or

discreghuiempylinpaighendeibefrageusdn Ihv absgorernt Othlswnﬁalﬂclaﬂbgﬁ System lmpaiment&
Gener al Eyamfles? mumdnss‘ antl l?élﬁtedl MG:‘&HeQ&cluQé bt are not limited to,

T TG TN
hereimbprefitrersk. SpasificaerapleOindiude betgrains imitedO, FYS pmtrry/dewyage and

ralatc@ @gncﬁ@rﬂesb el Wt eﬁ'g nétHinfite§ W}Sﬁﬁﬁﬂy@@ﬁ i@, Qb&ﬂda‘xﬁ b&in injury,
same. anpunt. admi.ni s

ay
waufg BeteRtery- e\ RIRip Y o ﬁﬁ%ﬁé@*@ﬁm ‘I JEp i cppfussion. post
conci@yioh emdfandg cerelpaiecomesin o, la@ntionsekdutd béfitomy epidermghhemaioma,
post~@£ﬂ?ﬁb@ik eE%tsy, c%ﬁ%%@e%atﬁé stgﬁcéo%ﬂﬁe@és@lv BlorhiBe SCHU LR OE1,

t reat ment reventijon, or
subaqui St nSrORRBGH PSR gord PGS BCAr BT PO o T e
syndiomeadinus ma0iafigsynfifoor) sibdakquiiabymigorhq nayogenicEb@kngpinal shock,
fromabout 1 ng to about 200 ng, from about 10 ng to
about 100 ngy, from about 0.2y to about 50 ng, from
about 1 ng to about 50 ny, from about 10 ny to about
20 50 nmg, from about 10 ng to about 25 ng, from about
20 ng to about 30 ngy, or fromabout 1 ng to about 20
ny.
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4.3 SECOND,.ACTI VE AGENTS A conpound of this
i nventi on, (or a pharmaceutically accedtabl e salt,
sol vat e, 25St er eoi SOmer or prodrug thereof, can be
Wo%ﬁﬁﬁiz%ﬁig wi th other pharnmacol ogical ly acti Vecraszoe7/019182
conmpounds ("second active agents") in nethods and
conpositions of the invention. It is believed that
certain conbinations may work synergistically in the
treatnent of particul ar tygfs of dlseafes or
alierq et afeﬁogsma'ﬁ%% B thed LSRR oS RIS g% S e est-gliptopia, biurred
visiot Iekrivtisnit Rebilitg ekeedistoibades drichbilisy, ivAbitioNp comdntake, bériveusness,
beha{l H%?Mﬂa@&entoéogﬂm@@@éfﬁﬁca‘ﬁk"sélﬁﬂé | y accept abl e sal t,

mer or prodrug thereof, can al s0
30wor k Prearisess endisopardpalusiechut Beitlniied & virelt ssacts plfpraic, and
autmﬁﬁfuh&tiiﬁeai&(«' @ﬁﬁblﬂ&&)dahﬁﬁlea&emﬁ@ butﬂﬂﬂhr\ﬁlt&ﬁo\/}ﬂf\@ Bepatitis, adult
respigl r{lg iy Irslyentdaoerr?e?m%ﬁ%%st I éﬂ:‘adlg%ge%dé u? r*_a 'nhgmlglz?tgry diseases,
dermﬁw‘ﬁemm@ﬁbm%@mﬁ shiesk| wwlag@ﬁ%&'%ﬁbwkb@mfévww shock, sepsis

syndiﬂ“e | ﬁ&w(n@c :Qperﬁn@iroﬂﬁr@dr? Sﬁenﬂ{gltﬁ haéi@l" %Hé §§ea§ee cdthexia, graft

lﬁ% etic | ano ggq g
v S SR A MRS LTS 4 BB R disase
ulcerpting|caiiis, inflgnratoey-botel Hisease, ediltipds scBivrmratsiopdi lepuserythrematosus,

ENLGh Rpoby, fr@cﬁ&t% %am&éét Qb %ﬁhnﬁ,@ HIRRGGE QOéH!ar%

poncIo cific,ex
active E 6 StP ety HErOEHORGS lgﬂt’%fwﬁé@oﬁ limited to,

those(cauhdse'rhm U. Sqmbﬁoaamphce 20RAENS48YP, piblisitcd Mayde202] Wigls B incorporated
herclh 'BD lré%l{:&rek S‘)%Exgﬁgle; ﬁglu@( M@not %lﬁlél f%”:ﬁt iloi%g cﬁ'%ér)dmons

heat - shoc rotein I nhibitors (such
involylpg ﬁfsne@scfir?s'm"d"}gﬁgwoﬂs Pt éaﬁF‘GWT‘?“P&%‘t“cﬂ“*ias angioplasty,
stentin@ Clpdrartonkyt dhdSeafting) i ANl foftisSof vadlllar intervention are contemplated by the
/ |
et BRI RATECL HEROOAONILAG N ASRU Hort IS Ay it o, ena
angi WéﬂstYeWaﬁm@oumr@rW)mtervﬁwn i(R-Tyregueetandose tfms*urre'@émrerraw
angldmwwgm;,,ca&oﬁs pab.a&ﬁb@tﬁaelslam ﬁhﬁl sﬁhgagmktp (m@f &Fr&8B; by-pass

graﬂm an o as ‘w: k im e.rl hera é tBane us translumm ] intervention of
ﬁ’n ﬁl F B e RrasT ey f'e

S uc or examnpl e
the ﬂg@f femprsil br mateelralﬁe'twsmr@ S}mgb-‘@mterwmnmmav thpreghiated artificial grafts.
The foﬂwmg ABart ,Bremd@aarmhge@f thd ﬁﬁbﬂséuﬁ&\kb ArteRESARI 12l G Jn)nedd6F

R anti bodi es (such
mamgg"t’ #lz%"é'r?ﬁ% ?“teggfé%l by ﬁ'?‘#a’ﬂ“i"ﬂv‘ést inTm); VEGFR

inhibitors (such as, for exanple, flk-I specific
ki nase inhibitors, SU5416 and ptk787/z1c222584); PI3K
inhibitors (such as, for exanple, wortmannin); C Mt
i nhibitors (such as, for exanple, PHA-665752);
nonocl onal anti bodi es (such as, for exanple,
rituxi mab (Rituxane), tositunomab (Bexxar6),
edrecol omab (Panorex(r)) and 6250); and anti-TNF-a
anti bodi es. Exanples of snall 10nol ecul e active
agents include, but are not limted to, smal
nol ecul e anti-cancer agents and antibiotics (e.qg.,
clarithronycin). Specific second active
compounds that can be conbined with conpounds of this
i nvention vary depending on the specific indication
to be treated, prevented or nmanaged. For instance,
for the treatnent, prevention or nmanagenent of
cancer, second active l1l5agents include, but are not
limted to: semaxani b; cycl osporin; etanercept;
doxycycl i ne; bortezom b;
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aci vi ci n;

acroni ne; adozel

anbonyci n;
wodeasérresol e; ant

azaci ti di ne;

benzodepa; bi cal

bi snafi de di nesyl at e;

hrpquinar sodiu

| arubi ci n;
anet antrone acet at e;

azetepa; azotonycin;

acodazol e hydrochl ori de;
al desl euki n; al t<r et am ne;
ansacri ne;
asparagi nase; aspegkigzo07/019182
bati mast at ;
ut am de; bisantrene hydrochl ori de;

bi zel esi n; bl eomycin sul fate;
bropirimne.busulfan;

esin;

hranyci n;

ArtSGcact i nonyci n;

cBPHtBROHEPar aceni de: car bet i mer

Axma;rybopl atin; car

Bmcl%glzel esin; . ce_de
I ol enycin; cig
Braghiggepbalis; cycl of

celfl@cti nonyci n; da
dexormapl atin; d
Corgingg F?ﬁﬁ‘g%e; doce

Cotindn d@h| ori de; d

Cordnily,onost anol ong
ef | ornjthine hyg

DecnfgFonht e; epi pr
Digiabul ozol e; esor

NBERduideeandGaidbl ci n hydrochl ori de;
an?ecl),lm;mcel ecoxi b; chl onmbuci | ;

p BEY 8™ cl adri bi ne; crisnat ol
hbsphasskcrnd agyt ar abi ne; dacar bazi ne;

LU DOVl iird AR QGhbE, hel@hepd@Cirtenbi ne;

eéa%uani ne; dezaguani ne nesyl at e;
t aX81 ; doxorubi ci n; doxorubicin
r Blivades firdm exterdgl ehdiciefahBiac piterigs e;

p@pi onate; duazonycin; edatrexate;
rochl oride; elsamtrucin; enloplatin;
oa‘ 'ne; epirubicin hydrochloride;
ubingesn hydr ochl ori de; estrarnusti ne;
S te sodi um etani dazol e;

Do RINSt i ne phaspha

et oposi de; etopd
Extagpakgtitlor i de; f
Exttintitiiscabi ne phos
f ui done; fost
Fe%%?r‘cqi t abi ne hydr
Gafijélr ochl ori de; |
Hepdtichot ecan; irin
A A
Int¢rop gxeadbr one hyd
IntdFR lser et ham ne
nel engestrol ace
nmer capt opuri ne;
Left gestropri ne; net y
MifldiL QefPM N, mtg
m,t osper; mtot4d
OVgRA%ophenol i ¢ aci

Palownaph at i n; oxi g
PerBBls} OMYCi N: pent
pertosfam de; pi

Popl{ie ochl ori de; p
Pos@bbr tbipl porfiron

Pull8L, 027542PCT/ L

si de phosphate; etoprine; fadrozole
aPispiapsid ssternplherdtegiortie: 1 oxuri di ne;
pEaheral drietyor our aci | ; fl uroci t abi ne;
”l‘ﬁfg.hn sodi unm genti t abi ne;
ochl®ori de; hydroxyurea; 30i darubicin
f ek de; il nofosine; iproplatin;
OLL9&A RalMisiiec pdnofehd] 8nd duadsmal | de

| BeadeSHPY Ol 0E ACELA S0l g 0ZOl €

OMet T ex sodiam - fomisti ne,

r debk andjinfernalihgabiseionol ; mayt ansi ne;

h e HalydaddBe 68shAl QbniA6i& batksoks muscles,
tate; | phal an; nenogaril ;
nﬂ"eﬁﬁtaﬁﬁ%t"ba; met hot r exat e sodi um

r Edegbagusnind stodoi de; nit ocarci n;

Oighdri; 35m tomal cin; mtomnycin;

n%' m t oxant rone hydrochl ori de;
d;"¥A¥odazol e; nogal arnyci n;

uitend paclitaxel; pegaspargase;

augt i ne; pepl onycin sul fate;

pobroman; pi posul fan; piroxantrone

I i[i“ﬁ?ryci n; plomestane; porfiner

y €lalf; predni nustine; WO

192007/ 019182 procarbazi ne

hydrochl oride; p
Radjgh azof urin; ri

Refydr ochl ori de; s

uronyci n; puronycin hydrochl ori de;
opPIAE® safingol ; safi ngol
elMiadelyne; sintrazene; sparfosate

Spl%:%gi unm sparso .CiS'i‘cirTa%?,:%a?&%fs”&ﬁis%l@nhydr ochl ori de;

Spl ronustine; spirop streptonigrin;
Subaiavégst ozoci n; sul Shewder; tal i somycin; tecogal an
Sugdidf MBlenteAX Ot €1 € PafiGads WmalilietkiaRAkdeAdiBE and transverse colon
Te%%é%ochl oride; tenpporfin; teniposide; teroxirone;

e8t ol actone; thi'a sprl ne; thiogttanine; thiotepa;
Uldrazofurin; tirapdemaimme; torenmifene citrate;

T T eST Ol BRAnAEEIF AL Fundiohdl sIebpATASIRBP MBS include, but are not limited

tri rexate. trj.netrexat nate:. triptorelin: ... .
to. tpirRIn ] B s el P ooy g e AT i bR 005, whion s
incorperpiee berieddyy réferchenp Aiptdific examplss inshidn dubark heltienited to, snoring, sleep

vincristine sulfate; vindesipe; vindesine sulfate;

vi nepi di ne sul fate; vinglycitate sulfate;

vi nl eurosi ne sulfate; vinorelbine tartrate;

vinrosi dine sulfate; vinzolidine sulfate; vorozol e;

zeni platin; zinostatin; 10and zorubicin

hydr ochl ori de. O her second agents
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gene nodul ators; apoptosis regul ators; apurinic acid;

ar a- CDP- DL, PTBA; argi ni ne deami nase; a(sul acrine;

atanmestane; atrinustine; axinastatin 1; axinastatin

wozoesishdiast atin 3; azasetron; azatoxin; azatpepgkiginisisz

baccatin Il derivatives; bal anol ; bat i mast at ;

BCRJABL ant agoni st s; benzochl orins;

20benzoyl st aur ospori ne; beta | actam derivati ves;

bet a- al et hi ne; betacl anycin B; betulinic acid; bFGF
apnes, WMIM\HWO'@PW&W‘#G&M@& éyndm%ﬁfqpéwrs sleep walkmg sleep eating, and
dysﬁzbd:tﬁﬁillsldeﬁihdg(ydnmm mgmbhalp@ﬁglﬁeor 1bﬂlzfg’irﬁaﬁt§r9 Bénditions. Chronic

imne; hu

neurogcﬁf\:ﬁ %ﬁl f?agxm tﬁ%’ Oﬁlb rxrcl) u e but are notq,ml%d tt% %%gig ex Reélcmat Pain

otrio
Syndxpawmmml@wrbadepawatqsvx}@keigtab@m pﬁmt:p)éadlculopathy, pain associated

with GRERONASh .a%hm.ctfaﬁgaz SVrRronfA ViR fdth dﬂidﬁéré}ﬁm &romc

artllae eriyv h| [
panc S GRuTs R bieS AN posk o, AE e b Mbb'k
neurodggehandepdsonicrsenciR&daddapn’s Dieass ob ieksiredt s@tse@m emppeophic lateral

sc,]er(ﬁnI QLQBM'sH%QL 'Iﬂﬁmﬁéﬂnﬁ ng%ra@kﬁés@i Qﬁsgaie rlgldlty, parkinsonian
ci s-porphyrin; cladfibine, clo

tremagy Rﬂ‘ﬁ‘ﬁ‘%‘i‘% Bt mopiPy f’%"rﬂi@r i‘nepﬁ’ss‘%‘b IdF i‘?r’]‘g'to ‘“em"-’r)” Rubinstein-
TaybCcgniroet SRTHE demehdia; rostnial inttalsitigy hypoiamilc d@ueiprs synuclein disorders;

mulug@W [gll:ll&g %H’Pa o%géﬂ %e%%rgtlorp Ul%@ﬁt@éeﬁbﬁl‘i% Q&&ﬁ@}/ §Hytbrager

t1ves cur acl
syndg{pe] BYTROATINIH SRS T Redanse el Biee &W@?ﬁéﬁ‘ﬁ?&"ﬂa’ Tan pathology
dlsorws @rc%basﬂee apfaasdiad palsyg ybisikbytabat ddgandrarion; fyrt@ehpdralniementia;

amylca gfnlla%(lg 50r§§§; r&ﬁfz{n 51? gﬁ%ﬂ% tlgl? ?Eagﬁ}nb d%ease with parkinsonism;
WilsqroHisaen Holoryardsn- Shasasisente; Giidiak-Fingashi djEraFee SC rinppsebeller
ataxidd, X-Hhide Eyst&k iShdIWin EAE BFOH diSasel hfppdkinRtid dis@aas;chbrdh;mallismus;

dystoagqxa OrS: ?myafr %Id Lag rgl(y}a II'Q{omsrkAL i EJP\%%F SPmJ mﬁo&onuge

axe osano asetron doxi L
doxor ubEwsdnmleschf d)bmghﬁlemaﬂwrﬂ%t&lﬁq&l@isordaﬁowﬂwt Aregat limited to,

mose%§&i|b€d7ttnhl? S %ﬁédn@ﬁ no.2063/6 ?@Hf{ﬁnl ﬁiﬂ)llﬁfée Uﬂfé@b 2005, which is
| I.ne, em

or,

incorBygpiot P Bt P ATATT HB™ Rl Bl e ot fosdaied o
hemcgipbitioptBy. sekik celd) ervmam ad)any ahes disertiarnietitezigp ¢he differentiation of
cD3&l Qpesi de phosphat e; exenestane; 35fadrozol e;

f azar abi fe ni de; filgrasti flnas er.i

f 1 avopi T‘H‘Eﬂlcs %@;& relaEf ﬂ@mﬂ Hﬁé‘f“"g}bﬂ%e “‘ft gé‘b Pipes described
in W6 98613 6aaand OV Q191854 7 yoth o€ hioh hd@cofporatediiiervxin their entireties by
ref‘eretr% n?%ﬁz@ﬂ%xarﬁpqg IH:!Q&' Qut Mcﬁ mﬁéd tBe encﬂﬁﬁ@nlnlamr ‘tlrmic shock syndrome;

t exa liTumnitrate: gal oci tabi ne; ganirel|x
cacheyds: agyl W?ﬂﬁhﬁ'*msaf@dwwnkwaﬁﬁwam Yrareaeningn arthris;
hypetcaldbliat Ofast vefsepHust iRaagtiohpreahtall matarid Mdﬂyh gweor growth; chronic

, e e ( -
o OIS 4O 60 e B s
shocl; ghsuragaidarthrisdrrahr’ 6@@%5%&%%%%?%?@ a"4 #H?Pa&h&f disorders such as

rheurh#6B1di afthfitis, Eﬁe&ﬁm@&i) spoztdfhﬂﬂloﬁaﬁimhhmmﬂ ogier arthirigio bond;tlons septic

shock, %Eﬁtg %%btoh@ %#IJ ﬁ bgrs&rh%wcn:e;s@ C»I/ag{m# ctdh %&Ese ulcerative colitis,

on ag onists; 1 nterterons;
muitip%ﬁsew@ﬁkayﬁsm l@@éﬁ@ﬂ%m@awwé&éﬁowmd“w AT Aad qeportunistic

infecfions ih WPQS'&QSIMP k&&&gﬂlﬁﬁﬂﬁﬁsuch SOREMOMEEY, Spsis, endotoxic shock,
I tas

IS, PO 557 0 LR EIBL iy v
infectigf. ARSI i; PSDBaRi FRREEIIVA faeqrtefﬁ'ﬂt}rﬁa“ﬁr%ia Kisgase, cachexia, graft rejection,
onco%@ﬂ& & &ﬁ(ﬁ:“&u@ cond®bdn? Z@Jhﬁ'ha, dutdiieeithadibdaky, Bidiatiogddnde@b 9 bnd hyperoxic

ha int
aveq R i BB Pty P SR LA S S et confretivis o

atopic ggrprtitiol e; | i arozol e; |inear pol yam ne anal ogue,
i pophilic disaccharide pept'ﬁ‘?e; i pophilic platinum
conmpounds; |issoclinam de 7;“TObapl atin; |onbricine;

| ometrexol ; | onidam ne; | osoxantrone; | oxori bine;
| urtotecan; lutetiumtexaphyrin; lysofylline; lytic
pepti des; nmaitansine; mannostatin A, 10mari mast at;
masoprocol ; maspin; matrilysin inhibitors; matrix
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15anti caanr agent; mycaperoxi de B; nycobacteri al

cell wall ‘extract; nyriaporone; N acetyldinaline;

N-substitut ed benzani des; nafarelin; nagrestip;
wotgdsasig+tpent azoci ne; napavi n, naphterpin; pCT/US2007/019182

nartograstim nedaplatin; nenorubicin; neridronic

acid; nilutam de; nisanycin; nitric oxide nodul ators;

nitroxi de antioxidant; nitrullyn; oblinmersen

(Genase 81)1 re g‘%o@ %@E%'@@%@ Iofq&)‘mpgﬁ& %P;thqt?VenQon 18 %ar?oug

ol i gonuc o' onapri st one; anset

Wé@mbﬁﬂfm@% Hcharticulsr. 45 VErOiEy bek\ran@ HaﬁGH’@éY anticancer vaccine

ad_]u%ml cﬁaclolrged °k3z08 @Emnapx@ubﬂloammwms Q’m&’@$€ﬂ)tember 1,2005,
t axe

n u
thﬁ & ‘P‘{Pg{’?"{}t %hg Ba |“}J\%aeﬁ1 !Wg%}’ﬁg%%n 5 is a Sﬂ e%cggapﬁssed This aspect of the
invegirriatip oglites tadhedisespd mempauniodf; 'rhrpaitmmﬁ ermembatiaibwitit Yaecines to

treatBRGEdnk Binbfir ifPEH SR UNCBRS Gnd &ﬁél‘d'@ﬁéﬂﬁ Gises Q?mm&odulatory
sul fate sodi um pent ost a pent.rozol e;

wm&?@f@% et BredysEes H?F%’FH?‘B@”% rﬁ F'rgg&re%frle'&h ol ;
phenazi mwigsaif & copfrany beb Bﬁl&hﬂionph&&ﬂihﬁt#ﬁ%c&lly acceptable salt,
soivﬂt@ 'Eiel%L sBihsr or gb%h%acﬂérlmf \pd'r)l :%gér{(ﬂ'lgl)% fQ‘X&F 81%“ Iasp rép%ﬁﬁc indication to

Icrn; piri acet |
be ‘r%‘?ﬁlla &@m“FRS‘g@frf"%'@Eqdvaﬁe@Pd Pqﬂdlt’sn Pbt Patﬁnrafqdr@mwm%mcew active agent
usedPif @iy, [GoicRDRAVRESIndRE &iid idvbtibd, bAAbiAem RORRhBXacceptable sali,
solvagg rs{elaaorsr grgogr'p%&ﬂﬁéé 'f; ﬁ%)’b%‘ Lgid R aft %'&E‘. bt ? ”Fﬁmﬁ’ LORY.1 mg to about
300 yg perisiay oind catpbecﬂdeaswd n %ﬁ@é@hwﬁﬁm@oml tbﬂ Bme appwtefipinistered
each lﬂhﬁ@tﬁe @edtxﬂbﬁt@ré\&ﬁtlornfr%aﬁﬁé&m@hﬂ’]ﬁﬁ@d)@n lepdMdsigi. ﬁ 96&, wcak on, one week

oﬁ,)’m croa gal rote I n tgros ne gte

SLPiER &R eoé’icaf’gs BROSPRETY PEse™ nﬁrs%%fng?tg’ £, Pt idh, or

mangggmpRir i ns; pyrazol oacridi ne; pyridoxyl ated henogl obin

pol yoxye} BML%%OS%QQJ tHOads8 cad Eﬁ:ffro?rnitﬁgpl%é Eosabout 300 mg, from
|t|tre§ [anpsetron; ras prote

TP hmEdTaDERont | g ie it a?%ﬁOW&BOLE;&%mg to about 100

myg, frorhiabaout Orl; mg tatabblltﬁpimglﬁrmdaht&tt hyd gab elljut shap, funn Reufl Bomg to about

50 m%tfrgirﬁggcﬁftQBn{gnb Z%{% E'Wm&mﬁﬁk a%%thﬁ@{?, gref'rom about | mg to
rohi tuki ne; romurtide; roquininmex; rublginone B1 ;

about W&y | : safingol ; saintopin; Sar CNU; sarcophytol A
sargrarmsti m Sdi 1 mnetics; senustine; senescence

deyisved §E@B}th$‘t‘%# &éﬁfﬁsol i gonucl eoti des; signal

transdu of i ran; sobuzoxane

sodi um ZsgErrsushefdhis 'nvgfe}m“mﬁﬂml?@wp%%%' ‘é(ta@cP@B'F\?‘éF §plvate,
stereBDOMAErQITPEdFuglthdrebi]\@n Pe ObBbifd \SlﬂﬂﬂlieﬁbﬁbrmSngcﬁBy Sctive compounds

(“sec%mi gctw§, Q%%%W%I&t]%ﬁs 9@3&‘&%@ or th§ Bl gﬁ%ge ﬂtlé lpﬁheved that certain

comlwnﬁlom ray gforksﬂuwrslﬁfef@ilh & fh%ms@r% Pf Rﬂetw\msb'aeqqf \siéeases or disorders,

and ¢onbiEiGhd ahdlsyREPink dRoantagNMseh dlSSdiésﬂﬂ idfsblersS Wodfbind of this
wai nso talllrru a en.net

. Inve 1on rinfarma!ceutical Zy accSttabli]e s’a{t sormé stefeoiso et (anror%yg thereof, can also

tene:  1'ecoy §a1an 8o
worlg@ @gcf\@rgq mmﬁmgﬂp}a@pﬁ%gg:eft@g afognd actwe agents, and vice versa,

tellur am)ﬂe)bL- indrg seE&JdQ&ﬁJeaﬁgi‘ednﬂ"i’d SHHab@HisScan bEORPN the Methods and
ecaoxj de:;, tetraz

comieR o P LR 8T oD B! S G AP UM FELTHE (e roteins) or sl
molephlpammmmtéttmnnmm pgangnimfatid. Pagemic inblgendpdi et i n
recept orsxaaseg St largk MOIERLIE LARE agédaswaabdi ﬁkh%@lﬁdﬂ?& 10,

S S o ok B e BB i i
exanmplesms Hetactve dgatts bie hoti-€D40 meneqigiahantibodiesdeeh wi, dori edarmee, SGN-40);
hlstohé Ué&'cétlﬁké“iﬁlfub&&rb ety £Xak @xan{pﬁé Qh%ednﬁ Rad ﬁﬁp'iﬁ&«tsﬁ&m protein-90

oS e, tyrosjne ito tyrph
A MV RS *rg?t?fulsfeerarﬁf@ase inhibitors;

growth inhibitory factor; urgkinase receptor
ant agoni sts; vapreotide; variolin B; velareso
veram ne; verdins; verteporfin; V|norelb|ne
vinxal tine; vitaxin; vorozol e; zanoterone;
zeni platin; zilascorb; and zinostatin stimal amer.
10Specific second active agents include, but are not
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| eucovorins irinotecan, xeloda, CPT-11, interferon
al pha, pegylated interferon al pha (e.é., PEG
| NTRON-A), capeci tabine, cisplatin, t hi ot epa,
wd JobiaraRi ne, carbopl atin, |iposomal daunor upigiBoe7m10182
cyt arabi ne, doxetaxol, pacilitaxel, vinblastine,
I L-2, GwW CSF, dacarbazine, V|norelb|ne zol edroni c
acid, palmtronate, biaxin, busul phan, prednisone
bISphOS honat e, arsenic tr|OX|de vincri sti
vasc%a@ci@éwﬁﬁugﬁvﬁh EErIeePtpdengse wpibjtors @aﬁ%%f%eﬁmple PTK787); insulin

gmwﬁdﬁdt@rry&biﬁr inﬁﬁttﬁ@ﬂyﬁph&@hﬁzﬂﬁlammamm@ﬁ%em@El’f&y 71):13 kinase
inhibi ors L 9?@9\’?1{ ll[llhlbi%i)rs %%‘%lléjiﬂﬁlbltﬁ s %su hna'ts,sfc):;f:l %xgglpgr %ﬂ flt ﬁfb ¥%erlotmlb

speci C Secon
HCL); h'@ch%m“éﬁbﬂst <eudbes iferreple, tﬁﬁfevewb éﬂmeﬁm?amdge@'zefaﬁb

(Omrkaergﬁvwrwmm ﬁr{iﬂbo&% (s 28 Gor e{iﬁ;ﬁpne %Qﬁ{:izuﬁllab (ANastTMPIVEGFR
cor al e r el n el nti
i G Rl i Agvetfly kg s Sl gt irpiazpsse

P13KABWibisars (¢l 1fob&@mpkOwa@Barig; C-MBt ihibiteEsuch as, for example, PHA-
6657§~2‘9/ R A anﬂéyd@@?su%és fo?@:@ani’p ﬁ&%mila%gs o u:o§tum0mab

rQV|S|ona p |cgt|on nos. 56
(Bexgy ) 3slgecgipmiab é‘gmeﬁ 599G %faméf"fgﬂi -ﬂaﬁﬁlab%de?ﬁ‘s%%? of small
mole&»tﬁtﬁb@ﬁgem‘s irAcle) it aehbiMinited @ ksall nalecutayntib@nces egentsand
evention and/ or managenent of pain

mﬂm&ﬁgﬁ Q&ﬂaﬁkgfgbnot limted to, conventional ]

t her ape%ﬂeptfe sganed agttye ppmRaundy thal Gy b rembingd ith efappugds of this
inven@Bi V4G RERESIAE bS the 3PYci RAMIEHBRAMILE treBd, iphsya&éd @S Eed,

anxi ol y | Css’tan(c:'g lfgr tHe & rt}-gr}:l’;]el BVQll'lt%% l&e Irmsmageme CE o? cancer, second active

rel axant'S, " Hon-"narcotic an gesi cs, oplo
agenty inglugediveare nefr imited ie:| sgrpsaniy Fxsdosparix e@ﬂﬁir?mt, gprygydine; bortezomib;
ac1v.¢lﬁrmulammuﬁm laaddarole RERhRridd laPbRing d0ERBREY] AdkREIGR afifetamine;

oni sts or antagonists essi.ve agents

a0 SRSPoBE e BB PO ETg P R R i AR Ao popertn
azacitifins EhEtHACazatpoRyC; bitvBstat heragdsnidics]utaride; dismarene hydrochloride;
b:sna}ihgalﬁﬁgﬁl&t& Qﬁzeie@fﬂnﬁeorélﬁﬁn KX U rEquiraPsddin; Bm{)ﬁ'irﬁih@musﬁfan

Desk Reference eC|f|c iﬁgnples i nclud
cactingmy ifi f2 Tﬁt“i‘i?‘teeﬁa"i‘%m‘?a?af JIPE CHRPRY R SPRPRINE: Ké‘?:‘gﬂ“t
hydrbloeidgxhizelt Gl cedafdgdlr JeJacokixtuh i fublucil;lcablamiycia;, cisplating cladrlblne;
cnsn&@i%?ﬁ{el &c(d}lﬁbg A&t ||d£ )cyta&taﬁlgy&gérgaz(ng &Mdﬂ%&nn, {.‘launorublcm

car bamazepi ne ( Tegreton, oxcarbazepine (Tri|eptan
hydf‘?Fﬁloﬁf’%ldEm Bing: mﬁﬂ? )dEWI’ W%F'f‘%\%sylate diaziquone;
docetayddy dok o bip i Aexorybiael hy dsahpridg rdrdedfend; didloxifpandittaei um

srony 078 VRS RAGHNHA Biues HMEbpioy mrocpiits ficin

enlogiatiay eIRFTA) SPPFRPIREA PRTUDHHY fﬁ/ roghl ﬁe%"nwbgiemlwﬁ%bwm hydrochloride;
estrafpn BIVBE) estrah@ihe pivepHateasb AP Saridazble pliookide etdpetiad s REphitie; etoprine;
fadroz&ig fY cﬂo&?dndg r @Pﬂ abugeo k‘enre%%lrdg Fylogzﬁmdl %?l%a%bm pﬁ\Ss hatle ﬂuorouraml

6 k'/acal ne, ocar ne, ace’t am no
fiuro@ el f@sc,mdoam qut{:mnyqoriwg;, ggpca‘@plpf )gemplpﬁbme amlrﬁ@ﬂondc hydroxyurea
1daru6f5&fﬂyafﬂcmor16’@ Xﬁﬁfallﬁlc{esllrﬂﬁﬂﬁﬁf qlrorﬂdtﬁmriﬂﬁﬁmnﬂﬁmotecan hydrochloride;

lanreéfbt‘ﬂ: ac%\gtg leﬁ?zgkeu Pe)t(lﬁrog: : e acg {eaﬁe@(@ole h§/§ g%l%lgzlicl:le on? sod}um

ven axl ne

lomugtingy l9sretrqrpdy Jroeloridsyprioprosnl; (TAEHIsHaL mmhésyre amme hydrochloride;

mege@emlabaatbnﬁalemge&ed hwzdﬁ@ meﬁih@ﬁﬁ amb@iné thdr@FRRQine; methotrexate;
ne extronet,

methBtéw%g&P%Elngnﬁtggrmeb%Fu(se?ig%a "llﬁ’"zcigﬁ'fdgi 'H&"“&F%" mlgcroﬁ)tm miitogilling
m1to:phlemorxtygeymanmn:§per mitotane; mitoxantrone I'Eﬂ@ﬂhibe@ ofvcepheuniid acid;

nocoa%m\éﬁgagﬁ&gﬁdé/;mblaﬁ@wxﬁeramﬁauam pégaepa@gaeatp@mycm,
\
R R R SRk S L e R

hydrechlarigkitplit¢@swisipl dneeerape; garfirer eqghivng, poa“moraymm,@qudmntstmfmn
interferon, a xanthine derivative, a growth hornone,
a neutrotrophic factor, a refful ator of
neovascul ari zati on, an anti-VEGF anti body, a
prostagl andin, an antibiotic, a phytoestrogen, an
anti-inflammatory conpound or an anti angi ogenesi s
conmpound, or a
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conbi nati on- t hereof. Specific exanples include, but

are not linited to, verteporfin, purlyfin, an

angi ostatic steroid, rhuFab, interferon-2a,

ylline, tin etiopurpurin, rnotexafi

w&%?%%?ﬁ{% 9- 15fluore-11, 21-di hydroxy 16, Ber/usaomiolstsz

17- I-nethylethyl|d|neb|s(oxy)pregna , 4- di ene- 3, 20-di

one, |atanoprost (see U S. Patent No. 6,225, 348),

tetracycline and its derivatjves, rifanmycin and its
procafeaging A lspelondeppireny s Purareinduiaeeids: Ryeszafuripgrivaggine; safingol;
safinDilSwydiochldrde3@thuaid; ﬁm&iﬁn&@fﬁrﬂ:}s@emdﬁire b;ﬁh;so@@ﬁxhﬁslphrﬁgermamum

hydrcaphf'onde sp!rcggbs%kletshlp glagn sgreﬂgni_% _, epéozb%l%,i su%%enlur ‘tahtsom%cm
tecoagiayépdlmta@ter@-tmfurgbwsﬂﬁttﬂonﬁ hygrasbineids: h?mﬂporﬁn teanOSlde teroxirone;

testofa@tbf@'ﬁﬂi’rﬁ] kike; (:H}bggamﬁ)@tﬂﬁ%pd\lﬁazoﬁjrﬁoﬁmﬁﬁﬁ%me toremlfene citrate;
anti Nol.o,

t t t
R g M R
tubulNinle Byds@h]opige urach agiserd; updeis! wpteotdepvriepdréict wnblastine sulfate
vmcﬁs.%ﬁgﬁblﬁatet G:ﬁ&%fnef md?:gmg §L9Mehv1§|@&t§196r snh‘af@ Iﬁ:g'l}kanate sulfate; vinleurosine

efived neurqtro h| c factor BDNF), pl asm_nogen,

sulfagcylpgrgﬂg}e tzfrg%tfz,ovrmrfyi)ﬁge iﬂngymzallde C(TE%Péq éEeriatm Zinostatin;
and Zehdidimbeindchibale) , LY333531 (Eli Lilly), Mravant, and
RETI SERBtHepPAcQﬁH aéeﬁ%ﬂﬁzmae %u{-&gpat lmHe!i toOf2OIePP 1,25 dlhydroxyv:tamm

references cited ve are |ncorpora
D3; Tribyw et pirtedrepsely dridpendivens pdeppingly gfeGBEGHgsioukins
ALLaH ntepoapenditethhint; dibamagindSeslddx0 amithieing; haaioleblinic acid;
amrue[cﬂ]v gn?rtsa{cgge %]%—eelde oa{xaﬁg eqer%dr%%raglwlll@e g,nlcﬁsfc?ﬁ%gees%s inhibitors; antagonist
D; antggop ﬁbﬁd@ltar%lmhwrmhaeg eerphaganktisi pseieind; antighdrggepprostatic
carmb&{‘uﬂ |ahfﬁéﬂb§eﬁ%dnﬁnedpmst@ﬁ f SfiQnse cﬂigeﬁlﬁledﬁdes%ﬁildlcolm gEyclnatc, apoptosis

e IRAOIRAUL R 0L, pgents, . Soect Ll cosx s, Laclude, ...

BUFEre™ Adt draﬁalﬁlg% THESH
asulapring pagegansettiinusipechxingsitin I akinagatind; adisegatic 3 ,ams&tron azatoxin;

tﬂ(@mgbé&t@tinq;lt(ﬁ;l@atwé’sr sﬁanotl rb%ﬁ:ﬂnﬁk@dtmcmgtraﬁfagmw benzochlorins;
1 OU1CS

be“z?’ﬂf‘%‘fr?sé’f’ﬂ?? b ?aﬂaff'o‘gf‘é?tﬁ’ Y, be F%t??gan}ycglcﬁ’» PeRipfc acid; bFGF
inhibitof; brgereids bisardsnd) lbmanng)hﬂwnmb b@nhﬂ' ideg@istyatee iAThizelesin;
breﬂ&le%@ﬁ;:ﬁlinepﬁjdl)ﬁtgfé‘] but%%mglsagﬁﬂmnélch@%m ciflﬁ%ﬁ@c camptothecm

%to ogen, Zyderm st pl ast, and
derivp msa E?Flta ine; carboxami e-ammo-ﬁ% 9%‘%‘1%%‘3 CARN

700; agehis dérivad inlvibjto) earzsiesdh; caseint Mirersd mmatmsre('!cosprcmmpeﬁﬁme
cecrcﬁ:ﬂ%ocfeugﬁﬁﬁgﬁgﬁﬂg cf?lt)roaw(a\mé ¥ulﬂﬁ:9|%ﬁ$ %Q§ﬂir9& L%ngor%hyrm cladribine;

rel ated di sorders 1 nclu re ngt Ii1m
clomifeng pnpaloguesi flofFimazole)icalignydin A; e%kwae Bgmbfgﬁﬂﬁfé@ A4; combretastatin

analagaé; momgemhmmlbesbhia@k 6f GisnataiSagitbblycin 8; cripftestyaia A\Cddritatives;

| : : .
curaé?ﬂ‘%r %Q%%§ntm?ﬁg§jmo% %E;@Q thane@g@%?m%%gqg :8&%%@{5 A% olytic factor;
eytostatin diclisimebs deriibine; dhuiofidemnpie it dos qrﬂwO%e%ath@sone dexifosfamide;
dexrd014i] aem&apaamd dRtifedne] N@srape Bl dids; hmmoisﬁerﬁm;wﬁydm-s-
azac%b&tn@p 9‘?({«%0 m %18%1%1%!%9:{ g%%?gplromgstgx ad”EctE & el; Idggolseliln% {'dolasetron;

are’ no

doxiDiiye me@mﬂ@e@w Glgmbipoldyoraypin Sés ehralghicpompstine;

edelidk:hlé %Bt*e@olorﬂatc @ﬁ&hﬁﬁnﬁg le)eaRfé; @ﬁuteﬂl‘ gﬁﬁ(d‘tﬂmﬂ)éﬂ%éhde estramustine
Il ne, a vaso

azen1 ni, %
analoﬁue etsté C%?g la%cﬁns(s esé'%gerbwgléﬁs'a %ﬁl %& f p osphate; exemestane;
fadroaplgpfagastineg FenfdERDe; FHEEstine) finasteriqes 6@1091:11;*4)! ﬂwh@mt fleapterone;
fluddidbifel BudrSiAGorhiNEh, hy@r@@lﬂﬂﬁ@ fc(rfgﬁﬁﬁkei‘éfn(ers%):a fostr:ecm, fotemustine;

gado?ﬁgwgta%lpﬂg 13 g@ﬁ%g%gg%‘ﬁcm lg&aqaé*'eh}écr%ee t;gfse ét;]‘llbltofs gemcitabine;
glutatfjipnegshibitdrs héizsgtf@u, hefegubip dexantegitylefiy/bindceta(nide) hypericin; ibandronic
i rbesartan (Avapre), pravastatin (Pravachor),
di goxin, L-arginine, iloprost?-betaprost, and
sildenafil (Viagre). Exanples of second active agents
that may be used for the treatnent, prevention and/or
managenent of asbestos-rel ated di sorders include, but
are not limted to, anthracycline, platinum
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capeci tabine, cisplatin, thiotepa, fludarabine,

carbopl atif,. |i posonal daunorubicin, dytarabine,

doxet axol , pacilitaxel, vinblastine, IL[*2, GW CSF,
dez%ﬁ Rgai ne, vinorel bine, zoledronic acid, PCT/US2007/019182

pal mtronate, biaxin, busul phan, prednisone,

bi sphosphonate, arsenic trioxide, vincristine,

doxor ubi ci n (Dux" paclitaxel, ganciclovir,

adri amycin, bl eonycin, haluronldase m.to cin C

a°1d=1=%%ff:1%fef'f‘??@fe“? idrgpaape; t'fe?fpaewpmﬁﬁéanawamg% PRVaD Drigtiquimod;
immimeatiphiest patide Gasntin-Hkd pre@thafg@at Sretdpvr rdﬁﬂy’toﬁ %t&kﬁd&ﬁ'l dpBhists;
mter?epcﬁ]s lﬂéﬂg tlbbtgl Qﬁg'nﬁ)%l odgxgtﬂ‘gicl ngg@e%‘&eﬂﬁ 1r<r)ﬁ!?<:t' drs?%ladme

parasitic seas re not

lsobf'@amk@ iabareshabgonein s, itageiton] iesmirkinolige: kehelahidaw riamellarin-N triacetate;
tanreStidld; Mhaa@biﬁﬂend@ééﬁﬁ}/ﬁhﬂlﬁhﬁ sul@dté M@Mihme&&%fé RAkENE mhlbltmg

SR 1 1 o T T S
llaroyéﬂthamr@phemmﬁ arrideae;dipoplslic disdcEharitie papside; Bpophilicgdatiohe,
com;ﬂ:li’l'ﬁ&@h%blﬁiaﬁucﬁ'i B@iﬁleﬁﬁaloﬁﬁ'ﬁcﬁ@‘tlbmolcﬁm%ﬂgﬁo&ﬁa&one

| im Sti bgﬂl ucur on ﬁjer ereon

°"°7‘?'P ol T: Vo e NG w RO f"%‘é%PeBP %lia@%feeegma*fﬂamm
mariBEGL heeweds inasping ontrilysirsinbibdergSpahdudhétalifpritelegse inhibitors;
men&g@.hf Mk dhe; hdGefirs %{eg'lugglya)se rﬁé'técm%l:m&r MiF II@I%O]" mlfepnstone

| f amet hoxazol e. | es of second active
it ?férte Wﬁy“?femu%agwﬁaﬂe{ Riolptap Hemyen w@ewmﬁw&f 4, mitotoxi
fibroBBstrptdvath fmagmﬁanﬁ:toaa‘anummmoﬁeiane;l rBErymokitat) BHgtus, human
chori’zwﬂ% ggga%btn%l“n, ﬁ'roﬁo Q.E ho{-)m %’ﬁ% e%brpxlc 'i%va Sli mopidamel; mustard

rapeut’i c or
anticposy e frycapgieyside IBF mwpba%tpraﬁ* Pf'hW%thP% myréappregN-agetyldinaling;
N-sup@itited bdnkdinid&e pifatins ROEtdp; nasaxbeaaﬁ;aﬂ%@blﬂe, bR R ARphteRpin;
narto?ﬂagmﬁ'r #e%?ﬁl% nemdrub%%,lt r}a{t-:;;rr:lraolnﬁ: aglcy l‘u%t\t}ilc}e Hitsanayctm ln%trlc ox:ge
modylpipes MiFpride trirtides ritdlvnhoblisiezesmGenayenisRlo D6 dienzylguanine;

octreembgaﬁba@nei rougﬁmsmmea%naﬂm{ona%ddnbé%hecﬂdmmdnem&h oral -
jnosine: biplogics 30 such

i SO ot
ey o 0 B BT B BB v I SRS B ol ansiogacs
paclifapelalctieatice s palavamane paleitbdridrrsin; paridonie sciguahaggjolpatomifene;
paralﬁl@ltm, phf@llip@iqe p@gasﬁzﬂytﬁk cbeld@fﬂﬁie 9&&1@5&1 i)(m@dﬂ’&le 9(9111911 %%Lt&m

A L CH G TNGC KRR NI A S——
inhibjtbrsbpicibgyilp pitdvafpasthpdoci{leridy; plrﬁfﬁﬁem;@)r;tr@iﬁ iph@ekires; placetin B;
plasn( ifodkn, aact‘WlEdr Oy %ﬁgnl!trg Mmp!QJc 'p%@iﬂﬁjrﬁ Icgrgﬁdquss platinum-triamine

ont ai unmet hyl at ed G notifs, vaccli nes
°°’“F§eé< s gor T poshumy ﬁagm [sge; eﬁeﬂ.bﬁ&yd%mﬁﬁwg? 32
protegfong:galo bitbrg prdteie Adgpent :mntdnatnoﬂﬂytob @rotde kingse IC inhibitor; protein
kinase CCRRBRAE ’mlglroglﬁgln Inlo%m @H)q{ng %h&ﬁﬁh@&@ lﬁﬁ!}ﬁto&f pu%nuclcqstdc

i sorders | ncl udeé;
phos &H?%t*ﬂ'b‘?lwaﬁaP%ng'mwrwramage Pyifoxyiared P*‘F“Pﬁa‘%‘ Radyoxyethylene

conj dgﬁtepﬂﬂﬁr&agoh:aﬁiﬂ%cfhﬂﬁ: Barbestron: i‘iiefah')élsyl IpYotés trit®ferase inhibitors; ras
o ESEABEAS 1B ARBIRTRD e DEIASE HRRLAe BREANohiiscnin

f enodol pam nesyl at 8
f'bozzms%félz?‘swmbgz’swm% & rawrym:e@migque@l ruboxyl; safingol;

saintb0f Sa6T U sarcapraidl a0 Isé}grahl)éﬁlilﬁfmil 0 kil ics Ss@n'nﬁsﬂinla | S8fkscence derived

mh:b%édlr ggrng léoglgc%leo(i%gsb Isid S%E I(?Jtul(‘)hr eltogsﬁg%ofg %ne' ’s%b?%g]%g?etsodium
borogaptates ey phenplaenivie splerol |sm§9m¢<h@bm§men@tem, peneemid; sparfosic
acid; Isﬁl@&ﬁydiko&ﬁéﬁuémuﬁm nbﬁﬂﬂhﬁ)l shOHgista%iH G Nsq@Blam B stiBRinide; stromelysin

mh:bltﬁ uﬁfgng%ig? asgpeenlicﬁg oga%?aac‘: ve mlr;]esﬁqna?geptigﬁﬂn%aﬁs?nstr f%?d(lsé% suramin;
Swa"tsemﬂﬁyﬁﬁléwﬁ!ting,rﬁm@ﬂ% aethipdides taupmusines tagabines; Saapgalneodium; .

physosti gm ne brom de, neostigm ne brom de,

neosti gm ne net hyl sul f ate, “&fbenoni m chl ori de,

edrophoni um chl ori de, tacrine, pralidoxine chloride,

obi doxi ne chl oride, trinedoxi ne brom de, diacetyl

nmonoxi m endr ophoni um pyridostigm ne, and

denmecarium an anti-inflanmatory agent, such as, but
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15anpi r oxi cam droxi cam pivoxi cam tenoxi cam
phenyl but dzaone, oxyphenbut azone, anti er ne,
am nopyrine, apazone, zileuton, aurothioglucose, gold
WOSﬂ Lhiomal ate, auranofin, methotrexate, PCT/US007 019152
c Icine, allopurinol, probenecid, sulfinpyrazo
and benzbr omar one or bet anet hasone and ot her
gl ucocorticoids; and an antienetic agent, such as,
but not limted to, netocloprom de, donperidone,
tegafigt il trkpyy b 2¢ioracragerivhibitdnn eimeporfinhibaipgsidsntersah borodecaoxide;
te&azhﬁﬁrﬁeﬁﬁﬂﬁﬁﬂﬁ@ml%ralﬂQ'C{ﬁrB&S&ﬂo%n, t8fomBb SRl Rimetic; thymalfasin;
%dYOXéZI ne,. acet ILeuc nopn etth nol am ne, ,
thy‘“%ﬂ 0 e pfer 289hise E, H‘"ab’é{’%‘&‘ﬂ FifAnTe, °B’f“§i‘*a‘i’fb‘?}’[‘¥ RRopurpurin;
tirapdasromespitingesnebichloride;nepsertinglomprifenks trawsjatibn mhitdtors; tretinoin;
trlaceg‘lmm:}/ gfcir[b%{ StrinfBRED nfRdretid! Gbﬁ%ﬁ %stgi?&l g';(}sﬂl@ kinase

at a I’TEtO | ITHZI ne, nabl one, ch
tnhlbﬁqrﬁmkqsﬁés, ‘[Jgg‘olﬁbqbgﬂlﬁ*@en:gtﬂ b’rngIH@I sinus- enved grow‘ch inhibitory factor;
urokihBt FBi @eganalivapleotidevagibliy Bpelabeabil @sramine; verdins; verteporfin;
" heS .
oo B ARG, 600 iy S LR, lSE%
stimalamer.t r eat nent, prevention 25and/ or managenent of CNS

i nj uri espeard ss&haaa&eagdh&r:ﬁum i B WEBimiidito, 2L Bethdiyestradiol,

i mt nompdul af a Se
telomestatmn bn%ﬂcerr)ér oetlsag?R/ (észsa in enhl.{tlg © m n'% )?gl r(?lg:'l} & \}’(érsexample TRALIL), statins,

semaxanibi, emhﬁnwsramasemmt,b!m&mﬂyleq hprta@em,@bluaﬂwﬁﬁawétré@@) remicade,
docetﬁ:&@ %ﬁcoﬂﬂ‘iﬂeﬂﬁb}(ﬁﬂ Qfekéiﬁetha%lﬁ'(ﬂ&ﬁ&r%ﬁ?aﬁéétds gemc:tabme cisplatinum,

dlaze i.nes a
temog e SToP e S RO e T e TG BT T PO det
tamoXINS, topgtenay, Tidwee] €lapatuit).ohabdxasy Adisdhresol. 8paferef fluprouracil,
leuco@&%ﬂmrﬁaﬁechﬂ GLigale cPRull, Alrefdf talphdt, '{ﬂeéﬁﬁeé :Qeerf@:foﬁ Eﬁlhrgé 2., PEG

ucacorticoi ds, 30such but not limte
INTF’t %ﬂﬁa%ﬂ%u&j msglall'x HEOteRfEQWPW&SCG%pﬁ% liposomal daunorublcm,
cytardﬂﬁﬁe&d@tetaaslom)htmn vinblaistine] MF1, SRISEr dacatyethte, vinorelbine, zoledronic

acid, B ﬁ-{d{?’la{%gma)gh't 1l n{:hah [mitinfsgnJ gls @19{09&&@ Qrs%ggltrllHEde Bncrzstme

i cl of enac Ot assi um cel ecoxi
doxorhicin{Pail )o&a&bﬁazsez* gencighoyir. gdiiamycin, %‘i”é%‘f‘% sodiup ghqsehig (Emeyt®),
sulindde ypd @tcpBsidk et opr of en, nabunet one, refecoxib,

WFE rgt E)gllmaraﬁx ex%ng%sn ?tm Hec‘?ﬁc sc%cgonﬁ %%ea aat%:hor}g” h? g)?tlhf m‘E atlio%s to be
treatedyprevssiydr ¢riveanagegppm b@’fs’funfh@ thet falémpg refesenchsmgil pf whistsdye
incorf@Giedl E&BM in h3h SadrbGasl LS. Palekt no GRRY, hﬁ@&ﬂd@ydssgmm ¢l application

Y, | at N
v [0 A 2 B it 3o TRUBRIAL G SRR T s,
provigiphal ppirticetiangiog, 60/ ¢1981.60G AR E. SHERGARS. fi%ﬁw,rﬁﬂfﬁﬂ 870 and
60/53d60r ol ac, di chI of enac f I ur bi nprof en, oxaprozin,

B: \r/gi: gg?%““% ?Cé)g ctgg‘g%ey? 6%?% glfn% dlrls%n):i for?he treatment, prevention
and/cg wpmmmﬁpemenclm by ureinglimitadito spyventieal thprapeoties, used to treat or

prevehEbAPARA Qngﬁﬂig;P SEEA:L@%Q&%QJ&A@ 2&nﬁh§p@#&r@ﬂe3, anxm[ytlcs calcium

ot hi o sodi um t hi 0 ur.anof
Cha“‘f‘ﬁig’ kst gﬁf‘é E%‘f’%ﬁ’l opiareotfy "1“615?.?? ﬁsﬁlﬂm"?ﬁ'}ﬂ%@ﬁ% E’Ptﬁ '“ﬂammatc’“es
cox-Sinhibitopyimaroosoduidotyegeity, elrbe-ohaergc widpkdr agalistgor antagonists,

xmmﬁn@&lp‘ﬂ Fi:'sé'i‘@b aééh‘[g c‘amcoétéxmdg ér@anc@%meta?rnn@ g@x@lt anesthetic agents,
hen I conpri ses

s ng ru
NM[?A ?;R?%’B'Sﬁe‘l‘ Ii’ﬁ&‘?ﬁﬂ’a‘ftﬁs ‘H’f‘ﬁ’errf%‘&"%@‘? WP Bﬁé’ WvHieife’s Desk Reference
2003d [Spécificexampleh ;nbmhe Niuthart ot limied yi, balioyliekiyHeahe nA gatd®), celecoxib
(Cele@r&by%.nﬂrgﬁ ﬁﬁﬂﬁ %eﬁsﬁarontm@) phenytom (erfaRtm é c]?.rbamazepme

@% t hr o net Xgur

<Tegf£f?a a"’iﬁ‘?’t’iﬁ”@ﬂ"&( @Wﬂl% efe‘ﬁm&sac'dwﬁpaﬁ'ate ) FieFRIgRE Soate:

hydrérestihdng] prednisons %ﬁhéjﬂ;lwgl peotbailin, derdrant@adyphenhydramide,
Exanpl es of second active agent that nay be used for
the treatnment, prevention a#-or managenent of
dysfunctional sleep and rel ated syndrones i ncl ude,
but are not limted to, a tricyclic antidepressant
agent, a selective serotonin reuptake inhibitor, an
antiepileptic agent 10(gabapentin, pregabalin,
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conventional agents used in sleep therapy. Specific
exanpl es i‘\[],cl ude, but are not limt ed(/ Neur onti n,
oxycontin, norphine, topiramate, amt ryptl l'ine,

woRhdd Yk | | | ne, carbanmazepine, Levodopa, 15Lp&kéw07/019182
cocal ne, a-nethyl-tyrosine, reserpine, tetrabenazine,

benzotropi ne, pargyline, fenodol pam nesyl ate,

cabergoline pran1pexo|e di hydrochl ori de, ropinorole,

amant adi ne hydrochl oride, selegiline hydrochlorlde
guanethidise.disozela E}é‘l deyrpslajipripdimethyiauiferidetDMEOslopidie
(Catdp%@jllbﬁjdﬁm, Rétsey, Irék@r;puﬁ]’t&&&hﬂcblﬂﬁropins qgfhasiblaxing] ehpivacaine,
l:docglo% aectlam one ng%gﬁﬁaﬁg ine' (PQ héfér%%&%{ﬁiﬂ%e@éﬂabﬁ%‘n@pmmme (Tofranil®),
doxepip é‘@mqgm e‘alqyrlmm@ (Anelbrstl )gﬂ‘iqafet"wél’!ﬁchgh serigline (Zoloft®),
nefaz%@@{é‘regaﬂmw o | @i A E e D PR 8 o B B3} eI, dﬁpmbaﬁ (WBkbutrin®),

mexi Gy PR, BT BRI SR B ABRToUA. holamine b Bborphan,
benz@ijazepiost baghifaectizad@irecad pharpxybegamiten sodi um

di cl of eﬁ%ﬁé}@f H&bn@é&h@gﬁﬂé%apﬂﬁyaﬁeﬂsmor %ltl%ﬁlﬂ?éht? prevention
sul i ndac, oxa r02|n unlsalﬂq todo ac,

and/qr Wﬂ?%ﬁ@ﬁ of Blm, syl}gémc uf gIp getdwlnglto a sterona a light
sensitiethatistegeat & antietidampom igterfersny hﬁcaslahea@rwetgvegmgmwsdlane,

nqu’B&% Q: fLHEpJQ ?egga{?)p U# ﬁé&vasQM&%h&né’A a%HnevE@ﬁ Qx‘itiﬂody, a prostaglandin, an

ospori ne, 25azat hi opri ne, tacrolimus,
&mtlbts)élg,| q ghﬂoﬁ:@gelu %pqtywﬁlﬁrﬂma@m qowpqnél oL &R %ptlangaogenesm compound, or a
comlﬁﬁ‘sﬁiby tsabf. Spetific &Girrdxiesﬁﬁihhlﬂ busa@t h_ﬁt}linﬁteﬂ o, dblﬁe_ipumnsalrlytm an
R R
fluorg-d 42 Why@r@#yréﬁﬂ 13-1 ~mg¢bhe@yla@neb(§(q¥mpmg%gé-d iene-3,20-dione, latanoprost

(see legJPQérﬂ Wooé (=23 3@%%&?&11&: arft QS Fatinds, ﬂﬁh@%iﬂ@.ﬁﬂﬂts derivatives,

macrgﬁgel .r 063 %g%% (on %ﬁ%ﬁtﬁg ggiz(éo%%nh%_ r%},?:ﬂ%ééﬁ nh:stem genistin, 6°-O-
Mal garistiogy1Q-Ae gerigsin Sridzeing fdidain, 6hO-Muldeidhinotjt Qrés sleidzigglyfitein,

glyciﬁgfgcwpél%lmk&hﬁzim gufoﬁﬂ&fohﬁm e(U@ h&%ﬁtwg @Olr 1;628) triamcinolone
acetoggﬂez 2 ’8??83 ((Zgu%%‘tt hfgsgz@bsggh F c?]Oé(iuHe, giutyﬂ)(lone (%”se Paient No.

5,639b84).drasic fiboblasterowrb tfatdr (iU teesfodonpgovtiofagor b (TGF-b),

bramDJ e%£H %%%B@l& Ba%tor ?é]glcf?} B%lﬂggen QEHVQ{OP FLR @pg @{PAI-2), EYE10]
tri1 nmet hobenzam d

(Eyehsti PR RSt P Dl B W SR EH T K IRERT implant (Bausch &
Lomb). i Abgfithcheferazasditd gvve bemzqqmomadl hehejn ibitied ameistiestey, reference,

br omo pr I(li‘?q&plpsutﬁ"l sle@n gcti ?g%gﬁdt q'%y bE M&:Id 'fgr' tnt,eizreatment prevention

di menhydri nat e ol asetron, necli.zine,
and/egapasegeaieptaiakin dfﬁéfssbt"ﬁﬁﬂ? it ars g JipiRd o, bargplYFiRyfrfinoids, a-hydroxy
acid{) hitRiAizs, R6lagsi(; dplialh Rejn, fitdrferdn] depids, and immunomodulatory agents.

SpCGEfeC.t J;;QJQ%IQ %&%Qen %ptl a@g J\Gt ll‘itﬁfeg {ohy lﬂB 891%& p%‘las?f)rocol trlchlor?acetic acid,

erazi ne, tropisetron, her eo
sahcﬂxam @smbarcrds e@meamablfw% lﬁ@ewgmtﬂh-a?ﬁ%ymb@tlh‘g@% fdjegen,
botutuhﬁn fo&ﬁiaihféﬁeﬁon h&fr@dbgtﬁfdtc}? fran@iheie aém &ﬂgﬁlﬁﬁgﬁns @fch as human placental
i a and_rel ate
cot e R R . RE N AR EBEE ASPRA 5501, LEhHEE iy zvoem.
Zyplasti ResppdagkiandgIsobgerh as | L-2 (i ncl udi ng r econbi nant
IL-11 ( Eﬁt&rkglag of%58Ebnd ABR/e R th:it'n%)y,be bibed! 0r thé &e&:ﬁent,ﬁﬁ&ent:on
R A eI A R
antlcahzldanmsdlurenm edidino glybesidas, lcalgivmaphannichtleskesr vsodjlaterm piostacyclin
anal&ued BRlioHefirhntadWh D ﬁlydéﬁlﬁﬁles@%é&cyiﬁﬁbﬁ&'s Qs ,mﬂwvaﬁ!ﬁbltors),
AR M e N
knowrh@redice prlnagoy pisdrs psissie. &peeﬁ@@mmm,! mcélda;rh?t areingly lipited to,
met hane derivatives; Deferoxam ne; protein C, and

transfusi ons of bl ood, or of 3%- bl ood substitute such
as UenospanTM or HenobspanTM PS ( Sangart).



10

15

20

25

30

35

Adm ni stration of a conpound of this invention, or a
pharnaceutﬂgally acceptable salt, solvé¥§
st ereoi somer or prodrug thereof, and t he second

washiNBsadents to a patient can occur 10si nu!l,&%g%%ﬁlsz

or sequentially by the sane or different routes of
admnistration. The suitability of a particular route
of administration enployed for a particular active
agent wi || depend on the active agent itself (e.g.,

warfashidChomnadin®)cadinrgiis, acmiing slyeasisde, dgoaitgogsn Adipgem, nifedipine, a

vasodl RER TRMSs Bﬁ)sﬁcfey:cﬁﬁ (el pBst-Blaniig 1 mnigl @ReroStfid? m)o FNdan®),
cer i PSS TS o] EEI4P0 s Lpgrosn

(Floran®) trepRrsérfibiRemdduliofl postedyclivltidalabt GCaﬁlus Bnsifpastatih éZocor“’)
omapEAANY RGN, Wx%esﬁgﬁn(tﬁ@aﬁ{)miﬁ BRLAOHE QirSvadih), Jlgﬁun L-arginine, iloprost,
I nvention are kno to those of ordinary skill in the
betapgest, andgildenafil (Viagrpy o cj ans'  Desk Reference, 1755- 1760
(56t h e®xamm&(? econd active agents that mhy boused Bmiedieaterbt, pfevention
andic:tr(rﬂ]a%nl %L\Q}%Htt dfgghestgbl%la?'e%%)ﬁ e?scihélé(cfe ﬁggx%tno{ l?&'mted to, a athracyclme

ere I ntravenous or SUbCUt aneousl once
platingym, il B Beny ol iesen SABEFTSRS): SoPBI GUROTO B hEBigEfemodar,
carbolbdif, ﬂ‘@caﬂfefsmm gl ttarfoxifen,abgsdcar G thatexatd, arRvtalpidhotddin,
capect.[i%bl oclilst a%g thn%Ba Had %%b(%r?%ﬁ @Q‘ggatlatlﬁoh n?atf Qﬁﬂno%@%mz gﬂ?ﬂbme,

I'canbunt ond ‘active
doxeaéglen@lléwet Nisblagfingi Tr2% CAMESE. @g@rbmtchwénftrylb@co@ledmmc acid,

palmm&.eﬁsrﬁa;b@wguaha@md.s&re aamgﬂdnaté Iaaeﬁewmdbywmﬁme,
rm u nt.

f.
doxois'utnbz'rgl? H@cg:hiti ?‘?ax%} %anclcltowtr,i ona ge{)mﬁcﬁ%ﬂ % on%%se lfmtomycmC

n an
mep@genﬂbo@mmmqwdamrmbWered to the patu ent As

di scussqgampieehieiond E&fve |a£ent5tthﬁ nla $6 Beti @5 tﬂﬁé&ﬂ%ﬁ pRevention

a et hod of  reducing, $a£ g% and/ or1€;$ uinin
an /G PP T HHHEEY Fates P P S 0T SR Bieplfronts uinine
quinigdimeyntnietinading fudfadipaind, detyepkiling, clindamyniot meflaguine chataggntrine,

pnm§(ﬁfxgeeﬁydrmﬁjaﬁlgﬁﬁlhﬁé %%uarma%a;du&re LSRR Yin, RRITRRhtamidine,
ra&)l/@léu i ol ogi cal therap %/3 .and i nmunof hera

melagSSRFS ISR WHEN G Er T RIRIeHA C PRIV ISR @Oy compounds (e.g.
sodiirh gtitR@iverbsatg)pintekfereatgannhss tittsconhzble, scopdinatint of iisadyfromastigotes

and ﬁé@?éfgﬁ"{ovg@n cttic g:t-(ﬁ&s %]J]ﬁmgrﬁﬁlg rsﬁa rp gd fggrof?: ﬁﬁﬁethoprim, and

ct associ at e conventi ona erapy. 30
sulfameghoy@dolang Ther apy I n certain
enbodi mMExampled HSe@nd phiMeagéitCthaimdyibe nsiddi the trengreerit,Srevention

and/or r{lgnlgge{nlwrr]\&P b ngo gle&%fcclléo?@r% el Jyaisét %E ﬁﬂltécptoaantlblotlcs

era I Nvol ves mnl strat
(thergperin oaarpphyéaca@ éPﬁh gt aotd@rrreé & GFP'ﬂ"me clapgr et tesycychm
peméllifn?&&ph&l@é’poﬁn@ﬁfdp%y&fl ltdnﬁiﬂyciﬂl’iﬂd é@ﬂn&;ﬁﬁycﬂﬂ ahtiViirals such as, but not

Iimitggga erggllft% emedrlmaeracp !IW’SEr % OVIT: and% ik gim{n cgﬁi‘&\ﬁhﬁ pIaSméx

eve of tesistance
immupfiolegieentangingrirags SUMs birtaet linsighdde levaei snlgand dfopripgsipepiologics
suchca@ @ hotlithatel B gﬁﬂh@gﬁobuan -k fel ﬁ‘@tb@\/rﬁﬁlehlhﬁs end nnfeﬂemn@ﬂmmones
2008 027542PCTJ USZ 7/ 01
suchesﬁtglé aﬂjﬁrﬂeg to, fhﬁ,m(ﬁ"l an %e%rl i Immml ITB% agen uh not limited to, B cell
stimplatper(eigo BAFE/RIvHipotekies (e.g-hd--2, rﬁbémndthD,growth factors (e.g., TGF-),

antiRIEs . st ShifEh A2k YeN)) o%ﬁu%&tﬁie@éﬂn@ﬁﬁﬁ@ﬁﬁmﬂ? PG Rotifs, and

our to e W.th a rest period of about a
Vaccv%ék%r”‘f"\%@‘%@%'spexﬁ‘k &2F{0%BNti on further allows the
f r equencxamplesbbsecondmckiveggiththef myowi el foy b gatmentperevention
and/bﬂ%ﬁ:%?&ﬁgrt O‘F@N§ disérd&t E}ﬁ:ﬁucﬁﬂﬁﬁ bdeinGt l?ﬁ'iﬁtg% e, fpazﬂfnetaE&ust or
i nventi on 5encoppasse a ratjon o
et Rt Pt PO o LB P oL ROF 8. St og- Dbl ypgine. eserpine,

tetrabgrpizival benzotropine, pargyline, fenodolpam mesylate, cabergoline, pramipexole

-31-
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when it is _adm nistered alone. In yet another
specific eﬁbodl ment of the invention, {@a conpound of
the invention is adnministered for a greater number of

woSNsdiRsssbhat woul d typically cause dose-lim bitR@szoor019182
toxicity in a patient to whom a second active

ingredient is not also being adm nistered. In one
enbodi nent, a corrpound of the invention is

tered a|I ti,puously for three or
ainy ST e arols st b g s ing hitrohpridgatbidops,
perg&Gl ngylpters Sldayqt (R0 ki dSy@ondtrgl; a MA@ drbibidor, o agrbut iud limited to,
lme §lorMn9tph§{e]ﬂEQQQEMD§azlé Q%di?‘? %hﬁ%ﬂ Qgch asq:m not imited to,

to abou f rom about
oleagygpd fs‘ecwa"e fﬁmhn%ﬁsr% B EEFhap Ut nozbw-t%to pienfiigmine
sahctubaopﬂysd@:gn@)dmlfahmhysoﬂt%m@mrﬁTde,rmta:bmﬁm@brlamh‘@, #icdstigmine
metthQIlfgte %%bglgmlrfn cﬁ)lmu?eb 9%{5.311%:"% rjl%rlﬂg ?a%%{)é Bﬁrgoxutne Qh’T‘%%

obidegtimpghlogide, rrm#aw@rowdwlaﬁwlmmmmwhomsmowmmmme and

demdayridin; m'n%ﬁwmﬂammatory agent, such ab,/bubit AR xei@godfd?@ diclofenac
2.c0mo I nvent |

sodng%tde clofle arc]: d’?e mrﬁ,tcefé?oéuba%ng'«f ()&moél ﬁ}nrl?a dP s me(ﬂoxrcam,
ibupepdhmi kﬂt@trpfgm r@hurmﬁtonteh@fe@gnp @M’@tr@:ﬁatet, kedlupomidatsilisalazine, gold salts,

Rho-D0Giunk @803 in} @ &ghémyﬁtetmetn rdy%sgogné laﬁauﬁs,ﬁﬁle%&eﬁmaée

vt Sy e i e ey A st
olsalgﬁineas@&ngm aggfantilpheém indphéthavim indindac? s feoanigd acid] et fenamate

sodidm $61R@HiR Ketdrac@ dithBfeRis ﬂ%lﬂ?%féﬂng{aa%%ﬂoﬂﬁ)ﬂcg&u§1€lgﬁcam,
over a out 90 .m nutes every cl e

amplAgAIGat AR oIV oY oAy 1SSy o KR Rutegee, antprine,
amingppTivE Yk nmie adi ietme,at:ﬁﬂéglmcsseagm BodSing thittndlAe, auadfine Mbthotrexate,
colcﬁ’%hé a (Fputw'ﬁ?lr om Eld Osﬂﬁ'v\g%hg Eﬁd E?eﬂib%giﬁzltrgée or%otamathasone and other

typica
luoQFBIIEO 15 a1 PRFIomeBAastotich R BHt RO RSP, méipelepreyid.algmperidone,

proc!ﬂ&tﬁ&aﬂh&mﬁlr%hlmmeT&%MP@wﬁ%@gramseuon
hydrg{'\]/@irngaa%?t#héu%g)fe n?o%nag nla}a.lnlod’(]:sallcz%prf eaz%ils% on benzt UIH?%IE]E bietanautine,

dosage
bromp 't‘%‘lﬁt“lec“é?b"elﬁ‘i'f’p%i'?‘ﬂ‘b dimeshls s fiphehigp by olatetrorh nclizine,

methhlwaﬂ,ﬁhd:tﬁﬁrrﬁaﬁlﬁ'@ Iabifond, c&?ﬁsamyng pafnai. sdowﬁmr!e%apu@de,

ep
a0 TREHL L BAod S AP hp Bt oS RSz oot
conposi Exanplenpfdeeind ageye pmmipghasinay fhe viad forthe weatroan prevention

and/dr lﬁ{ahﬁwneﬁfmw $ ﬁ‘u!ﬁﬁ?a{m@iﬁteg%ﬁrtﬁkg 'irﬁlu@.@ tb%t are not Jimited to,
ceutl C

Ph onposi ti ons _and
B e R R R T AT
fibringiticpeernitn gnmtémasentﬁﬂmmi@sﬁ@f anpigénressemits, baeodigkepines, buspirone,
amar@iSe!l ARNAhor kAGIE M&oh%fl&m &1L u?erdQn gitﬁms Qﬁtﬁ‘t}?ﬂnjurr]y/damage and

relate% s‘)/r%c#{?mssn %)I;(él%g ﬁi‘ﬁ‘%ﬁs érl;] g b(l';l:g%%: notglﬁ% %g bk O{t@ g (e 2., glucocorticoids,
such n%baﬂ not §Edtadio, mgthalpredviagpmatisxaincibamhe arxdrberaexeﬂmaéo)w) an anti-

inflaRAERR} £ef, idcfdfhy; bt HAGIHRRED Hac’proicﬂts&ﬁvylﬁ r@ﬁ?ﬁen&%h&ﬁm diclofenac

ection, iIntranmuscular, or. intraarteria
potasergl‘ngcelecé:? Ehhaﬁg: B’fap'ﬁ’t"'r’i'eﬁhﬂbrﬂﬁll KdRlee nﬁlmﬂua@@l ketoprofen,
nabutnp@ns dekbanib, orcthofrenaEs eFlanedis selthealnigt i 508, R190-B Immune

Glonﬁﬂ 'nSz@& hegggt@'m&&al clggs%ﬂgee %a‘ﬁ{:@ﬁ-me q:gér&dmus, gasa[xxwa% daclizumab,

n Ot Fimt
saliegisrpidetstyrliogisigd; meky 5§1tﬂ¥ d'@ﬁ%‘??étséisafﬂtﬁdd%@@me: SWifpsalazine,
acetaROOBRER ThidRiehEdi MSEM&,GﬂQQrﬁﬁud i34 = ﬁ@ﬁSfen‘ﬂhﬁ@ﬁfdﬁinQ RSmetin,

| r nasa r
o BRIl i RS, B0 ALl 2P PEL Y o,
pivoxigasg, teé‘Pxﬁﬁ'BdshﬁPY*h‘&?ﬂoﬁ?’ﬁ’f‘¥P§F?WFPzt”@v #ntipsiiteg prpinopyrine, apazone,

i ncl udi ng suspensions (e.g.,,,aqueous or non-agueous

l'iquid suspensions, oil-in- Wter emul si ons, or a
wat er-in-oil 1iqui d emul si ons), solutions, and
elixirs; liquid dosage fornms suitable for parenteral

adm nistration to a 5patient; eye drops or other
ophthal mi ¢ preparations suitable for topical
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solids (e. g, crystalline or anorphous_solids) that
can be reconstituted to provide |iqui c(dosage forns
suitable for parenteral adm nistration to a patient.
%ld‘zqgggositi on, shape, and type of dosage }{@f% 0010182
e invention will typically vary depending on %el r
use For exanple, a dosage formused in the acute
treatment of a disease 10 nay contain |arger anounts
of one or nore of the active ingredients it conprises
zileutbhanrothicklsage soldsedius ddomalate, liprentiinomiethorexatet erdqicingf allopurinol,

pmbew&d %@Fﬁpﬁsz%ﬁ@% be%m.hﬁédeya cmpaﬁﬁdsg SERking Cb%ﬁﬂ:& ifn@edWo, db-
contdi n.sm

CAME G T Sy PR B e Do =P s phenidte &
threoheattiyipleeidatt llthreamethiphaidae, tirgtheseethilpemalatend-eptiner

meth e%zda{é m SrR&hl{)ljneG}dth SAGE nfi AL RnRLFORR Q%ﬁxlegm BY¥ent such as,

I nvent1on from one another W

but “?té%ﬂeld)w appaidfurosenidhseerek M4 in the art. See,
e. 0., lakeipiagiresondadibdigamar irag bt ussd ifenbescatrddit, prevention
and/oﬁ_mahacgaperlﬁ H%gunclgfnlﬂag 5l e%%ﬁ ke d%lygtilrgrggs) laclade but arc niot limited to, a

ceu ICa OSI ons an osag forns
tncyqtle ﬁmdeel@ssenfeagmts Weetlwﬁowew@wksmma@r@n éweﬁpﬁ?ré*ﬁ paent
(gaba%éﬁrn%éaka%\*bﬁ:ﬁaﬂcﬁﬁ& %x&'ﬂiahépﬁiﬁ leGititAd@am/ topiedmate), an antiaryhthmic

agent, o %cidbl.]né%]{agncg?;éocgm%v%cglé gs q%}“g‘%( ﬁ%ﬁ%{)ﬁf mgdilz!ltsraiﬁlﬁlgnor an OplOld
agentex icpidtintminomedilntahl compenndj axomblingtiert sasnt> path heg known or

convEiBhITBEG ds@@in s@&ﬁﬂﬁﬁl‘p} i %cl@if: e%ﬁ%&nd‘hﬂfen&lﬂ 2RBCIEMiRA to,

a vari et 9, aCtt ors wel |l t o tl? €, carbamazgpine, Levodo)
- New iy QRERI BB PTetFoR PR NS T G G PRTRppiae Levodops,

L-DQos agaifepe-mettiyl-tyrorineadpdrping te@wmatnma, hergatroping, pargyline, fenodolpam
mesy?a’f@@me?goh% %MB%E%EI’T}BFO%Oé&&CRp%ﬂ@%%@l%dmchiorld&

ont ai n eXC|p|ents not” suited, f use |né§arent

sete e oo ors: SaTRCTS FeFERET Ty S G oAl roniai
clorg@hies, plicRBlkzinaEyocathsazilie perpbne entakaposy pbydobitzntind jaliclate,
phys%f%gﬂiﬁglsﬁﬁété ghpso%iggﬁi@gﬁeftﬂéﬁi né bl%mhe%stz%lhﬁe methylsulfate,

osit one active Ingredlents
mbeae@m chlostdaParRpPheRHe chlprifsy fagties Pelidgyimg el %{Eieo%bédma?e chloride,
trimedbe @Qﬁﬂﬂ@dlaﬁzﬁyﬂﬁbﬁum 2bdigitioviam, pgfdest gaitbe détiedrium, naproxen
sodif O'EPcrlo i ds%‘{%ré‘clgﬁna%j) FL-&@:% lggﬂg%e&l%&, Qﬁgfﬂz&“hfﬂ[x&l’a!

eco
etodc@m g@@a@mq ipuprpfengketapyaien: nRPYMERES mfagg:@s methotrexate, leflunomide,

sulfaRdREEPERW Ll atﬂsmmmsjne GﬂHbﬁlna R colNBRgRe HRIME chdladporine,
azath (ﬁpgt % %ci}]'laﬁz%egdsm ma%nX%hﬁuma os‘i’lﬁcy?' % Qt.e ﬁ a@n%gﬁahcgfw acid, methyl

salicylpigodiBerdsal, rseleﬂlatﬁﬁéw@zmhévlquﬂem%ﬂmwnlmphP'acltdegléﬂmm sulindac,

mefeﬂ&rﬁi&@@iﬁ, méd‘lof@ﬁ%até SdiuaS tolhédtil Bfﬁﬁrolh@ d‘idlﬂlﬁ'&rﬁﬂtﬂuﬂilﬁ#ofen oxaprozin,
I.NCr eafe t he gradatlon rate

sy BT SOE Ay et pr st ahiafh eERlcaly pyapybuasone,
oxyphenberizprenantamrins MpoRgingapiiene ﬁt'swem awrotiiaglugese} ethepdiym

thlorhzﬂat& hGrabtin, 3thokegatd, b&lﬁlﬁgne,ﬁﬂ’épuﬁmmbﬁsmélﬂ] shiifi@pidamdne,
arnHC

venpri TP, Faé'é“t'(b"ﬁ?Fﬁé‘E% PP B e E Pt B s i o compridone
prochingereineirenetbaziyienchdorpiomatied trlrtmhbtan#aumq cwlapsefron, granisetron,

hydrmfn@%@&hé&ﬁlel:Xon%@ﬂ%ﬁa'nﬁllleeal?ﬁ &h%%‘éﬁ  Wehslnkide, bietanautine,

accep e amounts. Preferred ? fr‘? {‘ree gf"%fg I
b"°“f°<8f‘ﬁ% bﬁ‘aﬁ‘fﬂef debogrifie, Gyl dups Ry drnate, dip qiroppgnectizine,
methaBithline®pimapine; igbll@te] myn@nﬂy&tw;marsdoﬁbﬁxmgmsspmm

T I'B T
S B S g o

for s cd%mw?ﬁ ﬁﬁsea@ﬁ agiveag PP e usdfepthgae elttdﬁe"e“t“’“
and/brafarapdraene of IenodBimmaaby 0w raited divwdas iphide dst aré-ost limited to:

exanpl e, the addition of water (e.g., 5% is wdely

accepted in the pharnaceutictd¥- WO

2008/ 027542PCT/ 11 S2007/ 019182 arts as a neans of

simulating long-termstorage in order to determ ne

characteristics such as shelf-life or the stability

of formulations over tine. See, e.g., Jens T.
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Anhydr ous armaceutical conpositions gnd dosage
forms of the..invention can be preparediusing
anhydr ous or | ow noisture cont aini ng i ngredients and
wol ¥d3dst ure or low humdity conditions. PCT/US2007/019182
Phar maceuti cal conpositions and dosage forns that
conprise |lactose and at | east one 1lOactive ingredient
that conprises a primary or secondary am ne are
preferably anhydrous if substantial contact wit
interlqnkingtsueheasdhd/(eldingireriompingnidl-A“Haf b pad canenmgx IL -2), IL-10, IL-12,

and lﬁ@@hﬁ&‘fé}&s ﬁﬁﬂé@ﬁl&&&%@ﬂﬁ% Snt&%@&ﬁaﬁﬁ% interferon alfa-n1, interferon

alfa—na,rlgﬁg’h r)é dfegwﬁz ; :TFS @d?oh S,H‘lﬁg buSrrates or
butyratadeﬂvammdutrm omddl H@M@XW@@PE&&WMIEIMQG&WGWN Ne.
5,800 §f BLABL dhaRiAe mgﬁ%qls&%u&l aaqlomaezmeah@n#smw&hm derivatives;

prevent expgsure 1o water such "
Deferp¥apingy é@‘q‘%cs%ﬁdtt‘émf%“?‘ﬁroﬁﬂllo%)‘i” intlo OdE&z’éﬂm‘f‘e%l%?s Hemospan™ or
Hemdpdna B8 ¢SqpgaRagi ng include, but are not limted to,

her met | &tﬁ’lll In%trmlo?g cérﬁiz(%u%d o %%ﬂ\}cﬁt%m Erry alql%%@utlca]ly acceptable

cont ai ners ., Via ter pac , st rnp
salt, sgiyBR terROTIeR FEHTRIre RSP pish thetre Fpateaigents fo & paticr can oseur

mmui&h&i’uﬁl@@;& bﬁqb&&hllﬁwe S:irﬁd @ isfendidl roal@s aﬂﬁinﬁﬁiﬁtfmloh hlie suitability of a

parnckb):%r ?ac?r{l]lms t1 emplo 9%:&?& c&l%}%hé\%gg% il E&%eﬁ@&rﬁtﬁe active

anh acC
agent@@ﬂﬁ@ L8R d"é‘ethﬁh‘ﬁ @’W b&rﬂémﬂéﬁ%@c} erally withowg @C‘P\m@@’ ng prior to entering the
blood s%’éﬂ@)' anH 2RI dSseascibBin s HdRed. bﬂdbre%h@d Rte dfiadihin@e-atidh, for compounds of

this ‘%"5{‘?"“&?‘%& §efs rﬁtﬂ'g\?i?%gfs aj mlnlstratlo Cll'or thF Eecmp ac}rger §gent(§ ot ingredients

of thegpwinporesrt knovirte ﬂmmqinrdmamdklﬂ p'eﬁlp WCSQey‘p@é sPlopiciges | Resk

ReferbmB! £458B(56M 8., m§ige form may d| ffer dependl ng on
factors, suc

0] i m rou
e O e S i R i B i el Vg grres
mtra\tequslyadr sdmsmg@uﬁlp amboret ot twded daile it an@mousm i fromerbeut 1 to about 1000
ﬁob%%wtf aaéut%% efns.ﬁ \Aﬁéh"t '1@{12_, ébgutél@() a,gowonpibowm about 200

pl cal dosag

mg. “é'éﬁﬁBF‘f'ﬁ“eafamE‘bﬂ%B%‘f?aO‘tﬁa"f‘}'f‘eaa"’i’F\}’é‘HF?H‘fH P8 e s e e he ype

of disesd bking trdgtedlor nanaded, the Seved),and Rage, of Wbpasd, Andthe ABouRG) of

comp%gnds %99&3 |1‘?v%9tlon2aqg an)@gxonﬁ ggd:tlgiépactiétp%emé é&cugéntéoclgmtmstered w
pl cal dosage forns conpriseé t

the pyiEBlond acti ve ingredient in an anount of 1 to about

1 000 nyas bsamadkieavhde haviabe tnvabion spombisses abatidd dffeducing,
treatl& anadpor rever?rl{nﬁ qg\?erse or ;ﬁ&)eq) reqpe%gts g.%oénfgec?\gﬁlp%tvel%ggal %rapy

I'C anoun e second act
;nclu@gém.xt Bt |hmngré§:eﬁ{ggew, c{rﬁgotggw ﬁd@tl%@ﬂ?})}u §@awnglﬁléerapy, biological
theraby £13 191fnuﬁétﬁ§1€|5y Qﬁinﬁﬁuﬁds&ﬂﬂﬁdn\&hnma@&dr actitadingte@ients can be
:atdrmgaﬁttewgﬁ1 f atlagf ;}nlo ﬁ Lg)r]gr%??r\%]éett tgg H 2‘"%“%% gﬁt?x? g&r}r%rsg Wect associated
with gahvertiossldékesabyt 0 t he patient. 4.5.1 ORAL DOSAGE FORMS
35Phar maceuti cal conpositions of the invention that

sui | e for oral adm nistration can be presented

di sc&g’%—i@g@&gﬁ%@ forms, such as, but are not o
I | m t edInt@rainglrbedimerts, tg¢ propliydastid pretheraishtig agents of the invention are

cych&ﬁ@la%&ust&épt% Wyl ‘§§ent a@?cling HebHS u(\)%lvgs the hdrA¥RErScbn of an active agent

ups),. Such osage orns con
for a Bﬁfb‘lil}r)ﬂfé‘"‘ﬁf follpysd Ry 8 tEH et @HP@ } \%L‘;‘ip%é ﬁ%sg?“éa“%y
adminstriviod s Cpélinghlarapyeyn rem:eaa@m@v@m POEAISRE 07 $E19 h®Pe of the
theramg 'avéﬁ@ BWQdEc% tﬁehé?&eeﬂ%gﬂs lo{" &{i; df rﬁlettﬂﬁ"aﬁé's andf%? @nproves the efficacy of the

enera 'y, Rem ngton 's Phar maceuti cal ‘Sci ences, 18th
Mack Publ i shing, Easton PA (1990).

Trea
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Typi cal oral dosage forns of the inventi-on are
prepared by.conbining the active i ngredj,ments in an
intimate adm xture with at | east one excipi ent
Wo%gsz({ ,44p0 to conventional Spharmaceutical cpppaRdfidis:
ni ques. Excipients can take a wide variety of
forns depending on the form of preparation desired
for admi nistration. For exanple, excipients suitable
for use in oral |liquid or aerosol dosage forns
i ncl udeCorseruerthe nmoe SmcrﬁCtemoihb’e“twﬁf*@rmveQ‘I’% ppagupound of the

mven\%d 8 ad@intehed dityid zﬁél%lé HHiAgQIdobes iPi ﬁﬁxﬁfo\éﬂi WakR Sycl@Wih a rest

perlocﬁg P E)\I.lltn %ﬁ gp ttafYS e%g% ITQ.@ ét?\%egtpon%%ﬁé) T a ows #ec{_ug‘x%ly,e nufm er, and
lengtlt eilosing cycbays bé @steasahdloagneths) SPPQilid Wdlﬂtﬂm ofghesinygstion

enconlnﬂag%eg e aﬁﬂlnlsﬁga%rpm%om;&ﬁﬂg@ﬂr% invEhtEdnFoChdns Eﬁdlés'tﬁh% are typical
ul ose, diluents, granul a m&t‘ ent s rican

when 0T SISl aTF L TBUET 5 55 B AL VB e prpound of
the ineasion @f adackiiitaied for algieary ninslizk of narchmdhacmqwmyesal ly cause dose-timiting

mm.;;.s% n&%@&& d f? sheoRfiea Pé@g%@% fgﬁ&glsgeammg&red

case SO ex0|p|ents ar e em% oye
| f desi e cma?fl'@ﬁ@ gepreendefdbedivasiionis atas
contifioutl9 ﬁ&qme@m’oﬁxeﬁdm A &6sc oBfEoh osdgems ardbButcan mlgem- day,

toll \Pedquartrre k ‘% one T t\(;)vg v}ee & ]‘n otﬂgr elﬂl%géim%rflts RQ@E%@S% be lﬁ‘me about 1 mg
arnmaceut | osl tions ‘and
to abcmt éo%mepfacrre abdyy 0.4 mgfte P'muy 0 &i fram %P@P%l Pe &tﬂ?ﬂt‘i 299 'Ttghﬁmm about
10 mg’iﬁi dbg@tdlloﬁ grlrgt;:‘&bﬁrab&nw 1t dol aqad:ﬁoe.fgc frbﬁraﬁoutfl mrgerbybout 50 mg, from
vi ded,so

d L
oo o R 80052 5k 0P, RGP DA 001 8 20me

follovrgtbyeadarma¥. e, a tabl et can be prepared by conpr essi on
or N0l dif\he efrBPRMEHSR @hetuﬁk}h@&ns a 6&Hipdafd B RPN &flioRind a second

reSSIn in a | j ne, the, active
scivg REFRU AT T Sy e Y B SR GP Y GG S o rvntio
occurging 0 &néll remytes piorom tik Isgeond xaicte wigtedieat dekgi aFiyeln of four to six weeks.

In m%&&%oﬁ%h‘%ﬁh&ﬁ@enhgn %n@%aﬂ&l SHaNGmbSund of HelifBhtfon and 2

- machine a m xture of powder ed conpound nmi st ened
secongl ac vejineredigptiis qtqnaﬁlptaree lby agrﬁyenous infusion over about 9 s gyery cycle.
of exci pysicdls, thhabtmbaof Heles dang whidr the cahlsageial easent is
adma@gteugal&% h B%%H\!vﬂq)e' E‘J Aﬁgst onQ W ab%[llem 3&1@4 H&ett?gc:h@ from about two

I sI nt egran S, bricants.
to abayt 1§ €y ess gk eypr woredypigplly frog) wob‘rfavrﬁaew fhgeg|cycles.

conposi tions and dosage forms i ncl ude, but are not

ligitedy Chehias\coRB ST 18RS DQJSA"&]P?()

acac ge Phsseawieal grrmrasiions iR ueed e fi prepppisn of individua, single
unit cwsﬁeﬁ“&tnﬁs Phaxoadatied chhpasadas bt dogiga Forgis BF the @lvkatiod *emprise a
compounc{ {ﬂsle gl%ént\(/ag'térve?n%r‘\]acgltlﬁj ::algé{ ta%%ls.l%lﬂ lﬁ'g‘m§§3 os%?&loksgllngls &r prodrug
therepfh Tibesnyavertisg] compwmw; sedq dospes Hupsnfithejgyantion ¢ Agrther comprise one
or mérBERdipiedel | Ul Ose, pre-gel atinized starch,

gggg?xﬁg&ﬁﬁ'&ceﬁngal I&Xmg/osf%orlf ; gchﬁ)gzﬁ% gcgrrns Ur the mgnnon c:?n8 also compnse
one dr lyereadditional active ingredients. Sgrampigsof prsiotal sgcfond or additional, actwe

1ngremeﬁfsg.?é‘df§ﬁ&lﬂ in%ct‘&ﬁlu}” Q&% |nC| ude, but are not
limted to, the materia

as AVl -
AV O ST o R oL B TRy RBser BB P20 Alopeg] (g nasal
sublifizuahn vEdit  Carcpds atréctal), pArmEerb@Es. . Wisoeseubiiniagns, bolus injection,

mtraf%ﬁéc‘ﬁﬁt C&@lﬂ%ﬁeriygr t%H@ai '(PQ keye%%ps oaﬂﬂemp}iihh‘lﬁrﬁi?gﬂﬁét@ﬁ;),
|

sl P BE RIS O AT BN aS 8@%%‘? h"y’fﬂmé’iﬁs E IR g, bu
are ngilidGdGBL taRGts5 SipletSuansalby. euchr yeft destic gelatintwpniissiaghats; troches;
exci pients or additives |nclude AVI CEL_PH1O3TM and
Starch 1500 LM 35-Exanples of fillers
suitable for use in the pharnmaceutical conpositions
and dosage forns disclosed herein include, but are
not limted to, talc, calciumcarbonate (e.g.,
granul es or
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WD 2008/ 027542PCT1US2007/ 019182 powderc),,

m crocrystalline cellul ose, powdered cellul ose

dextrates, kaolin, mannitol, silicic acid, sorbitol,

pre-gel atinized starch, and m xture

wo%zsrﬂ%?sﬁéer or filler in pharmaceuti cal con‘pggli‘/??%'ﬁg&glsz

of the invention is typically present in from about

50 to about 99 wei ght percent of the pharmaceuti cal

onpo ositjon or dosage form 5D sint egrants are used

o {FRETEIS R GYPPTIOHES BP4e a5 PO AE-F oPASEIo PR B ighglers); gels; liquid
dosagafolret siittlia fordisd bnhegsd hdninkeatioe 1o seidnt, iehding SHpDIsians (e.g.,

aque&%vdr QAL gﬁf&ms !;E]gm sﬁgﬁnstun!@tonlclg Q’Iaf’ér @mh@%nﬂ?? V\ﬁterm—ml hoqmd

di sinte I'sintegrate 1 n storage,
emulpRaD: LERPR ﬂ“"( il éomfom suifplle for ogenter aminstration to a
patic6i 8yel d6lpsiof btheOdphtHaBEE p:bﬂ?atliﬁ&hﬁtﬁﬂe € Rshidal 8NFinisthatidS; andsterile
solid?kg c% c?ys?zplﬁne q?t“f){ppgus ds tﬁ%tlecgnige{]}ef%ngtatupfi grfeyhge F’qmcf c%sage forms
S“'“Plélf@&@@"@fa‘ F‘Fremlféfﬂtrw@#mjlle@dl ents shoul d be used to

f or m solrhd cﬁﬁlﬂis:tﬂﬁ%ﬂ&ﬁ alu@f:ﬁé BBddabpd f0And Jf\fmﬁireﬂﬂon WillQypically
nt of S|entP% ran

vory B 83 e R R Pyl e T Bt dseee
may ediiaie laoger emmrrmfgnns kil thore pfithe krdive irterediep i io@imprises than a dosage form

used ARG Uﬁﬁ@ﬂd Erb&ﬁ!entc‘c@ RRQSE §iase. Gb‘i)rmirlys & pir@t‘?c@?a%@éé% f@mInay contain

t of t
smals? APRPAT $%% POl 860 e wg%sﬁa{ss*%gwg’?%ghﬁaér gBhfosgge form used

to tregi the prmaydisente. 'ﬂneslanﬂ elerantys thlﬁd;h srpam‘b&osusaefdmnncompassed by this
inveRIdA ARG EY ForAdne GRIM %&.ﬁ bORsaRNd ag@oie%wﬁd Rleneel NGe e.g.,

i nvention I nclude, but are not ar - agar
Remingegy ﬁr” é’“’é’tﬂca"”"e%ﬁc&"ﬁﬁﬁa 'éél‘r%’oﬁ%b P“h’iséiﬂsd‘??@? ({398
cel | ul oFgpicarphaeratsutildl esaaposididhs Hid deiags fomik EeMRise one or more

exc:;f?é?lltsa cgu}tlxﬁlg eﬁ%ﬁﬁ%&é‘ Er%q}nth%%] alkh Ild gn Hhe %‘ f ? a%%,aatn nor-

t apl oca st er starc pre-
lmitigg aiﬂw'esafﬁ@fﬂab&ete&ﬁfeﬁefé are proyjded herpve metfgr ﬁsaﬂ'@{lqﬂi@mlpleﬂt is

suitabie Ifdrliildbﬁxﬁﬁattoghm a pﬁﬁ?ﬂad&htﬂawcﬂﬁmhh&f &Qfosage Ut &ﬁéﬂ@on a variety of

factog;wgli I&%?mtxa the u%chul?:ll gglsuré ﬁ%ﬁ{%{&g goa Cv(v)a rg %v:snt #1%’5 dgsaﬁsform will be
adm'msw éela pgfienp eﬁ% PxXpmpds eval dpsege fmgﬁe@ q;mbéqtsenaamoetam excipients not
suited T Qb pRichterd @ake MM AL s@iablht)&;ﬂéciﬁfdcﬁlar SRIphint Ry also depend

on g BRI Qe ARATERN oo b 3, 1Bt Dok, Uk empRen o Some
activg é@@@&msenam e ae@lﬁgated yesame Pmm*nts ioh aplstemdomitien exposed to water.

ActivBURErb QMRS they domp%g’asﬁrﬁ?arpéll seccﬁh:iry ﬁmﬂieg are ‘f)tQﬁ:@ulQr'lJ susc%ﬁ‘i’ole to such
ol eate

accel ra%g%ano Qloks Zénc S % @{ %/ﬂ

PATEF S5t Poslan- Comseaugrtyy Tsdiveptiont etspmpaasasipharpycptical compositions
and dogage ifermsttisat pm!u litgle, if eny. bxtasepiter teng\drdi-chegharidea Ag @bed herein,
the te"rﬁE‘%lsé-%QQa méRas Hlfaﬂﬁé Mh&S: machBpregéugz Q‘%’nsuﬁ’ fclent to

ted aerosol of synth

coagul
5“"“&?‘14‘& g’*’(ﬁ?ﬁ? gD f‘f‘&ﬂa%y SEEnAEEE mgredisnian, TX)
CAB- O SLEct(’a-fmprcogemt(onsoﬂ theiorentlion xarCenmpr ieckxe ipic® kit are well

knowa¥n %Q&tan@%e IQIeg BosLARple M khe @Qdlerf&Eéé% é&@ﬁrﬁ Nr201d002). 1n

ﬁ&?at al rrcants are t i cal
seneRste-Gre F%@Sﬁlﬁwoawaﬁ&acEVW$r5ﬂme,@rb¢r&?ﬂf b auf@ lubricant in
pharqmah:anmmtlye Nmp}ﬁlble%ﬂrpmmﬁdemllpﬁccdﬂﬁtﬂ@ﬁn&ﬁ#ﬁﬂ’r&fﬂﬁ@ lactose-free

dosa%@h’? s o ls%c?ivé BERaR0s %:gt%ntggl%nec' Qel,lfug)sorﬁgp-% S Fﬁch starch, and

e I nvenfion co es a co
mag”ieﬂvléﬁf?ﬁfﬁ anhydrous | actose, mcrocxystalline
cel | ul oTeis ip@hyo fﬂiﬁﬁdﬁﬁﬁd‘o&bheﬁ%hy&ﬁﬁ@iﬁh&a@&ltﬂal compositions and

dosa %J-n%' gﬂgrlg'%gxgkgﬁ?’g%gﬂ @%E&QN% g%!__) lgltc the é &Fadatlon o{ some
CompaflmlSh &°1 srpamls i 2edifond vt {4g- sTek e afmw wormatdh e gharmaseutial
rel ease means -36.-
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of ordlnarx,sk|ll in the art. Exanpl esi{include, but
are not limted to, those described in U S. Patent
845, 770; 3,916, 899; 3,536,809; 3,59
Wd\ﬂ'g%’%”%"fg 5,674,533, 5,059,595, 5,591,767, bclidinodibs
5,120, 548, 5,073,543, 5,639,476, WO
2008/ 027542PCMLS2007/ 019182 5, 354, 556, and 5, 733, 566,
each of which is incorporated herein by reference.
arts asg EeaRFoY At g8 peder Yeragrde ardenio SptgRmirecharastrigrics such as shelf-
life o ﬂi&tsfaﬁihbﬁi*-f&rﬁiu&ﬁ‘é& Oler BRE 0k, D) IO Uaieeaenkemgna@ SeAtkIgy:

Prmc(%slﬁs g Pra(]‘ e %cyl‘ al:{g) I\%arcela'])fgicge[r) rIQ'P )i\IIYrrE!bB.‘y %l gﬁ i eeﬂ"ect water and heat

Pe’ ‘menbra
accelgratethe ftecsrymsmn of mmet qokrmymdscﬁats; thgsffecmfovasfgawltaufmbtwn can be

of grédt Q@%ﬁ%ﬁe s:fﬂe%cﬁﬁ'@ﬁ%%n huidied &@émln%'ij SRowl:16d &Rhg IBnufacture,
rovi esli rel ease $ lte In Varylng
ha“dﬁ"r‘%ﬁ %§*°m§'ﬁn$f’5’m¢@ta BUHIF BY PEy4ertase formul ati ons
known t dnbhioes pbirmaclitics cymsdsitiohs and dbdage fomring of the invention can be
prepalré@&s“%' agﬂ)r&m%?l%GﬁfuMnQﬁfr@ ﬂhrecﬁ@l'& %ﬁ 14w Q\gis{\ﬁ‘e %' low humidity

selected f use W th the active iIngredients of
condjtiga rﬁ}ﬁaﬁ‘i‘?“e“Fﬁ%‘ °PFN?@Wt‘ 6 And dRsesedPrEs s supRise *ﬁ@s'éa"ﬂ (3 feast one
activel ogeegienf matmsmpmet abplimafyal s@bedanediiihd1ars prefidritdyasiyidibus if
subs Rt BtacE Rk b R Bl AR T2 Snviorsorass
isexpeyd] control | ed-rel ease phar maceuti cal products have

a CONMMMDRAn gﬁ@}drcﬁ& phii’ﬁfa@e\llh&g colfiptgitioh ﬂfoﬁWbeQ)c‘@ﬁreﬁ fad stored such that

its a %3('%"0}?5?/ 152 gur? % mam%ame OI{]GCOI%I Ol lhygrogsocuonmté)ggx ons are preferably packaged

or by dellvery devices that are well kEovvn to those

use of an o rigy el
“S‘“K:@#F‘i@#‘ knownte prevens eﬁ:ﬂéwatcawtmwﬂﬁhﬁélmwm be inglydaddmpuitable
formhﬁmqnﬁr gﬁarﬂms&ﬁgul&weqmmaginmﬁé bR 448 n&Uidfited BS; RerBRliQy sealed

s R e G i B S .
cont r ol Maelinveitiea fetienenvoinpasses mbarmnmluudaé coRpasitidacknd dosage forms.
that Galphi¥d dné o@fmoIrJL%rr%Hn%s tﬂa% Fe%gééctﬁéjrag%? %@chfaﬁx%gﬁk%ﬁﬁé{—ednéﬁ g

i ncreased patlen nce. “
decopippyier §P%‘E?‘T1P81“l§‘és‘§h‘F]b?’ﬁfﬁf%Ffﬁd6?1EB'%?Hﬁs k?éi"!]%‘a "finglugdeshut gre not
limitedhi®, dntioRidaits mols &4 asodrbie@atidopH Buffeed; esalt bhlieract eri sti cs,

lee%llrécarllnoéaﬁts kages 0@%§él]§ie&£ ﬂ‘ieﬂ‘?no%& gmd s%@gﬁ&:g?eg &‘A&;@f Sﬁ&‘ltlents ina

occurrence of - ad Verse
dosa%‘@tm S anoid fl@anc‘hgg %g"@tofs(ﬂ’ FHASARY: Betdimifed gy é‘?l r@'l'féay phich it is to
be adnfiibistesd Ity patiehte aHeweaver,apficth tosdge frnasgpf @}a:ohvanﬁon comprise a compound

of thje E:ﬁ%%“ anh ?\te m 0. Pd g}%ﬂﬁﬁ §g(}1 QE 5 g;g‘il:e[l ggsagi Tonns comprise a

tgs)euu c %fgrad nti nu 3/
comrroe'r-% fbe ts'fve'mon@ramm agput gyl u@}zt’é il B 1o S, 20, 25, 50, 100,
lso,lzeul,elso,wbotslse,rzmpmﬂowrimnnmophyl actic effect over an

ext endedryﬁggti d?gag? ?ﬁns @Em% ise the $ ad g&wrﬁ@nggéd{f‘enpm an arnlgunt of 110

const ant
about HIA9A3% fromrabpyttSHe abeys é@%mgdrqw a‘t"“hmrtatabmtt ﬁéﬂ mgj gr ffrom about 50 to

about Emi mg.eof JE'tﬁrsa,rEBéJ gﬁecﬂﬁf», afhblkg ob i e@oﬂmacabaégeaeaulmgend on the specific

agen? Csted %ee igrﬁe]: ! c cer ain tcxj‘ att)ed%??'l}an:.r?ﬁeg,tag% eelar%\a?gr?tfsgof a compound of the

mve@zmdw F'DTFBJUP‘FRE F‘iﬁi‘i“ﬁg’ achjye ageots cprrcmr@rélar aflginigtgred to the patient.
tenperature, enzynes, water, or 25other physi ol ogi cal

conditiaq or 0 dgl ﬁl gg PARENTERAL DOSAGE

FORVS %1 'oRAfH0S | dosage forns can be

adni ni s Pésredequicgapinpesitionbyt thainvention thaudre suitablelfordiralg,
admlgiﬁramtcah béTE) &‘Pltet:l‘as dﬁ&@@%ﬁ)ﬁ@@ﬁﬂﬁs sﬂ:dﬂtag PR USt imited to, tablets

s in tio scul ar, and
te.g. Bﬁieﬁﬁ B icapiets %}%{%g:é‘“? a-fgﬁ“ % ‘]’Cgfq Sé'f‘fp(ﬁh MSuch dosage forms
contdiy Pfegab"“y“@msf@ sf @it engteglientyaand mbf bl pfepnsd By agthbdssif pharmacy

-37-
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cont am nant(s parenteral dosage forns are preferably
sterile or {capable of being sterilized fprior to
adm n| stration to a pati ent. Exanples of parenteral

$Horms include, but are not limtedt
wog% ut| ons ready for injection, dry productsg%lggzoqmmsz

be di ssol ved or suspended in a pharmaceutically
acceptabl e vehicle for injection, suspensions ready
for injection, and enul sions. 35Suitable vehicles

well kripam te thasdykiligd ingthe ayt. peag\epmbeclfyaRerrivgion Plosagerita Soignces, 18th

ed., mécktphshghmg@gggoglp,@(ﬁ@poyel | known to those skilled in
the art but are not

cI ud
vater 1 BIPTRPBLITUR oo ths Tt retrenesy B obizd the eive
ingreghignts inoin liltimntft alhikigre vEhit Isast @ orcipitet dqepotsito nonventional

phanﬁ:ﬂc@lg:ﬁ:ﬁl com &hﬁﬁg‘ t%nlq@sx e QfRnt BnSRlelaQMde ety M@%wdmg on
di_um Ch Irglesl“/' §gj ecti.on,, and Lactated_Ri nger

the fozr@o% Pﬁ"gaf?,tﬁ GGW‘B%E@E%’E Kop f)gielplleo ﬁxclp:ents suitable for use in oral
liquidrataerosetids@bioemy ®hiudé, dst Beixh liadted foLtvateg glybolsiciledichiyls, flavoring

scem R A0 clBRIBURY | SRl YE QLB BRVBF SR £0F

non- ous suc
d°sage| ﬂﬁ“tséﬁlgt B"W‘E’Eﬁ ﬁbbfﬂ capgtst A saers)dngludeplas arstno|imited to, starches,
sugarS,aniaiderditdlline@bMylbse OdiRB#1E, granSR KW hts, MirictA S bthde Hald

dlsmllg%lrgg%%ggﬁgzoate. Conpounds that increase the

of one or nore of the active ingredients
Beca%u@t’ﬂletss@a ohedminigtration. tablete ansiccapswios raporsent & mest advaifegeous oral

dosagdamnR Méres gh wilhagR sbid éﬁiﬁwntstaﬁasrﬁﬂ[’dﬁﬁﬂt iF@BsireEOfblets can be coated by
n_an

sana SR oSSR ot b R ey 5 e
methedspfptamdacyf In eneiah pharmiapwtical dorpositider andaloiage SormSere prepared by
unifofm§-and Hcimately dﬂ&im:ﬂé\@e active %eh&%ts Wilh ﬁ]l[hd' carriers. ﬁnel{dmded solid

'carr:ekﬁrj%%ﬁ\or % earp&%g [}/ro({ugtf lgtroet e des:re]a%%ﬁliltetwﬂci}g?ﬁﬂ:essary

nmuc os a] Faesagee.fagebie caf bd prepared\byrbinpissicrodr untheding urampressed
tabletd Egl Mredal‘e@b& %gmbxgssu%[m §¥§itabﬁ:%agﬁlgé the a&We% ér&ﬁ a free-ﬂowm g

emul si ons, suspensi ons, dr or_ other 0
form sych 38 pawdes ﬁ%,gfma%lesofenﬁ'erla‘}yawn%d ‘kﬁwaewwah é“%lfje"s%ﬁ"FtF cfere made
by méldingan 4 suithsie machifle 3 mR@irt BYhe povedeRidabRpe@Idindianed with an inert
hqmcg lu? ces, 16th and 18th eds., Mack Publishing, Easton

980 & 1990); and Introduction to Pharnaceuti cal

15D0s agBxaomiesef cxinierdtithat cpr be et Bhirgslosagpirma @&thp Hivention
include] 8&)e no@ﬂ&ﬁ&ﬁtof Bihdds, Sleds ahiiﬁeérﬁﬂts Bﬁ&&hh%tsmmrﬂﬁﬁ'sunmble for use

tissu 0

in pharma%oﬁz A I%ornposﬂlcms and JOFa% ??ms r}élu%a Q)up are notrhrrrnui!tegﬁﬁ? tcgrﬂlsgrch potato

or as
Starciei@EPtbﬁrém@&'( éclgtin, netaraul prsksynihetit ayimis geghtas peagiadsadivresiginate, alginic

acid, HﬂEﬁeﬂglﬁz{t& biaderddagRBnUSAGr fiftn, REMMIsE @nd m&@&n@@@ £, ethyt

dosage f asse S en
958 Rt ot B s SR PR i oo carPelro setptose)
polyvaryll pyrriddneg mgthbicediniosds erepmiatiniced] sarch, hydoeyprapyhinktbyi callulose,

(e.g., mo}i Ieme%b@@ qutc+dealsta99.epaﬁ.lndse QRd Qﬁxtﬁir%ﬁael%af orm
W

exci pi eﬁ‘?gg{ rf‘&"l”ﬁd’gvm'%‘fry Sé“’f”é"er?S{'mf’sler’r'i'cll‘éjG ?‘Bm\ﬁﬁf {é'P'tEd to, the
matergedesobrhe, ANGCERA-1 0 BIAKICER Py EGECAVICHI RDPB & eVIGIB)ERH-1 05
(avaIQHIE%% ﬁfdétg%k-atloh S&HF@&X IV ds@rfﬁre'lﬁ%@it)ﬁ A\hée? e&%p)qarcus Hook, PA),

dnga mtate, mneral ol xtures thereo

and mixires  thHeot. Amspesititindsy ‘Sg‘é‘l“é“"‘i/ﬂﬁ ffﬂ%w%a'haﬁcealawﬁ%anaﬁ%?mm
carbogirasthpicelitivseabld ys AVCEPL &I0158.1. Bbitdblelmhzdo® 0@ low moisture excipients
or adé}w&%&ﬂe%ﬁ@ﬁ?é%ﬁﬁ aﬁ‘?g&%htl@o rmaceut i cal

conpositions and dosa orms_if desired, 25ExanPI es

of suchExgmpiesiobfiliers P‘H&P@d‘i’féﬁ? i th phagagorutca by AoR e @nd dosage
formsdi$closGEksreir inglude R Gbifnitd R atlagslein aflon8e (LN GRmules or

16th and 18th eds., Mack Publishing, Easton PA (1980

& 1990). The -gBl-of a phar naceuti cal

conposition or dosage formmay al so be adjusted to

i nprove delivery of one or nore active ingredients.

Simlarly, the polarity of a solvent carrier, its

ionic strength, or tonicity can be adjusted to

cellulose c?jvg
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hydrophilicity or lipophilicity of one or nore active
|ngred|entéwso as to inprove delivery.{ln this
regard, stearates can serve as a lipid vehicle for

wol2i6 ][d‘z%‘gul ation, as an enul sifying agent or perars2007/019182
surtactant, and as a delivery-enhancing or

penetration enhanci ng agent. Different salts,
hydrates or solvates of the active ingredients can be

used to further adjust the properties of the
powdedsmictderygtalive gﬁbubgqy,ppwﬁered lose, dextrates, kaolin, mannitol, silicic acid,

sorb:t%p Qé‘c@ngré %&Eﬁé&d@%&@ﬁn@hﬂﬁﬁ%s thefdsk. The binder or filler in pharmaceutical

compAiSRE e P Y St T AP gDt
pharmegtutieal contpositien galpwge fovm- or by t he sane route of
Dlsm%%mn&i,af‘]é 624 Qe como§ihéﬂ§\6eﬂlte|uwant‘i&% foR1a8 t@m&m @&ﬁ&%raie when

e en use E? ctitio
exposed fP &1 FYPIF FrYHRESRL el pSerBie O ¢ S iR ey disitegato in
storagdDAiNg Sioaf thatebityie tdolladient disintegeatepat ia idesited rate driundeyfthe desired
condxtlf)r?s .S qtsb%:egpm%khtso%%isﬂxt%@gﬁt i QLieOho ﬂtu@l@ﬁm%ﬂﬂe to

I'nvent encomnmpassed by this_invent
detme%lbwwé? reée@fﬁpcrflthféctavfdnw%ﬁg* shaglig és‘ﬁdﬁ@ﬁ’é'&ls%‘l‘ﬂ qgal Gosage
form§€9the B:Srerﬁiah | TR fedunt CRARABRRAHE ised Wiiga baded Rpon(Gh&I$pe of formulation,

and i lf%%% ec}:séce %o%%ﬁéoqg f{? upﬁlélaﬁe yé(&dfl 9%&&&%%! compositions

compispfrof|abse @i o ablay bfh*ewa%ts:swem oi égmteg@st, preferaPly f%efa abopp1 to about
5wei§ht§er&af&1d@.ﬂi@éradtsotret| n0| n 13 cis-retinoic acid,

of a ph?)lsgliﬁg%lmqgil: n%t can e use {nhper g‘(’;t aqlléz)l(l%rc)m? tlio\‘l?&?dx(ﬁsage forms of-

t her eof conbi nati on
the irveoticni ioeiede, bigarovwet [imigrdetd agp-agar, aleinireid, b%}em’arcerbﬁwe
mnch)drfgtJIﬁlq: deflulodeN Q8 R aHeBEdeR586m h&B@bﬂd&&e&)Iacﬁhﬂ pmassmm sodium

sect1 on

starch glycelate, Iﬁ)&}lg gl'cfﬁlﬂ?qﬂggrc&ergﬂ\%‘égﬂlrclhﬁsaprea%céa%ﬂxggcj;s%i I m{:&er starcmes clays,
otheradiging) b8ikecelltoges apdrisyead imigmedilereof.  Exanpl es of such

Lubrg: [Ytk ?cdn%%lu%Qn p%a&ﬁ&aﬁ&ﬁnﬂoknﬁbﬁs@gd H&ag%%m invention
pat ches, and inhal ers.

inclug, tbé't 5P Ao Fo AR B S BREWEFMCHR Y Ginepd pil-Jiggymineral ofl,
glycdn0 auibitddmannRelSEdlAtydnt glycelsotiva|glycals, siacic adid sudinrg duky) sulfate,

tale, ﬁ%{ﬁ'@%eglgtgh geg\éggie%llﬁg' ? LH‘QL utodl nc%n%&?&l g&f@df@‘ 611 ?JSE{!E oil, olive oil,

re or exanp
com gHl andeoyhean eilhi BhY stwasawp | e, P LA, &g?’o‘?“l%"t'ﬁ%ﬁes thereof.
Additiusdl WWiciiRCRAGE, rdataedq:ﬂ@ & splaldanice el ARSI 200, ednufitured by W.R.

GracESI\e/e%fl L-I’)qltimore, V\Eﬁ %%g?ate%eagllogtq o'f 9391*:}%39 Sflcao(tnaﬂce%u 'b? @Qézﬁ'sa Co. of

Plang}i I59eFHBO-5H- fagmmegnip &F‘F‘?“c‘ll‘l”ﬁ'i?"eprf"F“éTeS‘%‘t Bor $abat S of Besien. MA),
and dhB@lred HeSol, URRESatfad] lupddants hertadicAlg m-:éall if tui ahdudnof less than about 1

el GBS p RTS8 SRR, M i,

mcm@@?ﬁdaqueous vehi cl es such as, but not I|n1ted t o,
Sodi um Ghkgidigaa dbs&g@ﬁﬁ'xh @fshe Rv@&ﬁ:fn Smbiied ﬁt:brﬁﬁbund of the invention,

anhy, Fﬂuéiofogﬁ Inﬂ ﬁ%gitglg? cth Eﬁoﬁcé %vm%p nﬁig?:'fe’ g anc aci coiloxdal
anhydedue siling, 9ud pdlginvehi cl es such as, but not I | mted to,
et hyl 25a|coho| polyethylene glycol and
pol ypr opyl ene o| l; _
as, but I e SE [
peanut Ohdtive smmtscmf th,e ue»teh'wn C@h éa@d;mmmwdrba psmtm"ed release means

or bWéﬂv@%&:@mesﬁﬂg atéﬁv@éMlnoQﬁ R BBdeor o%nﬁ%ﬁi—ﬁ%%ﬁbﬁs include,
but ¥ pq%d{mr[%att% 6!?,135? ﬁﬁfﬂéeﬁ\é‘le{}tsl Satentt[\Fos 3 8 § eQC{GQX‘J 5%9-6 »809;
3,598,123; and 4,008,719, 5,674,533, 5,059,595, 5,591,767, 5,120,548, 5,073,543, 5,639,476,

-39.
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exanples. 5,15-1 f
(131ENZOFUR’AN—2 YLMETHYL) - AM NO1- I\/ETHYL(I -2 -(2,6-
DI OXO- PI PERI DI N-3-YL) -1 SO ND OLE-L3-Di ONE 35 -42-

Wo\r/gggatg%(r)%/z(o)]?724gl CT/ US2007/ 019182 porushodo1o1s:

i nonet hy1- 2- (2, 6-di oxo- pi peri di n-3-yl)-isoindol e-1, 3-

di one hydrochloride (0.97 g, 3.0 mmol) in CH2d 2 (20

m.), were added diisopropylethylamne (0.52 nL, 3.0
5.3540996] gnd ST3BEAE edcrad mbinhboxedrpiektydieerghQ b ference 35¢h Wnwky forms

can b3 EbAG) AOVRL siB& Rl h&m%ﬁédjre(egaejo? oﬁg-or mwor&adii®Inkredithe usmg, for
reaction mxture was stirr roomtg{‘@era Ure

examplebyidraprory gty el fuiqseo8ten HBW%“F? &8
osmofit By sleniapsuladgadoatings rhib@pariicdés ligpsovass, miqrassqalm‘esabr Hcmoﬂﬁnation

thew(t.:ﬁgﬁt%nr%te WeSeQed rr&é&'é ‘Jro ?\L Qgryi&rlg gro%}lox\{\@ssuﬂ%ie?g)g{re ded-release

ch the reaction, ture was e
formyptiqys kpgrote those of wnwyk'“m@e aitgahiding those desrgibed hgecne gon be
readi stiBcted fobl b @ vAMUBOaSivERlrddint of e invhntiod N Tha\RV&tiof BhuXencompasses
singl% tglgh %‘rﬁﬁlgefﬁrpn% stgi{abc?fzq‘m( g@%%%ﬁl%{%ﬁ&)@%?lﬁ%&@ en%t ll'I Qe% to tablets, capsules,
geloaps, [ayd canletstthat eccradapterbfor epmirailadieleass] ut i ng t he o 38 g of
the pr Oﬂl-l@Bntﬁﬁled—%gasé-ghaﬁﬁﬁﬁxbtncﬁﬁﬁ&ﬂl&ﬁhb@%ﬁﬁnomlgﬁal%@%provmg

drug {*ﬁfj‘%ﬁ{e a}ﬁ%:e%g%#ﬁtr n(gzﬁmvﬁ % gx]lré(t egr[s 1 ea y, 'the use 0f>§,n
optinGH Ghihed 944GON¢NIdlERse [Berhiatinmin(GBicaDogatmdnkfsiiuRacterized by a

mlmﬁ:%ﬂis@ ):ub%tagce%mg?emb é&lﬁrcyé ok corfroPBie CofdiRich M a Adnlthum amount
of tmtes Adzgﬂtageg [‘Pﬂmtrg%ed-re% %’"’6‘!%""? rgchideﬁfteglie'gbact}_%@fgth(eémg,
reduded psage/ frddhenty 2ahd(ingrgas@Hatient cdi@pian&s8 1 agdi@dd) confioBell-relegse

formulatic on C SE edt iheof of 0 i 8 s blood
g Z@m&% cgttzs')aﬁ«?&énﬁ O%E& aLill &lc?mgh;ei ﬂalai’amt%(; MR,

‘e"e’ﬂ?}"%“m&%ﬂ fan t&%"t t&?gcczrrenf?gf nge (ﬁ_g.sadziersi}ﬁegs
131. 4, Mt chptrdied-r8icast Setmibilatids Aredesigded Ao initially Fel@ise an amount of

o 58 g g ! S RO oty e

contlgu@lg velease of other amounts gf drug to maintain this level of therapeutlc or prophylactic

effec50\BEWte?1Md\iQri3d oPtife. l]n@%r RJ rF?ERlaﬂth &n%hﬁtlhﬁ%Mﬁ%e body,

0l
the cha;g sﬁilelre igase {'ro H% fl]osrl%et f‘ornz itg'x ratae ‘that wéfa] r7placeet{13 amouat clfd!a')lg being
metapylizgi g, egcrgged qumett]h Wdyaé‘gptaql@d-eﬂQ%e ﬂfL#‘ agiive ingredient can be

snmlhéfgc[ ROl L &tioROinfISding) \6eY dok Gitfted (3]181, h@R% IR, enzymes, water, or
tered thrcpugh Celite, and the filter

Othervvgs"\%/\ﬁﬁ ‘ﬁ%ao\ﬁrtfcl’?s%‘é‘fr?ﬂc’gﬁ ethyl acetate (50 mL). The

sol vent 25was evaporated, and the residue was stirred

in hexanes PARerERANASOSAGE FOMMsWashed with

Parenteral dosage forms can be administered to patients by various routes including,

BS

but not limited to, subcutaneous, intravenous (including bolus injection), intramuscular, and
intraarterial. Because their administration typically bypasses patients® natural defenses against
contaminants, parenteral dosage forms are preferably sterile or capable of being sterilized prior to
administration to a patient. Examples of parenteral dosage forms include, but are not limited to,
solutions ready for injection, dry products ready to be dissolved or suspended in a pharmaceutically
acceptable vehicle for injection, suspensions ready for injection, and emulsions.

Suitable vehicles that can be used to provide parenteral dosage forms of the
invention are well known to those skilled in the art. Examples include, but are not limited to: Water
for Injection USP; aqueous vehicles such as, but not limited to, Sodium Chloride Injection, Ringer’s

Injection, Dextrose Injection, Dextrose and Sodium Chloride Injection, and Lactated Ringer’s

-40 -
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addi ti onal hexanes and dried to give 12,77 g of
4- ami no- phtthal ic acid dimethyl ester a$ a pale orange
solid, in 97%y|eld 14 NVR (DMSO d6) '83. .71 (s, 3H),

.17 2 6. 58-6. 65 2
wo?’zggz?%z%@zs 2 Hz 11 1)(5 5 g')p o ATk urc(amof & rustvoRbio1sz

4 am no- phthallc acid dinethyl ester (0.84 g, 4.0

nmol ), 30benzal dehyde (0.81 nL, 8.0 mmol) and acetic

acid (1.37 nL, 24.0 mmol) in C1-12C12 (40 nL) was
Injection] watedmiatible cdmlbaawpleasabmmet lirited 1@ efhyhaitakel. pSigethylene glycol, and
po lyp]:d;}])%@seeél%y LRk Wﬂ{u&&% \él%clgs‘lsu% aslgthOtrIm{e)i RS0 konseed oil,

m xture was stirred overnJZ!% The reacti on
peanufpikseiame QL PIGHEdSRrIRnl Tyt Apanil PenzgatEhed wit h
wat er (Compolddif3 tivdt ncreas the @lhubdlity athias or bb@&lf benetiw ifgredients

disclo]s'e e{:gh) can %ﬂg bp [nl ox(ailed)fnta'glg pngeﬂ~I eraﬁtﬂga rfbx?rg og’ m%%)mon For

evapor at ed under vacuum e resultin
examtlwﬁa@f?}glﬂe@ﬁﬁ 8 dg bty gasir wehy ncras the ! ‘k%iﬁ@%"
immutbsiu®idry c@hptuhd 8f thb @wvbitRd ued itdderivdlived) kg, U.S. Patent No.

exanes
3 I349gg’@?’%‘%’?‘%ﬁirpﬁrﬁéﬁrﬁﬁ%ydife@‘_i?Z 4- benzyl ami no- pht hal i ¢
acid dinethyl ester, in 93%vyield; 114 NVR ( DMSO d6)

gii)m (£5.4 3 oPRCAY Ao MDOSABDIsAGE FERME Hz,

J = 8. STqS_qgc %g; uglgfpa% Bosgg. 4 fﬁ\m}ﬁ%%{ﬂ{fﬁlgvegggn igc;[de, Zﬂtglge rgog limited to,
sprays} abremlsy kelniane-cptulsivas] suspgodichsciyadtapy pr ashsr @phtiidimicipreparations, or
other Jorft kKR th oROGE RN RQEH 445y, qrgoﬁeﬂﬁgﬁg AhldmdcBubfiikes, 16th

was refluxed fo n react
and et BIE D B HFE Fo A EriSa sy Eharmacendica
DosagoFarentsinas, Uee BDBehicu Tlidadelphu(LRS). T[h@saged‘gnnh,&yltvmfor treating

muco%g%%liv\@thﬁ fhe WA @:%vué&gf%%gmulmﬂ% v!raghegugg cgal(ggls

and acl resu t|n m xt ur
was ext Puiieble gxqipients (g prisEend fitneps) gn P@E"' mafegials *m%"a“ be used
to proveEhibpieari igdiobl de@agé fthsSensbmpasvadgeits invéhionateavell(Kdown 1o those

sklllegl in thgiﬁ]lz arfl:gtlc% J\&E%)oa%\%}aﬁ}/cgﬁpﬂggeetq mear%we{:or

eresuflng tirre In et
phan@acﬂ@mlscomvwwr idgisagg Sormivyill b anpliah Wik thetifaciip syndd pirigal

excip%né(}nc@uc@fbul %T}Bﬂﬂﬁﬁéd&m Wifder DAtk I0Ad, lefhas, cthylen8 {401 propylene glycol,

butar%\l lb%!S%Q’D?}H m D%tgl ﬁl%py;} g’%ﬁ. t%tb mlgﬁjaISml?a:gz Afhl??l{g% tlaereof to form

solutibhy, emgIgionGor(gols, which are non-toxic and ghaspaceutioyllypsceptrlde. oMoisturizers or
humettRE R4V 41R¥eRAadNb tﬂuﬁérhﬁce%ﬁéad cdrfpodifigns ahd ﬁoﬁﬁpfo}mﬁﬂ desired.

Lutarimde hl or|
a1} Ao CH] REEG AL iy B o, 6 g’
Pharmaesutical Btiencdhd6th @ad; i8 ndsm Mok Peblighingcisston & At (49%00% A990).
tenper aypl @y %aﬁhﬁ:&:ﬂay&mp‘nm drRBREE ﬂ)ﬂ;’lauﬂfdl% be adjusted to

vacuym The resi due ,was reit
improyedeliyery ofoap "h'E?’ea"ﬁH"eo‘f‘ @’t%\q%]‘é‘ﬂifg” EiéfV\%T d’%ﬁ&“’e"fﬁ@ fer, its
ionicatiength, or pphiasecands adjusteddtiadrone télivetyh Yomaowtda sweh (agd Hearates can
also I?‘efdgedltg gh%gguﬁgaq c%g@moﬁs mﬁé fM’ﬁ"lE ® é’c‘ﬁ&hfé@mﬂl} zhter the

ueous %% wat er %‘H In thi
hydr?ﬁl*)*lﬂl‘?éﬂfdlmﬁ@"% et °W&€f°r"étﬁﬁx} 43??&@.0 2y e Fﬂ‘*’E grery- In this
regarﬂ,eﬁdam ciBSnehk anpidghipifedhe Srngadonyes dnanollsifgidg @t or
surfa&a{i} n%n% a ‘5‘1' ut '. %ﬁc@ne pg%%‘&{% naénhgn ent D;ﬂ'erent salts, hydrates or

ereby o % ned
SOIV%EFPf?"'é&ﬂP’H uarweerntsrwrt bggsed T IPRLI e PPPlssa the esulting
compha®ibed Wi th additional ether, and dried, providing
0.49 g of the product as a
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yellow solid, 78%yield; np 239-241 C, HPLC, Waters
Symmetry CQ 8, 3.9 x 150 mMm 5 p.m 1(rrL/mn 240
nm 40/60 CH3CN/ 0.1 % H3PO4, 9.15(95.32%; |HNWR

) 8 1,04-2.01 (m 1H), 2.43-2.59 (
woifizsp) (m IH, 4.46 (d, J = 6.0 Hz, 211%(:@%2?"7’"”182
(dd, J =12.9 Hz, J = 5.4 Hz, | H), 6.89 (dd, J =
Hz, J = 1.8 Hz, 1H), 6.96 (d,1 = 1.5 Hz, 1H),
7.23-733 (m 1H), 7.35 (d, J 25= 4.2 Hz, 4H), 7.56
(b6 3 KBEA Hz, |H), 771(t J =57 H, 1H), 11.06
(S 1H)In oln,sg'nlgﬂmgnefn %le%c& theagvegttorﬂa'ie grefefje!%l}ﬁ'tot
105. 7, 115. g 127 5 .
adminsioredhto alps‘ser%af %aemf ““fb"? by the fame @Uteéadﬂ‘h's E’."s;""‘“s invention
therefitahconGabsedkifsorhidh? ohkiPisé® Byl the edicdl-pt(tiong), c8bsimplify the
4 Ao a flatiohi. N, 11. 45.
oo g Bl o Sl o
( FURAN-2 KPR RYETtion ARIRRESES é?ﬁflm’oa&f meompopgd gfjghedgygntion.
Kits et &fpadsed By thiithaoEanfwmtier tampise hdditiopaleciivk iogradiervyfuch as

obhmgrss%ne {ﬁ%%et?s% d aM&%P{‘j C%\}{%? r %@ quo%m{,q 4{; am'le irinotecan,

acl
taxoteBHITON QA wmrtqmmgsgrlm eigrofloxicio AP EBABRPRE 2 T LIS, Ara-
C, vinbRelbihé) ioBStinof) I bim*étihbﬁﬁﬁﬂ QX-)étpﬁﬁraﬁycdﬁgifwy aadive dnuthnt or derivative

vy R B BB A AR e ot

limite@HR, @idde (iRPosed Higrein (sep®- 2%@@237-5‘42 PCT/ 0S2007/ 019182

), WegResk i ihontied &n f(uzhe% c&@&:s%&wwﬁ ﬁfatﬁrélh&d t&&ﬁh!hﬁﬁ&r the
bi carbonat e OO mL

activy fgSeys- aﬁ’&“@xﬁéﬁ&?‘ﬁ%‘ s Gt o T u’r'{“g“'s biflags,

patched, hnddabaletr omat ogr aphed using a et hyl acetate- hexanes

gr adi enfs. &4l ih@@ltlb#@ﬂn%ﬁﬁéﬂ Q&mﬁﬁse 4889 bRbAr transplantation as well

acet ate exanes
25 PhGTEAY 7RIy PP EHPHOES e & MolEF e PHEPR e
ingre@ishter ForleRar@8jifdnakve itdrddibivis ﬁr@hmld 6 polBl f8imY thabfiest be
recong }_%?d Zo:j grei\éral %ﬁglms%égig (ﬂe kig cah c%méné_e.lza- se%édlémtamer of a suitable

vehicle ip v\[qzch tllq_ﬁcnvepngrgdlynt@&n wlssgh)ed to form a part:culate %reesittaﬁe g)i ution that
is su1ﬁb 18 it pabetedd] admin(striticnl Eayplaebiphhomaasiticdly-aplptableivehicles include,
but aﬁa nggllmlte tEJ héﬁit&ﬁﬁéﬁnjeéﬁ]{){)h Ay 6?(]1%&1%4/6%& gucﬁgéj bgtl}loﬁmmtém

l'uxed

Sodifre Chispide Hsstion, Ringer siscriom Diekess eis Q%BPS@&D@ dediyp frhloride
InjechSHTRRS Bdckhidd, R.ag“ed’s tﬂj@ctﬁﬂl WAL mMEBle VeEvadcaR not limited to, ethyl

alcolwf )pglg'ﬁﬁg?ﬁléecé}woi py?eine )%? fgllc)andlﬂ}on QHI\#%Lseveg fc?eg Qlach as, but not.

limit¢d\iB] qorn Jih eottamsest! pilmganrit pilupeermgepdl, eyl olpeteelfORIPRYAMITiFHF, and
benz@@RhARR. (2 X 100 nL), and the organic phase was
washed with water (2 x 100 nmL), and dried (MySO4) and
evapoarated. The resulting solid was stirred in ether
5. foOEXAMIBLUES. The solid was filtered to give the 0.44

g of 4- @EH&:@@I%B&HIHB&M# t)xe i%m:rﬁ‘@h Bﬂhﬁlﬁlﬁhtb@bﬁtﬁé ehliolih gdddDimiting
yield; '14 NVR ( DVMSO46) 4.33 (d, J =5.1 Hz, 2H

exaniples. ’

5.1 5-{[(BENZOFURAN-2-YELMETHYL)- AMINO]-METHYT.}-2-(2.6-
DIOXO-PIPERIDIN-3-VL)-ISOINDOL E-1,3-DIONE

G O O y
~ -
N
HN ©
[s)
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156.31 (d, J = 3.0 Hz, 114), 6.39 (dd, J =3.0 Hz, 1.8

Hz, 1H), 6.65-6.71 (m 2H), 7.00 (t, Jg 5.7 Hz, 1|—|),

7.57-7.60 (m 211), 12.51 (br, 2H).

»A mxture of _ 07/019182

Wo%fs?)fzﬁsr“an 2-ylmethyl ) -am no] -phthalic acid ?%?mszog’/

.7 mmol ) and rac-a-am nogl utari m de hydrochl ori de

(0 27 g, 1.7 nmmol) in pyridine (10 nL) was heated at

reflux overnight. The reaction mixture was cool ed t

r oom t eFppembture of S-anigomeRy Lot fatiPropmidin- i Blemdels c]e3r dione
hydro¥iR6d (0. jg;% 0 st CHRS!, i) weradded aiivwpeipylethipiaine (0.52 mL,

BB P AL S TP AR .

mmoljrLYhe révgion oirtim ods Srrg:dﬁt o ipERresatye qu 2haytkedodipm h
tr1aceg>lx %tnﬁlyaaqc'i@@ elé&dnlod) %asjaa@ed”h)d tﬁ&qlxw ®ks dideXatkSdn

OTARd. T he sol yent vvas acuu
cempep T QHE L ERPUILT AR Bty e Bt A e igye ves
extradigdaditle@H,Cle(2ud ﬁ'OngL)t ITee prgauﬁg tayeravas4vagiged with dilute aqueous HCI (2 x
150 n{]?tanﬁulgder @'ﬁﬁ%@rxmﬁ}ﬁ d'h@& HJ/IES@Q mﬁ@vh&rﬂ@ﬁun@é&l&bﬂﬂrﬁ CII‘h|6= Residue

her ove

was filtered,
was chga{oEGRE BIEET etha'rﬂfefaﬁﬂ*hé’aﬂ“e? godigd Pireshe dﬂ‘&/’f\'\f“’ product at
83:1 78D &'e&ltd—Neﬁaﬂd@J.nEBG%lyﬁE@d amnp a3e1 3HfC HPLG, Watbws Xigredtit 1§ 3.9 X 150

mm, ?' “t /&ﬂe%szr ngéj gﬁko %‘f{;éﬁf}@ﬁ@ﬁé@&ﬂmﬁ 3 ﬁuré/t‘]@h 85%AMd NMR

o UCt as
(DMS\Q—H‘)& 2 q4nz4gwy1 )3 sorgpssl(ggz ) ;§4@%m@4}’ Jap g,:.sl H), 3.85 (s, 2H),
3. o4 QYIRS 1Y (dd; 1812.8 19, X1 BS0IHNE.75p] M), V. 17220, 2EDADARAESE (m, 2H),

7.84 4%/“/5&%3% %g@ﬁﬁggpf%ﬁ, %%%im@tsgii 2\5)./&53309 45.0, 489,
51.5, 2086, 110841200} 132.9, 125.2, B3 44178, 1296 18149, 13¢.1, ARS8, | 193573

167. 1&@6’; 2,480.8 2178, 7HAnal. Gadcdrod CHE,NLOHL, 660183 8L .54 N, (10007 2Fund: C,

7 (m 2H), 7.53-7.61 (m 311), 11.06 (s,
Gﬁo%ﬁ)ézl%%%(wso%) 8 22.2, 30.9, 39.3, 48.6,

105.7, 107.5, 110.4, 116.0, 116.8, 124.9, 134.0,

1 433 S, &-%%Yﬂﬁﬁlﬁo-z%%g@bloic@zpﬁam&iiﬁq—kyﬂﬂx%og}gnom

11, 431; _N'_TI_BS Found: C, 6Q.58; H 3.87; N, 11.509.
35 WD 2008/ 027542PCT/ US2Q07//01

5. 45- (3- CHLORO BENZYLAI m 0 N{J#SQ DI OX0- PI PERI DI N
-3-YL)- | SO NDOL R ) p 1. A mxture of

4- am no- pht halic d olnethyP ester (0.84 g, 4.0
mmol ), 3- 5 chl oro-benzal dehy

d 0,
and ac eﬁre@ lac'} am(nire Sﬁdlmgmykﬂrnﬁrc»ﬁ.ﬁtafl?te i(wwegfl%bgnd 10% Pd-C
.5 @hh ethiSacthie (T BCE) wdsO@dickerapdmts Uipstoveoright OThd easties mixture was

fi lterecP fg;roalgh I’.Zrei %{: zﬁltd Qt)l(eyfq%{‘ Qigyg£§hgc?w{tl¥aél§10qal Q-;emg{ra m#SThe solvent

ure was stirred over
was vapebdrnhiheredbioNas SETIOLR BEFEF FPEIDENS ?)”eﬁ‘nwasf)ed with
additRaNRdantk by wakies g;(/a 1X71Q06f 4Fh1)1moﬁ3&thﬂli<ﬂioﬁtﬁn&ﬂﬂﬂ@ﬂar as a pale

oran%irslogcra,kg% E/Z"}:lyje 2‘8 D%g) 55$ Qsl 91(1{1] F?Ik I‘gs )JH %q Wés, 2H), 6.58-6.65

eva orate rest
(m, 281y biatdo g r&pnidd 1H3i ng an et hyl

Step 2: A mixture of 4-amino-phthalic acid dimethy! ester (0.84 g, 4.0 mmol),
benzaldehyde (0.81 mL, 8.0 mmol) and acetic acid (1.37 mL, 24.0 mmol) in CHCl; (40 mL)) was

stirred at room temperature for 10 minutes. Sodium triacetoxyborohydride (2.54 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-he).canes gradient, sluting the product at 20:80 ethy! acetate-hexanes, 1.1 g of

-43 -



10

15

20

25

30

35

10 acet ate- hexanes gradient, eluting the product at
35: 65 et hyli_acet at e- hexanes, 1.10 g of(
4- ( 3- ehl or obenzyl ani no) - pht halic acid dimet hyl ester,

I'd: | FINVR (DVBO-4) 8 3.71
Wo(zg?f‘%%'iﬁwi 39 (d, J :(6.0 Hz? 2H) . 6. éé 6. 7%)“:?’%52@1319‘82

7.28-7.39 (m 511), 7.61 (d, .1= 9.0 Hz, 111).

Step 2: A mxture of

4- (3-chl oro- benzyl am no) - phthali c acid di nethyl ester
4-bengylaniiGo-ghthQic3ciddimethy! ssrer. B'I‘Q3§’@d$1€§=nﬁﬁ‘§ﬂﬂ%?i"§é)'€%é 3P s, 3H), 3.74

(s, 3HH, A RiBaNos o GL0AyTE 57-9RS (.{1 ezfﬂ)tmmi? So(m,&mn, hml(rd, J =151ma, 1H).
reactlon m ?mt ur e

o Lo S e Raa RS TREPLERS 1 e
mmolPli@ist! soelohm ydwexdens § bOPinrethrnol (MOmele wis ré¢flu@dd Come Hogr. The

reactiard Ql:&ﬂt‘; wafI g@% ol an ?ﬂ;ﬁvk@: -and B2 shIOSH vatab [‘&Jo‘&d(ﬁdd&evacuum The

was ext ract e e acet at e
residop s G5 6 BHBLAOR S R TR 1O B bks8 g (o
and rediiltiROm (MG Ody extra&dd UR Blﬁf/]&b&ﬁie (2% 000 ol ) Chié cQ@bigedodrganic extracts

were wasglfd wg\F ﬁkﬁ%{# AT am rhglﬁd @gééd] ?de%v%%} g %ﬁe&%&gum The

result@g @olggwag stied methen fioy 2 hqurg g h(: tsohd | pvas figgengd ppd drﬂdh providing 0.50 g of
4-benZyldBind-pRBal{dBcidt fr 14Ps yidld DO NMBYDMBO-2Hip 2.352d,9% {.DHz, 2H), 6.59-

f
6.62 ‘ZZPF%’S‘) P Bt Ry 2 7ﬁilg’)é‘p F]éhg? i &212}@ 0.97 g, 3.

nmol ) aStep #:as-nsixmr ofdichentyianting- Mﬁy@m@é%‘bgl ldém(ne') smd rac-o.-
amm&’lutﬁ‘lr@ldmrachto%dp ¥d. i‘}jé e n(rgg) m—ayrlu\ﬁ§(1h3ﬂ,)eﬂﬂs%%at§ﬁt kafiex

overnig reaction m xture was cool.ed tg, om 4’
°"e’“t?§hp"3}eé??t‘ﬁ‘%“ RIS PR SO HEP T BV T B e omove
underwacuiiin ThEhesidue siad potithaed petwbdrnt attomh exbtalee(l G mib,) etdjiute aqueous HCI

(150 %E?t'ﬁ*eeaglge]oég lﬁ%w@s‘@tr@ét&&%& &ﬁgﬁ%’e%@é‘ﬁ OWL ('i’ﬁ’@comb)ned organic

ous e was extracted wth et hi/ g’ﬁ@ l
phases M9y W?éb‘e“ “T‘Hbdlb‘&‘lﬁﬁi“?fé’a Ho1 el ¥ Pirgsd &ratfefeex {nfgplelgand the solvent
was rihéved dhded benagu aas Sesi‘d(ﬂw(zs?ch)‘orﬂdﬁ%rﬁﬁhéd &g avadtlano-QHXCl; gradient,

cluﬁn%?lge p?%%dc%a% Qq)st e Of (\,‘I?I 'Hl W@é I,s]{:nl (fqgé/rgbg' &l’)ﬁﬁit%d whe EtHd%n ether for 30

ue vvas C r orm
minuigeariditsred OpBRPwigh a‘éﬂﬂeqwi eﬂ@r @ Aeds h@vqérr\sdwtg fthegpraigot as a

yeuo%&lhﬁ A, v Gid 230-INeck BBUE I WhErsS9hindtrWas! 85 8 o1 180 mint) 5 pm, 1

met | d f
I o s eh*ﬁ”e’egﬁ 942,01 G,
1H), R4%8.5§ (of 2Hh2 8p2Ad Gt 118446 (dof F&W %@PH%I 5.02{ddd 5 12.9 HZ: J=54

Hz, mg,ea g (a8 2001252 T HIPHSD, 6 Y&IE T S 13ysmR LY. 8- A8 (m3 18) 735 (d, I

- s23gonl g2 b it Wi B el L Bso el R B0 g owso-

ds) 5 LU, 3DP1H5.9.21842105. 59 16.0 11851125.2 13710, 2298, 128:5. 134)0, 138.64954.2,

167, 1( 67 eJ 170‘13 ﬂngAnﬁchl%cf fg5€8ﬁ:7ﬁ9@4+30011§1d4§: (%?] I'rkﬁ 2)75 ¥, 11.51.
Foungj: %és(“a Hfu’%’i 3-§ 1H), 7 72 (t, J =6.0 Hz, | H),
11.06 (s, 1H); '3C NVR (DVMSO-d6) 8 22.1, 30.9, 45.2,

35§§ 6, 2 We-pioxd-SrPERIDR- By éﬁ(ﬁm&ﬁ 5. YLVAAGL)-
IEBM) -ISOINDOLIR . 31DI -5, 15470, 167.0, WO
2008/ OZ]SZZP&I 1TUS2007/019182 1 67 5. 170.1, 172.8;

Anal . Calcd for C201-116N304C1+ O H—IZO C, 59.98;

1-1, 4.10; N, 10.49. Found: 58-€1; o 3.84; N,

1036. 53 g\u

5- 1( BENZOFURAN- 2- YL E) ANI | NB1- 2- (24- DI OXO-

2P O S0 0 RPN S0 e .
furaléadiyds (0(60. @4@ 0 mP!) amabhcetic Rid @e’ﬁzf@f- Gt Sneaelh m@ﬂﬂéﬂ%@” was
stirreki Gt %gm%mp&)’atgremo)m@ﬂgs %@fﬂnﬁtrﬁ@dtdiyﬂo}oﬁyarlﬁb {254 g2 2.0 mmol) was

stirred.at

addef’%é]"é?‘ﬁtr ‘f’??r“‘%@g ?Heﬁhggvm%hegeadmon mixtire rwas rJ]lutec:l with CH,Cl; (20
tri acet oxybor ohydri de (2.54 4f,-
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1012.0 nmol ). was added, and the m xture was stirred
over ni ght. (The reaction m xture was dl(ut ed with
CH2A 2 (20 L), washed with water (2 x 100 ni),

saturat ed sodi um bi carbonate (100 ni), and
WO:%E%*’ 2Tt dried (MyS™) and evaporated. The (é'lgﬂgzto&ﬁoqgm

oi | was ehromat ographed usi ng an et hyl

acet at e- hexanes gradi ent, doting the product at 25:75
ethyl acetate, 0.89 g of 4-

mL), W{shene @ watanz 2-19b mah yitulataisotiol-tidattboadts ¢1086iLd, and brine (100 mL),
and driqgg%w ) an§ %e 8 bra%ﬁ _?gée QvXc!ug d Th;mlh%& %Q:h%@atd%raphed using a

ethyl e@pgate-‘r@x%s g‘a@gnt( fhytingjthe pl?dlg:gat-fto 58 efmﬁ acﬂtef)axany%é ﬁ% £ of 4-
[(furan-2 ylrﬁet@ylj:kmm&j-%maﬁc bdid aufeshyo BaterlP6% yield; "H NMR (DMSO-dg) § 3.71

R G P R R YB3

Hz, 1R d.53N.6du 2 hydl‘OXI de (50 nL) in ethanol (100 nl)

was r efétwﬁdAfnﬁimmﬁ 4r[(:fU{an-2]Shﬁetﬁﬁ§i%in6Pp}ﬂIta)ﬁE WEie dingshyl ester
ure

(1.11 E,gﬁ%\e/'g[{fgg G’Ef?]ﬁ\g] FCE Mﬂ?ﬁxuﬁ,‘gﬂ g in qﬁglganwg(sef d :’]g%w?s reféuxed for one
hour. Wekit @¢acidk0Bixis wassaslked tb mpimen@idPis, 40d the sqleent tay remgietl under
vacuufiC I'ﬁ'}e el NChiksotvER G H/88 I)[h o éﬁmaﬂeu RASth\ B CEXE & 366 AL) and

acetate (2 x 1 a t he conhi.n
D e S 0 e G an e
organtiphask WYBREM) withvehtee (210 00kl anddriedi(MighQ.) 8nBOrapoapdted. The

resultlnlg[s§»l?f?@%s|_ﬁ]‘tlﬁikﬁﬂ %}\/é %%ngme@%d QX!JfI“h%&H %o Q% e 0148 o 9§% [ (Furan-
e o e s B A M0 B a3 2,
6.31 (EH) 53 3541:2115)2 68b(dd, EH)stohI& Dgp: 1, luq),htsﬁtslwne{nom)d 7(08 (t,8 g =35.7Hz,

= m no all C acl . .
1H), 725%9 Of}ghfé"i‘srlg%y Eﬁz y p g

m nogl ut ari m de h¥drochl ori de

(0. 42 gSten 36 Armighiye ofrf- ﬁsfmnoﬁ -HeefyfeminepEg=irestddd 446 17

mmoﬂ ehd MX- ANRBLIGBEmidE R9HEREAdeqD. 21, Xﬁﬂﬂhﬁo%ﬁpﬁﬁkﬂieq{b inD)) was
omten;}%%gamure and the sol ven

heate ST P DTS RRE AP (1% PO BT BB Ay e sobvent
was raaetedtvoddr Yahuml JThargidde vas per@3mgdibayeen |ty {ceBE (I]Tﬁ) mL) and dilute

o HIROHS, SEAf S L th 8 e
comb\me[d Wrg}f)f:@p%se%wgré wghepl@{nh( ule aig% ﬁﬁ?is (&ﬁ(dl S&&V@ ram% gat)%r (2x150
mL), l&DthHis:)lverﬁmds fellevanindentacivms Tlenmeside wan chepmatagraphed using 2

methano 1 g%ﬁéug%gy@[ 9\9& b%ﬂé’tﬁiﬂagCﬁzClz The resultmg solid was

utln t he produ
s m@wmmif?c sqwewagp’me e e yiteddeon el g dri. Tt was
purlﬂ@@ By ﬁfkpﬂﬁﬁivet}[li&m ﬁﬂlg\lﬂntabetdﬂﬁﬂé-ﬁrﬁﬂezimtmm he(grodsicpt 45:55
acetodltrélg wa? prcwl g‘-% d 546 Fé[jprgytﬂpg 3&&9‘» E&ildsﬁlgilw_yleld mp 143~

0 Vi el
145 °f3 pPR ewzw Szmm%@-i &/\ﬁt L5 0gy B PA L @Jfgm 2§ gm,( tygq)cmcwo 1
% HP,, 4296439%.18% T WvmR (BX@ oW 5 156290 (GHICNE.84-2.600( B3RO 2.82-2.94

A N

7.07 (my 2HD12§3-78}1 48, 36l 96 @5, 1EDH) C%imzi @346 ?‘h% %ﬁ)” %‘%é“
105.1,907.4, A04, Dlﬁh?ns?#)mii Q;a tlab 5, 155811349, 147.1, 9676,57641, 172.8;

i Bied B £ 813000° 1. of 88]1&&‘9 5"1 W 4y Czé‘}?*‘%* S

11.521- 1) , 752761(m 3H) 7.72 (t, J = 5.7 Hz,
11.06 (s, 1H); 13C NVR ( DMSO- d6) 8222 30. 9, 486
104.0, 105.8, 110.9, 116.1, 117.1, 120.9, 122.8,
124. 0,

45 -
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5125.0, 127.9, 134.0, 153.9, 154.2, 155.1, 167.1,
167.5, 170. Q 172.8; Anal. Calcd f or 21-1121" 1305+
0.1 1420: C,~ 65.21; H, 4.28; N, 10.37. Found: C,

W(gﬁ)gggﬂ , 4.29; N, 10.32.

C1EI LORO- PHENYL) - N- 2- (2, 6- DI OXO- PI BERVSHPRE™S 182

-YL) - 1-

OXO- 2., 3- DEEf YDRO- 1H- |1 SO NDOL- 5- YLMETHYLI - ACETAM DE
100 A m xt ure of
ridine-ZﬁQBSHQLﬁE&hQH@EEhIorlde (O 40 g, 1, 29 nnDI)
4- chor ophenyl acetyl chloride ((»18 1.29 nmol) and
di i sopropyl et hyl am ne (0. e YN ol ) in
acetonitrile (2§ AS el tenperature
for 2 days. Additi 4}choroﬁ enylacetyl chl ori de

(0.04 nL) was added and the 15 reaction mixture was

stirred for 2 hour s he.soli.d.was e

with ad g <P Onarm glérgf)g %- am xnmphthch acid %1mftth¥{es%i° (Pvﬁcg %g mol), 3-
chloggfbentptdehydsd 0@ mli B.0 22961y 4nd| adeticrpgid 637 %62@ mpERD @) CHzClz (40 mL)

was ﬁﬁ:@%ﬁm@%%}%&&ur@*& 11 83111&(1)}? %@Igﬁﬂhao%t 98 B’Mel”(h 4 . 12.0 mmol)
n
was R OIS R p e s S5 5 Yo i,

(20 M} washe8 34R V@B (3 100 rhl)), sfurdgd Q)dgsn Q:pan‘bonmele 003nBY] arfdshrine (100
mL),%PﬁQi dnéﬂ 843 génd(e%foﬁfgd' TRe lc%ul(:lqg oil \Lz(as ch%td%aphéd 1651r5ga11 ethyl
acctqte-%l_ﬁxancg %afheef, eluﬁm&thg Pf?dliff at Z? s % ethyi Gcegge—leeg:anei,ll 1]5 gof 43@—ch]oro-
benzNhﬁtr(oDmlcﬁ):ld&nﬁahﬂ est3d] i?§2%4 $iel; 'HIAMR (DMSA-d) 3 B. 4, (s, 3H), 3.75
(s, 311%74 39, (d Y2z gHz,]ﬁé @66 %gg(ré, 2}% 2%7 3913.2 5%!) ﬂ@;dlj 9.0 Hz, 1H).

Anal . CAteRE:fdmixirsiab 4 aoreckpaziamingypthatis acgh dimgthyhgster (1.10
g, 3.30 miBhpDMNnd QNZ&iurEﬁWi'dxldé:(SOQﬁ,)Fiﬁethﬂol A od 1) Nas Rfidked for one hour.

The %%i%ﬁe(\gasgbaL% bt b I?:ifé re,%.ny E}L satvent T o fedIindd vacuum.
The residpamey dissolyed /inmeer {100 iRy, Frsbekeif CHeS Y CEN0A DEaairglified
(HCH. @habfemlﬂﬁguﬁﬁtvﬁff was extracted with ethyl acetate (2 x 100 mL), and the organic phase

was yfa%‘e%&gtﬁgvaﬂdé (fﬂz gr d?(%l%céer%dd r?ﬁ%%’c;%mw QI 5 a3

ch lomhenisﬂmpbp’rﬁhahewﬂxem 2% lyicich|'ld NMIR (RIISPBLXF 4.37 O, 1 = 5.7 Hz, 2H),
6.505082 ()n5 21@516} 1304, Eb%to”m ap, Wezs('ﬂ345(3n @1),6. s%-mvdrb 14K @M:(br, 2H).

20 ;

(20 ) Sifsaioh pitiee AL e el SR RG2S 5 2 ot

and »uc-et thleoglmrmﬂ_o)a hadrdchierider(0.67 B, 1 inmoBrimlpyriined2@mbliwas heated at
refluf Iaaé'ﬁlgﬂfisrh@ Yok @ Ricteatd Lk QbRY ko ,%Sﬁgaﬁ&m&&é aﬂklm Jnla&t was

nbi ned organic | ayers were washe
remof%m?ﬂ_e)- vacyprg. g%‘ﬁﬁ'lﬂ%& Wi palfﬁ)ém?delgef:vcﬁgé e%lsacetate (1 50 mL) and dilute
aqueoty IO SYMARTHE dqiicodt hlydse a8t atasd witkl@hyl acetate {100 mL). The

combined organic phases were washed with dilute aqueous HCI (2 x 156 mL) and water (2 x 150
mL), and the solvent was removed under vacuum. The residue was chromatographed using a
methanol-CH,Cl; gradient, eluting the product at 5:95 methanol-CH,Ch,. The resulting solid was
stirred in methanol (5 mL) overnight. The solid was filtered, washed with additional methanol, and
dried to give 0.96 g of the product as a yellow solid, in 76% yield; mp 250-252 °C; HPLC, Waters
Symmetry C-18, 3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm, 50/50 CH;CN/0.1 % H,POQ,, 6.46
(99.41%); '"H NMR (DMSO-ds) 6 1.95-2.03 (m, 1H), 2.42-2.59 (m, 2H), 2.81-2.93 (m, 1H), 4.49 (d,
J=6.0 Hz, 2H), 5.02 (dd, J = 12.9 Hz, J = 5.4 Hz, 1H), 6.88-6.98 (m, 2H), 7.30-7.42 (m, 4H), 7.58
(d,J=8.4 Hz, 1H), 7.72 (t, = 6.0 Hz, 1H), 11.06 (s, 1H); “C NMR (DMSO-d;) 5 22.1, 309,452, ~
48.6,105.7,116.0, 116.8, 125.1, 125.7, 126.9, 127.0, 130.4, 133.2, 134.1, 141.3, 154.0, 167.0,
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WO 2008/ 027542PCT/ 052007/ 019182 providing 1.1 g of
t he product< in 75%yield; np 200-202 (é HPLC, Waters
Sym’retry018 3.9 x 150 mm 5 1.1.111, 71 ni/mn, 240
M 0 CH3CN/ 0.1 % H3POX4, 4.85 (97 90%’1’(1‘%{1%/0191&
6] 32.02-2.10 (m 111), 2A6-2.63 (m
2.83-2.95 (m 111), 4.66 (d, J:6OHz 2H) , 515
(dd, J = 12.9 Hz, J:54Hz 748751(m2H)
7.81-7.91 (m 311) 8. 02- é 21%!5%?
167.5 110-1,4738 A@H)Caicﬂorﬁefé@soa@bﬂ“ % 3 E)Mkb‘*dé)”em .49. Found:
c, 59%4: B, 3.80N01048. 7, 48.9, 119.9 (q, J = 255), 120.7,
122. O 123.5, 129.6, 129.8, 131.6, 133.0, 133.4,
147. 3, 150 4, 165. 2 167 0 167. 1 169 8 172 7,

5, 8N-I2(26 DI OXOPI PERI DI NiO3- Lid - 1, 3- DI OXO- 2, 3- DI HY
DRO-111- 101 SOPTDQOL- 5- ! 1.1 4- HYL- BENZAVEDE

H FaC 0 - o N ur f
5- ami nonet hy1- w&r‘oxo- pigeridi n-3-y1)-isoindol e-
1, 3-di one hydro oride (0.97 g, 3.0 mml),

4- (t f i f E%Brlo ')ﬁgimré opﬁﬁﬁﬂx-ph&bl @Jclddﬁmétﬂytééerrfb,mé Qo mmol), 2-

I'1SO hyl am_ne
benz%pgartpq;falg@ypﬁm 33 ,98 ?B’OHE)“' ngc %Cl' q,l r3é7 d”1at24‘P(5IHPRI) in CH,Cl,
(40 IDtveR et ay f-dbn'ftﬁiilpéraﬂ)&lfbr 10Thiautee Sutliuentrindexixyba@ohyeade (2.54 g,

12.0 %1911% ev?:;[s ra?cig and 5 mﬁ&ﬂ% &%Sdu%e? o %Ig %ﬁé)lleyc?igﬁe t&t{am diluted

gani c p was was
with GG @omwa@emtb Siater G901 WL assimafed S St (100 mL), and
brine L0 mOy, aﬁddr(awﬁ@ém aadd elva@mafeer Thiodsultingil wea chiommrogiaphed using
an et[yfﬁ g(ds%gg é:l\xlaagTs Lﬁ“{ ient, ﬂugi Q%god# I F %5 tg%tl Qc%?a?e 0%5%%}'%
[(bemﬁxfﬂaf%ﬁm@l@@%ﬂlmmﬂbﬁhpl@sﬂ?ldtdlmgthté@FtPrd infi2% weldy FIMR{DMSO-dq) 3
3.71 ?si 5RY, 39% %, Gﬂghtse djit ered, z&gds 96-5 881 (rth 3 1Y) NE0-P2B6n,21Of7.35 (1,1 =
‘{Kaf fgg%} [ gH 0 48%yi el mp 168-170C, HPLC,
6.0 i’ Ry -1 8, 3.9 x 150 nm 5 pm 1 nl/nmin,
240 ri mStepQf; GOMBHBENS Gi@e%fmyln@ﬂwg-a@@*@]@@%“c AR imethyl
esterg%g} 3d3§l)mr§§l]) Qda AN 9(%11(xﬁrhyd]-$'>°1de (gO ﬂﬁ@%:r?eﬂ@a?\ol((ﬁrﬂ)() I%t!) was refluxed for

one r(o&ﬂ Tl'|e reac’f]!%n Em(}qge w&s coo@d o f_%:m tirfa_e)raturf,éang %he%lve:ix_tl was removed
unde3 v&Edpm N hOrediBue Wi digdolvEd] inSvare? 7100 L) 38&hed\vitioCHACE &.x0100 mL),

and -Egﬁ'ﬁegj g%@}zb@( O—QI?’YIE %%%{hﬁ_e&g Btracted with ethyl acetate (2 x 100 mL), and the

comlvﬂef opgamiepp ROV ere 3AMeEMRRBIT §4% | QephipeiicdMeSPor g oygorated,
provitting (GDAMRAE (bddz&Furahl2-y0fethyl)amino]-phthalic aciddinn#8¥t vied; Bf NMR

I e e

*25%(‘¥=rﬁfﬂphenecar bonyl .chloride (0.32 nL, 3.0 nmol) and
N, Ndi i s@pdpanyA ﬁixﬁyd-eajﬁhlﬂ@eﬁzbﬁﬂﬁl Mlme&y@&nmﬁpbl')thdm acid (0.80 g, 2.6

mmo%g ra -tx-ammc)gl utanmlﬁ d;'oc%orrde EOo&m 5 %rgprnol mlil)ryreldmg {20 mL) was

heated at reflux overnight. The reaction mixture was cooled to room temperature, and the solvent

-

was removed under vacuum. The residue was partitioned between ethyl acetate (150 mL) and dilute
aqueous HC1 (150 mL). The aqueous phase was extracted with ethyl acetate (100 mL). The
combined organic phases were washed with dilute aqueous HCI (2 x 150 mL) and water (2 x 150
mL), and the solvent was removed under vacuum. The residue was chromatographed vsing a
methanol-CH,Cl gradient, eluting the product at 5:95 methanol-CH,Cl,. The appropriate fractions
were pooled and treated with decolorizing carbon (1.5 g), filtered through Celite, and evaporated to
give 0.68 g the product as a yellow solid, in 66% yield; mp 259-261 °C; HPLC, Waters Symmeiry

C-18,3.9x 150 mm, 5 pum, ! mL/min, 240 nm, 50/50 CHsCN/0.1 % HiPQ,, 5.14 (99.16%%); '
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phase was washed with dilute aqueous 141Cl (2 x 50

m.) and water (2 x 50 nl), dried (MySO4), and

ed under vacuum The residue was
W"&ﬁ@%%%%gr aphed using a nethanol -CH2A 2 gr adCTm?OOH/'Im'182

el uting the product at 3:97 nethanol - CH2C12. The

resulting solid was stirred in ethyl acetate for 1

hour and filtered to give 0.69 g of the product, in
NMREBIISO-e)d;1 972 PG, 18),2248-2370 (HpRE), 2\RA 2B s a 66 §d. T = 6.0 Hz,
2H), .%i P=92.% HEDO- BEED 1Y) 6 81 (m B (N O=RMHIVEB0 Hz, 1H), 7.12

s 08 D T 3. e, A YR8 o

BC NMIR (IMBO-d4) B22.%, G.9.)48-6 .104.9471 05,3,1111))9? 18,1151 7. Hd 20.p, 122.8, 1240,
125. 0122799 H34.0 J1 58 341 slalzz 1§d‘9 16'7 1.1%7 50 . 1J 1. 85 Alaall-@alceﬂ for C3HGN; 05 +

1H),
0.1 Hz‘Pt)C 6@5223H "t28 §i Bl Folpd: %rﬁ?‘”a 4%% I(Is“’%zFl) "ac
NI\/R(DI\/BOd6)5220 30.9, 42.4, 49.0, 121.9, 123.86,

1280, : L[2- 1ﬁox5”§ Rnb%;’ﬁyﬁ 1-
14%?54, =T .1& 2 d
for Cl9H y . ; , . ; , . :
C, 57.49; H, 3 42 , 10. 28. A n1xture
of

5- am nonet hy1- 2(2 Igzglnggﬁngg)ﬁﬁ%l)-lSOInd0|e 1
, 3-di one hydrochl or hexanoyl
chi ori de (0.42 nL, 3. nmmol) and '

N, Ndi i sopr opyl et hyl ami ne (1.05 rnL 00 nnnﬁ%gin_ e
TI- 1 F (20wtie ofdsCamipgrariivi -0 Soarie R dorg)-piperidine-2.6-
diond %ﬂe&ch RFAASIOM0Y; €. 2waﬁnd1p @lcedoﬁmylmml tleopdr(an o md, 1.29 ehmol) and

| vent i
s BRI 43 S B SATHSt B lSn2
tempehiatuge €or 2 duso dgdiFigpal &zhxmmwymaty aharideP Of 2 was gdsigd, and the

'reactmﬂ)mmﬂlzd Wi sﬁﬂ@ﬁ@ﬂi hodfl drievsandwad ﬁdarddﬂd@hed/ Akl bkmltlo-ﬁ Rieicetonitrile

d d t
and YT BVAR 4 80F fhe ot Ve i e apt-28 S Bl wedh firpymme
18, 3t0x Giowam0S @i, Tgmbfmrtlh?e‘lopmd@’@ criscaNM%ﬁs%%a 25{P8.97%); "H NMR
(Dm%.é%ﬁ)lagpg@z OBE&QI?V@EQ-Q% nmat 5%3.C6h Gn, 130)22.86-158 (AMH), 3.51 (s,
210, 309 4550 SRS (A o - s e TOD B L GRgy e (1=78
Hz, BH) 8.61(t27= 6.033, (i), 186 (s, INYECINGB (DMSOP#) § 22.5, 31.2, 41.5, 42.2,47.1,
51.6 2129% 2%965'%0]1%)1 13%41%69 1911, 1§5§ 2.3, 2497, 187.48s9.9, 171.0,
172. ?,]meak n]cdgorﬁgzl-b%&;gl +0. i%{”@ %261 3 H, 40-493 1\£qg781ﬁﬁung 8 61.52; H,
4447N72407. 90 (m 3H), 8.51 (t, J = 6.0 Hz, 111), 11.13

(s, | H; 13C NVR (DVBO-d6) 5 13.8, 21.8, 22.0, 24.09,
30.9, 30,9, 35 2 41.8 49 0. 1218, 123 5 129

.l
7 £ Y \ I RO-IH—

172. 7; :
» 98 N 3010. 84. 5. 11

N, 10. 90. Foun&FaC 6
HEPTANO C ACI D°
[2-(2, 6-D OXO- P
2.3-DI LTYDRO 114- | SO DOL 5- YLNy} ETHYLFAM DE 0 0 - 50

- WD 2008/ 027542PCT/US2007/ 019182 A
m xt ur e Aofixture of S-aminomethyl-2-(2,6-dioxo-piperidin-3-yl)-isoindole-1,3-dione

hydr@clﬁm&(zm%hy Lrdadiy 4@nﬂﬁd¥&ﬂétﬁé;@ﬁédzdyllahl3n£¥el Pp4elnd Q{nﬁ:i)l and
trleﬂ&ﬁ:f%ap? EP:GS( 2’_28%2;:3_1? [&%F&%{& F)?g g'ﬁsastlrregno 45:2' N, al;]tergom {]err}ﬁcrature for 1
hour. The mixiure 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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di i sopropyl ethyl am ne (1.05 nL, 6.0 mml) in

acetonltr|M§ (20 nL) was stlrred at ropm.tenperature

for | hour. The residue was dissolved i'n et hyl

(100 nmL), washed with dilute aqueo

W"g&’%@%ﬁm and water (2 x 150 nl), dried ( 29672%132

evapor at ed under vacuum The residue was purified by

preparative HPLC using a 45:65 acetonitril e-water

i socrat, affording 0.60g of the product, in 50%
providipgl.d:g qfﬁrequumg 6% HNLanp m@l’s"csﬁﬁiq@t\wel@smamem §-18,3.9%
150 mn, 530, "L Anikl 40 &mr@d/m G5, R0, 1 BTH, )| £5 (@1718@# O MR (DMSO-

5950 . 95393 ool LGSR, B84 (20 B bl sTs

= 12.0HB-25.091z( 1), LHB-7.52 (1Dt 7.8 1721 T BELE.0B2.83 (m, 2H5.19.34 (. ] = 6.0
Hz, 1&3%1@3%%}52%1\433({%5@ 6 26 3dtd, kb7, &94319((51?,3 2550 0207

122. 0( }ﬁ3 53}13 68123@ 1(351 6 333.0 (1533%4 ,.lﬁ'l ;I",llf0f) 165121}%7)20(1 7 ?iﬁf 172.7;
Anal."CRIRING CRNEONGDs: &, 1858 H, 239,0y, 28t FouRBE, 55313; H, 3.3%;,.M),3.69.
35.3, 41.8, 49.0, 121.8, 123.4, 129.7, 131.6, 1333,
147. 8, 167 O 167 1169 8 3172 5, 172 7 Anal Callcd

10. 47.

5-(12-(2, 6- DI@( PEPEREDlN-S.Y Bl DI OXO 2, 3- MHYDRO
=&FENTANOI C ACI D

- 1H SO NDQOL- 5- 1FLYL @
TERT- BUTYL ESTER 8 g a ution of adipic
aci d nmononet hyl esterg(4. 8 g, 30 mmol) in DVF (30

mL adde

r e)sul t i ARG ‘Ifsg"ﬂé(g"e&ﬂ i (g’g%é%ﬁel@mgt yiﬂﬁ@"fl%? 1,§-dione
hydrdeblaride (0-931s, A0 @hmdgl} 44trg1u0®®1eﬁuﬁlvk)enmljchm@e (4456m, 3.@@mo!) and
N Nmtr%pﬁﬁaﬁ%?g% ﬁlﬂdG 6d h%t)r}lg a&'ﬁ&ﬁﬁﬁ@ﬁﬂmﬁi wé‘sgtngecf Mlroom

ours. The mxture was poured into ether éul gi_gl i

tempegayre TT & hotry £ ashias MRHWR SBS RPNt g e eftie Mg g ssotved in
ethyl Btekgte (1@Yne). Th{2EnBe pétfa@é)wmgarqshahdrﬂmwm(l@ux HCO@ 11150 mL) and
waterctﬁ 'er‘§0§§%{\% aCI éﬂdang%%gl'a@éd%dema}ﬁhd g re'érdv]re Q’a@f

Xane tert- Uty ester neth est
chronyego/grwt@ﬂ asmg ? mpmﬁmq@g@ 165t qluljog t{'lg proét’qj: at 519559eﬂlan817€H2C12
The résmltlré]sébld wias Hitred inZfthel Bverdibt, filfer&danislrieBik)give 0.66 g of the product, in
48% yle%p népo ult f?lﬂ"*t‘,(r)'ilf{p[ﬁ e,r\)gétlsrg %6[(1916 CgI’S ;g 'Tgptn)'r‘ g@?ﬁ Wrﬁ,‘?.qm 240

1 ON xane
. APOGHCRUD.604 P, 35 (35, 387451  WVRSDYISRLAN& 487 28 (ar 1D, 245
2.63 (B 2HY1D.84-206 (rh, hm) £894d} J £6.0MH2( RHY,8.16@6d, $ EilR6atE, Bt 5.1 Hz, 1H),

o ST AL S AL, 16,05 B0 520,305, 27
49.0,332-0i 12360 &2B-Diesk e &70-hllee 1 23660 A3 BrlpnBE Ay128e131.3 (4, =315
Hz), &ﬁlmwe 375, M)z, 18418l 16he, mu@mss ?Ingﬁgmeusgatgsgdta:%ﬂ.mosﬁ c,
373 %elsﬁyg&% “‘gfcoﬁjéggﬁégl orc %274 mono- te?t but yl

ester, lithiumsalt; 1H NVR (D20) 8 1.45 (s, 9H),

1.54- 1. %@ﬁnﬂﬂﬂ-ﬂc&ﬂéﬁﬁ@ Adip %lgé%mb}airﬁﬂ&dm.&
211) Skap-13 2 D-1.3-DIOXO2IB-DISYDRO LSS
sti rredmnm on of 5-

35anm nonet hyl- 242, 6- di oxo- pi pQ}‘I¢§|I n-3-y1l)-isoindole-1

3-di one hydrochl,aride ( m‘ol) in

acetomtnle(?S%ye 8 formation of a
e

cl ear sol ution. i xture 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 mmo!), 2-thiophenecarbonyl chloride (0.32 mL, 3.0 mmotl) and N,N-
diisopropylethylamine (1.05 mL, 6.00 mmol) in CH>Cl; (28 mL) was stirred at room temperature for
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m nutes, &nd then, hexanedioic acid no-tert-butyl

ester, i thium sal t (1.9 g, 9.2 mol) and HOBt (1.2

) were added, followed by EDC (2p2r8s208019152

Wo%p[%ﬁ%sz_;&tm m xture was stirred under N2 for %Tlgour,

and DMF (20 nL) was added. After stirring for an

addi tional 16 hours, the m xture was evaporat ed under

vacuum The residue was partitioned between et hyl
2 daya.C Blicatrgany Q6 wis)waaled widktddipte @USOUTHITL (2ar minend yaebFse S0 mL),
dned?rlgjgwg 3 GafotAcd &qerwa&ﬁnptmx besRGE RS &r&@atﬁ:lp@n@d idg a

org ani c ers re wash
he resul?mg go%d was

methgnok GH2Gh gradigef %'V%'lﬁ)‘?‘%\?ré ot a3 ﬁfé“é*faaeﬂ
stirre@ i QA LOGR AN Q@ thoGians lﬁhi:redito ghletaSrepfithet ;hOCEICh}d 58% yield; mp 219-
221 ecﬁfgé Qvatl %g%cz%ﬁ%x%o e sl%P‘i' lﬁ&/m.ﬂ E4@§r@30/70 CH{CN/O.1

% HSIQO 5%(93853/ Y H NMR (HIEO-dp0! f??%srw =) %%%ﬁ o f‘"‘%z 83-2.95
Rk (47164096, 88Y5:15 IddNMR11. DMEQ €6 1, 138,16 8dd, 92 3) Hz, J =

o e iy 7 G i iy
NMR (OMSO/s)5. 22.0:130.924043, 49.8,, 124.9( 36, 1280, 128.4, 198, 1§11, 131.6, 1334,

139, :Ji'ziw 4%%) 4, 17677@187 ¥.664.80172) Anal . BTed(fok CHH,INDEIZG, 57.42; H, 3.80; N,

111), 11.12 1H): 13C
‘OSM’/‘R“('%%&%‘S‘S“’% 0"3}2 2, 231 6, 27. 7(Sso gl? 34.5,

34.9, 41.9, 49.0; 79.4, 121.9, 123.4, 129.7, 131.6,
' 0 @P&Emlamﬂ.ﬁgaﬁ)mxonzg-

‘l' 2 . A
60 67 l 8 84, FoundoC,‘g 60. 60: H 6. 16 N,
8.65. 15 5. 13 Y

5-fr2- (26DIOXOPIPERI N4, 3 OXO- 2, 3- DMYDRO

- LI - PENTANO C ACI D
0 0 00 A solution of 6

5- 112- ( 2, Bh@ire$Ds-Rin Pk r-G;0/dipxcl pieriliit® 3.9t dsdiaddichyItione

t
hydrg’ﬂ‘&(ﬂ"df Z(f %P%?t(g/f“mé’ t ee&arpgp%lgrlde 15%15{ BY?— % Q‘l%!} EE]RIII\(I:-
diisopoipglethBmirie) (1394 3nls 6{0p mawpkin THEFARD mapray ﬁmﬁl at 405F cggmight. The
reactilnHhikBfe waQ@olbi X bR t&ﬁ&r@&i@mﬂ HeR0Ive GRE reftdiiAdetvaduum. The

res:d}.lp ?Vfl% és&fjveg lnb?}ﬁ%lt ga uElgé rr&) e'o{lg/ri? uP%aquco%?&lﬁ& '?[1% mL} and
wateC(2 H%L)J\ﬂtle}i' @d@ﬂﬁmﬁd’ eyva@ratgd uiglegyacyg0 'ﬁhﬁ regdqgmras gtirred in ether

(20 :HH cWetang 810 B0a GhBERY-E aha %ei&iBRdr vacuum, to give 0.71 g of the

9 0-.(16
proditgp 53 %ogelt’mﬂ?f 18@%%%&%&% i) &@%446"%0659‘ >pm 1
mLAah, 240 rd,)30/ 70, G3:CN/Q5 % FhPU.-.83 @8R4} dH NMR (BM§Orgk) 8 0.86 (1, J =
6.6 }%&%ﬁ 152711433(61# 4I-ﬂ 1-481125:9(nh'|éH)~h 072, & (41. higry, 2L (e, 5 = 7.5 Ha, 2H), 2.46-

2.63(fn, 213) 286 2@;6@1 1@1543 (%f 1620 t{g ,_ﬁm @é Jobr%gl-lz,f 5.4 Hz, 1H),
7723@0!1&«4?3@3\/515(& 6640 Bz 22001 1. 245, TH)2IC RMRBERMSO3R. 813.8, 21.8, 22.0,
24 93ﬁ7§§o@1%§2 12%0 1%%39123]52?2957 13«129 1§3.3113t17 861571033611 169.3,

172, AR 75 @aanc@a!ﬁcbfor@z@m@séfy 63 zH ﬁz"é d° %@%md# 62.20; H, 5.99; N,
10.82. 13; N, 10.03. Found: C, 57.33; H 4.89; N 9.81. 30
5.14 6-(2-0X0-0XAZOLI DI N- 3- YL) - HEXANO C ACI D
f 242, 6- DI OXO
Pl PR DIHEBTY
Th-N ET
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Step 1: A(ﬁLXture of 2-oxazolidinone (1.74g. 20.0
nmol ), ethyl 6-bronohexanoate (4.46g, 20.0 mmol), and

ydride (0.80 g of a 60% di spersi on, pEfludsi®ior91s:
‘voﬁﬁgg%g%%nltrlle (10 nmL.) was heated to 160 Cin a

m crowave reactor for 15 m nutes. The m xture was
cool ed, and the sol vent was renoved under reduced
pressure. The crude product

6- ( 2- Oxdmisters of Paminameyy)-2-(Ghdipxeriperidin Py Ngepipdole-1,3-dione
hydro%%n@&e (owg 4G Bkhdlh, hi&dnoy! chlbritié)®.46endt, 3Kirepol) and
op 2

2 Q | erature
dnsoar@y{%]a&uﬁfa@ Og f?)]g Lfdl{ r%%(n:pg in %t tom%]_lg (20%%-)% 8‘21 rtﬁ)q{jl@lqp tu
for 1 ket haEmoksidwetves d{golver in, cttaheseteted 100l vrshed with filiteaquges HC1 @

x Eso%ﬂ,)raﬁg dagil e )995@ rﬁlgj'rrﬂﬁécﬁ(‘i\}@s@.,f & elibobuedi der Macuu. XIhg réidue was

was evapor at ed vacu

purFe BEPAEIE A HGB e S Ry P I AT RyTE e T
prodt) iD30%6lgield3 mp 1AS- 148 FC; IAPICC, Aitels Syrewet(yHen! 8, 319];9 150 mm, 5 pm, 1

mL/muFfSZHbt I NGy @ éﬁ%@m"iﬂﬁ §b§ @ﬁt(ﬁ@/n)\/\lﬁ ‘hl\/ﬂ@ﬁﬁ)ﬁ}@% 2084 (t, )=

: PO
ih
6.6 Hlr3Hell %4\1@ 6xhel! é%’ééér(‘&t@@e # 20 . ﬂé’g i ke 3,251
2.63 6n,0Bp @stupmczllﬂjl 4By 3 sloaxaria), 6.146dd) =5, 194z, 1H), 7.72-7.89

(m, 3%‘)’%0%63 Zyd (ﬁ—[z,zl%ée{ i %Vk‘é,lﬁif'p;iqﬂf fd@%q@ (2§o 252,283,309,
31.0,354, 4125, 429;1213, 2@3 441293, BUF, 131 1475 € 7@ 1@3 (1(698 125, 172.7;

AnalSCand%r c,gﬂ(;rh,os% 83 1,01 cJ62B6BHD6 38 N, 207, 1Siuad: 6258, 6.21; N,
103 f 5 -was added to a stirred suspension

15am nonet hyl - 2- (2, 6- di oxo- pi peri di n-3-y1)-isoi ndol e-

Q. 30vE)3 A DIDR D)2 3 DIHYDRO-1H:
~CIAl AJMDYh PEDITIANO. a

tenperatufe for 10 m nutes, and theg

6- ( 2- oxo- oxazol i dig-3-yl) - hz;gz;tégétﬂgﬁ 2.0 g, 10
mmol ) and HOBt ( ed, foll owed
by EDC (0.89g, 4. Jﬁﬁggr?ifAfter stirring for an
addi ti onal 16 ho rs, the m xture was evaporated under

vacuum 2%81 10%? acﬂﬁ‘iE taéla h@ﬂ&ﬁ’eﬂ%@ bat @ ey, 8t Abl) in DMF

acetate wat er and the a o
(30 rphinwes Wi €RA &@(9 iy o0 ek ey yas B Ry s st 40°C
for ﬂhﬁr GQ3deneR@. 404, gaﬁmﬁolb adapBU weqi & 36 i) were dddedpand stirring

procee f:(lj] GYG Bﬁ&g%dmg Boxﬁ‘écl tlnﬁa%thel" @l'(}ﬂ @h19), and this mixture was

enée Ch ol radle t tin
washgtl WlﬁéO%%dH@ﬁcéio‘b@L# IR % AR L 90 . i
MgbO,)dadHosydpplatkd, ﬂ?@viﬁ?r%ﬂﬂ@oﬂ)exﬂﬁﬂﬁ;c avmtm-sutsm@empuyys ester, in 78%

R DU R o A g 2% g 3750
(DVBO- C /559{) X hitldgm jpygxg)u@ﬂ{o m 22 T“ﬁ@ was eg_de(:lr“) a acig‘_t)on of
hexanedific acil Srf B0yl bkler mgthﬂz&s{etf (4.8 §,22 TardbiHE 3: 12 anol-water (80 mL), and

9 ¥as Tvaporate
the rﬁuitnﬁimx?r_ﬁ \'Jlsf?%?l flft roorﬂ ra|_rzn(, Egé 1 4;{91“5 Sflfnlc%n lg(tture »\] dm ted
undérizaci@id)  Tha rasRiug gvas gm@org-d Hgmewatergwlgl..z g mg;ﬁ;glenfzvh lgride (75
mL)'_gnd e Equgcﬁls 'ﬂﬁaselea;)was%d %dth nfottylent Bblortdd)(3 x77588L)(atld exhparated,

prnviuﬁp 4 0 §§é SdC%ﬁ/B‘%?l o-—éen'zlzﬁﬁ estEr i]‘:é u)rr%ailtl‘}ilﬁ%«ﬁtsmp) 3145 (s,

9H)305‘91 5860,UH) 2.1 92.2083m32HY 3.28-2. 349‘“021{)61 5, 121.8,
123. 5, 1&9 Z.’ Dgrﬁj- 1% g,:llg% &nol&@lﬂ%d&i to 15ter&d suliehisiOn of 5-

167 1, llé Gt )@1%75%-3 1%%:;@%‘5‘{ ?_Idloge éirocﬁlfon g (3.8, 7.7 mmol) in
acetEmtrﬂeI (75@LYo8sbng i, théfoﬂlﬂatldd of 4 ggle@'golugor& 51' he mixture was stirred at room
- (2, 6-DI OXO Pl PERI DENI - 3- YL) - 1, 3- DI OX0- 2, 3- DI HYDRO

111 I SO NDOL- S- YLNEETHYL1- éARBAlVI | C AC D | TEXYL
ESTER 0 o 35
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m xture ofC

5- anm nonet hy1- 2- (2, 6- di oxo- pi peri di n- 3:-“57:1) +i soi ndol e-
wo]zofsm‘rs%‘e hydrochl oride (1.0 g, 3.1 mmol), pexybiero101s2
chloroformate (0.51 g, 3.1 mml ), and triethylam ne
(0.63 g, 6.2 mol) in THF (35 nL) was stirred at 40 C
under nitrogen for 3 hours. The' m xture was cool ed
and diluted with ethyl acetate (100 nL), washed with
tempemgatre for ({8 minu@andithen, hprdnadicdpasidneg-terrhigyisses lighiem g1 &, 9.2
mmalfmg{@étqgﬁ% %ﬁhrﬂoﬂb Wit Q&'deg,r}ﬁltl(ﬁ*ﬂtd%%f-iEﬂi@'(lIﬁEéﬂ&}'l@h]mol). The mixture
gradient, elutin a e ne .
was st gpraseAaha pod SRR redtaogE A pimte F i pgiiopa 16
hours il pixgpawad évappriiRl Gideusicngn aTEBOesiG@ was partitioned between ethyl acetate
Jatel [ 108 TG Bl teSRGERE phAl Gad¥xaiidesl Wigth Yyl Qodlatd@ 3100 mL).
o0 b L b e " R i W;igr S
The cagyhifed qrianis igxgrs viere washed grityatas (3 3 Hi0 LR fyagoralsap Th{esidue
was clnOmbRg G 4h Bilita, WukBEP@kh ey Dietai®prdvidigg 2.1 Il ofiNAR product, in 58%
ie1d: ( = 06)a 1 7 Nz, 3300 ) % niib/mkd, 240 nm,
v ST iy i o g ) i 2
35/65 ﬂi;@g/q.kg/u Pﬁ;, TH448 .@Q}/’{:); HI_SII\@_!@) ’-d@g 1’.385(_3,1%{)( bas’- .35 (m, 4H),
2.02-7—7.031(2.1, gﬁigzz. 152.2 (n, 4HH2, 4613853 (] 27125278372795(011, 189)}4,43 (d, 3 = 5.8 Hz,
- 7. C 2 b3 6$. ; 8 _ -
o, 05120 . 2 iy g A 5 - (BB AR
5.8 HEAH), 1111215,8 FO: T XBNHIR (DIISQ-di02.05 24 3:94.6927.1.49.9934.5, 34.9, 419,
49.0; 198,181 .9168.012916 13 Ls, 1569, 847.8] 1&.0167Naks 8 0abad1 fam, 172.8; Anal.
Caxcd%r_l&%ﬁg &g:%é{?ﬁ%%é.f?;ﬁé%%é&% rednd t, 6b801e 6. 8: N, 8.65.

4- CHLORO N- 12- 1( 3S1- 3- 1VI ETHYL- 2, 6- DI OXO- Pl PERI DI N- 3-

Yidis  5-{12-(2.6-DIOXO-PIPERIDIN-3-YL)-1.3-DIOX0-2 3-DINYDRO-1H-
1,550 G e b Pt £ AP I MW NDLC DA
| DE 00 20A m xture of

5- ami nomet hy1- 24( 38) - 3- net hy dietlo- pi peri di n-3-y
| ki soi ndol e- J53-dione h ( 40 g, 1.18
mmol ), 4-chlorthenzoyl ¥hidride §0.15 nL, 1.18 mmmol)

and diisopropyl ethylanifle (0.41 mL, 2.37 mol) in
acet oni Arsbluor( AG-{T2)2,B@oxsipigeridid-3atl)- 1,Bdioxb-epdihatreri B-isoindol-

1 v 1N ' j aci m
104y T S5 0 o200 SR B o

the residue was diss [
was sitryd atyiperm et for PO minvitiu dBE RN WROSRPOFBEd HdPr Hgtyem, and the
resid VAR trifudited il Sferdiltylt hoetate and filtered, providing 0.66 g, in 88% yield; mp 144-

146 °C; HPLC, Waters Symmetry C-18, 3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm, 20/80 CH;CN/0.1
% H;PO,, 4.15 (95.81%); 'H NMR (DMSO-ds) § 1.44-1.59 (m, 4H), 2.02-2.09 (m, 1H), 2.16-2.24 -
(m, 4H), 2.46-2.63 (m, 2H), 2.83-2.95 (m, 1H), 4.43 (d, ] = 6.0 Hz, 2H), 5.14 (dd, J = 12.9 Hz, I =
5.4 Hz, 1H), 7.72-7.77 (m, 2H), 7.87 (d, J = 7.8 Hz, 1H), 8.51 (t,J = 6.0 Hz, 1H), 11.12 (s, 1H),
12.00 (s, 1H); *C NMR (DMSO-dy) & 22.0, 24.1, 24.7, 30.9, 33.3, 34.9, 41.9, 48.9, 121.9, 123.5,
129.7, 131.6, 133.3, 147.8, 167.0, 167.1, 168.8, 172.2, 172.7, 174.3; Anal. Calcd for CyoHuN0,+
0.2 H,0: C, 57.33; H, 5.13; N, 10.03. Found: C, 57.33; H, 4.8%; N, 9.81.

far
5~ylmaeﬁnal]

5.14 6-(2-0X0-OXAZOLIDIN-3-YL)-HEXANOIC ACID [2-(2.6-DIOXO-
PIPERIDIN-3-Y1)-1,3-DIOX0-2.3-DIHYDRO-1H-ISOINDOL-5-

YIL-METHYL]-AMIDE
2 0y
- N
3\ : K N o]
N/\/\/\er
O\‘_’J S 0
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25dri ed (I\/gSO4) and evapor ated under vacuum
provi di ng \“O 49 g of the product, in 94%y| eld; nmp
163- 165C; HPLC, Waters Synmetry C-18, 3.9 x 150 nm 5

Limin, 240 nm 50/50 CH3CN 0.1 %
WO?@@’%E/E 11- INVR (DVBO-d6) 8 1.89 (s, 3H), rCHysAgiae
(m 111), 2.53- 2.60 (m 2H), 2.63-2.71 (in, 1H),
4.62 (d, J = 6.0 Hz, 2H), 7.56-7.59 (m 2H),
7.77-7.83 (m 311), 7.90-7.94 (m 211), 9.30 (t, J =
5.7 Hz, SteN)l; Almixgge ¢f2-oxppglidinpae INiFE: 2 ofe§thng 6sbrorpohexanoate

(4.4623260 m%%i)land%gcf%% h@dn&&o 'éo gb24 66% dkpesian, 28 2Badd), in acetonitrile (10

Ly fgieytd FEIF09C 1R igowa sougor 5735 imufed- e i e gooled.and te
solve@DRE 18040 Dier ra@nce@(pr@8ire. HThelrude praductgb-GhoxoRprardiding-yh)-

hexar%?c ez:Qi lesotelgé' I.[\S! &re%t?l n?tﬁe é'ﬁp.ste
2008/ 02 42PCT1USZOO7/ 0191

T 2y b oAb e 8 s e pogos o
Step 1 inC: HidSR@hdHak<s QOB arfd- thié Sl Grigflixhrédwas stirred at room temperature for

70 hobf %%@d@@ %%ﬁ%@&@#@ﬁwuf& grhgrega(&uééaéﬂlgé&ld&ﬁm%éer (75 mL),

| 0X0- pI peri d
washgd yith gﬁﬂw@? ghloride$3 ¥ 73 AL )HPE P‘a@ﬁ%?ﬂ% g ropgitige mixtyrg was
extrabBDWjth mdthyleht EHioHI QOR 50 &Ly, e AeQymbitbd Sdtdacte wed diid (NgSO,) and

evapgi'at%t? 'T:W?Ji %%QP% DQF (ﬁ ?)Qcpér%%gﬁ n§ 9&&%{3&0@:&34‘% 45% coglbi%Zd yield over

pr

two Wﬁ?pérw&(@%? 81. 3%&14 (I PD, | §4d e éW- Hik 8% & lma%“ Hz, 2H), 3.28
(t,Jaemmmfﬂ)aBled(t Bag. otfbgm)c;ajsdwj was wh, sEpl ved in et hyI

acetate e ous

acet at egleb? i) 0 PESAEAnh Vi SIS RLE RS o
amln@vapﬁr?at%dlngpem&wmmﬁmlwb&d@uehmh@rldv fltie. |3ri mmol) in
acetoﬁtnl?!% Q’a'il%@) 'Fés)ﬁttmg hﬁhéf%lnhﬂxdﬂ'l%g a blehtBhB6h. t'ﬂxegﬁﬁ(ﬁmeé 2tirded at room

oduc ie :

temp{igg @iw"«wﬂéﬂ*ﬂ} S glaysni iy AT o5 Sk 10 mmo) ang
HOBRAXS 15,7 GfbBGveCHRIAR, Eallbwedl bBEBGAD.85 2587 (@ipi)4 Afief stitringlfor an

addlt% 1%%1@ ﬂ@)ﬂpﬁurl w39 e\(aﬁora%b%nde? v%uxﬁlqﬁe feBk ue]wbgs (pamtloned

between@tfg'l F@tatg(mi ’nL) 7n<£ggat7r (5 g(} ("III'P azci ﬂa aqupoqag)h?segﬂas csictﬁlcte\c]l with ethyl
acetaBl(3 i, 508000 -The 0&mifingd a2dahjc lafrsSvert byapdrated 5THe delfiduehvlad) |

chroré%&%‘ %Qé s:hé%%yné‘%%gmg%rg Eﬂ\@% q-ng%%a) o atgen%%ﬁmﬁﬁo 61 gofthe
producp at 92! 7 Tgtgylene gnglde-me]_lgg_olﬂfm 42%yigld; 1113:},7&;18(&‘3437 HPLC, Waters
Symrh&0y 8418168 x50 Ménl 5 ym, 1Gek/Rin, 24Pard, 2578 THCNANBY.. Ha€ak,0d6
ol SPAHANIDR o1 Hitch din ipE B g 0 2106
1= 7AciA 2R 2165593 G REF M- 2960 HXG- 1B (PR D) e 3H), 349 (T = 8.0 Hz,
2H), 2QY k] 3 33 1L, OMY)-42433d DI+ PR 3K, 5.1t SEINDOL 2.6 104 N EX Y] 1H), 7.72-

7.77 m, 3 horreﬁ’\ﬁn )%Zgu%éﬁs’?s{ Gy > e D 3265 SE ]?NMgsSE)MSO-d(,)
522.0)24.% 8. ﬁoQﬁ%BOQ @-uﬂbﬂe"f%é}%dﬂ B e -8clRh-84P3¢, 120.72 131.6,133.3,
147.88Y 3, 1602 860N, 1 6£8 1192 ndE72(H) Akdl. Ohled fbr 2,,0081,0, NI HDONE, 58.05; H,

s.és;ﬁﬁﬁl;}i gﬁrgx?rfg’ééf%%?/%ﬁ?%%‘z(%*?% s stirred al room

5.15

ISOINDOL-5-YELMETHYL]-CARBAMIC ACID HEXYL ESTER

S Q g -
ko
H
\\/\/\/OTN N ©
O O
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tenperature for 1 hour. The reaction m xture was

concentr at ed and the residue was di ss{él ved in ethyl

acetate (100 nL), washed with dilute agueous HClL (2 x -
wolstgs/ghbaspand water (2 x 150 ni), dried (NgsoﬂbT/U@Mwmmsz

evapor at ed under vacuum The resulting solid

stirred in ether overnight, filtered and drled to

give 0.36 g of the product, in 77%yi eId rrp

154- 156C, HPLC, Waters 30Symetry C- 18,

5 um 1 AL ST 0. RSP ink Y rsndols gdione
hydré&YonEiQ% 0 2, B1r iInMB, (RAEBIEE e @51 g 3.1 Dinebarll tHethylamine (0.63 g,

c2 STy O3y e ey gl iyl v o

ijfed withmthyp a@tptq (0 wagh@yz@ wager (.hx q_{’lL), @ﬁ@aegate@ The
residae @a&hk&mat@gﬂrgﬂmd o rﬁ&hﬂle&]ch(omie-&bﬁlar&l 4Qdieht, ulhghie product at 19:1

metf%'g%%ch}?xpegneg% éll]%s'gni erl le\n/gfugtgw?)gnp e yé)reﬂgg'l%?e a.l]-'Lg using a 50-

50 a@gnlutzﬂewq_@@ ispcrat, 29d ﬁrovr_ﬂsrg 0310 2@ 8 white g_czﬁ?l, in 31%\pld; mp 111-113 °C;
1,72 W UB200 1 $0Lh 82 ph S mEimid, 240 %m 30/30 éH,CN/O 1%

ngqh 1 0§ g9]931]1_ %Y @ﬂ%n@%@ %@faolrd 1%%’?1(5% 7 ?Ht? géz-f%v 3115 .46.2.63 (m,

2H), DRALP6 (m, BHL 3.97 (t, ] = 8.3 Hz, 2H), 4.35 (d, ] = 6.0 Hz, 2H), 5.15 (dd, I = 12.9 Hz, J =

541%%1&37@7797(9455 25\%427 & %Pb Q1 PR EEﬁh Mh‘ 3»45%-9? §13.3,
C‘A14RAI Vi

22. Oﬁ?ér%z TR, 490, 640 121 6, 123 5, 4288, 'c3dre 3%2, 147.9, 1566 167.0,
167.5- lam,nmmt hyél Qalis( Bor 8) HBN@4: By 60.21; 6L, 600306 191 Ip e Fouhidn€ 360.49; H,
6.13- M/ d gji soi ndol el, 3-di one hydrochloride (0.40g. 1.18

mo c), hexyl chloroformate (0.19 nL, 1.18 mmol) and

10di i sopropyl ethyl amine (0.41 m., 2.37 nmmol) in

acef1eni YrCHeORI- N2 -METHYEC2 6 DIOXP YE)-

for | haB-DITRO-I. Ol KHISOINDOS -5 VAT YL,

and t he BINAAMEDRAS di ssol ved in ethyl acetate (100

m), washed with dilute aqueousoHgl (2 x 150 nL) and

water (2 x 150 dri ed (ASSH), d evapor at ed
under vacuum pﬁ‘f/‘@‘rﬂoduct, in 88%
yield; np 95-97 C HPUC WatersgSymetry C 18, 3.9 x

150 mMm 5 gm | nib/mn, 240 urn, 50/50 15CH3CN/ 0.1 %

H3PO4,; @\ ®iktyre 3f 2em¥dpomethiy]-2-NER-I-DehBG2,61810x6-plpeii@nd - Bpiscindole-
1,3-difle h%é—:%ih!que[@ #4b- g,zﬁ 16 mmom-chlgroggnzgyl%ﬂloﬁ& (021|5|)mL %.18%mol) and
dnso%r%xleé\yg? ‘(en(] 4_1L ff‘) 3% Rﬂ ac?fomtr%e (ég pﬂ_.() %tme)g agreom
tem;(ethture] for 1 Gip@r. Hhe r%:b@q miKIFO WIS cgﬁice@matcdl, :bﬁc) the tekidD2 wésqhssolved in
ethyﬂd&tate (ﬁffa W“fagl\éﬁ%ﬂ%uéc%zéougﬁcp(z x21%o QnL) 204 Qat812% X050 mL),

drlﬁﬁ@ﬂ_g%}), i%evfporiw u17der Is%lu@ pr_szg?mg 0. 4? G'Pf gw piofigctim 94% yield; mp
163-12°C2 HPAGaW.ateGa$ ynaimétoyr C-C8,2:9x NBD6m, TpmH L mbBnin 1240 nm, 50/50
CH,EN?D‘H 2%NV1,P8;, 558 (689 'RUr 8OMES-a. 1.80 33310209298 (m, 11), 2.53-

2 5%‘“42*@» EE2ERGN! b 462 ($.90 CHERT PR O AR G- eth- A TH%ER o, 3H),

7.90,734 (W, BNDRG013, U = SSOHNDEY; B-0¢LETHYIE NBENDNGOR;) § 21.0, 28.5,29.1,
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. Caled for CxHsN:0sCl: C, 60.03; H, 4.12; N, 9.55. Found: C, 59.70; H, 3.94;
N, 9.43,
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00 0 25A m xture of

3-(5- an1no@ethy| 1- oxo- 1, 3-di hydr o- |so{ndol 2-yl)-pip

eri di ne-2, 6= dione hydrochl oride (0.50 9, 1.6 nmmol),
worofksg948h! orobenzoyl chloride (0.34g, 1.6 npBLysRFei01s2

TEA (0.32 g, 3.2 mol) in THF (25 nL) was heated to

40 Cwith stirring under N2, for 2.5 hours. The

m xture was filtered, and the filtered solid was

| oaded onto a S|I|ca gel colunn mhlch was run usin

wi BH7a 38 m w, .JJ TDIN: 1:3p0)

product &

met hanol==0" » 0

Wat er s SymTetry Cc‘i=8 3 9 x 150 5Hpm 1 nm/mn,

240 urn, 40/ 60 CH3 % ’N! 9.65%; 'H

NVR (DI\/BO de) 1.96- .43 (m 1H),

256262(m 1H) 285- 97 (m 11) 430(d J =

17640HZ 30%5 TT t)laatﬂleZ [.(3.5)? %etp&b:‘lilﬁ\]i 18xép:g§r1d(um!— f]-isoindole—
1,3-dlontThydrobiBorfidy (0.20 &) 1.1 /m oD A(triffucrdndhoxy binzoy7chTBidé (. 1UmL, 1.18

mmcg) fhaHiso ;lcg%lath léxggne((g n})busgg 614‘?%%15 iicéeéon téle% &%Li E'ED st!rred 4t Toom
tempfr_q}ure ré otrt ‘I‘hg reactB)nGmF:Elre \Ivasl_q))nceﬂ)argigm(dsthe I:E:i:f & wassch;soived in

ethy NIVRale DMBGh G yvashe? Rith dildd agueodsH@, (2 47 Sd.mlﬁﬂndGNatérZQ x450 mL),

drlecjl'évigéah),%.ﬁ \épor%‘t%%u for J%g :ﬁ T%ﬁ?’%mgﬂe ul%gmged %%%1313(20 mL). The solid

was {17‘2‘643‘0 siye 42 ofiteaprodict dp 1Ay TiebiNgw4L6 1 63 B3 ABI.C @! aters Symmetry
c-1%55 995150 hm, 3. 10d,;1 hl/m@3 240 havswlso C,A050.98: Hito,35.50097 M %), 'H

NMR OFESOATS FF (s 3, 202205 (e K P32 606m2E: BFRTTRME ) 463 @
J=6Q Kof AT (Ve PEEYA.78- 2 347 ¢op, QWYHBMAW BES.7 Hz, 1H),

110@@5, 1] PEMVR (OIMBRA9E 21.0, 28.5, 29.1, 42.6, 58.7, 1199( =1255), 120.7, 121.6,

B R

Caled f¢rtGi HibNiO DN Fr0ddy Hb e ;:0Y:1 8. Fh [Fownridd €, 2(601 62 El, M? N, 829.
mmol ) and diisopropylethylam ne (0.41 nL, 2.37 mol)

in_anetonitrile (20 nL) wasg stirred at room

washed PPy 05 cE UII-ILI-] Ll

dried té—grve 0.41 g of the product in 6896y|eld np
133-135 C; HPLC, Waters Sy met £y 18, 15 3.9 x 150

mm 5 gm 1 nm 240 )/ GG 0.1 % H3PO4,
5. 44 (98 98 9 : TR L @? 1.98-2.01 (m 1M,

227 2.45 (m 1H), 237262(m1,285297(m|

, 4. 30\. ftkturd ofS-dnfindmithyl-2-13.3)-3-thedh Pl-Z, dd:oﬂo—plpi:ﬁdlﬁaHﬂ],-usmndofe—

1 3{§&De’ l'g;ﬂl‘f@laér%ei ai'trg,§ 2 ﬂﬁgl)gg&'%n myﬁﬂ.ﬂ ik E’rgr yéL § dzl%jno 0% -
dnsompyiﬂqylan@edg A gpL 3-Agnmolpgn anhyq)rousgcegw1We (20 mk.) 5vay stiped at room
tempkihyre &0 .19%8ur( The H&t;onﬁ%nm:ﬁm?@ afd the re%glug g/as;dlssolved in
ethyl4%§t§tf ( f‘l?ﬂzréh)g wasfﬁt} wﬁ %EE\B (a%.’leoi%%Cli(? ngg 51'?_5 irzéw%rt?r (2 x'150 mL),
drieci MESP1), smbevaporgigd under Y@ Pug, Thyeswling]sphid gas st in el ovornight,
filterb @ bnd B 24 1d 208066 86f @ke %ﬁ)dhapm % ﬁ@d %hp 154156 27 HPDC, Waters

Symg.e%&CﬂﬁRiﬁlesgmbg ! C:n}_kanbg§ﬂ e 40050 CH,CN/O.1 % HyPO,, 4.51

(97.702:02 HENIRGRD FP-HRIR) O N, 3-=5.9 He, 3H), 1.19-1.32 (m, 4H), 1.48-1.57 (m, 2H),
1.89 2L 0922023 4d (Y P, Q- 1k, [y SO SRR 21D, XA3VESS Rk, AR 65 72 (m, tH), 4.41
(d, § = 6.0 Hz, 2H), 7.68-7.81 (m, 3H),8.49 (t, J = 6.0 Hz, TH), 11.02 (5, | H); *C NMR (DMSO-dy)
8 13.8,21.0,21.8,24.9, 28.6, 29.1, 30.9, 35.2, 41.8, 58.7, 121.4, 123.1, 129.5, 131.3, 133.2, 147.7,

2.3

J*'; do. 30
L0262 ¢ HPLC

Xt vzs;v,
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0 A m xture of
3-(5- an1nomethy| 1- oxo- 1, 3-di hydr o- |sd/ndol 2-yl)-pip
eri di ne-2,6- dione hydrochl oride (0. 40‘g, 1.29 mmol),
chloride (0.13 nL, 1.29 mol) and
WO%lmlfssopr opyl ethylamne (0.41 nm, 2.37 nmol) lI’CanUS2007I019182
acetonitrile (20 nm) was stlrred at room
30tenperature for 1 hour. The reaction nixture was
filtered, and the solid was washed with 'additi onal
1677208t A72-1,i 732170 Andpal frieddfer @allsPi(yEdi3rg: U. 831§ 4p-52- Found:
(363bgqﬂg§pgypﬁ@4gn 71% yield; np 338-340 C HPLC, Waters
Symmetry C 18, 3.9x 150 mMmm 5 urn, 1 mb/nin, 240 nm
20/ 80 CHSCN/O 1 %HSPO4 5 65 (96 68%) ; 114 NVR

17.1 WM (d, J17 4 Hz, 4.53 (d, S =
5.7 Hz, - 57.. WO 2008/ 027542PCT o,q>7/ 019182 211),
5.10(dd, J:132Hz “6 64820(m

611), 9.04 (t~_l~=.8. 00 - 13C

NVR (DVSO do) 8 22 5, 3]02 42, O 047 1, 51 6 111 9,

113.6, 122.1, 122.9, 127.1, 130.4, 142.4, 143.

145. 1, Adyixipre of Sngnomegylg;[CHy 3 rpthy)3 é"‘s"’“’mﬁ%ﬂ”dméa}"& potndole-
1,3-dfoRé hﬁr@&ﬂh&iﬁ%@ﬁm £ 1181181, héxy! CHlodRIrmbde (M1970L, N8 mmol) and

duso%rfypy?fethyi amm Ct() 4Fh1L6% 34 mcH in %Ce%cg'mwie (}&mEYWaQStiﬁeﬂt)%% e

temp@atuf fand hore Thyrpactiop sixtare uad icprpemietsd st Mg gsiguey ey dispqived in
ethy! @bdtslb mm%ﬂ_@ wésﬂ&l wiehyak aebdeHal €2 £ 050481 0ind a9 (2 x 150 mL),

dnedgm:%bﬁr W&n Q tmdgrr\!adtgxn& fr(}ﬂl_dll'l;TLﬂ ?:;g gf%hefn@lh)ct ﬂp&% yield; mp

95-9 1R HPIC, Wakees $y2@nm)cmb,§ 5% 1 0 en), Bpmy b@hﬂmle-rﬁﬁ‘é mB P/a0
CH,ér@O(b 13%*FPHP gggt gf}zf&'t*ﬂﬁjlﬂl mﬁtﬂ)mbedgb S0165. m@@hﬁct}wl {.69-1.26 (m, 6H),
1.52- S 4RAPD: 1 50 G oty L 99708 ?813\5%6% %?mﬁﬁ%cz 73 (1, THD, 3.96 13
- 6.63Y T, 1433Qd, Js= 6.8 18, z&r)lﬁmu-w (35, 43 1 02/ N C DR EMISO-d) §
13. szglh(}s% b @%9%129% f@f% 5 53 *3%4(09&1737%3 1,339, éNMR4 133 1, 1477,
156.6)167.), 167,34 K241, g@ % rﬁnab g)alcd forg%z@-,rbgé (Qnm %;4)1{ 612’1 o {% Found:

C, 6N7=H(853:;NZlM), 2.33- 2.42 (m 114), 2.57-2.63 (m
111), 2.86-2.98 (m 110, 4.27-4.47 (m 411), 5.11

(dd, : 375745 m .
21390 7 3gEDIGHLORO-N (.6 DIOKO-PR-IL

] *. - . :
114), 16+% RV 21. 8,

22.5, 24. 9 30 9 312 35.3, 4 (93 147 1 51. 6 "122. 0,
122.9, 127.0, QZS 171. 0,
172.2, 172.8; N304 + 0.1 1120:

C, 64.36; H 206 81; d\, 1126. Found C, 64.16; H,
?22?32) As}r}\m]é;ppng_észfrglﬁlgr? L 12-0}4(.;:)6‘ BB’BQ é'rlo-(i:soﬁl oPZ-yl)—ptperidine—Z,ﬁ-

dion®hydokihidriNe 8.5 4,136, xﬁmﬁl),@é@di@htérdbbﬁb@l%ﬁlowﬂft GA4gOOB nBnol) and TEA

0. 3%&'3% rﬁ%;gkx%ﬂ%ﬂ %]r% wgs%eﬁte tiy] - 61@# sltlg)l(nog_under MNo, for2.5 hours The

eri gl
mixtyrepyas Giltaee aé“‘ the, é‘efflddi’r‘éi WPt PB‘P Pdlé“’*( & 8‘§E “g‘ g‘ was run using
with mmmylmalcamhm&yﬂhaﬁh Eadicde Thggroloktlebnddcedy: mmwnygpe chidride-

meth'él'”ﬁ 845‘%,?&&%?&?&‘{@}61?1&2@07 PiC, ‘Kraérs'ﬁmln)etﬂy't 18,3.9 x 150 mm, §

1, § BrEAGra BAYSO LS HOUR-& % Hpon LAEP 650k SR OSSO 1.95:

2.03%in| 118y, ed1-2H3anf 111}, A6 6058, CH)) CRIt2 W (g 1 HN 438CUd = 17.4 Hz, 1H),
4,44 (d, J = 17.4 Hz, 1H), 4.59 (d, J = 6.0 Hz, 2H), 5.11 (dd, J = 13.4 Hz, J = 5.0 Hz, 1H), 7.45.7.55
(m, 2H), 7.70 (d, I=7.8, 1H), 7.78 (d, ] = 8.4 Hz, 1H), 7.88 (dd, J=8.4 Hz, ] = 1.8 Hz, 1H), 8.14
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30and the residue was dissolved in ethyl acetate (100

m.). The @_gani c phase was washed w th.4 N aqueous

HC1 (150 nL) and neutralized with sodi um bi car bonat e.
wo 303§05Rk4 d precipitate was isolated by filt petriaeo7/019182

rinsed with water (200 nL) and dried to give the

product as a white solid (0.47 g, 46%yield); np

365-367 C, HPLC, Waters Symmetry C 18, 3.9 x 150 mm

5p.m 1 nL/mn, 240nm3 70 o
.12 BiipoaneBoh & e Rk (BMSSHG) 1 1C o (oME0EDR 25,312,429,
47.1, 21 Q1222,0123(0m27]2—|)127 6\MD2,(108#0@%5'4231@/13)820@2?#01119382434 164.0,

167.9 172‘16 %r Aé.zn c§ﬂfﬁ3r &,;P,%&go Jo. zs ﬁz@ dizs 9?114 3'91()%{! 9(32 Found:

C, 552%1)35581*1 = 4.8 Hz, 111) 9 61 (t J = 6.3
111) 11 01 (s 114): 13C NWR (DI\/ISOdG) 8 21 0,

C211- 11—3N21'U'5'¥“0' H20 C. 61.25 H, 4.55:N 513.61.
Found: C, 60.88xH 4.22: N, 1% 38. 5. 25

N-12-1(3. 5)- 3- 1 YL- 2, XOYPNPERI DI N-3- YLI - 1, 3
- DI OX0- 2, 3- NHY s . THYL1- 4-

TR FLUOROVETHYL- BENZAJWDE 0 R. H F3C 100

A m xture of

5- am nofvatHyE-oF 3P amnogeut hyxe b3 ginyresdigoipiah 2 perigine-2.6-
dioneYaddrotRoridad0)40 k, 3291111&{65 hﬁﬂﬂlﬂﬁ&hﬁhd}@&eﬁﬁy%l@;dem B mlL, 1.29

mmolgn% (}:iso?ry;()ylet flI :H%[a 8@ 111 zﬁ:mo ﬁljnlg %m%ﬁ%ﬂ stirred at room

tempfamwdwomouac&ml ’ti ad ﬁitﬁ*(r%wm)%d Wath a%dc“i"rf\abﬁefat""r‘s%ml'), and
dried ft@ 6 2} UbPthk Pfodhet, h@s%%ieldT hap 1 BRI °GEIHFLO§I Whters\SSimetry C-18,

39){1 ?ﬂ.%gr@_é{n'fr! LY es|4§@6‘3&? ﬁﬂw o e %9§ 5‘8‘3%), HNMR
(DMSID-W&)@d 28e2.0 U, g a2 2k oo | L e 13- &hen. dH)- &35&97 (m 1H), 4.30 (d,

J= 1ﬂf?ﬁ' ﬁﬁt44§¥th§l=fl@4tﬂﬁ£1ﬁf Q@ued, sats BHY AH), 5.11 (dd, ] =13.5 Hz,J=5.1
ano - e | ene c | A
o G 0 o Gt Bo e steor s s 9t 150 B B ardR a2 s v
H), Whos(sS1Hy HOMMR (OMISE)-de3 92.5, 31304289475, 6. 11981, 11558 Hz),

120. 72’4_‘%1{‘/%2 53{@% d@é@@‘r‘é& 313% "1%5’(2414337 $3&996§$°fﬁ67 9,171.0, 172.8;

Anal. Cadegl for $2H(3H?0§12|:)0 15&*2@50(%5 941‘[32 %9131% Eﬂ‘"‘(“n& 516@)4‘ H,3.63; N,
895.7.79-8.11 (m 714), 9.46 (t, J = 6.0 20Hz, 111),

11.02 (s, 111); 13C NM\R (DI\/SOd6) 8 21.0, 28.6, 29.1,

42.7, 58.8, 121.7, 123.2

5.2 K RBOXYLIC
() S

172.1, 172.2° Anal . Cal cdforo' 1418/ 4305F3: C

5835H383 8 05H364;N,

8.65. 255.26

N-12-1(3.9)-3-METR -2 6- DI OX0- PI PERM N- 3-YL1-1, 3-DI O

X0 2, 3-

M—|YDRO AmixieOpNBA-arsinyhefhET ore L3-St redspindavg -piEpirerfine-2,6-
dlon(pfqidrochlor[de 0. 40 1.28 oikhets, fo@ro !fchlonde (0 13 mL, 1.29 mrgol) a%d

- ms erlaLn
s BBIO o  idel GASaSh
temprzadirg for il Somi Jbe reaotjdn mihtumwﬁé' Haseds ad heotolidlwag Beshe! with additional
acetc%ltﬁler(ﬁwm) 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 %%
HiPO,, 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=5.7Hz,
-57-
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30

30and triethylamne (0.76 g, 7.5 mol ).-i n anhydr ous
acetonit ri(l,__w,e (20 inL) was stirred at (oom tenperature
for 2 hours. The reaction m xture was concentrated,
woabnber resul ting yel l ow resi due was chr onmatqgosapitedois2
on silica gel using a nethanol -nmethyl ene chloride
gradient, eluting the product at 5:95
nmet hanol - net hyl ene chl ori de. The crude pr oduct vvas
stirred in water. (20 L)
200, GBI 7l 14 1 @ ecFa b b S G BB 2L | ofdl Thatr8os
1H); mqm{bmsﬁleﬁ) sabisgs un 2854 A1.61 i1l Seti3ion L bt Haz}m 127301304,

142.4 ;%%,7 135 Aa}’lﬁ n'lg?#s ik % 18/‘1 %dr 72%“%5(!’9@;1?&&&\&91%”}:305 +0.1 H;0: C,

61.82; megpmz:s@zm@@mwmgmms 3F provi di ng t he
pr oduct as a V\hlte solid (O 23 g 23%y| eld); np

189, 18§ b33 E)-Xobe8-2
5>gth e
3- 06( 97 .89 (s, 3H),

202208(mII|) 2532 X ,4.65(d,J:
5.7 Hz, 211), 7.79-7.84K( ¢d, J = 6.0 Hz,
211), 9. 51 (t, ™S ™>6¢ 1 .02 (s, 1H); 13C
NI\/R5(DI\/BO d6) 8 21.0,028.5, 29.1, 42.6, 58.8, 121.2,

121.7, oilg-gS -dm man%gthﬂl 1-:@3) ﬁd1h§&9~i&>,lmﬂ:ﬂ-ﬁ-y$—piperldme-2 6-
150. 3, 164

d
dionehsgroctiptita ek 3¢ myiop bognorpiiideso e AE; 3 3 Bluaah©
dii so;:lti’pyﬁﬁlylaﬁﬂmd A1 @ L, BB728nolHn adst@6iril (26 @\Lj Kyas stirred at room

lid filt d d w shed wn:h addttlonal acetoniirile to g:ve 026
e G g Tl s Rlpand skt e fn ol o
of the_pgodyct, in 55% yield; mp 206-208 °C HPL aters Symmetry X150 mm, 5 pm,

1 mL/J:ﬁ:D|2®<Qm23 B7OCHYDRG PHHSNDED (98-77%1LVHOBTRYDM ISR A9g6 (1, I =

6.6 1}, B o 58 6 U5, Lhs..55.(m, 20, 1.98:2.01 (m, 1H), 2,14, 1 = 72Hz 2H), 2.33-

e L
4.3 HAVRH) 7377 A4 R BDensow, 1 € hisat, die), §80 407 g 5.4215 1HNODPS (s, 1H); °C

NMR?@&%%FS%H% ga%?zgez%(_s) 299 389, P2 3?@042)0 !4*?‘ 5 aﬁm’%@blﬁzz 9,127.0,

Wds stirred a nper at
130315208, 184.hd678, 1706 T7Rad 77 Srne-Lelsf éorv%é*zﬁNﬂ« b B O i 64365 1,
6.81; N, I i b@tFSuNR S, 6RNGaN6IsBL RC1L 17, vacua, and the residue
Was chronatographed on silica gel using a

nmet hanol - net hyl ene chI ori de gradi ent, el ut| ng the
¥ ; Y 2 ey 1 3 X A 1 A] !! "

resultiX&Wred in et her for 2 hours. The

suspension was filtered and tfe o id washed with

addi ti onal et he = ghve #AS a white solid

(0.41 g, 38%Yy 20 HPLC, Waters

Symmetry G 18 3 150 mm pm 1 nmb/mn, 240 nm

0 0

?g{\/gg gg;’%u% Qvgg/"?,gﬁgg;‘%lg’z 39%21 ?etgé @6 dlo_xl_?_-'flpgﬁdmé-yl)-lsomdole-

1,3- d?on5‘ﬁy<ﬂ'oafﬁor(cm1(0.31&,)2 5 thnfob), Qldth@yl&hlbrlﬂthydm#ﬂorMG GiSze, 3G mmol)

and %%Z 11n)e (?I; ; m%z%i)( ﬁr.bl t%&r%)xs acztogél i€ (LQ}gmﬁ.mas%inl&d at room

tempém (lg hgirs 1T]g: re@goqr)mlx?ge yas r%i 1%18 %t)atem'g%coe(a:ntrﬁtcd in vacuo,
and the Rdidi was diddived inle?B deetat?@ 06 mL).2BhePrgabjc phase Bas3vaphey with 4 N

1 e a1 as isolate
aqueﬁus%(g!éﬁgﬂfn}\]% d3 nfgga]gld Yé%gzyfl%ni %rggfb&rate 4fe 3ol r%:@éo Zﬁm{cdx i tod
by filwation, rigsadoedtiy mtelttzgtlm%m@w tocg“’f‘ebe Prpe U°1 gs gwhite sofifl (0.47 g, 46%

yield} 98 3ekaenet; DL vAés SyiamdindC;18N.9 9 lﬁﬁmrn, 5 ub. 281L!mm, 240 nm,

30/7{)\%%6&%31 431,554 UBRYL 1 P HPNIMOBUEE R NedesYsiy, 1082007 (m, 1),

Di t| YDRO 1H- | SO NDCL- 5- YLI\/ET}BIYLl 6- TRI FLUOROVET1WWL
3S0ONNCOTINAMDE O O H
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00 A mi xture of
5-am nonethyl-2-[ (38) - 3- net hyl - 2, 6-di 6xo pi peri di n- 3-
yl]-|50|ndole- 1, 3-di one hydrochloride (0.65 g, 1.9
WOW/&‘;S“@ (trifluoromethypnicotinoyl chlori dect/8s2007@9182
nmmol ) and triethylamne (0.39 g, 3.8 mmuol)
|n acetonltrlle (20 n.) was stirred at room
tenperature 35for 1 hour. The reaction rrixture was

s A s s YRR STh B 185 o5 Yes o
2H) ,660Q, k2 sangimpslee ¢, I6i3 He, NHCLOT @x1HSUCHNRARNSO-35) 8 21.0,
28.5, 901,90 .3 11P8 bk, 11 8. §NBSRUs1 3438 AP QNP 148.5, 1497,

vacu was chromat ogra
164.25167/7c 36101173 BIAJR: Aradt Galesd opFul it Qg Oég%véjo 8% ERVRESS
13. GIPF&QHLC@ 60i88; A%y NehsizAs a white solid; np 358 360 C
Viater's Symretry C-18, 3.9 x 150 mrm 5 pm 1
m_/mn 240 nm 40/60CH3CN/01%1 13PO4 5,10 5
(%2-5340 <[2-1(3.8)-Ih ONECY.GHE f RIBIN-34Vi]-1.3-DIOXO

J =

23

h = 8.1 Hz, 111),

6.0 Hz,TBIRL IR EHYRLBINGA

8.51 (dd,| = 8 1 H and 1 8 FEO 9.21 (d, J 1.2
Hz, 111), 9.6% tiigﬂﬁf-O(Engéﬁg .02 (s, 1H);
13C NVR (DVBO-d 42.7, 58.8,
120.7 (q, J = 121.4 (§, J = 273 Hz), 121.8,
123.2, 129.8

, 131. 4, 132.6, 1
148, 2 (&migmie o3 spppqedui GG gy poxp P gy isindole
1 S—dfbﬁghﬂdmélﬁ(ﬁlda (0.95ng12.5 @mbh H-{toflucBRRtiyDHRh S Eigoride9. 59 2.5 mmol)
and tnlé_c!%gggarrcl}'ﬁe ﬂ? Z% '8'%55 hll arﬂ\}erZs acEtgl'ﬁﬁlﬁe (26:m15 was dtirvdd at room

temp@ awrelfor @rqgmff@e Reagamnaixtugy was ffjtenady Tho flipfe was opsjeppipyiqd, and the

resulﬂiﬁé‘)%i!ow residue was chromatographed on silica gel using a methanol-methylene chloride

gradig{kﬁl %éit@l e&?&%\géﬁ% M%o#m&th&ég Jﬁmdc gY\Lel\@ F%h&(@%hlte

solid §0.97ErROPfeXitiy)L n@- 838 °C:- FiRIChyW arers @w%ﬂﬁp%? ¥ dPhma 5 wm, 1
mL/n¥ih) z4'o$9rl BE8h el SN, meﬁsbmrmzhbmaw)e H AMISIMSQ-d9) 5 1.89 (s, 3H),

|
o2 SR W e B A S O %‘7"79“% B, i, 0.46 1= 6.0
Hz, TADNYI000{sS FCEE DINIR (IDMSOLADS AP, iRea 2%, LitP e 88 Bi12 3o 2. 123.9 (@, 1
—27Iﬁ£‘P%5ﬂ§ 9—f3<¥1—17]) b 12dha 31 8agri=an. srmzy,twnet WBSS, 137.7, 147.0,

concent
16543027 gy o 5P, 2 AR B A T o AR o Founa
C, 54.05; ¥, 3%0; Mi845.water (2 x 150 nl), dried (NgSO4) and
evapor at ed under vacuum The solid was stirred in

eagte%rqaover ni hzs_and 1hen N § _g_lw. B\ DIOX0-2.3-
¢ t R TR HSONICOTINAMIDE
acet at e~rexafe gra e proauct at Yu. 10
et hyl acetate- hexane The conbi e actions were
concentrated in va¥ug] and h refgi;):mg solid was
stirred in ether foO pensi on was

filtered and the solid cNvashed wit h additional 25ether

to aff or‘gmtb&?re BE 9‘31419:?03@%1}@-2%5’5—@-1‘:&%! -2l 6 (b x0bikridmii4)-isoindole-
1,3- %omdmnggg%SS%Afﬁé /nmlcﬁl% ,?wo{‘m H?cl%‘ﬁ'ﬁ&%@ﬁ%(o 4 /3 2.5 mmol)
and tridfXbmide @96 (985 GBAg) mMVEM(r@W@@:]:@)lmga (20 84.) gs stygyl at room
tem r%%f_:%dr Hy] eacgonﬁgxxgng 5&4 dBnceditdidd, afid B3 rdstilingvellow residue

%; %’% 9—%% 1 i rpn ol’- thé ne gulon‘é agxe%t Hzt’ing the

was phl})mag)g@ghf(dton sijica ggl IJ@ nﬁf. of P! ?_E:r
prothERs(9@Mad@)m&hﬁ&nemm&ﬂe67h62@u@ prafpctavasstirrg! in paer {20 mL) for
15 hé%rigi‘hﬁgeﬁE;’n?%so;l? %ijag Eﬂtér%g al?d r:r;kg@wﬁh adli%il-mﬁ wate{ (270 mL). The solid was
thenpgredin r&qt@angl (ZQ -y:g.,)for tﬂﬁnzﬂays 'é%frg a? @dtéoeilzmethano! (20

C 55 71: 11.3.61: N, 8.86. “Fdund: c 55. 34 H 3.66:
N 8.67. 35
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c. WD 2008/-027542PCT/ 1TS2007/ 019182 5. 30
TH OPECENEL2- CARI 30XYLI C ACI D 12- 1(38ﬂ134NEIHYL 2. 6-

DI OXO- Pl PERI DI N- 3- YL1- 1, 3- DI OXO- 2, 3- D1IHYDRO- | H SO NDO
wolzodw702%4M ETHYL1- A1VF I DE 00 5A ni xture of PCT/US2007/019182
5- am nonet hyl- 2-[ (33) - 3- et hyl - 2, 6- di oxo- pi Peri di n- 3-
34) -isoi ndol e- 1, 3-dione hydrochloride (0.85 g, 2.5

nnDI) 2 thiophenecarbonyl chloride (0.37 g, 2.5

trieth :

mi); ;gﬂﬂ?lag %{%&% ﬁ)é\{hat For]]% é‘%’ %’LB% V\)égld)g mriﬂ'rﬁlé Sé ‘b rl-lgé,c Waters
SymmbEYlﬁel’SaB-ﬂrxel 50 oym, B marmumﬁa 24Game356R Gﬁs%ﬁ%ﬂ@ 88 (F7fere); 'H
NMR %19101@6‘{ ARLLE ﬁd’ BE1Y, é%@xosqmdm?e SBOY6UMEINRS.65 (d, I = 5.7 Hz, 2H),

ronat o I‘ aphe u 13
1.79- T (b n7!§|to(ﬂ°y'l e’g@}% 5?%I’g(ef"gr a%l%) Ei%’t ﬂ{)é P3G FPhe” NMR
(DMS@%;J& 01.0418.5, 051 98.6y88.R. 0 R, 128tTh123h4a2Shi 181 |4d7é¥3 STH.9, 146.8,
150.3 31% ey 1487 8 qr)? ?”i?&lét &fal @atic\ﬂai%#l)éml—léﬂﬁ)stmz HOS U, 6l 3Y; H, 4.52;

'd was disso and the mxture was

N, 13%rﬁ?€ﬂdt%6©@3@f4c§r5?ﬂ Koltr. water (5 mL) was then

added drop-vvi se and the m xture was then allowed to

¢ PR N S SR vi L E D Sxe) fisaiN- 31V e 13-
r;%gi 01 t i iR %W@m&s hor. 2 &WM BENBAMIDE

addi ti 1O gl ve the prgagc as a white solid

(0.62 g, 60%yiel d) ~mp 222 RPLC, Waters
Symmetry C-18, 3.9. 9l nl/mn, 240
nm 30/70 CH3CN 0.1 % HBP®4, 6. (96 699% : | HNVR

(DMSO-d6) 8 1.89 (s, 3 2. 2208& m_1H, ..~ L.
2. 53- 2. Anigipye of @ﬁnmque@gyl @d@s}}&me@yb ,ﬁzdxoxzﬂeendm-?»-yl)-lsomdole-
1 3-d$nél®d¥eo]a%ﬂ(dgto 351l 0.5 nimdif, ﬂﬂx&éob@moyﬁuhkgnde @0.2APg, (2t5 mdobyand

ietfyniye 9 558 S0 Syl bl M) BB G gl emperaure

for 2 A@8s. AThe¥@B1i6 mb@ire Was filgred) The ffrate wasponcentraied i W%’i%‘d the

rmld&azaszhro;ﬁ&??a héd7cg'r sHica %Zl&sglg aA{bﬂ{anolGﬂétﬁ)derfthIonde gradient, eluting
the pl‘g%l?(:g' ét7 Sk%or%gthyyl—nﬁ%yéﬁﬁﬁhl@gie é‘g%iorﬁbme%%]acuon% wege cogczentrated and

the re2{lénCidlidR@s REHENYh athbt f22 @S Trhe suspension was filtered and the solid washed
i i " ¥ (] 2m ﬂ t%D
with %&WEEE]% ﬁ%&h%@&&’ ER| Mol do.41 £3 E?Jf )2mB 2 C;

YLMETHYL1- ACET t
HPL@{Waters Symmetry C-18, 3.9 x 150 mm, 5 g, 1 R 24835 4dhsd EHIE 1 %

H;.,Pcﬁ - B0 (B6IFeYdyy HIAVR(BS)SBAN8 U [891(s, 2HE-2dR2eX@5 (i, PH. 2541 B-(m, 3H),
462 ﬂ%oi' ﬁ%kﬁ ﬁséj Bﬁ),hﬂ/ﬁr ﬁ§:h&n9 e 4507 695(119 201%,9%4 (t, 1= 6.0

bz, il 2t D LG RRYA & acet%ﬁéb R o Pgs 21 o,
121 @cm DNi2bis] 1299 @01 AR B H S 38 1i(d, TeB . @tz), dbind, tiddparasured.0 (d, 1 =
'_&78 gﬁéﬁ“?ﬁ?d%‘?g' f')zqnﬁdzfA%Qi @5@@%@!‘}?&%&# c,Cbi@f a9 N,

t'riet hylam ne
9.92.Fepnd: %é%éﬁé’lé’d@e .88t he reaction mixture, and

stlrrlng proceeded for an additional 3 hours. The

| o I A ECnERN, b s RIxO FPERISMN. wﬂﬁ@% 0-23-

coRthni & ]N?Ig gl HET S5 T TSR ORDMETIYL,
acet at e Ny&ep Isned W
and wat er (zx- rla) drlegg SM) and
concentr at ed |nF,u The
chr onmat ogr aphed on.s Ilk,@%)‘é’ met hanol - CH2C12
gradient, eluting thegroduct &t 5:95
nmet hanol - CH2C12, and provi di n 92 f t he

as a A mixture of S-aminomethyl-2- [(3 —3 m y -d:oxmp:;gngm%-y]]—:smndole—
1,3-dione hydrochloride (0.65 g, 1.9 mmol), 6-(trifluoromethyDnicotinoyl chloride (0.40 g, 1.9
mmol) and triethylamine (0.39 g, 3.8 mmol} in acetonitrile (20 mL) was stirred at room temperature

for 1 hour. The reaction mixture was concentrated i1 vacuo, and the residue was dissolved in ethyl

-60 -
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WO 2008/ 027542PCT/ 1JS2007/ 019182 white solid in a 69%

yi el d; rrp(156 158C, HPLC, Waters Syrmétry G 18, 3.9 x

150 mMm 5 gm 1 nUmn, 240 nin, 40/60 CH3CN' 0.1 %

09 (95.59%: 1H MAR (DVBO d6) 8 1.
W"g@ﬁ%séz 02-2.08 (m 1H), 2.53-2.76 (in, g&f&fioomglsz
J =6.0 Hz, 21-1), 7.28-7.44 (m 4H) 7.68-7.80

(m 311), 8.73 (t, 3 = 6. OHz 1H) 11 03 (s 114)

13C NVR ( DMSO- d6) 21. 0,
acetatzd1GP) m‘.’c)ZTdH"aS’PZ‘S’V 'E‘ 43 FICH (2 ’i%’ rBL) afé (Fatgr (?1’81502“)1%‘13‘*4“’[%300
and edapdraled uhdbr vhouuldl /Th resldné wés chikdat8graphéd od silida/gtl Tothy! acetate)

provnétnéx%s g Q'?}bed)r(%\ dﬁgsir %QHE{E\%’@Q J: ﬁd 3%% éléola%!ﬁ Va‘zﬁers

Symmary42-18, 39 x §5058m, 5 ump! g/ |HM$/WEHMRQ@M‘P€5 10
(99.3440): Dy Wik (BRISOBa )/ B Tl s, 2;—1)42 00-2.08 (m, 1H), 2.55-2.72 (m, 3H), 4.69 (d, ] =

0 RN E S bt r o 3 0 3 PLEWPTBkA e, 021 0,9 -
1.2 H3, IF9o%61 (o] + A8dH bdX ¥ 102 (sabix "EYR(BMSO-438 §1.0,.28%, 29.1, 42.7,
58.8, 'T&@Hq,\ﬁ@:% G o ved, 392%)5 28 43 ands §0I310133%, 933.5, 137.5,
146.6 4384 o &35 sgz),ollfils» 8D E 985 55bT LY @lead Gravosm,

+ 0. 15ANM AT, B-62: N( 8677 Bourst 0)35-12; B- B3I pbperi di n- 3-
yl]-isoindol e-1, 3-di one hydrochloride (0.65 g, 1.9

mmol ) and triethyl am ne . mol ) were then
ac#29, 4 DICHLORONZISH N i IS
1,3-BIOXO02:3-DIHTY]

for an A oo ¢ F S s—-coored
to roo mperatuare and stlrred overmght Water (30
nm.) was added and lid preci gl X d. The

precipitated solid | %l & fixorati on, washed

wi th additional wdter, dnd dr|e Lbto afford 0.66 g of
the product in a 20 76°/<§)yi el d; rrp 259-261 C, HPLC,
Wt er s Bymixstre §f Tarli8om8h@-2{ (B G -methy 13, Gpdinxo-giperidimdy!)-isoindole-

1,3+ d?o‘}lg hwoclﬁg'éDNg(} %lg Qnmlsg% 3R %rob@nz%%l(c%?orﬁz %@ 40 g, 1.9 mmol) and

tncthl(mne ®. 3§§1 58 ﬁm{l?ﬁn agWrou& ion l]é (%O_m%) gas_lﬂlired gffi?m temperature
for 1 FoB0-The 82 cifon mixfhile Was&oﬁ&mﬂat%m(muo.?éxﬂ)the 8588 s dissolved in ethyl

acctage](}éu ’ é:idsw%&}l\ll 4R 6?@ é? k. 15& mL),Qva?’er kEx 1§01J1L) dﬂléd @€=S0,), and

evapg‘gtec} undey yagyumy The 8ohdm stlrredfg 7thgr OVTIZIg,hE)an tbgn féltered The solid was
chrorha&Ographed 29 sBica dad bisidg anl @By Gcetd S bdand gr3dibnt, dlétihghe product at 90:10

ethy] ég?]tigh? an%%%ﬁ:ak&%%?mcﬂégs %e?ﬁﬁ%@a&%tegy %quo aﬁ&‘ﬁ.‘ ropyting solid

was s(jrreq in etizer fg) fipgrs. @he guppggion yas ﬁltg'gd aqq thq_rzol:i 8vasl'5:d avith ‘additional
ether’¥ &f2ord 2h LprbAVRER AERIsERA (034 ¥l 5094 yR1dhl X 2S(A4NDOHPINE, SV aters
symmetly CEE 15D Yhko fif, SRl HRET Il AobRENEN I YD po,, 4.89
(98.63%); 'H NMR (DMSO-ds) 3 1.89 (s, 3H), 1.99-2.08 (m, 1H), 2.55-2.75 (m, 3H), 4.63 {(d, ] =
6.0 Hz, 2H), 7.78-7.89 (m, 5H), 8.13 (d, ] = 2.1 Hz, 1H), 9.39 (, ] = 6.0 Hz, 1H), 11.01 (s, 1H); °C
NMR (DMSO-ds) 8 21.0, 28.6,29.1, 42.7, 58.8, 121.7, 123.2, 127.6, 129.2, 129.7, 130.8, 131.3,
131.4,133.5, 134.2, 134.3, 146.9, 164.2, 167.7, 167.8, 172.1, 172 .2; Anal. Calcd for C;H:N;05Cl,:
C, 55.71; H, 3.61; N, 8.86. Found: C, 55.34; H, 3.66; N, 8.67.
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0 0 3000 . TEA was added to a stirred

m xture of( o

5- an1nonethy| 2- (2, 6-di oxo- pi peri di n- 3-yl)-
e-1,3-dione hydrochloride (1.0 g, SPéT,ﬂmJn)olglsz

W02§ jﬁ%?%rl f1 uor omet hyl t hi 0) benzoyl chloride (0.75 g,

3 1 mol) in acetonitrile (30 nL.), and the resulting

m xture was stirred at roomtenperature for 1 hour.

The m xture was dlluted with water (1001\%} and et hyl
AIQOPHENE-2-CARBONMISCACTN2-[(35)-3-METHY1.-2.6-

AT

concent-If"-f-‘&¥1§élj-£l!|f$~#g€§§rH1 YEddue was

chromat ogr aphed on silicafg HS|ng a hexanes- et hyl
acetate gradl m t he product at
60- 70%ethy| 6%y+'el d as a white solid;

np 171-173 C HPbC VWater® Symmetry C- 18, 3.9 x 150

nan, lln n, 24 .y . '
0443 F>O4R ey ¢ E%‘Y? ZOSEE ?’%ﬁ)g’ W o issidip-3oy)-isoindole-
1,3-diong hBirgdhjoride (U%5s B 2@3“‘(‘9*1} 2ethipphepegthopyighloridy (01314)& 2,3 gy and
methﬁ@mml (75D 5 .tamoBId dnhyBrodSace@Mitrild (20 L. s skisred)at rdnmBiemperature

forl 5012_'1 %‘% 42eacjt1on nga-(%regpéas ‘Ilr%q) gr}c%i & :O gacui,l%d ﬁ@é@ﬂ/&'as
chrordDddBPheld pn 8li@Dzedusi@r WethapPl- meth;{gn{phlo_[@g g@dlegg gluting the product at

5:95 ﬂagﬁaxéob le?ua cﬂlgﬁdé Tﬁl?- Z(%Jemw%%gmmﬁated- #abuo, l@ﬂth@resultmg solid

was g inENAF #4 kN i W 93 PN JSIGE b i Water 5 m) was
then Sfdled diopidisetand Bie thixtuBs &4 thdncilinged i@cocﬂfj@ﬁxoml-ﬂemﬁerajcqre ahy stirred

overrr\&% E&%@%@E&qeﬁ)ﬂﬁ B?s I\ﬁl red d rmsed Brilt?) a((iil:téoanal \;5:(1{1' to g%ve the product
a5 @ YAICNBITALO2 84 5057 eT DR RHCE T FELOENDI TR (i s 3938 150 o
5 um0f rmi7raih, 34022 30670 CRLEMOY DRHRBRY, )55 1266924 )a H EMEOIRBS @) 5 1.89

o )y R
G, 3%%0@\2‘38@7”(%5 Eégmcg)lfl),sﬁlig(ch:j ‘158({‘?3?2 ),'f‘leDM:9 29, 7.76-7.84
(m, S50 Eret H) HzplH), 11.01 (s, 1H); *C NMR (DMSO- d5)621 0 28.5,29.1,42.4, 58.7,
121 é,ZzﬁzOhlz@)@Ormzp@ﬁwillm 3; ik 1904, neind a4 13 36d3047.7, 167.9, 172.1,

DAL b i, T e Al 08 v

10.0poured into ethyl acetate (100 m.), and then washed
with NaHCGB (3 x 75 tnL) and then concentrated The
resi due was_chr
acetdt o (4L O%r(]gtﬂg ]
solid i kS L2

Symmet r - 5
50/ 50 CH3CN/ 0. 1 % H3PO4, 4. D8394%4 : NVR ( DVBO- d6)

8 1.99-2.10 (m 110, 2. 48- : 21 =9. 84-2. 96 (m

1H), 4.66(d, J ’ (dd, J = 12.9

1-1z, 1= 5.4 k! 1)0685(ft°J519131 1H)

25 172.7: Anal. Calcd for C23Hr 1IN306F4: C, 54.4

3,38 NA gixpge of-saminomethys2[35)-3-pmethyl-26-diogo- P@e!i!@“'3“yll*'s°‘“d°“’f

1, 3—cﬁer%51§dmchlorlde {0.65¢ 1 9 mmol), 4-chlorophenytacety] chloride (0.36 g, 1.9 mmol)and .

! OXQ BUPERL N3 YH¢ o b e or 1 hour,
e L3 S Ll st a1
Additional 4-chlorophenylacetyl chlonde (0.36 g, 1.9 mmol) and triecthylamine (0.39 g, 3.8 mmol)

were added to the reaction mixture, and stirring proceeded for an additional 3 hours. The reaction

E:(

n& 1 nL/n1n, 240 urn,

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 methancl-CH,Clz, and providing 0.60 g of the product as a
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A m xture .of

5- anlnone&hyl 2- (2, 6-di oxo- pi peridin- % y1) -i soi ndol e-

1, 3-di one hydrochloride (1.0 g, 3.1 nnDI)
wo4edsfeormbenzoyl chloride (0.68 g, 3.1 mMmvl) BIWCS2007/019182

triethylamne (0.63 g, 6.2 mmol) in acetonitrile (20

m.) was stirred for 3 hours at roomtenperature. The

reaction. WD 20081027542PCT/U82007/019182 m xture was

i B B MR BB {0 am .

mL/mir B¢ ue) 4BFOTVRANIY ! ¥ IziaP@«ﬁr 0% (ﬁéswbdﬁ SEIAL&1.89 (5. 3H),

2. oz-zssad dntl ms 243 BAbry, 38,042, 1660 BER; 7.0PL.G4 IMED] B68-7.80 (m,

s, e - oo A g 8 e,

58.8, (DNVBQIR316) 128.221 292, 230190 1815, 1314) 1332; kﬂ§.]2 1-633 (lﬁ? 7,21|q57 .8,170.1,

2 1) 7. J 2 'ﬁ 2-; 5 a-
172. I;(;C?%% A Qﬁcélﬁa fébﬁhj bﬂoﬁ-‘é +(d 10@{ 6N) ’ ogsg%t_a%- %)6(();] I—%H)G,O N,
8.96. Foypg: ‘?@13767414%&4‘5355 30 (t 'J=6.0 Hz, 1H), 11.12

(s, 111); 13C NMR (DI\/ISO d6) 22.0, 30.9, 42.7. 49.0.

:3 10 536

N-12- (2, 6- DI (@- ERNDDIT 8943- PFOX0- 2, 3- DWDRO: 1
H | SOI‘NDOL- 5-YLRETRL 14 NZAIVIEDE 0 0 H 0

A m xture of 9
5- am nogmd Mlo]%reéa%b&yﬂé m}mw@qmadlgm Bmithbl) wai didatvet ih DMF (20

3-dione 1 hl or [ o
b g PG ) o (B 3ottt Rl g for 1 o 5
AminbmicthyR9[@ m-mma(lﬁbz,s-dgqxo@m@nﬂmﬁeyl)-usomdcaeéﬁ sm:temwﬂrecl(lq@ie (0.65
el MOfﬁqﬁd é)i‘e{hé'faﬁl%e (9 Ro E Zhﬂ)Hl';n%l)a:Le:—é &l@:{%@&fﬁﬁ& Ak Uéa@hon%ture was

reaction suspension Was filt'ered, and the solid
stiregyats S fRF athaddifions!io8 renutese é% FiEEpTe (s °"ﬁ‘F’é‘ g propLfeppRyature and
stirrell BAmiBhi. r'wae (errmtwﬁd’ added and J101id recibitdtdde rehe proiitaled did was

1solatthBg%' ?@rgﬁun watsl%;:i (\)mth agg' uQna?gvg Gl g?d dr?egfu].v llé‘gr E%G %fof {hg %roduct na

e Was concen f
76% yimlsl; oipr26PR6 bifF: AN Eul Waters Syrkeoetnfeil 8.3t 1 {10 mwes ue) * mL/min, 240
um, 5050NEHLTBN %ﬁjﬁd,‘,aﬁel @ﬁ OV EHOOVIR EDMSALAYIS 188k, BHE 2.01-2.07 (m,

resul tin $. S r
R R Ll s L
9.42 Gy HIRPI75 i, &E6.335801 1D, éﬂ@z (STRED; é3ﬁddmt(nw-ds>m1t0e28 5,29.1,424,
58.7, Sth 'odizlfﬁ @231911219312&0 HBLC120/:86 8, 1SYANEI36y 1$5.4,843.8,137.5,

e AR e S0 e e ) S AP D

N, 12:18 Faurdz C, G498; 5, 230N, 12,130 (m 1H), 2.47-2.70 (m
2H), 2.83-2.95 (m 111), 4.64 (d,-.1 = 5.7 Hz, 211),
5.16 (dd, J= 12.9 kg, 25 1 -5 1 112 K
J 533 1 Neff2-(26e c'n-

Hz, 111 MEL 3
22.0, 28.0, 30.9, 1° ﬂ1235 127. 3,
127.7, 129. 8 Fg" . : .,4,2 12;05 147. 7,
166. 3, 167.0, 167. ' @ 7, al. Cala! for
C23H21N306: C, 65.86; &H, 5. 05: ®, 10.02. Found: C
65. 73;

5~ I- ,6-dioxo- idin-3-yl)-
NA2- ( 2, R4 v Bty RP of B Ko (AR 7[5 = S A Y

ol SHNDCRYBERSloNET FheL & 34 IR mﬁ@lﬂm)bemvl Shloride

(0.75 g, 3.1 mmol) in acetonitrile (30 mL.), and the resulting mixture was stirred at room temperature
for 1 hour. The mixture was diluted with water (100 mL) and ethyl acetate (100 mL). The organic

%!l
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0O0H WO ([21008/ 027542PCT/ US2007/ 01918%

4- Et hoxybenzoic acid (031 g, 3.1 rnnoly was dissol ved

in DM (20 nL) and CD! (0.55 g, 34 mmol) was added.
wobbmmrsst ure was stirred at 40 C for 1 hour.PCI/US2007/619182

5- Am nonet hy1- 2- (2, 6-

di oxo- pi peridi n-3-yl)-isoi ndol e-1, 3-di one

hydrochl oride (1.00 g, 3 1 nmol ) and triethyl am ne

(0. 63 e
phase ek aiog et P PgS B oqtr Qo s vab it dBarRGE Ao oo
using 5 Réxatidseshy] Tveatagradiontesluting 121ees thegupdugt at §070% phyl acetate, in 76%
yield ésealmﬁ{egg gaﬁq |15 beh, fﬂ@%&% GlmetMAt-28, 3(530 150 pmyBSm, 1

d i d ,

i e o VL ok Bleich PER B PSP 4P 210
TH), 2460 63160, 26510.83-195 6al 11, Msdd ot DhHizcDaphetidoh= §-8 Hed =53
Hz, uQﬁH fge/tgﬁy(lq %955‘3%%)\1313%0%}19 Elg(t,os 23 sqizQiHj he. 190 tg PC NMR

C
(DMS@&dﬁéﬁgzgy}ﬂ—.‘%ﬁ?y £©.9422.6 183., lj_zgﬁ {ﬁ‘ % 9@,1 gg{%ﬁ 299, 131.6,
133.52¢58.90m6.51 QA R0, 1653, 167, HEPEA 72.3; Arial. (cgug:dsgﬂ@;.;ﬂlmsms C,

53 77%%856119 31—1)(‘85%%34’% 14%1?’9 i 2%?2 95 (m

4.06-4.13 (m 2H), 462(d J =" 6.0 Hz, 2140,

215}.:344 ( a2 Zﬁ-ﬁﬂaﬁOPZPER]mmBJALH}HLQEQW m

11.12 (5, 1H)F13CNI\/R(DI\/BO d6) 8145 220 309

42.5, 49.0, 0ll4.0, 12 125 9, 129.1,
129. 7, 131. 6 47F : , 167. 0,
167.1, 169. 8, 172 77 A for C23H21N306 C

63.44: H, 4.86: N, 9.65 Found ¢ 63.41; H, 4.76; N,
159 41. A5§§mre of 4-(1,1,2,2-tetraflucroethoxy)benzoic acid (0.73 g, 3.1 mmol), and CDI

{0. SSP% 3 4 gnmcﬁ) D%IQ{ I P Rwlva@_s“ﬂned?’ atxa‘ )’C %r%*'é@%(oana ﬂ?én@ aW%Q&y!—Z-

(2,6-diBOH PR3 -YDH i eIy 1-dipne irpepiiegir i 3. ISEmpi Mogfolded. After2
hours9 Qie% HUQ: PR 20ds LVBLh Yénﬁl&aﬁ@@ )Sal)mcbﬁﬁiﬁh)ﬂ aéHfdtd( 100 m&.3,Gind then
o) Wasﬁggmgo' Velq | ceﬁ%ngz?ct re dug was é‘m‘ ?grg ed on
waShﬁdwghEa TR re“Was Stirre
srhca@ef @ﬂ"xyilach@tﬁ) afférding 0. 79 g of the product as a white solid in a 51% yield; mp 148-150
°C; H?Eg“ % etk 2880 OX D5HRES |16l NmB7:h) 240501, 5050 €HICN/0.1 %
one r 0

e 6 R A B TR IsO0d iriot ol TR 0 oy pgeaso o

1H), #B6¢d,iT615. WIZH)BS Waeidst F 2.2 Hzalt= 30 Hg, Ty 6. 351(‘1 J=519,1=3.1, 1H),
7.42 ?agﬁil—ts' P2l }807%‘} N3 63300008 M%E 320(@,ql=esis e, IH)OM 13 (s,
@ds;

1H); 3G We(at%\%our AT 5@?,24397\/%@'1 SJ G 1 A crt, 7 =269, 3=

27, czhrz;m ographed. Hn2%s,|13t.a, Gals, (?ét4hy4l7 ﬁdé@ é,t’éf 4,167.0, 167.1, 169.8,

I
172. Ar%ale ?ﬂgo R £& (,8311,%%% 42665&{40?1112%%%'»6‘ \;\'2%82}?% %}tzﬁi;ﬂas 28N, 8.15.

G 18, 3.9 x 150 mm 5 gm 1 raimn, 240 nm 30/70
CH3GH/ 0.41pR¢ v IRDER | NGE
2.03-2.

1H), 3.27 (s, 311) 4. 68 (dJ 43600 Ez 5. 15
2792(

(dd, J = 12.68 m 3H),
8.04-8.07 30 (m 12 28 =00.49 (t, J =
5.7 Hz, IH), 11. 1N Dl\/80d6)5
22.0, 30.9, 42.8, 43 O, 1220, 123.6, 127.1,

%ég g 1 Tl}&urefg% a%mo]f%&ygz-(%%gi b-pi %i?ifh;ia ééf?sg&l?ole-l 3-dione
hydrGaRAride X ONE0 TS mrmh), 3G r@aebeppoyhelimide P 68 e.gsl mpgl)ed trigthylemine
(0.6259, 61§mmjog-) i adbnittie (§0 ##) waSstirred for 3 hours at room temperature. The reaction

-64 -



10

15

20

25

30

WD 2008/ 027542PCT/ US2007/ 019182 5. 39

N-12-(2,6 DIOXOPI PERI DI N- 3- YL1-1, 3- D(OXO 2, 3- Dl HYDRO

- 1HI SO NDOC=' S- YLMETHYLI - 4- 1 ODO- BENZAMDE 0 0 H 00
en20|c acid (0.77 g, 3.1 mol) was

WOZ?{‘S%M%%zo m), and CDT 5(0.55 g, 3.4 mol ?ﬂmz“‘%”m

added. The m xture stirred at 40 C for 1 hour.

5- am nonet hyl- 2- (2, 6-

di oxo- pi peri di n-3-y1l)-isoi ndol e-1, 3-di one

mixtubelisaitteted) dnd ehe(fllr@0 wgs coochtrated) Iheanddwerwaephymamehed on silica

gel (eghrr?! %@ta&) @v%n g‘?‘%‘ d tﬁz%ﬁ%%% W}%QOﬁd(}ﬁ a{l 88 byle®) mp 166-168 °C;
HPL. e S G843 & o ST Pt e B S %
H;POQEQ)?S(DT 91%}3 "HOWRAR{ BV SOV 62 0 BACE (M1 H)j X46:2.63 (a2 HD.He83-2.95 (m,
1H), {?{‘f }?z( zgﬁgqsg L ‘%5'6‘1%? mﬁﬁ }ﬂ“ﬁﬁ?ﬁ%@gyr ﬁQEﬁegﬂ?ﬁ 80-7.91

(m, SHD RS9 (tsf Flérﬂé(ﬂz |1H) étIHél(s 1% MR, (DM%Q@)é&ZQn%P UAPLo0
122. ot 92399 ves5.4.13340120%, e, PI0slues.o, 138.588Ph4y i &9 1aB0,a67.1, 169.8,

172. 7CA11§ “eale :géo&c&gghxgﬁﬁ% é?%gn%,lﬂf'{ﬁ V%‘Bg jid %’nwg%%é C.53.61:H

3.14; GHB A/ B, 16.80L- 13PO4, 3. 27 (97 68% ; 1HNVR (DMBO-d6) 8
203209(m1H) 246 63(m211),283295
J ‘

g} 1H)

J 50

(DIvI80 d6) 5 22.0, 30.9, 42,6, 1, 122.0,
123.5, 129. 2, .6, 33\8., 137. 3, .
147.4, 165.8, 16 Y Anal . Cal cd

for C21HI6N3051: C 4B.76. H 3.%2: N, 8.12. Found:
C, 48.64: 1-1, 2.77: N 7.85. 5.40
N- 12- ( 2 AGniloh@XSD-sRInRmRh &Rk N232 6L dloxb; BpeBiBX0y1R-s9inBbleN DRiEbne

roargeBER Qg &1 ep ST RIS o BRI g e
(0.6314, 006N} (nveetpyitriiod 28l eves stireed feq Hhques at sepm tgmperpiist JThe reaction
suspeffSidn s BRIME End the RYA %Q%ﬂﬂtlﬁﬁﬁmbﬁm S&et@hitriR. Ahekdiidlvas then stirred

in Wﬂﬁ?{ﬁ?r%d]?%ggnf%%%k{pﬂﬁ lél,é&) give 0 SQ' 1t é crrtr tﬁe pr%l uct, OT ff 12te c]if the reaction

mlxtt(rﬁ was cingorteatsil dewi dThe @sigue) wisshiomdvigrphedngiligp gel (sthyl acetate).
J(L\éﬂ)éx%ﬁ I?lla&gdngﬁeré tgoln%ttgted &tn% tHU’fBJu)tm@ R&lid \Kfés%hhyd i RthaLovernight,

. , . re en r ea
MRCACA NG IR T T T e
solidpinn 19 2493 “Th EIPHCx Watess Syamnatydt-&8 3t%x Fdanms ewpel mbimpig, 240 nm,
40/6@&% érﬁ}orlr'}%‘l’i BHLE R @it 32081 NEARCIONISO-H)y 6L 1LW0R L, WRSs 7 Hz, 3H), 2.02-

210 G0y ussEn T bt 2SS iy Uy SRS PR IR BIG 401 - 120 1

1 = 5[riag UEl, 7133 (4, 5694 yzelH), 259-.9Mbint s 915 ¢; I 7p-0FB71IHBO1.12 (s, 1H);
‘301%5&'?'8%0 X‘%%% ﬁ’&%br%&é% 49% 92 %9 4295187 35144, 129 8, 131.4,

1 1304
131.¢,933 484475, w? S (lér’(/gol S 188 iRt ﬁﬁcﬂ?&rﬁnﬂnm C, 65.86;
H, 5.8546-12.083Fumt: Q¥1)73; 1, 685; 69.981- 1) , 2 83-2.95 (m
30111), 4.63 (d, J = 6.0 Hz, 2H), 5.14 (dd, J—126

Hz, J = 5.1 Hz, 114), 735dJ 8.4 Hz, 2 80-
5.37 N—|2-12,6~DIOXD-PIPERJD -3-YL[:1,§-DIOXO-2,3- IHYDRO-IH-

ISOINDOL-5-YLMETHYL]-4-ETHOXY-BENZAMIDE
o 0
H
\/O N
@YH N o)
N
& 0
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7.91 (m 5H), 9.18 (t, J = 6.0 Hz, H)1112

(s, 111); 13€ NVR (DVBO-d6) 8 14.1, 22@ 30.9, 42.6,

49.0, 121.9, 123.5, 124.9, 127.7, 129.8, 129.9,

WO2948/@754233. 4, 142.8, 147.7, 165.9, 167.0, 1BYI/US2007/019182

169.8, 172.7; Anal. Calcd for C221116N305S + 0.1 H20:

C, 60.15; H 4.41; N, 9.57. Found: C, 59.98; H, 4.32;

N, 9.61. WD 2008/ 027542PCT/ US2007/ 019182 5. 41

N 12° (24 SRk R REROBH N 31 Mnltla PN 2 D3

5(] NDO_ - YLMETHYL1- ETHYLSULFANYL BENZAM DE

(. 55@’ %)49“" baspdd eE’t IT)bFPWFtB'F "ﬁ'éﬁtfa?l dat Jitor hey. grAmingmethyl-2-2,6-
dloxmﬁﬁér)dtmg'l)dtcﬁtﬁ’ﬁle\’leﬂd:bﬂa H@I\dﬁacﬁﬂﬂdﬁ aloo,g) 3.an6ndnd (@etHBamine (0.63

[ 2%61&01%) wepe‘r{R%Tr) adwadS %qg erdeact;[){q i lf V\lflars gtm’% §6 éé %o?gn a(}ditional 90

minuep. Bheniziuse qub?n Q§’P]ﬁd B 1pomp I¢W@ prd stirred giegyight. Water (30 mL)
was thohHdasd dnalai sogd ﬁrge i, TRe dotidris )soﬁﬁ:d bl FiltRkibY, |vﬁgﬂeﬁ%v1th additional

e reactl

Watefrﬁﬂ%%l? gﬂ% S%‘Eqm @B“’gtat%awge‘f ‘Blrsalé?ﬁ 8%%384‘!{‘ “8%%{9 Pé%‘"dmg 0.21gof
the pipdmatie 6% Hisdd a5 axbhiteeovh snpc18124 6 °E; dmmbmatemmmtur@-ls 39x
150 vRRGs &hi 1 ﬁaﬁﬂmﬁ\é% %.g!m/eo Eﬁ%}ﬁ/@%% n%m % tb@%s%?\"ﬁ%\tm (DMSO-

05§ e G e 4568 R 8 63 g e R 06-4.13
(m, 2B0,L621(d, 160 BLzpZHIC 5.1 a(ddSD= 209 @Ezhy+ 5 AGRS HIE6 HBAAB €S, 2H), 7.79-

h B3

7.91 %%\(igcﬂs%t,g?—% *91{%71%—{), @ﬁé@cﬁ?}'@t (':FJ@{‘% s/%wr%ml‘i £578, 3009, 42.5,
9.0, 6561143, 521, 188513 95130y 125- I Wik 15 940H7 PRI OB 5D 1670, 167.1,
169.8CHRCN Ahall CUiciEdi?@4:,H.N,03 ¢, $9.4449)4,. 86k NNNARFOoLMBO; 68041; B1, 4.76; N
041127 (t, J = 7.5 Hz, 3H), 2.02-2.09 (m 114),

2. 47-2.63 (m 214). 2.83-2.95 (m 111), 3.06 (g, J =

7.5 Hz, 211), 4.63 15 (d, J = 5.7 Hz, 214), 5.14 (dd,

J 5.33-2- 8-t

7.80-7. 8O __mnoﬁ.]s-ﬂﬂmﬂ'mm

(s, 111); "C NYR (DVEO d6) 8 13. 22 0. 252. 30.0,
42.6. 49.0, 12 123 5 268 2% 8 129.8 130. 4,
131.6, 133. 4, d Eﬁil65 .0, 167.1,

or

169.8, 172.7; An | N05S: C, 61.19;
H 4.69; N, 9.3l Flend C 60 80 1-1, 4.34; N,

9. 21, ZQ-ZM‘@%ylsulfon 1 benzmc acid (0.62 g, 3.1 mmol) was dissolved in DMF (20 mL
DI OXOPI E RI Dl §L1 f 3- D O):(’C] SO NDOLI N- 5- )

and %ﬁi@é%m mmpl) wap t”ﬁr: priFesf st 405Kviey 1 hour. 5-

ammtﬁﬁ?ﬂﬁﬁl\ﬂ-@&—dlEﬁCp:peri&lm-m)tlfcéndDie-] 3-dione hydrochloride (1.0 g, 3.1 mmol) and

triethﬁ‘ll_grlé‘nlﬁrgei (B |6'3l g,r %ﬁ% \%Jg%%)dgg %gé{ E{'@?@Jc t?n lﬁl%.\%r\)&gs %E etgma_t)ll%"é for an
additiggal 9§trqup\;tg.°d The rrx;@@-ef\ms cgolppb@rrgom nperapesand stlrred overnight. The
reaction &Hktﬂm f&h‘ﬂcela:rated and the residue was chromatographed on silica gel (ethyl acetate)

i sQindol.e-1..3-dj.0Qe
prov:&mg% 8%?11&3)1‘9(%? 163.%7‘;3})‘%& ﬁ%TDTV;Ute 80 u? rrgi dédrd (y4% ? HP[ZC Waters
Symfh%fm@-l 3=t Rx hpGmpy & uWa!-: md dpine it W,rﬁﬂm%ﬁﬁ&la%dfsﬁoex 3.48
(98.302 BNNMRLOMETND 5@@@126& 2, 166) 2@9)2 633RC2MR SRS v th 14, 3.27 (s,

310, ARP St cu BBl ol @R GEm T 2RI 1}591 SRR s oesor

(m, 25D o128 g (1L, 2D P 45 (. 175 . P Fla U i THIPHG NOERI (A S@-ds) 5 22.0,
30.9,WRigt &3 §Qtl9'od122f@@231§%’l4212§3 h3d3.G31 §Q3¥\§t 1%'853 ﬁéﬁﬂﬂ?&’f Y, 1652,

16753 B0, KR e oo oo & 562 Ko s gunc:

5615308, 1,081 (m 1H), 2.47-2.63 (m 214), 2.84-2.96
(m 1H), 3.62 (s, 211), 4.46 (d, J = 5.8 Hz, 211),
5.15 (dd, J = 12.9 Hz, J = 5.4 Hz, AD, 7.45 (d, J =
8.4 Hz, 211), 7.65- 7.77 (m 4H), 7.87 (d, J 7.5 Hz,
In), 8.82 (t, J = 5.8 Hz, IH, 11.13 (s, 111); 13C
NVR ( 13MBO-d6) 5 21.2, 30:L55K)9 41.3, 48.2, 119.9,
120.0, 121.1, 122.6, 128.8 (q, J = 306 Hz), 129.0,
129.9, 130. 8,
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68 - WD 2008/ 027542PCT/ US2007/ 01918% 132. .5,
135.3, 139.2, 146.5, 166.1, 1662, 167(0, 171.9; Anal.
Cal cd for C23H sb1306F3S: C, 54.65; H,~3.59; N, 8.31.
E = 54.45; H 3.73; N, 7.93. T/US2007%039182
WOE%@%?“EUTYL- NA{ 2- (2, 6- DI OXCPI PERI DI NT- 3- 1M 1. 3-
5DI OXOl SO NDOLEN- 5- YLI | VI ETHYLI BENZAM DE 00
TEA was added to a m xture of

5amnomathy12(26d|oxo-| per i di n- 3- I;
I SN dN-E2-0 u.-.ﬂt-.v I ,.r;,lg_u.. -4— lo3-DIO L
AN DO S A MR 1 LS BT EN 1 mol )

esultlng m xt ur e vvas
¥ hour. 10The nmixture

_ and et hyl acetate
(100 nL), and the rganl C pltase separated and

concentrated. The reS| due was chro 0
i1 oa biotsspaig gt (e TBOY) PGP ST A A L and CDI
(0.55 & 314 kdibiybwas A8ddl ThbBiRiredtiredd sat0 BDFD 0 Yot Hdmimmetiod-(2,6-

dxoxo{ﬂg]?eggog/? %y%r%le% if@lon ehyé%ch]%gagﬁ]%% %43 i‘@rﬁnoq:) an'&'%lreﬁlylamme (0.63

g, 6.22480IN WerexdAG) artHBO@iot n%mmp@medagtw ‘(02)@1‘ sl'y%dltlop?l 99 minutes.

The r&l'\@éé %? %glo x‘&oﬂxt&ﬂ: ‘a?urg %@ stirréd Q\Jen@ e O Thekeactioh mixture was then

concentrated) apg thcgpsl ne vgs ilgo?ﬂagralahed oxl 21 1§a gg]i QH}] acega?e)f (:‘_i'iszordl'a solid that
was stifibd infetiftd oVerﬁght( fikeraitng dited/©-ghed 33 (gmf tiBhirodudt, m3t/q yieljasa

Whlteﬁ?% mé_%ﬁ 1](,13052 %QL(% 3Wét§rs Eémmml%ﬁs%xﬁ VR, dGin, 8 mL/min, 240

121
nm, spgsp C]J—I;;C}QQI % HPey, 327 ®3 fs"é), HIMR (le(fﬁg%-cg) t? 3 g%‘ 39 %rh 1H), 2.46-
2.63 _,, 286799 (m 18D, 463 UED= 8.0 H 2HIY 5. 1G], J =QaP3H: § 0.4 Hz, 1H),

7.67- ? 5%%09%8&48 %37%%5115121?%& Ig%”%ﬁ&R(HMS%-%QS%O 30.9, 42.6,

19.0 wamqozw,mga( B9R, BINETRRE.- 33 6. BT BAENSEONET 1. 1693,
1727, Jemﬁr CRlcPHA S, M;@sll & 8.9 HYETRYW 5112 S0 GAMBDE; HE.T; N, 7.85.
A m xture of 5-bronopicolinic acid (0.40 g, 2.0
mml)andCDl(OSGg 22mm|)25|nDl\/F was
St 5I4Ded 31 PG DI g ',!'-.::_-l" ‘!\h“ ‘t.) 1 ....L'- * .A' =R 0'1H‘
5- ami nodSOMNOP-F-¥RMET mYL1-4-METHYLSULFANYLBE ZAM]D

met hyl - 2, 6- dIOXO plperldln 3-y ) SQ|ndoIe 1, 3-di one
hydrochlorlde d ed, and t he
m xture was stir reforan

addi ti onal 2 hours. e m Xt ur e vvas cooled to room

tenperature, and the sol vent was eva orated u
vacuum 4ftMetidiichbenzpieacidi@$2 ek imrRD éf‘faﬁﬁlssc’é\?‘g {)QAF (20 mL), and

CDI Q& 89 V8- N3 m@lH \AI]@%B&G \M(aé B8t WaR bR fbd ACRHETUGT § bolirl framinomethy!-2-
arponate sol uti.on

@ 6ﬁw&§@'ﬂﬁ3§‘"€v&bbﬁ°5'f‘%‘a" iRt 05 5 Er%*?%”g%gg Fitpylamine

(0.6DF, 652 i) Vg thds adiigd, and the reaction mixture was stirred at 40 °C for an addmonal

00 minutes. The mixture was cooled to room temperature and stirred overnight. The reaction

mixture was concentrated, and the residue was chromatographed on silica gel (ethy} acetate)
affording 0.75 g of the product in a 56% yield as a white solid; mp 187-189 °C; HPLC, Waters
Symmetry C-18, 3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm, 40/60 CH;CN/0.1 % HaP Oy, 4.61
(95.58%Y; "H NMR (DMSO-ds) 5 2.03-2.10 (m, 1H), 246-2,63 (m, 2H), 2.52 (s, 3H), 2.83-2.55 (m,
1H), 4.63 (d, 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), 7.30-
7.91 (m, S5H), 9.18 (t, J = 6.0 Hz, 1H), 11.12 (s, 1H); "C NMR (DMSO-ds) § 14.1,22.0,30.9, 42.6,
49.0, 1219, 123.5, 124.9, 127.7, 129.8, 1299, 131.6, 133 4, 142.8, 147.7, 165.9, 167.0, 167.1,
169.8, 172.7; Anal. Caled for CoHgN;OsS + 0.1 Hz0: C, 60.15; H, 441 N, 9.57. Found: C, 59.98;
H, 4.32; N, 9.61.
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met hyl ene .chl ori de as the nobile phase- A pale red

solid wastobtained; this material wasttriturated in

10 mL of acetonitrile for 16 hours. The solid was
WOE&)O'B}O%SQ? and washed with an additional' 7 mpmfus2oo7/e19182

acetonitrile. The product was dried under vacuum

providing 0.55 g (57%vyield) as a white solid; np

260- 262 C, /TLC, Waters Symmetry C1 8, 3.9 x 150 mm

5um 1 nb/mn, 240 nm 45/55 - 69 - WO

2008/ 027542PCT/ us2007/ 019182 CI—BCN/ 0.1 % H3PO4

IH) 462(d 3= 63Hz 2 ,07J6782(m 311),
7.97 (dd, J =88 ), 8.26 (dd, J =
8.4 Hz, J =2.3 Hz 11;3, 0

0.6 Hz, 114), 9.637(t . T H), 11.00 (s,
1H: 13C NVR (DVBO d6% 8 21.0, 285, 29.1, 42.4,

58. 7, 1206t%ithib}Berkpicdid .56 g, B2Bmeipl) 129 disolv@ In BMF (20 mL,) and

6, ,140 1 148 5 4 7s. thyl-2-
co 43853 5o e By £ e
(2,6-diyxofplpedigin-I-y1) 3;05@01&}%3 q;g_neggdropb}gw {1 @0 g5%1 e-glol)ﬁnd triethylamine

ed 2md 1 tirred at 40 °C foran addmonal 90
(0.63 %é‘ﬁl‘&rml% \%e}_'e %ﬁi I\/ETInTY If_re:actxon [S‘I"E{) )1(15:3 ‘iv%)s L—‘f g@ ?\I— 0 ¥ rb onal %0
minutgg. @t@l@@umw@%ﬂ VL@WEWE‘F’L“HWE? he redc

was c&%ﬁ%ﬁﬁh&r@ﬂu@w&k dromatographed on silicd god ysingran etbf! acetate-hexane
gradm&bl(e“% l'1Jc>ci‘u 'sb 98 Qllagetﬁg 'hgxaggs é]gsfﬂmgzl 1Og SRy ﬁrotﬁleﬂ'n an

was, sfirr

81% vielkda 2 mhite @Ifé’énmatl T CoNPEC RS SYRREfTY C-18, 35'x 150 mm, 5 pun, 1
mL/min, 240 RTBE/BY EH.CN/O.1 % HiPO,4, 6.93 (99.44%); '"H NMR (DMSO-ds) 8 1.27 (1, I =

7.5 H% 4@3%8%%%9 Ee’d“'g?lc 47954 gﬁngnpiy@?& bl txﬂ 1311)}’31])6 {lqgﬁ=E RYeE21), 4.63

l"ori

(d, Y a8d &ty 2Hhd. 1st(¢1¢, FEng- %%ée%déé% a\?llt’frﬁ?s? ft%ﬁ!fbé’flatﬂff’é R & SH),
9.18 ?rll 2gdi pmalii2e tgonrqs %?hmt{@pdsw&) 9as.9,C00al, ﬁﬂz 3097 4306719.0,
L.TJ e
o SEPET L 1 o 00 0 B0 SN OERED 800 1. 165,
172. hisnal Dotodfee Cablaii:Deh Q) $009; AL . 69*11ﬁe9 o §a¢ﬂdec1cﬁ9a3§efkﬁa%4 N,2.21.
washed with saturated agueous sodi um bi carbonat e

solution (2 x 100 _nL n r at.ed : s
chf6? naldi-LasDIO EranS Al B (5 %%‘j‘gr%ﬁ

. -2 {4~ Y ONVIET
chlorid TODT T & phase, AUDTOV di ng
0. 30 g, 9 yr el d. The product, was obtained as a
white solid; nmp 165.5-167.5 C, L& _Raters Symetry
C18, 3.9 x 150 mm 5 Ky 1 'm—%?vépzmm 30/ 70
CH3CN 0.1 % H3PO4 WF . ( DMSO- d6)
82.09 (s, 31BG.g 12.@8 (n, IN® 2.73-2.95 (m BFD
3.47 (s, 314), d, 7.98-

(m 3114 mgmgg of ﬁ-(mﬂlg_orogeﬂyylﬁzo)pl?jﬁljmehgg id 6%73 g 3§ ngno}), and CDI
3.420hhpt) iPDBG (06 mLI was Siréd kiz40 *CHipr 2 Hkidd] afcsther] F-dhinomethyl-2-

©
2, 6%66 pg:en& g—g—sﬁ-lsi%géi % %-cgcgw S.degghl&;dej(’l %43 % mm@ as added. After 2

hourd, 36 151xtu_[e4efas4cook450 g:om]_tggpe@aturfeyouged intg gthyi acite@ (b()O ml.), and washed
with Nafich, lé\_‘ 1445 %L)Aﬁﬁbonc%aﬁd 1y reﬁa&%m&aﬁt@d@h&l ohk2i8a gel (ethyl

aceta&e)@%br [y ]8% thg pizﬂgluét in a@g% yleghl éj 4 wﬁte soﬁd p 140' 142 °C; HPLC,

Watéhs EﬂihMEﬁj\CH:BOIDP GNGP SEI, NDEL. | IpIE 0. 24 E-He PN HiPOs, 3.87

(98.06%); "H NMR (DMSO-ds) 5 2.02-2.09 (m, 1H), 2.47-2.63 (m, 2H), 2.84-2.96 (m, 1H), 3.62 (s,

2H), 4.46 (d, ] = 5.8 Hz, 2H), 5.15 (dd, J = 12.9 Hz, J = 5.4 Hz, 1H), 7.45 (d, J = 8.4 Hz, 2H), 7.65-

7.77 (m, 4H), 7.87 (4, T = 7.5 Hz, 1H), 8.82 (¢, = 5.8 Hz, 1H), 11.13 (5, [H); ’C NMR (DMSO-ck)

§21.2,30.1,40.9,41.3, 482, 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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o0 TEA (0.44 g, 4.4 mol ). _was added to
a n1xture£gf 4- et hyl benzoyl chloride (0.34g. 2.0
nol ) and )
nopet hyl- 2-[ (38) - 3- et hyl - 2, 64i oxo- pi e TRalCE
‘”Ofm%§8ﬁﬁao|e 1, 3-di one hydrochlorlde (0. 67 pﬁégﬂ%ﬂ§mﬁiwz
mol ) in acetonltrlle (20 nL). The m xture was
stirred at room-70- W) 2008/ 027542PCT/ US20071019182
tenperature for 2 hours, and was evaporated under
132.5y 6 139. 2R 65,865 dLs6Wa t6 TR AT 1340wk Galsé fanSetli e OdiS: C; 54.65; H,
3.59; 11091 Hodn@0ds£441¥, 3988431, (100 ni), and the organic
phase was evaporated The residue was chr omat ogr aphed
on S|I|ca gel u5|ng ethyl acet at e as t he nDblle

Wat er s Synnetry C—18 53 9 X 459 nm 5 pn1 1 nJr ni n,
240 nm 45/5 0.1 Og-c-ol, 48 20(97.47% ; H NWR
(DVSO- d6) 8 ?ggﬁizi:rﬁ = 7C 1.89 (s, 31-1),
2.02-2.08 (in, (m ZFD, 2.65-2.78 (n,
3H), 4.61 (d, J = GCb Hz, 211) 7.32 (d, J = 8.1 Hz,
211), TTHAwés 8ied ma t’ﬁi'xl)ure & SkadifbmetBy12-@,60di bk, pigdFitlin-3-y1)-

o ool M BB iyt
mmob) Egacgtomj_:gg_ (3p mig)3 iucghe l_'pglgtngg '“Tﬂ‘fe Bas Sil[[?d 3t roofp, H:nwerature for 1 hour,
The rﬂaﬁtlsregwas]cﬁlﬁea W!til Tuted (100 D, and\ahiyl. ac& €00 ahlf)pdnd the organic phase
separ%t%d wsclé%%%g ti% 'ﬁ% resgciuggvas gh irgato%ph%ﬂ %9 siliEaPéén Qéingc% hexanes-ethyl
acetawrga_a{dzhn(, @Bssyg B [e\f ETPIvdust 26 SEPOKEHVERPEIENR F0%Yveld aa white solid;
O, 3:94c (sﬁm&mmfymmhﬁ) 50/50

e IR by B T A 1

2.63 (nQ) 228, 1,34-29@(rmribD),) 4.6, ) = 6.0 Hz, 2H) 5 15 (dd, 12.9 Hz, J = 5.4 Hz, 1H),

ol ndo ydr, Ld 7
o 2.8y 57 et 08y B e B B B, 1sas,
166.35167.0,a67.af 169G ML Z el Shiud for st 2:0018.25 HEh €. 96:43; H, 5.69; N,
m The residue was
a3&§%agfg?§€%%ggggéfgggﬂymater (75 a) and ethyl acetate
(75 m), and t he organlc phase was mashed Mﬁth wat er

749-539%%9’9*?9’9#92 ri'z( 9.36 (?Jaa%u%, ﬁ{)dixpxﬁcsplmelﬁtdmk%emso-dﬁ)

chr onat DIOXCNEOINE {5 HL. M i ]

the nobile phase prov1d|ng 0063 qﬂof the product, in
62% vyield. T duct a| as a white solid;
np 138-140C; } er 918, 3.9 x 150
mn 5 gm 1 muni N, 340 nm_ 50550 CH3CN/ 0.1 % H3PO4,

4.77 (96.89% ;114 N (DVSO-d6) 8 1.89 (s, 311),
A mixture of 5—bromoptcolmlc acid (0.40 g, 2.0 mmol) and CDI (0 36 g, 2.2 mmol)

in DMF (20 mL) was stirred under nitrogen at 40 °C for 2 hours. Then, 5-aminomethyl-2-{(3:5)-3-
methyl-2,6-dioxo-piperidin-3-yl]-isoindole-1,3-dione hydrochloride (0.67 g, 2.0 mmol) was added,
and the mixture was stirred at this temperature for an additional 2 hours. The mixture was cooled to
room temperature, and the solvent was evaporated under vacuum. The residue was dissolved in
ethyl acetate (100 mL) and washed with saturated aqueous sodium 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 pm, 1 mL/min, 240 nm, 45/55
' - 69 -
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252.02-2.08 (m 111), 2.54-2.60 (m 211), 2.63-2.75
(m 111), 464(d J =6.0 Hz, 213), {.78-7.86 (m
511), 799803(n 2H), 9.40 (t, J =6.0 Hz, 1H,
13C NVR (DVSO-d6) 8 21.0, 2 19182
WO}%” 9’1’7%% 8, 121 7, 123.2, 126.5, 128.7, 1281)%[?%90@
=306), 129.7, 131.4, 133.4, 135.9, 136.5, 147.0,
165.4, 167.7, 167.8, 172.1, 1722; Anal. Cal cd for
C231-11gF3N305S : C, 54.65; 1-1, 3.59; N, 31.
CH;CR@UNEL: H;E0,, 341 $95. 62%),3{35411 wmaog@mﬁ(sm; 200208 (m, 1H), 2.49-

2.62 (Q“‘%}ﬁf%ﬁ? Qg%] i REPER: ﬁ; Ne-F3%leL 280, 9@L73D (MDGH), 95 (ad, 1 B 4 Hz, J

THYLTEL E.9E
~ 0.6 1D OB ORI PETFIS260 FFOOL b8! . £ 43 Tl = Uiy B 663 3
= 6.3 12165, 000654 HN7tit NMFaDM a0 ek) & 21 .0 285 520U 62.658.7, 121.8, 123.1,

123. SMU i4d. &?%P{“é%ﬁ‘%' 14850 :ﬁﬁg%@% 19915 Ok 8€1d70, 767.91780,372.1;

Anal. Coltd fqr ca&m%% G SbPhidh 3.5 Vb L35t PR na05; B34 Bnbl 3
hydrochloride (1.0 g, 32 nmml) in DV (25 m_) The
m Xt ur ATl NS MsER R s haf-ls-hour
r?a“wa% e oo
for 15 rpine 5 precipitated soltd was filtered

and was W h"“addltl onal water (40 nL). This

mat eri al vvas sti®red in 4% aqufo (15 nL) and
filtered, andot [ig 0 htf additional 4%
aqueous MCl (15 i I . The solid was
dri ed under vacuum fording ® 90 g of the product

HPLC, \ e@@%@%ls@%b Pegagd ol B8 rﬁh%é‘%%%g’g%& ©36g

' 2.2 mirol)Th MMEPED nilrywaS StBE! uGHIS G e stAP PG Fep, hozrsg hen, S-aminomethyl-

2-{(3@%6&\@%.{9 %G%H%f%ﬁéﬁg%g%mgn%%&@ﬁ-dm hgé’méiﬂbnducb 67 g, 2.0 mmol)
was afided), anchstlg]_ng(mocegdef at tklsl_t&mpeiaf\g)e or gn &%d caxa?%l f?ourﬁ ?%ﬁ rrH%%re was
coolea i soofh t@ﬂlp&rﬁiure,]an‘d vims Qarkirioned Mptwebn dliy! @chdate (108 ml3 apd qa@rated
aqueciﬁs_ Zﬁdr) un? b%rbt)laa@ 50117&0? Qg‘ﬂq'nL)‘] The zrggnlt%hasé-w)is we?sﬁ@d With satu’ratecl

114
aquemspodlgn@@a(bgnatg solutpn {2 Hﬁ 06 TH? andg:vg:garzﬁ rqgldge pﬁs
chronidi raﬂl‘@d 8 @iﬁca éelégmg g!ﬁﬁnbﬂN&lM?b ¢HRVBONESand aﬂ%ae@obﬂqm@se
prové%%é() %51 in /3“5@6) & %@éﬂcﬁ% %lga 6&3:!%?&%\1!11@ &iid mﬁlgﬁs {675 “C
HPLGAB26rs SY8Bucy CHER 39, x K59, pm 117'2L/gﬂn¢%ﬁg pim, STQ.GHHGYO-1 %
HSP&ZQM@%E%QO{@W[RQDMS@ B;) 5@,09%4 352,,2.2012.2B(nY 1H),I,73-2.95 (m, 3H),
3.47 %%W@%Eﬂg AI\#LH%AZ}BLI ots.08 (R BN 28B = 87 14I2m), 8.32 (d, I =8.7

Hz, 24)19.98 (1 BSy.7 321 VDETLR (. P2 61 NYRAPMSOres pPRP5H0.6,31.1, 44.8, 45.6,
60.8, Y'zb ET{I}Z%V\%%@@ 1203: BiHYDRQ, 134.3146@ M5, 18- 0(L VETHEY.2,169.9,

1741 1742 ﬁ\nal Calc(()lofor CpHyN3O5S8 + 0.3 H0: C, 56.50; H, 4.45; N, 8.59. Found: C, 56.61;
H, 4.42; N, 8.30.

546 4-ETHYL-N-[[2-[(35 1—3~METHYL~2,6-DIOXOPH’ER]_DIN-3-YL]-1 o
DIOXOISOINDOLIN-S-YLIMETHYLIBENZAMIDE

N
y Ao
O
0 O

TEA (0.44 g, 4.4 mmol) was added to a mixture of 4-ethylbenzoyl chloride (0.34 g,
2.0 mmol) and 5-aminomethyl-2-{(35)-3-methy}-2,6-dioxo-piperidin-3-y!]-isoindole-1,3-dione

hydrochloride (0.67 g, 2.0 mmol) in acetonitrile (20 mL). The mixture was stirred at room
-70-



A mxture of; 4-(ethylthio)benzoic acid (0.36 g, 2.0

mml) and CDl_ (0.34 g, 2.1 mol) in DI\/F((ZO m) was

stirred at 40C under N2 for 2 hours. Then,

t hy1-21(35) - 3- PCT/US2007/019182
WO%{%@MQZTEG di oxo- pi peri di n-3yl)-isoindol e-1, 3-di one

hydrochlorlde (0.67g, 2.0 nmmol) was added 25 and

stirring proceeded at 40C under N2 for an additi onal

3 hours. The m xture was partitioned between et X b
tempegatee Ar@ howsS, axtl Wag preaperated PRACE YacH e SRR et aspartitionsd between
water @1 (ﬁ)@ﬁl@%@&tﬁ l(al;&&e (o) mihhendalpiegus: ghasseswaporiets Aot wedue was

L i i %
chronm?ggagg ‘{;\%‘rsé“"f‘ ﬁ%l ﬁxsz v\égtég' g!z‘t)at? ﬁs &@ m&?g&:?ﬂ) %?g%@g 0;68 n 76/
yield bTteqrdiwtawas op@ingd Wh{_&)soh@rnp;é{@(l ters Symmetxy C-18,
3.9x ?éba]{%ﬂf L8dt mLgin! 28 neh 85/9REHXN/0/TBE egwmphemi@an%xdn NMR

M fc‘»df" 100505 I G R B m. 2. g5

e
(m, 3MRtR os,crl=| & Hmmssmam— 8 mﬂz@HN\afféf‘?s%er%& P44 G5 0 1z,
15D, %_@Cgéd}go‘-‘ S, B3 1240, 48,8, 2950456, 58.8, 121.6, 123.2,

127.47 12398, (1@963@4,3131 5,713§ 41,% %g'ég. 1(6% @f Ng@é%ﬁ)yé% Anal.

Calod foPCo LA Qs : 2, 4Q5® 155361V, B Epynd3C,065.300H, 224; N, 9586.7. 25
Hz), 4.61 (d, 2H, J 6.0 Hz), 738 (dd, 211,1 = 6.0 Hz,

J—30H2)776785(m
Hz5-47 11N; i 1\1 323608
252, - 280K L xd. - 1
127. 8, B ‘!‘o 131 4, 133.4, 141.2. 147.5,

165.9 167.7. 167S8 172.1. 172.29 aly Calcd for
0241-123N303S 0. 8§ 0: N‘m bgs; N, 8.92.
Found: C, 61.27; H :

2008/ 027542PCT/ US2007/ 019182 5. 50%

4- ETHOXY- N- 1124( 35) - 3- 1VI ETHYL- 2, 6- DI OXOPEPERI DI N- 3- Y
LI 4, 3- TBA (0.44 g, 4.4 mmol) was added to a mixture of 4-(triflucromethylthio)benzoyl

chlor%?&(QB E' 123 Q&Eﬁ\ﬂr& EhLb nbltethyid i-n‘k'éthyt-ﬁ/gﬁtd%b-lmp‘éﬁﬁﬂaﬁbﬂl]

m Xt ure of 4- et ho benzm
isoingolgyl Mme hé(ﬁrd’cl@grde $6% g 0 mfml i ﬁ (%ﬂ% 2181 I;Hjtgfe was
stlrre\dlaﬁro‘éﬁ-nl térfysilatare fé%ouﬁdaﬂ vNE e’ﬁajxora&dhlodﬁrgacuﬁhe fThe residue was

partitio %&9«@&? »U ér ;5 %Lg rgi) g@etta&]é' 75 mL) and the organic phase was washed
ti I OXO0 per i so] ndol i on " | vl
e iy o o) ey A i s g ot

aceta‘ié :isrtﬁé ﬁ&)ﬂérpﬁﬁ‘séﬁﬁ'eddrag 06@@ of tie pantuetdinicRVagnieldl. Phehwedugt was
obtalgna ?s E%w ie lnd XItSE d}QO v@sﬁﬂﬁf tWJtérQQ%QmD@J @ﬁ@ﬁi &% s mm, 5 pm, 1

i
Lo 3080 CEGRACY oD At i SR Vst 3 1.8 5,31,
2.02 2@k, &, eG4 doue Ay b.6acetsatng 1(Y, 8.641J, I <ThEHe, @i Tithe? 86 (m,
SH), gqsﬁzsg{?c(ng 9@? a0ty arébcf‘ﬁ@ 1%5151%1 Wik 1 kuf@érﬁ@so-d,,) 521.0, 28.5,

100 i
29.0(ARTEORE, 12417d 1 v p 2Bt 1887 *ﬂ%’e’i (ekT i 1R Hid T4, 1359, 1365,

147. @Ws@ﬂiat@gf aohed74.3) 17k caagal QaletsiongHRFALM : C, 54.65; H, 3.5, N,

/ nt, providing 0.27 g of the
831 ‘B'H c sﬂﬁégg%gs%pg@?gbfas a white solid; np 163-165 C
HPLC Waters Symmetry G 18, 3.9 x 150 mm 5 um 1

Mg, 34 _ ]
(97, 04% 4 (A NS M ENAAMIDE J = 6. 0 Ho)'
2.01 (s, 3 3206(m1H) 49-2.71 (m 3H).

409(q,2HJ 70112) H2HJ-60Hz)
7.00 (d. 2H, ) H7. @ . 9.06 (t,
111, J—60Hz NVR ( DVBO- d6)
8 14. 5, 21.0, 28 5, 2@ 1, 42. 5 58. 7, 63.3, 114.0,
121.5, 123.1, 125.9, 129.1, 129.5, 131.4, 133.3,
147.7, 161.0, 165.9, 167.7, 7.9, 172.1, 172.2;

Anal . Calcd for C241423N306°0.75C, 62.26; |1, 5.33;

N, 9.08. Found: C, 62.25; H, 5.13; N, 9.17. 20 5.51
NA(2(2. 6- DI OXOPI TEFt EDM - 3- YL) - 1, 3- DI OXO SO NDOLI N- 5-
YL) METHYL) - 5- (ETHYLTH101PICOLINAMDE O o H Step 1: A
m xture of 2-chloro-5-nitropyridine (25.0g. 158 mol)
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25mal onate (21.9 g, 166 mmol) in DVF (150 nl) was

cooled to 0C,_ and sodium hydride (6.50 (g of a 60%

di spersion in mneral oil, 162 mol) was added in
WO%B@OE%SQ?r“ ons. The m _xture was stirred at {iGude670to1s2

our | owt ng conpletion of the addition. Then,

anot her equival ent of sodium hydride (6.5 g of a 60%

di spersion in mneral oil, 162 mol) was added in

smal | portions. The reacti on was quenched by

addi t i GFRAo0-6aEeb ) Was(atdedp pynix W&ffrﬁ@ﬂﬁ?fwa@“w&mﬁ
chaoneé/@pﬁ t; Q%rﬁa) ﬁaxattesa&momy&@m&xau&hya&slsbmudzm;a},aplendme-z 6-

d:oneg‘yfg‘e? rH1§ te!\;b lam n'e)tls BP/[E‘%ZS m\isr Th&lﬂ&t@@gag ét'lnrefgtqgom

tempePatfr§ fori It hoap yad wmsrth@x cyluye#a\rnfémwé (Homiarand séiRfdos b migutes. The
preclpgt\l';iﬁﬁ sdid WAl Bileled 81 RERSWGEth AddRiBnStveiter L40MAE). SThil idu@h] s stirred

bat
in sgeeoys o0 SR g BuPhtieaE g PO R Ao 3T R duoons O
(15 miliradd) witer (Waby. THe40lidrivks drivd vaGKvMIOR, iR ré¢ing @_?0 gakthe product as a
creama-&%%gd é’dllggﬁgguﬁ%é?{) P 94.‘05 ARG ) Rdter$ QJrrhﬂeti‘sDC AR x 150 mm, 5

o o ok R 281 A B 8106

2.03 (m, | WD 220084 03y DR, RGI4NSZ0®Y /1 T 28BS 2.8 (e, b B3l €d.ers! 7.4 Hz, 1H),
e Q e MaAdded 1L 1H0g.50 (d.J
445 Jal?%mhﬁ%t%&%é?f 5}2%‘2&?\%?3&& gtll}é@ 2'2‘9' gp sl sm(
= 7:8 ¥izpHi). 356 Gel 11} &.70 fhd 11§ Harl Flakd4idshad! 5Pt H, %
1H), Natd, (=289 mi_)hrl]} Thes {s| 15 ECANMRIDMISO0LAYS 208, 3] 4538,6d.1, 51.6,
at e T

1221, Dol 5, W o 0T BN G S a0 oy P ST g Gl 167
171.0017258; rniak. Calofl 681Gkt 38 +dbst Hz%rceéﬂrﬁ%éﬂ GrodeNsHP3 Emmd G,
54 51k p[ §§%w|8qd4d over 2 5steps; 1H NVR (DMSO-c4) 8 8. 26

(dd =87 H, J=0.6 H), 874 (dd, 111,3 =

87HZ J-:27HZ) 944(dd 1H J =2.7 Hz, J =

0. ﬁ49‘|2) 'Y ' j g_"‘ VY N-f[2- -3—ME 2O D ORIPERIDIN-3-

suspens bar13fD 12 BIH X DRE)-1H - .'Q!GL» A -"hki_j

in msth&EB!Zié’!M‘L (1.25 M was heated to reflux and

stirred for 16 bours. The mi vaas cooled to
anbi ent tenperat Tme e e filtered and
rinsed with addltln a Oa) and dried

under 10 vacuum proVidi ng 6. g of nethyl
5- ni t r opi Gbird\er, @{ethylth®I8enydie had (0135-g] ANFriEMBE- UJH)(0.34 g, 2.1

| mmo u?gn\{}s(&o n% wag gr%céi( ig?_lzcjumler szf_r zgho%rs"'zrhen] S_aél:gncﬁﬂeﬁ?)-ﬂ (38)-3-

methyl-&ﬁ—gw}tomengm-sy(j—lg)l e-l 3-dione hydrochlorlde §} gﬁ’ 0 mago Wadded
and SitNANRERERGAL €0°C Lnﬁergﬂz £dr B Additiara) 3 wass. akleamixtue veas partitioned
SO' %; I O%eﬁ%\hgg‘?l{}g%ﬁ%?a rlatuj Qﬁgusgh&mtb%aﬁb%nﬁe 00 ilnq,) the aqueous

e resulting mxture Wwas
phass whs pageted Wik etbyh ape‘ﬁﬁgé?%lﬂh} eThe gppiinedsorgzglis Rhaseg e then washed

with @thdeell hquiods svRnAs] Qaesbnaﬁrqsi x 1 D@ mi, dkisd @I y8Cs), avdpapaked The

st RGO P o Rt SN B ARp pro(ihe 092
of thapeodatiin 6186 yigtd, mnvtumpb@,am%@ F33C: 18P Ho ¥ Sera fymprRgnC-18, 3.9 x

150 1% B%?tl &H/min R0 HES k66 CrEEN/MI 155 M,PeL 408 (ovat3es); (HOBAR (DMSO-
washed with ethyl acet

40 83k b AT ob 13 B e9%<s<@@n60°%t@?><&2}'§s%1ﬁ? 25k A80.06 (0, 2083
7.25 [FIzB 0l 411 (4 22H, O 607 Fik)) @.3p (il 8L I = §Rélzpl ©8.0(iD.ch T~ TnBes(m, 5H), 9.17 (¢,
1H, I' | t dn J}rﬁé‘sﬁﬂ ‘%Wﬂ"a(?ﬁésd JI.QQ 139M4)0,284, 44,9611, 42.6, 58.7,

acuu
121 @1@ét2hy46t?h|1%3 b.leﬁm ’rﬁOé aEh4, lgm o Wk 65 % 16T-TNR7 1721,
172. ﬁ DNE@ d6idd Br &3 0,s -Id 10T, 5131:H.)5,053N 1894, Fourll €, 61.27; H,
{,3 M), 7.86 (dd, 111, J = 8.4 H, J = 2.4 H),
513N ok ? 1H J =84 HZ J =009 H), 857 (dd, 1H
J .= 4 Hz, J = 0.9 Hz), 13! %9 (br, 111).
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Step 5: CDI (0.44 g, 2.7 nmol) was added to a mixture

of (ethy|EpIO)pICO|InIC acid (0.48 g, %é 6 mmol) in

DNF (20 m.), "and the resulting mxture s stirred at
for 2 hours. 25Then,

Woéooﬁ’m”r%?rret hyl- 2- (2, 6- di oxo- pi peri di n-3-y1) -]?Cgérﬂszo ("é?m
1, 3-di one net hanesul fonate (1.00 g, 2.6 nmol) was
added, and stirring proceeded at 40C under 142 for an
addi tional 3 hours. The m xture was partitioned
bet ween et hyl acetate (75 nL) and saturated aqueous
SOglisgim e AGRPMN A2 (HS
extract pgoX ‘ 3 :
organi c phases were then ma, ed mnth saturated
aqueous sodi o rbon 3 00 nL), dried
(My504) 30and ev ‘! B rHue was
chr omat ogr aphed (SI| ca gel )%using an ethyl

S(r:gfjﬁz:te/ hex% 4%@ benkmg (l’d/ 0%3%?%3915019@%2(&%}@86% 2.1 mmol)

in DNIP[0, mlAhW@rSyrr@yimtﬁ‘tC‘r t;nde rizet‘or %h@rzx Hsp Snammcanj!ml—zit(w -3-methyl-
-dmxélﬁﬂérldrgzﬁ%é]ﬁ% EBindbi, P AThBRNEhbri%e ¢dH7@42.0 farfed) WA Add&Y and

stirri ;ﬁgcef('i\%g afgadglﬂm}fg?ﬁ&g% 'Eh]é rb?iﬂ m:xiurgga%paétgm(ted between

ethyl bpfitate G751BLY aypd s@tiated af@omspdiug W@rigate Ql|q0 mL)=The Suppus phase was
extradted-ith qmyl al:blate‘bﬁ‘mﬂ-, ’ﬁ)e H@mbded:orgﬁﬁ@p!ﬂsd'%re therBasiedIDith

saure g sl lepgppnats (596 VS by The esicue

was d6m#BogkFh8q (sBiRa @el) BEnan <81 Setatefhelanes gra@:ent;]_@-gwg_mg 0.27 g of the

prodlilcgé'(ﬂzl% %:%@ 2a vlr%% s§hd 3%3165 .165 aé"?mﬁ;cig%%e yxﬂfﬁ‘&g%-ts 3.9x 150

1
mm, § g, F.mljpig) 240@&1 6@!5? GH:@3/94 % FeRPo 533 (- “45"86'&’6"“‘& (DMSB0O-d) &
1.34 & ﬁ@ 700 182), 3% @Hlﬂ,fi 033,06, 21), 2H9-2485m, B, 32934 2H, J = 7.0 Hz),

oo LR 2B Y ATIER 555, i SR 101

14y, 8¢ HVERX(RSB- 4:3 & RHBI210, 2845] 2501, MDY 535, W RETHILIZI GRS 1, 125.9,
129. 15%89 1]31 4A1 3’“1&"}‘ ?_1@? ogrrﬂ@ﬁgiwut'gﬁ‘fén:ﬁz @nﬂwfif 'Aqmﬁl é&lgdeﬁar
Cats ST ot i Ll Gt G o biich PN 935

mmol) in acetic acid (150 nL) was heated to refl ux

°V§rsE' 9*& (2 D8 DIPAT PP RR I N- YA WS HFERbESO I PRS-
AL RIEFRPL, .9. FAYY SO GBI under

vacuunt Theé resrdue was stirr |n wat er (170 mL) for
3 hours, and #the Itlgg;iif Was filtered, washed

~wi th additional drled under
vacuum to afford 13.8 g of

5- brono- 2- (2, 6- di oxo- r|d|n 3- i ndo
ne, in &teRl;amixturept ﬂﬁ)ﬁ%bﬁ‘gﬁpﬂé“eéigo %lgf “TB‘“ ?ﬂ% dimethy!
maloihht)a (2129 4,368 ntidolY IMDME )50 nil.)3és 2oBed O 107C, bhi) godﬁmmwd(ld@(e; 50 gofa

80% tsPer%i% % \]ﬁlﬁgraia‘? %é %ﬁol)]\%:lagded %al?pcﬁ&or{sd The Jﬁxru%e Ras stirred at 0

°C fog li'gur( @lloxgmg cg_mgleq:.@ of {he._ ag’htloq_ 1Tlf5 xtngthetj_eﬂg)vafept chvf_gn hydride (6.5
gofd %@1&@5&510& m?ﬂamgra] 31).182 médi)Avaskdded3In s Bpotiiont 2 Bhdxeaction was

N
residge gvagq iriturpiggd mh d(e’thy}lghgg 1 SO,-an)ZD\'&l;m ghﬁpnc@il@led providing crude dimethyl

Z{S-fsttﬁ:ﬁ:{ﬂ%m@w)nﬁmwﬂehn vasgdagassed via nitrogen sparge
or

5-br On‘o%‘{flﬁg ‘510§ c&l(de pﬁciadbxgtrfroan t:teB> 1w slumed dZﬁO m]iof waéer in an ice
bathypnd (191, e H 41§ vt )wes|ajidedz iAot gcglatmndaé K@@Q;63§3 g,ﬂﬂ Jpmol) in water
(140D ond ibﬂﬂ\‘ﬁaﬁﬂi é%ernzwztstiemaﬁ@écﬂnﬁ)x dhirpall, | saitisnal COLd7KBIn0, (1 10 g,

o0 G hef Ry S BOSAPTSREN B pLAGER i

was heated 20to 120 C for 3-Fdurs, cooled to 60 C,
and filtered through Celite. The filter was washed
with
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additional DVMF (160 nL), and the filtrate was
evaporat ed under vacuum The residue was stirred in
wat er (300 nt) for 2 days and filtered, “"washed wth

addi t]onal water, and dried under vacuum
Worzg‘l?(ﬁzﬁ"ﬁg solid was triturated wth aceton %ﬁfﬂw 19182

for! hour and filtered, and the solid was washed wth
addi ti onal acetone (300 nm.) and dried under vacuum
The resulting solid was refluxed 25in nethanol for 1

the nfbarure, was bedteldo O5°Cr foo? mipmse r Galiy was adi¢d te thednixiipes Waigh was filtered

Wh!lé/\éti?]moﬁq‘gblx q oF@élﬁ@nﬁJe i lt@rn»das%dsﬁéa wifh Hak lelﬂ)HJQ@) xﬁf..) The
-pi peri djn- 3

Aoty RRIFLES SAREPE BN 1 °PW“’©‘W\%§H e ?ﬁqfs Rl o puas filtered

and dkikd,INMRI 6 HONB @-odf 6)n ;tagnoaﬁma acIQas(mremqqlqreQSOA@f i3 36% y(eld over 2
scepszqgszf?(% d§78 éi@( i, Fl‘H) 5= 53 7%2—: (I%sﬁz)-s ';L?%i% 1z 3 =Js Tz, §=2.7

Hz), 9.48 (ddy 1H Y =2.7 Ha. J—ES 61!@1)13 9@ 02!9“(1)5 1H) 11. 17 ( s,
I F!); DEtdR A Q!@stndﬁ):f SnibpiBolinkDach (642336 6B Tn ﬂf:thanollc HCI

2l e e R B3y i
temperbREe. e pERIucGvasHiltersd Bnd fipsed witis gdditioyaliepthane! @& mé) and dried under
vacug’moﬂrowmn 354 methyl 5-nitropicolinate, in34€Pyidid; HNMRI(DWESCDES) §3.95 (s,

T L T e
2.7TH4J S 0f¥z). 10% Pd-C (0.1 g) and decol ori zi ng carbon
(0.06 g)Sté;ni LGB @ndibthiotRs (1! @ﬂ@gmlﬁdas%ﬁdeﬁﬂo BScblutmn of

e e oo B SR R R s

room@sihedturd. tAfien® hhas,aketic BOidifL InL) Faeadded, tapcithe miyiure was evaporated to

dryngsgﬂ %ﬁ%k&?&@gw s@%s‘t&ela‘?n fn@@nhrqﬁ BSONRE) mA ueMaPRHIREIe thatdht Whe resulting

mixtp O ST ey TR oISy e By PYRgORISH Ghadgedue was
dissdIvddtinivateed 00iiL), veishaneikh iyl atcraté (rx 100mdL) gndfapidified &ogH 3-4 (conc.

HCI) re%nlggg ‘ﬂ‘”w@t:@mpa@%& J)fcmea]!vrocﬂcp aﬂ%' précipota{gtv\)as ﬁ%}gd ql%ﬁ@@\n{h%ater (100

mL) sn@ﬁﬁqulmﬁé@muuzu prvBling Zoke obi-fsEnihiolpiclipi peif B 7 G afdd 'HNMR
(DMko?:dﬁ) sl op e, by dr-oehirpy,isde () Wil Bz)snké dd, 1H) 185% Hz, J =2.4 Hz),

o245, 250 P BRSO S S0 b,
(s, 211)Sters5:16D{ (4 gJ 22 mppolpwigaddedyto a@‘nlgtufqzof 519.“)lylﬂlg))plcohmc
acid e 9&5 3. é)l%m(:lfm BME (28 mi}, 48 the]r%&uunﬁ afRtukelias sidel)at 40°C for 2 hours.

Then, é—afuno}%h)é (%f-odl@{o- %ﬁIld%l- < iso do%ééz%oﬁelrﬂ%h@bsulf%nazé (1.00 g,
2.6 i®61) Jas 16Bd.Fnd $G9inS pro¢sededrat 4A?%l|mde(jgj forjarf e@ghtlonal 3 hours. The
mm&]e%%l?t%ﬂd phtbbed éth&(r abdiBe (fS mﬁ)"—arﬁlaatuﬁted‘llqﬁbaus dNdium bicarbonate

a 003{1% th& ag%%%% wérasoefxtracteé_' Wwith eth)q acetéte 8‘7% n?l?) The combined organic
phases wartie Nigmptdslyet-with @ruatali aonesup beskiym Hicarbenatel(P xi 198 mhdolried (MaSO0,)
and ;va%ﬁragﬁoﬁ'ﬁe mﬁl&&&@ éﬂfdn%@og‘ 9(7 ﬂlca lpu In)e‘:h lacetatefhexanes

| oro I SOCY anat
gradwnmpr%im g a 8h e BPHW éﬂﬁ%}&)y‘(“ B Wﬂ sgli 6‘%?8135 CHHPLE,
WardislSy iy I0- 18) 3 9asS1 58 tnini,ISgthn,at mAD B, 240emn 46160 CHEAN/0.1 % H3PO,, 7.53

(97. ?f@?t‘mﬁ(ﬁw& é’%ﬁ 39 Ledy Lo 3he9m ﬁ‘ﬁ&%ﬁtﬂ% ? 45%  (m, 2H),

was r untler vacuum e resi

2.831- 85\ EQ: 3.1 @1 WY aba gk 6-60 (B GH y St W ?ﬁ 139 Hz, J=
5.4 gk tﬂ%f—?@gl{ﬁpm) BIGA ({2 11, 50,3 1Hz) J a0d 1atoes3 AN 468 Hz), 11.12(,

ik, | {Ahed 1
e N A i L dp ore Rl B BB A S 1t S0, 131,
133 &y tidefls &3 fbhds‘é 30464 ¢4 15,1164 -4t ‘é"\ﬂaéﬁ""dlrb i @?1&(1%36‘4‘)&1 Caled for
CHR,59 ¥ eRM4MESs 181V €8s Founnde 58 vy UBs; Nhe.3wonbi ned

solids were stirred in ether for 3 hours and

filtered, to give 1.2 g of tRé-product, in 92%yi el d;

nip 238-240 C, HPLC, Waters Symmetry C-18, 3.9x 150

mm 5 pm 1 nmUmin, 240 nm 40/60 CH3CN 0.1 % H3PO4,

4.34 (98.10%; 111 NWR (DMBO-d6) 8 1.99-2.08 (m 1H),

2.50-2.63 (n, 2H), 2.82-2.95 (m | H, 4.51 (d, J =
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129.8, 131.7; 133.3, 136.5, 148.2, 154.9, 167.0,
167. 2, 169. é\k 172.7; Anal. Calcd f or C2i1112N406C1 +
0.1 H20: C, 56.98; H 3.92; N, 12.66. Found: C,

)1, 4.05 N, 12.33. S. SECTUS2007/019182
WO?&“(@’ A ORO- PHENYL1- 3- 12- (2, 6- DIl OXO- PI PERI DI N- 3- YL) - 1

25DI OX0- 2, 3- DI TPI DRO- 114- 1SO NDOL- 5- YLMETHYLI - UREA

Cl A mxture of

5- am nonet hy1- 2- (2, 6- di oxo- p| per| di n- 3-y1)-i soi ndol e4
? BOXOIPER

N Ndi i sopropyl et hI am ne (1. 05 ragL 6. 00 nmol) |nTHE

(20 nL) was stirged at 4 lght . The 30reaction
m xture was coolledFolyo ea e, and the

sol vent was re@éd E/nder vacum The resi due was

di ssolved in et etate (150 nlL), washed with

di I'ut S gﬁd Bgo USmidabre 624 bromeBhtidik a nH@GIGVO o 24 X mhfd), rac-a-
, rre

and eva
amingg] oo YRR ¢ 7 81 K m@aﬁ S RPEes bl Borgmen i
acetié feid){19@ ml) aghakedtth eeflux odersight. iThe 8890y indkwre weis gooled to room

tempéljaé}lrez %rﬁd tg 7W&%aé@aﬁér§te§¥m$arc¥unp 'ﬂf%’ re§du% v%as lé%dmater {170

mL) gg@gaguzgg%i the l‘iSlleg semeg_ falg:)'edsw?h wnﬁh aﬁifhtlc:ﬁ?l vTie_[)(eﬁ) m§) and
drieddan@é-vacumdh, (daffodd 13.8 gdf &'ZmﬁncQI}(}(,mmoﬂolp:permtm-.'p’-y()dsomdﬂb-l ,3-dione, -

in 93%08%0%715%%?{’4%@%%%71 @1?% 1%r{ ﬁa A %ﬂ%,)z 822 A, 1H), 5.17
(40, batif o1 255 HES TR o BB ey TR {Gfedane 19 Hegl Db 7 P
1H), 836 (4,549 1.7 @2, 118, (515 &1 "¢ 3B S@Méﬁ‘rﬂl&) 38.9249.%) 125.3, 126.4,
o S48, 83015 o B 1 s 0 gl i, s
2.698,38.311. Found: C, 46.23; H, 2.47; N, 841,

Step 2: DMF (300 mL) was degassed via nitrogen sparge for 1 hour and 5-bromo-
2-(2,6-dioxo-piperidin-3-yl)-isoindole-1,3-dione (13.7 g, 40.6 mmol), zinc cyanide (2.86 g, 24.4
mmol), tris(dibenzylideneacetone)dipalladium (0.74 g, 0.80 mmol) and 1,1°-
bis(diphenylphosphino)ferrocene (0.90 g, 1.6 mmol) were added. The reaction mixture was heated
10 120 °C for 3 hours, cooled to 60 °C, and filtered through Celite. The filier was washed with
additional DMF (160 ml.), and the filtrate was evaporated under vacuum. The residue was stirred in
water (300 mL.) for 2 days and filtered, washed with additional water, and dried under vacuum. The
resulting solid was triturated with acetone (300 mL) for | hour and filtered; and the solid was
washed with additional acetone (300 mL) and dried under vacuum. The resulting solid was refluxed
in methanol for 1 hour, cooled to room temperature, filtered, washed with additional methanol, and
dried to give 11.1 g of 2-(2,6-dioxo-piperidin-3-yI)-1,3-dioxo-2,3-dihydro-1¥-iscindole-5-
carbonitrile, in 96% yield; mp > 260 °C; " NMR (DMSO-d;) 6' 2.03-2.12 (m, 1H), 2.43-2.64 (m,
2H), 2.83-2.97 (m, 1H), 5.22 (dd, J = 12.8 Hz, J = 5.2 Hz, 1H), 8.12 (d, J = 7.8 Hz, 1H), 8.38 (dd,J
= 7.8 Hz, J= 1.4 Hz, 1H), 8.49 (s, 1H), 11.17 (s, 1H); "C NMR (DMSO-d;) & 21.8, 30.9, 49.3,
117.0,117.4, 1242, 127.3, 131.8, 134.5, 139.1, 165.6, 165.9, 169.5, 172.7; Anal. Calcd for
CiHoN3O4 + 0.3 H20: C, 58.26; H, 3.35; N, 14.56. Found: C, 58.01; H, 3.01; N, 14.37.

Steprs: A mixture of 2-(2,6-dioxo-p iperidin-?:-—yl)-},3-dioxo—2,3-c§ihydro—1I—I—
isoindole-5-carbonitrile (1.00 g, 3.53 mmol), 4N HCI (4.5 mL), 10% Pd-C (0.1 g) and decolorizing
carbon (0.06 g) in DMF (30 mL) was hydrogenated at 50 psi overnight. Water (5 mL) was added,
and the reaction mixture was filtered through Celite. The filter was washed with methanol (10 mL).

The filtrate was concentrated, and the residue was co-evaporated with ethanol (4 x 5 mL). The
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167.0, 167. 169.8, 172.7; Anal. Calcd for
C21H17N406C: + 0.1 1420: C, 56. 98 14, 3. 92 N, 12.66.
Found: C, 556. 96; H 3.70; N, 12.29. 5. 54

CHLORO- PHENYL) - 3- 1242, 6- DI OXO- PDPERI DI B3+ X} 1
Woé"“(gﬁﬁ"ék%) 2. 3-DI Fl YDRO- 1H | SO NDOL- 5- YLNETH\{&lt-;??é@k’ﬂglsz

00 d 10A n1xture of

5- am nonet hyl- 2- (2, 6- di oxo- piperidin 3-yl)-isoindol e-

1, 3-di one hydrochloride (0.97 g, 3.0 mmol),
resultibechlibwoptiermd wigotyanbB anlpdordghast. filigred) waksid)witgpdditional ethanol
(10 E@N‘RH 'df-ié’cl%%mé oY @(Jf@fﬁrﬁﬁon(e%h f(ﬁb-dxo&o@fbeﬂhﬁﬁb)yu-iaom&ﬁe 1,3-

Qr a
SO iars 3 e s PSS Wely BP PO ol YR MO 205212
(m, 1HRRi4d-206nd, RH}, 283, 98Was hBY 44 t(H 2ifat5ed (@@)-ﬁ@)ﬁ Haydshddz 11),
- Y RECL o ©6-d)-524.0930.9,
7.96 X"Pi {lﬁ%g éldla@eu-ﬁ @71%003;1‘%:361 1,80 1@;!&28 8]%‘ % HP?I%C :)gdf
417,000 H23- SRR 0.3 18, 1500105 6% 177 gy relod for
C1HBR{D,Cl #10.140L60C Gﬁ@g\ﬂm 42,%,12.31.30dyd: €, 1816, 984869.,12.59.

114 NE/R%.% Dgsgég?gm %{f’ ém%l%f'@l 61&6%5;) éen‘éﬁm 2 l??so‘nm)le-l 3.

dton@yﬂzpcblgdde {9.9Z g1 90 gm}cﬁ)’, 2- \yhlgrqphgly]_ﬁocyﬂq;e (0g6 gg_, @to mlgoikand N,N-
dusoﬁo%l%ylarﬂ&élla 05;“‘%? dﬂinmoﬂ;m BUB (FzmL)2kA stirrell 440 (Clovednight. The
reactl(og mrma wag g l(i\(il tgllr?;? B 1%51 d g ':9 tge %)é\geg &%de'éweﬂ él;'f#\‘ l&uum The
residuDw, diskdi9edGin emznacmtexw ®L) s vaphod ity difute paupops HCH (2 x 150 mL)
and »Ja%ér{@x Ig(p&lﬁg I?urm%:ﬁ%s %ashlﬁgelﬁb préo'i_’;ﬁﬁaéd Tt &vés BiterddandAvashed with

addltenalgga'teng wrgy:cg%ase-’\‘)qa{lezplggte C?lne I(K«%%Q) arfgt‘i)e solv]éf‘{g was removed

unded vheBud.8TheNombihed 8olids wets stirred in ether for 3 hours and filtered, to give 1.2 g of
c) - 78, 30050 ¥R 5 pm,
the p%_da‘& 1() %2‘5 I%_QK%B& f’ﬁf@i d?i&’tg% %*\bate;s e@éi'\%ﬂ &5%% pm, 1
mL/rryn,l_%() nm 40/60 CH:CN/0.1 % /&I;,ﬁpktds} éggw" S -2.08 (m,.
1H), 35847 a3qretiy 2:82-2(93 (G, UHRXG ([(d,Jer 5.81HR-28Dy51) 5 (d8.0mPof Bz, 1= 5.3
rid
Hz, 1%1),%%92? .ﬂ%‘i’i 0’?5& J' 23, ffQ7 73284%041%); 824§5 1H), 11.13 (s, 1H);

‘*cwmp:v&s@p%éy 2303 a?ﬁ? C1h0h R Se s P 0.0

129.4,301 MLIB3 BAB6H, 144 @d sab 70 .0C1 OVE 1 69.8N172.7 Thuen . rGadaltforaty Hy ;N,OsCl
1 X% I Ao} I t he
A EE AR S ot T R
suspended in a biphasic mxture of ethyl acetate (150

L) sand ydilciedR %@M@Pﬂmamsg:
fultere@gW@ Ol mas@ Ai ng

solid was chronat ographed u3|@goa nethanol CH2d 2

gradient, eluting the pr
net hanol - C1- 12C c‘E (0.090 g, 7%
yield); np 276 HPLC ters Symmetry C- 18, 3.9

X 150

dione

A mixture of 5~ammomethyl-2~(2,6—d1oxo—plperidin-S-y])-isoindole—1,J—dione
hydrochloride (0.97 g, 3.0 mmol), 3-chlorophenyl isocyanate (0.37 mL, 3.0 mmol) and 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 dissolved in ethyl acctate (150 mL), washed with dilute aqueous HCI (2 x 150 mL) and
water (2 x 150 mL), dried (MgSOy), and evaporated. The resulting solid was stirred in ether for 3
hours and filtered, to pive 1.2 g of the product, in 92% yield; mp 214-216 °C; HPLC, Waters
Symmetry C-18, 3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm, 40/60 CH;CIN/0.1 % H3PO,, 4.58
(98.39%); '"H NMR (DMSQ-ds) § 1.99-2.07 (m, 1H), 2.50-2.62 (m, 2H), 2.82-2.95 (m, 1H), 4.47 (d,
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WD 2008/ 027542PCT/ US2007/ 019182 mm 5 gm 1 ni/nin,
240 nm 30/(70 CH3CN'0.1 % H3PO4, 8.93 (98.32%; | H
NVR (DVBO-d§) 8 2.02-2.09 (m 1H), 246262(m

83-2.95 (in, 111), 3.84 (s, 3H, .
WO@?%)‘}?E?Z 211). 5.15 (dd, J = 12.8 Hz, J = S iﬁﬂgzsq”"f’]’ 152
5836 99 (in 3H), 7.51 (t, 1 =60 H, 1H,
7.78-8.11 (m 511). 11.13 (s, 1H):NWR (DI\/BOdG) 8
22.0, 30.9, 42.5, 49.0, 55.6, 110.59, 118.11, 120.4,
I=5. 5113 231) HiliZhe,9 = 123315 J =101, ,1 1), 20937698 @, 28), 703328 (m, 2H), 7.66-

791 ('Rn‘HP seéf‘g &ﬁ* 6&%22?{)16%?\}&\5%@&3%‘“’ é@?z 8 3079722 7. 43 0,1162,

117.2N20.32127F, 126U H20.7.230.87133%; 133.1. 4331%>‘4N9 ‘i"i 58&" 5 1650, ?f572

169.8,111%%, Agalﬁzﬂm@\ﬁ@@@i\# 8:1 Yh>: T, $5.98 @X0.92 N5 D66 VIRR@: C,
111- 1 SO NDOL- 5- YLMETHYL1- 344- METHOXY- Pl TENYI A- UREA
56.96:03- 7D R-M-xt ure of

5-am nonet hyl- 2- (2, 6- di oxo- pi peri di n- 3- yl)-ISOI ndol e-
297 ‘

L s
D.] A : % 1 ’ r.‘\
N, N- di1Tsopropyl et yamne(l Oél@;L 600 mml) in

THF (20 nlL) was stirred at f op—=t days. The
reaction mxture wastcolil e t erature, and
t he sol vent was ovad Oohder vicuum The 15resi due
was di ssol ved g-n~efhyl® acetate (150 nl) and washed

with dilute a ous ek _dione
150 ni)4 mrﬁe%%?@@ﬂ}“’%ﬁz%és““’a‘ @ Hae e‘?g?/3 ugén &cgen ?:(1’3 ¢
hydrdchleride@ii7tg, hQ maeil), d—ch}a@pbmbmy@gqtg@% anly g,ﬂﬁgm%ll) and N N-
diiso émgu}q]lamn I%an reagd Rk mei‘ 213 timgnll)h&s R 10 At fob2 Bfys. The
ne

Ci2" t o e
reactig;gr%ugﬁpr@ s c%edfa foosy tln\éerafﬁ-gr_ é‘hg d was %’g@:-%ﬁﬁdd 8/1 water (20
mL), Sathed with ethyl dbfater(2§ mb),anddrict, m_glm (h64 ) emfpdugg }nﬁj&% yield; mp

273-235'3?%910% v{ﬂtt:@ 3 metgy €9 3%98 < 198%m, SHNMVR I DNEQ 240204 @760

5-2..9
Cr IV, %8 PRy 413 SRy MR M43 A Gy 7 Bl o 20,
2.82-0.98 (m; B14.42(0) Hz,8 Hz, 2HR 51 4Kdd, JEHR,5 W2, 75 52 Hz JH); 691¢L Y=58

Hz, 1;5,777213;&9? ?Q&%ﬂa 9%(%%]—"-)89 ?lzzz‘%r)77 IR76 m, 31)8.80 (s, 1), 1113 (s,

L1l 24, 1 129.7,131.6

1H); RIPRIVBNEBIS)-73 5 22.0030.93 624, 494% 16 5431, 1235, i .3 129.7, 1316,

133.21199.6,14321156.1, 1230,567.1,2898, 172371t Aal. CBS Rr CHBINSCI + 0.3 H,0: C,
54. 155 169. 8,
55-5%%.3?/“?;‘%1‘3’1-5.]5 Egpin S s REss 30k e C, 60.55 H

4.62; N, 12.84. Found: C, 60.22; H, 4.35; 25N, 12.62.

11- IS(] - 5- YLI\/ETRYLl 3- I\/I-J(LYI|=l UREA OO

C[jg. N o
7

A mixture of 5-aminomethyl-2-(2,6-dioxo-piperidin-3-yi)-isoindole-1,3-dione
hydrochloride (0.97 g, 3.0 mmol}, 2-methoxyphenyl isocyanate (0.40 mL, 3.0 mmol) and 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 ethy! acetate (150 mL) and dilnted aqueous HCI
(150 mL). The solid was filtered and washed with water (50 mL). The resulting solid was
chromatographed using a methanol-CH;Cl2 gradient, eluting the product at 5:95 methanol-CH,Ci; to
give the product (0.090 g, 7% yield); mp 276-278 °C; HPLC, Waters Symmetry C-18,3.9 x 150

-77 -



10

15

20

25

30

30A m xture ,of
5- am nOnet hil 2- (2, 6-di oxo- pi peridin- 3- (&1)-|so| ndol e-
1, 3-di one hydrochloride (0.97 g, 3.0 mml), mtolyl

wol2effyaate (0.38 ni, 3.0 mmol ) and PCT/US2007/019182
N, Ndi i sopropyl ethylam ne (1.05 nL, 6.00 mml) in
acetonitrile (20 nL) was stirred at room tenperature
for 1 hour. The solid vvasflltered vvashed with
addi tional acetonitrile

i, D08 DDA IHCTBHIO GRS b ShE s IR DOMSO-4) 3
2.02- 1236%93(\{:& dHﬁl,@ 4358 Gn, @) 1283190y ::H}, 3ign imm,w 48(d, T =n¥8 Hz, ZH) 5.15
B e T
11.13((@3H35% Nl\m{mnsp(@\mqggg 9,82.5042.% 55@ EiB591 LB 11212@41 1213,
121.6{ B23. 53*@91 32618 131631490, 1874,043.8,18822169%, (61.2,159.8, 142.47Anal.

Calcd,(_fgrcqlimlﬁoﬁ el %?2%@ 57 69,113, a%g@ ]121% ]P%gn%?zgz #3 1—551 18; N, 11.84.
6.0 Hz, 1H), 7.07-7.25 (m 3H), 778782(m2H)
7;_3(?96 (0 - P1GxOepIphRinns b4, 1 :

200, 7 1235, 128 5,

Q)
129.6. 131.6, 133, 2 137 7, _ét%. 8, 1553,
167.0. 167.2. 1609. X 2N7 & for
C22H20N405: G, 62 x 79 1333. Found: G,
62.54: H 4.60: 105. 58

1 12 ( 2&3}1&;@@&4@5&@&;&&:’@ Bldioxb-pirebliia0y12-is3inEb Y BRIdne

hydrgghh)flgcf (?)r%g'}'og rr?mol% 4-met A?c]yplﬁenyl 1socyanateL(|5> Q%L 3 g mmol) and NN~

diisofiropyTétiydareinh Y 1LOPm{.26.60 timoRda FHP 630 i yw-stiged &3P el @ days. The
reactioﬁ wﬁktgl%%alg X?(SIQ(P&' 186th E@np@gugg afhl thdsdivdiREs reRote@lilier vacuum. The

ocyanat e

residyeRs SO EHYIURY W&’Fﬁ ds’ ) 19 Wﬁaﬁe(‘j’e"wg'dp‘.‘#ﬁr?ﬂ)’e"“ﬁm‘ 2 x 150 mL)
and \ﬁd&@ 2 16@RALN Thembrest was reubvad vidsovactenped theuesalting solid was ’
chroma h%g Lfm%it'_g%ﬁ]%& QZ}Y\@E gtﬂdket'l? Eﬁgnftﬂg p*‘ﬁw Qs %> Métt]:h'lol-CHzClz,

MBS stirred
10 iy Wmﬁthmwﬁt ght %weeé& éEP %‘H %Aéf"‘h&ﬂf% Wator SypRetp 18, 39 x
150 thin| § Rl OmLAhR, $44 1ink, 306 0WAECRAICHHPAL, 5G9 P HYh B NMR (DMSO-

ds) 8122)2, dtgzl(1 Sztzigri £ 'iﬂztzh%'z ﬂ)c(% Shg 8%@% H)taﬁtfsetﬁ .J=6.0 Hz,

re coO |ne
2H) SrI6dG Y = Iﬁrﬁ Hpd65 eHa, 1By 48769 Yz, 1#&@“—%‘% @, gH), 7.29-7.32
SBYMRLY Y1 En, 5, 859 (sx 110K 01.081s, BHPHTC NMRQDRISORINS 220,30.9, 42.6,

49, onsg‘,\}sbp:{ gmgﬁ%vgo%gt?@gﬁlggﬁg &3%% 5?8/%,1le R 167.0, 1672,

169. g 12272 A83. Calpd for CHHNaOg T, §0 }( h624 N+bZ844F%1d(%r 60.32:H, 4.35;
N, 1567 Hz, 2H), 515(dd J = Hz, .7 = 5.1 Hz,
111), 6.79 (t, 3 = 6.0 Hz, 1H) 7.03(d J = 8.4 He,
2H) 7.29 (d,
8. 5&7( s 1-124C
20.3, 2ISQIND MIETHN -3 LJ-UREA 7 123 5,
129.0, 129.6, 130.0, 131, 6 1@3 137.7, 148.9,
79].1°. Anal Cal cd for
C22H20N405+ 0. 1 @\n, 62758 4°82; N, 13.27.
Found: C, 6237; @24055 N, 12992, 5.59
1- 1242 6- DI OXO- PIIOPERI DI N- 3- YL) - 1, 3- DI OX0- 2, 3- DEENDRO

1H 150 NOQL 5 YEIVL R 15 345 TR YR RN cione

3 OPHE
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
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Fa% H H NyN O A m xture of
5- an1noneth¥1 2-(2, 6-di oxo-pi peridin-3 y1)-|50|ndole-
1 3-di one hydrochloride (0.97 g, 3.0

trlfluoronethoxy) phenyl isocyanate (0
WO &hd N, N-di i sopropyl et hyl ani ne (1.05 ﬁi%ﬁ%sz&%m%lsz

nnol) in Tl-1F (20 nL.) was stirred at 40 C overni ght.
WO 20081027542PCT/ US2007/ 019182 The reaction m xture
was cooled to roomtenperature, and the solvent was
dried DedvD Vedu Taeiding 0.0 mof Fleerades) id 6 &%ewild; dis 3W-3RJC; HPLC, Waters

Symn?eﬁn]gﬂ 1@‘?3'_'631‘52 n(:&%o;uh NLhLARA 248 ahes/on dincdid VeeH,PO,, 5.21

d. wa
595 NN VAR R AT B T b1 TP B e ss (o
1H), £47 ([dt £€ 6i0THALHE 5.16 244, k)1 26Ves, h=GHtHz, THE 6/78%dilit5 hyHz, 1H), 6.83

,J =§6I%e *—%,)I\ﬁﬁST &, %F{g? %5@07 . ’K]E?L@i‘ %\},@rﬁ‘é‘{&tJ {1g M]}BESQ% (s, 1H),
11.1235,9Hy; 'i‘BUMﬂﬁD%S%) 812 1, PALr30.9 496, ﬁ‘\%"&ﬁ’é,‘%é‘ éN/B’ 0'2:0, 123.5,
128.574 393 041.6,9390,(138.737402, 1R I@E)Bﬁ@?ﬂﬁl)ﬁ?ﬁZlM 270.9; Adah Caled for

szHngﬁst JC,ﬁzg 1%,_@’?9 %li”ﬁa 3}4¥c11g15 ((g,gsz%%,?é 4 661 Nli':@s 4.48

= 5.1
Hz. 111), 6.93 (t, .1= 6.0 Hz, 111), 7. 23 (d J=28.4
Hzg. 553 Fli- 2. éﬁldx@gPl@'ﬁRIﬁiﬂ-)erL 1§ i’oﬁb-g,@m@lm
8.96 (sis P-TUAVT] O d6) 5

22.0, 30.9, 426 49. 0, 1189 1.)2Q316(q,J:254

Hz), 121.6, 121.7, 123. §1 1332,
139.59, 142.1, 148 6H 155 67N 02, 169, 8,
172.7; Anal . HI7NARGF3: c 53.88: 14,
3.49; N, 11. 42 vund(’C 53.80; H, 3.15; N, 11.25.

5.60

1( 4- cY ARG IRy 2B 2 G U AR B E R DINS lsm“dggl T4
hydrochibDHOKRT2, 3.0 DITHBRaYHSpeera @S mby B Oyrpasad NOREA o
diiso oﬁizlgtﬁylmne (1.05 mL, 6.00 mmol)‘}n CHYCE1L (2@ nidf) was stirred at room temperature

s R o S B P B v i

in meﬁtly@nkxphmtghk, heggbtpasfixgolf Dhags @d f(y:ex@d st fjltratﬁ gvas concentrated, and
the ré&dh'g Wa§§9¥e@ @lw.:tﬁ}l QMét&ghﬁhﬁﬁl@e@ &h%l:d@w@n@ cBHBInkd { torgwe 0.70 g of the

bSO 2 GO EEE e SRR LB 150 o
mL/raict 40i rart) 20/6 CCEROND. | BAHRD), 4.65H88. §60h% tH WNAR @INIB@ el § h09-2.10 (m,

1H), 2.21 (s, 3H), 2.47-2.63 (m, 2H), 2.83-2.95 (m, 1H); 4.46 (d, } = 5.7 Hz, 2H), 5.15 (dd, J = 12.6
Hz, J = 5.1 Hz, 1H), 6.79 (1, I = 6.0 Hz, 1H), 7.03 (d, J = 8.4 Hz, 2H), 7.29 (d, I = 8.4 Hz, 2H), 7.78-
7.91 (m, 3H), 8.59 (s, 1H), 11.12 (s, 1H); *C NMR (DMSO-d;) § 20.3, 22.0, 30.9, 42.6, 49.0,
117.94, 121.7, 123.5, 129.0, 129.6, 130.0, 131.6, 133.2, 137.7, 148.9, 155.3, 167.0, 167.2, 169.8,
172.7; Anal. Caled for CapHpN4Os + 0.1 HzO: C, 62.58; H, 4.82; N, 13.27. Found: C, 62.37; H,
4.55; N, 12.92.

- 5.59 2,6-DIOXO-PIPERIDIN-3-Y1)-1.3-DIOX0O-2.3-DIHYDRO-1H-
SO]NDOL—S-—YLM:ETHYL -3- 4-TRIFLUOROMZETI—IOXY—

PHENYL)-UREA

Bostes
H H N o}

o 0

A mixture of S-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 mmeol)-and
N,N-diisopropylethylamine (1.05 mL, 6.00 mmol) in THF (20 mL) was stirred at 40 °C overnight.
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20et hyl acetjate for 3 hours and filtereg:' -The residue
was purified-by preparative HPLC using an-
acetonitrile-water gradient, eluting the product at
WOH0ER T3t oni tril e-water, providing 0.56 g SCTU§007/019182
product, in 43%yield; np 265-267C, HPLC, Waters
Symmetry G118, 3.9 x 150 mm 5 pm 1 nbmn, 240 nm
30/ 70 CH3CNV 0.1 %443PO4, 8.97 (97.25%; 114 NWR

The rdaPhE M fike wastooBrkd o %m(tmlpela‘ltgrla,’_an% iR Qoiger Jrat Mmogddlinder vacuum.

The r%s&gag _w‘%é 3%? '_% ir&éﬂ}’d jéé_t:i;ggl%g midiand yﬁjqedl_%ijﬁi%%%% E’Lqugn'._u% gl_q (2% 150
mL) ahld watkt () x 150.0088): 7Th6 Solent wdd vénoved. unfer aQibm( and tBd depidue was stirred

ok, b L o VR ) v
mp 2260985C; HBGC, W aiqry Bygmetrg §-18, 3953 59 mmy § g 1 mi4ging240 nm, 40/60
CH;Chgh1 8 HPO/, 9050 (28372, 'GEVIR (DNBO/d,) #nad-2. 0CahCxXH)f B47-2.63 (m, 2H),

1 03+,0. 4 0:.+C M . 09: . "
23470 R Ve e iRoans R £ gd 0y B 1 855 =60
Hz, 1H} 4 23 k7 =Bl HE-23DERMH-1-58 (o 2HD27-62-HP Tixo 3ED A8 (51 D31 M3 (s, TH);
Be NMR (DMSO-ds) § 22.0, 30.9, 42.6, 49.0, 118.9, 120.16 (g, } =254 Hz), 121.6, 121.7, 123.5,

12013070 913 35 Ml YO, 12 50M0R0L s S VBT

CzH i BNERF n OnER- 387 B, 24P NGl 1di20 Youngh Be¥3i.80 H, B1HiN.1188i ndol e-
1, 3-di one hydrochloride (0.97 g, 3.0 mmol),
g- Oﬁlr T\L})d%lf\}\f&?’ \’gad‘ e (0. 52 3.
di i sopr2IQXQ:23-DILYDRO-THASOINDOL-3:XT.

11 SOPropy c 0. 0U

DAY, T, mrol

m.) was stirred at 40C overpi gfit & Tkpe reaction
m xture was cool ed tNm o at 38, and the
sol vent was re cuofim e resi due was

di ssolved in @& acBtate (108 m.), washed with

O RO S s Rl e
hydroghlprided@.97 13, 0 hmuolb}s'ermioghﬂnybim?fﬁfatel(ﬂ.ﬁ ed.q mngl)\aad 5,384
diiso&v%%erti@%%%_di@ rgr%‘lc{gmi( éif%héz &nﬁg&g Zva%%?'re%a‘lt’r{éﬁll%%l?per?ture ‘for
2 daysyersalid Way Sitpred 150 2ye0hod wihASBOAal 4116 G ngo/yhe Tolpype sired i
ethyl §dodEFod B houts dndPlitefal, Thklyesidde Ods @urifiSd bytprefdritive HPLC usin§ an
acetoxgi?régmgteﬁéﬁéi% 1 e.[%%@ tg%,&‘oggb; g[f%%g (a%?rhtjlw;wgé’l é%&%igif }9‘0]5,6_3 of the
produgt, inch3P yield: mpeR63-267 “Ci HFLC, Waters Symmetry G184 X 150 pgu. 5 pm, 1
mL/ml€) 220 2m/30/AnaH;CNCal1cd H:pD,, €20 RS0 H NMRIDMEZR,) €2.04-2.08 (m,
1H), :ﬁfnﬁs 85! 219; 285285 b r%gzt.ég ey g:GZP-qﬁ’ %) 5705 bk, 32 3% 1z, 1=5.4

\ 143,
Hz, | HpA38EEENYe Ko AHOL.§87.62 (kD) 7-79-7.91 (m, 3H), 9.38 (s, 1H), 11.12 (s, LH);
*C NMRL(CMBD G5 22,6 -3 W0 X 53@9 bt d230UNDOL 1 94, M2 ME Y151 139REA3 1 6,
13309983 2T e 4k NS 8, 167.0, 1672, 169.8, 172.7; Anal. Caled for CHENOs + 0.4

H;0: C, 60.25; H, 4.09; N, 15.97. Found: C, 59.87; H, 3.70; N, 15.87.

561 1-(4-TERT-BUTYL-PHENYL)-3-2-(2,6-DIOXO-PIPERTDIN-3.YL)-
1.3-DIOX0-2,3-DIHNYDRO-1H-ISOINDOL-5-YI METHYL]-UREA

O Q
| : nmﬂ{ﬁﬁo
@? o

A mixture of S-aminomethyl-2-(2,6-dioxo-piperidin-3-yl}-isoindole-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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0 d ~ A m xture of B
5-am nonet hy1- 2- (2, 6- di oxo- pi peri di n- 3+ 1) i soi ndol e-
1, 3-di one hydrochl oride (0.97 g, 3.0

3, 4-di chl orophenyl isocyanate (0.56g, gﬂ_[rqu)lj
WORPW?'{s%pr opyl et hyl ami ne (1.05 ni, 6.00 ’%%%%19182

pyridine (20 nL) was stirred at 40 C overnight. 20The

reaction mxture was cooled to roomtenperature, and

t he solvent was renoved under vacuum The residue was
diisopopylethgledinerfl.a5 biLphas mgolyiix THF €200hL)CHRGlHZed #30 “Grbyernight. The
reactﬂ)ﬂqn%ﬁ e%as(céélgd {U'rl)org%pgltahﬁ'g ggdﬁgﬁolgenh‘gﬁkr Bmoved@nd@hdum. The

tere Ition wat er

residyiiasissebred ity aestire (LA™Y P’“aaf‘ewét%& W ptpoppHC (2150 mL) and
wateFrHImEBIOOJIL)( R (VigBOq andeespotatnip %atojlde'vafs ctirretd ih ether, overnight and

fi lterecli {orgdve %&qhagraguct lI-lr %Hﬁ y%ﬁt %{ P@SC rl-ﬁ;f (?‘l% é §ymmetry C-18,

hodr's | tere

3.9 xdi5P extin, STLH'B Irabimini 248 nrszUéiﬂ ¢1éa%% 1 c’h‘rlr?@ai‘bﬁ @pAeE: HNMR
(DW@LEQ ﬁzmt bﬁﬁ@lm@@%&fﬁm 161283 i 1), 2.83-ebhyharne)7 d, J=5.7

i 5753 SURE0 055 O 6598, PEBANL o 180% gp v

7.91 yingiH, 8.66(s2 96>, lzsztscmHﬁme&DMSQ @yme 39.9C31.3,338, 42.6, 49.0,
117. ?( 1298, 19815, D251 296034 B 133 2244 41943.510489, GBI, 16’% 169.8,

e S a0 P W MR b el gl i,

544INA1D09 Hz, 2H), 515(dd J = 12. 6 Hz, ‘=54Hz
IN), 7.05 (t J = 6.1 Hz, 111) 307.29 (dd, J = 8.8
Hz, J = . .

7. 7927 4 ' }-(3,6-DIOXO, PEPERIDIN.3.
R = OrfpoL SR
118.9, 121.7, 122.4, 123.5, 0.4, 130.9,
1316, 133.3, 140.6 a4&4 00 167. 2,
169.8, 172.7; a 11 16N406C12 + 0. 25
1120: C, 52.57; o &’7 N, 11°68. Found: C, 52.22;

e Rt gl g i 1 5
hydrSeldorida 6OBT By310 Bun{od), BAdichlorpbipdispeyarat8Oyi6)e, B & dimalband N.N-
dusc% %y@fh?ﬁ%mfb @Xﬁrn%: Rl 008 iﬁq%ﬂ&ns;(zo?mlg W@Eﬁx}ed at 40 °C overmght

di rret i SO C a n at
The ﬁamnlr%lwr % It%t‘f??ﬂ ’l’?ﬂg %gmﬁlg W en]o#d unger vacuum,
The Tsidli-whLBsprnfledins: tighasic sdmat o0:Glol S milaysl wﬁﬂrrél 50 mL) and

stlmgdel%\ci h&ﬂs rﬂ‘ﬁ@é&[}& w‘é@ﬁlt&&iolx%gle& Qrich Mn&nﬁmﬁéﬁw{h@), aﬂ_@&‘led The

solid was filtered, washed with wate
resulfjpg ﬁ”‘@'t‘??y?ls“ﬁﬁ‘él"di‘%ha(’?dz?lq_'j'm %iﬁ%%ﬁﬂ@&f%e fg% Eoﬁv*@te&d and dried.

Thisohatériabwps wfluodd, in imethZ8Y43/x 200nLfor 2 BGurg 4lter€, aiPdi@:d. The resulting
sol .&’2%%&%"%%@ 8%#%*5“”&“%“&”]‘5 WiTH 0.P% B%lelhgiaﬂlln{emalent cluting

S T o ah oy B 1% s o 2
292 (@, Hlﬁlﬂ,)Naté}s 46me62 C(18) 3.2 ki) 50 BB 3 ph, IL{wrin, R4tH)m, 40/60 TH;CN/O.1

Hg_éb f @8%9?'% 'H%%lk (Dgzls’d‘ 66@ 033207&:?%1@{;5756\]2]62'( o283y, 2.82-2.94
(m, vﬂmﬂgd Jﬁ-wm B9, 1964047 1izqkly«f =754 ¥zl 703 51§ Hz, 11,
7.298d63 <58 HEH)= 2.3 2] 2HY 346 Ity = EHAINVR), (DS i@y, 48),B6L1Gs, 1H),

1355 s g bt bl s

129131300, 1343 131.61 133,33 140166 1484, 1559, 157.01 5933 169.8,1172. ?;7Anal Calod for

cmrﬁmbscgaloomb fL@: (C235R2N405; N, 0.68. H3@id: C, 5622; 55 3.24:1y, 11.56.
720: N, 12.69. Found: C, 62.22: H,
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5.12; N, 12.39. 5.64
1- ( 3- CHLORO{ 4- 1VI ETHYL- PHENYL) - 3- 11- ( 2,(6- DI OX0- PI PERL
DLN- 3- YL) - 1,73~ DI OX0- 2, 3- DTHYDRO- 111- 1SCENDOL- 5- YLMETH
YLI - 20UREA A m xture of
WOBIRORTAR et hy1- 2- (2, 6- di oxo- pi peri di n- 3- y1)PGEGRGAES?

-1, 3-di one hydrochloride (0.97 g, 3.0 mmol),
3-chl or o- 4- et hyl phenyl isocyanate (0.41 m,, 3.0
mol ) and N, N-dIISOpI‘Opy| ethyl am ne (1.05 ni, 6 00

' 2 2L6-DIOXT s

and t he sol vent vvas rem)ved undarov uum The resi due

was stirred in a biphasic CH2C12 (150 nl)
and water (150 @‘gﬁt | oivent was
removed under @m 0The resulging solid was
filtered and st d i'n nethanol (100 ni) at room

t en‘per aj “{,ﬁug\éﬁ%l’&hﬁﬁ'ﬂm@cﬁ IJZI(Q b« Pheddin a0/} Roigilole | Bhitone

roduct as a white_so 88°/y
oA e T b i P g0 3§ B
diisofroppathyllaminé (105, mB,(}iZﬂlemni) IMDWBCEOMW Stirtedost 4Q JP{oy 2 days. The

react?ti %’vzxtglg%vfé §c@led té 3 p%%@koiﬁ vas @i‘ﬂtel%d qusﬂé@ with water (20

1 96
ml)j, (\Aﬁfhei I’l"‘ ethzf g:yta’(edZ BILQ, anyd ém?%to géri hﬂ Z cg ﬂ%a)r?%\; mJ'ISJu yield; mp
238-24B3CHIPLG, Watds Syinltetrit 6) 1,8, £9225¢ tym, 3 pm, b ml/inlin, 240 1), 40/60

caacﬁ&i Z 215'0 @@%ergﬁ}géﬁ dﬁgk')zm% ogygm $HD), %l%s 3H), 2.15
(s, 3Hpp2. ?6-2&9 (ro, 1585296 {. BD ‘12&(67 =$931% 2“& 54 463“ 1792 HznJ =
5.3 O 190087 &754252@“1%}3@@14 QL918Az, 113 17.0,7.180n, @H),738-1091 (m, 3H),

14
w52 iyt oot B lp s B o s oo,
121. 51231812848, 14293212% 136,133 2F 6 1376, 146936534674, 165.2, 169.3,
172 NAndiLcAi2d for CRHHRN,O; + 0.4 H;0: C, 62.55; H, 5.20; N, 12.69. Found: C, 62.22; H,
512—%@% LORO- 3- KETRYL- PHENYL1- 3- 12- (2, 6- Dl OXO- PTPERI DI N

-1, 3- DI OX0- 2, 3- Dl FI YDRO- 10-1 SO NDOL- 5- YLMETHYL1
-UREAHHFCNYNCIO A m xture of

5- 3¢k NONRL R 3R O ST DI 03 -10-3:0/3l0X O TRERIPIN.
1, 3-di oB 930K 2 IDTHVBROIH- -YLMETHYL]-
4-chl or trifluoronmethyD phenyl isocyartate (0.66

g, 3.0 10mml) and N, N-diisopropygl gt hyl am ne (LO5 i,
6.00 mml) in CH2A 2 (20 nfl(ﬁs}@sed at
Pons
A mixture of S-aminomethyl-2-(2,6-dioxo-piperidin-3-yl)-isoindole-1,3-dione

hydrochioride (0.97 g, 3.0 mmol), 3-chloro-4-methylphenyl isocyanate (0.41 mL, 3.0 mmel) and
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 stirred in a biphasic mixture of CH;Cl; (150 mL) and water (150 mL), and the
organic solvent was removed under vacuum, The resulting solid was filtered and stirred in methanol
(100 mL) at room temperature overnight, filtered and dried to give the product as a white solid (1.2
g, 88% yield); mp 243-245 "’C; HPLC, Waters Symmetry C-18, 3.9 x 150 mm, 5 pm, I mL/min,
240 nmn, 40760 CH:CN/0.1 % H3PO,, 8.42 (98.48%); 'H NMR (DMSO-d) § 2.04-2.09 (m, 1H),
2.24 (s, 3H), 2.47-2.64 (m, 2H), 2.83-2.96 (m, 1H), 4.47(d, ) = 5.6 Hz, 2H), 5.16 (dd, J= 123 Hz,J
= 4.9 Hz, 1H), 6,92 (t, ) = 5.7 Hz, 1H), 7.13-7.21 (m, 2H), 7.66-7.92 (m, 4H), 8.86 (s, 1H), 11.14 (5,
1H); *C NMR (DMSO-dy) 8 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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roomten‘peré\ture for 2 days. The solid was filtered,

washed with additional C112C12 (20 nl), “and dried to

give 1.0 g of the product, in 68%yield; np 285-287
WO@"OWL@Z Waters Symetry C-18, 3.9 x 150 nmPCHUg)7/419182

mJmin, 240 nm 50/50 CH3CN/ 0.1 % H3PO4, 6.01

(95. 01%; 11-1 NWR (DMVb0O-d6) 82.02-2.09 (m 111),

2.46-2.63 (m 2H), 2.84-2.94 (m 1H), 4.49 (d, J =

131. o6 191 6*433 8*1)33 211@5 51548(63'%5 i, 157 1;2165 2H?69 8J 172 Jﬁ A&.ai"éaicd for

szHrpsz%sC'y‘*‘@gﬂ }%zf?r 03%19 gl 662,(1&, 12 Jlﬁ._Fezunﬂ ('HZS% SPN)I 1.5 529}1(55
111), 11.13 (s, 1H) 13C N\R (DI\/ISOdG) 22.0, 30.09,

42;35 4?{9(‘}1 gy PEENTE) 3.1 _‘%)IEﬂﬁOﬂ'IP‘ElgﬁﬁN
129. 7, r-. :
167.0, 167.2, 169. 8 172.7, Anal gal cd for _
C201116N405CI F3+ 0.5 1120: C 3.31; N
10.82. Found: Cgc50 68N n\,@é«« 6055, 20 5. 66
'1- 1BENZO11, 31Dl ox UF 3-"12- ( 236- DI OXO- PEPERI | DI N- 3
- YL) - L3-

DI OX0- 2A%,au.fé\@eqnmmatﬁazu@@mémm&ﬁsétmua%w3-dme
il L s S O P
mmol),a8d YiMddsopbhyldihplemire(i 48 mL) 6 97 mgio!)3n OHpGip(2P,mL) was stirred at.
R L S oop obat S Sy ol R Gynid ne
driod 81 | 8 QRRALHe MATPb e MPAoE] "hEELCy Mafeptsgimeny C-15,
3.9 xr160 mnt, Sgae 1t ailuimén, 240 nri, WCHJM b % HBOWED 1f(P5.0 B A NMR

oSS By i LT o £ g
5.13 Wo{fﬁé% 6 Bzl 52907 Bl 7.0t Qﬁé 02??2‘@ TS (agid), 8.79-7.94 (m,

3H), SysE U=, 431&,314),32 B (¥, D01 N (s SIHNTC IMRADMSO23 2200, 30.9, 42.7,

49.0 Algﬁg%_; gt'squ'égo? Oj'B E%Vﬂi 21126 lgp"é igﬁf’i 123 'B'Ng%s (q, ] =30 Hz),

129Q13138 239@ 1B&2. 1399, m{s 5568, 167.0:169.2 1633, 12?.5’ Al (led for

C2oH(Big0sCIE; +0.4 8,6 ¢131.03; 7, D314 N;170.84 Hound €930.68,H,205) N, 10.55.
6.70-6.80 (m 3H), 7.16(d, J -1.8 Hz, 1H), 7.77-7.91
(m 311), 8 62(3 114) 11, 13(s 111) 130 NVR

B R 163 f IJ— ) | !

134.7, 141.6, WO 2008/ 027542P szpow 019182 147. 1,
148.8, 155.4, 167.0, ,167 E@%? Anal . Cal cd
for C22H EN407+0 43 4.06; N,
12.39. Found: é;b Op H 3.78° N, 12.21.

A mixture of 5-aminomethyl-2-(2,6-dioxo-piperidin-3-yl)-isoindole-1,3-dione
hydrochloride (0.97 g, 3.0 mmol), 3,4<{methylenedioxy)-phenyl isocyanate (0.4% g, 3.0 mmol) and
N,N-diisopropylethylamine (1.05 mL, 6.00 mmol) in methylene chioride (20 mL) was stirred at
room temperature for 1 hour. The solid was filtered, washed with additional methylene chloride (20
mL.), and dried under vacuum, to provide 0.86 g of the product, in 64% yield; mp 200-202 °C;
HPLC, Waters Symmetry C-18, 3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm, 40/60 CH,CN/0.1 %
H3PO;, 3.10 (96.75%); 'H NMR (DMSQ-ds) 5 2.02-2.09 (m, 1H), 2.48-2.63 (m, 2H), 2.83-2,94 (m,
1H), 4.45 (d, ) = 6.0 Hz, 2H), 5.15{dd, J = 12.6 Hz, ] = 5.1 Hz, 1H), 5.93 (s, 21T}, 6.70-6.80 (m,
3H), 7.16 (d, J = 1.8 Hz, 1H), 7.77-7.91 (m, 3H), 8.62 (s, 1H), 11.13 (s, IH); *C NMR (DMSO-dy)
5 22.0,30.9, 42.6, 49.0, 110.6, 100.6, 108.0, 110.5, 121.7, 123.5, 126.6, 131.6, 133.2, 134.7, 141.6,
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5. 67

1-12- (2, 6- DI(OXOPEPERI DE4- 3-YL1-1, 3-Di OS(O 2, 3- VHYDRO
1H5I SA 4DCL- 5- YLMETHYL1- 3- NAPHTHALEN- 1- YL- UREA 0 O
m xture of 5-am
Wozh%ﬁ’é't’sﬁfll 2- (2, 6-di oxo-pi peridin-3-yl)-isoi ndrfFSZOTméglsz
di one hydrochloride (1.0 g, 3.1 mmol ), 1-naphthyl
i socyanate (0.52g. 3.1 mml ), and triethylamne (0.63
g, 6.2 mol) in THF (35 rriL) was heated to 40 C
147.1Ur@eB; 155.4,1670167% 16985172 T; iAmg!, Chlod fop Cx:Hadik@: + Thél90C, 58.43; H,
u t,0:p) enperature and
4'06’§aﬁ‘| e%)\r{}/g% cgg?\%\gg{ﬁ:&g]tghlg’lomgc}et ate (100 ni) and dilute
aqueous HCI (100 ni), and the orgam c phase vvas
wasséred . DHD

nmet hyl ene chl ori de- et hanol gr adl e;nt X eI ut| ng the

product at 19: l~get hyl ene thanol Thi s
mat eri al was frgpq:ﬁlf & %tive HPLC,

usi ng a 40-60 aq ¥ni tir i 1 e- vvate i socrat, and
providing 0.3 g ¢ a Fhite SO|Id 15 (21% np 229-231

i ASHRMEE 5%"%%“%%5{%&0%"&@@ Peoaden slions

hydroglgrigeLé & P TR BT Epyaaie (B2 5. 30‘3*“?‘&9 aﬂ?ﬁf’ iethylamine (0.63
g, 6. 22rmﬂQI) % DBF (30 mDHYas h2atdbro 20 80 updar nitdolpen, ith 8tirtidg, £ 21 hours, The

mlxtu?e Y?s ole% Jf(? )domg %%_étgquls]pamt%&n % béf@een elh I arbeéte"@oo]ﬁllﬂj) and dilute

aquemsw 1 Gl mgnddheigrearie Hpse e ashed vemateréz 640‘2 L), jhied (MssO,)
and evapordiit. Thelresidle 68s éiffomatbiraphtd ufifg { Sethiidie) chickiB&misiinol gradient,

eluti pfog%itglgzléngi)ﬂ%negghTéq;mgﬂmﬁo 5‘91§s m%%ggl wal' %%rth@r 3punﬁecl by

prepat@iye HPLL3 Gside a 1(13@0 @etog@‘ge “pratet Bacrgt, ar@@ovydma@.g ggsa white solid
(21% Z\ﬁ%ﬂQ-&@F"@ HPL@ V&terg-gﬁnﬁetrf@ﬁb 3,951 $00minQ$ pm, 1 mL/min, 240 nm,

40/6%}[}@/0(1; % égpcg@ 7%%9261@ f$ %Dﬁ%o-i)%?l 060 037, }é) 240256

(em, 21D, BLIBVL 8B )65 (@ DXOOPIPERR), DIOSKEL YE)12.6 13, DF GATZ1B). 7.17 (&,
1=63 @%W@%@% IV s SNDE,Daa - METE S - AREAs () sH), .08, 16- 7.8 Hz,

15D, 8.68, A Bl 195 £5 3PS MR ARMSD A0 3 B34 4 By 11 5 1217
122.9,,133.6li 1296, hos, 02$9,ae.del 260, B, 133.8 1688] 132.8b 1482, 155.8, 167.0,
167. %%%X%%WGAQQI (gaglﬁ[?or czsﬂzﬁn'm})lbzi'ﬁé C, 65.27; H, 4.47; N, 12.18. Found: C,

anm ne .05 m., 6.00mm|)|n
65. 39&&’91“65\'@%1% &‘y(ZO m) was stl rred at room

30tenperature for 1 hour. The reaction m xture was

copeent ratedyvy 6. 58S ' M9 1Rz 3-
acg’c%gte 1% %ﬁ%hé% b Eﬂtﬁ&ﬁguu?ﬁgg%ueous"m
(2 x 15 er (Zx150 ried (MySH),
and evapor at ed under vacuu Hue was purified
by preparative HPLC SI ﬁg —%{efem trile-water

i socnt, providing o roguct, in 17%
yield; np 171 173C HF'!LC V\aters Symmetry C 18 3.9 X

150 t U\r/\% 5]0081027542PCT1682 é%.g%{ri %ﬁti:%o :Qdoje-?/g Hione

hydregryorgiyq@ 97 pNvRS mm 6s)ocgan6te ’
diisoprogtethidan(ihe (1 .04 WYL, 620CEnA) hGcétomirild (@ mi2. u&és’@m@@t (qcnn
tempjra\l.'l)r% f'cg‘ lﬁéunz ﬁtr&%}ﬂr}@ﬁd\g@wﬁé&:&o&@m&@ Tl?e]vlgluluedwag ﬁ!sécdved in ethyl

acetqtqt.si 00 gxl@;ancitw dogjithdifuyte aqgm HC‘é (?5711 S(G[mL)f‘"d v»gtea(?@&! 50 mL), dried
Mgdbl)y, and. el dpofat@&Buridervaciaid)., THelredidue(véss plrifgd; bylppdpataViR HPLC using a

35: 65 g onuig&w%m])gic% %&n? 568%0% of %Q odu m]i 7%%9(:!@' mﬂz?? 173 °C;

131.5, 13 .
HPLL, &V aters Spymetry €68, 29 x16¢mah 51473 AL R P4 2 ey BB G RON0.1 %
C191- 122N406: C, -84 -
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59.06; H 5.74; N 14.50. Found: C, 58.84; H 5.73;
N. 14.29. 5,69

(.
1 [2 (2, 6- DI'OXO- Pl PERI DI N- 3- YL) - 1, 3- DI OXO- 2, 3- DI El YDR

H SO NDCOL- 5- YLI Vt ETHYLI - 3- PENTYL- | TREA
Wo]?gps'&z-(ﬁzt;(t ure of $efusdoorvio1sz

5-am nonet hy1l- 2- (2, 6- di oxo- pi peri di n- 3- y1)-|50|ndole-
1, 3-di one hydrochloride (0.97 g, 3.0 mmol ), pentyl
i socyanate (0.39 nL, 3.0 mmol) and

H,poNa N K@ﬁ%)pmmmmwa B(0187B I Fri6,9 1Bz, GBD.IH).4 ] §m, 4H), 2.02-2.10
(m, 1%%% %?m iﬁ?}éz‘gg 'y ﬁ%dz ?J-s zﬁ—@”ﬁ@ééﬁ W=%0Hz, 2H), 5.14

(dd, J&d@lﬁtﬁiz;ﬁals AP Q72(9 I m_'ﬁ)? Ha A St?‘r{f r‘retﬁh"aﬁa g‘éé’o‘”ﬂ 88 (m,
3H), AR, 1 HPt“cwﬁmmragota@ GIVE 195,94.09309, 32He3PP,dATCA9.0,1AL.5,
e

123. 431523’53’ '1311 %)1 M‘Hg‘}ém 513708 "ﬂ% Asf%\é‘tnl% 9, %Mlé&/fo&éﬂzzmos

590695111 BT 1 4.30- 1®u@¢8€ 5@%1 H,|5mm Ha’??so d6) 80 86 (t J
= 6.6 Hz, 3H), 1.18-1.42 (m 6H), 2.02-2.10 (m 111),

1. 2H xo"_)E- ;ig_lgq'z_nnb%

e "2 6.0 Hz, 1H),
7.71-7.88 (m 311), 11.12 'HI3C NMVR 20

( DVBO- d\6) S 13{9\5%51 » 6, 30.9, 39.3,
42.7, 48.9, 12 .5, 133.1, 149.5,
158.0, 167.0, 167.2, 189. 8 172 7 Anal . Calcd for
C20H24 m%xtu@ of 3%n990me3ﬂyl-262 @lﬂioxb}plpbﬁdﬁgi -ylFisaindole-G,3-dione

6 m. m -
“Y‘*“’fg'f?g‘“((é’@g e Bpd B e 42 30 o>'<'(’r)b DZ B HYDRO
diisopropREh@enND(.05mI 6.99 erppm-ncgzwwlums < akfogm temperature
overriogl'm FhdHofid ﬁrfas ﬁltered2 washed with addmonal CH,CL, (20 rriL) and with methanol (20

LEST n Y]] aters
mL). 11: g/aﬁqlraeﬁg ﬁ%apéé%ﬁ%&e I ﬁﬁ;)%&) "?ﬁ%’% 78 @ Si/ﬂs& &Wat
Symienoy-ARALSx () M8y, frium, 3 nngzayo méwso CH;CNJ0.1 % POy, 3.15
(98.5 ggdwmﬁr Bmﬁtcﬁlzbwoadﬂm@ (6l 192 370h,.1. 1@-10&Tmt£) 21,02-2TIoNim, 1H),
was StLrr a
2457 SABTBR. AREDUP CradD- 085 bd -0 W oM e 121z vyt g s
1H), 610 (15 DL BTz, WHY, 6.4 oV ed. wﬁdéH),\ﬁa'Uu’mﬁ (“Eﬁg),rlééﬁ(ﬂ%éﬂha§ NMR
(DMgb dﬁ)?ée 5 &E?;u? (}%‘s 62556 309 i&ﬁﬁz flag.o, \5@596@3\44 120. g 131.5, 133.1,
.05 ke B g SO, VA e ST el e B . 1999

Fous@UCj Jo.esclHby.smmegpasat i ve HPLC using a 55: 45
acetonitrile-water isocrat, affordi ng 0.67 ¢ of t he

product, in 54% ' B4 Y. 1H.
Sy Mt r Y=l2x2 ‘ e i 20 TN

5 E ?{ﬁ!gfj_'iul"ﬂ%k 019182
H3PO4, 3. 41 (9934% NVR (DI\/SOd6) PBRS8H (t, J = 6.3
Hz, 3H), 124136(|n 2. . (M=aH),
2.45-2.62 (m 7? 11 .96-3.03 (m

211) 436(d J = 5.9 Hao 214), 5014 (dd, J = 12.5
He,

(t, 1 %m('j(t‘ﬁz of %%2’"1“07\3 ]-srt(zf% ﬁl(oxo-plpenl_gih 3-y|_9—ism§d0§él 3-dione

hydroch]orlde (0.97 g, 3.0 mmol), hexyl isocyanate (0.43 mL, 3.0 mmol) and N,N-
diisopropylethylamine (1.05 mL, 6.00 mmol) in THF (20 mL) was stirred at 40 °C overnight. The
reaction tf:ixture was cooled to room temperature, and the solvent was removed under vacuum. The
residue was dissolved in ethyl acetate (150 mL), washed with dilute aqueous HCI (2 x 150 mL) and
water (2 x 150 mL), dried (MgS8Qy), and gvaporated. The residue was purified by preparative HPLC
using a 55:45 acetonitrile-water isocrat, affording 0.67 g of the product, in 54% yield; mp 162-164
°C: HPLC, Waters Symmetry C-18, 3.9 x 150 mm, 5 um, 1 mE/min, 240 nm, 40/60 CH.CN/0.1 %
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2H), 7.87 (d, | = 7.7 Hz, 111), 11.12 (s, 114); 13C
NVR (DMVBO- db) '8 13.9, 22.0, 22.1, 26. 0629 9,  30.9,
31.0, 39.37, 42.8, 49.0, 121.6, 123.4, 129.5, 131.5,
WOlBG/My54249. 5, 158.0, 167.1, 167.2, 169.8, RCRUF007/019182
Anal . Calcd for C211426N405 + 0.151-120: C, 60.46; H,
635, N, 13.43. Found: C, 60.17; H, 6.23;N, 13.57.
5.71

H3Pc} § 21 BHTERCHREEN (bMists 4 60:58 (0} O8%E) SR BV s f-dmta.03-2.07

(m, lﬂ)D} OD62(132ENARTE -2 HIENNERG-3-61 (. RERIAG) (d,FET §-OHREAD, 5-14
(dd, illzsﬂz J=53Hz, 1H)60’7’§ kHrs%Haaf 1H), 6.52 (1, J = 6.0 Hz, 1H), 7.71-7.76 (m,

2H), 7. 83?{1“ oﬁ'} %gh}ﬁtﬁf {dx\géﬁ dé%]z)g L5R17340LE5 29,0,

30.9810hBYBHEREMID, ugbs,mzaeymm B DI, 49.3, BEONLT)L, 3672, 169.5,
172&(\%’531 b)%f&@%&QXJPEMM | A1 13 dblcoéi) 481, £39% 158 dond 60,17, H,

was stirred at C overnight. The T
6.235¥¢'3cfi on mi xture was cool ed to room tenperature, and
the sol vent was renoved under vacuum The residue was

ai aoe! v‘ica.&n%ﬁ&pﬁﬁmt 31§ &;&Es N

FHOXOLS 3IHIHVDROM DRGSR
nL) drired (MgSOZ), and evaporg £d er vacuum  The

resulting solid was stirre f etSag@r overni ght and
filtered. The sol id Rash i it eparati ve HPLC
using a 40:60 acft opi Ui 8r (socrat. The solid
thus obtai ned ®8s~%tirred in ether and filtered to

gi ve 2 Km&{t:m?ép ﬁ%ﬂa&mgmgﬁ%i@% dl?ﬁb— ée@d‘iﬂ f-&gﬂsc{fgiole-l 3-dione
hyek NG (4T Tl o i onS PG RORI (0-5J4Es BRI N
dllSO@%yléﬂ:erlefﬂN&Rn(LDmmndﬁal) i8 TRFQ20 RLJ @fxstirrddt 40 °C overnight. The
react?on s(cgble%goé% 5 dﬁp%é&%ur% %n& the sc]i@é% wa%re%vé&jundgr acuum. The
resudye gr?s d,issgbreté m ethy] &selzq( Igg m}.) gud chzvilf) diluie agyeous gl 6 x 150 mL)
and Rdtdn(2 x 7158 &P, Bikd (MgSAH) and @vaporafest,undet Lacuudh. e (Sylting solid was
el g U IO i
acstopytlepwatarjapormt. ipold thys ghteimed s spmedig ping: angigstiensd to give 0.75 g of
the pk&ifdcBin sEVRyidld;l &ib. 239-24n at;. HIGad, ShidroSynimekdy-(1-18 94 850 tm, 5 pum, 1
mL/r%[n, 2%5%9,;4@3'0 fé{%@r}o. Nt 202 178 ). o1 nrik E3nisO-de) 5 2.03-2.10 (m,
1H), 2.46-2.63 (m, 2H), 2.84-2.96 (m, 1H), 4.91 (d, J = 5.4 Hz, 2H), 5.15 (dd, I= 129 Hz, = 5.4
Hz, 1H), 7.37-7.40 (m, 2H), 7.45-7.48 (m, 2H), 7.80-7.84 (m, 2H), 7.89-7.91 (m, 1H), 8.46 (s, 1H),
9.89(s, 1H), 11.13 (s, 1H); BC NMR (DMSO-ds) 8 22.0, 309, 46.8,49.0, 121.9, 123.4, 125.1,
128.3, 128.5, 129.7, 131 .4, 133.4, 138.0, 147.2, 167.0, 167.2, 169.8, 172.7, 181.2; Anal, Calcd for
CaHis N, O4SCL: C, 55.20; H, 3.75; N, 12.26. Found: C, 54.81; H, 3.5 I; N, 12.05.

572 1-[2-(2.6-DIOXO-PIPERIDIN-3-Y1)-1.3-D10X0-2,3-DIHYDRO-1H-
ISOINDOL-S-YLMETHYL]-3-P-TOLYL-THIOUREA,

0 0 4
L
H H N 0
NN :
Y 5
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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A m xture of
5- am nonet hyl 2- (2, 6-di oxo- pi peridin- B(yl) -i soi ndol e-
1, 3-di one hydrochloride (0.97 g, 3.0 mol),
p-tol ylisothiocyanate (0.45 g, 3.0 nmmol) a
WORPW?'?/%propyl ethyl amine (1.05 nL, 6.00 mrE%)Tf[iISrzlouFﬁll—'glsz

(20 nm.) was warned to 40C and sti rred overni ght. The
reaction mxture was cooled to roomtenperature, and
t he solvent was renmoved WO

under 20Q8m0 375 A2RCI s JHRORZE hkthlBaetater{HE)r mi/ pand wwashef lvdth dilute aqueous

HCl (é\ﬁz#ﬁéj taﬁwmr%ﬁwage 2 QL YE %Lg nl"h%t E%! w?s‘:fﬁ{e%h eTﬁJ&'@adﬂ—l)ay&%@ the biphasic

filtrat¢ Rasevag@atad, pnd tip eeis& e Ranp e lweté F‘tséDI'dr‘#i%t had B%\Qﬁtefed This
solid Jvé‘sys%e@fnd&}lé?m@nﬂ@ﬁ%h&ﬁfwréd mkecsws:*.g shapas aired,in BIMF (10 mL),

I aue
fi !terefi,| \Vetsg?cg aﬂ#rt@n@]%}% a‘}igatgr t’l%e sog‘% was st{r%él rnl;] %%{Lﬁlﬁi fi E&@&]
providimgl0.8 1 | bBthe drodddan P& viicid; e %%ﬁ 248 Gza‘él’is%.%t@ra Swﬁmmtc*ls 3.9
X 150%9 S"EH: lhxrrlf.)nl ﬁﬁ 246 dm, YRSEdoMb wﬁgid,,J aalo6 D) ARNMR

T was stirred | (e ﬁ; $9§J|It? ‘139@1 57
M0 PR 19 @1 DSOS Rt B AT 230 G T
Hz, 28%6:13484,C= HRLEG, § %taema 1By Wt 7.36 (@, 48), 7399.95 (153Hm$K23 (t, 1H),
971(%13—1}‘ s uf)('é I—ﬂ ﬁ'?@%%o% %g&B@‘lazw 123.4, 124.1,
129. 3212§g5 0314 3@; 4, 1@4461326 % 4'(%16%%167,3 Jfé 821'%5;6 %H rT;DCach for

CHAN R8s (b1 1,5 G 6F.29921, 4&E: N, 125781 FogalicC, 60, 10; H24.96:88,, 1257 =
5.4 Hz, 10), 7.12-7.26 (m 4H), 7.79-7.95 (m 30),

8.23 (t, 111), 109.71 (s, 10), 11 13 (s, 114). 13C
NMRTX D A,..-" OROFBENYD)-$[2-635)-£3- Vi 36-DI0 9,

123 4 | l ." D Ve D ,;" 'g .r 0' 'm m

136. 0, it RTHYELUREA o2 o' 169. 8. 172.7 181.1:

Anal . Calcd for Onl.120N404S # & 14 020: C. 6029° H
4.65; N, 12.78. Found: HC . T8 H=d.36: N, 12.67.
5,73

1- (4- CHLORO- P -3012 (35) 9 3- METHYL- 2, 6- DI OX0-
15PVERI D] N-.3- YL 1- b1 S0 NRQky Brsy.a-
YLVEMYL lﬂFQE& mlxturé af P IJ pl?thﬁm@{@%ﬁﬁ@ Tk I%'X L, 0}- %S)

ammdébﬂ@huiwmehainp-@ﬁmdqyﬁ@ém(mdgg 08 & %431 rpmphgnd sodium acetate 2.72g,

33.2 &%@)) i® aceBBRA@ IS0 MRS hBalt&ﬁb iréfiuR €or24 hoths.OTiR: reaction mixture was
coolefi 2{9 %E{th&nggg%gezamﬁgioh{eﬁt Was eetva%o}aé%’] b d%rqrg{}ﬁlsﬁ_ aﬁx%ﬁ'@sﬁtﬁle was stirred
in wake d1 Z0nL)Dior 2 hous, adthe 24ultipg poid Wiy Elered ovabhed W)@@Q‘F‘@na‘ water (30
mL), é@g%'gérbg %o:ﬂfokpﬁ § QP bRIMRESE S-Emefid, Sh%x&@tp:éﬁﬂlh -3WaBisoindole-
e A DG B SIS 8ot 8 07 o
7. 79 WaIST £i5| 7K, d e, 2. s HERL 306 (m, 2H)i 1 06 fral HRG CAMREDMHAO-d6) 3 21.0,
28.5 ?Bglr g%em { Dsaf | 945 1808, 93@1‘ @ 1374, 166.6, 1g?|2d1|72 01721 .

i ndol el S&PH OQIIQF q%e%ig Vldgg"ﬁse" Vg % d’6§(°“éf“ 3-bromo-

2-[(3%)- s&e@@-zﬁk@moanﬁbmm-x}gl]{amndl)lq)1,,3.@0@3(6,31 2314 frmnBY) zinc cyanide
(1. 26%?&%%%%9 615%?15611@{17dehgaoatgna dlﬁla]%dm (0 bh) e, @4@5111{0‘1])1 and 1,1°-
bts(dggwgyl pig:gp}gno)ggogane %9 g,90 Tz‘snl)gveriazlgqu TCLf) ﬁacgon giglrawas heated to
120 tBor 4 hod®&obled 163072, anlifBtettd thrd@ghlCelite. The filter was washed with
additional DMF (100 mL), and the filtrate was evaporated under vacuum. The residue was stirred in
water (200 mL) for 2 days and fittered, washed with additional water (50 mL), and dried. The
resulting solid was triturated with acetone (50 mlL) and stirred for 1 hour, and filtered and washed
with additional acetone (40 mL). Drying provided 4.7 g of 2-[(35)-3-methy!-2,6-dioxo-piperidin-3-
yI]—],3—dioxo—2,3-dihydro—lH—isoindoleé-carbonitrile, in 88% yield; HPLC, Waters Symmetry C-

18,3.9 x 150 mm, 5 pm, 1 mL/min, 240 nm, 30/70 CH;CN/0.1 % H;POa, 5.21 (98.40%); 'H NMR
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Step 2: DMF/(160 nL) was degassed via njtrogen sparge
for 1 hour and t
5- br onp24( 35) - 3- met hyl - 2, 6- di oxo- pi peri di n-3-yl | -i soi
worrdad/273423- di one (6.31 g, 18.0 mmol ), zinc cPENUERG07/019182
(1.26 g, 10.8 nmmol ),
tris(di benzylideneacetone)di palladium (0) (0. 33g.
0.40 nmol) and 1,1

s QLTSS 3 0,805, TR 5 s
1 =178 B, 13= holifzs 1 HE 86P éxl 1K) 160 Hbkl fJNM%I(%MSPrﬁsb%hO 28.5,28.9,
59.1, Fﬁﬂ'} tﬁ?ﬂ]h@ sf idelehis MR INRSBES, Mistah1 Gk 71.8nak. 2 DVF

the fi vaparat ed under
O T Atk R RS 2B B RS 13 diowo-23-
dihydzb- aywinaold-Séartonitald (4.0asHe @ mwelh 4§déﬁ31t(2 bmad, anhi e PAL1.88 g)

in C%I)-I ﬁzmQL%AsQ%deE}ﬁtJd a5l b bpg o#A oﬁﬁL foG' w\lﬁ&rs N dest (B4 L) was added,

acetone

and e PR AHTE o8 SHTH SR Fdl fB‘ﬁé]”ﬂSa‘ﬁ"él?%ﬁ{w‘%‘“t Sgionl
metha¥b) (50 DLy Tig: ftrae iwdeebndentatgd @fd dried to give 3.5 g of 5-aminomethyl-2-[(35)-

-met% l&é %gﬁma Pg’%n‘é%’%b Qﬁﬂ%&%( ?3@1&:9!@ 'i‘l&(ﬂ'b%’lﬁ'lde in 66% yield; I—[PLC Waters

H-1 soi nd car boni tri
SymesetiiG- BB A E1E PR, | Wi AT 1 BB V03 o P a0
(97.70%93); ' NOVIR (DRAST-475 1.91 24 91y 0320076, CGHEZ CMH-Q.61 (54 HBPDAEG-2.75 (m,

11, 5556 7 AT 17D D | Bkki By "G B PYg0-d0 8 209,

28.6, 351Q,)41 @ 589, 23201254, 132.4,)131.9, B33p141R, (‘ﬁ‘( 5,361, 178.1gly2.2-
(d, —Stze%& HZmixddi of BardiBor&tblyi-2)[(33)8-Bethia,2,6}digxclpiperidin-3-yl}-

lsom%/sgj)m gérgihle)rxde%é%% E, lémgol)é%élﬂom%gyl.}soc{%w 0.19 mL, 1.5
mmol)} 281 8 N-dﬁ@p@p&@@ylﬁml@:{ﬂjﬁ ml;] 38 ngnol)ig eacgtonlj_rgg (2, mL) was stirred at

room :I:Jn:l'pega ur%?‘& ltzlh ulst il r@act:&q ixbfrb! v8s Sncédtrated, and the residue was dissolved
nmet ny

ooy s QO e G BB B BB o el Bo
dried PSlg8OM™L)evapiivatbiCindevcern). Tiwngbnds@%a@dhr@nétmgra@ag)lsmma

meth?q_o'?’ 9{%&% %Qdﬂ:m, g\fgltﬁggr Yy xrogtgﬁ Red: %b&ﬂﬁ%ﬁcﬁ&:lp SI‘heQEsuﬂtﬂag solid was

S.a
s By thar HOTERT G RARS i FEqut i Bﬂgﬁpﬁgﬁ’ﬁf gt mp 245.247
°C; HPLL] WiateniSyvasined- 19 1.9 aslintr, bRl | metnan0 ie5e5/aL LH:OND.1 %

HoPOge 1?155 g’b%@&m W%SB 3499 @neh drdeeslod @, 3hY.2.53-Be0dm, 21,
2.63-3TREThHD: 248 (I 50 i 309 Woi hBol 25125y 26P 42746
(m, 2Ry O DENEDrh AR, 8.87 GEVH)Y t EOTI(S, HIBLET NMR €DSISOX By Mhe 2836, 29.1,

s SR oL P ) S el . 105
172.13 19223 Anal. Tajod forCoH bl Qul: Grp8- mﬂ 42148, *23% Ford: %475 705 H, 42°=
N, 1126€6-2.75 (m 111), 4.23 (s, 211), 7.89-8.03 (m 310,

8.68 (br, 311), 11.04 (s, 1H); 13C NWR (DVBO- d6) 5

20.9, 28.6, 290 416 58 9, 1232 1235 130.

13574, 138 : PO IPERS '153"’5?—’69‘2’3'

55O -|per|d|n 3 yl k

15i soi ndoI e-1, 3d| one hydrochl ori fe® 51 g,
mmol ), 4-chl orophenyl iso0 .\Q 1 1. 5 mml)
and N, N-dii sopropyl \» 3 O mol) in

acetonltrlle(ZFGC s°st|rred gt roomterrperature

for 1 hour. The reactio r cent r at,
and t he A BERGES RATIMS SF#/“E‘EHJ‘%“@?'HV?’%E’E’&é‘ff’é“%‘iﬁo‘f‘]"”’“d"'e’
1,3-didne, hydmshiedds\{otde il b uirgolpguiedlvsronEthogPphentbiSocyinptedAd8 mL, 1.2
mmofFndN ﬁ%léﬁ&fﬁ&rﬁ}q}lamgg k(?&jl MR ino!)3R GeQNARH @b 8.) was stirred at
er vacu resi due vvas chr omat ogr aphed using a
20mst hanol - CH2a2 gradi ent, eLgting the product at
4: 96 met hanol - CH2C12. The resuiting solid was
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stirred in ether overnight, filtered and dried to

gi ve 0. 39 gof the product, in 57%yield;, np 245-247
C, HPLC, Waters Symmetry C-18,- 3.9 x 150 mqm 5 prn, 1
m./mn, 240 nm 45/55 CH3CN 0.1 % H3PO4, 4.

WOROB/03HdE - 1HNVR (DVBO46) 8 1.89 (s, 311), ‘8'25”52“%”19182
(m 111), 2.54-2.60 (m 2H), 2.63-2.72 (m 111), 4.45
(d Jr- 6.0 Hz, 211), 6.89 (t, J = 6.0 Hz, 111),

7.25-7.29 (m 211) 7.42-7.46 25(m 211), 7.75-7.83

room Ee%}%%gtﬂ’igr 21’@'} (l'ﬁe re%ﬁ;t&’mvlt&re%s @&celkgaiéi; anH3ke bie was dissolved

21. 0, 29. 119
in ethylppetate (HOHanly). 'l"f? &rg?mc 112586 yas ‘1"25"45“"“1‘%%‘%*‘“?[%’5%‘:' g(} mL)

and whbS(2% 15D5H1.)] dricHAREB0.)1 6. e9zpoial, under Vaguup. mﬁraﬂrsum@m%e was

stlrrm;:m ethgzg\ém%é'g Iﬁ%?’ecd‘l a{nd ghezdgg g%@ 7 % %’ of tl'%%rod%t, hD0BAyield; mp 168-170

14 .
°C; HBUG) EteslSymBirpiCoios SpoaRr- ﬁp@WW@%Z{%&o’%@OﬁW’ 0-1%
H,PORRRYRR S bk, NS QMNDAMS O NET 8T AH)32.0242.08 (m, 1H), 2.52-2.60 (m, 2H),

2.63 %W%%TWY B, & YRGS = BlolTil 8%, 9.22 (d, 1 = 8.1 He, 2H), 7.48-

7.53 (», RHD,TGHER B3,Ctn, 3H),(3353) (53 Fecl 93 (5 537 UNR (NSO FdiB,71 4. 28-6.
20.1,%3.5; 48500 W'l@&&h J~disang),hyos.oehléprizde 12905,481.¢, 133.22139.6, 142.1,

)] r Xy Lok ( ﬁ% 80; N, 11.11,
s 50 167 57! LA, RPRE AR ROERY SRRt s (B
Founi:. | S5m0 B, 3.4 He:é?%fhltrl le (20 nm.) was stirred at V\D
2008/ 027542PCT/ US2007/ 019182 room tenperature for 1

h Th acti o
rggl[’%luble r ] . &y 28—%&%& qmlﬁﬂ‘j\(frﬂga-
or gani cZpH slﬂi—um—(z <

150 nL) and vvater (2 x 150 (My804), and
evapor at ed under vacuum (The s - ol i d was
stirred in ethér overni gt e and dried to

give 0.54 g of the proddtt, in 90% yield; nmp 168-170
5C;, HPL®& mMai-es5s-Dyinombthyt-20(459-3-18etByl2, GLE6xawpiperlipdryt]-isoindole-

1,3 dg@g"kég%rﬂlorfqﬁiﬁ,& E%%%ééq‘ﬂgyﬁ% & (8 %ﬁiﬁﬁoﬂ 5 rrﬁ\%(g)qand N.N-
dnso(:wpylilﬂabrlamﬂaeﬁgﬁzn’@.@l’a.@ﬂffnn@n)m apetgnit @2 rr(lr}]wai gtiryed ayropg
temp(an‘iturg’forl @cng" hite reddidon, m&tu&]wz(stcondmﬁatﬁi d It residud)was dis@itved in
ethyi(q(ﬁ;talg oo rgl_.)g g/as(h§cjf v}iﬂll e ﬁuealfﬁ-?cﬁ(ﬁkf }_§6 &% &Jd \%geﬂ& 8350 mL),
dried (PASO. X 8)d §/apdragd ugsr gacugg The ngsuliing sgbd was stirngd & & ether overnight,
fi lterlg Qnd2dr{eg 10 éive‘() 35 o roldek; ig JS%@]&I& mp 285-197 °1329'P5C, Waters

Symipgiy § §u15y39] x50 53‘7‘2~2S AfLm "‘Eﬂau% st Bebor 29
(98.546)7'H NMR G1880-cb), 5 .85 (L1 = %HmﬁH)cl 245438 {m, GD, 93?414:3¥\Km= 2H),
1.89+03832.022.08 (m, 1H), 2.53-2.60 (m, 2ED, 2.63-2.76 (m, 1H), 2.99 (dd, J = 12.9 Hz, §=6.6
Hz, 25D, 4.34 (d, ] = 6.0 Hz, 2H), 6.06 (1, = 5.7 Hz, 1H), 6.50 (t, ] = 6.3 Hz, 1H), 7.68-7.80 (m,
3H), 11.02 (s, 1H); "C NMR (DMSO-ds) § 13.9, 21.0, 22.0, 26.0, 28.6, 29.1,29.9, 31.0, 39.3,42.7,
58.7,121.2, 123.0, 129.3, 131.3, 133.0, 149.4, 158.0, 167.8, 167.9, 172.1, 172.2; Anal. Caled for -
CoHasNAOs + 0.10 H;0: C, 61.41; H, 6.61; N, 13.02. Found: C, 61.16; H, 6.66; N, 12.70.

576 1-(3-CHLORO-4-METRYL-PHENYL)-3-[2-(2.6-DIOXO-PIPERIDIN:
3-¥1)-1-0X0-2 _DIHYDRO-1H-ISOINDOI-5-YI METHYL|-UREA

0 O

H
°'Ij”wr“¢©ﬁ”{%°
O
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5.75

1- 110EXYL- &12 1(351- 3- METHYL- 2, 6- DI OX6PI PERI EDI N- 3-
YLI -1, 3-

qub@g%azs DI LHYDRO- DR- | SO NDOL- 5- YLVETI PTL 1p&Rd 60019182
A m xture of

5 an1nonethy| 2-[(35)-3-nethyl-2, 6-di oxo-Pi peri di n- 3-

yl'l -isoi ndol e- 1, 3-di one hydrochl oride (0.51 g, 1.5

nmol ), hexyl isocyanate (0.22 nL, 1.5 nmmol) and

N, Ndi i $tew bpiimechapfcaltiy stisred grigipre e +-brongr-mgtyi-byngoic acid (100 g,
465 m%@} fblab{nédaé 28 67D Inran bédiline Gicabofa@q2 £TPEY Aindl) én DMF

t
s s ol E R e R ST Bl e
pamnpmg)betwvas fatd (HSOhmE) kg 4o mwﬁwmﬁa{eﬂ 300 pQ)- by orgpic layer
8 hwithavater %ﬁ@dﬁgd)magb.gﬁ Ahé B@W}Vas RAdvaARBaNakiReh to give 110 g

under vacuum The resultin

St
of 4—bé<t%?-"af\¢aﬂ HFRRIc A mpefl) e AR bl L% ?ﬁ’{/ E‘WDMS‘% 4) 8
2.51 (k3D . 00ECIH), N4F3T8 Yy, np 195-197 C, HPLC, Waters

%ngtr J‘% q&&yg‘%g&&ﬂﬁ% xtord d1db &m&ynm&@l-baﬁgm@% methyl

4, 25 9 8. 5 19
ester ((1 m,@iﬂ@@}mg@ I\é@ro(rnpsucg!nm%e @ By sql_ﬁlol) Tldﬁ;[‘l;% éd )I’ﬂ acetonitrile
(700 rﬁtb washB@méd Sver BF mikdkes t@ b el r(ﬂilx, dldheld 3t ©BwR{oD 31 Honrs. The

SRS 6 / :um isulfite
react:ccra ﬁlzxtljre wai iooée% ‘({%n t%ll\égrgt%ﬁzg']l%?il tl(@uraléd%uec%s 9(:% bisulfite,
and copeentprigd in Gaqe- @‘[w regidue gaspaptﬁ:onqube egn yetel( qnd 131 hcxencg ethyl

acetatblZ ; The’l-%)r'\%?)érg: ghaﬁngs Wakhéd WvitiBwdtbr, brde, Bl ﬂi&redlthrﬁxgh. a pad Of silica gel.

The s%e@ ag iena:vc%gx?)der \Zf’fudfn % 1%967%2?2'!5?5(1 m, ilg'gaszcﬁgelted in ether
and filigtd. THaRlGte wﬁs,ghmmatpg@pl@d on giticg gel PETE ghexgrysg-ej}-xyl acetate gradient,
oluting {its ﬁpdd%f‘&lt}.l @@eﬁgfao@ﬁ%g M:_Oﬁmg 102 &Qﬂ-{i—ﬁﬂxno@-bro.momethy]-
benzqi\flacic%gn?gyz %@%{. §%'z, yieor P s0%,) 2187 3thla 89 821y, 7.67.7.97
(m, 38).¢ 3- CHLORO- 4- METHYL- PI TENYL) - 3- 12- ( 2, 6- DI OX0- PEPERI D '

I N3 YL1 éL QX Rech WW&M@Q%D&MMW%%&HBN acid
WO 20 8/ 027542P US2007/,

methﬂézeqqxaﬂ?& & 39)9 pe ? ?TEI Py B}pgﬂ&% ’} §2dmne %gdrochlorlde (64.2 g, 350 mmol)
in DMF broomm-)3vaseichiyd diopwisoivith &Gt 14niid(98.5 e4B%H mipol pyer 75 minutes.

After (ﬂT 1%1'3?};0“ Q&%g S&ﬁé%tgg 1%7rgaDc['\Pi/EP Ikt @R Vvas Qe 3 Qbﬁqglh%t% oveml ht.

s he
The re%wwgqﬂuemﬂﬁ% sqqgm}'bw“h?%ﬁla eg%#&gl\?ﬁm@is{%ﬁmi&w I1 mixture
of etiy® ARetSdndMexmed(60a L)t Acaetrbgitheeixtweatoe0 miBESs, th¢_$ohd was

filter %.éheé Jﬁ%@%g@%ﬂ%ﬂ%@&%@ k084 ﬁ&s)stn?ér&‘ﬁl a@étﬂaa@id‘"(zoo mL)

water and dri ed

and rgﬂﬂxg@ far 2/heursy dhe Pidurg Mae sooleddn iR tam@;ret@wffé &e 8‘? ’I‘he sohd was
washéd Rith BBdidod¥Bidetid addk B&Rines A0 ald died buehnight toativendS. goti-{5 bromo-1-

OX0- {,g—dljﬁé'g oméfnfliz dr})fi]}egt ne(ZE%\fg 99&)&1 g'e;’s]ohgl Sn 26“)’_%:3!:13 B4MR
{(DMSO-dg) & 1 9‘7 2.04 (m, 1H), 2.32 g A6 (m , 2.56-2.63 (m, 1H), 2.85-2.97 (m, 1H), 4.34 (4,
J=17.7 Hz, 1H), 4.47 (d, )= 17.7 Hz, 1H), 5.11 (dd, = 13.2 Hz, ] = 5.1 Hz, IH), 7.67 (d, ] = 8.1
Hz, 1H), 7.72 (dd, J = 8.1 Hz, J = 1.5 Hz, 1H), 7.89 (d, J = 0.9 Hz, 1H), 11.00 (s, 1H).

Step 4: A mechanicatly stirred mixture of 3-(5-bromo-1-oxo-l,B-dihydro-isbindol-
2-y!)-piperidine-2,6-dione (25.2 g, 78 mmo}), bis(diphenylphosphino)ferrocene (2.0 g),
tris(dibenzylideneacetone)dipalladium (2.0 g) and zinc cyanide (9.4 g, 80 mmol) in DMF (300 mL)
was heated to 120 °C and stirred at this temperature for 19 hours. The reaction mixture was cooled
to 40 °C, and another 9.4 g of zinc cyanide, 2 g of bis(diphenylphosphino)ferracene and 2 g of
tris(dibenzylidencacetone)dipaliadium were added. The mixture was stirred at 120 °C for 2 hours,

cooled to room temperature and quenched with water (900 mL). The solid was filtered, washed with
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Step 2: A nmechanically stirred mxture of

4- br ono- 2-@t hyl - benzoi ¢ acid methyl eSter (115 g,

500 mmol ), N bronosuccininde (90 g, 500 nmol) and

Al 1 g) in acetonitrile 10(700 nL) was (\f\@[] fhio19182
WO&\O/@%Ziézm nutes to a gentle reflux, and heIIc'J 5B

reflux for 21 hours. The reaction m xture was cool ed

to roomtenperature, diluted with saturated aqueous

sodi um bisulfite, and concentrated in vacua. The
additicasl wuer andisir dded overnighe dTHsesolidewas stigedin hahepetic gid (200 mL) for 20
mmu'iE%X %He%lﬁ% hu@.%ﬁt\@a&ﬁed Jm%daﬁaam&u@m %ﬂ:%&eéﬁ@%ﬂ@ﬁ’exanes and

water, brine, and filter,

s 043 P it e GRHE & SioEmde 31 Ao TR B3V & BT Fpindole-s-
carb@iitvie: 281 gyl sbHdyl 'I—I(NW)(DMS@-ds)Iﬁﬂ eshmasmm H)e2888.45 (m, 1H), 2.57-2.63

(m, ﬁﬁhf&s %ééfm, 1{%)'6&25 gy =T1h8 ) 11&)“@5?(&"@3177&, 11D, 515 (dd, 1=13.2

dilica exane
e, e b At 10 401 Gh0 - B8 HEi1Hg, ARG ot e 08 K2 11D, 816 (5, 16D,
11.ohgxames-et hyl acetate and prOV|d|ng 102 g of

g 6 (k))/g Slme)l- 2 bé:[o rmt r(éyﬁﬁgglg-g ox% g%érgd ?E%’?%g_’jos-ﬁ grdglgbx? -1H-ispindole-
—ca@@]})nle ®. 3@,.3% rgfol}, ﬁp%ﬁd)c (st @rgncgeoqqe 163 g%,m N-
met t Frﬁﬁdimg'(muﬁlg wis idbgeanRe A58 heirmemighy | FHRRAZO racithintixture was

st er
ﬂwrs e Sl e Gt wines B Ared Ahe comoin £ B s coremd
in vag @O andhb pradnctDES-gmipomethyl- lnexe- ls}@af@&l@rr@s -¥B-pigerigine-2,6-dione
hydrBéHkﬁ'fdla)’\lv&%diﬁeé ggfrﬁ:tlgnal A QalEaneh bf Y RkidéS Bk Map®Banol-water (1.9

coml
: s TN R0 L3 2 Gori D ser A G- FBA B . 110, 2.87-2.99
m, TEE4 16 &, DI ABAKd, quervcfhlézi weqwemu,u.raff 1%5 Wt AT [ T = 132 Hz, J=
hh. ¢ = = 4,84 br, 31), 11.01
48%&‘1@? %gjf%rt ewgt}%[ eﬁgggg— ?rgd > ﬁfﬁ% ]?tjl rr|(nr i @,
IH)the m xture for 20 m nutes, the soI id was 25fil tered,
washed \téh6:Wa ik e d 3e(s-ramdronedyb vexdi ,glrdihydﬂaqm:sdﬂh'z@i)-

plpegﬁ' ﬁe—i %—cﬁ&nfﬁ'lgd%cﬁlgﬁ&e & 59 p6 {nﬁ'xgg ﬂﬂlo%ﬂgmgﬁl pisctc?/gnate {027 g,

(o10]0) roomte ture

1.6 ramald) pad TBA €932 T2 5‘61‘3!)(!“ WHE (M%Wtﬁd 949 P.vewa?rmmg under Ny.
AfteRS a&nﬁrg 28 @i dltiokh® ¥SHI6S o feBAh Idkb-A-nihitliy@iSo uieitd 0 Tig, 1.0 n@rioVBras added,

d with ethyl
and % rr('n%g %P%eﬁ% 8§( (2) h(iuré. 'ghehmlar roe_wass gﬂtﬁrgd a_ng _the f}iter was wasge with ethy

acetate. Bhegiolih wagtriteragd agth 6 mldaf lilpcstoog- DM Sad ﬁfﬂeﬂl\ﬂ’e filter was
wasHedMad-A6bneadd A€ seliddas (@Red Jrfli&) vacﬁlrﬁ%r&uﬂﬁg {0 mé(hi)the product, in
60"/61}7513 ﬂQ%E %% (} ?}FJJ/‘? V@a?erﬁ Sym é/txr:%c J 3. ? 1‘;1' mé\di T% dall'jmm, 240
nm, 40/60 CELON/g % P05, 4]:49|-(Q8 7504 1 NMR @MB@ds)Fi-Ro0t pégm, 1H), 2.16 (s,
3H),121%)2 39 (nd, a}()dﬂsmd 5% (8, nHz7s-29laR, 1B, 4.344d, 1 £ 180 (e, 1}1)—4 33-4.41

(m, %@cﬁgg’(c&%# 3;]1—117,3()&5%]1@ $.73( I = 6.0 Hz, 1, 7.08 50 G, 28, 736-

7.443m{ BHp ﬁ(ﬁﬁf)'f-‘}‘l- @x G, 869, HYyr 1@ SR <HilHEOIC NMR (DMSO-d5) 5 18.7,22.5,
3] 2242'5})4'79' B’?E' 101'6'1811275 6319'1 90@2 62263, 7.4/ 3301310610, 133.0, 139.6, 142.4,

i No
1aa ), e PRESA B0 BN Db ELtBeienl Anfiotlc, sgogy g . 121
Fourzd: mﬁﬁyhlﬁdemwl 2.68. 80 mml) in DMF (300 nmL) 35was
heated to 120 t and stirred at this tenperature for
19 hours. The reaction m xture was cool ed to 40 C
DRO; )- i0 RIDIN

and®#Hnot 14 ! 3-Y1)-1-
bi S(dl P ~Fhes uu(,)fl |-¥ O cllc ciﬁ-u -UREA :
tris(di benzyl i deneacet one) di pal |fadR I were added. The
mxture was stirred af %20 or,@i}eg, cooled to
roomterrperature it h er (900 n.).
The solid was edp washed with WO

2008/ 027542PCT U82007/019182 additional water and air
dried overnight. The solid w3 -stirred in hot acetic
acid (200 triL) for 20 mnutes. The solid was
filtered, washed with additional acetic acid, ethyl
acetate and hexanes, and air dried to give 30.8 g of
crude

Py Py . - - . Py P e i~
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Step 5: A rpxture of

2- (2, 6-di oxo- pi peridi n-3-yl)-1-o0xo-2, S{dl hydr o- 1Hi so
i ndol e5-carbonitrile (9.2 g, 34 nmol ), 10% Pd-C (1.7
goncentrated HC1 (5.3 g) in N 10  pepysaoeroneisz

wo 0t'ﬁ;ﬂggpyrrolldone (300 mM,) was hydrogenated at 58

psi overnight. The crude reactl on m xture was

filtered through Celite, and the catal yst washed with

wat er. The conbined filtrate was concentrated in,

vacua, Aamiktthef pdammemetdyl 5ot frdikdrayoindol-2-yi)-piperidine-2,6-
dmne'hQ&‘ch&ur%eQb By glr10e hﬁ{%l)nﬂ&ﬂlorgpﬁéwl-tﬂbﬁﬁﬁﬂedﬂ) ﬂfg,ﬂ OmfioD asd TEA

(032 &%/é fc’)’gg'l Piig g.?‘?e_ (S#\Iaﬁ‘i') PAY ef‘%'g f Ue Cf"?"o m i|r'*§’“ “der %0 After3 gurs, an

additipdal forgon dBMhlorbphehNGRcyDMEC.HBS. 18 r_angBM@s g@e@ rand §_tp:|)1ng
proce%deﬁ t}ovE) h%%rs FPhe: %l:l’:gl&re vhas %ﬁergd §1Q:1 thE¥iltdkas wastied withYhyllRetate. The

solid wasjupr 1§d by prepa_ﬁtng I—pﬁJC I‘W}g a B ﬁ%cetalamlﬁ—watei §0<‘2'311:'_Q1'a|)p50v1dmg 0.22
g of tho grodiés, uﬂcﬁ)% vié1d§ Ing 200-232 2CTHBLGIW atdrbPymme T C(18, 3.91 150 mm, 5
um, 7T§/?m1§ B0 e o?e@cﬁ'zc%i& in gﬁ) 43,4 {@5 959%}01{ AR PBMEDdy) 5 1.96-

ure
2.03 @, (1B @eASriotietrhy 1D, 2 Hx62(ms 1 H: r?;ﬂérzo% @bﬁﬁbéfléwr)lﬂﬂz 1HD),
4. 41-5)!49@5 isgiyner 248 10 one HRyXk 9§ Flzones| @, 506.9 Hz 1119, 7.24-7.52 (m,

GH), 6)6 n%ﬂcl?z, gﬁg a?aéz?tlg—%,s@%%'ig‘) S‘E“'ﬁ@ﬂ?@qﬁg gagzzs ix 2,428,
47.1, A8, He& 8.9, ézmozwfit FR6k | ?iH A0 HidRf M4 K4 A3, 1679, 1710,
172.9) AHEISCalad foR G5} oA, HOT BT, 64.60; H, 4.54; N, 13.02. Found: C, 58.50; H,
_3-cgl Qr o- 4-met hyl i socyanate (0.17 g, 1.1 mml) was
415244 ‘8, and stirring proceeded for 2 hours. The
m xture was filtered, and the filter was washed with

et g8l e i E)-4-0560-20- Mt YDRO-TH. Of
o &iyg cei; EDIORD ﬁﬁinn?fgjmﬂgng g RO

a-OREAET Was washed
with acetone, and the solid was Eg;lrd,ed under vacuum

provi di ng 430 ng of the pro 5 60%vyield; nmp
258-260 C, HPLC t el %r;%fti 187~3.9 x 150 nm

5 um 1 M/mh’%mm 760 CH3CN 0.1 % H3PO4,
4.49(98.75%: 1H NMR (BDMBO-d6) S 1.90-1.96 (m IN),

2 16 (s A mBidure & RG-dnid@ndthyl-130kd)!, S-Qihﬁﬁo—ﬁowolfwlmm;ﬂdmﬂ 6-

dione h élgocﬁlo 41% @@ %H)G’ mné %j':e&)q ’lsogyanate @(%}:IVG mr”:"b and TEA 032g,32
mmoﬂ)| ip SI‘I-IF 625731 Was lgea:edéo jﬁéwntlr ﬁ)rrmg7u R,]ho an a H&dltmna]
portidn 3ﬁrex371 tMye(nme (Q.BD g, 176 bithol). whé added, DEstirr@g @@c@eﬂ 1_’9119 hours. The

mlxt%rﬁ éwfs E‘tgrﬁ% gﬁ thi %{f’t%rehlgt? 45 T gl‘?e%)w ?Ile%l%d Zoeta%a?an@ wdried téndsr vacuum,
provigifrg, 080 ggfheprodugy i92% ipldy, me 4356 ?Esiﬁ’%c Wa'ﬁffﬁymmm C-18,39

x 150 fidh, Bl 2 onidinid, 260 nf, 351651CKI,CNEC.R YOK:PARA.57 @A104%); fBINMR
(DMgéJ;gé tﬂg{s\'ﬁoﬁ 19 e %Hg?i 3,458k, oo 32202@1 1P YR 48 (m, 1H),

2.56 2. RAMCHIPRA7SrE3NwL PHY 4122442326—“‘&%@(64@1%:‘% HhHz 1,510 (dd, J =
13.5 3 OX0O1 2, 18-, DR ¥ORQt, V= eSOHADE,- 6539\(L1f=|d§5r1-mu1{)uRma(da 7.5, 1H), 7.44

(s, 1@,#,6)&(&\90 628 P8/ 9y 76 68 EH PREAMIR 18 RS-d) 5 13.9, 22,1, 22.5, 26.0, 29,9,

31.0331( 6 3941 R ByIl-3-18%3- 1223, RO d3bLil4dPnids P D580 J 681, 371.0,
172. WA&M 616d. 16 C,HgREo RYET agh sk de; 1,0.079Ng 1 3.93. GFolmibIC), 62.66; H,
4-c Iorophenyl I socyanate (0.25 g, 1.6 nmol) and TEA
689(16 I5;“28 3.2 mol) in THF (25 nth) was heated to 40C
with stlrring under N2. After 3 hours, an additional
portion of 4-chlorophenyl isocyanate (0.17 g, 1.1
nmol ) was added, and stirring 5proceeded for 2 hours.
The m xture was filtered, and the filter was washed
with ethyl acetate. The solid was purified by
preparative HPLC, using a 35:65 acetonitrile-water
i socrat, and providing 0.22-8%0f the product, in 32%
yield; np 270-272 C, HPLC, Waters Symmetry C 18, 3.9
x 150 nm 5 tun, 1 nmUmin, 240 nm 40/60 Cl-13CNO0.1
Ye H3PO4, 3.28 (95.95%; NWVR (DMB046) 8 1.96- 2.03
(m111), 2.35-2.41 (m 1H), 2.57-2.62(m 1H),
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104.41-4.48 (m 3H), 5.11 (dd, J = 13.5 Hz, J = 4.5
Hz, I H, 6.81 (t, J = 6.0 Hz, 114), 7.24-7.52 (m
6H), 7.70 (d, J = 9.0 Hz, 1H), 8.81 (s, IH), 10.99
wokeosokfhz NVR (DMVBO-d6) 8 22.5, 31.2, 42.8, ¥IL/S2007/019182
51.5, 119.2, 121.9, 122.9, 124.6, 126.9, 128.4, 1303,
139. 4, 142.4, 144.7, 155.1, 167.9, 171.0, 172.9;
Anal . Cal cd for C2t HoCl NA04+ 0.2 H20: C, 58.60; H,

Y R %m?éﬂmnéﬁ%_ i

-oxo-1,3-dihydro-isoindol-2- -
20di one hydrochlorid % 6 1), hexyl

i socyanate (0.20 g, "and TEA (0.32 g, 3.2
mmol) in THF (25|ﬂ3 s‘hegted to 40 Cwith stirring

under N2. After 3 hours an ad”lt

hexyl i36el {Au-ME. %%gg

stirring pr 4T Ot — 23— ROUT'S"

filtered, and the filtere I was mashed mnth
ethyl acetate and dried um providing 0.60

g of the product,.in 92% d; np 234-236 C, HPLC

Waters Symetry C 18, 3“?9 25 x 150 mm 5 pm 1

m./mn, 240 nm 35/65 CH3CN 0,1 9d. 13P _

(96. 0495ter A sehoRipmoiRefasspmgrdipyide i 3793"‘ ﬁ?’,‘ég'f-“i")‘ef (5 mL) was
addedlto 23tike B Ndtioh ofS3-1()-butdxB8rbBuPMmethy]-amiNp)-methgpighadi¢ dinpthyl ester

2.6 “31:7 néﬁf))l?ﬁn i@ej}%& \((j(ﬂk TH 9g %stﬁt?ng?boﬁlbim(%s %Hg% %1;0&6 tefnpdriture
ove t.5Themixture-was cgnmuatI%and gang(BE)Im 5 yasagsle e rcﬂtmg mixture was
wash& Wih éther (30 LY. Dhehigueohd fyer was38idifild with 2NHE to AHH;Z. The mixture
was %mée%mgl%é 0§ di iréea %opr%xﬁ%vas x]eqnoud toé%e%&m%ﬁée of 3-[(t-
buto:@rgargq_nyd}megyl—qnmgbmgthylhh@allczppudgmd mngnetliyi gster, WEQE was used in the
nextgt fhoul BPthdr puifidatidn. 145. 6, 158.0, 168.0, 171.0,

172.9; Anal Cal d f 1128 alic aci

6 2 70 'Sfep-? é\.]nu re Tgi é(gg&tgx §ii %))lqyégégypgémtﬁgmthggphth lic acid
(2.5 d,3.78 TomPband\(BS)FHO8IN0B7SahACPLiReh G- 1o hgFotgonge monobydrate (2.0
s 8 1‘8311:§)JD f# ](y%deYWESHE%h foh-oVERigt. - The Indxt(@-vMs Ebbidd add

concetiee. Brprerits Wesslissgsd ip EOAF 699 3ndsroriidmiey MieiQae |

solutio@lwad wadHelVTth Yiater (FREAL), 1N5$nc7 gcid (50 'mL), water (50 mL), sat. NaHCO; (50
mL),(v?hté)(S(ﬂmﬁ@IWW{MIW& dhed (Rt i¥lvent wd rerhdvel@nd the residue
was purified by chromatography (8i02, CHzClyrEtOAc 9:1) to give (3’S)-methyl-[2-(3*-methyl-
2°,6°-dioxo-piperidin-3’-yl)-1 ,3-dioxo-2,3-dih'ydro-1H-isoindol—éi—ylmethy[]—carbamic acid tert-
butylester (0.99 g, 31%).

Step 3: 2NHCVether (3 mL) was added to a stirred solution of (3S)-methyl-[2—(3 ?
methyl-2°,67-dioxo-piperidin-3’-yi)-1,3-dioxo-2,3-dihydro-1 H-isoindol-4-ylmethyl]-carbamic acid
tert-butylester (0.99 g, 2.4 mmol) in methylene chloride 20 mL). The mixiure wag stirred at room
temperature overnight. Ether (20 mL) was added and the mixture was filtered and dried 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, TH), 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); BC 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,
45773,32.42,29.09, 28.55, 21.04.
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Pl PERI DI N- 3' - YL) - | SO NDOLE- 1. 3- DI ONE HYDROCHLORJDE am
Step 1: A §olution of potassium hydronde (1.3 g,
231mm|) in water (5 nmL) was added to a stirred

9{8?”2 PCT/US2007/019182
WO? %ut oxycar bonyl - met hyl - am no) - et hyl ] pht hal i c

di net hyl ester 10(2.6 g, 7.7 mmol) in nethanol (35
m.). The resulting solution was stirred at room

tenperature overni ght. The m xture was concentr at ed
and wat £79.¢ 3@’$H3) m-;:; AN ; 'L\\" L"L :L!'\s_-u ;-l"' 5 111
was washed WRHG-THOROPIPERIDIN-3’ gL DEAKE-2 RO-1H-
aci di fied wi SQRRO ‘im“ UREA \t ure was
extracted with C112C12 (3X4O » @ng@ dried. Solvent

was renoved to give a mixt @g
3- [ (t but oxycar bonyl /@Wj\ ¥ To)-met hyl ] - phthal i c
aci d and nonomet hyt, ) ich was used in the
15next step without fur thed purification.

Step 2 eff ifg{) 049,26 1 was add dto stirred suspension of
3-[(t- butox%ﬁéﬂ{)% cyanat‘iw( & nng ?Preas e aa li.c P

3 S)-&dh@hxlgmgxognettyyl 243 ﬁ'ﬁﬁq‘yl %ﬁddloxo—pxpendm-?o’-yi)—usomdale—l 3-dione
hydr&ﬁl@}nd@amaﬁyl&nmtm £,13.(p@ambl i THE (B €LY 1he resulting mixture was
stme%éﬁ,roo r%rr{g(eﬁagure cjrg%urs k%c{ion gux re%ias &nw d, ' aﬂ% residue was

over ni

dissolyesk inymethylere dhisoide (FOaHe, veshekith é?ﬂéﬁﬂ Gﬂfelg)» é@w&@ fgL), and
brme@f'»{SﬁQ b, \uedl aiish (F12380). 0EntHa) raislctiahe res(dsawmgunﬁzm@

0AC .20 .
chron&z}t?g;r%g] %&’ %%@WAG%QO gl(vg 6% E}_—;f‘%—%ﬁhgg@'\gﬁm 8\}'] 14 [2—(3
methyl2’-6” wWaxerpigesiding’yl)- la}Téﬁomuz,ﬁ-éhl'()@(p Hﬁ_)soxnéﬁldﬂi-ﬂme%l -urea (0.7 g,
74%); Wl&ﬁ?"ﬁ%‘tﬁﬁlsbg%ﬂs eflo3 gnm; a6 ts‘é‘ﬂryi F&3 (@575 Hz, 1H),

7,75 Qg § B B, 558 G o7 Huss 8, 7187267 (o 3R, €555 51 G, V1,98 G 20,

3.70 @) 3MEBlg Ls, 38H,(2372-081t (hy BRY, 28'0-2040(w0 1 H), PeMi(s)i3HD;3*C YYR-(DMSO0-de)
5 172,45, 3'7? 3% 1%%?3? qp%ﬁ? 195 %%L ggﬁ’é rlqg%g 413¥2£g§t39ﬂ 11383, 331b; 129.20,

127. SZNHGI 7?etl b33, (137 ﬁtL)IOSA&%s Saauéé 1tSo47a67s§$ %28 3§<¥|81§t51?drﬁioﬁna‘

Caled. %@cﬁnﬁmxﬂé €336z H, 5.21; N, 12.06. Found: C, 62.15; H, 5.32; N, 11.71.
6' - di ox0- pi peridin-3' -y1)-1, 3- di oxo- 2 3-dih
ydro-11-1-i soi ndol - 4- ylnethylkcarban1|c acid

t eSBObutAlSAMSr (0.99 g, 2.4 mmol) in nethyl ene

chl ori dg 4520 TP e iahitfiidh Adsh¥ fa PAIBCSt i rred at room
tenperature Wa—nm was added and . ..
the mi xtPGFehsRSIoPT MPRFWE /1 AR 4

Ficolf ny@qué{%th@d:@ﬂiswmn M@bnmpmmgatms Cells erggulipired in
RP qg#(ﬂ(ﬂ? Freziinbl %ﬁzgl(ﬂglg:i n&QMlQArUOQﬁAB-Fhuman

o o M T G e

100 Re/hB stPeptidnylci (LEETechdoldfied. 04 (m 114), 2.02 (s, 314);

13C NMR 6) 8 ulture pla

136, a8, HHCEEL G T el i3 D8l g bbb hssidentur pats
(Cormige.gdY, BAA BB triplam3Celspragimuaedgith BS Eipm Sejmepeila akortus equi,
SigmAai) 8/ (¥37 St A BGE/ B0 9 X)L 8§ bfindl fina¥ . .the absence or presence of

b g e T 5 s

done| isEhNDOmediuyL ivEEEHNcl: hoREAuet The final DMSO concentration in all assays can be
about 0.25%. Compounds are added to cells 1 hour before LPS stimulation, Cells are then
incubated for 18-20 hours at 37°C in 5 % CO;, and supernatants are then collected, diluted with
culture medium and assayed for TNFa levels by ELISA {(Endogen, Boston, MA, USA). ICss are
calculated using non-linear régression sigmoidal dose-response, constraining the top to 100% and

bottom to 0%, allowing variable slope (GraphPad Prism v3.02),
-04 -



10

15

20

25

30

35

53- Met hoxyphenyl i socyanate (0.4 g, 2.6 mmol) was
added to a(§t|rred suspensi on of

(3'S) - 4- net hyl am no- met hy1- 2- (3' - rrethy =2' | 6 -di oxo-p

3'-yl)- dol e- 1, 3-di hyd
wo bR, Y1) 5! Sound & L5 o ome g laupisin

resulting mxture was stirred at roomtenperature for
2 hours. Reaction m xture was concentrated, and

resi due was di ssolved in nethylene chloride (70 niL),
washed with IN HC1(30 nL), water (2X30 nL), and

10bri ”%é@? #%% %3@10]9?35:']#%1{: irceﬁgl vent was

renove

uri C Q
(5102, 1@1}2@3@ deplefyd of @hg)amt%ong?)gg by placmgq rmlto %WX 10 mi
comp(e% n%d‘ufm (ﬁ’hﬂEtdﬂOXWﬁ&ﬂgﬁ&W et tpdt-idatBvat@t fetal bovine serum, 2 mM

L—glug'fa'lllrgy hq_?l']/gg Ipeﬁracl ?gloarpjl IBS {J#fj'l'i ?t %;coeréa B)E:cr%'()@'n'pt)l(sghe?wfh?rlg ggh in

37°C,1566-CL6 SGubdtoNVRB (- M@U%) Tig ish l@enseé with medmai g geaye all non-
adher%“—%’?l\{ %j&l%’agelﬁ_glﬁéd Egnega{%’seﬂcu?)ﬁ (Jgng the folﬁv@ng!ﬂtsbohbb

(Phar(nmgeq)ﬁpd ngn@:gact @yng!i ﬂxturi oy eveyy | X ? %311_1311-21 era%; P%E/Ié (? } m! Sheep
ant.-;ﬁolnlé 1eGlhedds, 25 pilarkil@D & 14, anf-CIB321 04 a@mcmﬁlsp 0.23 mDdinti-CD19

A

mixtutSi rStdted &lﬁﬂm&ﬁﬁmﬂ.ﬂﬁ’r@@ mindts 5A4°C1 Parifr@ T dellp a@gemoved from beads

6? “17 [ 1 ah§t§ 5 ‘Q:’T é&?ls @3&953&139 by ometry.
usingze bRl maghgt ToRicaVillyang sha.T e 17 Abvfroms
1, 5.2Tissug Culige Q@-wel:t(!jlaq—]la)ttog plqgeLs 3135‘-"031%‘1 wstg ggt.l—bﬁg antobody OKT3

ats 17:1 PBR8 Oﬁm&@ pA«S&ﬁYﬁcubﬁteEi @t I7°T Kir3-6 Indeirhiben eashed Emytiles with
Per I r nuc =]
complete Wg(ihuna Hg PQ a ne R a{‘é %c_jl 4, (ﬁ’%d‘)ﬁm{ﬁ aEMibtefi (P20 times of

final (meph@ttam tpﬁlmtwwemlatqjgg)al a@ﬁg}trtasons are about 10 uM to about
0.00068 WM. 1 A WO &Nt 9Rek S8l o@fdsomé fnuérRidn i il : 506G Confrllété for the first

20x q}h%ggpnailﬁg @MW%@ cﬁﬁﬂ?l&edduteg§? in o% ﬁg@t @gmpound is added
at 10\ ﬁd’l?ﬂﬂ fl) cBifre, tGAYe a EnalMSYdcntaairiting, of QO(% \§fures are incubated at

37°Cf|)§ g‘h&& 11'01' B cf 99 al:l'é) &xpéqétgljﬁs ﬁa‘ﬁ&{ ‘ﬁpﬁz—ﬁ Qn(( lLﬁIf So b ?7 EL%SA (R&D

Systemnsp m—aamwms@ E=vele pte rﬂhw“%ﬂf’t“!ﬁﬁ“@‘}g‘t pa?due?%wée présence of an
amount bf é"&ﬁnﬂgl}% §5hd quﬂtﬁg, antN¥C, USAYu1dté dsinigoh-Tiaéae regfealidg sigmoidal

dosereponse SRR O R 9P 1. Rt 7d B Rp e iRy iope Oraphead
Prismigd.ol). final in the absence or presence of 30 .
conmpounds. Conpounds of the invention are dissolved
i n DMSO (Scﬁgma) and further dilutions are done in
culture$ SelLEpoliferatiom A5aet o1 ¢ yse. The final DMSO
concent rcatlitings Namalivh, ME$Zpsargld#T-B greadbinired Gropgidg Devische Sammlung

&ﬂa@w m&%ru%d ﬁﬁﬁtul‘eg Rl BrduldiWeid 6EMiRyY)- e cell line KG-1 is

atlon sarethenlnc at ed 2
obtarapd gcp@tlqurﬁge%a@@'pe ghl&lr% é?ﬂngssgsr &9\[, H’éﬁ\) Belpprghfs ration as
indicaRldIbe énaﬂymldinle iric@thovtibi :sanﬁaisw@nwﬂdelumea agfoligwanyed

for Tth tlis afe\ efalt%i lm§ @eh%te(s%pm%gﬂs ]ﬁpﬁftﬂ@ﬁi mé\ﬁ\ The cells are pre-
USA) . are cu at ed usi r@ non- |

treatpdyyfte swmndgﬁtghﬁltd% 180 8-ty &8 8rP0&, 0.4 SFF QPN Rg frfle

conéef?n?atiog ot M R a4l %b@Ms@m hq:u@&(e 7P O AMhnVidified lcbailr 6% CO, for

72 hours. agne m?crggulrlg of Bﬁ thym:dme (Amersham} is then added to each well, and cells are

incubated again at 37°C in a humidified incubator at 5 % CO, for 6 hours. The cells are harvested
onto UniFilter GF/C filter plates (Perkin Elmer) using a cell harvester (Tomtec), and the plates are
allowed to dry overnight. Microscint 20 (Packard) (25 ul/well) is added, and plates are analyzed in
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WO 2008/ 027542PCT/ UsS2007/ 019182 5.801 |.L-2 and MLP- 3a

Productioniby T Cells F{BMC are

depl eted of adherent nonocytes by placing 1 x 108
Wozﬁ,\éﬁ 58 10 m conplete medi um (RPM 1640 sup@l/@sReacs:

Yo heat -i nactivated fetal bovine serum 2 nM

5L-glutamne, 100 UmM penicillin, and 100 pg/ nl

streptomycin) per 10 cmtissue culture dish, in 37C,

5 % CO2 incubator for 30-60 m nutes. The dISh i.S
TopCowrABRT (RRelrie BAdialts RIS EoT.aPF THiaHE: ZAFERTARHIDBRME ool

pmhﬁ@bbrsls 351Eu1RALd b:,f aveﬂagb;g afl @GpAicitesemd abeetizion tatsé PDYISCh@ntrol (0 %

o] 4R R e R IR 00 DAAREA PP T o

calcuBlrdaping n@n-hma%relssg@ piemelidal dpsp-iegPoRscs FnERIEng the top to 100 % and
bottofl 18004, wi¥3Rg vdrmbid sl@@t(ﬁr@% rridmdd.00). anti - CD19

10beads, %3 m anti-HLA class!! beads, and 56 pl -

anti - CD14 beads The ceI l's and bead/ anti body m xture

I S r ot a$.804 ehmpuepree g 5, otit es at 4C.

PUf I fi eﬂmlal%lc&& M&rmmqﬂwéé%bﬁmt éi?dd%x Surldyof ale
net. Typical yield i‘ Ergut 50

mve:@mforth}lopq, W%‘%‘? ?N); Lpf Epy, @%Il) L l A P 30 n%n/utes Cell
lysatésland primkddant pitled @smaticpresipitbiediwith Epo anttntorQMramantﬁddybmedxately

by s%éﬁfcﬁt Itg\mg}{%@lotg Bre pﬁﬁ’eed lﬁlﬂ lph&%ﬁ&-AY&?dslamB B{S‘ﬂh@é% 0hrddpho-Gab1

n vvas four_ting
(¥623h @pbﬂ%%eeﬂmdi%lpﬁbsm nal yagq HRIDFLRP 1 g ImsgsQuant
sofivaid®blecoRADORERES)ar e diluted to 20 tinmes of final in
a round bottomtissue culture 96-well plate. Final
concentrations are about 10 p. Mto about 0.00064 aM
A 10 mvp&BScceRCyeleAnalisiis of the invention is
di | ut edcliofe irbarséOiit BV &Etnblﬁ&urft bf £$on%ﬁncﬂbﬂthﬁ in@dtion

M I n riall t
oversiensy RO RO RGP TRED S Eedy s b fc PP  Beton
Dickingbrt) apmrditptognane fagtufer mtoth@wewv@e maiﬂm& %ﬁﬂls &1 apalyzegipy a
FAc@éJaﬁﬂéF ASw ) BmbRE WY RdaBt L RO ke (BSct8h BIRinksH). 2- 3

days, and supernatants anal yzed for I1L-2 and M P- 3a.
by ELI SA (R&D Systens). IL-2 and MP-3a | evels are

nor mal i 386.6t Arep®sanpualsispr oduced in the presence of
an anuinof.. Tre&tOIRH ilisy ortah%mbﬁm%ml b&ﬁ‘pouﬂ@ gftE@ﬁlQ&ltlon at

cal cul ated using non-1inear re a
variqte e pRSHOREE VEh S AT RGY PR SO O TOE el ere ncubatod
with bﬂaidxﬂml bindDgYrotein laddprogidivar iodidé GBISB[DpBeI(o@)écpHIDadnutes Samples

arc 1ﬁeg1u¥§%§)‘gklaﬁ_§ﬁ.,e§,y80 3 Cell Proliferation Assay

MJUTZ-5, and UT-7 are obtained
fromthe Deutsche Samm ung von M kr oor gani snen und
Zel | kul tsigoen 1adTekasBasanschwei g, Germany). The ceI I

l'ine KG; d f e <

Col | ect II‘%)arr]n f nggé%‘? %&{Eﬁ%&c{ %ﬁﬁ E‘%gr St on ger 1% 10
cells30d Agl LipbBdiainne3q00 WVWQEWETWMBWWHB|’£Q)ﬁalill.§aqﬁ!§g§up%ctlons
Six ﬁ#rﬂolﬁ &a%gikictkdn,n@tﬁls Q& eQlel Q0B DMSO or an amount of a@@lnb@una lb€the

| at es at 6! er

invepim &ucﬁ%@ee@q'w'@ '%?Séaymi éi‘?%%ff*g 3?!? b&ﬁ%&&ﬂm@?@f (Promega) and
meag@Uilsing@0umibOmetkr (Durder DBsifk). 0. 001, 0. 0001 and 0 W

in a final concentration of about 0.25% DMSO in

triplicate at 37Cin a humdified incubator at 5 %

Jlor Amti-pegpliferayeAelivil¥ocyri e of 31-1-thymi di ne

(Aner shampné expelipentagidiegioliferagendifenaifbertadmebrgsithds parvided herein

35 . | t | qug-,l
were E%st%&“’@ﬁ?}ilag ﬁ 0@ H'I?’Y 0, EK_ rln i‘ﬂh beeijéllg Q&‘Q@ir%rto the cell

e ce ar e arvesh_ ‘;
prolifpiptian s @y septantiphly %"@f‘a"ﬁP 5@%%68%‘@3 3 1% 7ReY EF [ eompounds
exhibRéd 1CHARWERS Intthe fahEERIRC .S 1@ |INISorNatiabea @ilg 0elOd Dweld uM for HN

to dry overnight. Mcroscint 20 (Packard) (25

pl/well) is added, and pl at ef6are anal yzed in
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WO 20081027542PCT1US20071019182 TopCount NXT
(Packard).{ Each wel|l is counted for ome minute.
Per cent |n\FT|b|t|on of cell prollferatlon i's

cal cul ated by averaging all triplicates an
Woﬁ%’?’ﬂ%ﬂs“%l ng to the DVBO control (0 % i nhi bﬂ)tClTéU 0071019182

Each conpound is tested in each cell line in three
separate experinments. Final |Csos are cal cul ated
usi ng non-linear regression, signoidal dose-response,

5q censqmzttﬁ@b A HIIrel()B@@euEm G300 Qo 36 pRTFobRIOCMERY telisDan(0.005 to 10 pM

for PCaIJ @8 J a%tlgtg ?'léog'\’ %f‘ttc‘g{"f’ l‘n@é hp‘;%‘#;% 2 ot?ﬂ:ﬁ‘k%ﬁ‘%ohferahve effect

on varmei; b@camelli reated with DI\/BO or an anpbunt of a
C 0 rrp ou @a&thel; %eﬂuﬂ&ﬁ,%b Qﬂmgrpéhotlableﬁﬁ ceil m@, '@BG@hiﬂla@iﬁma

et A TP GO o B S 53, o
two humﬁmblaﬁmm teditlimed, SHHSY 5 YSplarivedfenpt lame Alarrow netastatiaisitsgitrisomy

of chré&{ggggll qé exvﬁ{'c ‘Rjgg 5@%#8 K rwglgg@dsﬁoﬂ{ ﬁxpﬁﬁﬁhﬁ%{éﬁﬂ rhefastatic

site; pqevéczﬂmlmd@a*blmodp mogerpg PRl of "F&t“&"%‘&%" gl’?d‘“ﬁ?ﬂr%?%‘éﬁe
obtain@dfrom St'mcn TRt delMfgaiweais progn hpHlge@asage swibbnwrols were frozen

down ée'\{bc‘uldc Hltrd: oege{l Péglﬁ%()dlcf}ég Wﬁ'& %%%%Quéedc;ﬁ ey fbl o%ta"m?{ 0/fiMSstock. Celis

or an anount
were pigahoRbovediiplatdsat § nIErelinh 09w matigRer, wetk &ﬁilawa“ﬁﬁlwdd% adhere

overm%{'n ER{?E fa%&%%%@'uillﬁésﬁghcj%bgtga {grﬁfl g%r(f?zg Fd ﬁévﬂfﬁ% S¥eedight Eddbation,
cells et n TP R A oL 5 srgrpottes gy B ai%ggg’r%?"d 0-0001
and 0 [RGRGH alishcdntr@n@y QWHDHIS(MB# 072 iMdvelfrésimént perixfdt WaH proliferation

was dé?énqlgedrhy%%ﬁetgyrg? c{elg prBM§8m on'a A?s%p t 05 %veé'%?lcﬁl%eﬁ from the

transfororg data dsiog nwmenmmsiowaanow rdPWSSPPPﬁ?é‘S‘ﬁ%) GraphPad Prism v4.0.
then wagfag eWcBﬁPcﬁﬁﬁseéﬁhfba&/d Y@s&"b‘al@dfuﬁ ﬁé reﬁ'l@ of 0 1 yM to about 1

Bi osci ences I's are incubated wt

mM fioyi TREOrry il 065 &9 #hoshtFOpde far MIETMG ‘é?dllﬁd’ew@ B &5 &WP@W& SYpY; and

0.000f & 0. iQM%PS'k%MCS&&HPl BiesPRANIE aRBThZ M6k ddfipBEdf prowided herein
yci f er ase As sa

posseianR PRI S B S ISE S0 P14 pg of AP

-luciferase (Stratagene) per 1 x 106 cells and 3 p.1

Li pofe Of‘l@%@dlg)gglg of the Wvﬁﬁtﬂﬂ%s}cnﬁﬁﬁﬂﬁ% ard fidet 18 Be krely
manuf act urer' St rUCF] ons.

exom g BTG LG e ST I2SSP7 PEATLEE Soeh Rl inegpg mor tan
routuﬁﬁ?@lpmﬁnemfattal nmnpcusrmiumﬁletnth of spevibn torgppundsy materiais epd procedures.
All sﬁﬁ teéxy Hdidfned a?‘%@o%g‘iﬁé( to%'wqgud HE kB BBBe [n¥&lion RiM 4r€ EncBRgassed by

trate ronega) and neasured using a l-um noneter

theal’(l’ﬂﬂeﬁé iMesigns). 5.81 Anti-pronliferatiye Activity
. 351 n ongllerpe patems) patempplicptiolsishé pultlicatmnefefest taotferein are
mcor;%agt&?ilg}enﬁ %ﬁﬂgy mﬁ_ﬁl@% O%ng,%,q of %Eﬁtff&aﬂ\ﬁrcﬁ‘ aﬁ)e%%'eg&céj &i th application
is notgp edmissiag tebsve eheair Isawhb%eéxsaflwoa’ﬁt 19 s yvention thetut soope of
the inS&Hifh dbektar UnderStodd Willh refeerich & thd egendddethiman 5. 80. 3,

above. The tested conpounds exhi bit-ed | C50 values in

the ranges of: 0.5 to 200 phil for Nanalwa cells;

0.0001 to 10 pMfor HN

.97 -



WD 2008/ 027542PCT/ PS2007/ 019182 5q cells; 0.01 to 20
pMfor [1T-1080 cells; 0.001 to 30 p-Mfor SK-MES-1
cells; and 0.005 to 10 p.1\4 for PC-3 cells. These
results show t hat conpounds provided herein exhibit
anti-proliferative effect on various cancer cells. In
anot her experinent, two human gliobl astona cell
lines, T98G (glioblastoma 5nul tifornme; mnmutant p53)
and UB7MG (brain grade I11 gliobl astoma-astrocytoma;
wi | dtype p53), and two human neur obl ast oma cel |
i nes, SH SY5Y (derived from bone marrow netastatic
site; trisomy of chronpse®s1q: MYCN anplified) and
SK-N- MC (derived from supraorbital area netastatic
SI e; , pseudo oi th nodal chronosone nunber of
i t‘ﬁ cﬁfg"fnﬁprgﬁnde m ce) were obtained from
ATCC These cell lines were grown up; | ow passage
nunber stocks were frozen 10 down in liquid nitrogen,
Conpounds were reconstituted in B o obtain a 10
nmM stock Cells were pl aged l@ hlafes at 5 x
103 cells / 100 pl negkd-perAetst q26
to adhere overnight at 37C in a 94% hum di*fi ed
i ncubat or with 5% CO2. Fol | ow n@ over ni ght
i ncubation, cells were treated |n triplicate with the
| ead CC co ound§ at 100, 10, 1, 0.01, 0.001 and
0. 00d¥? %kaéﬂtéﬂﬂ% % FeARIsGHICTG Reorep s TWRCTONB 0
for azﬁ’ﬁohnur treatnment period. Cell proliferation
15wa €1=§ed by the 3H thym di ne cell
prol i erazi é’gg"% | C50s were cal culated fromthe
transt'drmed data using non-linear regression,
si gnoi d GraphPad Prism v4. 0.
The test%eééﬁé'ﬁ%oua%g@ie mk’{ﬂg'a | C50 values in the
ranges of: OmlS‘AM%thmet 1 mMfor T980 cells; 0.05

to about 150r PV L @F mddLME a‘f'ﬁlokﬁ O%Ju ga%y%}x%ﬁ&ged with ore or

56

for SH SY5Y; and 0.0001 to 0.1 1.
celI's. These™PE&EHPEE al so show t hat conpounds
provi ded) lesver windaossess anti-proliferative activity'

agai nst varigus. cancer cells. The

enbodi nent s gfs?ﬁrzﬁf’?f{/enti on descri bed above are

i ntended t o Ke: 3s:mer el y exenpl ary, and those skilled in

the art wll or I Le to ascertain
using no nore tﬁg ‘i)é%f'l(ne \é\@pg’fmﬁ%%) Ia ﬁ’@ le), said
equi val ents of sp@t@pﬁvbordmm:md@mmymmmd with @ne or more of

d 25A1 | t

procedur es. C qu v@%g&s arg, consi 8 Oxg, or

be within the scoe he in t'i on and ar
enconpassed by t He(G@ppéiigbdwbireirng. is S or SO, and whdrkin said

of the patents, patGRikyRRR bplibRP sBRGuRAR & @H’ﬁgl%halogen,

referred to herein are |ncorporated hereirn 1 n thei
entireties. Citafion or identification of any -

reference in tMC&Cg}apdyl-@abllolmem%erB@&ry@fbaﬂde@l Bh&Mly substituted
that such referencq? I s availl ab etﬁ@ \/or art to this

i nvention. The furt L€oPe™8F S0t HEeTmErtPakoRs tself °Pﬁ°ﬂa113’
better under st ooskbwatbtad wigh enmcm-mt namgag (EppeuEadiself optionalty
claims. Cainms glohed HPON e fadleTH 2 4D : 1“Ceyalkyl, wherein Z

15 S or SO;, and wherein said (C)-Cealkyl may be optionally
substituted with one or more halogen; or

-98-



or a pharmaceutically acceptable salt, solvate, or
stereoi somer thereof, wherein: nis 0 or 1; Xis Cl12,
C=0, or CS; R is: a) -(al2)nR3 or -CQ(CH2)i nR3,
wherein mis 0, 1, 2, or 3; and R3 is 5-10 nenbered
aryl or heteroaryl, optionally substituted with one
or nore hal ogen; b) -C=YR4, wherein Yis 0 or S; and
R4 is: (Co-Co)alkyl-(5 to 10 nenbered heteroaryl or
heterocycl e), said hetemaryl or heterocycle .
optionally substituted with one or nore of

(CT-Co)al icyl hal ogen, oro, (Cl-C6)alkoxy, or
-Z-(O-E%?ﬁzrﬂ%%l’?h%ﬁ‘érein Zis S or S2, and wherein
said (G -Co)zmk ks be optionally substituted with

FEA N TR TR R—
one or nore of: bl egenore( 6f - Gldpphkeyane; i(Csedlkyienedioxy: (Ci-
optional ly substjtuted w ne ..or r e . hal ogen; )
(Cl-CB)alkyl its )&%"E{t f““’o‘*#;?ﬂ%ﬁms“ﬁbs%‘fgig‘%'%?%lhw HVr §Rge baloges;
or nore hal ogen; (rCsaly], @sellentiokally subsfitgied with one¢ er wBoro haloger;

502, and wher ei noiﬁdé%%@g?%h%goﬁ?ﬁ%?ﬁ, C@QA GRR Ak %r more

substituted with

- C=ZI NTHR6, wher bélpgelband 0 or S; -and R6 is 5 to 10
menbegqdy af oth-cohipet eroaryl, optionally substituted
with one or nom of: hal ogen; cyano;

(C1- Ceal kyl enedi oxy; (CTC6)al koxy, itself optionally
Supst A baskrRehndf Ema@la@reEr nore hal ogen; (C/ -C6)al kyl,
itself optionally substituted with one or nore

hal ogen; or (Cl-05)al kylthio, itself optionally

substituted with one or nore hal @ggapn; and R2 is Il or
(CT-C6)al kyl. 2. A conpound nn SUADE '
rtle..<lRe OD N |
R R®
a

1 '

or a pharmaceutically acceptable salt, soivate, o sterevisomer thereof, whereim:
nisGorl;

X is CH» or C=0;

R’ is -(CH2)wR’, wherein m is 0, 1, 2, or 3, and R? is 5-10 membered aryl or heteroaryl,
optionally substituted with one or more halogen; and

R® is H or (C;-Ceyalkyl.

3. The compound of claim 2, wherein X is C=0 or CHy; or
wherein R® is phenyl, optionally substituted with one or mors halogen, or wheremn R’ is

furyl or benzofuryl.

4. 'The compound of claim 2, wherein the compound is:

-0g .




or a pharmaceutically acceptable salt, solvate, or

st heoi soner thereof, wherein: nisOorl; Xis CH2 or
C0; 12.2 is -(CH2).R9, wherein mis 0O, 1, 2, or 3,
and R9 is 5-10 nenbered aryl or heteroaryl,
optionally substituted with one or nore hal ogen; and
R8 is Hor (Ci-Cs)alkyl. 3. The conpound of claim 2,
wherein X is.C=0 or CH2; or wherein RO is phenyl,
optionally substituted with one or nore hal ogen, or
wherein RO is furyl or benzofuryl. 4. The conpound of
claim2, V\herei n the corrpound is 5. A conpound of

‘¥ : CCl T- a phar maceuy i
accept abJye g,;, ey vat somar
wherein: "X I isCGrr S,

(Cs-Cieal kyl; §Gs- CtealkoxY ( Co- Clo)alkyl .(5to°19
rrerrbered h w or hetero%ycl e), said hete
0

or he Eo

onal |y subStituted w t#$dné ors

nore of (Ct-C6)alkyl’, hal ogen, oxo, (Cl-Ceal koxy, or
-Z-(Cl-Co)al kyl, wherein Zis S or SO, and wherein
said (Ct-Ceal kyI may be optionally substituted with
one of compomnd bifoagen (IIf; Co- Cr eal kyl - (5 to 10 nenbered
aryl), said aryl optionally substituted with one or
nore of: hal ogen; (Ct-C6)al koxy, itself optionally

substituted with one or nore haI 3
itself optionally substitutetk
hal ogen; or -Z-(Cl-Ceq] kyl -

gen; (Ct-C6)alkyl,

4 or nore
S or SO,

and wherein said (Cl-Cdal kyl y e optlonally
substituted with one or nore hal ogen; butyl-CO O tBu;
or butyl-COON; and R11 is Il @m (Cl-C6)alkyl. - 100 -

or a pharmaceutically acceptable sait, solvats, or stereoisomer thereof, Whercinf
X is CH; or C=0;
YisGor§;
R is:
(Cs-Cigialkyl; (Cs-Crodalioxy; -
(Co-Crojalkyl-(5 to 10 membered heteroaryl or heterocycle), said heteroaryl or
heterocycle optionally substituted with one or more of (C;-Cqalkyl, halogen, oxo,
(C1-Ce)alkoxy, or -ZHC1-Cg)alkyl, wherein Z is S or SO,, and whersin said
(C1-Ce)alityl may be optionally substinited with one or more halogen:
(Co-Croalkyl-(5 1o 10 membered aryl), said aryl optionally substituted with one or
more of: halogen; (C:-Celalkoxy, itself optiomally substituted with one or more
halogen; (C;-Ce)alkyl, itself optionally substituted with one or more halogen; or
“Z-(Cy-Co)alkyl, wherein Z is S or SO,, and wherein said (C,-Cglalky! may be
optionally substituted with one or more halogen; '
butyi-CO-O-1Bu; or
butyl-COOH; and
R'is H or (C-Ce)alkyl.
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6. The conpound of claim5, wherein Xis C=0 or CL;
or wherein Rl is pentyl, hexyl, pentyl oxy, hexyl oxy,

t hi opheneyl or ftuyl, or wherein Rl is phenyl or

met hyl - phenyl, optionally substituted with one or
nore hal ogen. 7. The conpound of claimb5, wherein the
conpound is: triLes-b.. kbyl rj:Ifrba a 0 0 et, 04
j4e.abo a a aanirt...cenbo artlLed-bamarg.j4"S

Cl YLI *bme chynx: 407.00 O

6.

The compound of claim 5, wherein X is C=0 or CHy; or
wherein R'® is pentyl, hexyl, pentyloxy, hexyloxy, thiopheneyl or furyl, or wherein R' is

pheny! or metiryl-phenyl, optionally substituted with one or more halogen.

The compound of claim 5, wherein the compound is:

R
S st
&t
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r Arai raec40.?:5.0:,:xartsc4b. " Oet e CO - 102
- 8. A conpound of formula (I1V): (no or a
pharmmaceutically acceptable salt, solvate, O

st emai soner thereof, wherein: X is Cl12 or C 2t,
YisOorS;, RDis: :

wﬂfi@ mﬂ:é-b
ot ook
W‘b‘ W
O O W
Koo oot
/\Gyk’m W
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ProPYL butyl. PentY4 or |anYi; ProPYioxY, hatYl oxY,
Pent YI oxY, or hexYluxY; 5 to 10 nenbered aryl or
het eroaryl, optionally substituted "with one or nore

hal ogen; cyano; (Ct-C6)al kyl enedi oxy;

"(C;-C6)al koxy, itself optionally substituted with one

nor e hal ogen; (Cl-C6)alkyl, itself optionally

~substituted with one or nore hal ogen; or
(G -C6)alkylthio, itself optionally substituted with
one or nore halogen; and R4 is 11 or (C 9. The
pqung g;i al m.8 8~ herein Xis 0=0 or Cl112; or -
V\/(]Gf%l n &sﬁaprop " butyl, pentyl, or hexyl, or
wherein R13 is phenyl optl onal | y substituted with

wherei n t he conpound |s

one or. nore hal ogen. The co o%nd of claim8,
ortITIIi:4lthatil=1 \1/4&% cr cJre

~T) 1:Cti 4,4:4 tbs th

{tv)

or a pharmaceutically acceptable salt, solvate, or sterecisomer thercof, wherein:
Xis CHy or C=0;

YisQorS;

RPig:

propyl, butyl, pentyl, or hexyl; propyloxy, butyloxy, pentyloxy, ar hexyloxy:;

5 t0 10 membered aryl or heteroaryl, optionally substituted with one or more of
halogen; cyano; (Ci-Celalkyienedioxy; (C-Cqjalkoxy, itself optionally substituted
with one or more halogen; (C,-Cgalkyl, itself optionally substituted with one or
more haiogen; or (CI-Cﬁ)aJkylﬁ:no, itself optionally substinmed with one or more
halogen; and

R is H or (Cr-Ce)alkyl.

The compound of claim &, whersin X is C=0 or CH;; or
wherein R" is propyl, butyl, pentyl, or hexyl, or wherein RY is phenyl, optionally

substituted with one or more halogen.

10. The compound of claim §, wherein the compound is:
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rodrcef y IritQediroo trO - 104 - 11. A

phar maceuti cal conposition conprising a conpound of
any of clainms 1 to 10. 12. Use of a conpound of any
of claims |I. to 10 in the manufacture of a nedi canent
for treating, managi ng or preventing a di sease or

di sorder, wherein the di sease or disorder is cancer,
a di sorder associated with angi ogenesi s, pain,
macul ar degeneration or a related syndrone, a skin-
di sease a pul nonary di sorder, an asbestos-rel ated

di sorder, a parasitic disease, an imunodeficiency

di sorder, "a CNS dlsorder CNS i njury, ather | erosis
or a relatqg di so sfunctional ggﬂ;ﬁﬁi%:;°
rel ated dliﬁfﬁgf nopath;;y

Fa rel®ted di sordery 11.

- di sorder 13. The use
“of claim 12, wherein the nedi canent is to be pr epar ed

to be adn1n|stered or nor e addi t Lonal tive
agents. Qﬁ&%m 12, &%&u@%ﬁ
conpound, a=pharnadéut|cally a abl e salt

sol vate, or stereoisongr thereof, is to be pgepared
to be adn1n|ster§gigj:$¥{z%56 parenteEalLéggiEEEZ;m
single unit risin any

of clains 0 40, whi®h is optiongfl1§ a tabfet or a
capsul e. ‘

aﬁuvn@:@'-o %n § S
e el %ﬁﬁvm;@“
W»YLCEZ@ MnYn@@“m
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11. A pharmaceutical composition comprising a compound of any of claims 1 to 10.

12.

Use of a compound of any of claims ! to 10 in the manufacture of a medjcament for

treating, managing or preventing a discase or disorder, wherein the disease or disorder is
cancer, a disorder associated with angiogenesis, pain, macular degeneration or & related
syndrome, a skin disease a pulmonary disorder, an asbestos-related disorder, a parasitic
disease, an immunodeficiency disorder, a CNS disorder, CNS mjury, atheroscierosis or a

related disorder, dysfunctional sleep or a related disorder, hemoglobiopathy or a related

disorder. or TNFa related disorder.

The use of claim 12, whersin the medicament is to be prepared to be adminisiered with

one or more additional active agents.
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14. The use of claim 12, wherein the compound, or a pharmaceutically acceptable salt,
solvate, or stereoisomer thereof, is to be prepared to be administered orally or

parenterally. -

15. A single unit dosage form comprising a compound of any of claims 1 to 10, which is

optionally atabletora capsule.
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