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WD 2008/ 039489 PCT/ US2007/ 020765 5- SUBSTI TUTED
QUI NAZOLI NONE DERI VATI VES AND COVPCSI TI ONS COVPRI SI NG
WERDSNEHBIODS OF USI NG THE SAME Thi s appl i cat i POT/TEB0TE20765
priority to U S. Provisional Application No.
60/ 847,471, filed Septenber 26, 2006, the entirety of
which is incorporated herein by reference. 5 1. FIELD
OF THE | NVENTI ON Provi ded herein are 5-substituted
- qui nzol i none d%ri vatives. Pharnaceutical _conpositions

Co D MUK ORISR 4D N EHORS, Of LNV ATE SAME

di scl osed. 10 2. BACKGROUND OF THE I NVENTION 2.1
PATHOBI OL 0¥ agplicaitddCHEmANGo@Y H-R. DIPSABIMS Appiicationi Mo. 60/847,471,
[ i ' r
R SLAChEL 28 R BY P B NG ERSE bl B rIMBRE
i nvasi on of adjacent tissues by these abnormal cells,

1.0r 1511&1},’13@15\11{%1@%% borne spread of malignant
cellsto reglon al Ic%n?sﬁano es and to distant sites

(et ast asi %V'“E‘J"F'ﬁl" uisHuEEd A g knone a?"vrar'rﬂ%gremaceutwal
ccﬁﬁﬂrbdlltleﬁs doﬁ(i)h@rag hetcBmbouhds 68t méthods fOikkdating, PRevPitigAR6 managing various

d,sorgers b %lso%.sc L m nor preneopl asti ¢ changes, which
Aaer aih conditions progress to . neopl asi a.

The neoplastlc | esion may evolve clonally and devel op
22N | BACHAGRBYNIRBFCTTY INVENTIONASI ON, growt h,

met astasis, and e eroener especr al | under
cond?di onEATHQRIQL REANGERAND OTHERDISEASES { he

host' s er'(Ddﬁl&r &Lbhyreubdrz%a@ﬁmamluytan uloreas&nq&t .qfnﬁber Jf@ndnnar cells
ATt Gomgigiven T00%) CophyPieicg ok foeital Woths Sy ieptRipotel i, or

lyophatere bldoddarmgspreatbefonaligeaht icellsde regidnal lgmph aodes dndc@ldistant sites
(njre'tzfs%i@} %lﬁncam&ﬁolk&@zﬁlﬁ%&r&ﬁ%g mr(ﬁt:atg gt éaH&g |s a multlstep process

on, rectum prostate br east raln, I ntesti ne
thytrheging it aree Regneerlpie changes: Mﬁrfésmryomémcnﬁa'asortdrr@ns progress to

ne@@ﬁga arhepes;srhs% |lé§lbn@|§l§9evol@5 clof BQ@Je%#jaﬂ\iﬁ"dréﬁgmg 3§pacrty for
as s sce ul ati gns e i nf ect.ed

ingpiar: RO Grecisus e JRPy Bt bsstreiaty Lo COHom g BUE the neoplasti
» ceoweapy the b@st is imsuhasurtellante. GRIIIIHnBrGBioff; alﬁﬁcEKala,l‘ B., Immunology, 17.1-
11 lﬁgloegd rY'rQJbry)eéiaimlieMd ”19B§‘) case of blood cancers
1e oNmy) ew treatnent options are
avai | abl e Thers pean eapmpurwerﬁtxcefmﬁms high are dpssribediadatgif in the medical

lrt@ﬁtdré" B0h PRABRANTRE EABerlor 2RI 284184, Ir&turh, rékedte, Beast, brain, and intestine.
n. A_trenendous degggﬁé{heerefore exists for new

‘P‘H ge QhenEY FRYLUES 8% ST Popaipniages, puagw cancers develop,
aqrdaats sesagBibid fiopuledac€e.g., p&:@lel\rhhmedl yvﬁme\IDS o eresivalyadxposed to sunhght)

grﬁ&s %v@ggd ot‘rpfop ﬁ'l\éltIQL g%gt cyf%gﬁc ?re ”@8 Re exgnﬁrg i Bz %ase of blood

nown as a gl ogenesi s. ever a e FTEC
canpgrp(agdniliiple mvelomah den trenteparfi optjenseass avatizhle esgeielly when conventional

ch%ln'éﬂie%? @ﬂls and Bor¥DSdrrod tﬁ'ﬁﬁ?larﬁgtlc;nhﬁ A6 aABHHG £ #Bméindobd ®mand

retion_by the t Hm)r cel cyt oki nes with
‘h‘a’ﬁ oG E°r BF8 peefend cepppsifions thit "T"rllfs‘tie‘l:?ttﬁ&'i Rtignts with cancer.
i ncl ude aMaly cypasiof daasercare hisbeiabd vith new groﬁlrM/eh;sél d6riafion, a process

kr%)@l/nk%ls a% %,g&é_%i‘sgl §%9§Ql (g éhe_lrﬁf;c%wl % {%ggg% SV erPJ)r rgéuc\é\é angiogenesis have

begpelusidatgd. Tk mest diret gf hesermashadgms islths scmtmg:br thehtgmor cells of
cﬁél@r@d qlih%giggerm &55@@5&3 Eﬁﬁqplteh&' cﬁé&b%ﬁ@lk’iﬁ&%&lﬁ&%ﬂ@%d basic

of the extracellular patri x where sone cytoki nes
fi @-PBIP%H grc(vg é‘actor&a,h—éﬁf am@geérgb Nascplar %rgﬁthaqrg (grodgh factor (VEGF), and
TNP@U ot riatiddly,@@mhbrellficanuelbast Argiogenicljeptids thr@igh the production of

pro{éaseg IT.ngittl"n %sequer%%ge%(gggnél(?f%hf g&Ir/aye% ag Z1/a r%ozlga?e some cytokines are stored

(e.g., b-FGF). Angiogenesis can also be induced indirectly through the recruitment of inflammatory
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cells (particularly macrophages) and their subsequent
rel ease of angi ogenic cytokines (e.g., TNF-a, b-FG).

wa2ua/08|8y of ot her di seases and di sorders ar eP@l/8682007/020765

associated with, or characterized by, undesired

angi ogenesi s. For exanple, enhanced or unregul ated

angi ogenesi s has been 5 inplicated in a nunber of

di seases and medi cal conditions including, but not

cqlls gpardeylarly maseqphages) MW dheicbieqrengredess feneiopariopaelines (e.g., TNF-o,

biFagryascul ar di seases, retina neovascul ar diseases,

Ij Iuggg: Iez égﬁ%&a G egéljgéaaésl ag{i] ﬁg{)rdgrlg %{eaal %oscg%/lcéi e\%llh or characterized

bﬁluhéersgbctangmbgswse For exachpleuenhamed neuntegdasbsgidgreasislhasbeen
5I|c§t\49 dl?eﬂges%f?&]ﬁik&lbﬁ f dltﬂ:ﬁlls %ﬁ!du‘%’hut%)?lnﬂ%d to, ocular
|n1 e etlc retinopathy; retinop

nfﬂvewatauﬁlmayes @mr%é%llne@fawar Fléfaée% Fedina nmfwa@e fhisgasesq ybeosis

(FbAHENatibLS R Siied) vidal &E&E&!sagce'n&ic cﬁ§eﬁ§¥5 | lhﬂa?mmﬁenq' diseases, allergic
prollferatlve V|treoret|no SB A%cor

R E N e R 51 51 oo ncl,butare not
lipiteditoe tdha(bamﬂfetmmmyaneﬁndmﬂ@ Iof prefaturinG cordea gramEjactldﬁaiyeovascular

e usef f various
sl sl h S A R ERTE Ol
CANCER QJrArcevmierm eanpaunds thay\ramegntiohangfogenesisrog G‘rhjblt the production of
cGDET B RRNcIudINg TRPE! mdyRNBEH in AHfmenf i cBdrkAtion of various
treat ment to eradi cate neoplastic cells in a patient
diseases and o diiegsockdal e, 1998, Medicine, vol. 3,
Rubenst ei n and Federnman, eds., Chapter 12, Section
ece r r al so invol ve
b| oI g% Cam&@ﬁﬁTﬁggﬁf)@ﬁ%ﬂ Al'l of these
appr oache£upesteangeg tiefapy any iDOIvdsangbyciwmiotheraplchormonal therapy
a:ﬂ%r r§&1£non$l~é5&%%o efréélﬁca@ﬁréﬂﬁks%c cHBYn Q%at%\?{s@'e%d Istk&dle, 1998,

due to the health of pat 1 ent_or unaccept abl e
gzctnﬁevo&é;t B@Pﬁnstemmﬁempq yds »s‘Ehag@F ﬁ I%?"W(R" ). Recently, cancer therapy
cMdPkLinedlye bioragical thaappbraﬁﬁﬂuaothe@p}u eAll Bmales%tappﬂaaches pose significant

th [ I ffect V\,h
R AP B e SoreE i EATHTG "1 B SATAY AT L 0 e healhof a
pat@Enne mdyi tesmaccepralble &t the nattehe rﬁeqwnomally strgory ofdyawot @lmpddétély remove
nec‘o%'idsf?yﬁssﬁé di@adna% o}: %t‘ i ge{]\bﬁJnE{Ré’ né ?lagtﬁz{ t?sJSIYe exhlblts a higher

rven as Sin or nona er apy

. S%vélt'zesy @frﬁdzeteqn\; n ‘?quP‘s"Sé‘fet &qdla%bthﬁremp?a@\ﬂéwoﬁsv elifdg sayous side

effQEd) ru&n.eﬁan Qfer&@ﬂ§ﬁfelﬁ%iﬁr&{ asQlskle Jge:aame&ga, mm&an therapy can be
nmoved E +or|t‘y Lancer cellrc, ﬁtﬁ aments h
{F #EY e R EINYCY IRRIRGTh sy By grnee P ?ﬂ“f%’c?ﬁue Ot fipigents have
remw/edm:y npjaytly ofcapcateelist fBiaibgica ttepies andigiresnathierapies are limited in
n§M€ r fahcpgéy plfoldh'ce,I §|&eeﬂ%¥tgm&%rasﬁé§%+ Bgélﬁrg% alFrEJ sa'rr%mnk; ﬁlcludmg

estive tract rob

_ querae'e lopng, fa%ush‘gs%pfemct P@blfﬁ'é Rotllsesiafppctiantiere are a

vari ety vamh&ﬁmmroa&ﬁ&hd;rﬁpﬁﬂﬁﬁta‘ie B0ar¥y2bfl ABh6thé@peutic agents
C

t reat t of f . o
o3 P AT O T cane: A R PP GO Sy Hi14g)ty inhibiting DNA
sm:tltelssrendierrcmebdl)y or odireqtlgtiby émtibitingrthe biokyrivhesis of d¢dxgribonucleotide
trﬁ:’hg E?e%héorgfto ?Wrﬂl‘p}? péf)ﬁl:a(%@t\ 'agt?contc&jn %anhﬁt'ﬁnon Gltlman etal.,

event DNA relp I cati on and concom
G@é‘l"T“"bﬁ"G‘l@!"&ﬁ'? s: G’vr?éﬂmétwlaswa Bagis afi Meeriargpticscl enil Fd {McGraw Hill,
Nehey debar macol ogl cal Basis of Ther apeutics, Tenth Ed.

(MG aw fd 1\51\/1 t DSFte avallablllté‘ﬁ a

variety ofPsehisfsetabiliyg ?Y%S'eg FREnORSRRRY T R8=A[Sy hERgtherapy has
n’fﬁa}’]yradlbambaSﬂoskdaBt sfelidak evol. IVEBlulmnstem avd FedeBman, eds., ch. 12, sect. 10,

/nﬁxkFllaﬂ cﬁm tF&gﬁJuB@Q en@%c"e tox1€ handl:ﬁem&ﬁ&&p c;!agses sngmf' icant, and often
eno %era eutic agents are 10

d%ﬂﬂﬁ“’t‘h@%?fFFéFSaW“@%%gmé‘P‘g‘ﬁ? f"P'(‘,“'a'ﬁ{‘m"éH%P'?fP'Pé:r?"d 'mmunosuppress'on

dangerous side effects includi severe nausea, bone

mar r ow depressi on, and i nmunosuppression. -2 WO

2008/ 039489 PCT/ US2007/ 020765
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Additionally, even with adm nistration of conbi nations

of chenot herapeutic agents, many tunor. cells are
WO e®8es|Be or devel op resistance to the PCT/US2007/020765

chenot herapeuti c agents. In fact, those cells

resistant to the particular chenotherapeutic agents

used in the treatnent protocol often prove to be

resistant to_ other drugs, even if those agents act by
Additionallyfvenivith aﬁpwv@mftcﬁ@g@afquSPﬁ@heawagsaPe'st@digws many tumor.

cdllB 6re5e§sﬁ£ft‘ of develop PRisEHREY to tfmhsmatmeﬁgémia QBentsS Ih €c@thidRél cells resistant

ol B RS e pat B Earaopd S g fo be resistant o

otheciougs, weﬁ lifabdsse tageniscacs byadiffarcdt madhewis fiemahesgtolf the drugs used in the
I- |

A L L s

Bepagieod éwetwg;reaﬁtencm wanyiah¢areprove Qr@equfra%wéﬁz/ gpndard

cHRRISheFRBRRURESneASBLoRSIs.Pr Ot ami ne, hepai n and 10

steroi ds have been propgsed to be uséf in the

t r eat ment Oter dispases of copslitionsiazsogiated xdtbsor charpetgiized by gndesired
an¥adgehelis 206741 OHFchR By cat. HAbWdR1) séhe 8dmpouftds RECS p'%&lmﬁfkﬂwpam and
Sté‘fjil%g F.)Ne br‘rj:eergnj %rtéjpossed E abe use I\#O.lﬁm th5 treag‘rhe 6f caeptgm fsgéclfg ic ddlseases Taylor et al.,

S a si | EAT TReR Poe
Netufec?9(7130@ (1A82h dalkmah et 9le §tienvg 2213 B(18R1); ang AR dPat. Nos. 5,001,116 and
4980l ng cancer and other diseases and conditions,
inéludi ng for diseases that are 15 refractor
St andar 4 SHBdDTE S Vi et SeisEBRYd SFRtTepF e of reating
pthagJynd BAREDE Ia@rroapahdaﬂsir BREAB MU cblktﬁﬁa@yncthg for diseases that are

reduci n voiding the toxicities
B8 CaRepE B PYE 2 RS BT BHAD: EREiragy and hormonal
thg@rapys WNMVIBRAuCiag DiHiy ol ihNEING LaRiditRO afril/onvdidbadfebts aspmatad withthe
co?nUQﬁFoh&l%e@% gui nazol i none conpounds, and
har maceut 1car | y acceptable salts, solvates (e.qg.,
hydr ates), prodrugs, clathrates, or stereoisoners

3therggMMAIRqooprmEdn¢Emomet hods of treating and
The

managi ng var i, dlsea or djsaorders

conpri se ‘%IH i‘f"’éﬂ aﬁ% bsé‘“ﬁ%‘{ ?‘é’?ﬁ“{ inpng 8‘%'8P°d'f‘n§§ a’&‘ﬂg"a"“ace""“"y
adcematlmlltf solvate (vagchyerates i pradnes aehibies, aF byreakséreat theeeof.

anmount o

phar maceut IEl‘sco éﬁ chLafl[:llgee %{:@é{lsdo%grggﬁ{éleah’g mag{%/% various dl(s:r,ases or disorders.
Thy methedstcomprise agmanigteningdaa patieng irased Ofaeusbtrpqtmvm@e wanagement a
thbﬁpaitaeaw&fee@&mnpéfa%ﬁ.\as.mdlM,afeamefeuﬁ oflk FRARES Uy acceptable

rise admnistering to a patient

(l‘J rders \Mé %
saftysolyatey Profirugy eipt fi’l‘ee\(?’é FPYTPE By | actical |y
ef f ecti ve Alsrmonideddferetn a:errpdwddoimrmehd@vaheﬁsedlmasdsranmdnsorders

wplllgﬁf:ﬁﬁéﬁlé hr%ﬁil Jt i 29& g E&t%g ifin QJ gf’s %\%&ﬁ(’m P rrggh\)}ll%’tlaally effective

or s eol soner e re 0
arheungpia WOpmméedmr@a,l or@@hmpwtleﬂb' acsqprpgleesalﬁ,motvate prodrug,

18RI 6r tQEHBomer@RsddRg regi nens and Kits whi ch conpri se
a compound provi ed herein, or a pharmaceutically

accept abl &' eSS e PhfrBiar<Eal EpmEpSsfians single it dosage forms,
d&ingregimsasai kithe/hebfcom#nseDE'EAbbﬁB pehEdda] HerelObF £phakiniceutically
are 5-
BTl iy, SRR DBl e
phar maceut i cal |y acceptabl e sal ts, solvates, prodrugs,
acl at MAQLEWE%W@WWEWIW anot her

enbodi men pr oV

managi ng, Ihone eﬁ?"é’é’éﬁf’? ﬁb°""\?§f‘feosu §“‘1§F‘§’é¢8§é§‘a€m’&°“° compounds, and
plhirs adedidally avdeptable sdtzpiohaes, modrugy, Slavhirate) @nd Qerdoigabdrethireof.

in need o t

PCT/ uszoofW gg,gl}égm@mgg ent '?eéi\r?')e g‘gﬁ’gésa‘%gr%?'?"éai"f’“ag‘“ﬁ and preventing
vasiogpiigéasestand disprdersf ‘fv’@e'! fareprigpadminigiering to@mpe én need of such treatment

provi ded herein,
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or a pharmaceutically acceptable salt, solvate,

prodrug, clathrate, or stereoisoner thereof. Exanples
wobtoodiosmases and di sorders are descri bed herei PCT/UR82007/020765

ot her enbodi nents, a conpound provided herein, or a

pharmaceutically 5 acceptable salt, solvate, prodrug,

clathrate, or stereoisoner thereof, is adm nistered in

conmbination wth another drug (" second actjve agent")
°’d?fe‘t°|“%%ﬁ HivRrapeuticalbrRy PaRphy pericaferffestiveamenpb olshegmpound provided herein,

rﬁﬁﬂz{ceﬁnoanﬁadcaptglﬂe BAM, SsIVHtE Prddeugd clathpit) beiterBoiddifler thereof. Examples
es. of which are provided herein,

an
g‘gse\ﬂ%els Ia"‘gi'l%'fi%rﬁ?'@éjﬁcgbe Y#B®ds, or therapies, that can
be used i in athedEmitatlingantsye tdmptoluad pradidi:dlhc:einactriamhamiaceuncany

a&QﬂP&ié’ thts so%a? Ip%g'léi gl%ﬁ“ﬁ'arae 0 &Lllégi?omg‘%er&rf qs E&I\mls{epédtlﬁ gombmatlon

sur ger ranst usi ons,
wnh aashyir drie (' yrepnsiptive apantil groveatmisat a%yondamavmgﬁetﬁ include small

midRBuleY 413 1586 ﬁn@lecﬁl@@(e%pb?&elﬁi ﬁﬁ%ﬂfl$dﬂléd§ %Qarﬁ;ﬂestcff%ﬂﬁoh are provided
revent or nmana va% ‘?Fg gl sar dq@ Z}scrl hed here hth

hotpigps yredhas giet csHe YRRPGatifitrrries ¢ €iusqddp §°'(1@"@"°" with the

adm.ngtra|dnmfbordpmagep:f>oiaeasl)eré.h aiclude ot he nuslafitdditotshfgery, blood

trarﬁ us%glg’ i %Xétﬂera Bio o fal the ;o))é,era&:" agl%g(i’herape/ and other non-drug based

armaceu C os fons
thptaws drssentip uestdro tre¢t, mewhmrnmmgﬂ variahs &}asqé@emsameé herein.

sal t, sol WaidproREQAUr Pharthacebli@l BSmiicRitioR (e 3, %rngwmras;age forms) that
thereof and opt| onal Xﬁ‘a; second active agent.

canchemeghindhe Methorls PaRMidsd it | In gROSMRAdimendy F‘W’aﬁ?‘g'cal compositions
cEfpTRe didekapaiind pheided heieing of 4 bharmﬂiutﬁaﬁ}' )nccBlb'llableaﬂi sd¥te, prodrug,

ceutjcall C abl e salts,

ol ptubeoin gt B Ll RerlE R sl SRR PR Ry | o
hydrogen; halo; -(CH2)"OH (Cl-C6)al kyl, optionally
subst |tut;%@@§ or nore halo; (G - C6)al koxy,

opt i onal | ed with one or nore hal o; or

-(CH2) " NHf® onagehodjmenRerevided hﬁvmqij@gqqnpoup_@ of the formula (I):
(C1- C6) al kyl , optionallygrisubstituted with one or nore
hal o; -(CH2) -(6 to le=(enbered aryI) -C(O-(CH2)n- (6
to 10 nenbered aryl) X O - -(6 to 10 nenbered
het eroaryl), wherein Oer oaryl is

optionally substituted WFFﬁ R@ or nore of. halo;
- SCF3; (Cl-Cs)al kyl, itsel fR%ptional I(§), substituted

o RIS R U o e 5L e S

(- Gyvd(egen; @g%f(@lb)poblh@&o)ﬂ%ewﬁméw swbstitfsdiveiene pr more halo; (C-

SUbSUJaHkB 15431195\%5%th§1 onB 8t Rore halo; or
-C(O - p-cycloal kyl'); 35

Nelo)s Rﬂﬁre‘" %h!ér ein Rb and R are each
i ndependemydrpgen; -

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

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

-C(0O)-(CH,)n-(6 to 10 membered aryl) or -C(O)-(CH,),-(6 to 10 membered
heteroaryl), wherein the aryl or heteroaryl is optionally substituted with
one or more of: halo; -SCF;; (C;-Ce)alkyl, itself optionally substituted with
one or more halo; or (C;-C¢)alkoxy, itself optionally substituted with one
or more halo;

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

-C(O)-(CH)),~(C3-Cyo-cycloalkyl);

-C(0)-(CH,),-NRPR¢, wherein R’ and R® are each independently:

-4 -
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WD 2008/ 039489 PCT/ US2007/ 020765 hydr ogen;
(C -C6)al kyl, optionally substituted with one or nore

Wh2008/03948LC, - C6) al koxy, optionally substituted MT/OSHNB020765

or nore halo; or 6 to 10 nenbered aryl, optionally
substituted wth one or nore of halo; 5 (C, -C6)alkyl,
itself optionally substituted with one or nore hal o;

or (C, -08)al k%gg itself optionally substituted with
one or nore hal'¥™&%(O-(CH2),, O (C, -C6)al kyl; or

ﬁ:( OIO) - (CH2) O ((ﬂ@))amﬁlﬁoﬁtwnm smm:etwdntabyé br, de2 hbls

ydr ogen;

(C, - Cb) al kyI t.c af”P’W%‘)(u%‘% %“lﬁ’%‘éq e "%‘ﬁ {8" s halos or

nor e hal o; |6§o 18 yembgred aryhropfiahal g8y bstitageld, with one or more of: halo;
optional l'y Subst i t ut(ed cvyah& qg@f&b&mnmy%ui%hﬁed W¥londbr more halo; or
is 0, 1, or 2. In one provi ded herein are

conpounds of the for(Fflrpa)atkPW "Selﬁapt@‘@y\suf’ﬂq‘te‘?\l“’@ opg.or more halo;
Re RS (I1 )c(@icmﬂ_m(@rmgutdrcal |y acceptable salts,

sol vat es, 0 re rein: R4 is:
hydr ogen; ﬁ&d*(f‘s"h é_@-ﬁ’ 6t Eg"@@%ﬂ »optionally
RﬁisbsydrbgdnedcmmeomEnﬂ: OF(IE,eCJ)ﬂkyj, or([C1-C6)ﬁ],ky(£bt&dnhkby(§qbstituted with
opti grrgea(l)rlr;(or tituted with one or nore halo; R5 is:
hydr oge )" OH, phenyl; -O(C, -C6)al kyl; or
R{ G, hmysﬁnkyn (Créphailahabtignally pbsstituted avithygng i metedhalss antbr e
nfad,9;0r20 R6 is: hydrogen; or (C, -C6)alkyl, optl onal I y
substituted with one or nmore halo; and n.is
2. I'n one "2fAsfRavdimRent R&W*@dﬂwmgwmw"%ﬁfefm"'a<")
enbodi nent, R4 is halo. R*n another enbodinment, R4 is
(C,-OG)aIkyI, option ituted with one or nore
hal o. I n another eng Nis -(CH2)"OH or
hydr oxyl . I n anot her Ois (C, -0Co)al koxy,
optionally 25 substitut vatet ne or nore halo. In
one enbodinment, RS is hydr o=gen I n anabher ermlodi rrent,
R5 is - "OH or, . hydroxyl . anot her
a'ﬁ?‘iag"aﬁﬁ‘étﬁﬁgly “"FFPt%FH‘bf%‘é’rs°l¥ﬁ‘66&f‘i’ré‘ﬁ'te°‘s‘?-i5‘”ﬁ ereof, w erein:
R 0 (Gdrogdm) aailk,yKCHz),;om i(apal)kikyls uh&mamwstue@hnéma gg;a blﬁT( Q’lrmore halo; or
m)re al ky
oot SPar P, SRR suEHRR VER oo Fdsfrdie | OV 50
Rbme hsedrbwlr, ff@hlb)ﬂOF!Bphesylhﬂ(@g@ﬂalkylnora(ﬁoﬂh)eikyb aptouhiatesubstituted with
R6 i %né&-mcf;@}]ﬁbky optionally substituted with one
nor e one enbodi ment, n is 0. In another

Rgﬁb Budragsns or (CriCe)alkyl, pptionaly prbstituted StithAsg or moff halp; ond

nis0,1,or2.

In one embodiment, R4.is hydrogen. In another embodiment, R* is halo. In another
embodiment, R? is (C,-Ce)alkyl, optionally substituted with one or more halo. In another |
embodiment, R* is -(CH,),OH or hydroxyl. In another embodiment, R*is (Ci1-Cg)alkoxy, optionally
substituted with one or more halo. '

| In one embodiment, R?® is hydrogen. In another emdodiment, R’is -(CH,),OH or
hydroxyl. In another emdodiment, R’ is phenyl. In another emdodiment, R® is -O-(C,-Ce)alkyl,
optionally substituted with one or more halo. In another emdodiment, R® is (C,-Cg)alkyl, optionally
substituted with one or more halo. _

In one embodiment, R® is hydrogen. In another embodiment, RS is (C,-Ce)alkyl,
optionally substituted with one or more halo. ,

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

Compounds provided herein encompass any of the combinations of R*, R®, R®and n

described above.
-5.



Conmpounds provi ded herei n enconpass any of the
conbi nations of R4, R5, R6 and n 35 described above.
WO 20088898/ 039489 PCT/ US2007/ 020765 I n one speCi/UBm07/020765
enbodi ment, R4 is nethyl. In another enbodinent, R4 is
met hoxy. I n another enbodinent, R4 is -CF3. In
anot her enbodinent, R4 is F or . In another specific
enbodiment, R5 is rreth . I'n,another enbodiment, RS is
-CF3.  SphteTE Seeféﬁ%?m?%'sm?%& Ug@ethpl n 33qthes smbpdipepigh” is methoxy.

IntaBoth€? EbSdfhdar, Rl QFQ) 12 dibtheMNrhtodinidnt, RlisF & Q. H 0 o H

OOH c 0,0 . O 5.
OONO “7‘°k'lﬂf| @eﬁrfﬁembﬁﬁ\'o @rkk’d"tfdﬁ’ fp 8606%?5'%635"6“? R"is -CF.
QOU N ~J Bpdcific dxatple®inClude, Outhr® nbt lithiMd to:N- { O N °

NO N<{ N F F or. OOH\/NOSInanother

enbodi neo i ded herein arg gunds of the
fo&?\( ) (CH2) , Rd°O C}(
Nn
P 81:[
o

5 In another embodiment, provided herein are compounds of the formula (III):
(CHa)a-NHRY
O O
NH
N O
N-_=< R8
R7 (i,
and pharmaceutically acceptable salts, solvates, and stereoisomers thereof, wherein:
RYis:
hydrogen;
10 - (Cy-Cg)alkyl, optionally substituted with one or more halo;
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NO NKR8 R7 (Il'l), and pharmaceutically acceptabl e
salts, solvates, and stereoi soners thereof, wherein:

w08 ®3948y dr ogen; 10 (Cl-C6)al kyl, opti onal | yPCT/US2007/020765
substituted with one or nore halo; -6 W) 2008/ 039489
PCT/ US2007/ 020765 -C(O - (C1-C8)al kyl, wherein the
al kyI IS opti onally substituted with one or nore hal o;

%) C3-C 1 o-c oal kyl); -C(O-(CH2)"NR Rf,

e K KGRt wharein et FRRSE PRI SLiukedry i Ongesh moge hal,
(C - @bg.l(@m)ﬁ-(@m,b.eymgmylﬁubst|tut ed with one or nore

hal o; pnal | y.substituted with
one &<%5ré?éz hgﬁg% e ereX& G@t‘ cxﬂﬂd(:&’fd@é al kyl . R7
I s: hydroggdrpgenf{ CH2) " OH, phenyl; -O (Cl-C6)al kyl; or

gglloce) 5 'cg;ﬂ{%ﬂ oﬁ:‘?‘%ki} sw&%%&%ﬁ?"ﬁ%wm opt'i g:}alrr:);e

substit ut €a- %)Q'@an@tmalmuéstmrb‘bwﬁbn@P ormag@hdlo;ar2 . | n

one aﬁ@? EOBNb-(REJafiyllydr ogen. I n anot her embodi msnt
R s ) L (k e

opt| onal |y substltuted with on
Rgis: h%c}r@gqqm(g ﬂl‘#dﬂ’@f’ Het©O- Wlﬁg*ﬂr Crfjs)plkyl, optionally substxtuted with

- C( Qbnd &eInde8habkyl . In anot her enbodiment, Rd is
| I th
<o b & (e e ey SR s o

n Rf0, &y @ 2as descrl bed herei n above. | n another

enmbodi ITem[n o nlbdime n‘gf')Q)’ Alﬁdk%ln lQ'a(lﬁh@rrem'b()g‘}nJent RYis (C-Cg)alkyl,

- C6) alkx I'n one e di nme ogen.,
opsientIesubgitwedivi Ae ormpore Balo( tu@ytheml imgaf, & dsH(OHGy-Cajalkyl. In
arfdfHek Brﬁﬁozﬁtﬂﬁﬁ,dl‘h?IC(O)WHQ)ﬁ(Qt@,G-ﬁyclodlfylﬂH@hﬁlﬂﬁer embodiment, R¢ is -C(O)-
(TSI o i 288, BTl cmbodimen, i
Ceme(EtH En{ CHRAC: <Colaliiyl. C6) al kyl, optionally 20

substi t ut ﬂgoﬂ@ emogfr]r?ene n(%@ljx Oln ah&h@%gnd%mq{ 'ﬁeﬁh -(CH;),OH or

R8 is hydrogen. In ano

h)(dmxyoal)ﬂawﬁwr emd@éme@hzﬁl wphsenﬂsin %n%f@aermﬂqdnnméi d% -QrifrieColalkyl,

o;hﬂ)lnﬁll JuBstQﬂRSd R esk sFaRdre hilol B dhothbPerfdbAIGE, R is (C,-Cé)alkyl optionally
I n anot her enbodi nent, nis 2. 25

i
S”@é‘l‘l‘ﬂ'ﬁﬁl‘?’d@ °B?8W?féi‘alﬁer ein enconpass any of the
conmbi nat i @nenecimbiadimeR R® Rehydrugem Indestber dodddiatzoy &® is| (€,-Ce)alkyl,

is nmethyl. In another
Opq%ga' S%Bétrmtgﬁgﬂpggé %re F%% C6) al kyl . I n anot her
enbodi rrentln orRgmbedint, n|is0-glnEnpier @?ﬁ?ét!’i'emaﬁtls 1.R angther embodiment,

nisd O -CH2- O (C, - C6)al kyl. 30 SpeC|f|c exanpl es

i ncl ude, bhut are not mted t
ompounds proaned herein encompass any of the combinations of R%, R’, R¥and n

described above.

In one specific embodiment, R” is methyl. In another embodiment, R? is -C(O)-(C;-
Cs)alkyl. In another embodiment, R%is NH,. In another embodiment, R® is -C(O)-CH,-0-(C,;-
Cealkyl.

Specific examples include, but are not limited to:

H H
NH, O OINj° NHz O OINjO NH, O
<e 2o
N/)\ ’ Nél\

b

H
NH, O NH, O ,OJNH o OINjO

C(L»\ C(ﬂ\ XX

-7-



NHOOHONHOONONHOONO z 2z ~\
N~ VI HV I " N~NN H_ xOH NH2
WOR@8/039488H OO0 NO M \ NI N-7 W2
PCT/ US2007/ 020765 0 0 O AN O 00 ~N
~ 1l NJ~ VWVW / N1 J~ NUWJ QN O HO

2 v M
NONHOONONHOON N N NpoyoH ONOONO
HNONp HZN OO N O NNNYNNONONOOONH O
I\I*GOXT~\N~NZt © ON OHN NONO HO

NXTYNMNWQ enbOduﬂ‘ED&)Lln
I d

anot ment, pro re conpounds g
theiiﬂ a (I

b

oA Hoo AR a k. oo
r NH O NH 0 NR O

o 0.0 ' H
L O N0 \f Y H HaN Og N0
0" N O HN_ - ) Ox N0 o]
Et]fLJI;J& | H é&[%mj:;r é%]fL;j:;jé
N/)\ N/J\ N/)\
/\/\/\FO "

P oy e O MM g O Map®
S Ve
"/)\ . Né'\ , or " )

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

(CH3)-NHRS
o 0O
NH
N (o]
N=< R10
R - aw,

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

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

-C(O)-(CH,),-(6 to 10 membered aryl) or -C(O)-(CH,),-(6 tor 10 membered
heteroaryl), wherein the aryl or heteroaryl is optionally substituted with
one or more of: halo; -SCF;; (C;-Cg)alkyl, itself optionally substituted with

10 one or more halo; or (C,-Ce)alkoxy, itself optionally substituted with one
or more halo;

-C(0)-(CH,),-NHR", wherein R" is:

6 to 10 membered aryl, optionally substituted with one or more of: halo;
(C,-Ce)alkyl, itself optionally substituted with one or more halo; or

15 (C,-C¢)alkoxy, itself optionally substituted with one or more halo; or

-8-
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(CH2),; NHRB OO ~-NH/NO N RO RO (1V), and
phar maceutically acceptable salts, solvates, and
wGor@smsds8oners thereof, wherein: 5 Rg is: (CHXT/US1067/020765
to 10 nenbered aryl); -C(O-(CH2)" (6 to 10 nenbered
aryl) or -C(O-(CH2),,-(6 to 10 nenbered heteroaryl),
wherein the aryI or heteroaryl is optionally
substituted with e or nore of: hal o; -SCF3i
(Cl - SEPAHEYP-Or @é’e?nf“&p%q Hembsred aybistituted with 10
RYBE hdrogen] €CHALOL; sheny1C,O-E6) @) yor (Cl-Ephiiy ) ppticnaiy supstituted with
substi tuted K\n]th one or nore hal o;
(I M RHRh, wherein Rh is: 6 to 10 nenbered
R%Ins;l hydmgen,@néﬂ:.I—Cf/e)aikobsctptxbnlztlbckubatltdnecb\n@ ore arproge ldlo; and
nm} E ;or 2l C1-C6)al kyl, itself optionally substituted
one or nore halo or 15 (Cl-C6)al koxy, itself

opt i onal | ¥n engissbogimenti Rbit £CHne(6e 1Amembersil @ryon anggher embodiment,
RN\@- fibﬁ?ﬁfr&% IBCIér%%?&Q?{:lQ&OE@é) (CHZ),.-(6 to 10 membered heteroaryl)

ered

wh?-anln élbeeaﬁyl or ng_@%yl mptlé??gﬁ)ﬂlbstltuéd ese@ eél| %Q%e Ip fmother embodiment,

R'( i@lc@)(ei—llgyJNHld‘ptvhaaaIR"ys 6 tthit rhérmbicedd anylt bptiodally sabstititédas described

. ' Y
abov%s{"lat"u er:f mb°? e & Cg{t)m} é“qflf&ﬂqg)(eh?y G@q‘at S %red 2D-
In one err‘bo@hermrhodmﬁht iRS is lydrazyn.- I(I'@notbe@ldq'émmr,MIS ~(CH,),OH or
hﬁ‘ﬁ'ﬂi’) In aﬂotﬁmam%p@dhm%‘ 1&%&% ergéo@mérg'l@’)ls (ﬁ@Cldcs)alkyl

ered aryl) "or - <§§\d Q memb
oqﬁ@p@}yégpgﬂtt)ted w“hgqeeq)rﬁnqrﬁgalaf angthepgm W‘fﬂk iig(Ci-Ce)alkyl, optionally

subpitied alith ynsolrtbrehioed as descri bed above. |n anot her

enbodi nen Rl .is. - ; n NHRh, wher ei 5.6
o 10 monbkreemiedimerh 8T R pprsibeiort pafpdnch k® st couon
omlesdhy dobdlinitéd wbbvee orimorahabher enbodi nrent, RO i s

- (O - ( CH%) onl__%9 gﬁﬁr)egt (1q$ 6 oIn]aQOl'i@f@ﬁ{oagne%{ % dQ i. innangggr embodiment,

enbodi nent rogen. | n another endodi nent
nisg.- (CH2) " OH or hydroxyl. I n anot her endodi ment, R9

i s phenyl ComPo@dephRided KBk ohBHipassthyloF the combinations of R¥, R’, R'® and
ég: )aI kyl, optionally substituted with one or

&8 I n anot her endodi ment, R9 is (Cl-C8)al kyl,
opt i onal | n oretspexdtifi¢ erhismliimértt tR9omaethyl ﬂmamthmlembodiﬁnehng is -C(O)-

pl%ﬂ 1 ogn@n@ Cﬁ%%{i le\Qh r%rtg%gghg?ﬁ IT odtﬂnﬁl{}%hgs%h'ted with methyl, -CF,, and/or

i onal
haslm b@tamﬂmrefcmwimné ﬁé ipC(@bNE- m'&md‘ wmelo the ré!mdds ontigpally substituted

with isethh, -¢Fy, audhal, enbodi ment, n is 1. In another
enbodlnent nds rodeed herein

-enconpass SBFf %?O"Iﬂ?gnq?d?nl@?‘ﬁa?‘ftﬁ iopfimpgd topg — R10 and

NH o O N o (,)/u\NH OOIN)&O O N o® N0
?Eﬁf:fj LT ol

>

"N
|

. NH 0. N Lo} n Ox. “ (o] F NH o O N_.O
AT TR AT
N : N , N >

b

) H H
H N_.O NH, O N_O H N_.O
Cl N/)\ N/ N’)\

3>
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. %?g;f é?ﬂfmi§jtf9hwlgrgﬁg#£$0 N DS o4§§]ﬁgﬁ%]?ttjitfp

20 n descri bed above. In one specific enbodi nent, RO
is methyl. In another enbodinent, RO is -C(O- phenyl

wW@r008Q§@e CH2- phenyl , wherein the phenyl is ope¢DO&L00Y020765

substituted with nethyl, -CF3, and/or halo. In

anot her enbodi ment, Rg is -C(O) -NH phenyl', wherein
the phenyl is optionally substituted wth nethyl,
-CF3, and/or halo. 25 Speci fi c corrpounds i ncl ude, but
are not Ilmtedto N O NHO~N

gggjjrﬁm IN N Nm' MDEJ%E& F o
r Ch Eiﬁzéq N O 17X 00L Mg j;;f
S F N 00 ,-Nl 0 NN 008/ 039489
PCT/U82007/020765 "NHNH O NO NHNH O C)Cr ~00 e~
WENHONONO O NF\ ~N/// N "\ N )c(?

QON O N "

, OF N

As used herein, and unless otherwise specified, the term “pharmaceutically
accéptable salt” refers to salts prepared from pharmaceutically acceptable non-toxic acids, including
inorganic acids and organic acids. Suitable non-toxic acids include inorganic and organic acids such
as, but not limited to, acetic, alginic, anthranilic, benzenesulfonic, benzoic, camphorsulfonic, citric,
ethenesulfonic, formic, fumaric, furoic, gluconic, glutamic, glucorenic, galacturonic, glycidic,
hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic,
nitric, pamoic, pantothenic, phenylacetic, propionic, phosphoric, salicylic, stearic, succinic,
sulfanilic, sulfuric, tartaric acid, p-toluenesulfonic and the like. In bne embodiment, suitable are
hydrochloric, hydrobromic, phosphoric, and sulfuric acids.

As used herein, and unless otherwise specified, the term “solvate” means a
compound that further includes a stoichiometric or non-stoichiometric amount of solvent bound by
non-covalent intermolecular forces. Where the solvent is water, the solvate is a hydrate.

As used herein, and unless otherwise specified, the term “prodrug” means a
derivative of a compound that can hydrolyze, oxidize, or otherwise react under biological conditions
(in vitro or in vivo) to provide. the compound. Examples of prodrugs include, but are not limited to,
compounds that comprise biohydrolyzable moieties such as biochydrolyzable amides,

bichydrolyzable esters, biohydrolyzable carbamates, biohydrolyzable carbonates, biochydrolyzable
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NN N, FYFCQ [/ blr FO/ NC HO OO\ NOO NO

NOOONNTZTO/0O/ N~NX~-T N'" N F'OIl Fy1 O HF
WO-200810894® N FF S 1 NH 00 N O H3C ~%-N 6 O O N EXT/05100™M020765

N1 11 ~*~ or N As used herein, and unl ess ot herw se

speci fied, the term"pharmaceutically acceptable

salt" refers to salts prepared from pharmaceutically

accept abl e non-toxic acids, including |nor9anic aci ds
urgidgs: apgbiphydraleradle phogphateznalogyss; Pier sxampleg of pragiuggjelude compounds
thiat W {paied xN@,anOQr QAID, &r E(ENO§mSidﬁ¥h P@@drugwtm Bplcally Ba preghred using

B HaBT e BatioRBP StiTPa oo oo 11 Pireerss DERERaTIep by and Oree
Disoovary; | 73-UTRPAZ98T (Manfied Engd:fﬁnd c5th gd.UPANI and Design of Prodrugs (H.

B%%?%@%Fog,selg@_[, ey QRI1685)0! yei dic, hydrobronic,

ric, 1’'sethionic, ‘lactic, nalelc mal i c,

rrandel i c, Aveseireinians uiless othevise spepified.itae teymasdiahydrolyzable

cdPBM AL ’h@lﬂbl@dr&ﬁ%ﬂu |c§:%€x§dt&” “H?«S}Q'Bh@ﬁrhae uRiRS Qﬁkp*&&ydmlyzable
Sa|IC|IC stearlc succi ni c, éJ|fanI|IC sul fu

P't‘%i?'%‘%ﬁ' peand groagiate, paronatey PR @TPGPQ%’QSP%EVC'Y rPféﬁg’“P"““d that

eitigh oD dasemqt iietidra bl thiitolodiyall aab/hty oF the co.hyarna hmocmn @onfer upon that
c.acid er.el

ccpmn;rouﬁctfI OJ taP]t’ageous grogertles lfl wva suglias l{anke d.l.lra%\on o ac;,tlon dr onse‘ii of action; or

€SS 0 nea
2)is hiotagivd!ly nactivielput hepn\fenetl ndew tatlsttxmlqﬁwablmw‘reccoawound Examples of

blepﬁh'rélyfybfema%ﬁlta{ek fncRIAB Wk ar@fnotsl%l‘l/e%ris RdRGkeDhat include lower
non- coval ent i nternol ecul ar forces. Where the sol vent

alkyaginecjubstityted ethylgngdiamige, amﬂva?'s&t*a fow'm@amﬁé}e&aw clicand
ha&dardmbBSEmiat,had %Is&h&mﬁhe‘ mn6&idtiest he term' pr odr ug

means a rivative

o i z6, 06 BEITroBH PR RTRAEY s D e SicrediEner
emcom@hisémhlsenamﬁm(ennalWaterrcormrlcally pure/oid enantjprmevical by/stdreomerically

&H&q, E&%ml&%h‘é #Prodrugs include, but are not
rﬁﬁﬂp&) °0 cor'rpoun é t hat conprise bi ohydrol yzabl e

noi eti es wdqqechlsergp et eniess pthamyise indirateds the term “stereomerically pure”

mbarame%gbw&hha BmbALes ,onbgtalaw%@érxbz &l%rﬁp&ﬁﬂ bmtse&tannauy free of
e car bonat hydr ol yzabl

'2 dr Ol ‘ﬁj(‘ﬂa/t Egﬂwaogeﬁ%‘ mglﬁ,raeﬁtﬂgé%ergﬁlgy pure con\{\.p%sntnon ofa
ccbhp:dtlydi hﬂhl}g@blcbquﬂ lrestphaillbeantstxagaldysireedf deroppasdieph@siontr of the

&r&ﬁ%&ﬂ&l 9% sie%%ﬂgal&gﬁp O&% sm fﬁ#asc%%gﬁﬁlid?%vh gQTvo cly% tenters will bé

snphs@ptea* ledree of piger dmelreqmemf thaqompaund. s%bmlcalssttrm@wally pure

B&iflprisas 5thBar§abNEd80@t kelgnﬁiﬂ)ﬁé §t${g§?¥?ﬂ@{jo@ the compound and
e

cSlfahd
'egﬁtﬁ'?ﬁ%%? 20% fii of s B BEPTIE e RN E  about 0% by

wEgaedaf\ane sterebiBomefaf khek®8ppundimd lese thah etscdt h0% by cveight eﬁtﬁe other
stglleggcg V\@r? Gf t?\Q Sﬁr}\&hﬁg % J@eq t %raggut 92%041 i @Jt%?é\?e' stereoisomer of the

e car
canmcwhy anchless by @ourr%% é:ewerahtpf'ﬂm %Wdﬁetﬂogﬁzablls@f the compound, or greater

than about 97% by weight of one stereoisomer of the compound and less than about 3% by weight
of the other stereoisomers of the compound.

As used herein and unless otherwise indicated, the term “stereomerically enriched”
means a composition that comprises greater than about 55% by weight of one stereoisomer of a
compound, greater than about 60% by weight of one stereoisomer of a compound, greater than about
70% by weight, or greater than about 80% by weight of one stereoisomer of a compound.

As used herein, and unless otherwise indicated, the term “enantiomerically pure”
means a stereomerically pure composition of a compound having one chiral center. Similarly, the
term "enantiomerically enriched" means a stereomerically enriched composition of a compound

having one chiral center.
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phosphate " nean a carbamate, carbonate, ureide and

phosphate, respectively, of a conpound that either:
waQaoodozmsnot interfere with the biol ogical actPeT/U§2007/020765

t he conpound but can confer upon that 10 conpound

advant ageous properties in vivo, such as uptake,

duration of action, or onset of action; or 2) is

bi ol ogical ly inactive but is converted in vivo to the

bi ol ogi ¢ a|A|s>yseéidlere\yé aE‘bH‘ﬁﬁﬁ ﬁ@ervgieauﬁﬁnpgg »dhpe term “alkyl” refers to a saturated
stRipghbyiObr\bzalh&l r@ardamaﬁ RévirgCrluntiRr ofttafbod a®niRQE specified herein.

ted t | ude | | kyl
ReeD et SR BLOR AN g Eh, © V18 1S
-nkyy dlpydycyr dohityy, |-, arkdehén&xijhlﬂ@aamw brencbedalkygitclude

:%g#og?r sQE‘ﬁthP g&ﬁ‘ eﬁﬁ%&ﬁ TRb&H1ES.m lﬁtaﬁ'el,l'hts-xglrgtmlbutyl,

and un erw se ecl
2-methy}pentyls émthylpwo%rﬁ'a@s@snta! methylhexyl 3-methylhexyl,

4 SR IHYTES-hictlylnék At £5.A0R&RRYIGRY 1| ¥ndRHE Bke@Mthe term “alkyl” also encompasses
enantlonerlcalIy/stereonerlc Iy enri ched conpounds
y5to8l¥Hed herein. As used herein and unl ess ot herw se
i ndi cat ed Astubel Heedinand hﬂésstnﬂfervhseaédegﬁfem e termir&gcisaliyl” means a
SpCClg%P a%lﬁ)tél cgtqtaltnpn? v OET ;inSE clea‘;;l oln a o]m?stevevnt c?ultg nez{tlpg]:)r l%sonatmg double bonds
begweqnec@rbgo poms. dfmayrrentaindrgyo mj4 rifgsr Exampip$ ef ungubstituted cycloalkyls
inefu8¢, BAIERE h&taintited B! rc§c|s,99m deEl'oQﬁypf:yc@op@@l?p eyme!aﬁvanaqdamamyn A

one chiral center w |l bé substantially
cysiopti] may s sstiteiad ity ong pramore ghibg Sihytituppts.
st er.eoner :A@a:kédyhe&liﬁ ehaempmylt’ h%ﬁ]ns(lafcaﬁ)olejlwm Qtonchtib amg Béhtaining from 5
ira ent er stant| a
g sk AT 57 COREPT 61 » PREo SRt Pt Y oms. A ring
stelcenresom&ude@ahk)yurps he&/inC@ePo Mtk TERLE s s'g:h@atr@nO{ biarer tricyclic
Fndssdg @eh%s \Qg'lzg Iﬁlseg t:?] rBoc ﬁé 1%5@9&5%9&?2{5 SQ?I 7 h I?&rahydronaphthyl and the
oun l'ess than about 20% by wei'ght of” ot he
h'set %@@ﬁ%mg agy} BTOHR ISAGAPBENTC rige ea?@rchs Fias gﬁm&enfe@% aryl groups
mlbu.de m?ﬁghantm‘ac&ge fsbRha Oihaa.me az@ényt tpﬁerﬁmmym.damgnhyl
€ess an

0

St or coi SoNaRGHIfpe pried batib ks & ity Piarenaisaictegyyoture and a
ndmye gidnghit sofictarghe tgrieal smomwre iofo hichrecordainpatmaighndn addition, if the
stLrgéc%eIhﬂ o@? th {Lﬁe/ ‘hxbél p&ﬁé)rg&ta g'tlctu&% IQC]:I m%;cat d with Bor example, bold or

St ere0|s ners o e conp 5 or greater than
daylred lings.\tes rvetupt °f(m§1°§t°§ﬂ‘é<§¥f§<t§‘1'f8|'s tgpe m@p@@#ﬁammammg all
sthieSisorhdraprigbout 3% by weight 30 of the other

stereoi sonmers of the conpound. As used herein and

unl ess otherw se indicated, the term"stereonerically

enri aked" MREHODSOE ARESTMENT, PREVENTION A0 MANAGEMENT
t han abom?roﬁr?d/ dkmrepﬁdrgnlte%l%s &grggﬁftgyﬁr%%n%ﬁ?%%wgi mgnagmg various

conmpound, great an a
diggasgsey rci§ewle'rs usiing 4 ceppPd PERVidgd bareiss o mm"mmcal lwe}%rmb'e salt,

soMRit(3le,, hOHrah, ‘%ﬁ&ﬁﬁg, um.raatab,e %&Q%&M@dfg RiieHRbit limited by a

stere0|soner of n@ ¢{§F sed her ei n, gg .
PRitifular thegpy, é?W%‘@ RaY'eCH m fﬂ'e°°f‘§? APBIRREIGES 8ERPE the Ryoduction of
cqptainecytokirea imeluding) mteotrmmtadab | TNl k- IGoAp 1% IL418,GMFCSF, and/or IL-6.
W%@l%’t%%nl | Mehng a%grq cﬁlm‘ Ccﬁp%&;nds g}omdegme%m ctcul;] gtlmulate the

term efantl o ca enri

proteation abedtain pthgr @m*q"vh engludingibd 0t andglsofactas @ sagivaniatory signal for T cell

a&@yﬁd&gregﬂﬁn%m |ﬁ<§}éa59&|5}5@|5c{10n dcyViRird9 Oth @3 I BSot Ilmlted to, IL 12 and/or
PCT/ US2007/ 020765 As used herein, and unl ess aqt herwi

IFNi toAddtions omppuidtprayfdeg horeinep prhapes the effefriof Niceells and antibody-
mediaad géltulL Batotoxizity RARACH eELrthye] bmmubomprbauemlgeran magber

infhurHoAR AR gnfalfor%ﬁo%ﬁﬁgw tﬁ% AGY Bt Dot BEEHERABL B I Sgents.
Cogpmmntly,_vntl‘gpmyy‘g Ilmlfg.dwtayqamcu\qc ﬁeqw,yqome gnall o hleglylractenstxcs
whi | e saturated branched al kyls include 5 -isopropyl,
-sec-butyl, -isobutyl, -tert-bU%yI, -i sopentyl,
2-met hyl butyl, 3-methyl butyl, 2-nethyl pentyl,
3-net hyl pentyl, 4-nethyl pentyl, 2-nethyl hexyl,
3- net hyl hexyl ,




4- et hyl hexyl , 5-nmet hyl hexyl, 2,3-di nethyl butyl, and
the like. The term "al kyl" al so enconpasses

wWey@Bo03d4RY| . As used herein, and unl ess ot her Ww&BUS2007/020765
specified, the term"cycloal kyl" nmeans a 10 speci e of
al kyl containing from3 to 15 carbon atons, w thout
alternating or resonati ng doubl e bonds betmeen car bon
atons. It may contain froml to 4 rings. npl es of

PRFSRS BRI the g ampounds| RERYided herein may fsader “Eﬁ!ﬂ usaFUé "h%%atmg, managing, and/or

pleléhitihg aridas dﬁyacskmrmwers cycl obutyl, cycl opentyl,
cycl ohexy

cyc] qal kyl . h .
oyel ohexyie and. atamenlul e Ciel g8 L TN BR o, gancer disorters
asssddedweitie angiogehesist paiminthuding, butreetrisnigedgarGrope Regional Pain Syndrome
« 5y 4 i n-
CEROTY Mach et AT 0 bR bog I finck il BeatDfRimonary
digerderarasbastopselateg 9l|sorri¢rﬁgoara§wp GLSFQ}F% gnmn@qdegéewrdpﬁ@m&s CNS

diBSUER LIS 1Y, am&&cfe}oﬁg afnd FelfddAd] lﬁﬁdéé-' QPsF@rctiBRd Steep Rid-related
or tricyclic npounds as. wel | benzo-f used

dlé%{figa,dveqoglebwﬁpaélm gnd related diserders (e g anemia), TNFa related disorders, and other
vdriods diséhséstind ahydlmnapht hyl and the |ike.

Speci fi cal) XISCJ ren?raxl QY elrélse fpeml?i 8){:}% terms ‘1 n ’Qrtreatm ” and
bi cyclic r|ng e réSentati ve ar oups” 1 nc

“tfatimgnt” re&mormaemymonfor aweligrgtion qfn de,snw or ézzqrrl@rnyﬂ of one or more
smﬁaams@&%yd wﬁmﬁl.e QARRE Byb.sorag It A tntbolfmdARt &6 té.Jnatefer to

there is di screp anc% bet ween_a depi cted structure
"‘&Hﬁ'zéf’g th%\?Pé“gj‘l‘\lé‘i‘?“FWﬂﬁ ofthe disease er d‘f?ﬁ@’d%*ﬁl"@ﬁé@m the administration of

oitd dridrél prdphyllacio obtheRpaicAgehtsDasubfett@iih. sutina diskdisé orfisorder.
if the stereo hem str, structur.e . 2 Qrti ont,,QI

of
a struct UI/SS I?%?m aﬁa}ialgis & NF%speflg Igd &0 ternis preBlgT N preventing”
argk “prayestival rdferrte the préventidr of theumeetorecyyente mpaﬁd pfredisease or disorder,

ddyserpreted as enconpassing all
°§‘%‘2’¥*§%”'?‘§’8n2métg"?%’ B 4. 2 METHODS OF TREATMENT,

PREVENT| OXSAREY WF\@EWENTS otfesyiseigRscified.dhaformss mAsesfe s
“lﬂgnakfng’aﬁdd*gnanBge‘ﬂ\éﬁf"’trhﬁgto p?&@ﬁﬁ}fg JraldaGhgd e ¥1%"gi'e@§i§n spread or worsening
ﬂ%ie ses orgp sorders u5|n X nE Qﬁﬂﬁ
EHARE OrsisorepPn PRI MO I"SP gedb!!
thaod sudjeet degives fromy graphglhcticpir ddrapgutlcdgaitfdbalbaes@lrm a cure of the disease
oSdisl Qi soner thereof. Wthout being limted by a 30

partlcular theory, conpounds provided herein can
control argivserthreainang pnlessiotisrvise srecified | sherapgutisplly effective amount”

opﬁé&rﬁioﬂn(%ﬁtaﬁ Kineﬁ‘rﬁ shificleHcto @%vn&létthéé%feuhé ParleAintuM treatment or
TNF- a and/ or |L-6.

I
OB AT B8 LISERF PHIERHELY @ TR 01 TP DB gpre Symptoms associated with
the @ispase oelis@Hav iAdterapaittieally effentiwtantvuhaifa colgound means an amount of

thgraggl}{%talggrn a?(tne%ﬂnaéo b%alt}g{ wftx toﬁ‘\iél' lﬂgl%g ep Qh%wgv H‘s a%lQerapeutlc benefit

ingthe {reagment ior maeaggmentied therdisepserop ds§erderp ridg term ‘dherapeutically effective

arm.@kéa%ac Bs #SamdaHi thmrnp#dvsg a\férs&n:tzperadyLrek’a’ceaefiémcxsaﬁmptoms or
| FN-y $$t|on gqﬁﬁyg %F%rOVJdEQ b %

"%‘ﬁﬁa“ﬁé@e*&sﬁ@’ et & sghareps (e frelpel SHiterbe cfym FreidpraRsutc agent.
cel | ul ar @stusédberein,tajd QAEXSOhervise sfeeified, GOppopliyldaically effective

lROl{nYl ofa corr]n%éﬁtyl is %PXle?nt sﬁfgwmqggg%n%ta%rsﬁaé%? ﬁl%rder or, prevent its

regumence. A pGwphzlectirety b?ectlwr arhennt ofye¢ompopndvineang abymaunt of therapeut'c
aééaf Giohit!bBih chbiABhtion Wi{EBh&a Séﬂt& w@uﬁchgv@kﬂ& B%F&}ﬁ.&ﬁ&ﬁéﬁehsﬁ in the

ceg‘gxrrt cases the beneficial effects

2 WD 2008/ 039489 PCT/ US2 10207 possessed by t
P'E?Eﬁ?ﬁﬁ‘@l} REide ﬂISB‘V‘F dEbF HER RTAP tically §EFCtive ameite FAN c"F?f"PaSS an amount
tHat’ e dvies overE NBrgpiydaxisstr@hhuncespheprepliyldtdc ¥ficagyUs another prophylactic
eases or disorders. Exanples of diseases or
%:sorders i nclude, but are not |imted to, cancer,
di sorders associated with angi ogenesis, pain
i ncluding, but not limted to, Conplex Reglonal Pai n
Syndrome 5 ("CRPS"'), Macul ar-bkgeneration ("M') and
rel ated syndrones, skin diseases, pul nonary
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di sorders, asbestos-related disorders, parasitic

di seases, i mmunodeficiency disorders, CNS disorders,
Ww@biBsiosg48y y, at heroscl erosis and rel at ed di sorBeT/85$2007/020765

dysfunctional sleep and related disorders,

henogl obi nopat hy and rel ated di sorders (e.g., anem a),

TNFa rel ated di sorders, and ot her various di seases and

di sorders. 10 As used her ei n, and unl ess ot herw se

speci fi ed, Exppples %?%gcerﬁy%qfcancwewéa{qulﬂbns inglgde, but are not limited to,
thokd d3ériBed lin' UISepént nbs. 51281 L3®aHdCE 3505 7 6 Malt& dr al,dh varfous U.S. patent

e dj sor Qr o r

p\%shé:%éﬁna f e%eﬁ lﬁclltchrég%u S%datllé)g "8‘? fzg?’dgg‘zrngm ubllsMe{%ovember4 2004
(Teredtmeitrof Myz|ody $pdastie Byrsirened) £20068002383AA bi pubhighed Febraqy 23,2004
(19 atéﬂ@.ﬁt%‘?@/'aﬂgusofypt@& c%ééi‘-ﬁ%ﬁd @604%0%‘7”5’4‘33&&@%!:!'1\&&{& 26643(Fﬁeatment of

dm ni strat’i on one or nore

MYH'@PE%‘&WIV@ Digraseel %maleg alsp é’@l“dW*IOFF @aaewea "dW&%\%Oé/ 193274,
pL@Bli%ﬁgdCt%cemQé:r 2A3004s el mﬁﬁé beeré‘més £ %) |ufé§ﬁ)o£hftéaﬁfe¥8|r$ﬁn their entireties by

S eci fied, the terms "prevent," "preventing" and
re ‘%F'E\?ent ion" refer to the prevention of the onset,

I ecur r enc Spexifis gnagpits of caceliischaizebia aretios hintted to, canEerobf the skin, such

n%ar?om n&n? h\‘j’\%ggtbg%gtc h{}? &euﬂf:mﬁ?if%ﬁgsnﬂflrtﬁcp lungncgvary, prostate; colon;

reciyem arpiuthy brain deadand amm testefspleidnay; mmtbpm spjgen; liver; bladder;

na§ﬁM£a Ja@se f mrm.@ﬁted%%ceed TRE cmwﬁag &9 alsg Qse@lfl £ treating
| Ssease or |sor er, or of one or nore Sy

canfiers @b blogd and bagie aggee such ehmBiolearyelod a"@rw& {ad chronic leukemias,
fdr leedmpfle, Syibpblastite y¢ldgerony mrﬂpmbﬁ&hyddaﬁydlayﬁé leukemias. The

C(; hpeoruﬁ SeLlI'tO\I“ € ?erhtl n%enOtd foleg'e tl prl]‘evaent%luroe n'?afn tln elthel‘ prlmary or
diseas S0 der gsed nerer T nd "Nt

metaktemwumrsspeci fied, a "therapeuti cal 'y effect ive

amount " @& sﬁ&mn&:re mcldde, ﬁmﬁot%mléh @d @i\anldd malignancy,
provi de a therapeutic beneflt in the treatnent or 25

arnﬂﬁ*cs'@e?réﬁwoe\astama. naeningionss, hemangiapericytesna, yltiple brgingpetastase,
gliBbMs e Gt forfs, gNobIestGryd] Bl 1Serd §H 6, PobiChrdgriokis nfali@nant brain tumor,

dj. di t t I f ect .
el 5T £ T30 A RaLHl e Ehiti =S ritc P B
oligpgendrogliooracneauroendoccioertumuatre@sl aderfobaroinbiea, Dikes @ Polorectal cancer,
urwgge‘atgblgr QM}Qéﬁc?c Lﬂﬁa[ 3’&8 e{ahg h%ﬁ&gé“utlar Hamt)@%e lk%pg)?i?nsr@&%ma, karotype

or managenent ase | SOr )
ac“f“’rfé)’?i@‘%%ﬂ"i" tevkerpiagghreniq lyinphogyhip Inykemia 4qLleh Hedigldw's lyaphoma, non-

Haagmm l))fnhﬂ:brtnh NEREAVAS TON Al @}nlph&?@ ga@yeoug sct;bmgi}mpﬁodma diffuse large B-
ons S 0 I Seas or SOf.
B Baithamid™ g s TP o PEEHEF DS R oed rilanoma

mt:lmémgmmhptdlrmggm.) oculAsmeﬂanmInef),enazhgnantmtdothﬂierSmallgnant pleural effusion
m9§otﬁ%il\§4n§ @}nﬁp&ﬁé,f El%gn g@carﬂﬁ&pbﬁoﬁﬁyyg %yca.?gufo%t g)Yn%cologic sarcoma,

anount a conpound Is an anount”s I cl ent .
Sqft lissusmiareR g ssieaeqsTTeR, cHpaROREKsCullis, Tngerbins oF istiocytosis,

|em;%5recnﬁae fibRodpspMRYdsafitdns ?}dgbésﬁfref B6inione réifﬁ@ﬂél%t praétata cancer, resected

C ] neans an anount er tic,
il SRt R S e e A
mperogihinkl menia; stbelderingi myetorbd) enddenpmpalens, Ifdfbpqﬁ tdeeancer, androgen
mg%;%ﬁg%g gro-gg{;esctag%man@trogm%ﬂfdgﬁtcs@ lﬁ%‘\’,géff gl\%}lg%téf?? F3Q48 Lancer, hormone-
ingensisiyg pamae f@ﬂceewhan@teeramyhesw@m prosteteicancer, Prrilary thyroid carcinoma,

fANQiAD Hyréit eabmbAs trhé&ull d cardinom¥¥a 3%@&6%&489 ifi
P US20 ) 007/ 020765 E>‘<J ﬁrg@{mm‘of rc glp%nand recancg?%elj‘sc

LG STRE] L BEETHR 18RS EPPIHMP B e Gance fsairactory or resistance
todsesmbuhhedybnaMaﬁbn pat ent nos. 6,281,230 and 5, 635,517

to Muller b Catl

to zel di s PrErmnekBk BIPHS sk arb B RGhs o Bk EiRe o
mpmnqgg\ﬁgguq\f@mqfégukgmmg Ok as (:hrpglatlmlocﬁfc leukemia, chronic myelocytlc

Myel odyspl asti ¢ Syndrone); 2004/ 0029832A1, published

February 12, 2004 5 (Treatnent 1%¢ Vari ous Types of

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

(Treat ment of
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Myel oproliferative D seases). Exanples al so include

t hose described in WO 2004/103274, published Decenber
WQ@2002080489 Al | of these references are incorporBtBEUS2007/020765

herein in their entireties by reference. Specific

exanpl es of cancer include, but are not limted to,

cancers of the skin, such 10 as nel anoma; | ynph node

br east ; rvix: uterus; ,h gastroi ntestl al tr act | un
legkeapisy-acyp g’é‘t@f’@“‘t&’d?‘ﬂ‘ﬁ‘“'a’ PRRER TS IoBFBRisHeukBiA §0d sfig veloblastic
1em.neﬁdtuqxﬁgmem&imasttbata$rzlabsedneﬁactmacfeezaﬁm bdiglosed in U.S.
PUREERP 2p ALR0RReT e Blished AR 0, B8 i OER IRRTRIE R i entiery by
refegence.r eati ng cancers of the bI ood and bone marrow

such as myh¢ {em'x eleﬂﬂ&ﬁlgmfe@@gan y nt%e@;n&n%mf 9@ Hiood-forming tissues. The |

| eukem as, for exanple obl astlc, mnyel ogenous,
lepkein ielpdese butdnept hpted &gnchremlc émréww leukgmiay ghronic myelocytic
e GIUTHIA) ueas Iyriphebidard 16kemia) a@fqmniaaogés&fi 1éukemid #dlabit@myeloblastic
reve r et as

r. i i C
e e BB Bl Y Bl Pk oy Th e
“relapdet’eatferoto asituativnerhenppatignanby havednd 4 Cﬁndmor&}f leukemia after therapy
hd“v@Hrré%D%%?L%%.a%aﬁE i %e%oJ‘WbQ&%rﬁ froh rﬁ]%m]pod cells. The term
raln netastase I'obl ast oma nu
rgifrqlc@:m' asresifant” pfers to gglmqapWerw@pntpp@ghQﬁﬁr gltenswe treatment, have

reSiBhdl WaREthiaREW iR e Rirrow0 Mal i gnant glioma, recurrent
mal i gnant gl i gma, anapl-astic

rocyto I astic
ol i godend I"b@q}l?ﬁﬁmb%'gi’rﬁéﬁﬂﬂi%% higeen %f mah°f' f? ating, preventing or
mathgmgoaricistgpe of Paiphomés, &clidingNunadddgkintsalpmplioma (NHL). The term

“lﬁrrr]er Kt C’t 8fbrs a he%lroo rer%:uts %lrou%% géogjp mas arﬁrsllertxg?i% ttl'ﬁaet rleﬁculoetndothehal and

tocerralar NS ASAT
lyapbate smtahsabﬂ‘&éft i lvfelr%ugkmhgmnt mnaskine! prokifstetioy of kymphmd cells in sites
of{ tﬁé#ﬁﬁﬁﬂr@ sglsgﬂ'r)mclmgg W%hé&%@ %no&%hehbﬁ\% b %gtromtestmal tract.

cut aneous - OITH cut aneous
E*W(ﬂﬂﬁ‘“‘d‘i“?‘f*% dul a5p B limited teparple Sed¥BRiOma ng)r kygwhocytic
1yfn@hd>m£uﬁ .afenhwmh@nmtarenﬁatoash&hhéanmIyafwmayne Ilﬁﬁ;ﬂlomaed,l,) diffuse

poorly%%ererﬁtnate%mp Igﬂ% hr/reg iqma e(}’ entlr'%gytxc l;){mﬁ)ﬁ lffugf small-cleaved
cediflymphoora (m,ﬁellwwmlywmjm;md arweypemf mlmhambrceil hoyphpmas that can
b @R LiddRf the %ﬁér@%pgﬁ%gul&o BR¥usd) b RGE NG %e%tlé%n%%hon&?f t

t1ssue sarconm eroderma, cutaneous vasculltis,

Langer hanExBplps of ditepsse gadydisasders 3saacingroXish Opphpracterized by, undesired

aﬁgﬁ@EMKSMllﬁﬁl But @&Siot Ilﬁﬁélfﬁtopfnﬂ&hﬁSt‘éi'W(ﬁseaEBBrdﬁtﬁﬁmune dlseases viral
re ractor%/ grostaﬁ.{? ncer rFselrfged SOch h- rs ‘? <o
dipgagss RENEUG Psaees: 4lisrals é"@f%?b‘?aé CHalfiEeaeR octip 'Pe°" scufar diseases,

choariddl nenvasculdh Hidenses, ravink seovamolandikeabas| amdanbesis (neovascularization of the
@f@g' ?Jclfll% SEO R ne d:'sélg&l ‘?15‘5155%813 Q&Bcnatfeé‘uutﬂ p&racﬂarwpr?zed by,

ce drogen 1 ndepen prostate cance
ur&ﬁﬂwégeﬁoa@aﬁﬁwéwe dugge nwmn@ﬁ Imﬂ'ersttSafnd@nsmglﬁafﬁrehn s disease,

hééﬂrfﬁﬁfreh ah‘ﬁhman ififfd) Sdnhl iPaih &t Al oLEME, &bxic Isl?ock syndrome,
henot her a nsensitive rost at e. capcer ar .
ORI 3 ERPYT Y3 Aot BBy B e B - LAY DT Fbestos-induced
fibresls) vewriyary Higomix nmag:taincwmocnaeﬁjh)lpencmlmmtroka cérculatory shock,
e
peZi%g%fg'rs erfgg %‘gwl‘y’(% é,elgghn Eeg@&s anle .a”%asi\/c?eﬁétﬁn syfirome.
resi st ancéxawje%ﬁmln‘ép@pyut@re MHm&ﬂ torthose desgribed in U.S. patent

p@ﬁbﬁ%h%moosmwud qﬁbhﬁ{ee lsaptaﬁ&r ﬁ?tmoﬁ Svlﬂéh i irRBfporied herein by

reven vari ous rme o |.eukem as
relarenge g pe& &Lﬁcé %xg ®i gt :frgﬂ?(téml t%wpcblﬁ?péwe pain, neuropathic pain,
mirgé baia )bf haciceplive A n2Q0pAthIB PiB Ovidecral hﬁﬁ@ﬂgfaﬁﬁ[ﬁeﬁﬁache and post-
ogegalggg acute | ynphobl astic | eukem a, acute
el 6 enous | eukem a and acute nyel oblastic | eukem a,

|ncI udi ng | eukem as that are rel apsed, refractory or

resistant, as disclosed in U S, publication no.

2006/ 0030594 publ i shed Febru’a’r% 9, 2006, which is

incorporated in its entirety by reference.
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5 The term "l eukem a" refers malignant neopl asns of

the bl ood-form ng tissues. The |eukem a includes, but
WO 2008089489 mi ted to, chronic | ynphocytic | eukenmP@r/Us2007/020765

chronic nyelocytic |eukem a, acute |ynphoblastic

| eukem a, acute nyel ogenous | eukem a and acute

myel obl astic |eukem a. The |euken a can be rel apsed

refractor or res stant to canye ti onal therapy

term el b@%&“r'@f”éﬂg“’?@a‘a' 5ot 855 "RhiPEe at'?aé'h‘tsém'a‘ed with
chbhﬂcdh awmednﬁd b@rng, euts 861he skidf cohmiliasdfahedkie bstedaethfifdy/ rhikdmatoid

urn .o ma cells in the rmrrowanda

a{t}"g'rsete'éém i ar'fg)"t °F“%§F‘eé‘d‘ cells. The term "refractory

or resi st &ampleedfaneyropathig peinrineivdst but@ee nobh imigediat CRRS type I, CRPS
tng ANreAbL @mﬂameﬁgéﬂ's\/rgpﬁf (ﬁ%w‘?rgﬁex m%%asc[lﬁlsa)@i“@éhyareﬂex ?ystrophy,

euken1a cells In hei'r marrow. I n anot her enb
syspRgthetieatly wa*ré?*nedana@' HRdRaEscayfalgincudeck ptrophyeaf baps. Algopgurodystrophy,
smsamagmg sYrﬁIrcbrﬁ’él PoitiRematdS d,lsvmom@&mnhnrehwgm @ost herpetic neuralgia,

d Ki Th h " ..
CAGf AP 8 PRy BRSSO s PTHe, ppinal cord injury
pdiheented posHsweirdain eldicalopathy, digbeiihadurapathy sfasrgroke ik, luetic
|
u?é %Ehgf %1% OQiFE% ?glnﬁﬁ] éel.{;r@lﬁl% ?H?IQLIORJ ér?rxrcrfﬁ %sgﬁlgge S:Qd?chJ by drugs such as
V'PFmSItlueIFWeﬂ%%ﬁ‘ph nodes, bone marrow, spleen, |iver and
gastroi nt a&tusaﬂl.eré.ﬁ ard temsE%a««FieﬁsegqﬁnaNth GloHd® “CRPS” and “CRPS

t t | MCL
a?{f?ﬁ%ﬁ@ﬁfﬁmeﬂ ;'I?Fﬂ%ﬁg(gg‘f’ PR REBPHEE B gy *evr%%ier BPrecf the following:
paintvereried spphanéonsphookéd, includipatiodyn(d (phihful edspdnse ® a2@imulus that is not
ui%gﬁr bz}‘nﬁi )aEc?F@%i&r%e‘sﬁ‘ée%g@l}é’&%%o%ﬁ t%@ﬁgg.gg\ U H‘s)uFually only mildly
palyfnﬁhmthenswrppomemm ouheincitipgrpneohie.g., aeafs afsgvery pain @fter an ankle
sﬂrmﬁ), %n'aﬁpa‘?rﬂhbt 1L M&nm%% 4 Bﬁgle ?éﬁbheﬂ?n&%@ﬂ]sﬁgaﬂn, meautonomlc

m Cr oSco no ul ar, fuse, astic and nentle zon
dYWM%&’ g 5@%|aggra69n ﬂlbgpgg'@gv and hypgrhidrogis) agsociated W|th trophic skin
clangaqhai & nafl ighowth abrﬁ)hailaﬁeh rid &ﬁd-e&;s,uwmﬁem red

anglogene S |ncI a

"nfl anmat €etiBiand 1eed] frndlPines g€ ut &6 pptljmisg o, those
dacdledsey,S. getn@tnubhmlsreasém‘t/@oﬂleﬁg|pcblahs@ugyesz 2004, which is
i“gﬁ"gt"%d%'em ?e?\ce ?ﬁ%l;ﬁ% e%%&%ﬁah&f bl laRERe ﬁﬁnted to, atrophic (dry)

r ol dal vascul a I Seases, retl na neovascul

MR, ssudstive (welMPytgegeited mesopasi (AR ) ahcrreﬁa'd@tqﬁ@ﬂansaﬂon (CNVM),

reBR& pPdmenPBRthefiurk d&X@lﬂEhﬁ@E@S dnb Gtr&lh%%@&@iﬁal ent epithelium (RPE).
di sordersEassom I“Ld]uacter

undesi T od ANGP GLarEe Lrs TS BhEeapRIHaD it dporived i US.
petdicataomtrior 20542 | 4328 AhEiubliged Septénbdra9.s2085 sdzsteis incheparated herein by
reffé%jrl cdf §pec§’f%ve§(%ﬁlgs I?.‘én%ﬁé btx@érl: H{:thmlfeg Q@lkellamgéy arnmeéﬁted symptoms skin
ot oxem a, toxic shock syndrone, 30 osteoarthriti
d\S@lS?w|drsesdefséwa@aﬁeé withgaereravghs Qfé'i‘ﬂ qRiflernis, acne, and wrinkles

si | i ca-i NnN4GREH Korddh,ARd Bsm aséaﬂssl;meﬂeﬁd@@:e,des.éﬂ & B8 bSidermis marked by

tt%%%egg%ggiéfﬁugggit{eﬁ 8Keé'gnr%(¥m%€3 r}}ﬁ/}}? g)%%gﬁcﬁudmg but not limited to actinic
kq{retbs1sxdelmn‘hblcS{pragjsmg{evatbacsnthm lkena;obns dolhndarisdDarier disease), inverted
fdl fju‘a@ﬁ%rg{oﬁlé,l gﬁﬁ,ﬁab lt.la? rllgrragg%%?il (Fi’k %razgﬁsdx;a?rﬂﬁ'ls e%ﬁmlllsskeratoms
pldpé§cqm|d[§@gcq lﬁ:rqtps\l} Thetterm “actr!mbktfrgtaglﬁ oplsqrsfers to senile keratosis, keratosis

sehlfiDV RO B dehdis ﬂh&’ﬁ' sefifg doIRERIrAHRE kerhRderafAQP kerdfdm@ah Thé term “seborrheic
| ncorporatﬁéﬂoerel n 5 re ferencgﬁsas‘%ﬁm fic types of

by 3
kesates’ 3l g BW"QF'éXVﬁBt sepile vt gr Fppillppg. Reratosis is
chddcrerizérbby afedi fiote @fahefollowing egmpams: Glugh aygpeardjy) soaly, aythematous

p%%%r o;ﬁ?c{u_gi g |glrﬂg{]cl)r \;léblﬁgsed’naelxp%%b \Q/%f%%?og%zg%ﬁasd @aﬁ'p %eck legs and -

thogEx), @W%W@QQ‘?‘@B’“"E%&W leds getanfos 'é(é"pﬁ hmrlﬁaatws telangiectasias,
i nclude, but are not limted to, pain associated with
chem cal or thermal burns, cutééof t he skin,
contusions of the skin, osteoarthritis, rheumatoid
arthritis, tendonitis, and nyofascial pain. Exanples
of neuropathl C pain i ncl ude, but are not limted to,

AN S P .
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5 type 11, reflex synpathetic dystrophy (RSD), reflex

neur ovascul ar dystrophy, reflex dystrophy,
wayipasses i cal | y mai ntai ned pain syndronme, cauBEl/gsmp7/020765

Sudeck atrophy of bone, al goneurodystrophy, shoul der

hand syndrone, post-traumatic dystrophy, trigem na

neural gia, post herpetic neuralgia, cancer related

pai n, phantom linb pain, fibronyalgia, chronic fatigue
elgssgqfa;r Blﬁgnemg?) feﬂggmtsoﬁfmihﬁflﬁ Ip§rak ngtpﬂs dé'gﬁfqugps, papillomatosis,
hyperpligndntadise oPthi basal cutls mullmaatma ntiodib @ures, aBnurapiadeyell adhesion,

dé%(s)es xtnf‘lgr%uwa)t%e fr)lﬁ réﬁas larlilf Ema l reva e%% 8 at thdltS ch?carcul;m]g [ as.
pathi ¢ con ons suc hosé uced

by drugs Ewhplasof Skmrd:seas;s pndiscadrts charactediecd wsh q@egtowths of the
eM|SanIM§eth%J%t TinGEPLoChny SRYAOR! diPALR émgxfdggﬁ‘narked by the
refa e syn rorres nmean
presereseioveraravis %fdbwdeenm ineludipg E'éd’ObS}mtS?f’emomf%B‘P@ agfociated with

patphﬁma‘aw.ﬂu@vxrdaswan Kedtdles, \s«f@ﬁbhsése.smm,me@wssn&m&w D), trichostasis

S A R S S R f%ﬂ%éba@:m chthyoss),

kruekia gaay attecousssganpeantloma, sdrokamtesss, pivaiasis, Squsnomb kgl carcinoma,
co(?uﬁlxé/r}% %J r@ ¥ulat9@b%ﬁlwn)a’to(sgefbﬁP Iga]bcﬂo?dcgml S&(aﬂ@&fs%o&”%\&den disease

(ryfitipde hamar@mél Sendrslpp)aﬁmnators@ gﬁm&*mP njgsd GDRN?a«tp@esmﬁlmevus syndrome
(ENSY] itRAydsR v FhuRRk RhRER UM PritfzoHoahibdid) dhd AAnthédihigricans
aut onom ¢ dysregulation (e.g., edema, alteration in
Mood f1 ow and hyper hi drosi s) associated with trophic
ski n chaggaspledéf gulradtaryndisdrdegd dluble, dnneé Agl lintited $o, #vde described in
UCSu %%3021 n%l 5@;2139%‘)2{\1 ) gﬁgémge?‘qcﬁ)%erge d&@sa W ﬁk (xssl lﬁcorporated herein by
remsm:p i &@dlf cncxunses paludenpulpoirry bypeitensianaind 2)84d @@@MSSExamples of
anHQJ\drf nﬁing@on]a%d rd 04 dlsM‘BérQ hwiu%e Hupﬁ'@ rngplfrﬁﬁe%dto hﬁﬁrﬁén’? pulmonary

erence. Specific exanples include, but are no
hyPEFiSTSIn (PR a%%‘m eulmapary hymensewégw wfemiligeR BH:; Wradw PPH;
pra@illafl plliachaiREYHeARRIdMY plIABMry afidial Rypdatnsion (PAH); pulmonary artery

Qvascul.ari nt ep
SR P P oy PF I g Prorip i A gy griopetny CTPAY
plexsigetie bulméﬁﬁ&)nopﬁ&yﬁuaﬂplnels;lwéesg ka IV pilgesse bypertension; and

e si l 1 a icular nction,
pahqs&w ﬁ‘{r hy{;: aﬁﬁ&&})& ‘% gnogefag Zotltgﬁgsb&%s rg‘ﬁf &39 Wfdr dysfuncti
m&@brfévrﬂ@rdlszgse mﬁs'c"meeﬁarﬁ@s,uaﬁemsk?a?sa%,@erdwewepqﬁhybwedlastmal
fi l5r6§|€ ra%fﬁﬁousﬁﬂxﬁﬁk ér{akﬁv&&@dﬂgﬁlﬁﬁgel ;Elﬂl'gtiﬁiﬁy v&iébccﬂﬁsﬁlenﬁease, collagen vasular

t ed er at ose nd relate
it SO BENTY MGy BIE RAPLB el T BYERRT [ORDB P BofenQuramines,
cungertnlabheap idisease] sl maaneyenaunchypertankioe.schrokic elsaactive palnonary disease,

m{ebs‘? EI%EQ dlgeggfglgé%élsorgggt? Er%at};uq aiﬂyeo‘ag ﬁ%&‘ﬂcrqnattotﬂ%lso der, chronic
derm<s rmar ésence ot crrcunscr bed

ex@gg‘rgﬁod\mh@tltgfle pﬁ@a% g d|sa%$§,alvep]qf;pqmlilqmdm{asnlq,(ﬁlckle cell disease,
othéribigathtion dR6ides) bﬁrondeeﬂraﬁaa&anﬂmnS&Jaﬁédhb@hfsukelg@ts@sapﬁs including

ker at ogcant ho keratosis fo aris
SYSIFBER )°“‘af‘?'ﬂ>'g?‘tp88 S°*f‘§5?ﬁ°f“é‘ﬁlsa‘ia’°i?§‘]’é 8§P‘§ °B‘HV ﬁ%"é‘l'a&ht ar
hdrangibodesisa ( PPK, keratosis palnmaris et plantaris),

ker at osi s er a%l@:! 6fsq$be§’{69 reﬁt&f&’ Qorbeg'g ﬂ\tcﬁﬁé %‘ut {A}%n{ tgé IEEJé ’those described

"actinic 0SI S ers senl
inkbP crublisation ge005/9100529, rPHb'éhschIaY ﬂ%» 2085, evﬁacfs-e fricpipgrated herein by

re&@élﬁé SREAicQRAmplekiRtRES) @@tr HEnANinkR48 &, %the:ﬂaﬁ\at &Béﬁosm malignant
"seborrheic 35 i also r fers

atosjs!
PIGHEP e USIaR B ERAR a0 s oo PR PIRglrS pleBREC A s pleural
thickenind) asundéatelz@abid) fiborie massesyandluag cireer. f ol | owi ng
Synpt ons: f(zg'H;ng @fﬂﬂ%@ﬁ& Pg;.easésciﬁJ:IX%r, Elﬂtyatrbgmw?tléé to, those described in

papul es, aques, on expos
U§uwbé'é@son('@ 6006/°flé 0 M’h?j@d Jedy i3, 20Q6.cxhich 1seg9rp&m§ed herein by
t horax), excrescences of keratin referred to as
cut aneous hor ns, hyperkeratos1§2'telangiectasias, -16
WO 2008/ 039489 PCT/ US2007/ 020765 el astosi s, pignented
| enti gi nes, acanthosis, parakeratosis, dyskeratoses,
papi | | omat osi s, hyperplgnentatlon of the basal cells,

e .
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Exanpl es of skin diseases or disorders characterized

with overgrowhs of the 5 epiderm s include, but are
wmeaslossse ed t o, any conditions, diseases or dPEDUS®NF020765

mar ked by the presence of overgrowths of the

epiderms, including but not limted to, infections

associ ated with papilloma virus, arseni caI ker at oses,

gn of Leser-Trelat, warty dyskerat oma ?9 . )

feﬁffflfﬁo gqraglilcsdlsegfﬁs Hlﬂ"tﬁ’§ 5"565535 a"dé’r'if’!"fﬁ"%%é?egtbé Bman intracellular parasites
su¢Rkt, dbi Adt Smitek) P. faleitmyn P, %v&le,tlalviv&x (Pnmalaeiglli D donovari, L. infantum,
Lpaéat Oh [0S | f)SI S lin}il‘c Ef“gm :‘gxst%an%g éegflfn%l g’] O‘?. h?’]mtcnitb 'B. divergens,
Bowhif €. lmrwunaﬂd cmtanwtsaEddsthamd 14 dmié:t B swas¢r@RB) haematobium,
T;?,%urfb‘}&% %n% oxo%%ﬁlgg r one Ivzs\lg}'w&ner%'lségs@sc‘gnd isorders caused by non-

tiple torm ermat osi s pap osa

h\mwglrlatr{cghp@r pagﬂg‘tqfépghiqs b wngts! 1@%9,&@%1{( %) Babesia canis, Banesia
GitsbhiNER8bifia H&Hhﬂ?«r CPtaul¥bb foBE m&%ﬁ%&sﬂmwwr Iaﬁuarhedena ssp., are

nodul ari s, cant hosi.s n cans
a'ﬁ%‘?'ﬁﬁﬂa‘i‘s?edd an&?'g%F’safﬂpﬁee 'EP&*@ g‘?iﬁf"rea{'r"bl“%ﬁ%\‘?tf”l 'I%?’gg bf‘l?i’sws's
trypaas@niass leishmaningis, takbplakritosis) thehiingaehtephalitis, keratitis, amebiasis, giardiasis,

crlygtg%{opg%??élﬁmlag% yﬁ%@po?ng%ﬁn? Qt%repo%éiosm Oiggdn asis. ttc r]]urlgsns
ancmblstame%pwtmadwyilaﬁy ﬁexqceqmsmmcmnelm, é{nametdc féllasmsd epchocerciasis,

filak D@ St bmiddis) amraewat.hy Qﬁfssﬁysanqna@adstss%he& ed
di sorders |nclue but not linmted to:

pul nonar y Expplet ?f‘éwmuaﬂ ‘*(ﬁlglﬂpﬁy disqedeshigsluge: Bﬁﬁp%ﬂ%fr {mited to, those
dasyriedtie DS. applicaiRin)no. f B289,123| filkPNoveafier a01I200PP$bec1ﬁc examples include,
blR tC largj Tldl tﬁ{/&ég&r) sensgzgél}qﬁsﬁgﬁélgnecgf e{n?gc’)dryp U4d lg?pcs"r |E’bnormal or elevated Igs,
athywnﬂaegspteﬂa bargilyppitdsyte spndroros gommay pmamenomodeﬁclency, Ig
défnfquo@‘th fiygetd llém rl@rh)éa@r c‘hgllh'd@ﬂﬁ&ﬁ}/lg(&-rfeﬁllencypinﬁﬁmggﬂ' &ency with
pul nohary arteriopathy; functional classes
thpjmpweﬁavsplqwmee@ﬁsN%iofawuﬁom ISeteHRE %%Wé‘afsé’r% Fighey. transient
hydog&finad|eshiehia of ARy OWistddtt- AbriSAGANdme yX difiked phinmaglobulinemia,
B‘E{I cul ar g ({un t“d’g e mtral val vul ar disease,
XJoed yeveeicgn %‘é {rangdefiddencyar t i ¢ st enosis,
car di onyofatrhyles et Sidisonders inchide)tos are notdinoinag| to,ubose described in U.S.
Ll'l'(:%“%r()yﬂ)() }bQHBSj4Q Ibn g3 Lé %@Wh&{lﬂ}‘?x‘i’c‘é opa? & rein by reference.
asul ar 2 8

| Sease, | sease congenita
SRﬁcg-@efé‘é‘“P'Fﬁ *vcw % st Freptdinitsd to, dnclngs. %eremeylrrngedstacfhma@mphw

Litenaf $dwsradi, r»ﬂﬁ,,e.m&qm@aw Pakinb@aDiseadé, HRMERtods DIBRAR] Multiple Sclerosis
otéFnous h ertenil on obst uctlve ul. ron

RBITMBRRL pEis Sl Tar et Sea s e a7 dispgpnces i
cdmsadaishéess ghat adcueatean skorppevied bf lime.iaod adneste disorderc brr distirget memory
'nﬁéﬂﬁélﬂ‘r‘s hat Qcct] hheailbgérrcg dEotn G OMA %rv!)ﬁ&r&?Tt% $ififdifments.

veol ar - capl l'asi a, SIC e ce | sease,

ot her coadrarlFoef @Y G‘H‘H@F and-uglatndi syndremesrineludey Butare not limited to,

the QI de&Hbed h U iSSsublicalioh @352006/00 2228 ] fu6lidhdd Nghe féozmssasma [

and cut neo hl st osom asi,s, sarcoi d S| S
PG PPy P EEree. Steniin GrOTe 4o ade. B afralonmisrd © O
m;m’b’dﬁtl@-ahé l‘d)dt&ﬂsyddlsmsielﬁdudenb)lt actanot limaitedtof primary beach injury,

se%gww&%gig é@@@c{é@ﬁﬂ ﬁlagn ij fg&%ﬂag@m% difftise axonal injury, head injury,

canE%bpmoatmcvﬁe\oeﬁmdwne P@Tebrplecrve@s-osp@tiaw@loewaélllrebhematoma
eﬂlmuﬂﬁmawa ﬁ(;sﬁtrﬁ‘lﬂﬁadd p§§| cﬁ%mcm% &ﬁtmls{a&n@omplete SClI, incomplete

asbest gsj s, | eur |on beni
Sekats Poke S‘é’PF‘H& F%ﬂ °'"|8r"§ 1°65'|f afégy" PRgyBgpwi-Sequard syndrome,
amaioe icbridaitdrarme, cdmfsfmaiallpisesym&bme Jcaudakeqtina gyndrame) d@dogenic shock,
e ..

pll_;r§< hﬂ%k aa?te%d I%\"ngf% Jms%no : sgsgg%ag%%c#u%q Ci'l?)ég% é?nelma/ I?ss, dizziness,
I|n1ted to, those descrlbed in US publication no.

2006/ 0154880, published July 13, 2006, which is

i ncorporated herein by -17 VI}§008/039489

PCT/ US2007/ 020765 reference. Parasitic diseases

i ncl ude di seases and di sorders caused by human
|ntracellular para3|tes such as, but not limted to,

"~ r 1 0 £ o= e x
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L. aethiopica, L. magjor, L. tropica, L. nexicana, L

braziliensis, T Gondii, B. mcroti, B. divergens, B
w@008/039889 parvum C. cayel anensi s, E. hi st ol yt PCBUS1007/020765
belli, S. mansonii, S. haenmat obium 5 Trypanosoma

ssp., Toxoplasma ssp., and 0. vol vulus. O her diseases

and di sorders caused by non- human intracell ul ar

para5|tes such as, but not limted to, Babesia bovis,
diplopiasblurredyyisian. emotianal labiligy, slegmdisturhanses; ifritabibieyy inphilisy to concentrate,
n@hdua;raggcbenihvfcein.&pa.&mrcb@xsﬁmeﬁcmmra ssp , and

Thei l eri a_ss enc ass

exanpl es (N ﬁ?ﬂﬁéase Bh‘i's%{ae SWBE.” Sgwtgﬁ) ?‘i'rﬁ'l’%{’r%“'ﬁem allergic, and
atcitpesinodiseases. tSpyphinosopladncydel lmtshtﬂmmmistog-ﬂv hepatitis, adult
regrgé 91%&@@'3 d Q'b@r%% 8&9)“%[1§e£§e§ 'ch grcgatulrﬁéﬁry inflammatory diseases,

lasl s, I sl s, Cryptospor |

dqr@@‘stpsowsa%f rosn@;ﬁé»%ﬁb@?'q seppis, endotexip shaski hemedyramic shock, sepsis

syRdfoflel St Bchellid fPobhlsfbhligjury, ABRINEIAS pOSHiBR] @orotlc dlsease cachexia, graft
st rgp‘gyl oi d'%ﬁ% t.oxocar.i asi s,. tri chi nosi

mgplblagtgﬂglmun? qu%ﬁs? &l qugmtoxg spong)m) tis, (tirohn ’s disease,

veryus Jispase
uIS&hiv&tcOBti)sm:ﬁBhﬁ)atcﬁ?l-ﬁodﬂ rdl’HﬂﬁSeI moltipR4slebsidysystantellipus erythrematosus,
Eﬁﬁ gl %}9 atlon an%er AN Od€ oG RN Veolk Tc’o [fers

uae, re no rmte WGSE" AeSEr | in

U S appl iEesatlplesmfw@ewﬂlﬁ@Slg aﬁtt@latefdl doaditipisieetids; blB@re not limited to,
tthQf?sclo%&?ﬁ'Lfl Scpu%ﬁ@z{trgh fs. 2'069b(§§i@99 p1|§l JRHJ Nﬁ?b idoﬁ” Wisith is incorporated

0, adenosi ne deam nase deficiency, antibody
hed@p iblf reé'ﬁegpeWSprl%wplea fncqu%\})gf H nptglgmted to, all forms of conditions -
m%lﬁbﬁg arhteﬁiaélaﬁgk andladihgrestOriis B ahymbaaatm&ersymﬁh @i, as angioplasty,

V ar | no cl e cl enc t .
stmlﬁgr eéﬁtonfy arﬁ é;%u % F&I‘fﬁona%f) e\f%%%%rqntfaﬂnta)émfaire og%gw!ﬂated herein,
intloding ddedsecofamegardipasculdrhydremal, systerni suoh as, batyogbmil tg, renal

al A fisB pe?&’d?&i{egﬁ@ooro%%}y%ﬁttel—v\éﬁndngtﬁcﬁugé}&ﬁ?éo&e&ngh-%fh‘ib’coronary
transr ent amTag obul inema’o

angjoplasyi(PTANY FPYE’%“ 8eARbARERES transiupyinad gngioplasty  (PTA), coronary by-pass

g@ﬂﬁmgi ?hhtbilvﬂﬁlrﬁkeﬂt lmpl'glta&'oh |ﬂé|‘i§l€§rﬂ ¥ROAnERE RhfAGhinal intervention of

thB quléafo £mora grl ;reqr;]) efxléweflgsp altdnsblg%ca %'anglgla Sl?euags llljllpéegnateg artificial grafts.

Tlfnaufblld')\&lag ickant provid@COIEsti0g df3Be hajop spsleintédarteridsithat B8); beo @Bed of

IhGR dorWMHROLAGIIG! fehdlyDy 1 ef erence.  Speci fic
exanpl es | ude ut are not limted to, include, but
are not I|n1ted to, Amyotrophic Lateral Sclerosis,
Al zhei mer Di sease, Parkinson D sease, Huntington's
D sease, Miultiple Sclerosis 25 other
neur oi nmunol ogi cal di sorders such as Tourette
Syndrome, delerium or disturbances in consciousness
that occur over a short period of tinme, and amestic
di sorder, or discreet nenory inpairnents that occur
in the absence of other central nervous system
i mpai rments. Exanples of CNS injuries and rel ated
syndrones include, but are not limted to, those
described in U S. publication no. 2006/0122228,
publ i shed June 8, 2006, which is 30 incorporated
herein by reference. Specific exanples include, but
are not limted to, CNS injury/damage and rel ated
syndrones, include, but are not Iimted to, primary
brain injury, secondary brain injury, traumatic brain
injury, focal brain injury, diffuse axonal injury,
head injury, concussion, post-concussion syndrone,
cerebral contusion and | aceration, subdural hematoms,
epi dermal hemat ona, post-traumatic epil epsy, chronic
vegetative state, conplete SCI, inconplete 35 SCI
acute SClI, subacute SCI, chronic SCI, central cord
syndrone, Brown-Sequard syndronme, anterior cord
syndrome, conus nedul laris synftonme, cauda equina
syndrone, neurogeni c shock, spinal shock, altered
| evel of consciousness, headache, nausea, enesis,
menory | oss, d|ZZ|ness -18 WD 2008/ 039489



O her disease or d
to, viral,
wole@sasus? Specific
to,
syndrone, bone res

i nfl ammat ory di seases,

genetic,

H 'V, hepatitis,

i sorders include, but not limted

all ergic, and autoi nmune

exanpl es include, but not PCHUSEA7/020765
adult 5 respiratory distress

orption di seases, chronic pul nonary

dermatitis, cystic fibrosis,

septic shock
sok, sepsis syn

sepsj

s.endotoxjc shock, henndynanm c

(rBady Arpastupplisdheni ¢ reper f usi on

Ay, meningitis
cachexia, graft v
B mune di seas

Wrshdsephalidl cer at |

gﬁﬁease mul tiple

“hr emat osus, 10
Camoen camtithma, or
@‘om%g]q{ sclerosis
are not Timted to

figbinatyat i on no. 20

Wk fenlosall NCOr por a
exanpl es i ncl ude,

ﬁ'gﬁptl ons involv
Desdatinpsliss after v

N R R

tetegnahiliaci ncl udi ng
FeRdtal System such
angi opl asty, percu

€iSt aneous trans

e :
coronar
SorEr SRRy o

timtamsl cardtidal i nt er
Raelhiial arteries
i npregnated artifi
provides a listing

% dagrie N need of

é%%%g% ted herei

7/ 020765
Shadhder and axil |
Bapchi.puephalic He
into left gastric,
e carotid Nec

‘Pgiident ernal iliac
fenoral . Thigh D g

EOPEredi® @ ar
Potrecmaed

ch Hepatic Li
iagggnum I nferior
Regelum  and pel vic
Splenic

carotid pel

Subclavian
Superior mesenteric
Testicular

Ulnar

otidN
iliac Fem

APl Sxillhl DT OtTC O SEase,
ersus host di sease, graft rejection,

e, URPSE}Tat oi d spondylitis, Crohn's
ve-ma ] hekk, Sind b | amTat ory- bovvel

R RUT ER Pl e herps e
Rygskr oxi ¢ al veol ar i njury. Exanples
i d%?in?é&?er{? Qﬁd ﬁ]{e%‘u“’ni pakifls. but

those disclosed in U S
DA®OU54899, published I\/ay 9, 2002,

[ echigherein by reference. Specific
ant are not limted to, all forns of
d"&fher oscl erosi's, including

oot ar i nterventi on such as
P RYna BLASHISRLPIAND or af ti ng,

I ntervention are contenpl at ed
oﬁegwaaﬂeserasf t he cardi ovascul ar and
afhigPut not limted to, renal
taneous coronary intervention (PCl),
WIPRM coronary angi opl asty
duitangoibadidrppantreds, arad duadéhiuapl ast y

r af -an astv., W th
p&escend& cofonb tr:tgut %’ﬁi éP ‘ Xll
/elﬁlttCik@nd ofter) heddgegibnsac, fenoral or

RS Wb %hadaé}t s&mg&man.y $HuRtScks muscles,
cial grafts; ol | owi ng chart

gfterphandMpiap system c arteries that
tEs‘a@ﬁ §4nd stdrhacRf Whi ch are

-19 WO 2008/ 039489
A§ ¥ePYy Body Areas Supplied Axillary
h OBrigehi al Upper arm
o, Jaeck, and arm Celiac Divides
splenic, and hepatic arteries

niliac D vides into external

akhRries Coronary Heart Deep

(gl Fingers Dorsalis pedis Foot
2ck*'ind external head regi ons
prigdngartery Fenoral Thigh Gastric
efqred@l | bl adder, pancreas, and
mesent eri ¢ Descendi ng col on,
whidpey

Stomach, pancreas, and spleen
Shoulder
Pancreas, small intestine, ascending and transverse colon
Testes

Forearm

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

incorporated herein by reference. Specific examples include, but are not limited to, snoring, sleep
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Internal carotid Neck and internal head regions
Internal iliac Rectum wurinary bladder, external
w@eosnad48a, buttocks nuscles, uterus and vagi PEI/L8I007/020765
gastric Esophagus and stonmach M ddle sacral Sacrum
Ovarian Ovaries Palmar arch Hand Peroneal Calf
Popliteal Knee Posterior tibial Calf Pulnonary Lungs
Radi al Forearm Renal Kidne Spl eni ¢ St omach,
anhEh L1seRs . %ﬁ‘iﬁf"?ﬁ}"é%“ﬁ'esséiﬂa%éﬂ?f"&ns WRARTUR rs'egtlﬁé'lkf"érs'eep eating, and
d)@ﬁﬁleﬁﬁn@r §l&p|3§dbefa&35ulth&‘cﬁﬁinic rie[iioﬁfgﬁdaﬂ@‘ mﬂﬁﬁrﬁﬂdﬂyﬂ@naﬁﬂﬁhs Chronic

T E
neggi Zérs |§f1grg(jn§tf%a'n egltl n mcrug%eb 8n?telpngit§eéi (}8’; ?%xn% §|onal Pain
Syndc:lrgwde)roiuutlovab@k m@lln, llnuwptoe@let:t!@amt #rdsels,da®etilwéw pain associated
with énc&uﬁtﬂoﬁﬁﬁlggncm&lc 210w/ §84048 Mdoera? HM\ | pMaek 2, eehic

I ncor porat ed here ref erence.
pasareetrtf% revgopathisis édiabeties Rﬁ’él'ehc"RF@F tegugnatie, or 'Pﬁ?ﬂ‘%‘af}'t)»c?"d
neBRRIEEdNBrati®d Ei6Rders Slth WOPZARMSILPSOABe, %IKMW/S%Q ‘afyotrophic lateral

sc%rtgszs;mpbrp?ﬁcnglrosgsr Eg%cr\%%%s%@eaﬁ z:t | ?[ |§?s:|§ us%/{ﬁ Hgl%lty, parkinsonian
trély@f phfnhhi;dhhiﬂ galt] m@pndBetiog;alepdssidn; Hefedive Ming-term memory, Rubinstein-
Ta eﬂs:yg'l 00%? ggllrsg I nr;tiaamtrﬁ:lysta%gn h%/’)%gietlcmoﬁﬁlagsyngclein disorders;
maklelermtem iatrpphaes; itoaw@gwbﬂmnql@gmoﬂwop@amreb%@rr@m; Shy-Drager

syhblofRl foloP HeRaF Hisdadd With PARIAENDRKELEERILeR9bBdy dementia; Tau pathology
arthritis, radicul opath pain_associated 5 W th

d'é‘gﬁi{§rpf°&f *51Ve ﬁ%qlfglf! ar pa VOW(’P%FPI %qggnegg;waf%%otemporal dementia;
arHj’lSﬂ%ﬂhblo@ﬁldBordbﬂs&dﬂ@éogﬂ&lvﬁ impdimtent; A Izl [dsahse twith, parkinsonism;

g(%r]r I&-E)ﬁ/?r('grlg%n t Ir%%dllg&a étéZehﬁc‘ia’lalgFl[a%ashl délgegstjeggéécjssly q?cerebellar
ata:ga Pahkkngiystosla Packimacrasm;Alrivh dispase; hy pBkinetis disorders; chorea; ballismus;
d,@{m%&emé Mﬁ)&r%mt Laérai §£19%g.§(mr§51 ENBltGuRE bifd m;»monus

Hunt |ng on s sease y I Nesi a, muscl e ri |ty
par ki nsonExpmples %fHEF‘Og‘ﬁBWRP%WﬁdéﬁafgéF't”’dﬁ’ét“?c e, but are not limited to,

ttheQﬁEdrﬂb@d e 3! ﬁiﬂﬁlbﬁl’d)n ndef00s/0il 434 2D ANGHUbRIEY IRRBOY2005, which is
nst

ndr.one TS):, dementi a ost ur al
inp PR PPy P BIARPH Ree T st hetodsy R oy Red &
hahaptobilexpsthy, sinkle defllagersiy sind amyabtheqdisoeders statedad twidiffeaéntiation of
nggggeqlrsatl on; olivopontocerebellar atrophy; Shy-Drager
ndrone; notor neuron di sease w th parKki nsoni an

f eat ur es; Egemgleb@fdwmmd@@ordpm}nﬁa chblpt@wnot limited to, those described

_1n¢'\/§)®8¢*%r5§2 arﬂf WO 583591 Y6, bothr it a@@fnc&ﬁ!)rﬁﬁéd herein in thelr entireties by
orti cgbasal degenerat i fror Iot denent
gqr@ncsl peﬁ 1953 gys an:lélg? %gf,ag nate ng "?P\?éem'a or tOch shock syndrome;

caicfmzid adEnitespifta distress sylidsanaes bond resorpiomldisegen siehias drthritis;
h)}é’%:lrcge rlr()gl %?a%ts e.’rsuglﬁoLtq{e\ﬁafogg%' %J?Qtn;alﬂ‘as ﬁ\@lgt%.rn'ation' tumor growth; chronic

| Sease,; SpI hocere
ptelmamrainfkmmmdlsw% duwlmunsmosafﬂlabmfamﬁwm el girculatory

sHOY IR Ghdtintaedidl GrtichesOC ARAS dise43eT 181V inRRAtidd HIAUGIDS; other disorders such as

rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, psoriatic arthritis and other arthritic

conditions, septic shock, septis, endotoxic shock, graft versus host disease, wasting, Crohn’s disease,
ulcerative colitis, multiple sclerosis, systemic lupus erythromatosis, ENL in leprosy, HIV, AIDS,
and opportunistic infections in AIDS; disorders such as septic shock, sepsis, endotoxic shock,
hemodynamic shock and sepsis syndrome, post ischemic reperfusion injury, malaria, mycobacterial
infection, meningitis, psoriasis, congestive heart failure, fibrotic disease, cachexia, graft rejection,
oncogenic or cancerous conditions, asthma, autoimmune disease, radiation damages, and hyperoxic
alveolar injury; viral infections, such as those caused by the herpes viruses; viral conjunctivitis; or

atopic dermatitis.
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dystonia trenors; Anyotrophic Lateral Sclerosis (ALS);

CNS trauma and nyocl onus. Exanpl es of henogl obi nopat hy
w@nahss4489 ed di sorders include, but are not |iPCT/E82000T020765

those described in U S. publication no. 2005/ 0143420A

1, published June 30, 2005, which is 20 incorporated

herein by reference. Specific exanples include, but

are not limted to, henoglobinopathy, sickle cell

aneni a, aﬁUOthWye"tS’Pﬁ'@Ie"&b the pepcf sompougtproyiged hgrein in various

lnﬂhllfrfo?fggﬁgé@héégﬁn@fn pﬁ.ﬂﬁxga‘i‘ z@.g'h%&ne AR EmS, ParRhladNERicancer vaccine
elate | rae I nNCl ude ut are no
c{"ff@gté "dé’é%\%ﬁ%’éa rUSS iFTOXAP S APRIEIYOL NG lé&k%ﬁ%&p&&bﬁ” 2005,

wbikh Weihainpcaated he’mmirpmsr elineady byeredrence,ris dlbeéncompissedtThese embodiments
| GLy u

al?(}/ re?a?e to. ee‘%&{‘ ocf%bmﬁ dl%lt%o reo& dgé gérmltngr?( Icé&nﬁbs {}] E’wn@\ vtac r(eg to treat or

pr@mhe@np@r or infertiouy disgarasaandroghed varioque yses symwodwewg compounds such

as BRREBT b%s&kﬁ%ﬁ%ﬁ%f%ﬂ’&?ic?éc%;kh“ tis; hyper cal cem a;
Graft versus Host Reactrion; cerebral rral ari a;

i nf | ammat DOEs of @ FRPYIBRITYided ETsis; & 2 Plarmitsruicplly acceptable salt,

sdwnftd antHedLe) rsgerdaissaasaﬁ;rodrepﬁe.feus V& de;mnurn); ,on mab&ﬁamh as: specific
rctio

ing ) b Feqssd R G of GenaBEQ ol o 0580 o BHR R frdamount of
segbitactivk agontiesed ifamyh Gaaserdly, r henpaind prbviied hpnetnl, gr, a pharmaceutically
aJcl@ﬁhm;a@e gtné;a@ ef;lwrats Isfereo%tn%p@rrafw Oélahépeopﬁap b@LLed in an amount of

art tis and other arthritic conditions, septic
fremabrut 0depg foboutp@Bmpaer doh aedcanye afistirbinc conygsipnal fashion (e, the
sdttleSHRRRAL adWﬁﬁEt_blréG eadhldai 6f the d'bﬁﬁhaﬁtepreydﬂth@Bﬁhbﬂé@ement period), in cycles
i b Bl 5 B4 e B S B e over o sourse o
trefopant] preNestion; of mhgagtinents In stheékleliBpdidiesis; tiedesesarcbe faem about 1 mg to

aboniP C(LOC a% gx%%aboﬁﬁp? h% o gﬁ‘nég:?ﬁ %férg? ffds?lﬁgﬁ&rnﬁt ?’IR 9%{&@%&m g, from about 10

sSNno Sepst s sy epertusi o

- Mg afropt lwamrffroal ahwt:%atstte pbayk SBmg; fgra @bquyh mg to about 50 mg, from

adERP 0k td sboulsthk, 3Rdn® abouPRHRS td MRuDARS, ofr%}rperbgut 1 mg to about 20 mg.
fibrotrc disease, cachexia, graft rejection,

oncogeni ¢ or cancerous conditions, asthnmg, aut oi mmune
di sease, SEAOND ACTIVMAGENTSN hyper oxi ¢ alveol ar

injury; viyal SPoUrtoe?rto}/fan?hergiHcoh 3§a%9&%cﬁ@%§§%@e hfi&olvate,

her pes Vi ruse unct . .
prodngEalithiats, of S CANOTED 0/ 0B GBL: TEhined 0B T2 OrEDacalegically active

cSHhpRhdSPROSHIR M Sageh B iH ﬁ.%mefjs &Q'EB&PM%nB bRVid8 Herein. Certain
herein in varil ous | nmun |cat|ons

c%ngqt@m may wag( syg&rgliswéll lg br]otge g?ﬂt@gﬁﬁg PT’T'E‘{JW&Y‘P? Idlseases or disorders, and

cc&ﬂttloaamm@ymwwma@@cna&djvmhanérsdnsasesd»r Sﬂbrﬁ&_edAl dompodnd provided herein,

orsae%}arnﬁ%e&lcillﬁgc%%acﬁ 9{1 s I}pate cpé‘]hé%t? sg Feggsogehor prodru$ thereof, can also
wptksto @heviateadyetsy eﬂ’@%&md w-éh certain secmeé APt tvs agehts, Thrbyee versa.

embodi Menighe 3r AoBebSHdatGvelifegrtdiEntdSeg et cHBERREI T She methods and
provi ded herein in conbination with vaccines to treat

°<BFP°S16'P5§/@HY"'%“J?’F6%P BFCONhILNE pEstHS oA belatgednolegyles (4 & gproteins) or small
mBREMIOUR. gl SERhic indTBANIG RN mdtAlliy, of GIgAIY ﬁﬂﬁec&lé@)h as

nggggt g?naogo%giﬁn%g% :;ngJVclc logctﬁvfe agénts in uge rbe9 are n&mmlted to,

heyheaonvistic gtdvoh faciors extekinesy ard rsenqclonalsaod valvelonai lantitiedigs.eSpecific

eﬁW&%?%wvqueﬁ£ Qr%h't@-cmﬁ rnﬁﬂ&cloﬁé@ﬁﬁﬁb@@i@?(lgém f?)pexample, SGN-40);
factors such eci f 10 i ndi cation

h@@é%@féaeﬂm?eév*@hwa sugh aﬁrﬁ\ﬁé’&é‘&’ e, §4E g %%?‘Dp Bsat-ghock protein-90
indtlitoRMEuch ag d’orEHSEEkHBIE ok AAG(;,Gﬁﬂ!ha-cikb g@“&gaator-w $&wptot kinase inhibitors;
vasF%l&rir rFHG(?:i%tE |al é%émhafagt%& eeguntgr etlnﬁl%qors%suc as, fc%lrea(?arwlgle PTK787); insulin
glswzlr fagios moronhlb-rqmﬂxsgpltqse*ra@éfc amﬁﬁyyl@@smw inhibiters; lkB kinase
amount of fromabout 0.1 ng to about 500 ng per day,

and can be adj usted in a convedtional fashion (e.qg.,

the sanme anount adm ni stered each day of the

treatnment, prevention or managenent period), in cycles

15 (e g., one vveek on, one vveek off) or in an anount

o, o o o o o
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treatnment, prevention, or managenment. |n other

enbodi nents, the dose can be fromabout | ng to about
wQo@smsp484 r om about 0.1 ng to about 150 ny, frpOT/ERIOT/020765

1 ng to about 200 ny, fromabout 10 ng to about 100

ng, fromabout 0.1 ng to about 50 ng, from about 1 ny

to about 50 ny, from about 10 ng to about 50 rrg from
_about 20 to about 30 or from about |

inhhijprs; ERBMAPK inpipitersy EGERmRYPisqrsTisygh %@mﬂml% 5?ﬁswmd erlotinib
HELY\HERRd ahEscaied (subt asA h{zmm@ elabtufmhdby HaE R P& dpertuzumab

(it S YRR anBishissrdin i ir S5eh s HeBRAGUR DY VEGFR
inhibitbns ésuch asyjfaenaisplé, et mdnﬁackinammngam's,ssqsm 6 amdbpth 8T 62k222584);

P?g@n%lﬁ%ﬂp&géutch 9@ ?orQ&Qrﬁﬂ)lg e\gorgi%nﬁin & aﬁ‘e& anbntoﬁ%uch as, for ex?mple PHA- |

I hat ner gi St
66575 Hampenealonal aq’f%@ss (éli-@eia,sfesexempm gtym@bémmd tosﬂumomab

(BeRR4%, b&@&)l@'ﬁ‘:ﬂ) PYHIRESEn dASE508; 1 a0l ati- PNy é\“g&jl&l F8MpRs of small

or disorders. A con‘gound provi ded herein, é;\
meke BTG REER inglude Busremmt dmdted o, andjsanegy @ge"aaa ptibiagics (e.g.,
claditRfoaicmner or prodrug thereof, can also work to

glelcg\r/]:jagg f'iagc\é c;sségor{ed acte \(':et %m\%%ig VeII g%: glgl toQ]an%ﬁ twat'h compounds provided
hegegip gany dapending qnn@r mdmﬁmndlcemonag dntreatedy preb@teﬂs@rdnamgetdh e

et hods - apg; ﬁQa&Q%P&'eWeQHénPFQV&ﬂ%F’ ohﬁﬁr?dg&ne@%?%@er second active

active agents can | arge nol ecul es .g., proteins
aggpts dnphyde, %Teé@mnéged(t@ @emaxgvﬁtwé{opgoqnngp%q?pb doxycycline; bortezomib;
adw.gammnﬂélh ld?zodaﬂﬁle awaml@ndxpk&@mheesaozeﬁsqamdee&um altretamine;

le acti | ve a?ent | g ut are I

‘"T“?° C('—:-"d a‘E"S‘a“"‘H‘&?&“t‘%&oﬁ“E ‘rfg'egfrnsww a%}"H?’gW“&ﬁ%“ﬁ%ﬁ'&e asperiin;
azacitidimesrazetep atotamybinp bhtyrodstatienzndepah btrlommidsp bisarftiege hydrochloride;

: t 0
b'gar%?i?gh?}& Ltfslll;}% ég' Hé?m?&ﬁ)@(%ﬁaﬁf%?eq@ﬂy szgiaﬂn ggégﬁlﬂxgilwg%ggulfan
cagurRimcing galusterapg; B%rpmde( Sybetiraas; carboplatin gepnesting Apabiging

: h}d@h%ﬂlwa%ﬁ&m%@%g@f e4184oRib? bhlodaMBudl; LRE1EM{ S TispASin; cladribine;

for exanpl e, ?Pﬁ JFI’]SU|II’]|Ike rowth factor-
crispRtalne 1A f %th’ PBideoPLarabins dpgraring Btt'}?&yf"éﬁ daunorubicin
h)gimnMdmdé,aietmbMeemphmpldnnnmeguamhe kietapsnifesiaedylases diakiquone;

X [
do% %1 <?dxof> -gtgl? )7 gé)tcﬁutﬂg’ ﬁ %Y&aclg(grgdg? H 0 OQ)FIF%I}%f %rﬁgogcq’gge citrate;
drpmhstbtpql@]espromqugtq(fimglgyc.lggdmxg@wmmydmchlonde elsamitrucin;
en?@ét“smgrﬁggggﬁom&lﬂ@'epﬂrlhf?cru?’ hyd?ééhé%l% driflbRIId; @¥cRubicin hydrochloride;

Inhibitors (such for exanple gefltlnlb and
esgﬁq'nait}nﬁ,‘ eﬁtrarp,e_x’xe p}HEQlaée %’Htul"b Gain@gzo(lesﬁ 0%‘1 5 etpa?mde phosphate etoprine;
faévoadip lhgdrotHlerdet i taddraliing; ifiaretinfidet ﬂé)Ku))inﬂrﬂanﬁithdbhmpbate fluorouracil;

V, ti 146 :
fl ré%\}galg n%ut% %d'&s fgq:w dw%%é%tib‘? ?%ﬂ%?t’g?lgg {1 %‘i@e?lgi’@, hydroxyurea;
ldﬁlzyblce»darﬂmcwonﬂ%kfogfasrp@cﬂmb@sw na@elatlmhnmtwcen,srm%zt hgdrochloride;
laa,regnauéez&zl Rl oA MZvohée REke; inlhdi BWr@ch(o?H@hoﬁ@trex%piodlum

exanpl e, wortmannin): .C-Met inhjbitors (such as,
Iogwatﬂaﬁl; [gsoxppﬁoneéwggrps 5).'.1 wrm&m%w meéglor(egnmeggdrochlo"de
mégsireéDagérple Pmelengdebtrd] Aedbaté; Madiphabin; r)wndg@ﬁll t'ridi‘mp‘taimrme, methotrexate;
métﬁ?%éx%h&?é&gh&fégﬁslégn?ug(u(eﬁplrr]\ge)l S!l?a(os-na ocarcm }técironqg) mitogillin;
migemalyio; migemysin; micdspetemitbiane; ariwxangtoné hydro@dbrtdeg mycophenolic acid;
ncﬁ:@&z{zs@nﬁ'@galaﬁg@ﬂt MBQnﬁ-arismaﬂt ].l)a%ﬁta!«ﬁ aspargase; peliom cm

clarithromycin). 10 Speciflc second active conpoun s
PanfRIusting; Pﬁéorewa%@aﬂ’ erqsl ae’cs?ﬁaawter@mﬁvwm&é'&n pispxantrone
hydadc}slddﬁamidarngcnﬂrpl&ﬁbetasa@arffm@ sbdiGhh Catirfidmytia; Prednimustine;
prPcargztzmer?terogl\P/lgrg een ?rgorrrr]xy%rﬁnﬁ;am o cngeggﬂroch otrl a,r{)al?azoﬁxgéltr(r}ho rine; safingol;
saﬁogql\hedroalgemes samstingg eimtisgenensparfomate sofining smhrsogrycin; spirogermanium

semaxani b; cycl osporin; etanercept; doxycycline;

bortezom b; acivicin; aclarub?trn; acodazol e

hydrochl ori de; acronine; adozel esin; al desl euki n;

al tretam ne;
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15 anbonyci n; anetantrone acetate; ansacrine;

anastrozol e; anthranyci n; asparagi nase; asperlin;
wW@2@ei089489 ne; azet epa; azotomycin; bati nmast at ; PCT/US2007/020765

benzodepa; bical utam de; bi santrene hydrochl ori de;

bi snafi de di nesyl ate; bizel esin; bleonycin sulfate,;

brequi nar sodi unt bropirimne; busulfan;

cacti naomycj n; cal usterone; caracem de; carbetiner;
hydsaeBlopife tSPiRomYsHinFn SR PRIRHN: HERPIRRIESinyStreRlogecis K1 IgFenps tatisomycin;
te&%lée bﬁﬂllnﬁ taﬁﬂdeftbgmt teldierh&ﬁehyd}ocm&ﬂd@r tﬂﬂfﬁpkﬂ'ﬁh,, teniposide; teroxirone;
tegtolac(:)t n |am1 %ﬁo auts l{é?n E %p g;&'gx’kl)rll %lg p%z[:falngréer tkt)%rgrlnﬁ'eene citrate;
tr@axtcme ragmte,u tnclrld@a nhosphite tnmetkvdtemmeupxad%gludemam biptaelin;
tuglﬂéfbrlmlr&moplde CU%‘Z&‘IQM%%J‘ eredg;?az @%@(ﬁfd@ eveﬁ@p%ﬁ' @t\@nblastme sulfate;

di azi guone; docet axel; doxorubicin; doxorubicin
V'WGF’ @q;:ﬁqlfgqe, agdesmeowmsme fdfatey W@p@ﬂqnp ayjate; ivinglycipate sulfate; vinleurosine
sulfaRIRARSrBIBHe 41 ftatl] AIRoSIDME Culfatl) 3TQONMd bu RN 2684 Laniplatin; zinostatin;
fI o n| t hldne r grochl oride; elsamtrucin; enloplatin;
ffé{’c'@' r B‘% Bpi di ne; epirubicin hydrochl ori de;
er b uI 0zol Otheesapubagents ifvhaie owin hiemodidmit&Boe 20-epintyat dingiroxyvitamin
3 a u l Al- (=N .

Dg ﬁ)&tg}g‘l:g' :Lcnl alR {%Q ch?rgﬁgﬁ\ J&If@l&é}% Qcﬁé)ﬁJeﬁol S200sA Q%esleukm,
Ahyaﬁ%@tﬂg@mst&eﬂtrﬁa@Wmmuswr@ha@ldphuadefostmeemmplw#@lc acid;

arhrubid B Q«héaeﬁmp Q%?th@Eeana;t}di&e%a@%hbhohdg Mgﬂ)%b&@@'lﬂ@mtors antagonist
f osqui done; striecin sodi um

D; P'é‘bﬁ;’r?é“ﬂ‘i b ghtraligis "W‘El‘f’g?&?ﬂ? B’é?‘e'" Y iparigsirogep, prostatic
calnyiGtinG:; Bhtisirelen; ar{txascfpwdnodeannsénmél@hnmouum ﬁﬁﬂldit:d)im glycinate; apoptosis
gelg(re: Ie I gillgt%?sln e?o:prtolzsgsﬁ"éegeu?achgra,g g{l t(l)l(g gcl:lac e aPP 151‘;l ?E{rgg‘tz gmlne deaminase;
ashyndmxm;; bthoeitahe; atripwstinepgeahasiatinl il Laxinagatin 25y mastater 3 azasetron azatoxin,
a)a&?cﬁmnﬁ-ic%ﬁ Im&h%ﬂk@ "brklgﬁol mﬁlqast%@km@@m is®€benzochlorins;

[ or et ham ne y rochlorid eﬁgest rol acetate;
beﬁétp)éﬁ@@gqpp@q\e getétla&fagn dqqu%&bgﬁ-al n%d)ﬁaplpmycm B; betulinic acid; bFGF

inABit65 Pic MDA e blsﬁﬂifeh@tbﬁsﬁ)ﬁﬂﬁiﬂylspeﬁﬂﬁhﬂ%%nﬁrﬁﬁﬂi ®istra@hé!A] bizelesin;

brgﬁ%t%g{ri uhmrt;rﬁl%\#%g gv? %chggngﬂetgalg;rmn rgﬁﬁ ;%)gr?é}gciiawhostin C; camptothecin
denivatn)ss;mapecmbm,ambpxamld@mmbﬂmlehsedbmhhdptrdeéle CaRest M3; CARN
708 %Fg@@rfvgd ﬁmmbqtor cQ&&Q&%QJeﬁr k.ﬁkﬁg ﬁJh?d?%Fs' (ﬂSOS) castanospermine;

or ma oxl suran; pacl’itaxel; pegaspargasé;
cesaswcqeﬁoreb’s cb@rﬂvaﬁh@quawoxadws sYfppamidestipaptast cis-porphyrin; cladribine;

cnsﬁrférﬁsaﬁ.aag&e, clw.matul@ nsamsmmlp as s&nf.aﬁycnpmmtasma A4; combretastatin

drochl ori.de; nme tar\1
or PG o BT RGP TAIE PP s e CPIRRYGiA derivatives;
clhguih Ac&ﬁohxperdmthxpwnms;lc|y¢lo|ﬂa|tamnwp|emy¢iy;obym$ﬂnmocﬁsfate cytolytic factor;
c)rl’ysli %0{1‘&[&1{% bI de@%r{engeh ﬁr%tﬂdgrgmn’B déﬁctxjelnrg lfxamethasone dexifosfamide;
rochl or | é/ azene; spar
dmpw @psmr@mnvh riﬁmqscmer @g@rrnﬁﬁ» digpx; ZEthirorBoBRi089489

diR§dr 199200964 20k Rirotiell 190l Ay Bif; d@mnypﬂwsﬁume, docetaxel; docosanol;

roplatin; .streptonigrin; tre oci n: sul of e
L e e N ST S LA e LA
edoeiumnédreﬁnﬁndjydbbcmhhm efl@nithisere[porché; Rmitefunj epirsbicie; epristeride;
es&rﬁn’;@%“n% gpaq?%uteees#rg#e%(’;&gé]?t? ggtgcgfgﬂ]%ﬁééoqgsts Ltl% ?%?en Et@&owde phosphate;
e@rnte?tatee fadrazples fagiralies; zi@mtwds; filgrasmy fi 'mstﬁedﬁp iflguqrtiridod; flezelastine;

fibdstePEaky ﬂ?dﬂa;aﬁmet fldorSdalifor@di6in Bl HESHIGHIRL @)rfeﬁlhiem @Frﬁéstaﬂe f@striecin;
t ubul ozoI e droch oride;. uracil rrust :

O\ng‘lsg?ﬁ’ g mwg\rtfa er"f ﬁan'\%"ﬁ‘b‘f"é%tg[alﬁ&‘ me% %ﬁné’ehx g?‘.latlnase inhibitors;
ganyd‘tebmstgmah@ué fnatbﬁbrsyhdpsiﬂ&hﬂ aeregiilinglieskamethglahd Bitaeetamide; hypericin;
i f
S0} AL B SIS UL onlll SRR v
imiyimed immusostimylant peptides: insplinlike grAv fagtpm! rez@m@rgtﬂablm interferon

and zorubicin hydrochloride. O her second agents

i nclude, but are not |limted ‘t%‘?'ZO-epi -1,25

di hydroxyvitam n 10 D3; 5-ethynyluracil; abiraterone;

acl arubi cin; acyl ful vene; adecypenol ; adozel esi n;

al desl euk| n; ALL TK ant agoni st s; a! tretam ne;
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carci noma; antiestrogen; antineoplaston; antisense

ol i gonucl eoti des; aphidicolin glycinate; apoptosis 15
wW@emws/0pasul at ors; apoptosi s regul ators; apuri nPCT/a810d7/020765

ar a- CDP- DL- PTBA; argi ni ne deani nase; asul acrine;

atanestane; atrinustine; axinastatin 1; axinastatin 2;

axi nastatin 3; azasetron; azatoxin; azatyrosine;

baccatin Il derivatives; bal anol; batimstat; BCR/ ABL
agoRistsy iarierans; ipterlswking iopsrigyanc: [pdadaypTubicin; iR9S]SERQfs; iroplact;
»rhgtaa.deaﬁst&agaiere; iatiomohslicondiimB pitRétRinh ﬁsplbeﬁcamb aﬁyiﬂhlﬁtle F;

i.ni c I tor C
Iabnelslaarh ﬂ etrﬁaeceta e gag%elbtrlc:?ed Igr?nalmg'clenr Fﬁncr)]%rastlbl éeﬁig}flan dsuﬂ‘]ate leptolstatin; letrozole;

lebkenin drthéinngAlactbi; mkwcmlplﬂnombrfebh,demolmeoptrpgww@gesterone
lenbjrq%th'nt l@%lscﬁéjtlﬁfoqglkr\%é%(ﬁ%{em eﬂﬁlog&@lllﬁbﬁ@ﬁcr dlgalcchande peptide;

hosti n G hecin rivatrves, capecit

hww)péqﬂna@ cawpmtdﬁ rlisgpelinamide 4y Ipbaplatifg 'embr'?'a%d?reetrexol lonidamine;
105 BREOnMox 0T lurtdidan; G@tEdiinh ﬁ:ﬂ@ph@ﬁﬁ ] ly%lhﬁm l)ki’i'ctp@ﬁtides, maitansine;

carzel esin; .casein kinase inhibitq |§BOS
mannastatip &y, BPRMARAt maseprosph magpin: d‘é"tt’i"éf?'él'? itogy, Pigfrixfactalloproteinase
;rmiﬁxtorsoﬁpumdgauaineﬂﬁrmuj rheteralin;thicthioniaaspy ro@bdclopramide; MIF inhibitor;
flle%rlsl?oonrepm}i{ekosine,o rpﬁ erIgP%’itg\guazgr]%] In%glg%t?g %'g%&%‘&% ;analogues; mitonafide;
matgwmﬁtmm éwwAnfacteompeo,asmampnzsrnaﬁqeqt@’gmolgramostim Erbitux,
h@rQaﬂP&%ﬂch a&h&am HoRoghbSphofyi msaa&myobs&éemmnm mopidamol;
ycin

8; E derivatives; curac
megfe'ld@a ‘fﬂ"a‘?’ftaﬁ?"édm"i‘lﬁ‘ﬁé’é'de @y'@P"EP;?P‘Hf%f‘r‘rfe'EVﬂEW@F‘nmyr'an“e
NCzy:E@rcﬁt’mhﬁe Noafbesthiet ®enzaidet;yafagelingadgedstip; lﬁ}dkﬁﬁi-@ém&,ocme napavin;
n?j)%)?(eé%,t%ao ras leng: A g‘ap#agi%f réegneogybqguq glegsgmcgm mgu ml é enllslarr}xycm nitric
oxidx medudptarsi mtronidamtqu@n@, nlﬁuuw\mblnn@sendﬁdmscnse ); O6-benzylguanine;
%&%&&B‘ 'oﬁf&é&ﬂ@rdi‘g leghﬁgéd&ﬁpﬁstﬁfeaWJah&bgﬁ ondansetron; oracin; oral
dr ot axol éloxany0|n di phenyl spironusti ne;
c:de'em ipduger; Odraadstah efaterongyoxpliplatmXaiomyEie; pactifaxel; paslitaxel analogues;

pmméltthh%tﬁes (i)ﬁﬁhaﬁﬁﬁhé Qﬁﬁmtd?[rﬁﬂ&;bh alnidrotio ead;PaRaxytriA), panomifene;
el.en; econustine; edel %os ne; edre

ol amab; dium: -
p@?‘i’aﬁp?ﬂ ptaﬁ‘?lln’%‘"e’éTe§?F8ﬁr§aseeFﬁ eéF’ﬁ’rpe“Eé’ﬁ?"rﬂ?g’iSB{?ﬂ? sodium; pentostatin;
emromlb,qmrﬂizbron pafosfamidd; perdlhyd ablogphenaziomygienphenylacetate; phosphatase

m%go%lrs g%rbarﬂﬁ g&&%@g&%@&g%@% -;v(.) Iaﬁxﬁa?cﬂégﬁﬁx%g% gFJc&RP&J HAeetin B;
plraermnesqnmq!@torf'ilh Bjtosierlstinuny domplee plpdram ¢qreppupds; plgdum-triamine

ccﬁrlwﬁ@ﬁlp@ﬁ“trhé?gwlmw ;Hﬁﬁrtoﬁ{y@ﬂe reddisthey ;ﬁbéymsts-acndone prostaglandin J2;
fl uoroda Jéorunl cin forl de;

PRPRIET AN oGO PR TP DY P SRIF G it proei
kineseaD imyribitors, xgakdalgampmttm &otresmgﬂiosmataadanmb;torg;amrmehunolqosnde

h%‘#‘tg%ﬁgh]bﬁ&g? f’[R\FlﬁS, gl?ggtctrlﬂﬁe él)c(lg Jtﬁtj Fnﬁ%ﬁ)bm polyoxyethylene
°%U%¥Fefaém"‘6@“'$ﬁy pvéq*treeipﬁ fam?slﬁﬁﬁ'd repmesd P@te"} eans{emse inhibitors; ras

inh§baeskst RRGAP xal.hm&nmmpndeldmémwaae, rhédiOAR1186 etldronate, rhizoxin;

GI eev . mTun stinu
R0 PRETR R kines BT e HLBI PRRISPGE T uboxy;safngol
sdiitbpibj S@CNUI; sir@iphyto oA; saigiaﬁr{@tlﬁﬂs&l 108 O¥kBi®s; semustine; senescence derived
7/ 0
mhqﬁ;{t/gg fzsgg se o?ég)nuggotncﬂg Jr%xgt ﬂc‘ana -%%g% {nﬁ&;ﬁ@%hs:zof iran; sobuz?xane sodium
bdrocapitatey sddivm pheqyiag;gtgqeasgql\n:eol qog@@gwgalztwpcbng protem sonermin; sparfosic

aélé %'BQHBKJ@% Uieﬂ%dam% sﬂl&rﬂ)%@ﬂtfnogb&éi%{uak'sﬂ@ilérﬁlﬁe, stipiamide; stromelysin
= nellarin-N triacetate; |lanreotide

|qhg1ltﬁésn,§).€ﬁ?f)smpewagpggf Ivmoaftévﬁtlli)tﬁséﬂalﬁptfdgta@tagonlst suradlsta suramin;
swaipdoalins] @tlimuistileg tamoz iferemethlodide pauramistinie piazarstenet ecdgatan sodium;
te{ggHJanrl}ra llepy?galld’eﬂﬁ]e?_gs%gﬁhgl;s] ors; éerr]neo_poginr teeﬂl os(;deéltetrachlorodecaomde
tqtremmscshaérblalsﬁ"&r mp@lm%|thfe'abowtyaﬁhquoawaq"b@ueetw thymalfasin;

| i pophilic disaccharide pepti de i pophilic platinum

conpounds; |issoclinam de 7, Eapl atin; |onbricine;

| onetrexol ; I onidamne; | osoxantrone; | oxori bi ne;

| urtotecan; lutetiumtexaphyrin; lysofylline; lytic

pept| des rrai tansi ne; rrannost atl n A mar i mast at
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nmustard anti cancer agent; mycaperoxi de B;

mycobacterial cell wall extract; nyriaporone;
wOR@8MBHBAI nal i ne; N-substituted benzani des; neEHUSL00TI020765

*nagresti p; nal oxone+pentazoci ne; napavin; 15

napht erpi n; nartograstim nedapl atin; nenorubicin;

neridronic acid; nilutam de; nisanycin; nitri c oxide

nodul ators; nitroxi de antioxi dant; n| trully
thbﬁp?%pgéwp(%%g%ﬁgwqtj pan; thyrqid ﬁm @tu&ho%one, tin ethyl etiopurpurin;
tlr@ﬁizﬁﬁﬁkj tit@nocod iG] topidnRrore meferd; dﬁﬁs}latﬂﬁ&pﬁbltbh@&eunom
trla?]e grrldrlrlagpgt Erﬁgttreg(gtgi télo &r]cgm fro aregrl Pat{.l Oﬁtende ?yrosme kinase
mbobaomm;pmpmnspam: iithdbi®ks; ulEaghéxt anoeémahahl_ugimed growth_ inhibitory factor;
urgkgiﬁll or gﬁ{ég%@tsl §eot19@| FH&]IH ﬁl%l Fé@glm&rg%ln%me;cﬂﬁ Oérteporﬁn;

pam ron c acl pan xyt r’o pariom f ené;
vipereingcYin¥pltinga yiaxin: yeiorele; zarajerspm 2eftinlatin; 3ilasger; ¢nd:zinostatin
stir@dn@san pol ysul fate sodium pentostatin; pentrozole;

Sﬁre];] lag Ib L 8 H??ﬁﬁ)fe 4 51‘38%"%2’@?%? [ Iuﬂgr&éla#fgggtslgmted to, 2-methoxyestradiol,
telonfesthiin, Guiduicerp bf:a;bamsxls jn rpudnmcawbme célisqsweh lab,don exemple, TRAIL), statins,
Cg]a;(glrléj I%ISC oS bg@,terta\;ltg t O XHQ)BJ?E IOIQCZ]éa l‘? r(})ﬁl‘ri"ﬁ%%raer{]p(l%enasense@) remlcade
dqv;letamlmiwmhpm]mn ﬁﬂxampthemm (De&mrnre“’) staspidh, @gmcitabine, cisplatinum,

tePBEJleﬁE e?@éﬂis#dmcyé’l%lfdsﬁl%m{&‘é RmoRAC ENbSHMIR; plRERBne, gliadel,
bi s-acri done; prosta | andign J2; 25 pr ot easone

tamQKifes: E°@P‘§°a“p|"61“8¥fﬁ‘a Ba‘éaedta?‘?h‘aﬁ‘& Rrofiarepresih lepraypep,jrinotecan,
xé{dad’aaGBT-@lJ inferfoioh @rpha,n:re@tl&bdlmtdﬂeﬂﬁl&ﬁpl'@(é gththerON A), capecitabine,

ClEﬁJ?tlrnO% c%el:j)cr eg éZnenca:ﬁyog?aﬁl gs ezﬁ Iﬁﬁlﬁntogu ?cnl nhj rablneréo’xetaxol
pasilityeel, ivimblastner Hza,l (&i*adBSH;I dmrbapyc,|vuiwxe_,1blae,adleti@lmgilcdbpatmltronate
le)gl-n ytﬁﬂﬁﬂﬁ}/!n%aﬁsong Od?iplﬂgs%ﬁlgnaté' ?lfgerﬁatr%gfa@ \ﬁﬁ&lstme doxorubicin (Doxil®),

ti trexed; ram)setron ras rnesy proteln
pachianalf gangislovirrAdriBmyipestramusting sorjus phosehate (Egncggkp sulindac, and
etbpdidel t or ; ret el l'iptine denethylated; rheniumRe 186

eti dronat zoxjn; 30 ri 1 retinamd

Fohi £ uk; g oSG PRSI A e ELees b g ARG s coring o the
indiglxgooy kq bestea‘atedgprbyenteslawrnnanpgerd cabhe foihd jn thafatlopimgtrefereages, all of
wﬁ@ﬂ grre%%dr m lin ' |p§rttlrgt§s ﬁ%‘rgﬁg{\t%%s 63&'?%6 91“9??35 517; U.S.

derive 1. sense &4}98 eot i
publiggtion nes- |289|4’P¥¥W|1M t289‘§0‘99§%?9 7%‘%&%@%1425%@6&9? 1455,
2dwm tc@.i@bgi(m/boa P4828 M (05HD39832 40846/0 1 5438D,\2006/0 ]lc 22228,and 2005/0143344;
onedi n bi n sonerm n; sparfosic
prgﬁF'B'éﬁlrﬂB 'Eﬁ%@p? /g#ﬂu%—’tor ne; spl enopenti n:
_spo_ngl st alEIxamﬁJps stq;aednamtne ag@its thatamaydke; used fob rreltiegimen prevention
ar{dru;l Inpalng%ﬁ%m C?IJSJ ﬂ&lﬁ&e” but a]se%? in%?tul %ecéﬁ@érﬂ?o%l' tMeq'apeutlcs used to treat or
I'ntest| de ant agoni st; suradi sta; sur
prsmr PaiD mch@s amtmepreﬁmstﬁ,u aiconyulsamis, priihyRerteRFives @renolytlcs calcium

crtaafqm BHSUIS&& rﬂlﬂjsclE 2 Dafis qm,naﬁcsﬁ@mh@ﬁcgs Qo dnalgb S&A8HL-inflammatories,
ium tel omaraseé'iarp]a_é Itors; tenoporfl

I n;
e BbEP OB Pat B cat renqrRiFIELFBIfY pignists oF antagonists,
|rrtduaiosthipafssnmgentsmoumsmtohdsehypedbammqgm dttamijne, other anesthetic agents,

NSIETRIRLS! W S b VIR 74 P B, o

2¢3 o dpesific exaymiss inchide, but g et limitad; tmﬁl llﬁ gl eiaemsﬁ(a‘\sptrlnn), celecoxib
(Cf'e‘égyéx@ﬁﬁihgr@m Rétirhine, gabdpeARPERIIGARR®)! ﬁﬂeﬁﬁ@ﬁ?@ﬂantma’) carbamazepine

bi chl o ri de; el orem fen tran
gDy gicard aﬁpgﬁ(ﬁaﬂenml >-tVf"iP5f>d¢ewf (Rﬁpa'mg ), T‘PTPSI“FPW%%
h)tdmnmblicﬂneahredmidhe [risecfhlvin, petnttmpiuse‘aremrpnettu [deptieahydienide,

ke r

aX%tR% rilg kel%rgaggAcdlﬂﬁ Blh']r:ogﬁlgrrt]onﬁrg ldﬂne(%%; x:d Eﬁ(\j/lsol) clonhdme
(Gamwrd§$®t)d2f§MI‘llae:t‘@raﬂsesl"uWW‘ﬁﬁﬁ@Wé’é‘épﬁ@P'"&rﬂ*ﬁ@‘@Hﬂﬁ%buplvacame

vapreotide; variolin B; velaresol; veram ne; verdins;

verteporfin; vinorel bi ne; vin%%’rti ne; vitaxin;

vorozol e; zanoterone; zeniplatin; zilascorb; and

zinostatin stimalanmer. Specific second active agents

i ncl ude, but are not Ilmted to 2 rret hoxyestradl oI

M - s o o e s
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t enozol om de, etoposide, cycl ophospham de, tenodar,

carbopl atin, procarbazine, gliadel, tanoxifen,
wo opezasn, nethotrexate, Arisa(r), taxol, taxpCEUS2007/020765
fluorouracil, leucovorin, irinotecan, xeloda, CPT-11,

i nterferon al pha, pegylated interferon alpha (e.g.,

PEG | NTRON- A), capecitabine, 15 cisplatin, thi ot epa

f I udar abi ne, carbopl atin, osomal daunor ubj
llel&? élsq:t?fgmomeq @Fylmeg)éne]ef)r a?éé'lt"PfX/'i"\%ﬁBg‘t' |§1|pramme (Tofranil®),
ddxepid (Sid4uaih, clalrawdrhaa(m&am“t) Ctl@k&!rié@?roi&'”)’;‘d&rﬁﬂlhrfé (Zoloft®),

i BRI SR o i S R BRSTHES apropon
(WeiknrinB), ciexil¢tDoxiifed)pine, P'@piamlakB’hma@a“m@hg’“"e’r‘"m‘x Ziconotide,

ketat 1hé‘g&‘§§&&netfgp%ﬁa§”&‘e%%dgﬁe&ggs' P&E‘I&QP% i n{;l'c:lgmﬂo(x?ge)nzamme

et oposi n anot er e
exanpl es @f&a@piewffSP%oné@e'@mgag%ﬁptgnmeﬁ f@gthecsre?tn@nt prevention

arldAS}infeRhdetiRst éﬁn&ﬁleﬂ; a%@&&&tionﬁﬁg\@ﬁ&ﬁg’nd@hemﬁgg d)u@ﬂ'@ not limited to, a
be found in the foll ow ng references,

stefpid, ¢ H&*&Pﬁ&f‘&?’eﬂ“ H‘é"lgé‘f‘ff‘“l “H“?’H%‘T“l‘ aéh‘%‘?'f“é?'? éé‘a“‘U“Sde""a""e a growth
hraloAe] ta ne@sotrophid §aktaz 3regiatobofizbydsdidarizatidn, an pithVEGatahtibbdy, a

nos 04/ 0220144, .2 0190609,.2 87546
POSRAPEI 31 AB OIS o P SOgEa: 1 At Sp A Rl ofg 23gpound or an
aiRiROS pEEA¢ASTMMpoRxD) §f 9 oGBlgdation ZWOWBE@XMQQ%W@MQ batoare not

Iuﬁnt@cﬂg %%Eérﬁlﬁp%ﬁgén agan%QQatH séron@rrﬁuw&' ﬂ{é?éeron-Za pentoxifylline, tin

appl i cation no l'es of second active
etigpurpuEn.cmelexafi ugsatis dusetiym,9- fihr?éo - Bakfihdrexy-heevent i on

lamxab{emymmageaﬁmyxpfegﬁam dléiﬁliibﬂiﬁdlormﬂatéﬁbﬁoﬁ%eem §1 Ha@it No.

t | t
%? %&&qgtgagyﬁ%ga |ts genv%?v%a,le%?rg§%téﬁ?dt |9s Jen '(3’8?1 Soéﬂ%ss :‘netromdazole
(WAt RanpBps. €12d B3 6% andahm®i So803), |gexs$temageolsum6 @aMahgdn_istin, 6’-O-Ac
s dbi@6! ch'i&em”&h?&in 68l lﬁéﬁ&'ic&ﬂ §28: A‘@&a‘?&‘iﬂ Gl g:gﬁégié,%f?%éitﬁé 6’-0O-Mal

op | O anal eSICS anti-iIn ammat or| es, y ) .
glimhn giiechprin A, farmaeenstiu (&S oPajens Yent.01 3£8p;ﬁraanafd?<éw@rag?tem'de

déxameihhidhe AUSNPadn® NO! 5,270, m@nhaﬂ’fdsmldel SIRURRRY PO ISEB&ENt Mo, 5,632,984),

oGSl st PECERS oL eSS B b e

ndui@fcppie fidtary BDOUM,(blasiirogex aniphter factor tyhe2 HMSZ)CE‘&EI Gl (Eyetech
PrP‘?r%‘éceRﬁia]?sr) %rfﬁas%lo&’ﬁ Llﬁ’fbt u{agané 8 lrf‘ﬁ%#tﬁﬂp%? (B4Ydh & Lomb). All
of the rsiferenees gited hersinease wpmno'(a@é lietheie gytirytjes bErefprender ) | ,
ket am ne, Egﬁhﬁpﬁ&tsie&mﬁ w&ﬁédtﬁﬁwﬁa hay I:Q{l@EW foP tHR treatment, prevention
eto

lantin(r bamaze in
W%ﬁ%g&gﬁp%@ S{“T‘r '§eayse g]cf)u[d? )ebut V5B g'rl&edé%, alolytlcs retinoids, a-hydroxy
adidie pratbinies, icplagenbopitinge teih fuaér@;ron hg#tbldn;rm‘cphmnmpmodulatory agents.

. . ' t
S% ﬁﬁ%&%&@?.@é lﬁl?l&hé %QI %lé ﬁ(ét?ﬁl% (;élgqﬂlew Kgg @ & h oacetlc acid,
saf lhx/quy@a!y tEctioafid ammonmmly?tsfm Yresg Frefem(l@meytm%memhwm, collagen,

b&t@‘ﬂtﬂpﬂbﬁﬁsﬁfe}ﬁamnbé&ﬁwsiem thaRdr&HOR dcid anll @SIRIEBHsBech as human placental

P ot BT e o, Az,
Zﬂﬂﬁt&tﬁscﬁ]ﬂ&haﬂd Isolaged.i ptyline (Panmelor(r)),

amtrlptylln r i 1m ' (Tofrani l.(r .

o LY Ak EhAL ok BT 8] R en, rvenion
arfd/eraveapgament ¢Hfrpuimernan) hepersension ahd relatqd didogrers(inglyde, but are not limited to,

arftidBa FHRH, dlnl%tlész @:«ff‘@iﬁ@ I%é%fd%@ Qﬁkr u}r) chaHr?é'] l)l%t:l@ﬁé N&sodilators, prostacyclin
f fexor t razodone

"(WF%EH F'Y’?{ b)‘“‘aﬁﬂgksﬁ’ Bfasp d‘eﬁﬁefaéﬂinblbﬁérs (iﬁ o'ﬁ?ﬁﬁ’o‘l“B'lb'mrs)’
eridopspaidade ,inHilGirand, Nip i Iovering agants, tirbmboxahé @ ibitbrskanldartien eherapeutics
doevzz(ntatrﬁ ?«gﬁvﬁg 8 gﬁxgﬂ}% glg%rg égegéﬁ.%eéﬂe&?é e)g(l?rg)%s%c?&e but are no(tjllmlted to,
wagtin(Eongedin’S, %ﬁutetlwambaqﬁwsrﬂbﬂ'aon@ QXY 8% ﬁétrﬂzem nifedipine, a
preventi on and/or managenent of macul ar degenerati on
and rel ated syndromes include;2but are not linited to,

a steroid, a light sensitizer, an integrin, an
antioxidant, an interferon, a xanthine derivative, a
grovvth horrmne a neutrotroph| c factor, a regul at or

o - . N I e _._L: o A~
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ant i angi ogenesi s conpound, or a conbi nation thereof.

Speci fic exanples include, but are not |imted to,
waersepasd i n, purlytin, an angi ostatic steroi dPCT/O85HaD)20765

interferon-2a, pentoxifylline, tin etiopurpurin,

notexafin, lucentis, lutetium

9-fluoro-11, 21-di hydroxy-| 6,

17-1-nmethyl eth I|d|neb|s(oxy)preg 4-di en
V%%d"aroaﬁ%ﬁh&ﬁpwécx cdig de-gy, gostpg]pndin NBGIfﬂsepepr.?zts“%&%‘SO F'°fa")
trépedstiait ym&mdaana‘?)phmtc&mdiermthom&n (rraéaefﬁ; laﬁucandne tpoprostenol

O IE NG SEUE MW
orﬁépaﬂlw algevﬁ)sthesnrtaﬁ '(A@pﬁt?) pyevastatin @;avdm adigoxin, L-arginine, iloprost,
I dzi &y dzin, 6'-0O Ac daidzin, glycitein,
beQ%)r(g& afd s‘ﬁdgpgcl}wl\/kﬁg glycitin, biochanin A
f or m)noneﬂxp\mglgs of seqoad aetive Ngentssthgtgnamgysed for the treatment, prevention
arllsybdr ?dsﬁﬁh 2 egg(g‘ a§&?&>9—li€lzg§‘d dlé&@é&@ﬁﬁ%ﬁ?ﬂﬂﬂﬁe bt lﬁgte@%& t%ﬂlh{acyclme
0. ) . ) al 1 dom._ae at Nl one e
PIRgnum; ,a&gb,h%a%e?t’ 25"6%{%‘1“6%’%? Bl )a%‘quﬁF‘BWt M%éﬁ??amﬂe: temodar,
cartipGth, prbdfaﬂllﬂﬁfn@f gtiadg), gmoxifen, fopotbcan, lethditdxate) taxotere, irinotecan,

cage%lfagln? cnsp agqttg%?e 5q{“"%?‘ﬁ§.°@?££@&§€¥"{“k"ﬂ E’ n\ogﬁﬂabine,

dktaxopsilitiehVinblasineal B AM(GSH, dadattiagine, Wiorclbianoledric acid,
pﬁﬁ“oﬁﬁgrblimlbémlpl{aﬁaﬁ&&%ogb lb%gpasphcﬁ\'a{e Q’&n‘ichlﬁomde vincristine,

references herein are incorporated in their
dexqiybicdr (%"&» P?“é‘!"’é?'eﬁ‘ﬂ‘éw P adf5ipa Cins blewrysi h&adwm'éase' mitomycin C,

magRALS tHibtapa, PiicyRandis@AGemoitatidee t r eat nent, prevent| on
25 and/ or i sease

managenent qf skin di
hot 1 m ¢ ERPRCS Rareard e agents Bt ey useiy%ﬁf& 2%%3'7‘6"{ Prevention
aruiéurakmpamenmfmaras'sip disedsesigelnde, buttand notlimited xd, phloroquine, quinine,
; .
o5 Wb, Lok ST o PRGBS ot
prémaquinsy krexyrhloroguige pregsatil, atovaquens AEHERYN. sETREIN, pentam'dme

mSI@J‘stﬂSI inffurdigriod, bdnaﬁaazenea&mmm lpuﬁwaem @ltBnonyc6@pounds (e.g.,
Ot ret anti blotic

0
sogmftﬁ)ﬁglﬂﬂrg%tﬂ m}e '@P? ga?,narﬁa, 13%09?18%3? g?n&t? Be?lon 'of dead promastigotes
artdrBOG [ leddonaring cartitabteasids, safdnagelesspiradicia,dg@ iseedglogy), trimethoprim, and
‘&%&‘F t.ale30 collagen, aninmal placental collagen,
rmal ogen, AlloDerm Fascia, Cynetra, Autol ogen,
Zyder m Eypma‘st of speond pptamage'aﬁtﬂlatl gy lzﬁgépﬂ fmmpwnbprcvcnﬂon
arﬁiﬁﬁmag'b?r{ehi/&' imgRnbef u%ﬁ@y cﬂﬁ:‘fdé?@mb'l%ﬂéj blidre B&lelted to: antibiotics
treat nent, E\éent [

age
(thrSFREP LRI i s apt a?téts?'g%ﬁ% ama"h&éeﬁ% glingypgnicillin
cerpailoépoﬂ'hst, etde;ﬁ@nycnﬁlthnamyagu.’ar&lrdi-yihrodiyumeﬁnn@&als suchdé,dnt not limited to,
argarx rgcru&en?htag' a)y rl~nvgrg€ éjI; rebavbiggﬁn?{n%ﬁlo ? % lgﬁrggs,tlmﬁfunologlc
erwhmsmugse@pbmw nohhimnised tor lsvame sgle andiSpprinosing| mlom%sych as, but not

iR REPIRE R RS Sbul iR iRkt Ofastor, kdr&tedk.lngnaﬁa in@&fe?cg@mo?mones such as, but not
t hr onboxane i nhj bi.tors, and ot her thera eutijcs

G G K BB AR Iefy sBSUtl : SBBLITHE e Diulatrs eg.
BARE/BIg), cylbakinea (€g. Nibt-2, 14 sreidLtS), grower fhétdise.g., TGF-a), antibodies (e.g.,

Icgfgg@ and | f\é) dllg%xaul(iilet%ilgézs ec%‘ltaﬁm%alfgmeﬂ\&lagedyép%s}?gt?%nd vaccines (e.g.,
vip) 08 OB BEPtIACTACBRO07/ 020765 vasodil ator such as

prostacyc lEfom&l@s Sf seccﬁxﬁ Q%@gsl @tﬂg{hgt r;]lgy teht l@d?%or the treatment, prevention
epopr ost enol (EPO  Fl oran treprostinil

r(dﬁgm%qnwn) f( NS fh's%rd?ﬁ i"Hé”df I\EB} arepg lipited jo: opioids; a dopamine agonist or
arftdgoait, @ﬁfh(dS) Bu,t nétilintittd io, Meyodepa (U-DOPANEIcainé, Fd-mEh K tylokine, reserpine,

te%r eerr)lr qget(, ?lizlo I?r?em) #%l{nré( fe%%d Clg E’r?:%%jay é: lczlxbrt]at ﬁlg‘gl%lrt?m{)elxole
d@yxantlév(de) r)Opmorotb%saﬂl!%nﬁ( h&&ﬂatp#’twclriy )selepl-awm@t@hmde carbidopa,
(Pravachol (r)), digoxin, L-arginine, iloprost, 5

bet aprost, and sildenafil (Viag¥a ). Exanples of

second active agents that may be used for the

treatnment, prevention and/or managenent of

asbest os-rel at ed di sorders |ncI ude but ar e not
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10 capecitabine, cisplatin, thiotepa, fludarabine,
carboplatin, |iposomal daunorubicin, cytarabine,
waeleoos3948% , pacilitaxel, vinblastine, |L-2, GWCBES2007/020765
dacar bazi ne, vinorel bine, zoledronic acid,
pal m tronate, biaxin, busul phan, prednisone,
bi sphosphonate, arsenic trioxide, vincristine,
doxorub|C|n .Doxi | r)) paclitaxel, ganciclovir
pef@elide mesylate, Hip ﬁvﬁmﬁfreérﬁ MAQ-inhikjtery feh a5, bt not limited to,
pmp;ﬁsrd k:ra,egyhhhlpaérem;e atnaﬁsroaﬂy@Jamaea GOM’IgﬁHIbitbxabjohas bhibnot limited to,

|l es of second, actijve e } Vi d f,or
to, cﬁlgo e an ntac one; a chcﬁm sterase lghgl o,rsulg:ra o agg r?tgg FmH? to, physostigmine

rea prevention
sghialates PHMScStGIT@'@{:SSFfGC,I physastigning bitormadee rmgsctlglmnm remjideoneostigmine
mgmpgu@eﬂy 'anﬁenoq.% BhiBfid e&wmnmnn%normér eaaw?m.a@mme chloride,
anmyci

I azi ne, oxycyc I ne | oqui ne,

obiderema phlpiidre trimgdoximecipmide, qﬂwﬁybmm'r@f wtﬂph@mum pyridostigmine, and
dEHQBHBR] dn, anBLiVAGHANS agéit, subH ATVRInBs likiddas] d%proxen sodium, diclofenac

en d mel ar spprqQ |furt|an, nzn
S SRS o s B b R Y R P, meloxicam,
|b36ro£dndkddldmr6fen rablimaone) refidcexip, methatrdketecloflurgatiten sulfasalazme gold salts,

%Baﬁ?.] by %‘&h@bunﬁ &g&ggb&?ia‘teoﬂo@fu %Bﬁn%% i d;g)%gstacr&ﬂ#us,

eucovorim, terol ds,
bgspjpxma#ygpqilzumgtgsz(l@gh@;cggyyetylgqllpmqngmeﬂalyl Qghg]ylate diflunisal, salsalate,

ol%ML{nﬁJTEGth@M%x@ scetdﬁaquﬁsn&ineﬁﬁaermnad&l M@feﬁ’eﬂﬁ@h&d meclofenamate
hat nmay be used for the treatnent, prevention

S%‘f‘[‘érgj%'ﬂi?ﬂ? ‘iﬁf""?'ﬁ“r’fﬂl’falﬂ’&"?%|ﬂéFPd'§P'%fF'§é’P‘H§P§"’| RYOK\TER; mﬂa’f'cam
arﬁb@omin deﬂcbﬁdpnb&uca’ﬁﬂ&érbkﬁﬁm qﬁlenﬂ&ltéztoheroap;ﬂwhbmazﬁhe antipyrine,
'F‘E‘PE%\ | gfgaﬁor)e zg}élﬁtloe,i a}urc? oglg noaﬁ §|° Ballpm tLloh'naﬂlt auranofJ in, inethotrexate,
calthieipe, @I‘rmmrmpl krheneyidi sulfirpythzeTeynt borpsinaronarer betamethasone and other
l%U&Jartﬁ:glds %E afi Qutltlérdem: Egeqtt S@h as, W%tqgﬁlﬂ:@ 10 rrﬁe@‘%p@(q}uﬁg ‘domperidone,
clovir, and ribavirin; 1 nmunaoglobulin; plasma;
PW°ﬁ'|¥'9W6F‘6'QF»d"’°’éﬁh”&|'ﬂ9r mjoramgémgaewefagbenm'dmndmsa%ﬁqne&ra"'setron

h%d?ox)Jzﬁ:\é ad&tyﬁalcﬁ]e&Mobtamdnnﬁ@ Enﬂprlh& , @LRedhS b&iglinaside, bietanautine,
ut ul.i

oroFoRP T B e ishePiie EP ey ety Prinatts S ga e L Slasglygn, meizine,

medill84), nttopireding,ciabiidngnexyperady, mpdwerzinensrupmanige,culpiride,
te?rgﬁ%‘i&aﬁ%kﬁﬁf‘guetp F)erg{;{n% kﬂl ;?‘e?az?n% n&.&ﬁé& aﬁhb%ktﬁlegﬁe?eof
| L-5), gr cﬁmwplﬁae Sed(agtivy agewtamwlay %PmSPtE)Bmﬂeestwe@'egt prevention
aiAdr m&@?@neﬁﬂgf ECMnjurids aGORWEIdQPRArEAEs iREINER bl di@not limited to,
unne tifs, and vacci

S
'"é'ﬂlﬁ" ﬁcﬁﬁe% HOQPYPRESSS IV SRBER| aégh’é‘F“g'EE"Sﬁd'“%’l"“{)%ams
fiagpeifts dgbrats, antiplatblet agentd, antpsytiingics, metidepesdantspirepr@tidzepnes, buspirone,

ar;)i;nt?cpr% Qhd gﬁ&%@ﬁﬁﬁl cogt/englél%_! quch?sr lf.i;@é fh diaﬂ&ltyg/ﬁh C%tmﬁl:ﬁdamage and

am ne oni st
r%@%@ﬁﬂogles Spesihic ggammjggmﬂe@e Ptrare rad limdted Loe\pmgg(e g., glucocorticoids,

sibeh RO ndi Baidied o, n@mmiréw.hsotoxé Ql%kzﬁl%thars@&%'h@ basmethasone), an anti-
tetrabena2|ne, benz troB¢ I|ne

'W@@W&&‘%ag"'&ab‘é’ﬂj’&% Wy no xeruﬂqw gbcﬂcrofj alcd%dlum diclofenac

potagiung kelk@xita sElint &d oxaprévjrg ﬂtmlhisﬂ[ ¢todnlacs slegichinibuprofen, ketoprofen,

%&%g&g@k«g@%?‘% o@rg)ga?p O ﬂu g ld\éQuﬁgggizqg,g%ﬁpsalts &:Sio-D Irgmune '

Giyhwtimtmysppheay RRTHfe siclasporing. pephipgrindy croraliorus] sl iig, dactizumab,

sdiRylic 4R, QEBtﬁ?dhgythJcﬂr g\\ﬂhknﬁhcﬁﬁg rﬂiﬁ'h;\'lﬁle s@8ifihte, olsalazine, sulfasalazine,
i socar boxazj

agetamipophen, dnAon}eH]aela gdagnnlaggg{xﬁ?rée aﬁg, c? ena?n%%e soglum tolmetin,
kﬁhmllacnﬂ&ﬂeﬁeﬁt&eﬂurbhﬂpkuféro bxapsazit) pﬁl@glcdﬂutneirﬁdicahi ampieskidad, droxicam,
pR/ﬁXlg%i :térg)mcgl% %l%ﬂrt_nlbgtla% Sgp%%rgn&%#eog aﬂﬁ?)ng\ a%ﬁOpyrine, apazone,
zwelm fuy mltsomzﬂw@mm ﬁv@na'ﬁw@emﬂaﬁwmoaﬂ% colchicine, allopurinol,
edr ophoni um chl ori de, tacrine, pralidoxime chloride,

obi doxi nme chl ori de, trinedoxin% brom de, diacetyl

nonoxi m endrophoni um pyridostignm ne, and

denmecarium an anti-inflanmatory agent, such as, but

not limted to, napr oxen SOdIUﬁ] dlclofenac sodium

o Y . - o



I bupr of en, ket oprofen, nabunetone, refecoxib,
net hotrexate, |eflunom de, sulfasal azine, gold salts,

WA 000RI0as4B | nrune G obul i n, nycophenyl at e nof et PCT/US2007/020765
cycl osporine, azathioprine, tacrolinus, basilixinab,
dacl i zumab, salicylic acid, acetylsalicylic acid,
nmet hyl salicylate, diflunisal, salsalate, olsal a2| ne
sul fasal azi ne, acet am nophen, indonethacin, sulind

PiRRTreridrsulfinpyragone and PezbiomtERNS: 2 LA #Relo8 eldingrbut not fmited to, db-
cAaPOirOd gaft, codipahhgﬁ aieay Iphbhidatbdmp) Whkiek conpf REY IakieB methylphenidate, d-

' thBeo\}Bék%qglEgmc{rgh Y lgg{?}\ethaq@ Xlu;:gz hxdor I%e IBEQ u az hro—
mathy lippsnidate dl-qxstlmwwthp&phern®te, apdz Umurezhdrmﬁ;t apd a dnu_retuc agent such as,
blﬁ%mrnh&% UGQReol, ﬁ%s‘émﬁﬁ%l%@r&hén‘a'méaat e, auranofin,

“met hotrexate, col chicing; [ opurinol, probenecid,
sul fi npyr Exemelespfcesnnd 2@?‘8#&?‘6 et gy be pssthberibesEretment prevention

arf/ dkanagHmén OSIQy s fuR Qiot Sl siedp Qn@ﬂ%la@@tsyﬂ%éﬁn@mt)ut aPdhtd? limited to, a
but. not limted to, netocloprom de, nper i

as,
risydierntidopesssent ?ﬁ@“t BrYRRLivR SFPIRRIn ’WF“'&F ﬁF‘b‘H‘ﬁE i?A é‘“‘epﬂept'c agent
(gabapentid) pregabating diﬂzanﬁmﬂ»&fesﬁcﬁmﬂzepgﬂ‘eﬂﬁhﬁ&bﬂm topiramate), an antiaryhthmic
agae?“j : ?2)(&1 uraeﬁanggl‘;bgée%inl ea%g I naeseiggp \geghﬁag’plgat Ty T%i’ﬁaetl%rtmhlbltor2%\ opioid
agsn msmon@l enmmmcadziam cqtlmwp @ucg@bmesm agzntn@d other known or

cé?x‘v@iﬁf&m{l ?krﬁ?ﬁs@d iPHIRSRHER SpaGi@SEIpRA inclTRE! Buf hdGiot limited to,
nmet hal | a . metopi mazi né, nabil one, oxyp

Nﬁ‘f'ﬁ%ﬂ?a?ﬂ?é“"%é’l?ﬁ&l %ﬁqggamgt&wmlwm@ne nortryptnlmey Icarbamaze:pme Levodopa,
LIDIDI?&h)zSGLﬁﬁQ anmisymy}bsmd, kR sexiplig) tBeilﬁiizﬂ&,, benzotropme, pargyhne, fenodolpam

mg?'égglc e nHtat[, %ﬁ) as E\lytJrochlorlt%e rf)%x ?ro?(e amebnta inée hag?ochlonde

actl ve agen e use
setlemdlrtemeénonldnmde parbidopa; p@gohdamt/sadaten%nag&sm;Symfne@ISpromaZId
cnb.nglym;é sﬁen@ﬂﬂ\e SbatfRdazy, reaééwﬁé eh@&b&%e phybltigifife Afllate,
imted 25 I mmunonodul at ory agent s
th'ﬁmﬁﬁi@whwsw@ﬁ? bromigg, Fﬁyﬁ'@wmprv& neostigmine methylsulfate,

arAbEnbAiOhIdride ddPephohiuRl chibidy, ithdtina GRal [doxinRithidpidaloblddkime chloride,

agent.s, ant| chotics, .anti,depr essant .. .
trlr)%ﬁg)sme gi%ldgé% cetBLgnBﬁnqxg'ﬂ,eendrog ‘f’ﬁ’(ﬂyﬁ’abst'ﬁﬁ'é{‘eo?eﬁ'éﬁca"“m’ naproxen
sddivowdidsfertao Bodinm| d]ciafenaugmmtssmmsmiecbmbmhhdmt cxapiotin, iRighisal,
etbﬁuliycr ?‘/eg)ﬁmelbg@gfeg qug:éstgf %Q)%B rﬁétﬁotreaate leflunomide,

nclu r e not
_ Su(lfésagazmeggﬂ'é ealisr Rile-H) !aynuneﬁjetwhasmymherwme nefeiik exglqasporine,

aAABi SPGB REY, BARAixiAf AABRLIAR) 0icHk chﬁbéwjﬂHﬁ@ﬁQﬁ%)d; methyl
saﬁ‘n?ﬂ?tp,te ﬂ{lgtgsall nf%agﬁéﬁgi%alﬁm{}gsa]a%{;%f%%a@ bUt omethacm sulmdac,.
melfeadit atidcmeqiof aaisate sodivoe kehmetis, ketosildc] dldlaci;‘enm( Ambopirafen, oxaprozin,
pIE extu!aH)n %xicaff‘lt rﬁﬁ @ECSWQEJOQ% 'g?g?(?ibg e(?xﬁ)? @am )Pheneylbutazone
oxyehwﬂémrtfeant@mureas-alnazxrms, apgesng, algpien, aumoguqquﬁ@ sodium

thidneidid,| labran&fi; Q‘Qk}ﬁ)ﬁ%;&a’i& Qolomitiat |a|lloptﬁiﬁ6| QﬁiB@r‘dcﬁlesulﬁnpyrazone,

azat hi oprine, tacrol asi |l i.xi,mab, dacli z
beglé‘)roevmne, bé&ﬂ&thaé@&a??}gjtgfr E’S‘iﬂ“ﬁ?ﬁ'&‘ﬂ?% me%?)ﬁgﬂmlgengomperldone
prsal’:lomydaame, prcdhéthazmeseiilqrp&aiasnaé atimethobenadrgide, p@dansetron, granisetron,
h)%%)&@%@l £ ecwgﬁ?og@étg%r@mnngy Pﬁ#ﬁgﬂg{;ﬁg%ws i ggéngqumamlde bietanautine,
broglopwds, huclkg[emlqhoagde gycélmng,fcbmqﬂl,ydq‘mqgg,[gmhpp@ﬁledplasetron meclizine,

m@@ﬁﬁlﬂftaﬂzﬂn&oplma&ﬁg|rﬁ9ﬂ3ne@y9&h@ﬁ"81p%ln@ QebsMhhine, sulpiride,
dr oxi cam oxj cam .tenoxi cam . pheny 1but az

teH?VﬂFFEﬁWPﬁ‘?b H@eth%m%% f %°’°93Fﬁzl?6p'§ﬁﬂ'§*’r8°“ éﬂ‘gi Bibgure thereof.
zi | eut on, Exuamhplefofsgtand@stive agealtsithandaytna dsbd fofeHeate@tment, prevention

rr%%%ée%?@@&%&e#ﬁ@égﬁhfp%g89%%3 q %brd rlé lr‘]rgCE;)Ud | By Izu'e nog l?mlted to:

-rwleﬂklnpyv@zaérﬁIeZAWGIUB@ﬂzQYP@W@‘db "éﬂé-AKPnarPam;'gPOX IL-2), IL-10, IL-12,
including, but not limted to,_ db- cAVP; an agent
conprising a methyl pheni date d?QJg whi ch conpri ses
| -t hreo- nmet hyl pheni date, d- threo-nmethyl pheni dat e,
dl -t hr eo- net hyl pheni date, |-eryth ro-nethyl phen i
date, d-eryt hro- rret hyI pheni dat e,
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tricyclic antidepressant agent, a selective serotonin
reuptake inhibitor, an antiepileptic agent
wQ¢ gabapast i n, pregabal in, carbanmazepi ne, oxcarbEwepINE)20765
levitiracetam topiramte), an antiaryhthm c 10 agent,
a sodi um channel bl ocki ng agent, a selective
i nflammatory nedi ator inhibitor, an opioid agent, a
second. i nmunonodul at o conpoun a conbi nati on agent
and {l-18; insrferamenircivgs ‘“‘Gﬁgf%ﬁ'lf?‘%%é‘rte'é“g%‘hil? -2hs dferferos I"‘@”e[bf interferon
alfahe; &err&ﬂ&@d-fi @ne® bRl amiaal g and GUESFh@drBtturea; butyrates or

t
bltt%rgie dgﬂaattlgés anrof'? oxx{!ﬁ. ?/drgg(( ﬁrg qtl#%?ﬁﬁﬂmMSRISANTM see United States

Paent Dians3¢08 19, GsLéus@djgp’@] antdgoﬁ)@]@,éychcas cltrieazole and triaryl methane

d 1vmelayﬂ)ef£r¥££§|h9 ot lﬁ‘teﬁ P4tesf 1%‘15 ng@zbm a blood substitute such as
enzot T opi ne, ﬁ‘? I né, fenodol pam 15 hesyl at e,

Hermpsppad| or klemoppag é%f@?l"éar& hydr ochl ori de, ropi norol e,

anmant adi nﬂdhﬁlﬂ.&%@h ofd Qﬁnpouﬁ@br%ﬁdkd ﬁh@e:h,\’d}'ra%m%lﬂi@ally acceptable

car bi dopa ollde nesy
sof oY SRt RGP YT PPN P P EPh B 6 SEAM ARG P o 8 ptien car
odcoi siapltaneousbniraequenticaly by hlyessasie iog diffeeenmbites bfddeministration. The

suﬁtg%iﬁg'isogi&%gjél aP %u%?fg%neﬁgns ¥l’§t90§1t ng)%r?'g:ﬁ ﬁ ¥ lragpgi'tggiare ?ctive agent will depend
omtirb a¢tiyaiagent mecbfr(uede whe@pvpmme@ﬁméﬁ#tmci erelly witheyt decomposing prior to

e,@érﬁ.lgltﬁeomanesn@h}hp&dddﬁe d.@é&géispmgrt%a&hl Oht eeadnaQ.stratlon for compounds
trinmedoxime braom de, dlacetay noxi m endro

PrgY 'PF‘H'(‘fg?'P erﬁrﬂe Roa{gﬁgféa‘ﬂn}lwﬁtf 'ﬁﬁgomco@@m gents or mgredlents are

kitbiwal 1o tHea6f G adidary Bkilldh eeafte & e. @gmmm»m DesHl Rkﬂﬁ&icb (60" ed., 2006).
Isglulp:]gfag n Oé :?Lp?’g{’]’éng It fel s%cpo agt?]vee agenq S ad?mmgtered |r§ravenn’\1sly or

smlreuthwbmy(atdeonce ef wmmw an MUﬁas‘aftoazahwet 1 tpaibdutd P9 mg, from about

5 %’ﬁog dO ?roﬁI a%bﬁ’tl 1olto am(l??%gydr %?n 45860 th a out 200 mg The specific

CyC Sorlne azat hloprlne tacro I MuUS, baSI I X1 mab
argeist P hereasOndsactive sentwBkdenend:nndbs spesific agant esegythejtype of disease being

tré'ﬂ?édmf |m335ge8 athé %ﬂiy%nd @ﬂaéd sfifiseade, anﬂ&ﬁ&ﬁﬁcﬁﬁﬁs) of compounds provided

hoI sal azi ne Lll %Jf zi.ne, acetamn en,. . .
§HiB AP LR ANl aRivonghactive RS TS WrinEered fehs paleat
sodi um t @sriiscusagd édmvmeml haeejn, disc bhcofnpassed is a method of reducing, treating
ar]‘d/d't1 pév@rmn fa@@eéseo&%na&&&peffecglags%%ia&amxth%h%h&?ﬁ}herapy including, but
anperX|c r oxi cam pi voxi cam t enoxl cam
n%ﬁlg“typ Efu§1ggw,echemg§b9$nbﬁwqtmélpﬁéapyamqn}gw ithfgapy, biological therapy and

mamx{aefévarpyneoma&a\a@ PROvidel h&?'i‘h@ﬁd oﬁnwa&tlm mgieums @an §déhinistered to a
aur anor i n

Pa&'&i“cﬂﬁi% %g““'}%? "ﬁif the SPeurspesiss ﬁ'beadéﬂers%ief?ef F R conventional
the@pyenzbr omar one, bet anet hasone and ot her -

gl ucocorticoi ds, netocl opron de, donperidone,

prochl orperazi ne, pronethazine, chlorpromazine,

t ri md#hob&yeling Bherapy danset r on, gr ani.setron,

hydr oxyzi mecer@fdntol Rithis) e BRIPAALARYP (RPIpB&ic agents provided herein are

C)[asj‘:l g@%ﬁ%gﬁétersigsqe%rng& Cgf‘@’gﬁﬁ%f?@én"‘gog‘gﬁe F}Ife%t ﬁgr?igttraltlgn of an active agent
fodl ia predidiyaftimeafotiowed phe risd@k., discvintisetivwof theradrhinistraténn) for a period of
tqu ta'ﬂﬁ‘LJ g&tﬂil ’thl@éngﬁtmaZdn“ﬁl’str{l%Ql bg&ﬁfgég&&%ﬂ qé/ciu(:e the development of
I ne,” scopol am ne
repléq_apcaﬁy dneerapera Bf he Fherqppﬁseqvpyﬂ o‘geqdagq the side effects of one of the therapies,
aﬁdmr@.mf,&p@fhaémeey dfAPir&&héen, and a m xture ther eof
Exanpl es qf seconld acti ve ents that 5(1;]? d
the. [ oat MERFIBRE/BADF BOCSREN o HRRUYCHERG=E o i Mministere
ddigring Ismblera;epatday dagesdl i efoat ©dixdveskicgde with agésti fgjodifiabout a week or

tv@c{ \9e gg(ll#h e ﬁ%q%réhﬁﬁ- Qﬁo%s tFé”ﬂ:«{& nch Mﬁgsagg rlr]eé\?th of dosmg cycles to be .

|np@a%)i Tl’lIES, gpther Em![gdnmclg@nmpzwgyh@:ggmg@tratnon of a compound provided
PCT/ US2007/ 020765 and IL- 18; interferons, such as
interferon al fa-2a, i nterfero’n31arfa-2b, [ nterferon

alfa-n 1, interferon alfa-n3, interferon beta-I a,

and interferon gama-1 b; and G CSF; hydroxyurea;

butyrates or butyrate derlvatlves nltrous OXI de

M NSt ~~ AR I'FrRA A o o ~: o
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Adm ni stration of a conpound provided herein, or a

phar maceutically acceptable salt, solvate, clathrate,
wGat@smest4sdmer or prodrug thereof, and the secopdr/asionve20765

agents to a patient can occur sinultaneously or

sequentially by the sanme or different routes of

admnistration. The 10 suitability of a particular

route of adm nistration enpl oyed for Partlcul ar

heggip foy @osgerles fhap precupien avhep if it { seministered alog oBgelftvet grogher embodiment, a

coﬁ@o&ad prmeéd’lﬁelh ts aﬁﬁ:ﬁhnb&eﬁ&ma%k&tee hﬂdb@bﬂh}c}’es%dmhﬂiﬂd typlcally cause
enterin

oL PGB Gy S i 509 58l v
conpoundsIn gnegmbddithehica edpmpaiugd prexided Rerginds administered daily and :
coﬂﬁmoﬂk@ 4rheeOBr folY wééil?at%%@é‘sif @&% hﬁ(&‘:t 99%‘[& ) aBBut 500 mg per day,

|ngre ients are known to those ord I nary sk
follppgeddyy 2 resiend ongrorgwo wopkssle P@ﬁ%emhséwnke% desfcen Pe ﬁow about ] mgto .

abBk 3002&0@})31 abbutl oM ﬂggo ﬂﬂsthppbormgltfsolni mmseﬁ.g Waltﬁ)‘ﬁf zooeni from about 10
i S adm_ni stere Intr y. or cut aneou

m%l?f’o“ SHCRO0gve: frgmaboddh | pett %‘%&’H %Ewﬂf%?b‘ﬁ gmgéﬁ BbRut tng, from

abbat 1@hogito abO@G 0o, filomodoatAMrhg tobabbat 3ag) tor HOM aboyt 1fmg@tmabout 20 mg,

fo g‘gégnd,]ao 0 about 350 ngy, or from about 50 to about
e specific ampunt of the second active
agent w | In ehesobddiment, 4 comprawi pravided bereinand @ seqong agtiyp éngredient are

adffinisteR8 @myb@hmdmlhrsﬁﬁto%d)f e OB ?a%qu.&@ heRYE6dching B to 60
st age .of di sease, and the anpun % ounds

mBHES PR 5 SHEPERFVARErSHig oS A YIS iPYR B A Wegk p gnother
enst@dihhct, Ctl&ﬂfbu"l‘bﬁl&ﬂbﬂl yf chimpousd @oeided leeréih éndaiacent actifsSingredient is

di.scussed. where herein | S0 _£enco asseFIﬁ is a
admntn ter 3%?1 ll} é'«xa'%ncousng US][.OH OVFL’ dboat anralflutes € eg/ca'n

adver se oflypirallysthe agmbgrfof GIOéesaiysaewh@b we\mtnhmatlon treatment is

adnfVERH O tleBh\Wl lao@fro'nn&‘dou%ﬂggo atmﬁt 24 QR¥es) frdth LSSt 8 to about 16
surgery, C enot h er apy, radi ation th erapy, hor nonal

- cyeleeroa fiym abPeh fBU‘t‘éﬁ’“l‘ Resef6'esnd i rmunot her apy.

Compounds provi ded herein and ot her actlve |ngred| ents

can P8 2 Bl

associ at eahmteuomwenposomak canttieelsapy theﬁhrdpa@}oh iofipdividual, single

U%T{EE%*OIJU{} %g&&k&tlgmglqg%§ BH(I &@a&@&%r@ﬁ& dCheQJm comprlse a

eutil c agents provi herein a cyc I cal
pyﬁ@ﬁhqr@n,&)rﬁ@bgrg}qgeun@m qcp@tqb}%qawwlamgprg(@gomer clathrate, or

prbmﬁg aérdon| lsﬂahﬁideﬁﬂ'bapéon%sﬁﬁﬁd A dB R Formk G4n f&rtﬂ&rdoﬁlgrnﬂaf one or more
tine, followed by a rest (i.e., discontinuation of the

oW stration) for a period of tinme, and repeating

t hi s sequ@hdrimateutichiicompdsitavns anl doSyge|fomty prévédeghgrefragan also comprise
onre%qj H'ﬁ)?e Lﬂﬁmﬁﬁ‘é@h%‘%ﬂ@@&ue&ﬁ Exd lecsto‘?l Gﬁtﬁmgpsg&n‘l% addi®ibfal, active
erapi es, avold or reduce the si ffects o
‘"é’ﬁé‘cbﬁﬁ aterﬁésciqﬁ@’r g Sieasion 4 aB9V6r i nprove the efficacy of

the treat gRile unitdolaps $&ﬂl|d Privided hbrﬁnn&?@su&ﬁme PR muddsal (e.g., nasal,

opund .prqvi ded herein is a ed daily ina, .. .
soBfBRb Ve b UL A Ds PRSI B T Bl By s necton,
inwarhinscalar, @6 intrparterial), topical lfogit eys dnepsior otrher qphtj]alme peeparations),

tra%écgér*nglgorttgﬁgc c:JuEI E&rnﬁrstrﬁdldnot% p%ha%t fﬁfa do{lﬂ_%éﬁ&%s include, but

05|n I ncr ased
arg n@ttlﬁ@fedé%@hiewl%e@ﬁﬂ&% sush a5 Fft olaRtE BPIatR eaPPPs; eAchgts; troches;

loSHEB) Uﬁ?erﬂfn%/ b%dsnoa@s \6&2&9&&@3&&&% R@d& L;{S&Wllmws@%ens, liquid

her e e cycles t
A3 A B B GRLST ey PR BRI R g Sospensions (..,
aqued3@d nch-questisd enhdfms;ennonss.m&dﬁwmsimﬂﬁdlsf ara watgrieatldiquid

nE}.HHP(?% <8 ut18|¥ Lr%selitxngrig?ml'gogagE*M@Lllta\élecfaﬁgagenteral adminjstration to a
con

Pagient; gxe qrwgroes G?héh?PhF'?'"ﬁ‘ﬁP““&P’§g°rl§éf’&‘@‘°af8m0ﬁlcskaé’ﬂ%'as“al"ﬁ“ and sterile
one enbodi nent, a conpound proyjded herein is
adm ni st ered daily and 5 contitruously for three or
four weeks at a dose of fromabout 0.1 ng to about 500
ng per day, followed by a rest of one or two weeks.
In other enbodi nents, the dose can be from about | ng
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about 300 ng, fromabout 0.1 ng to about 150 ny, from
about | ng to about 200 ng, from about 10 ng to about
wao®sosp48d rom about 0.1 ng to about 50 ng, fr oPCHDS2WD7/020765
ng to about 50 ng, from about 10 ng to about 50 ny,
fromabout 20 ng to about 30 ng, or fromabout | ng to
about 20 ng, 10 followed by a rest. In one
enbodi ment, a conpound provi ded herein and a second
sqligs (&2 qry\sgqflbleﬁ agmoghaus solids) thag t:@rl@deqypg'tptyd topreyjde liquid dosage forms .

Bl MbiSafeRtekA? rad,afmstnlaﬁommum provi ded herein

occurring 0O to 60, m nutes tgl %r to the s“mﬁond ctlv

i ngredi ent” °8?J'PF‘?§Q“°3 wes: é“do fosaes fary aly wary Gepending on
thelratd efor eﬂm’qﬂd lardesdge fdrivausedinhhaaieareamientofxodigpasenday contain larger
argéunw: éjfe 9 le léglbe%f %dacf\\//e‘zﬁ%rg&gm?? tc!)l}/'ugrlgep glraﬁ g dgglgef' %og'lajuéed in the chronic
tregtmentof t}@\;sgrpy dgqu eSlmlegy,@ajateyterql ﬁ@saggfmepnayfcocty@ sggller amounts of
oﬁjeuc;r'nﬂge ¥hhe BetvB @ng‘?&f@l‘tﬂ%dnﬂ:’?ls&r thaH MI d0§age form used to treat the same

adm nistered to a patient w Il be from about one tao
digeasert Thede anfqthes ways Bavhigbecifiogospes fopBLAre pepd Wil} ¥prydrom one another

Wil bd fe@dNyappatbntit@thiosd skilRBMihe bAY S&, 6.%.G Remingidh 'sdPHarmaceutical Sciences,

R e 1 e JHBRG PSR can b used i the

pr epar at i dmowf embydimyent phhrmaséutigdl gompesitiond esddpsagedfonmes, comprise one

ﬁn@.reréﬁas%g Cg&.m%fym%xemsqman&oam@&%sé RN 1P Y AP Pharmacy, and
erein conprise a onmpound provi ded herein, or a

"ﬂhh@ﬁ@é@mmﬁlﬁq quu:&?@p@mn@ agedrrpwdgdol]%q eWhether a particular excipient is

sfifaBle F&H iBEUIRIratidhl lmbhrpapﬁaacan.calabﬂﬁémntda @b&@é form depends on a variety of

Phar eutlcal co si.tions apnd.dpsage forns, C .
fa'pmrs[ ‘gérkrg)awd‘) ngﬁ:gu%Pg, %Btrrgat nﬁgec&?cﬁs iwgmug\_whlce&e dosage form will be
adthiaisnepaiao kipetdint. cEm‘p@&hplb,aml dange ﬂm&ag&hfas tab&tqomyvdodem excipients not

r
Sln%? ? Vrgls{::ﬁa al 3&2%?2&@%&55 | o o Iog% %‘%g&éérgé% lent may also depend
oattmswcefwaﬁctwwgted@nts pm@\F é@ﬁaéﬁhf"g"a or expmplegthe éeqompos'tlon of some

aé‘e&etﬂgeéméhtsanaﬁkeoaeeeler&ea gy %Mxt:xp%&%ﬂ& isqw&ep&mﬁeﬂ €xbosed to water.

erein uitable for oral, rgucos
ARG <R o B g s pPASEY STy Pty el to such
adcelecated detdiopiisatios 0 (Is;lseqtmhtlﬂ\pewidﬂd ardoghatrsacewtjoabdongositions and dosage
fddﬂg EI@%&% ﬁﬁle iP5 E&E{o@é‘&k&%c@.@ or cfl gpdc;:lﬂ'tdeg €AJused ﬁé’r@in the term
rops or ot t m c preparations trans%lsr
“logtoser fes mmfé@u aepunheideqtese ipesert.df anyp tinfficient to substantla"y

u%?‘@@h@&eg@:fdag&rqﬁ&eoffaﬁE&We'nﬁ%%dx’&l@, but are not limted
to: tablets; caplets such as soft el as

gel atin cap&gretce ogipREEN: cep iPRISE eXqIRjsut fakare Wt kfown in he art
ant spHsted, mxamulppashet usi Hszrmmmabe (Y SPXEsrNE2 (20@). Th general, lactose-
e
%@é&i‘% o§ﬁ%ﬁ% %)Ingnfs% ?J?g% g'{ %l}en%ﬁ% ﬁnd%r}fﬂlg}mg?]dl’gg {uggc?a%gﬁ\ pharmaccutlcally
cmajﬂéhtand ph@mggﬁuﬁgaly@gmﬁglemuqtgx X@ one emg@@ggt tgptose-free dosage
SRS cRAPIRR WSt Vel ifigtbdlersiy! srn@re&yamﬁne a:luhrow Pr@iefdtinized starch, and magnesium
ermul sions, or a water-in-oil |iquid enulsions),
S%€YPi§ti ons, and elixirs; |iquid dosage forms suitable
for par ent/elmabroanded are Sibhydious pharacutiqa tamspuisitionyarddiongs forms
[
%pr%h@gctrlge? Fl%ﬂ%@#e ug;tg SJE?F @Jn gﬁv%qg %g} 8%%03%055984: gﬁpounds For
example, draddition gﬁggers@m g{o)(lsewgely aeqeygati an the phargyaceutical arts as a means of

s.amm&.ng VS-S gt@lﬁge inRAder fPdttdPRink @RAAGREristiby S%Qh LOshBIEDYE 618he stability of
mél d dosa sui le for

H?’§t°r"8"t‘| 36 eag plEhs Enirarsiesen éfﬁ gg?"? P’on” ringiplgs gk Practice, 2d.
EanMatoppBelda‘er ws,a@e 1008, 1. :WI9I-80 thypﬂf@alv&ayermad eatl apelaciiertte
4@ mpbdiod of*é%ﬁxe cEBFou%é?“HluQ thé‘ef?e‘aﬁéf&?atér%fq fﬂﬁrﬁﬁadog chd'6e of great
acu e reat nent a di sease may contain larger
amounts of one or nore of the active ingredients it
conprises than a dosage formused in the chronic
treatnent of the sane disease:3&rnilarl y, a parenteral
dosage form may contain snaller anmunts of
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one or nore of the active ingredients it conprises

than an oral dosage formused to treat the sane
walc@easEsd These and ot her ways in which speci f PCT/USBRAYE20765

forms are used will vary fromone another wll be

readily apparent to those skilled in the art. See,

e.g., Rem ngton's Pharnaceutical Sciences, 10 18th

ed., Mack Publ i shing, Easton PA (1990). In aqne

SigHBEArTENe Mol FRYBLATEAIY 6 ApBEPRlY GReouRtKEFd dydingmanufacture,
han@NikE pS&RBghg, Sﬁr@%hlﬁh{enﬁ@ﬁ&uﬁ)&'fdiheﬁtﬁns Sui tabl e

exci pi ent inﬁlrdero harmagovtmaltoo thn Q sa édosa efl n.Lhe be re ared usin

of phar macy,y Ad PSR Oy exa{1 feSoseEe 'Sur é’BI prep &
anbydrops @Tiow mevisturp cantdivieg utge&deﬁnts anWIm’t hnetstuae @dovihgmidity conditions.
Pfﬁ éog{lt%ﬁi cdn$pos§nUnlsta%gldgsagQ ?‘orl‘n@ 91'91{ o8k ISE %tok@&ng a@least one active

armaceut 1 cal conposition or osa form epen S on

_ mare@rapq tbqty:ogpn@sapg@p@(rcg seaondary pming arerprgfﬁ@blmaphydrous if substantial

contiet With Hl&snﬁélindmi’hunlnid?@tdﬁané RandfiRurivgypdcRagifyl, 8kY/ériiforage is expected.
~dosage form adm nj st ered .t

exanm e, AT b e a SETPO P be REHELAdgred such tha
|t@ﬁh'y<||}b(i‘srﬁamm Btmaitainéd> dAdcordingdys anbydpaus eahpositionslars gig @ne embodiment,

pacF%gong asm%%at%y alg El?(%wn tto%yreQ/e?t C’:(B%E: Ee t§ wai%n Str?cégl!lag H}%g tc?lﬂ@%/ 'ﬂ‘él uded in
sm@a@mﬂbmwts;:@mrewamﬂ sevtaltlmacamzm'pdsqiq, betrareyiot digrited to, hermetically

sedlell FNR, mwe&@h@a&é cmxmb,@( §C€1L§LBF§Q plaMcsSQﬁPstrlp packs
exci pl ents SucC as act ose, en ex

osed ter.
20 Aot | ve AT S S PR P 7 goigge forms fhat comprise one
Or3REre ldapqunamhmmdmé €heprate by Swhlichran ctivedsgpdierdd wéll Hecomipode. Such
co‘;lC %(rglr'm C whi ﬁgraelercfo npcp t%lhtele?ngahsé‘ggﬁ'? g‘ss §1tc|u\éé, fbgr zg'\e/ Indtﬁmtxi?erdqo, antioxidants
suglyas zscorbiciacid] pHl buffferarw salt tuiffeose ot her nono- or
LiQé ih%%%'ﬂ@t% 'ag@é'pes'%? ek'@l?gntp fhebuntsfd ts;?e'&mc types of active ingredients in a

| act ose-free” neans he anmpunt of | actose

dqspgscferm may fliffen jopending A BEtor SRS, DY neLeiahip: aF rapite by which it is to
bd AWRfigiasRd &chpatidﬁgr Rk lemBodinlett, @ctsagdnfoaﬁst donfprisEg EQRPIRAA provided

25 Lact f i pi ent
RS e TR 110 eRp U0 g1y T P rERogife posage forms
capqBisph eompaund peovidsd héthimrimae apeind of 4469 0. .35 RIF20.5( BBO2Y, 15, 17.5, 20,
24,30, %gefs%' 200, § 96@35§ &p14§?”&%%b‘idagons conprise active

I'ngredi ent’s, nder and | ubricant in
phar maceutn ?}h?fl enbodigieptat Jaspas fares qomaripibe seprdictiye ingredient in an

arRGURE BT P3| aBo@ TOOINE, frdr abuie 5 eoTkreli mnﬁg floAC4dba&Erofth @Bout 350 mg, or

dosage _.forns ri acti e|n redi ent
FriEP P 50 &3 3P 70 k) PLobe s srssif Ampyl oD thg sespap agfive sgent will
depaatd oretye gz ifitagd0 uskiethe dtsmse%rsh)sopdecs\bedtgdreaneé or managed, and the
xﬁ‘&U&Y &lﬁ%oﬂg@l!m?&}iﬁéd%@lawp QHPQ@) Jp't Ofky @d't@onqpa%agceageg{s%ncurrently
npr|3|n ctive ingrediénts, 'since water ca

aq‘namswerqda«? ctPA¥nitegr adat i on of some conpounds. For

exanpl e, the addition of water (e.g., 5% is widely
accepted i r;[ grt s as a neans of

simul ati né Mor der to determ ne

char act er Psirmaseusicad kompositivak that ark suitabletfbrooraltadiniristtayiowéan be
préa'd&fgesﬁ%ge% %Jl@ Otéﬁ{sbg\.}cﬂ%s b§§’r?trl1@1 i to, Ilagn%r gt chewab&e C}ablets),
caplets, capsules pnctjeqmr(e ng,lavqx;p‘d syfupgkh Sup}pdosggtgfoggs cqngpin predetermined

arfddnB1 acmt.ﬁgreams RERInaR6E sarra% 5% :Eaas?dsdﬁteme@ WélPKhown to those
ec (0] wa

0 f

SkF'Jff’dﬁH’gtaPorﬁm%%ﬁ‘?e'ﬁ'é’yrfPe”@?gé%ft §§”’”’ﬁ6“2’6‘6§f’6€‘§&8‘3m‘% Mack Publishing,
E&366H RISQ000). 020765 si gni fi cance since noi sture and/ or

hum dity &

handl i ng, pa Cd&&gg FM gft%?&aéuggr%rneaqe ﬂgg&&&ﬁ%ﬁﬁﬁé %E Hetive ingredients
infagripHnale PcbwgtureAwﬁfyerrl?ﬁasoqsr?é?'ﬁﬁeté\ﬁfqré'ag tQeeRpRRsiPR3] gharmaceutical

and dosage forns can be prepargd using anhydrous or

| ow noi sture containing ingr et?®nts and | ow noisture

or low humdity conditions. 5 Pharnaceuti cal

conpositions and dosage forns that conprise | actose

and at Ieast one actlve |ngred| ent that conprl ses a

S o R o o o o r
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contact with noisture and/or humdity during
manuf acturi ng, packagi ng, and/or storage is expected.

W@\n008/089489 ous phar maceuti cal conposition shoul PICDES2007/020765

prepared and stored such that its anhydrous nature is

mai nt ai ned. Accordi ngly, anhydrous conpositions are,

in one enbodi nent, 10 packaged using materials knovvn

to prevent exposure to water such that they can
cqmpondiag tephiqss+ ExAiRienty ramirke v iky V%r'eoeefefﬁﬁﬁ'rsed@wms on the form of
p&#ﬁritﬂ*ﬂ'cﬁsnfbﬂq&aﬁhﬂ@s&dﬁ@h Ulj&,exh‘dﬁle airxelplkﬁfs shitabld fflude@n oral liquid or

aeé%sH %s!ﬁéeaflgn%s mgluge, ?taalfregrljolt?m ﬁg% 51 Ia%§ Lg‘l(y fs,tacﬁg,o aéct:eorhlolrs)s, flavoring agents,
pregeckativesAhslcobor g iagends. ab@mphapﬁmwlﬂntmltalﬂ@fvp o5 ih isgliioral dosage
fo@rﬂg d§ %elfs ﬁgtstéﬂgéu e@oﬁ rchﬂ@ts)qngudeo butBPd fot 9191'?@8’ Hangﬁrches, sugars,

uce e rat an active I ngredi ent
migirg- Fryerelé'aﬁmib-éose ilgentsy sr@ehﬁmsts, lnpricants atr'@erSew@rch%efesfatmg
adefitsherein as "stabilizers,” include, but are not
imted t antlo jdants .such_as ascorbic a
S8 if

buf fers, O OEATOOBIATLPE! dFFRL R 1§ cBiebyagich case soid
e)&fplﬁﬂ(ﬂrf) eueﬁlbged tih encilen embsdiment, mplemcfm Bbe ¢oafrd by efandard aqueous or

ncalézgueoas l!ec chue? egltfcﬁ rdgsa§ rlg)g)g?ﬂqbe T pﬁgﬁdﬁ%ﬁ? ?I‘ t%g%netho?%of pharmacy. ln
genotal, @hbynamtlsﬁ cpmpsitiqng anda@smfpmsaqrep@gar%b)platlfoenwnd intimately

adrmxag@heeﬁhoaangﬁaiemsmaﬂ@ldfcgﬁﬁ& RV RRd SolIRARRIE both, and then
provi ded 20 herein in an -amunt of from about 0.1 10 t

5’85’(5‘51‘“"5’%‘1%'“‘1 the destied PetrBBP HERESSSaosage f or s

conpri se FofNIPpPWE tableO¥dndtRGprdparedibi cbmpnam@rmwmmg Compressed
‘ag%‘%%tib 8é g'l’fg%éd ébf?%pégséég gl])'zgéuit%léb rﬂa&ldbé thi gﬁlv‘e gr%ddﬂl%s ih a free-flowing
fdnn’sotm;powﬂtrbﬂigmhteg omliwaﬂg eikedrith aErpipiese Mhléedstewgln dan be made
b)?ﬁudvr%bh ggﬁ%@ke@ﬂ&chtd@ ?JHHW pogxfdelledtcgmmwmolsq d Wh an inert

rom to about from about 10 to about

Nligaddilggnt.or 25 from about 50 to about 200 ny. OF

course, t |EQa§BI@§Bfféx6|pfbﬂﬁldﬁHt c&if betu3ed meF41Adsagé Fdrvie pARIBE herein
t,he s ent used

.wW .l depend on dj .
|n\é\1udaibgb$r8 8?%' nbléqdﬁ& Wrﬁigﬁt I&Fr%?%%%ﬁlésd aﬁdalHEr %aﬂgs %&llnsdgrss suitable for use
ingpiiandcé g icalbfompositonpaud doggofordeniclde, dutgre avtdingitey to, corn starch, potato

stgrg&ﬁ og I%gtltere ?g’gi‘&o&j‘ﬁe lgagl%rlhl\e/aﬁ{l ?ﬁg%&% ggﬁggl@&ﬁg%% Asodlum alginate, alginic
aiRNEr Figineteacewdered fragagentio Spar gyms cellvdgse apditssderivatiyes(e.g., ethyl

célﬁfos@ rc@ilu 184K thes tJaﬁJokf’rﬂetﬁﬁ ReMfoseRARNN Sshi @S cﬂ'b&fyﬁ&tlﬁl cellulose),
forms, suc not limte

91'35"83 PYPREJRORH 'Ee"f‘)g EiF‘i‘l'%sf pre-gglpfinized s‘*‘é‘ﬂbblﬂ’%’éypr%{’ﬁ[jme‘hy' cellulose,
(d 4. MN6s02208e2906, 29103 wieicrecry yilingee) uloSy) ahd doevagethé:@oﬁs
contain prS%ﬂgt;k? x["orpng gﬁmnc%@?ﬂ&dﬁleg%l ?ﬁs Il%‘?ucfe ?lglnﬁpl'irﬁl’ted to, the
a

and may prepar ed rmacy’ we
matgrinly sald aSBVé@EL-IP@dlqlnAW@ElaPH 10§e°eV1§—‘@rﬁeli 5B{; AVICEL-PH-105
(bR SR FM AP b&%&ﬁﬁ&““n&@kar&? is€die ﬁvwlalgtﬁhn&ﬂj SaleJVMhK:us Hook, PA),
Publ i shin }% East on PAgé}lQQO Oral_ dosa L ni" 4 sodi

ang BRHIE EPE | AN SResifiG bisisR R A IS ESATBYIHP sipljge Selpioggpand sodium
carﬁtgdyﬁdt}@'héalulolsascﬂd]asl AVIQHL RCadhi Sditable anhydnowator loambisture excipients

P BT DY B TGO, shpoundi ng

t echni queExamrles pf fllerssuitatie fogee in the pharmagseytisal cogfpositions and dosage
fdrRE PRovARE ROEInNRcIGR, slh%ref.{aﬁ mnﬂéd toPfaRP&dI @irh QArbEesHd (re%d granules or

for admnistration. For exa X ients sui
RN I SN TN S TS
sarbi€d| stk ch, pri-geddtidizad btadch Jant @dxtus thapdo€r ThegHiydeo bisfillewiin |$h,armaceutncal
COarLCg!r'El%lHSS is 1fn|o%%/ Q&Lﬁrg‘a&eﬁés%n in z{?g't F’}éﬁdstggﬁdutt g%?vgigPt oprercent of the
Phaseatrqqtlgxbhqﬁdp@rt@h odé@ageefoanf or ms (e g., powders,

tabl ets, capsules, and capl ets) include, but are not

limted to, starches, sugars,-3%fcro-crystal |ine

cellul ose, diluents, granulating agents, |ubricants,

bi nders, and disintegrating
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agents. In one enbodi nent, oral dosage forns are

tabl ets or capsules, in which case solid excipients
warc@sospBoyed. | n anot her enbodi ment, tabl ets PErURB®07/020765

coated by standard aqueous or 10 nonaqueous

techni ques. Such dosage fornms can be prepared by any

of the nethods of pharmacy. In general,

pharmaceuti cal conpositions and dosaqF forns are
Disingsgrantsanayibeuiied 15 tha SPmpeftienfite REaYide jablestthatdisigfegrate when exposed to
anfdqLitone eﬂ]ﬁ@)ﬁ&ﬂﬁte I’Ifaslewltﬁdﬂ coritélblkdd mthIdishitegrarit Irrﬂt9|dysmtegrate in storage,

d t.h h
gke ‘b‘ﬂfé%‘*? ﬁ?ntal? oo h éeg lirns rdoq F?Ilsélg%%t Paodr<1=51f' enrﬁtgioé gé)&é:{ g‘ne desn'ed

congitions ditps, e, suffi cieabtmunc afdietegrantghat mebyercomwudsmrm little to
de?lrlmgméllg ar}gr th%@éﬁﬁg Cﬂ.‘l@@ %Eké ge g@ecﬂ& e Sftd Bl dosage forms.

In a sult active
Tlpemgrcwdt @rﬂu%ntmara usqde\@rlﬁs asgdgpon fltyrtm%qf Eormardatign.aid is repdily discernible

totgﬁdglg Ui’ &%nna%‘sﬂﬂﬂ @*del art. gb ERéjel:dé‘!’onhné%@ pﬁlxﬁia@élﬁlgiil coMQbﬂ&fﬁs comprise
ets can pe_ mde y nol aln u e
from about Q5o ghout e WRigtIRST 58! ‘E,f&ﬁﬂg‘iﬁ'iﬂ‘ ooy maﬁmﬁ% weight percent

ofi digtegradti qui d di I uent Exarrpl es of excipients that can
ibﬁc Fﬁgg ! Eu ?r{tg reén = i fugcian b r‘% 1? Bhamgceegtécragco%?pqsﬁlgns and dosage forms
indludd, buteye vattinited trd apartagare alging. acfd), prleipm carliprat |micropnystalline cellulose, |

crU&@rméllBsJ&%W%%dvi&he,%@@ﬁ{ ﬁdt&@iﬁmaﬁﬁ WHOSRGER gfyRb1B®, potato or
i nclude, but are not ljmted corn star

tapipey sézH-ch Qthepgtprahesgpre; ﬂﬁh@%‘zedgsé“}r%ﬁ’ PH’ICI’ ﬁg{:l{ﬁs (iaya,n(ahér a}g?ns, other
ceﬂylbkézegdnﬁ‘s gwmnx&med”thasotac aci a, sodium al gi nate,

L\&J g?’ﬂﬁﬁ'ﬁﬁ can 8': Pil ﬁagwac%u? %atl 8oerir1;|;<{/§§ioln§/ aeng d()téargg Q'c?r%asqit';'crll?de, but are not
lioidd tal aiym sxeérhtal @eametswb@te maneizd ri), dﬁlhlyninemébilmlxpsen sorbitol,
mg t§){/ P%ﬁtﬁ&%# %Loﬁﬁ%%ﬁrg&lﬁ }eanqc.e%u! ﬁlsgcggl}n laur?l%ulfate talc, hydrogenated
vqu@ lg il 4¢ 8 npeasyf oily gqt@nseeﬁyd,rsg;g%ye@ ﬁW sefpgtqwl olive oil, corn oil, and

scﬁﬁédn%l?&ﬁw steﬁﬁteﬁethyl{%{)@a{e 2@9&%%&9 @garzﬁﬂi@}uﬁqures the%reof Additional
m.Cr ocr ne cell u an ereo
Tl £ B e ) AR LA ) Bt e i W . Grace o

oftBHItirasre, MDY, al doagulaed deposot dfsynth@ticesilica (iparketedi by Begussa Co. of Plano, TX),

Cﬁél (%Eb“ E}:{)’%c%hncpﬁf\?%bog{j %&?gﬁ]\!é@ g&gg,r%;otl' %%ston MA), and mixtures

thegenf i I used vf alk b@e-c{nts/msx buseshiy angamogal ofdess Hip abeut flgtsight percent of

thEPharmaeu bl c&hﬁsiﬂoﬁ§ of m&@%mﬁﬁtom théyCard irﬁd@brake‘a a
m xture 05 m cr stallllnf [ ul se and sod

car boxynet™h§1€ & gk é s S%SI VB CHREEE al""m‘wund provided
hﬁeih,_taby(ﬁoa_nhxyoheou&r@ryskaﬂwm’mihﬂbsw whenilpirethitiene, gearic acid, colloidal
£S. Lhelugds AVI CEL- PH 1 03Tr and Starch 1500 LM
ar@g’g'lr?%%éés&()% f%eﬁ ers suitable for use in the
phar maceuti cal conpositions and dosage forns provided

her ei n i nglsyde,cHNTROILFIY RELDANSEEPOSAGE PORMS al Ci um
car bonat e

e. ., granules. qr 35 powder), .
e oen & A fiy el araysd herg i Bp Beisaominisigregiby controlled relcase means
:dﬁ/)delleérgﬂevi&amait are vlvmndhbtvﬂ kg thesel of ordinagyskil)] in th@urni ExaAmples include,
u?.t %r Olgll R(L.(?tog Qﬁtt{egclzrizbgg insg%r Fﬂem%ﬂg WS)&E %@53 51'398’96(5 536,809,
B nderc of PRy on

ar maceut 1 cafl
3,598,133 ansyb Q8 3t HEhE3 3, é»ﬁé%&ﬁ 5581747 ﬁala% 559@3 t563 5 639,476,

5300846, 2 3/\@3395'6% d2eh Gﬁﬂﬁlcﬁ’fs 15&’6%01’:9&@5&:@5 8y tdf&dhce. Such dosage forms
conposij tion or dosage orm - 35 _WD 2008/ 039489

canbpueRA BTV iR or ‘Bi"g? rdergleast 5 Ry mMase BRtixg lqgﬁedmg using, for
@10 By drogropylinethpr cellvidee, bt @il 8ndr vestricds, e 3] @gmedtbde mérebranes,
%gog%%ﬁﬁenﬁs muﬁn?%ggc%QH% " gﬁérégé]at%umfe%nﬁ%sgrﬁ% g]'i(?os{phérles, or a combination
thereof @peovidathe fiesiredirsleasy mafl'e crbvﬁralm Pltoe@‘ﬂlon% tJuitablg gonsrgiled-release
disintegrate at a desired rate_or under the desired
conditions. Thus, a sufficient3&mount of disint egr ant

that is neither too nmuch nor too little to 5

detrinentally alter the rel ease of the active

ingredients may be used to formsolid oral dosage
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The amount of disintegrant used varies based upon the
type of formulation, and is readily discernible to
W0 bws®3as ordinary skill in the art. In one enmpCUUR®NT020765
phar maceuti cal comnpositions conprise fromabout 0.5 to
about 15 wei ght percent of disintegrant, or from about
| to about 5 weight percent of disintegrant. 10
Di sintegrants that can be used in pharmaceuti cal, .
fo gp%todmfe esgrg@érwsllﬂlhlg the 35 qu:a)éhngﬁhﬂse gessripggiherein, can be
relldl istRéted for usOwith the aétlveab@'ltﬂbrﬁv:aé‘d Kkreifi.alnCdne @nbodiment, provided are

S'ei%wu s SR BT bl At Steias B POCRHE . Wiets, capsutes,
gebtapy, ahd cpletthattaes adaptedifap controlledpélensa st ar ch, ot her

starc hes, ,PJn% € %!oﬁﬂéﬂem 5%910?[@@&?%57 ;%aprﬁi[ceétgcgf ﬁg@tﬁ:(tf improve drug

cl ays, er a oses,

theram wee@at mneeeﬂr by their perbeqneraHedscountspas rintaeotberée‘bpwment, the use of

a QNBLNRCEIhieGREpaFiBR ASth i SeAMEntdOSRBRtFREIBY d MR of drug

but are not limted to, | ci um st earat e, %gesmpw
substanse beiag emplousdite cyfe or °?'?‘ﬁﬂifher?f’ ifig) ing; minimym, AREYNY of time.
A&\thgésﬁ:lf contraladHrdl&dse fcfi)ﬂhMﬁbdtyhc&ii‘cE egteyidaal acticityhsdfithe drug, reduced dosage
fr%{t/x r(}:ca/gaéﬂrc]i éﬁérga%tra& éatleﬁt c%fng?a? di ut‘n aa%Hroxl co%HolEe%trgllbaste%rﬁfulatlons can be
usgdta affestethel time of orzsgir#ﬂaeﬂmroroﬂier C}B‘@ml%i quch ey blgas lpyells of the drug,

arQLA th3k hefe R ocaﬁaeh@ea&smel(ag zciveee)%fearsat e, ethyl -
ol eate, ethyl |aureate, and ‘m xt ur es t her eof

Addi t i onafn Zgthegrbedimens. t %mqneraléed -felspseformpigtions afe designed to initially

refedicQinGiniluht &'@n&&bct(véﬁ@@ﬁtdn’i)&ﬂat pPﬂiﬂﬂfy&}ﬁéde?dh@(}ésWﬁherapeunc or
ted ae

pragOREE Preebiod B RS betimy BB oB Sngfs oL dhye 0 maintain i

leVieXpf the@pBHiO-oBptophplaqligreffgaover apickieodad mdriokofangrio dneembodiment, in
or§ tg ?ntaq:fl Q&nsggt IeQJI oF?r?xE (i)r{]%le Mg&y tl%rlﬂjué"g Etbg I'nﬁecased from the dosage form

ereo us rlcants e used in an
atarrefe fat wfll yeplaee thy, 3?10% glidrug beies gmabgleaeé arfl exsreted; ffpan the body.

CM@‘IQ@F&%&E& §@dn a@ﬂ@ﬁgle&gg&sn B¢ stdﬂﬂﬁ&ﬁb)f ﬁhrrﬂtﬁs d:di\Bﬁ’longlhdmg but not
I NCOr porat e In one men
iR ‘°d’8§é§f§"‘1’?§ﬁ h CEHBFY 2B 8‘&%‘%\’! %5196'\)%%'8“5 or compounds.

herein, anhydrous |actose, microcrystalline cellulose,
pol yvi nyl old 4ot j ' | oi dal
anhydrouslgpsélrﬁr IJA E O8a ROLLED

RELEASE DBSATErat-dswes foomyeanibe adinjnistesed terpationty by yagiews routes including,

bR R6ElRitGAD, S6cuidhebidl ﬁntr@wl:éﬁgu%cﬁﬂmgr%idseﬂecﬁﬁhﬁﬂﬁl@mﬂﬁﬁ&‘i and
or by deli ver%/mdew ces #hat are kno

ing; FﬂTeﬁ'alr \1 SUN§ fmbqgirpents, Adminispration é‘§*‘f°ﬁi?r*h %sage %’HP %épaéses patients’
ndirhl deffotisésagaing comttvahantsend lthlb,ed these émindiraits piredderal dosage forms are

916,899; . 3. 536, 809; :

siBgcapfif ofbiingtes gty Sfgies gppareera
dc&a@?fgrr@ﬂjgcluge berre g limigd g5 golgtigns readyl f@ injegdionaly peogdueis ready to be
difdorveh 'opghsbéhdb@ ﬁqﬁ!@ﬁﬁceﬂlch? RlcBptiie V6HiQE RP FfectiSM Ghspensions ready for

dosage for ms 35 can be used to provide slow or
ingsgHen and eBulFi8Pase of one or nore active ingredients

usi ng, f omSuitsbteavahicss tivy danoleraped/loreéviyd pacentdralldossge forms are well
kn%twm 10 the tl%% ¥I{T{?Jd ln’%er | C%Fmglgl? ﬁ%l&_@f rbg?%@ Ll?ﬁ llétt?{oggar tn%fer for Injection
UBPmemsethﬂthbp@hévte@t llmrtechtoc&rrbwrn &hlopide Immped*ﬂngeo s Injection,
DQ{tﬂ)\éé eckibf, Bl&abicSld %@Jhﬁﬁs@ﬂ&f&flhjle&dnnan\ﬁq,axﬂaﬁ%mger s Injection; water-

proportions. Suitable controlled-r
mie s \7his R ooty UGS 4 Y lgsioh PAbFBHERS BESAY A Polypropylene

g®M§@dmﬁnaqlwoaavaméﬂshéh ds/but lnet lavited to,onUsli, Bgtonked @il, peanut oil,
S oné 81 eatg |Qd ro Fm rlstattraeaa él{l eeln%:s ed for use

e\ﬁf’??} ByLelFsted é’ﬁ YT oV Rr&i>n one

enbodi ment, provi ded are single unit dosage forms

suitable for oral administration such as, but not

limited to, tablets, capsul es:37gel caps, and caplets

that are adapted for controlled-release. 5 In one

enbodi ment, controll ed-rel ease pharmaceutical products

I mprove drug
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t herapy over that achieved by their non-controlled

counterparts. In another enbodinent, the use of a
W@ oous/08t48®d- r el ease preparation in nedical treBCTERL007/620765

characterized by a mninmum of drug substance being

enpl oyed to cure or control the condition in a m ninmm

anount of tinme. Advantages of controlled-rel ease

formul ati gns include, extended activity of the drug, . .

reduced d68®geuntp that Bergesele solpbifity plone0s é‘tﬂ"ep‘éft““’e??%"e ingredients
diScRdl hét6ii @an 4lko Belidlbdrpérated Gidthe PhreAtdral @ds@@sS@rms. For example,
R i e ]
hdr@iw.eSez, of., Utte PatentdNo. SAd 1 2R whidhisinaérperated thewein by reference.

occurrence of side (e.g., adverse) effects. In

anot her enbodi nent, the controll ed-rel eas

LORIE A =1 IBAL v KORMS an

anount  of Tgpibsl ahdfmubdstl doSipe F6HRIPrdvideddereitl MEMAL, But are not limited to,

produces the desired therapeutic or 15 ‘pro%hyl gct I C )
SPERYS AETOSO 5, TRIUEP 2 &ar'wnﬁﬁw@mﬂnw@raﬁwoys Preqticy SRNGRImig pygparations, or
otBérToisknoWwn € oi of OkilTan the aitNSée.g., Rbminglon GfPHabedcaeal Sctences, 16th

h i.G. ef f ect d ' f ,
al}%irl é@lre%g.hwgcgkg i’%bﬁ;s@ag,eé:astto? \SIStL(] Qﬂg)r%éé ’0 g\%ﬁ]?tﬁ(%&g? rzlong‘to Pharmaceutical

BIOS/ b

nen
Desgae Foms, #bwdl Lext &diebiger, Rhitadelpbia (1985). Haosdga fgrronsvithle for treating
mh&JsRARERs (B thd\&ral Qs AP EanltR FEAmuBte dhs mfuthwialRds ofhd dral gels.

repl ace the anount  of drug hei ng netabolized and

excret ed PrRIe FSiPiOth(e 8> exsHET anq ilpents) ang othepmaterjals that can be used
toélﬁ&gdéﬂobiazg faRdl hxlfaaésaccwsaég&‘omsi ei’ﬂ:ﬂnﬂialesid Ityreintdré @ells known to those skilled in

condi tions.,includin ut not. 20 limted.to, .pH, .
of Bhpest o s g s Ptinfi s S i g B opageceutic
capqprositibn ondosage foumpd Lrdapplied] 16 ofe évtRANTERRAX ciDEBIA(EEIude, but are not
i | eSOy i g oBY! Btk i, i !
VBEEIE ok Bl AR A LAY hch A Rnl U UL 0, oo
mygistate, i sPrapy hedw ate, mingral ik aesmpdtyie thereefdo Byymyselutions, emulsions or-
gd1§) WRidhiafHon-toXit bAdpYaeHARIticaRy tccdMablet MAkdrREds @t hurhdttants can also be

one enbodi ments, admi ni stratiop of arent.eral . .
i TR PR 15 0 TpRL R P e oee ToRRR. xRl PLALoal ngredientsare
wald kndvat in Cienira Sed) agl, Remawg tn tstRkermacautidaéSaeread) d6th amdi 1 8h eds., Mack

I are sterile or capable of
P gﬁsﬁgé’g{agtjf? ??\iwpgfﬁg%mt 0 adm nistration to a patient.
Exanpl es dhe pHofapbarmaceutierd sefapdsisiomsr derageam maytalsgbe adjusted to

intfRbvel delMdrP af §if or Sdrd/Adti08 gFe@nfll. AWo, 1hBipBGaEilydTa sblvdnt carrier, its ionic

products .read bt o be , dissol vgﬂ or sq%g_ﬁ)end din a Iso b
StSRBTnRICRRIEIPCN Py 24Ut rABPEOve 8HIvEPe °P'?ﬂesétﬁ’1 % tearates can also be
adildé pephamuesutice Bebyn positions3 dbsage formow, altandie dydrbptiilicity.or lipophilicity of
or%uc;rtn%% Stivé g"g%d?e%tstsg% tolimh r&g df}lf’\%g' tIQ offeP¥th iments, stearates can serve

par ent er al sage forns are we known to those
assliid eehiql for the faymulatopaasgn emulsifying desnt praurfastant estas a delivery-
enhafdiA LSt deRetratibh-Shhahihg hgth€ Qh bfar erhBfdiméHil) 8 Ssonakts Prédugs,

such as, but not limted to, Sodium Chloride X )
clpthratess orsHereopsopgEs of they agwsipgrgients Eiés'}%er%gﬂﬁwufhﬁ“@e pfiysh the properties of
thPesstitiag eorapaditdadi um Chl ori de I njection, and Lactated

Ringer's Injection; water 35 m scible vehicles such

as, but not limted to, ethyl alcohol, polyethylene

gl ycdié, addTISol ypropyl ene glycol; and non-aqueous

vehi cl es $ME{E @sbodfthtint, RS velihdiedi&ifts rBvidéPheteif hie not administered to a
cottonseed oil, peanut oil Qil, eth

( sesane | ol e‘?te, .
PRtiEBIAL H5PRmA e OF aY Ee Sanaf%&?{ﬁmwmﬁ%& dn anofier gpgbodiment, provided
ard RQ8vAi3 B 480si MAITHy UE24HinO2:0i66 bf agposppiatengiuhds af adtive ingeesieents.

the sol ubi | i I - -of t.h tiv . .

| ngr odi ent' o4 sefod e Ml TBRBrfks aLhgP o' s compoun provided hrein
Kiitm £am futtker sampriseadgitionrd aetiye inasrdiants seh ascoblimsrsen (Genasense®), melphalan,
cycl odextrin and its derivatives can be used to

i ncrease the solubility of a tdhpound provi ded

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

i ncorporated herein by reference. 5 4.5.4 TOPI CAL AND

MUCOSAL DOSAGE FORMS
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Topi cal and nucosal dosage forns provided herein

i nclude, but are not Iimted to, sprays, aerosols,
waelosswess, enul sions, suspensions, eye drops BCT/O81067/020765

opht hal m ¢ preparations, or other fornms known to one

of skill in the art. See, e.g., Remngton's

Phar maceuti cal Sciences, 16th 10 and 18th eds., Mack

Publ i shin Easton PA (1980 & 1990); and I nt roduct i on
G@Fpﬁ%-%geﬁﬁq é%otecmga@é qzmeﬁgnotgﬁaﬁ, té{ptere,LIgg QOX-2 inhibitor,
peﬁ&hifgmhe, cihoficaxdeh piakam{tﬂaa%.-), ILans&ma 8f aFd1E, \Ebkbrélﬁme,elsotretmom, 13
CIS raﬁ;]m%lg a?a tgl n %nn&cczlgglﬁ%li taﬁy\/a 5 l\gésantoorr g%révag}'% hereof oracc}/mbmatlon
th&goft dxkmplex ef the edditéon@leactjve ingeedients irslugia cbud alleu\ehltusytedandhose disclosed
hePdif Blee, rgggt QeliRhs hhat can be used to provide topical

and dosage forns enconpassed herein are well

known to !"n@é‘t’ egibpdimegts; kits camfurther qompFipdayices hal argpsed to administer
th@ﬂcdw@ ‘ﬁ%@é’!ﬂ’en‘i&n ExBRpR:bE Jueh HéVice irtfidg, HuPardbOlniteddb \s§Anges, drip bags,

ar ma tlcal conposition or dosage formw |l be

a%ﬁﬁ??% nhelrsone embodi ment, excipi ents include, but

are not m.mﬁremnhﬁ,cownerc,ellﬁmeﬂmebr t&tnb;ﬂmﬁh;onats llase
pl%erace%l vtaﬁy Qpcg vg'1 éigsqrnat c? %eal’xsgcrin g‘dnagamq?lgtef (fne 09 R{g?eo%kwe ingredients.
Fqnexaruwlesf !'h@ﬁ'é@f"gted'ef‘bﬁ proyisted in o3ptid fesm thatimyist beyreconstituted for

pﬂ&itéal amlrgaraﬂfﬁ thOe cta@ébﬁpﬁsﬂ:@ Rhad SoReRr bpaaédlt\éble vehlcle in which the
accept abl e Mbi'sturi zers or humectants can al so

ackiey lé‘&'ef'l’i"b‘ﬁ‘él Pratselysdda formgmssiquiatestiee sisttle i?é‘é‘%?géh‘f‘ bsr%*ab'e for
parnddTpll admirfiftratiosli Exadipids olfplgarrﬁdcteaﬂmlyamptam |vbh|leQWBIudé] but are not
l"'é'ge tﬁgé‘gatef%%"tlﬁle L_{§t€ ?qlg BSO \pehi?a PEQ(!hrFr;l%glre Pt hnéxtedé%sstogwm Chloride
InfeAtigr BBEeds m@@oyn Dﬁhgogyl-lmgétlca, pmqum Chloride Injection, and

L&Whéér%ﬁnjggtloqo§/§tg|em€sgfbf9 %ﬁ%le@lsu?c(ﬂ ap %u@ﬂutq‘ﬁ{lﬁg tJ @thyt alcohol,
nprove del i'very of one or nore active 1ngredient’s.

pweé*ay'e'mévcabPfadrwsgprw'%?egmcv‘emd negrafpeaus vehices sypl gs, butmot limited to,
corh bi&RGttbhsedd oik, P&nGi dily sxamie big, eBijl Uieite,dsdpeopy il @state, and benzyl
dellvery Conpounds such as stearates can al so be
&Y to phar maceuti cal conpositions or dosage fornms
to alter the hydrophilicity or lipophilicity of one

' 5or nﬁﬁghgpt%ge i ngredients so as to inprove dellvgry

di ments, stearates can serve as a lipid

v e h| cle f Gerrinembesdimanta of e invartiogreiffpsicatetypy the faﬂ%‘nwg non-limiting
e,mnp;s_:;grfactant or as a delivery- enhancing or

penetration-enhanci ng agent. |In other enbodi nents,

salts, solvates, prodrugs, 30 clathrates, or
st er80i soAHSMBTHYied-OX0-WH-ODINAZOIINS-VE) PERE

further a@IONE t he properties of the resulting

conposition. 4.6 KITS I n pne enbodi nent, active

i ngredi ents provi ded ein @re ngt adn1n|stered to a

35 patient at the sang el or Nt he sane route of

adm ni stration. In anoth€r di O, provided are

kits which can sinplify tM& ad ¥stration of

Zﬁgggﬂr{eﬁ%—%ﬁ% llegﬁﬁfr‘iguté\lisn\é% r&lgsgl%grll e%tac:ld ¢8 79ne7l 1 mmol) and CDI
(18 3eobm3 murablin deaortitsitec(l AO mLD(Masstm af wpmnempqr@mﬁrfplsbhour To the

sudpliisioh QR adat 3. Mﬁmua,qgeﬁg:r.;e@t@d.&%da%gg%%,g@r@@as g, 65.3 mmol) and

Ge
b bl B Bkt e R B 30°C o 18 hous,

Tldaaﬁua;séaﬁah R@s cdoldd tavatempératied, Gliered, lahdwaB@Xwith acetonitrile (50 mL),

watgs?& & Ogré%% m%ﬁ'lar?_zg(; %Eg t? Eti}éll a'?:rm(;:i)tfel(%i< %E} po (ﬁ}vel 2bammo-N -(2,6-dioxo-
pipgrixtin-34yil B imathy tBenzanide pet whits ©lid €9.89 g.58%ayield): 'H NMR (DMSO-de) 8
1.5813N Rt G2LIEY) et 16 MULBNERSH, S84 ¥ rhVﬁi H}ﬁ%e@fss-‘t 77 (m, 1H,
or aqggnglnatﬁoﬁy thereofﬁm H?gs of tﬂe ‘addi t i onal ,
active ingredients include, bu% are not limted to,
those disclosed 5 herein (see, e.g., section 4.3). In
ot her enbodi nents, kits can further conprise devices
that are used to adm nister
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the active ingredients. Exanples of such devices

i nclude, but are not |imted to, syringes, drip bags,
w@adosioams and i nhal ers. Kits can further conprPGEHUSET/E20765

or blood for transplantation as well as 10

pharmaceutically acceptabl e vehicles that can be used

to adm ni ster one or nore active ingredients. For

@p if an active ingredient is provided in

N§6’|>, dll & B2 DAY oradd fie 7 Hec BhaAM A0 37 HZpb‘f‘e‘?ﬂ)»eﬁr% (6J=7Hz,

1104, 8.3 (@at + @mz, 1HENK), 1006.(s, AR, S’écamn@bmio dg) & 19 14, 23.75,
container of a suitable vehicle in activ

3¢ o edP-enig-3&a- Fe 7% [P 1 145F df‘?r?%t ‘ﬁﬁﬁ?’u 0254 3PP ccms: M=

26t erile solution that is SU|tabIe for parentera

adm ni str gageut .ca

accept abl §¥e9 fi E)flﬂrg% o??-a "9'5'3% aroexor{nogenfg‘y? PIII)nG meahyl -benzamide
(0698, Ddtremol), Gmmbmylsmhpfsmtlsﬁ mbqRfed mmol)e midcp-teduene siifoais acid (0.060 g)
mQUétor“mle &2'0%1!)%%&&@8%‘1&& fGPi (pl'idudse Tﬂenﬁlgfﬁté Wik cooled to room

Ringer's_Injection, Dextrose Lectlon Dext rose and
temgpefpivFR- iR the Mupdurenyvaser (7 ML) &?fblet qr42Q ML wemiadded, and the resulting

mixtire Glab Stiived W Roufd. SKeRLensidhl wisdhtefddGRd a@sheld l\l\tlthﬂﬁﬁer and ether (50

P RO SRy Bor AR iR e RSO RRT 2 Gt it solid 028

g,d3% Yieit): ndPLC:i Watts@Symojetry §hign Swn) 3.9 s d69 umgéeu{[,/mnh, 240 nm, 30/70

P S l B t .
cﬁi/etﬂq/d /{’H;thgﬁgl%?n @P A),jgé Lié% Zzg{gﬂ ftg :F éqmmm%@ 52.09-2.16 (m, 1H,
CHE):12260272 . 8l H xR sCHf, CHEB, §.fh2/éms, il HnNGH) 7.3 dsf +atHeg1H, Ar), 7.52

_t fial | s1 13
(doy 8*1&1?1 hﬁ%@@g‘ﬁﬂsnz}ﬂwal @é@%?%{)pég}% 1H, ng C NMR

B 2335, RR-62- 3Q-88; 8,00, 1198 hilps- a§é28§7 133.72, 14015 147.08 ,149.07,

1&72”‘16&916117@@){*7@%21911\(45 MHE {729AKA. Caled! Forle, IADN)D,2051.99; H, 4.83;
in acetonltrlle (150 )

Nwh%“g tF°|”$%d: &t 6?0%1ﬁ {oe#;rméi 'ure for 1 hour. To the
suspensi on, was added 3-ani no- plperldlne 2, 6-di one
hydregen ghb Qi e s

ary = = ; o
was heate?agiub- C for 18 hours. The suspensi on was
cooled to roomtenperature, filtered, and washed with
acetonitrile (50 n), {e O( xH50 m.), nethanol (50
m.), and ethyl acetat |¥§
2-am no-N- (2, 6-di oxo 35 Y=
pi per i din-3-yl)-6-methyl - b_&am de as a white solid
(9.89 g, 58% vyield): "HNVR (DMSO.d6) S 1.98-2.17 (m
5H, @_Br}utgm of -a2ur5>6N((?.ﬂ6 dloxﬂ-pqaqpbn 3-y1) -ﬁqgmzhgebe(\ﬂmde (1.00 g,

33 nhholfl’ﬂd)tnetﬂylﬁﬁthéac%ﬁte((ﬂm mL,14.9 mm3$H IN‘@I\IﬂOQS/nQQW Deated to reflux for 1

h%F:u:E:T{I;HS'Z px zggv%g\g?o ed6tNC§|)nz gmpﬁramge l_'&o t'l_llia 's_?l}lut@a’ Celéte gﬂ) r?{,) was added, and
thé solvenitizvas rdmavied Arvacud. B@ s¢lif wds loadéd lda a SIMHnd Riified MatHOIBCO flash gel
clégmgté’gnjéh%%lfa %él %,lﬁv%g\@qtg% v§§ (%% d]iégthgfszt Z;éo 4H qumazolm 3-yl)-
pipegrisline2,6-ge 36 an aff-vhigg soli (8 46 8; 41%ewisld): I\/H*-?chﬁ’zter%smt%fy Cis, Spm,
38x 150 %fh, thrhgnmﬁfzw nm, 25/75 CH;CN/0.1% H;PO,, 2.95 min (96%); mp: 292-294 'C; 'H
a5 T RS BB o s SRRV B4R, 209
3RECH;) urTe-2.85 e Hy-CGHOAY 618 (&l 60 i CHaCTH) NEH)D80S ¢), /= 8 Hz, 1H, Ar),
7.43 (d, J= 8 Hz, 1H, Ar), 7.64 (t, J= 8 Hz, 1H, Ar), 10.99 (s, 1H, NA); *C NMR (DMSO-d¢) &
20.82, 22.43,23.32, 30.55, 56.33, 118.69, 124.73, 128.82, 133.72, 139.82, 148.34, 154.58, 161.03,
169.61, 172.60; LCMS: MH = 286; Anal. Calcd. for C,sH;sN;O; + 1 H;O: C, 59.26; H, 5.68; N,
13.66. Found: C, 59.26; H, 5.68; N, 13.66.
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in acetonitrile (20 nL) was heated to reflux for 30
hours. The m xture was cooled to room tenperature. To
wo b@sosusure, water (75 nL) and ether (20 nli) RMeET/®S2007/020765

added, and the resulting mxture was stirred for 2
hours. The suspension was filtered and washed with

wat er and ether (50 10 nL each) to give
3- (5-net hxl - 4- 0x0- 4H- qui nazol i n- 3-yl ) - pi
i oned>ds a3l RIMETHNE-$QOXQIHAOVIN A ZODIN-3 K )]
vaters SyRE@NEy c18i 5m 3.9 x 150 nm | nl/nmin, 240

rim 30/70 CH3CN/ 0.1 % H3PO4, 3.08 nmin (99%:; np:
262-264 'C, 'H NWR ( A.912.09-2.16 (m | H,
CHH), 2.62-2.84 (m o CHH), 5.42 (brs, 1
H NCH), 7.32 (d, J = TN¥g,H , Ar), 7.52 (d, J =8

Hz, | H Ar), 7.69 (t, J =8 Hz, | H Ar), 8.3 0 (s, |

;2 gH) , 2%312%2: ?(?Sstig’gd Hlssgéllgd)odn o;il.‘ 3,&&%{}%&&@%@ ,Gfokazin-4-one (7.4 g, 42
mingh 5y1-a8ig trsarbupy BV g B bub s P GREOGINI) (100 g, 42
mhdD, i83dazdlé¢ 26.3 4; 92 s@iubt) ahdHiriph@ig? phdplaite. (1L2Indd 50 framol) in acetonitrile (100
m%é%@“éﬁ ?b 4r.e§:f%7§ ﬁ)l 2gﬂour§|iﬂ4&:5r§%ture was éllﬁw%g to &)%W&C&'O °€'. To the mixture,

N, 15.41.
wa.addedswateViHG0-L) andcheapnetl Q9UnNnR@iYeNhige Yayps Pl bERMEr R layers were
segzgatgc;l %ﬂ%ﬂg\/d@\ Heﬂly@_ne Eﬁl&(ij&q&gi l(fm'ng)‘ AI{ trl:rele oE;ganic layers were

-am Nno- - 0l OX0- Pl J n- o- -o- e -benzam d.
cogitfnEdn o dhe oty AIERIRE 152 SRR D D SRPAY @ (goged m e
Thelsplidi was pinged )in ?1 RINDiRd puirffiediby IS@Q chieahebirohatagedphy Sificr gel,
ch Rl TR LIS SoRTF oG ehQ S AUPLIIEL ) Wiy 4ot
quinsizolm3-yDeytrriepoiddett-butyhasteries 2 White sobifl (12 9&$6Vioreldl The product was

us@d B e AOE By bichduR Gurtel purlfRGidnl | ash gel  chromat ogr aphy
(silica gel, Q—BO—I/CI—]ZCIPE toglve . . .
3- (2, 5- di RERAY 1A HeRERFOR ‘L%-ﬁ-ﬁaf B PY-42y-imethyl-4-oxo-4H-quinazolin-3-

ylpbitetié sidertub ditar(8.7aS 2amnoi) andiC én &bdri(60 fl, 218, 120 mmol) was

stﬁr%%a{rio%%%ﬁﬁpne?f L%gor%éaeg.gglf%n%\%ﬁ%é%ive&% ( .’9T§e. %gg was stirred
with eth¢rd804nL) fiqy:1 RO -'Q@z};usl;@),)siOd—WasNWRr.e(dmmg]@)i wgth ether (20 mL) to give a
ye%ogvjs'ogd.l’ﬁ'ne(smid lvad briceti met%ar'f_b'i’(% rﬁé) &%71%#’ T%pengioﬁ Qas filtered and
(s, 3H CH3), 2.69 é_s, 30 3H, CH3), 2.78-2.85 (m | _H .
wgqp.ﬂ Yvnt@ mfgxa(l%]d? giye 4 fi-ccf.!paﬂf’yl-A}—(q,E-dm&by’l-%ﬂxzbﬂ-l(-%mq}glngfi-yl)—butync
aditas alwhie sBlid (7.0 ,.96& field). JrheGprddaict WashdsedSnkhe nexBster WithohEfurther
8.fHZ, I H Ar), 10.99 (s, 1 H NH); 13C NVR (DVSO d6)
PUECH P82, 22.43, 23.32, 30.55, 56.33, 118.69, 124.73,
128. 82, 188pB32 TokF8rr8@suspetBioB4f 43-34a8h8mogleit(20Bdimethyl-4-oxo-4H-

L3 h iRl ackiB'e, MinmoRGR mefRthe ciigided2sd AL, ded thionyl
EEo ey RagP P2 Mg iR et RS0 B, was saded hiony
chieyids 47 mé’, 96 9‘-"2)@, using asygipge [N’mpfé g dmin gt -AQGCV\bﬁer 10 minutes, pyridine
(72008/ 95374880 wWAC1dddP2OME hixkAréaising a3yringe pump (2 mL/min). The mixture was
st%%ﬁleét: -%8 gé _f(%: %l{% _oﬁl_'leo T)égc-tlﬁlrle_l-,dvaag:q__d %agel\l}f% %’Lé; Rl’tgre%?minutes, sodium

-
=

= -~
~

T
hygiusgee ngbomteofatd 06 mili) wes hdded ethe ofixtjufel ATleo k@minutes, hamixture was

tre(ane%etgto a4@°C bath and kept for 30 minutes. The organic layer was separated and
concentrated in vacuo to give a white solid. The solid was mixed with the first aqueous layer, and
the suspension was stirred for 10 minutés. The suspension was filtered and washed with water (50
mL), sodium hydrogen carbonate (sat 50 mL), and water (2 X 50 mL) to give an off-white solid.
The solid was dissolved in acetonitrile (150 mL), and Celite (3 teaspoons) was added. The solvent
was removed in vacuo. The solid was distributed in three SIMs, and each SIM was purified by
ISCO column chromatography (Silica gel, CH;CN/CH,Cl;, 0% gradient to 50% in 15 min) to give
3S-3-(2,5-dimethyl-4-ox0-4H-quinazolin-3-yl)-piperidine-2,6-dione as a white solid (2.92 g, 43%
-41 -
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5 mol ), 4S-4-am no-4-carbanoyl -butyric acid
tert-butyl ester (HQu(OQtBu)-NH2) (10.0 g, 42 mol),
WO ndodazake (6.3 g, 92 nmol) and triphenyl phospii/82007/020765
(13.2 nL, 50 Mol ) in acetonitrile (100 nlL) was
heated to reflux for 21 hours. The m xture was all owed
to cool to 30 C. To the m xture, was added water (100
_rrL%veand hexane (100 ml) to ?I ve three Iayers The .
yiel FP%%WP'SV&@’\}%‘FY&”’QE% Al ae teRbimipt28q nm £H{80 CHCN/0.1%

HiPRES, Ny b @ mén @blsoxo) OBirkIHPLG: @higlPhk A | mUNhRE240N 38 150450 iPrOH/hexane,

th !
1 GRS haliolhe) e B oo Bl ol 25 PRI o maan
(DMB8Q4ls) & T he-298I(md I BaGHH), 268 €2.65r(ma 2Bl GHaN2L69 (5 BHJ @H:){3369 (s, 3H,
I _
@ngg Isgzﬂ fltl‘ @g@ ‘3953§J‘¥ (6)5 h‘ialﬁ%cy) CRAVERSL A4, Ar), 7.43
(d4 &= 8-Hzal HafoyT.641¢t( 2 8 Hei HhbtAnyl 1-049-9(656(11‘]41’11‘1) '*C NMR (DMSO-dg) § 20.82,
2% Q?éﬁ"s‘ 3?6@9 108169, rl%@ 7901'2§ ?elr3§'79uf3¥)|8 epiges, 1.4, 161.03, 16961,

whi't sol 1 uct was

us
17260 h@M%MH St28p; /wvat' kalgd fquﬁltfhé}'sopmq ? HeitG. 622511, %‘l*eb’ 14.28;
HA, 3865 BSRRING| 0PHH, 5.54; N, 14.21; H;0, 2.89.
4S- 4- car banoyl -4- (2, 5- di met hyI - 4- 0x0- 4H qui nazol i n- 3-
yl)-butyric acid tert-butyl ester (8.7 g, 24 mmol) and

HCl 54 et BRE3- E L-420XOMH-OUENAZ GLIN-3 &ILRIPERIDINE-2,6-
roomtenp@IONE e for 2 days. The sol vent was renoved

in vacuo. The solid was stlrred with ether (50 ni)

for 1 hour. The susp stlltered and washed

wth ether (20 nL) t owsolld The solid

was stirred in nethanol Ngég over ni ght. The

suspension was filtered and 20 washed with nmethanol to

g'SYi carb a_ng;ﬂ A stlrred su%’)ensmn of 2,5- dlm)?thyllltzfnéa[ldll][é 3]oxaﬁm-éi-one (7.8¢g,45

y
mmeDp2R Prangino éGP@a'agy'd’chtaé‘dé‘éﬂ bety} erten (38, 46 wmg)). dmighpzole (3.6 g, 53
mAtd® Al @mblﬁhyl\wsspuﬁed 7iniL, 168 @@ Xin asétemrm tioo mL)fvw@ hbeéd to reflux for

2f) ru'zg . %;'élggw WS aﬁlgwgd 0.2 tﬁ;k g.)?z#s 05! O Olded water (100 mL)
alqimﬂb)zlaiq amdBidg (300t )y rTi rThc aqcmods layer vag extPadterhwoth)mdtinylene chloride (200
Eﬁt Jﬁ}{é cga% r%lalo%ami’ﬁay(e?sstg%s@a)shed"@i& sg)qulﬁﬁh)lgpdggn ¥£r?or?a§e (sat 100 mL). To
thnprgwmlayar wag gdded Cefited? tewqws%uff be solwf vas qﬁ@w(/e/d ip vaquo. The solid
w3SdisiBhetd Wahirea S80S ah® edcR STV Wes BLERIYISCD coWnhd \GRor4t8Faphy (Silica

d -40 C f ,
oSl 2 T Sgas po ST €8 Bk i e S PE (Ps timetnyt
oko-4lil-Quinezlinsopl)-tutyrih ydd egantd asteon atvahiesalid (8G0z, 31% yiwld). The
p.%d%%%; asehhﬁtnzln&tlgtes w.ght,htq%nﬂeq pmnﬁéé&§§ the mxture

was transferred t t for 30 . )
m nut es. m&ar‘\gsalmees'%y%"r*‘ﬂmrb@@@dﬂa ZexdimsthyBé-oxo-4H-quinazolin-3-
ymsn@aah&.ak&dbd:ﬂ e\g@mm £,9.40h¥61) andATH B eBiRk tsd» mil, hm 300 mhol) was

m xed wt first_aqueous | ayer
SO0 SEIRETORPREE L OF § Ut 3P O WEA BB o vastepdndieghic, was dded
mesndl (3¢ EE dTiersdivestsies derdvieh invadcgs agai) Thelsplid waxdktiodl in methylene

l{]gr%e&/ 2%@%}?&% erh(:%@%far?s@ n%ﬁ‘lelt@%g la}‘\%k\?\glseé gvln?\( n%gvmnl: chloride (20
milp toe&é*t HidtoerbamoyiZ (2, hrilimethyihrd-omaidHt-quigagolidyhdwhgic agides a yellow

sAidqed g, 918 yRl)V &AL prodidst waslRY @flthe ReM 3P WithdGuSIRr bkification.

was distributed. in three Sl|Vs, C
purified é}@%%%%’%ﬁ%ﬁ?ﬁ“sm%ﬁgﬁ a‘%ﬂS’H‘}‘ %/I&)f;\%'ldé’ﬁet@@ﬁ'o’m"m'
qﬁh%hh-@m)gblﬁyn%djﬂ%g éhimntad) ib @¥éthytent Shiotidg (1860 rrgJ)vwsas added thionyl

ci?lé'"é&)éé(g ﬁ ’n‘?ﬂ %3%&1@%[] 5 P Mmé@%%(ﬂgyrﬂ K&ag% &% pAf\g%rl b el fltes, pyridine

e so
(DO0s/ ﬁ)%mw Wﬁwwwmzm@umyu(% r"gt)(mmNP[@ miggitre s stirred at -40 °C
fopMBEs YroEeBmixtii, was @dded IWakkr (20 mil). MAfteFisnindés) s6dilih hydrogen

20/ 80 CH3CN 0. 1% H3P04i 4.50 %n (99.8 %; Chiral

HPLC. Chiral Pak AD | ni/mn, “nm 50/50

i PrOH hexane, 12.62 (99.93% (S-isoner), 18. 58

(0.07% (R-isoener) 99.86%e; np: 241-243 C, 'H NMWR

(DI\/SOdG) 82 11 2 18 (m 1H, CHH) 2 55-2.65 (m 2H,

"~ SN "~ SN = ~1 N\
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(d, 3 =8 H, | H A), 7.64 (t, J =8 He, | H Ar),

10.99 (s, 1 H NH); 13C NMR (DMSO-d6) 5 20.82, 22.43,
wQ3008239480. 55, 56.33, 118.69, 124.73, 128.82, BRGBUSDN7/020765

139.82, 148.34, 154.58, 161.03, 169.61, 172.60; LQWVE:

MH = 286; Anal Calcd for CL5HI5N303 + 0.5 H2O C,

61.22; H, 5 48; N, 14.28; H2O, 3.06. Found: C, 60.98;

H, 5.54; 14.21; H2O, 2.89. 10 5.4

cazpprgte (gat S%ﬂt«mﬁwd&d topthe Wixteney AR mingtesqthe pixpigveg wpnsferred to a
0 BE Bath andkégFor B0 @iilrhités. N'h obganidts6Rent wab\réiidved @vacuo. The suspension was

RSB Gy O B B L 08 s

mathagbl { B50tmibyisnd Cedise @rtegsPoays) vids addel. JThe isolvaa»ab eenfo3edin vacuo. The

h
soqm WZag g{ggﬁrg %ed"i‘thvc} %ﬁs %ﬂ%@aclpgﬁﬁeat nf(e& L?' 'f%ﬁ:o @él mtn)é)Tatography
(Stlmrgsl CﬁaﬁNfﬁHaﬁur @Yo\ gnadient tooVRéelint 1§ "elebllo givs 3593-C.5-Hinqtiyd-4-oxo-4H-
Ehacbl#-8.y l)‘%’i%erﬁl%@&%h@ hs { VR SBkid (1. 2P 6BYiBM)-CAPLC: Waters Symmetry

T omat Eh e U S, 3550 on 01 v

HPLQAa0hicalPakyAD $ nvidGin)y@st e, 56/501PeOiheank,y6230@20%) (S-isomer), 8.23

r te 1 0.t he o i [
S et T 28 Chiteobah oA (R 8331218 (m. 11,
CHaAD,LD35- Ihi}(rs,le € H-)260ds,SH;, Clidhi), 249 (17 3HhCHY, S78/A8.85amnd1H, CHH), 5.19
b f§ t -8 Hz,
aFP sl N RRC DL SO AL PSRN APRY .-
1R A KOS, mzm"eam&mawsozdsaézgsanwshga 3%30.55, 56.33, 118.69,

1?42(13; %k ﬁli“l@ﬁi?'lt;@s@ Mh)mbtéms&' t‘staﬁl %9@”72264% ngﬁmli 286; Anal

d)
Casa it %Oﬁéﬂ”s‘t‘?@p 5 CobL A, 51 Ml ko P Lo Foune Co6L 82 1. 5.08
Nolem; H,08.3uspensi on of
4R- 4- car banoyl - 4- ( 2, 5- di net hyl - 4- oxo- 4H qui nazol i n- 3-
yl)-butyric ac:ld tert but yl ester (3 4 g, 9.4 mol)
and BiSl i 3-@{HEDPROY-§ ~ X ANAZS)
- room t enp AIBERIBINE2 64D IOIVE The solvent was renmoved
in vacuo. To the soI id, vvas added nethanol (30 nli).
The sol-vent was reno [ L‘}igj again. The solid was
stirred in nmethyl ene I 030 nL) overnight. The
suspensi on was filterednvand shed with net hyl ene
chloride (20 30 nL) to gi V&
4 R- 4- car bammydnozof 21a5nrch-mn,bsdnexé-mmrdm-g1)4'6naatbylnren&nyde (1.00 g,

| el l ; 919% i
RS b BRI O byl e
hmnq qt 150 Cina mlgpg/pvqgoveir(ﬁord Ogpipytese dl @ggmmqnbwasdiltered and washed with
a&%nﬂrlﬁﬁb QQUQMJ) zat@IZ(ZEXZU MEJ, Bid g\k‘éé ,25 a9 Rvater (25 mL) methanol (2 x 20

~ 0

I naz utyric, a
oS LAk k28 0 S ko S TR el Bnazotin3-y-
piphilidiné-2l6-dche bs an off ddhitesalid) (0189ign§ %a yid)i HEECPWaper{ Symmetry Cis, Spm,

3%’ 1’3'2 éx]m at Tﬂ‘ﬁ"gn 940(?\3&25/7}%%1(}}5 3 Hﬁm 3 % uls %54)31113 373-375°C; 'H

a syri
NME (PMBO-dEhée 1 8DA 19 1(e, \P\HSCHHD r2r4@62 %&(m ZIH GHz)f @61 s, 1.5H, CH;), 2.69 (s,

1%91“{:?1 ), 23 781 tz'%v% fﬁ‘uir%l%lgf% $as (3@%"9’%@{39 %1% 5. GEY =511 He,
05HT NQ@WH‘@Q@%SZH A HoﬁQa7t P (s dH, 4901313 (SV\%gHa%Hbd‘ #&(s, 0.5H,

NEjE 1“90%&%531 %(@Bsemcim mk§~93c NVER mm@r&) 8\@@90 21 38, 22.11, 22.41,
tfansferred a and kept for

3%Re 38r7deth & S0PPaN ST 2 arIa a8 T Takits, ¥ 1809, 140,63, 141,09,
Msmssqemsvnnwvas 161 60t 523, EN0DOVWERDLBB( 173 14 LOMSE MK 52881 Anal. Calcd.

e, 3 4803 Yfsa W 4 56,3014, F oundse'gs o4 9358 9laed 10
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nmet hanol (150 nL), and Celite (2 teaspoons) was added.

The sol vent was renoved in vacuo. The 5 solid was
wale@sospsred in two SIMs, and each SI M was purP€T/@8200%020765

| SCO col um chromat ography (Silica gel, CH3CN CH2Cl 2,

0% gradient to 50%in 15 mn) to give

3R-3-(2, 5-di net hyl - 4- oxo- 4H

qui nazol i n-3-yl) oerldlne 2 6- dlone as _a mhlte SO|Id
(1_45. . A893u2e AETHYE-4-GXOQAH-QUINAZOLINA ;‘ 3712 HYL-
3.9 x 150EHRRIDINE 2.6 "Ma nm 25/ 75 CH3CN 0. 1%

H3PO4, 2.75 mn(9930 Chiral HPLC. Chiral Pak AD I
nm./mn, 240 nm 50/5 ne 6.23 (4.22%
(S-i somar), 8.23 10 iosoener), 91.53%e;

np: 280 C (deconp); "H¥ Od6) S 2.11-2.18 (m

IH CHH), 2.55-2.65 (m 2.60 (s, 3H, CH3),

2.69 (s, QHnrr@h‘a)spengtoz8f2,585rnétﬁyl-b'bhko[@m]px&ir19-one (1.4 g, 8.1 mmol),

d, J= 1 . L.H 7,2 5.(d,.J, =8 .
3%g]?m}r)o%fnﬁéu(gglygm%z,ww Rycir’oge?. b%?fhl(jf ’(1 § g,:itlg m'r_xixzo’l), mrldazole (1.2 g,
18-nmAD and &pheg! pkosphitd (2L, 1BEMRNR feBril#E0 mL) was heated in a 65 °C
i 4 omtem 3:To the mix ure, was
O'E%Sh gs%rra%é %9%%1%%%5@0{%@ tggool %J—n% £ %‘g%% To th t
adg@rgcgge '[}yezsoé,\@nt ‘I!@WH“O‘WFlI invargg: Tm—]séqlld st plesgddn abeM and purified by

Isﬁmggorﬁatggr%&mmca gel, O1L,ONY, CHICI1,0% giadidnt td 40804 i m 15 min) to give

38;?—1275 ﬁmst'hy g:r(]c94H-qumazolm%-ylk"j-methygi plpendmeé 63 c%one as a'white solid (220

m3- %R y ikMPREKYEC SWMIET-Slm et 0s, SnDRIONABOIoh - Bmin)in, 240 nm, 20/80
ngﬁﬁﬁl%ﬁcﬁ: P3P MNoo Do8; Bp: 1b7-1%s8c Necont): 'HHUMR (DMSO-de) 5 1.90 s,

3MfQOH AR 3662 A2 (R, 161, @HER02.49-2 86 i(wi HH.2CH) IGHHB{T12¢1(d.HentHem 1H, Ar),

1§t o BT a0 B et g i oo
22hbbt2é62,a16 215@8 1328 ﬁ5,662rﬁ9cﬂc8vﬁ¥vé23oﬁiﬁeﬂ128§ﬁ 13964l 3t & d47.44, 153.73,

1687, SHSPLNSE P8} 1\t%s: thLefoﬁdAﬁﬂ@aV&$&f@]6m7ﬁl . C, 64.20; H, 5.72; N, 14.04.
acet’onltrlle , water (2 x 20 nL), HO (IN

Foundi¢)64.Q85 Her- g?%‘ﬁ@f’ met hanol (2 x 20 25 ni), and
et hyl acetate (2 x 20 nL) to give

3- (2 gydr
p| peﬁ din ; 0894,
81l% yield rrmetry C 8 5m 3.9 x 150
mm | rrL/mn 240 nm §7§ CH3CN/ 0. 1% H3P04i 5.72 mn

T

(99% ; np: 373-375 (DI\/SO dé) 8 1.90-1.97

(m IH CHH, 2.49-2. , 2.61 (s, 1.5H,

CH3), 2.69 (s, 1.51-1,NC§3 81292 (m IH CHH)

5.55 (dd, J=5, 11 Hz, 0.5H, NCH? 5728 5,

Hz, 30 0. BHtiredspspersionnf 2,5odmethy!-aazoldi},; lora%“ﬂonssl 6&9°mm°')
Jﬁman%kb BAﬁéthyl-:la%eﬂamé-Qﬁ cﬁor@'ﬁyd%n brlaﬂmcpe2(2.( 9.0-n9thbl), imidazole (1.3 g,

2(( nga_aag l[glg% pgﬁsp ) 2%1,11,(.58 !etl:r[ryo gz %%feiomtr@)('592§~?§ﬁwg%atcd ina 65 °C
oid Batll 6yer5|@ht9 The hiidtufedyas blldwddbo cddl3o 8dm tedperdifire. IDLh@Bjxture, was
il TG iBebisdivdh o A gt s
19G9 eol@g@ chromatography Gilica gelo CHeEMAFHIE 0% sradiengtod§0%iin 15 min) to give

n N me %lne& 34’"595 35] [+ 1
3k 35@56‘ /8%54581"%%2%32 Sy D p e fpeidind.c. 2 white solid (590

36 4% MAters SEEe Lot NPAS ¥ &é%mm my/Rerff . 15783

cHLcE%EBl 1@L NE’@,_, 64@&1&}\@9.4 %); mp: 298-301 °C; '"H NMR (DMSO-dg) & 1.90 (s, 3H,
CH,), 2.36-2.42 (m, 1H, CHH), 2.49-2.85 (m, 9H, 2CHj, 3CHH), 7.22 (d, J = 7 Hz, 1H, Ar), 7.37 (d,
J =8 Hz, 1H, Ar), 7.62 (1, J = 8 Hz, 1H, Ar), 10.79 (s, 1H, NA); '>)C NMR (DMSO-de) 6 22.17,
24.42,26.21, 28.13, 28.95, 62.59, 118.82, 123.96, 128.59, 133.64, 139.48, 147.44, 153.73, 163.77,
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COON... OA sstirred suspension

of 2, 5-di net hyl - benzo[ d] [ 1, 3] oxazin-4-one (1.4 g, 8.1
wonwB3948% 3S- 3- ani no- 3- net hyl - pi peri di ne- 2, 6- BCDN82007/020765

hydrogen bromde (1.8 g, 8.1 mol), imdazole (1.2 g,

18 mmol ) and triphenyl phosphite (2.6 nmL, 9.7 mml) in

acetonitrile (50 rrL) was heated in a 65 C oil bath

overn 3g The ture was all owed to cool to room
"Hehpbt Dt LEMS M O &T%Fé"’d\ﬁ%?““édﬂi’é)d % 0etl: Ffig N> 14.04. Found:
Csa3.81eHt séaNrigiaved i n vacuo. The solid was placed in

a SIMand purified by |SCO colum chromat ography

(Silica gel, CH3CN CH2Cl 2 0% gradient to 100%in 15

m n)S580 ¢ THOXY-2-METHYL-4-0X0-4H-QUINAZOLIN-3-YL)-

3S- 3- (2, SEIRERIDINE-2.6dONEL qui nazol i n- 3-yl ) - 3- net hyl -

pi peridine-2,6-dione as a V\,thte SO|Id (220 ng, 9%

yield). HPLC. Waters °8, 51im 3.9 x 150 nm

I mb/mn, 240 nm 20 01%H3P04 3.43 mn

(99.4 9% ; np: 187-18 &de\con'p) H NVR (DVSO- d6) 8

1.90 (s, 3H, CH3), 2.36-2.42 (m | H CHH, 2.49-2.85

( m 9H, 2Thia,stid&Hm)xturg oP2-aitho-63meth@xytenzoic ddid (Ar0)g, 12 mmol) and

m;xj_i %zlegg()_;glf m%o?zlﬁaée’t\ﬁlmﬁr (é%m%’bge?s%k& S_Jaa% ?%1}_%!5(! %&HT}. 14 mmol) at

rogm tgrppergtgrep he ppxtary was gtiggl at g@nggmpg_@gxrgqverr![gg dg the mixture, was
ad]dg§359mnolﬁ rﬁﬁne-z'l&%.oé‘@ &{&@en‘l:ﬂlonl@@ o %;2 rﬂlﬁa) frhidazole (1.8g,26

171. 4
msoiaed r@]&sny' SR . o) e el 72 s Tothe
mOdur®Byaskddddl vedier (B0 mL3.. ‘Ble suSperision was filtered and washed with water (2 X 50

o35 By T U RS AL S BT b ) e
3-€umptany-3mesiyl-45xdidrbavipizolieAyBErpqritingt b5 diehnase white solid (1.3 g, 35%

yn(:ﬂi) GHELc9theFEf§&1n)metry Cis, Spm, 3.9 x 150 mm, 1 mL/min, 240 nm 15/85 CH;CN/0.1%
R- 3-am no- 3-neth %erldl ne- 2, 6-di one hydr

Hbff(bn$ HBmim(98.44%); 9'P02 76)°C’|W6‘PM591<1635 09-22'@ (FnbHy CHA), 2.51-
2889t U, B MEHAN 2SR §05(nf, ZHACHE, 3983ermfp dH,) 13.14 (dd, J = 6 11 Hz, 1H,

acetonl tr| was heat ed 65 C
NGl Fitk: My Lol 2P Flimidd K 280 0¥ Hoolh: AD- 1096 s 11,
NmmNMRJ(wsEDCUJ $20.84,28136£30.95055.8736a4d, 1(091951 H9.9ThE18.26, 134.98,

L TR 950 ETBLS8, 8 oS08 B SR BLEREf o B
1.6 3,01 €a54g%¥l; H, CH8ON/ 12032 Bhd 00 gr 1&dHeh#2;tM6 1206% i n 15

mn) to give

3R-3-(2, 5-Di net hyl - 4- 0X0- 4H-qU|nazoI|n3 '
pi pefPdi nd=(SELUORO2-METHY E:4-@XO S OVEVAZQLIN3- V) PIPERIDINE-

yi el d). HM@ers Sym“retry C 8, 5m 39x150mn I
m./mn, 240 nm 15/85 30 Q@B@V Q. 1% H3PO4, 6.46 min
(99.4 % ; np: 298-301FC;, QH (DVMBO-d6) S 1.90 (s,

3H, CH3), 2.36-2. 42@(“1 CHH), 2.49-2.85 (m 9H,

2CH3, 3CHH), 7.22 (d, N Hz, 1 H, Ar) 7.37 (d J
=8HZIHAr) 7.62 (t, J =8 Hz, | 2 0.79

(s, | Ry, stng_rg@nmee gsﬂgorglzeniqnc acngg 313, 34 mmol) and
infiB8az8 1k, (23% lamn?éﬁ) 195cet<§'2trl%9(60m \Sa%ada%acg@l chl&ﬁieQQQ mL, 41 mmol) at
133. 64, 139.48, .147.44, 1

oSS TETTRE NP B s 00m ppPaling gueigt. Toyhg mixuure, was
addel] 3-a3b-piperidindCa b-ibnt bydrEddmdb BNIOG. 1 £,376Wmal), imkdazole (5.1 g, 75

ol s Moo tifpoRe e o) Wil ond hop R0 P ed g s To e

mitERV PO aigedwgeip@ONIE). The suspension was filtered and washed with water (2 X 50
mL), ethyl acetate (2 X 50 mL), and water (50 mL) to give a white solid, which was stirred in

methano! (50 mL) overnight. The suspension was washed with methanol (30 mL) and water (30

mL) to give 3-(5-fluoro-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione as a white solid
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H 0% O | N To a stirred m xture of
2- am no- 6- net hoxybenzoic acid (2.0 g, 12 mmol) and

wo ntodazake (1.0 g, 14 nmol) in acetonitrile (2BCTI¥2007/020765

was added acetyl chloride (1.0 nm., 14 mmol) at room
tenperature. The mixture was stirred at room
tenperature overnight. To the mxture, was 10 added

(7?62g,m no))leld1D h%égfggrefy%h%prsggygm%?en G or| de (ﬁw 290 nm, 20/80
crimemhes |G, 88 Min (90% %N ohp: 2a51d7h®,t'ﬂ¢lmla (DM‘S’OMG)SQUB 2.20 (m, 1H,

chifn A9 & M S AL Eaa BB Guas. 1 He 11 e,

7.36(dddtl))= 0.61 $)\ill Heo bl 24, T4 (4, 59 8rHz) | Hsaudj 18A (dy d =iy 8tz 1H, Ar), 11.04

SRR AT iR A SIS ) B e 2
IR B)BL 266, Tas =of Kbl 135.390(H] Ki.r (11131), 148866 1595221 697616, 160.15 (d, Je.
- E’&zFHz)V%@fSS 1%’5‘7“?.@1\21’5 %ﬁ’— @6‘ A?fal%a)&djfé(bu 15,903?% NggMi3; H, 4.18; N,

IW F2¢é7fpemtc ﬁ7W(4ﬂ95&%75§27é)9 2. 16 (m |H/a
2.51- 2.63 (m 5H CH3, 2CHH), 272289(m |

i C@D i £

, IH Ar J=8Hz, IH Ar), 10.96 (s, IH NH);
130 NVR (DVBO-d6) 8 20. 84, ,2336, 30.5 5, 55. 85,
56.16, 107.96, 109.915 1 ggé:fé4 98, 20 149. 24,
155. 30, 158.13, 159. Q 172.63; LOMS, MH =
302: Anal Calcd for 115N304 + 1.6 H20: C, 54.57;
H 5 56: N, 12.73. Found:N'C, 54.19; H 5.42; N, 12.55.

To a stirred mixture of 2-am|no-6-chlor0benzmc ac:d (2.3 g, 13 mmol) and

ur|| leéll'gm?— mg I%e&ﬂrﬁq %2§ HL%J%%I\;% acc II (%Irl%'l el( F'lz'lr:%ILDIG mmol) at

rasindtmpeatofe. Zhamlmneﬁva’SIsummtemtempa@Me Q@nﬁgfg T8 4he mixture, was
a%m@b)an@ﬂm%érm %Q-d%né ‘?\y(ﬁ'o n c%ﬂorﬂg'@( 2 g' 3 rﬁtﬁ@ls %‘.Ja%ll: ©.0g, 30

IPERIDINE-

acet

mgrol) ang &mhsmﬂwé?sabm@ 2 ﬁel %mweu ad Waéedé? reﬂuzé aora?@ hPt':’émT° the
mi>@HrR S Atada& WMET (60 §inY.. Tﬂ_@sdsﬁ@sﬁh ¥ablfiRered\@R wazRedB@lith water (2 X 50

mg;),% iaviePatEF &r% g@ Bllié a(lg w%lteg ?59073%{ dr o ﬂ%%l \’%Qtlggélluf P"fhéﬁ?‘e‘%ﬁ I%hriﬁed with
piehosle HRLG (0.8R0/80, CHLCNATE))to givel 3HE-ahloch-2-methyf-#xofblrquinazolin-3-
yl;?f_ﬁ Alhe2 6TcﬁoJel'}§ a wrnfuétsHEcF(l %1'%%&% gﬁiL%r V\(’a@gs g%awmetr&cw, S5um, 3

suspehsi on was tere
x 360 m, ) mle/ml*fy RAQum: Y & CH:Q/8A YyPOucth b ik @F- 9(’@@"\1?1_315 °C

(JerrG;s)ven ﬁmwmraséqi j siz 1ml19femwm éxIIH)” a%d 2' e% (nn@nh@mlzcx-w) 2.78-
nl) over ni uspensi th

2. {rna |CHH)p S ;ddaﬁa 5\,,\,51( Bz l(l-éé\ICI-le 5{355,(%2[& Ar),774 (t,J =8 Hz, 1H,
Ay, { bos (sUomaNA)y; Weirhmkwbm@d - 290630 2%.98,130:53-961.91; PiBY; 126.18, 128.98,

(B8 b5 35530058, R EMRORH 23503 v o o

CalingeO5Gl +01830: X594 3 ,H.36; Do 0248, CLL1 0. Found: C4%)1.91; k4, 4.24; N, 12.93;
ngggg CHSCN/O 1 %H3PO4, 3.8 min (99.6 %; np:

77 C 'H NWR (DMSO-d6) S 2.13-2.20 (m | H,

257269(m 5H, CH3, 2CHH), 2.77-2.90 (m 1 H,
CHH) 5.13. 25. dﬁETﬁm&oﬁé-ﬁmﬂwaRmTHYm OINAZGLIN-3-YL)-
= 0.6, 8, PIPERIDINE- . ., J =8 Hz, 1H,
Ar), 7.80(dt, J = 5, 8Hz|4—| M), 1104

CF, O

seod

To a stirred mixture of 2-amino-6-(trifluoromethyl)benzoic acid (3.0 g, 15 mmol)

'\o

and imidazole (1.2 g, 18 mmol) in acetonitrile (30 mL), was added acetyl chloride (1.3 mL, 18
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5 (s, I H NH); 13C NW\R (DMSO-d6) b 20.73, 23.45,

30.57, 56.45, 109.79 (d, Jc_F = 6 Hz), 112.89 (d,
wWQJ200B/039484 Hz), 122.64 (d; Jc.F = 4 Hz), 135. 3BCT/U$2007/020765

Jc_F = 11 Hz), 148.86, 156.22, 157.46, 160.15 (d, Jc.

F = 264 Hz), 169.38, 172.57; LCMS: MH = 290; Anal

Cal cd for Cl4H12N303F: C, 58. 13 H 4.18; N, 14.53;

F, 6.57. Found: C,_ 57.98; H, 2&’ N, 14.45; F, 6.73.

)5at §qpm temperature. "The mixture was stirred at room temperature overnight. To the

nﬁxté:’é Wlam-ﬁalwﬁ-&ﬂ\ﬁienﬂm@)ﬁﬁ- &bhﬂ#d%zﬂ:ﬂlbh&(‘fu)g, P RizRk&Dimidazole

' d
% ¢ ur e I? @rlﬁﬂngp%tx ?]l"lge I(p B énr%,z ';%3 énmao(g %1% (hgfztsé lé),rrcretilg( for 22 hours. To
thmmkt)lreawds addad dateo(190 (L) The subpenmion was filterad endowashed wigh water (2 X
56 %ilréh)ryi aé’é‘?a?e @adss n{L‘S eswl'u Wh&gédj@art(olaa (£Qr 50 C?'E'HP Whter (50 mL) to
0 Re m Xt s stirre

omt enp erature. ure wa
give éﬂwﬁg&ﬁw&ﬁérl@vwmﬂ@mHH-%mmbnﬁrxéi piperiding;3,6-digpg @gja white solid

(zBozagﬂsm% yadipe rirelian ewaex@ ssiinﬁ.e@y by ds ,Qgem £ hb@i‘hhﬁ@ n(LZm& 940 nm, 30/70

d 30
ChhoN e bt S8 i ey it o 262 s ot NNGR (DM 2-142.22 (m, 11,
CBZ)0$8-3.70 {8, il-h@H;[TI(XlHHI Q,76ViR (af] dHICH2H.5.29@0, 'L g,.11 Hz, 1H, NCH),

755 UGPSR A Lo e BN BRAEE D 56, K,

1 t'msg|1nr3315a(qmmpt=e27§dﬂz)d125m|(q,hc was H)y 126142dq.ick i 32(Hz), 132.05, 133.97,

1@5%2‘"1‘% ztd;ig'/ ;EH%?&%H%%% lgé}ﬂgl%ﬁ\'ag%)éo) nLRéa%d’t%rc.SH,sz;F;ﬂHzo

Cy$50.433iHr 895 dNNkl-76; 6, L. ¥ Eound: 6, WG B, 38PN (13663F g1 5- 119
yield): HPLC. Waters Symmetry C18, 51im 3.9 x 150

mm | rrL/mn, 240 nm 25/75 CH3CN/O 1%H3PO4- 4.16_ mn
(99. §-13 ; 3pfgCHELOR 2 3 PIREREDINE-2,6-DIONE

2.13-2.19 (m | H CHH)CIZ 57268(m 5H, OB, 2CHH)

2.78- 2.85 (m |H, gdd J =5, 11 Hz, | H,
NCH), 7.51-7.58 (m A (t, J =8 Hz, | H
25 Ar), 11. 03 (s, | H H)/ NVR (DVBO-d6) 5 20. 63,

23. 48, 30. 5 128.
134.52, 1 P217 '?T%’é“rﬁé’gf Qgé lgilggens;glc afggli gé’ ?flawgl) and CDI (2.6
gM4 "I"‘QU@‘ ac@@’S'“’"AI%ﬂ mEhegkstifred at rogm mmfom 3 haypsO To the

SLQEeré%n%as a'dde(f‘ﬁ §r§|nomlpe]-|% nasd; é—%ne ﬂ)@f&én cEIQH&Hj(Z 6%, 16 mmol) and

segliym ! Figisp cabotses o8 74 rﬂt'ukbhewtﬁhﬁwxmwmmm §-fqq 21 hours.
The sd_s’beREBh BlalEsoledio Dbcﬁl)\EnHeraﬁ‘r_ﬂfoOI Gbur. 'O suspersidN veasitered and

Wéscileg Wit Iv%a'ie???({n r]pFLgnde ethyl ﬁcelta)t%go mL). The solid

or o nzoi’c acid (
ommgr)t to givd 2tamivxNd2&- qrgxagplgerld1r83wﬁcﬁ 9hl¢rn-bawm¢ﬂ atSraMhete solid (1.7 g,

359%38%% gfggs ggdgﬁi% 2'8‘8?%2 632*59"‘232"“ sqmmq,m%m %50 ¥R, 5/95 grad to

98/8 forer min TR CNIBd Y HRRQyr £0 130 ¥ NYIR{(P, Oat’é)ﬁdo"]«?r‘ 98 (m, 1H, CHH), 2.05-
ztz@(r;aemtmm) oMo 7k, 1HJOHINE.76M. 88 W, Q H, UaF)M4I6r4. 76 (m 1H, NCH),

s A IOSPLPE5LIL TPl R0 BYEL 0 LTS oh s =,
8.83(d,J= 8 Hz, 1H, NH), 10.95 (s, 1H, NH); *C NMR (DMSO-ds) & 23.50, 30.96, 49.31, 113.29,
115.51, 120.97, 130.03, 130.19, 147.03, 165.60, 172.92, 172.97; LCMS: MH= 282, 284.

Step 2: A solution of 2-amino-N-(2,6-dioxo-piperidin-3-yl)-6-chloro-benzamide

véas é’l‘led in a vacuum oven

(0.8 g, 2.8 mmol) and trimethyl orthoformate (4 mL) and p-toluene sulfonic acid (280 mg) was

heated to 150 °C via a microwave oven for 30 minutes. To the mixture, was added methanol (15

mL), and the mixture was stirred for S minutes. The suspension was filtered and washed with

methanol to give 3-(5-chloro-4-oxo-4H-quinazolin-3-yl)-piperidine-2,6-dione as a white solid (400

mg, 48% yield): HPLC: Waters Symmetry Cyg, Sum, 3.9 x 150 mm, 1 mL/min, 240 nm, 30/70

CH;CN/0.1% H;PO,, 2.35 min (99.2%); mp: 308-310 °C; 'H NMR (DMSO-d) & 2.13-2.19 (m, 1H,
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(2.2 g, 32 mol) and triphenyl phosphite (4.6 niL, 18
mmol ) and heated to reflux for 22 hours. To the
wOoroos08Es9 was added water (100 nlL). The suspenBCDOSM8%020765
filtered and washed with water (2 X 5 50 nL), ethyl
acetate (2 X 50 nL), sodium hydrogen carbonate (sat,
50 nL) and water (50 nL) to give
3- (2-met hyl -4-o0xo0-5-trifl uoronethyl - 4H qui nazol i n- X
CHHY, 2o8h7-8% tie-221. GCHI D1 7e8%3 83 (it Fg&?ﬂ-” (Rl HNGD, gf/&dd»1=‘a3

Hylm d)r) 7tdBldd, 1ML £18, 19Y IR Y79 (618815£H1H3AE) 83d@01mm 11.16 s, 1H,
240 nm 30/ 70 CH3CN 0. 1% H3PO4

NEBG NI (g SCehs 38, 80 84, 1on o (BT 12924, 1285.334.54, 148.18,
14998, 15762, 168959, 172393-CMT-MAR 2951H294CHRR ClddHbr Cy3H 0N30;Cl + 0.15 H,0:

oyt Fr 353 gy bty ot S Sy g0y 1T 1 gy

13C NWR (DVSO-d6) 5 20. 45 23.27, 30.43, 56. 74,

o] ¥, Sl

149 12, 156—53_'157. 59, 169. 19, 172. 48; LCVB: MH =

340; Anal Cal cd for AH12ANSO3F3 + 1 H2O. C, 50.43;

H 3.95; N, 11.76; F 05 ound: C, 50.26; H, 3.82;

N, 11.66; F, 15.71. 1 °

3- (5- CHLORO 4- OXO- 4H QUI NAZOLI N- 3- YL) - PI PERI DI NE- 2, 6- D

IONE CI OOH C~NO Step 1:- A mixture of

2- ani no- 6-Sedpl lorA mxvareio€ 2-agiinb-§-Biethy henzbic avi(4j ga2RY r@Dbl) and CDI (45

(2?8 / o o n]agetmm Ic). QOB fﬂ?%ag Eﬁ%&f zlt googﬂll'_gm?h)atuv@i%r ¥ tSihro[ugd To the

errper at u suspensi on,
suspensiod et addedd-poinginireridieeb- @0@ kyidengen pilemidsf@h . 273 mmol) and
sédiin® r.ydi@ge(]?ea@ogme &a fnn@ &mandana%esestwmbywa&aanso °oC for 21 hours.

carbonate (1. t he ture was he
Thg suspengiop gfas %'%‘d& Feom tem&**%%&h&% 1)\?(\‘5§“586'8r°é‘d”%5 HiEfed. The solid
waoaiired avithevadr( I 3 rhby andl ehtyu ficetald(@ 56 indp &t Si honrswdbe suspension was

fi é%rg% R w?sgffp ml!)nl\@ﬂ%_ﬁg %ﬁf&t%}?l%@%ﬁk? g%\glac Eﬁhg \s/ohd was dried in a

vwgmmvghovetmglgﬂwgwe 2-amlno-N-(2 6-dioxo-piperidin-3-yl)-6-methyl-benzamide as a

w%né‘&Blfan f\b 2559, ?‘ikﬁ)‘OHPL@ %Q}s%y%mrﬂét%/ &1 § h' 90>E PS(hﬁHnZ 9mnd 1 mL/min,

2 P S5 100 i CHGRID-Eo4 5o 30 ) SH R (DMSO-d) 1.9
29493, G &kt ©.H,)20519956 (h,OMH, THHYN2 SH3 @R, 1HCHIB)A%i8-4.77 (m, 1H,

L R ol T 1. A B o7

18, Z6; 25861, § |8 Hz, HH, XKD, 116)90 (4.1617 N4L;76C NIMR (DMSOME)H 19.14, 23.75, 30.99,

4?&&,]1;] §'§7BI%E[21’ %’, l%r.%?, 1%96]4‘]?1?22]1 IEE.B%I l}zgl.ﬂd,ﬁﬁ)jigo;ﬁli\r&)%& MH=262.
8. é3 (d, \E_‘EP,_B Arlzc,)lutiorH;f ZN;ﬂ)mo m(-iz%dl(ng)-plmeridm &H}):-6 m@,’yl benzamide
(N/g o7 13)%)1 tl%ﬂ%"‘i oﬁpogrgtgor% (0419 n?Ll 2. 114:%0@9:1 DMF (ssnlglwas heated at

15 i mictavisye Ry 19503 hoga, T%t&*egt'wezwa%adés‘i HEFBHOGL). The mixture
wds 8dBl¢ddn Bh (c%»@tdi‘lbﬁﬁho The peperdion-vwas Yilltgre® td:éﬂ'@i solidewhialniads stirred in
mgmscg_(? T%b%ﬂvenélm'{o IT)ne ‘;flunsderl:ﬂr nm:"t 31¥tere? cp was?l tﬁ g&e%am'l)(lo mL) and

gt onf &
eth§lacatei (40 mmmm%etb)@ehmﬁmvl-%quﬁhmwol“ﬁo3 -yIprg@iperidine-2,6-dione

a& &BH& &lld\e@% gdﬁ%jylgﬁs hﬁﬁ@é \(V;érs %et@@sﬁhﬁ f'b&tllﬂf) ®m, 1 mL/min,

tirred m nut es. The suspen

z&%@nmggmawq/ho ing S RATHCY S 1% B, 5. 54 min (98 9%) mp 228-930 °C;'H
NMR PDIR00LPS 42%05 4dbHg B Raeal)l NoR2)B kmpPiWECHAY, 2602s, BHICH;), 2.51-

2\, LA b5 3% e Yoy Bn TRl | Shdpny Trog . 725 e -

8MHB, 1 B0AJ07.460d3 CNB0TZL W HSD (64 @, J358 hiiznI H,99), 2%93 (9P H, NH); ’C NMR

RIS ARSI 23217528 (S Shag 0 oo

2H, 2CHH), 2.83-2.89 (m | H, CHH), 5.43 (br, | H,
NCH), 7.60 (dd, J = 1, 8 -48 -
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Hz, | H Ar), 7.66 (dd, J =1, 8 Hz, 1 H Ar), 7.79 (t,

J =8Hz, 1 H A), 839 (s, I H CH, 11.16 (s, 1 H,
WOR{)0s/018® NVR (DVBSO- d6) 8 22.18, 30.84, 56. 16, PAWBSRB7/020765

126.81, 129.74, 132.45, 134.54, 148.18, 149.98,

157.62, 169.68,172.39; LCMs: MH = 292, 294; Anal Calcd

for C13H ON303Cl + O 15 RO 5 C 53 04; H, 3 53 N,

14.27. Found: C, 68; H 3. 14; 14. 17
148, %721%&514»@%&{-11 %@@Hm?z@mp@amfow BERN: C, 64.20;
HNE72; A, G4 0k Gand: G50.30N1,19345Ngp3.28. A m xture of

2-ani no- 6- net hyl benzoic acid (45 g, 297 mmol) and CDI

(45 q, 278 mml) in acetonltrlle (500 rrL) was stlrred

at R [ ' Y T>4+X NAZOISING H-&11 4P
was addedl&ﬂl@ﬂi@ pl per| di ne- 2 6 d| one hydrogen
chloride (45 g, 273 mmol) and sodi um hydrogen

carbonate (34 g, 409 LY.% apd the nixture was heated
_%u?a@

at 50 C for 21 hours. h nsion was cooled to
roomtenperature for 1 r ~1he suspension was

filtered. The solid 15 stirred with water (150 ni)

and ethyl acetate (150 nL) for 3 hours. The suspension

was filtered and washed with water (2 X 50 nL) and

et hyl acetatobutiol oK2-binvb)-(2,F@xoqlipetidinedsyGh6t maethylibeazamide (0.65 g,

2 g%%qﬁn%\éﬁ%ﬁ&éﬁﬁmog%maﬁe gi ééenr}L 3.8 |'n>moé) and tp-toﬁuergesulfomc aéld (140 mg)
indME (AmL)mias beates) at (ysq 42_[m31 rglcrqg«@% 9ye@|fqr)20 rpﬂnE@s Thgraixture was

eéa&GEGEWM e tyﬂ-&eta& o mLYakd mbrcﬁg Pan The Hﬁsrla er ¥4extatted with ethyl

r ad , for 5.mn
aceglie @§ HIRREOTRASS B)C '8Y°rs W3 Wi hisfigh t"P‘ﬁ’ 8H‘,A1>cﬁf§l (IN, 50 mL)
arfdHi¥ine ZS(EJJL,O. Bife soVentlwaslrerhdiell jn \?acZélt-o%I&Gm(dm whichiwa&pifjfied with

(ﬁumn %rgwato%ghpy gérl_f ca Cg?g%f‘ﬂtaaol}r%et j?n Ior{yH%)/ &r?dlgrg cggj% 15 min), and

follbwed by-reyerstd lager hplump)chro&ag'@ra(p(jy (Q-18; agetpiritrilg/wiier Pfe)gradient to 100%
15118: @8 £§e %I(2 Uutyi\lg'bmetkyg JNWH(-H\?@Q’ G63- y? f&rﬂiﬂwlﬁﬁdlz% as a white

112 17.21, 122, 28, 8 96

' solid480me, Wgysbﬁ &l?écswatei%'wm oY VIR mmét'@b’m'" 240 nm,

190 £ra8 ObMD 5 me{ CH;CN/0.1% H;PO,, 6.59 min (95.4%); mp: 190-192 °C; '"H NMR

SR D5 T SRR o A R 20
209 (rﬂZlHIiCHH) 2.5092087)(mi, HHDM-?Z, CHL).696S 3H£®Hﬁd2 $1t-2.90.56, X, CH,,
chzug gjp’aggld%n{rf}{f @F J‘@“f Sq HLSIIII hk’r) (ﬁr& sBS1H, Ar), 7.64
@ bES\hEEt e, At 1. 981(b.elewvbe'ﬁ§ INMIR (RNISO-dsd §ﬂé§0st2d Idi Y6723 22.48, 28.60,
3§596,139; 42"‘5‘5‘ 431“ 1Y‘@§3 554 54 993 B 13?% haegh, \(41355”1{06 95, 161.17, 169.75,

OVEr ni suspension was filfered h
17e8% S (wd —n?B)S /éwﬂ Caledifgn Ci ééze&'é%sec(ﬁéd)“nﬂ) 666 T‘éu '@e“‘ Found: C,
658141, 81YN; b2.8®t hyl - 4- oxo- 4H- qui nazol i n-3-yl ) - pi peri di

ne-2,6-dione 30 as a white solid (0.13 g, 22% yiel d):

HPLC. Waters Sym“retry C18 5m 3. 9 X 150 mm | L/ mn,

240 siLs (- 612370 )-2 D 1p 4 DAPIINA

5.74 mn WSOC 1H NI\/R(DI\/SOd6) S

1.27 (t, J = 7 Hz, 3H ),207213(m 1H, C-1H),
2.50 (s, 3H, CH3), 2. 5u(m 2H, 2CHH), 2.82-2.92
(m 3H, CH2, CHH), 5. No6, 11 Hz, 1H NCH),

7.25 (d, J = 8 Hz, HHggHg 746(dJ 8 Hz, | H,
Ar),764(tJ:8Hz 1098(sIHNH)

13C NWR 35 (DVMSO.d6) 5 11.18, 21 05, 22.48,

35.51, 55, b stireg syspensioprof gigmino,N-(2- d@@ywd"‘x%rgbézmethﬂ-
ber28mi0 ( L.0 @83 .0 afdd Parkd@iéthi32amMé A D8 L5 D1.5 IhBol Pin,acdtonitrBO(20 mL) at 0 °C,

16%(’5’%3 Ngé?roa qmélil’z%ﬁgu% (P-lb %?24%01) 329%2%%L w(a:?l(gpgatf d¥c for 2 hours.

T84 mBQure pas Thed beatpd atfg °g g’or 12 h_pnrs To the mixture, was added water (50 mL). The

3- (2- BUTYL- 5- METHYL- 4- OXO- 4H- (lJI NAZ(]_I N- 3-YL) - PI PERI DI
NE-
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52,6-DIONE OO NO A solution of

2-am no- N- ( 2, 6- di oxo- pi peridi n-3-yl)-6-nethyl -benzam d
we2q8/0888y, 2.5 mmol) and trimethyl orthopentiPCEUS2007/020765

(0.66 nmL, 3.8 mml) and p-tol uenesul fonic acid (140

nmg) in DWMF (7 nL) was heated at 150 Cin a m crowave

oven for 20 mnutes. The m xture was 10 extracted wth

ethyl acetate (50 nL) and water (50 nlL). The aqueous
sysgension\pgs fillgred a'& washGd F’Hh Bty (50 mlode §t"é absgypgofid. Fhesolid was stirred
irCreRdh i R¢ebhor (@ amLY fd)r&M&qus s sM@Sn’&ﬁﬁk wilstfikerdlafd washad Whith reagent

M1V A Ve o e
dight¢ s anedT-white sohid &f@tl@@rlé?zﬂwel(lﬁ HRLga VGders Symmetry Cg, Spm, 3.9 x 150
nﬁgh@g{ id, 788 ! &p6o éﬂL@N % %(ﬂré‘fst & (9%%50/&&530%13% #C; '"H NMR

owed by reverse I'ayer col unm chr omat ogr aphy
(RMSPse) éééﬁ-ériﬂt(rnb 18/ GHip12.50%. U (e 2Bn 2CHLED, 2015%s. B3, ©35), 2.89-2.99 (m,

1ﬁ‘@ %19'(}4@1 lle,lHNC ,7.53(d,J= 8Hz,1HAr 769(dJ 8Hz,lHAr),
ut yl - 5-met'hyl - 4-'oxo- 4 aw nazol i n- 3-

7{8@“21 B8 Zeh'é A8 %ﬁsilé" Ny 176 NNOB (RYyISOr e W@Bo& 37, 30 23,56.37,

11 g, JV)L £F 0/ 1 mriizigf g%ﬂ%‘?%msl?ﬁ% %4d.69) lmlgﬂ UHgBﬁHz) 145.57,

240 n

160.64 1%%4 (1§§4g%%MWHmyoigzal@alod@,@Fy I(Jmcdéy 1% H,3.57; N,
19.39Fobhd: G) 5298 HHB,493N, 12HR), 1.40-1.49 (m 2H, CH2),
1.67-1.75 (m 2H, CH2), 2.05- 2.09 (m 1H CHH),
251267(m3HCH2CHH) 269(s 3HCH3)

2.8152690 3t(xME (1310 PHIEN YT (JUKNAZ)O y
m,lHrA@:&mzs(d J:7HzIHAr) 7.44(d,J

=8 Hz, | H Ar), 7.64 ,(t, J =8 Hz, | H Ar), 10.98
(s, | H NH; 13C NNETQbM? df) S 13.80, 21.11, 21.72,
22.48, 28.60, 30.50\-%4. 4% A1, 118.63, 124.98,
128.83, 133.70, 139.81,NT8. 156. 95, 161.17,

169. 75, 172.65; LQME: 32é Anal Cal cd for
C18H21N303: C, 66.04; H, 6747, N, 12.84:. Found: C,

65.87; H, sphl;A Mixtde- 03 9~arr2|5b é-m'bﬁlylbenzonc acnd (1.0 g, 6.6 mmol) and benzonc
ayh_ygj %é%h&@@@"éf%ﬁ L@?%TI—N e Jto r ux OFI'LN-E“"S l'l‘he solution

wa§ altdved tS P @NHdI0 mermferature The suspension was filtered to give a mixture of S-

)-8 BLh . .
n}g:th% I%R%Pgl E) rtzg[dg[l %g {rbeqlhg] %Z%(]ic)ea{;_lﬁ >$F§ & %le) ?Oﬂg sﬁt(,i was used in
themest smmr)hoptrfuahfemenﬁwlpn e (20 nL) at 0 C was added

trifluoro 2:CA m%éﬁm&rom%oﬁa-(l (ﬁg)dfrdmﬁ{e)) 1,3 Qﬁmo-plpendme-Z 6-

m xture wa hou The ni xt yr
AR Sy Shloge B e 3 s BhenphoBRITI LS i S-agoD in pyridine
(addewasdiested {caeflur_for 20 héurs. - FOthe\R i 0@ Swa3HB4EDOCelite (1 teaspoon), and the

sd ﬂ{w 5&2{%91 4%%81 0. 143 Pe%ﬂﬁédos@bé(‘@ﬁs &Lée?i & Egnr\ﬁggd %Yf}ﬁgﬁ By 1sco

colamn shiomategraphy(Sik @éh@"h?@bﬁﬂtﬂ( 1°6 srdjent t9r108%4jig d p enin). Those tubes

cJ.hﬁnﬁg?%nalme msctéd I ’flﬁ:"s@ﬂ'elﬂ%sm@ iMbdecho 10526 olid, which was
al cohaol (10 ni_

styredevithepgent 34“{5%(39 W.%f?fﬂtﬁhb nEerYIPensipvasTaiemdita sye §i(5-Methyl-4-
o)o-mpbefyl-dl-mﬁtrﬁzcﬁm Iy Dpepeaidinad, sadidnevils iatwehits @blid:t4()429|@ MY yield):

HPPE Wy mblth s LE 5D SRR ¥V mEASin, 248 nns 3965 CkBEN/0.1% H,PO,,
6.24 min (100 %); mp: 298-300 °C; 'H NMR (DMSO-dg) § 2.02-2.09 (m, 1H, CHH), 2.42-2.73 (m,
3H, CH,, CHH), 2.76 (s, 3H, CH3), 4.81 (dd, J =6, 11 Hz, 1H, NCH), 7.34 (d, J = 7 Hz, 1H, Ar),
7.51-7.64 (m, 6H, Ar), 7.71 (t, J = 7 Hz, 1H, Ar), 10.94 (s, 1H, NH); 3C NMR (DMSO-dg) 5 21.14,
22.53, 30.25, 57.76, 118.95, 125.47, 127.76, 128.83, 128.58, 130.05, 134.06, 134.84, 140.07,
148.11, 155.92, 151.17, 159.69, 172.40; LCMS: MH = 348; Anal Calcd for Cy0H,;N305: C, 69.15;
H, 4.93; N, 12.10. Found: C, 68.76; H, 4.81; N, 12.14. '

-50-



10

15

20

25

30

5mm | m/mn, 240 nm 40/60 CH3CN 0. 1% H3PO4, 6. 39
mn (98.1%; np: 308-310 C; 1H NVR (DVSO d6) 8
WQ2080248® (m IH CHH), 2.51-2.75 (m 2H, 2CHM{T/U2085020765
(s, 3H, CH3), 2.89-2.99 (m | H CHH), 5.12 (dd, J =
6, 11 Hz, 1 H NCH), 7.53 (d, J =8 Hz, | H Ar), 7.69
(d, J =8 Hz, | H Ar), 7.83(t, J =8Hz, |I H Ar),
10.98 (s, 1 H NH); 13C NWMR (DVSO d6) S 21.28, 22.37,
30.23, 56.37, 117.8 (q, JCF = 277 Hz), 120. 05,
126. 437 1335-AMING2-METHWIO 46X 0lH-QRAINAZ,OUIN-5-¥1.)35
Hz), 145. pIPERIDINGD2.6DIONIS. 84, 172.46; LCM5: MH =
340; Anal Calcd for C15H,4N303F3: C, 53.10; H, 3.57,

N, 12.39. Found: C, 9%0d 3.49; N 12.14. 5.16
3- (5- METHYL- 4- OXO- 2- 4 | NAZOLI N- 3- YL) - PI PERI D
I NE- 2,6-DIONE 00 C~ —  1: A mixture of

2- am no- 6- net hyl benzoi c aC|d (1 O g, 6.6 mMmmuol) and
benzoi ¢ anhydri de i n acetonltr

3.3
(15 ni) mééeaﬂeéfp@ow@*aow fh l?"lEBES‘f"Brhyi"P"t‘i‘BM% B8 oS i water (500
mBY) Wb hdded 3WiophkHaliiedd (2510 g0180 ri@ol) ao;mrﬁcemerat Thesuspdnsion was

stlﬁrgﬁ ES/(P ‘?2 b%gﬁusrf faxlbx% nhzegﬁ t%d?to%)vé for 3rﬂo rsoﬁg) tigens ﬁblé)rﬁ,zwas added HCI
(16€ indl., 6). OThe, resbitihggpspeition was q0dlewa‘50 s fod 1 ihpur. dBe sspension was filtered

andSeshedFith &41& thUlt (2fMot:l? to We|3fﬁ fre! %hmglamga%ﬂi £'a vhhite solid (24.6 g,
stlrred suspensi on of from Ste

9036 Higld)o HHNDER (PMAE-de) 3157 63 (lzméﬂn gt ¢nf of |‘“He”(LO‘\’7’17 92 (dd, /=1,
8 Hz 14{ %r)‘ﬂmb)(d@% i, BiphenyAnphoes étlﬂ ﬂilm? 1I‘3L59 (5-1H, OF); PC NMR

fl f 20
R0 e T abts TR 5L 36 5 e B2 % BB 00
and the e Mo ANBRtur &S Ritho i phthd REidacidl(2@. 6rg§3$l-ﬂ hﬁﬂl) and potassium

e ESBP A Ee P B sbe il ok B S 6

payasaid mehyidraxdde X 00D 2g) 234 Ttmol) m)watél'rf(@ﬂbmujtlé)sc folintved by avglition of a
so?utl%g %?%otx\ﬁ uF(‘n ﬁ)%lréxgc? (39 8 \%;ﬁq rﬁt%l)lg at}é‘@éﬁ ﬁ\@vﬁﬂeﬂ ﬂmnutes at 0 'C, the

stirred with rea
maqtlcfe mab h'(a@@’ in)l 0Q\oi hbaglhfor Ihipur. Slihs seasteroyeluias wap Fe room

telQnQeIQ{uYée ard then, ¥e hAE-vArer bath for 30 minutes. To the mlxture, a solution of HCI (240

0X0-2- henI-4H— ui nazolin ridine
DT i AR TPk 30 o St mire pat fept (1] QPR The supsension

way/fileeeéd ahd ©GlaShedSwith Batér (8 nﬂLB@o give 2damifd-6rnitro-tRAbinagid as yellow solid

6 0.

(33 T, Bk WAsSrins S il 3 950 o . PRy gaomm,
CHL @02 %7 81Ky, 5%Zrhd 1P opit) mirg 5.5 n(s(ssm "HOMBIR (DMSQ ds) 8 6.90 (dd,
Jf—-qu H%ﬂ-é,%r)zlﬂm’?id J= i"9}?£r3"9{ Ad; %‘1(§d.1 %H-z YH"Kn) ds b|5(brs 3H, OH,
Np(p)) "C]NMMDMSO-F! EIOW 1193@ 1,\3,9;@7(13\@5, 5@)8051@11361466 30; LCMS: MH
—-4g3.53, 30.25, 57.76, 118.95, 125. 47 127. 76, 128.83,

128. 58, 130.05, 134.06, 134.84,.1

155. 92, 153 A mbguggl 2-pminosgynitio °'W'&(‘§4%]3 2ApgpD in acetic
afbgliedk (1 9 mLT2A3 hdatedNB0G0 ‘Cor HO®mirfutes 3ba hljcréwH@;ovéy. The mixture was

ﬁ%%ﬁ%?’b’g‘ga?fgij’d ‘ﬁl&%tbgglﬁ%%f 6@&@]58111% tﬁ{;ate wasl concentr%gd invacuo. The solid

was gtisredi} ¢dBErZ20ALHIAr 200 @K OTHe-SUSRINSIOT Blap ﬂltged{@)d. washed with ether (20
mCh RER O Metri1-§:nket SO 2OWHHE 31000 fh-LdFe & a light brown solid (1.4 g, 85% yield):
HPLC: Waters Symmetry C;s, Sum, 3.9 x 150 mm, 1 mL/min, 240 nm, CH3CN/0.1% H3POs, 5%
grad 95% in 5 min, 5.36 min (92%); '"H NMR (DMSO-d¢) § 2.42 (s, 3H, CH3), 7.79 (dd, J=1, 8 Hz, .
1H, Ar), 7.93 (dd, J= 1, 8 Hz, 1H, Ar), 8.06 (t, /= 8 Hz, 1H, Ar); '’C NMR (DMSO-d¢) & 20.87,
107.79, 121.54, 128.87, 137.19, 147.12, 148.46, 155.18, 161.78; LCMS: MH = 207.
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N5 Step |: To a solution of potassium hydroxide (16.1

g, 286 mmol) in water (500 nlL), was added
w@208t08apht hal i m de (25.0 g, 130 nmol) i n portPCHUS1000020765

"C. The suspension was stirred at 0 "C for 3 hours,

and then heated to 30 "C for 3 hours. To the solution,

was added HCI (100 m., 6N). The resulting suspensi on

was cooled to C.for 1 hour. The suspension

filtered SER& Wa@w&is &b Mtk g spsppsiqayof Snitpo %cm‘ﬁlejl be'a;w[dl[‘ »3Joxazin-
-&nev(e 68g12.01 AmjuNy dnd |3adiiifo-pipkiadinG 2,8-dvdhe hedidgén cdnc(rm (®48g, 2.91 mmol)

in m 192/ ¥.?§l)dv%ere Heateg 4%& %)n?xtegugazm go(r])a§dv5 ovTri Theguspensnon was
filtdred ahéHwa;ﬁre)i w181 p}@d(nddS ml) The fgtrite wag_H)ncm’(yated8n }:@u@b ffhe resulting
mii(glg Ngwnﬁé%] ﬁgl §3§ mL%IS_'N) %ﬁil acetite g‘ Q(am%_/?? ld@k mi) for 2 hours. The
sumgslggwaq_@lwrﬂandg[aébedzmth]watar (ﬁ{) ) |aEd @hyl acetate (30 mL) to give a dark

brawh 531{dOwRRh Rak ﬁm&l \ﬁﬁH rﬂetﬁ%l G0GnL)bi roofemperatiek ovemlght The

pot assi u roxid
By e A ke Rl i T mh S o4 xare
quEAas3 ymplipeﬁﬂmuobedn()ﬂésas& tdack 2GUd @BD ), 27% yild)r Thsklid was used in
addition of a solution of
th 5%’%%6? w'th?ldtgr%flr ll\'l\ﬁfd gé/rb g, 351 mol) in water (350
m_) Af t e.SﬁE_mMmtxelge af3-0l mmghyk fraitrorfi-stortid-auimazahia gt W itpiperidine-
2,bRicRe @-ﬁg mdy aRll i’d(@-ﬁ)porf Srboh (MPHhg) n;ll-rl‘ﬂ\/lf WLP\QasSs‘%kéh'uﬁﬂ‘er hydrogen

was cool ed to room n‘perature and t hen N
(5D 28 faf 2 howe Fg BPeBbjomPALKEEd thisugha PR S4Gpligs ang washed with DMF
(19! TS fiRfateKds cordtratsd in vabio M%e&éﬂﬁ%gﬁil&ﬁé&lp&ﬁﬁ&t byOflash column

d.t
cheTRs e ot s e D et AR R e a2 e a-oxoah-
quitaroire3-gl)ypépe2idinet2pdidneastar \@hlt;snlaab(léG ag 699@3{10}\& |I-BWC Waters

S)é'l?tl’létg/ Cé& ]Siitirgag)'x S%O/IQH¥II Fln@)mm'fﬂﬁC;rm \4\6}9@@4&%&% I-Y3P§4 g 52 min

(939/9r mpk 293- 395%0%7@1‘1\48 (FPMSO 9982. 19'31"(@5%“ OH#)I\MS@ (5’ 3H, CHs), 2.59-
PMﬁQPP'@H? 26/6%9((%1 hin, &t eHm), L. 148(d!r|ZJ 1h| sz*lﬁi; Néﬂ% 56 (d,J =8 Hz,

. Qo) 5 S AT S 2H A A s b4 95 T N
"é&ﬁwﬁ%m%@ 3548323@8023 1143.10 524,534@ 1&@ 135111031@ 1a63739034.92, 148.17, 150.55,

1580 oo 160 5.0 D SFAS A T4 78] O Ty + 03 Hi0: C,
5BERH, 6.05 ANy 1. dRoutd: &, STF0,ie s T3eWt elo@t 200 " C for 30
mnutes in a mcrowave oven. The m xture was filtered

and washed W|th ethyI acetate (20 m_) The flltrate
was 848cefSkrn(24MING,2 Ve QUINAZO:
et her (20 METHNYAPIDER, 2LEEpensi on was flltered

and washed with et her (20 BOmL) to give

2-met hyl - 5-ni'tro-benz zd[o azi n- 4- one as a |light

brown solid (1.4 g, i . HPLC. Waters Symmetry

C 8 5m 3.9 x 150 mn, 240 nm CH3CN 0. 1%

H3PO4, 5% grad 95%in 5Nmin, 5.36 min (92%; 'H NWR

( DMSO- d6) Sg8p2.: 42 mixgyre SFR-nE@HB)-5-nitrozgH (belukzo[d1H ,3lox@inHf-pne (2.0 g, 9.7

mydnz(@’)-b zﬂ?mg % l{lggyl%}lendlﬂe@ § dk%e idrlﬂarorﬁme ;2 8. goﬁ 7(rﬁnéol)] Tmidazole (1.5

812 Inrggfl? aIQ gq.gl?nylg_lg:;p}lg 3 % 47121r2m0 418DM§: Qggd)ms stirred under nitrogen at

49 5of 30 hdurd/BrhdVhtxture Wds evaporated\@nd the FésHUB 489 chromatographed on silica gel
PCT/ 5%007/ 0765 Ste

RSB SSH R o A a5 A Bpepire oo

($)-3amethyICB- ﬁlngt,hyIQS ﬁﬁrormmlo)wlamnné(tﬂ-{)-yl)plperldme-2 6-dione as a yellow solid
(037(?%'28% ﬁél&’f iy Nvi‘r@ BBM@@%%‘ %‘5_2 9@13},)0!1]5]535.'46 Srn(a {t:h‘ll%éﬁ) 2.45-2.59

eat e
(mGH‘ EHLD, hi atsééma & EH v7é $etm. 2thérs dSp & 5if. 8 Hz, 1H,
AVWR%$0.86 is| 1i@nedy.and washed with pyridine (5 nL). The
filtrate was concentrated in vacuo. The resulting 5
m xture was stirred in HC (305%t, IN), ethyl acetate
(15 nm.) and ether (15 nL) for 2 hours. The suspension
was filtered and washed with water (30 nL) and et hyl

acetate (30 nL) to give a dark
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brown solid, which was stirred with nmethanol (50 ni)
at room tenperature overnight. The suspension was

wo 2dos®sEs and washed wi th net hanol to give PCT/US2007/020765
3-(2-met hyl -5-nitro-4-oxo-4H
qui nazol i n-3-yl ) - pi peridi ne-2, 6-di one as a black solid
(490 ng, 27%yield). The solid was used in 10 the

nmeit ufteeg Wt h%!mxftllljrre%p? S)-3- meth;ll 3(E t-rlngtnyl 5-nltng-4 oxo/cAfumazolm -3(4H)-

yijpigetidiret )6 tiobe (0.20rgH .4)-rﬁ)m0]-) 4idt %o maxndmzrg, 30%lwet)p in200inll of 3:1 ethyl
ac:gﬁﬁeﬁﬁﬁﬁ?ndggvﬁjhggen IJI'I'JEI) sn H d)ér ?eg enr b?% g?»;ls'al(s))ﬁr(?l)e? through
Cdlite,rod the solvbnrt veis syapasitagn T\hasesmur: w @dlsscﬂvedug ROGmpad 40f
dl%h?O%tﬁwaé@%Q efld ‘Maﬁ‘n@an@M:dlo{la@(O@e)g, 2 Ehﬁm&? whé ﬁfd@d WPiHs mixture was

concentrated in vacuo and the resultin
stisied ifer lochons. The ayixturs warfiltgrsd Shpughdiedisy %nsﬁpe ﬁgtrarq vag evaporated. The
re§ifhe whRdhiNQbdraphed ¥h 6iNiCa £MLGIAE & @ikchlofonfithafie-acetonitrile gradient, eluting

S - 2-met hyl - 4- oX0- o . e
ST A AT -2 bp i P ACH3 gk B BipesOigP Setat s  eise solid
(O( 1055 319, yidDYoHALE], WaterbBYrfimeti Celrss 3.9 Syistratnt,\5 11,8, mBin, 240 nm, 20/80

R AT, By RS G . .o
2.8 DRBO{(u6 ) HICIRAL -53-2158 ((m2H) 2CHATGRHR (s,3H6 €H3)% 2.73-2484 (m, 1H, CHA),
6.5518)s6 (% ﬁ? Au% O (@,ngﬂﬁﬁﬁb'%)s (tié’-;éfia ﬁ%é)”lo 12 (H 1H, NA); 3C NMR

b d 2 by
(M d62@2i 5,.;6 3“2333 go@,gz(zdlo{]z_, 130.51 1018, 135.a1$7.3.7159, 152.9, 164.9,
11185, 12310 A2 )Calcl. fO6C {sH sNJOy: 8, 512.99;IH, 5,37/K) 18. 60 FOhd( €, 59.61; H, 5.43; N,
ng|9 13C NMVR (DVBO-d6) 8 20.98, 23.14, 30.52,

$%-92, 104.15, 110.48, 111.37, 134.92, 148.17, 150.55,

153. 62, 162.59, 169, 65 172.57; LCMB: MH = 287; Anal .

ﬁa' ‘13 13f O'?Rg?gl\ \Hg-ﬁ- Olﬁ&fg%uloﬂ' éﬂg%L;;:i-
() - 3- (5- ARTT ALISEIIE—IYL TR bLlN3(4H) YL) - 3-

A m xture of
2-met hyl -5-nitro-4H 3] oxazi n-4-one (2.0 g,
9.7 nmmol), (S) 3-a ﬁéﬁethylplperldlne 2, 6-di one
hydrobron1 ( 5 18xazs 0
21 mol ), t/f, [npﬁiérﬁyr % nngP -S-mtr?-glq?)enzo?%g n]TOT)I() n-4 ghe (20g,9.7
mbidh), (R)EB arhn)no«&asetbylmpmdjnvh,@dlowHydl@g@ml@t(2415g 9;7frmmol4,0mldazole (s
T p A\E
lr‘%r?lrgl O%? ggq.lhélt&ﬂ%lﬁ)sy I(gg% P{ ﬂ‘nS)?ll?] é'ﬂﬂ: 626%1L)Q§Js§ﬂi‘r¢e er nitrogen at
Q:fﬂ" 4P bert-h BliFamiz e WA wamrete@raae ﬁh@ﬁfs'durw@s phreatographed on silica gel

hg i SldhIaltonil?,ﬁ%?l@ﬁ‘&tdhmltergrhﬁent DTEB/;brddtﬁgeluted at 60% acetonitrile, providing

(l{ 5“6 th —r%[nﬁé\yég 8“'@%%@ ggglégl{pg}(wgog?en me c}lﬁnéas@yellow solid

(Ra0g, 1 bl ydglct); 'I-HNNI\IR(IQMFISG&HG) 98 (s1 3BACHD, 2.3+2. 403(-18; 1H, CHH), 2.45-2.59

(@ z%ru’ 2%&12@ 4. g?_ﬁn & EE:%-) ‘7‘757_/5 27, @gg%{mmr)z?'ﬂs &&f"“:’)& 8 Hz, IH,

AT), 988¢ b1 H H)s 8 Hz, IH, Ar), 10.86 (s, | H NH).
-52 WO 20@&! %%&%ﬂ&’r@yf ki@zﬁglyhglzﬁ)-Zﬁﬁleth&ﬁﬂltl%-4-3xoqu1nazolm-3(4H)-

v Rip et gions (1404l g moB 20 1% PR 61 i 20l of 34 ety

adetarpmpibanad wae shakér widensd §sOH3 bor G, hoilrs 0 Themixturamals Hiefed through Celite,

arPcpth% cfl\g)engw%1 g%&t\@@t '}h%rleﬂg%eo\g% Qrgabo%%;hgw lllca gféusmga

dighlpramethandgaeetonitite gradicuareyiding (@cﬁ {raeingR- mwlr“t@oqawaw'm-3(4fi)-

yﬁ)bﬂn@tﬁﬂd}ﬁ%&ﬁdd‘@ﬁ 6%%9 Qs &t @ﬁl-thtb eolrcf(elxdlgemv@aeld) HPLC, Waters
redi ssol ved in 200

SYPERISF et R0 ats'éédﬁ@ 1 'al%r mﬁﬁ‘@%é&é“"&%ﬂ&%‘ PHHAP 1.62
(93,712%)2mp1aDs-29 s ' CNVeR (DMBID-&) 611288 s, SBHWAH;), 2.31-2.36 (m, 1H, CHH), 2.53-

-53-

METHYLPI PERI DI NE- 2. 6- DI G\ledp ONO ~ N Step 1:
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stirred for 16 hours. The m xture was filtered through

Celite, and the filtrate was evaporated. The residue
wormsobremat ogr aphed on silica gel using a PCT/US2007/020765

di chl or onet hane-acetonitrile gradient, eluting

(S)-3-(5-am no- 2- net hyl - 4- oxoqui nazol i n-3(4H)-yl)-3-ne

thylpiperidine 2,6-dione as a beige solid (0.10 g,

37% )él el d HPLC, Waters ?m’retry C 18, 3.9 x_150 nm

26348 HimCHbRE0-21% @3 BNCHH), 693450t 2H, Ar), 6.95 (br,

m, bﬁ%) (793 @0%)8 HEPH)A¢), 2892 (5, 1 H NWYRPOWER @BISE: ) 884.5, 26.3, 28.3,

1.2.3 9
29%%}32.38%%@%2%@: 13%,9,, ?gg;];b.é,_*&;fSH 92%% 1?7'§ﬁ) MCalcd for
C/GHES.B; 655 96; HRBL37/AY) 18.65, BEInDE, 59713 HNPL2Y; N.7183D. (t, J

8 Hz, | H Ar), 10.72 (s, | H NH);13C NMR (DVBO

d6) 5 24. 5, 26 3, 28 3, 29 0, 62 2, 104 2 1 10 5,
110.%20 13N:18- ' i ET +0XO-3,4-DIHYDRO-

N, 18. 66. “Found: c 20, 1. H 5.43 N, 1518 59. 5.19
(R) - 3- (5- AM NO- 2- NETHYL S\~ OXOOUI NAZOL| N- 3( 4H) - YL) - 3-
METHYLP! PERI DI NE- 2. 6- HN2 0 0-0. NN 20

Step 1. A mxture of o
2-met hyl -5-nitro-4H benz'ﬁf\d] , 3] oxazin-4-one (2.0 g,

9.7 | t.h d |

IR Sl M TR N N S——
2,6ndoh¢ (0. Hingl Ot3Sinhel) i tpindydiofiran (43nl), gras ddilednmethpxyacetiMhloride (0.06
m%,i(ﬁ?dﬁn)n_? nd ﬁgdtgdr at gO %%ronghcgtfrogggm%u e%ﬁg Jngﬂ Zk’gth a few drops of

m xture was evapor ate resi uevva
m@hq:@hdf@gspbgﬁggps(gﬁa@rq&pdc ancgtbqa res@gq: Was pprified by flash column

ch S LEHIR S ilidX et aﬁ&hml/héﬂh&ﬁn&m&i&mﬁm@hﬁo@mdﬂl{a‘-(z 6-dioxo-

el uted at. 60% acetonitril.e, .
PipgRydingd-yi s pthyl-1-9xqrh fHihydee- ‘taFB'"H%'é’az?qﬂFﬁ’?a’iyoi"ieﬁ"B‘l%ﬁﬂ mg, 35%
yielyt) dspi vitetei sdiidyeHPL.G- WaterseSyaﬁne&nyJ ISnnw 30 i1d0 mnQ).16OL/gnin, 240 nm,

10%&2@134}55&4@)15 ﬁ'ﬂd“macfcf%%ﬁc%sg§ 415 bt ior’S r%n'gr 6. %}_.6(96 3%); mp, 282-
263 °C1 HNNGB (DMSCHH) 5C170: 2.2+, 1H7CH5L) 72.682 Br(m 264, CKOH,, CHy), 3.40 (s,
3% %?1)( 9‘33( 2, %HS 5"?0(dh e, 1M1z 180 AP 768:8.d4 (H, 300, 11.09 s, 1H,

N(?'R)n@l et HyN-"Q,- ZQNMﬁ (YMSG-da) § 277 28R bP6Fa2Bl 1,189-8¢.414)88, 107.95,

115, 330126 94 PLL, J8 )85 2462(?'19&194 (192 69 1589 14 1?69@(017)2 @nQCMs MH = 359;

NG Gels o HaNaPs T Foelo7 e B8 20N L 10 o 154 75, H, 5.3 N,
14murs. The m xture was filtered through Celite, and

the sol vent was evaporated. The residue was

chr omat ogr aphed on S|I|ca gel u5|ng a

di ch$.ar onBtBHRE X O+F RIDI A

(R) - 3- ( 5- QUINAZOIEN-5 A (ol P oI|n 3(4H)

yl) - 3-net hyl pi peri di ne-®, 6-di one as an off-white solid

(0.16 g 44%yvyield): HPﬁp Waters 35 Symmetry C- 18, 3.9

Xx 150 mm 5 gm | m/&=n, o0 nm 20/80 CH3CN 0.1 %

H3PO4, 1.62 (98.719 297 C'H NMR (DVSO-d6) S

1.88 (s, 3H CH3), 2.3 .3 m IH d-IH), 2.53- -53

WO 2008/ 039489 PCT/ US2007) 020765 2.59 (m 2H, 2CHH),

2.62 (s, 3bla ki) mixturd 3f R¢Befic8L-ridthylGBo-418.q5iBaR1iRB-yl)-piperidine-

2&5}01&%'534%)17523@3 i.f g&ehyﬂ%@grigg@m? '(N%%/gged aée}y:l gélgﬁg%(’o!ﬁ mL, 8.8

m@61) 3nd BSited at 3CL for o62hdyr. TiRAmRfurd #0s quendhtd v8th alfds debps of methanol.

%@Zlv@%lv%%lgéﬁé%%éjz &r?d tg% ﬁeg gge w;s7 %1 g’ _7d %Kl%ag'f o@%‘m chr&ﬁzlé&é#aphy (Silica
geks, mglgam;lgmetpylege qgmdmﬂ’/oi%y@go give N- [3 (2, 6-dioxo- piperidin-3-yl)-2-methyl-4-oxo-
3,4-dihydro-quinazolin-5-yli]-acetamide (80 mg, 16% yield); HPLC, Waters Symmetry Cg, Spm,
3.9 x 150 mm, 1 mL/min, 240 nm, 10/90 CH3CN/0.1% H;PO,, gradient to 95/5 in 5 min, kept for 5

-54-
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5 5.20

N-13- (2, 6- DI OXO- Pl PERI DI N- 3- YL) - 2- METHYL- 4- OXO- 3, 4-DI H
wWODRe039@RY NAZOLI N- S- YLI - 2- METHOXY- ACETAM DE - BCT/8S2dbI7/@20765

To a stirred m xture of

3- (5-am no- 2- net hyl - 4- oxo- 4H qui nazol i n- 3-yl ) - pi peri di

ne- 10 2, 6-di one (O 11 g, 0.35 mmol) in

t et rahydr of ur an i?) was added net hoxyace
migh & %(9@(9'@6'"%{’-0' 276 wr} (BMFOdap 2d 6 4% 3%'90(!3)5 &1 8-2.24 (m, 1H,
CRAS, 2159190 (-EhQHTTCHOHz,eCH@SS spierached, W ih) 18, Eayy T8onss @h, 3H, Ar),

nmet hanol . The sgf} Was, evapor at e and the resid

BN BB PSR SRR s 30 e, 830648 57, 5671,
109639, 1 roedoh a0l 8, nE4.68; l189184,alY 84, 1d@. 74869 8Y) 168G 701 69€29, 172.60. LCMS MH

er i
- Pt R o et G REE a6 o A f T b T PhFRge 3220,
5.5, H6RYy- acetam de (44 ng, 35% 15 yield) as a V\,hlte
solid; HPLC, Waters Symmetry Cs, 5m 3.9 x 150 mm |
nm./ mn, 240 nm 10/ 90 CI—BCN/O 1% H3P04| gr adi ent to
95/ 55#% 52:GYCLQRE ERIDE ;

282- 284 BXO-ZhB QBN N-5 Y34 ACE
2.60-2.85 (m 6H, 340(s 3H, OHB),
4.04 (s, 2H, w)OgﬁgddONOHHZ 1H, CH),
7.30-8.64 (m 3H Ar 0f H, NH), 12.31 (s,
1H, NH); 13C NI\/R(DI\/BOS 0.77, 23.31, 30.62,
56.71, 59.04, 71.88, 10 115. 39, 120. 94,

igg g 3—1 i?g a %gﬂedllﬂclﬁ/(‘tslg‘g of i?ﬂarﬁﬁlo-ﬂrﬁgthﬁgl--m&aﬁ-ﬂ]gmazolm 3-yl)-piperidine-

@fﬂqg_ 8‘?\@05 13 @m?l)mgtral@'drg‘srae 48 mH), vgls Eqded Nyclg_(yog_:@ecarbonyl chloride
(oRaud 2. Gnmdh.akd hedrbd & 882C fd\l one héur9 The mixtdre was quenched with a few drops

- DI OX Pl PERI DI L) - 2- NETHYL - XQ 3. 4-DI H
o s e RRTCH RS AP AT G - KDL ] ol
chixbmafographyt(Bilice delnmathanmod/mefhylene chloride 4%/96%) to give 2-cyc|opropyl-N-[3-

(235 é 55@%%%9&123 gt f}ﬁlgihd’l @?9%9 %—&H&@ﬁﬂhwhg’ '539 OJB o?fanﬁ(fej gia white solid

or ur an
(l(lq_glgn%%% yigtd); &@dwéée@t %m@ﬁmﬁqg,cﬁem( 8-9a3! SIQmegl gL/min, 240 nm, 35/65

cmmh/b 139, Hes 2. %imm (9860/5; ﬂ’hp 2308 | FOUINMIEDNEOLAL] $08R%d, J = 5 Hz,

uenched wWith a met hanol 0_The sol
EIED 1ol antg6 o iy B30aas G, 1L S 087 &, s, o,
CHQl $183)(da}y S BRL0igz, AP H) S 16-8.62 (rgciH, ATEI A0 G, A HENHY, 12108 (s, 1H, NH);

GO EFORIR Top ol g 2050 7230 00 107: e 1202, 135,
133,80 t4h8AC 1 B4 'tPJIlﬁhI‘bllﬁ?L35, 17 P2 flge t6ani. CheS (N8 =rﬂ§,5 A#¥Calcd For
RO TR BT PEPR el tgpti et

gradient to 95/5 in5 mn, kept for 5 -54 WD
200859394 8 AN G2 QQ:'ﬂ)Q?Qi EDIONG-PRPERININII M8 EMETHYL-4-0XO-

np, 320- 333-BIHVHRYRD N-BYL-AMIDE 3H, CH3),
2.18-2.24(m [ H_CHH), 2.59-2.90 (m 6H, CHCH2,
CH3), 5.32 (dd, J = 611 Hz, 1 H CH), 7.28-8.54 (m
3H, Ar), P

N
O O
N
L
=
To a stirred mixture of 3-(5-amino-2-methyl-4-oxo-4H-quinazolin-3-yl)-piperidine-
2,6-dione (0.49 g, 1.6 mmol) in tetrahydrofuran (10 mL), was added heptanoyl chloride (0.88 mL,
5.7 mmol) and heated at 80 °C for two hours. The mixture was quenched with a few drops of
methanol. The solvent was evaporated, and the residue was purified by flash column

chromatography (Silica gel, methanol/methylene chloride 4%/96%) to give heptanoic acid [3-(2,6-
-55-



10

15

20

25

30

11.08 (s, | H NH), 11.70 (s, | H NH); "C NMR
(DMBO-d6) S 20.65, 23.35, 25.29, 30.57, 56.71,

waews®m4s415. 09, 120. 38, 135.63, 139.84, 147. 8HCT/US2007/020765

154. 71, 163.01, 168.67, 169.29, 172.60. LCVM5 MH 5 =
329; Anal Calcd For Cl6H16N404 + 2.2 H2O C, 52.23; H,
5.59; N, 15.23. Found: C, 52.20; H  5.57;N, 15.21.

5.22
digxqoviperigim@pPr2-Netyl-¢-0xe3 drdidrenwragotinReyil-amisle ss ahifgsolid (120 me,
18% yiefdOHBLE; Waiék QGGMW@HH,\I?.stbTAQETAMnDE M0@nD10/90
sti.rre : : o o,
U J NP BRI 97 b Bl B e min 742 ) O3 iy 250-232°C
"HNMR (DMEG A 5008641, J &, 7 Hz,Bmtmis)) 1i2A-1t 36t (ma A A3 Q) 1256- .85 (m, 2H,
clo 95 IR SRR, SOV s, 48 o, i 5.
(dm bet 6rd Hm3HGEMIHSEB. 50 (nh 3K, Al Uﬂ%ﬁslHdﬂH}réi A4frll H, NE); PC NMR
(DW§0?:S’J Pi;zh 4935, ez‘{a@@"fzaise%%@@ 8@3%6&%6*%? 83 56.73, 107.43, 115.12,

puri ash col urm hr ot ogr a i11ca’
129632, liﬁeﬂwﬁﬁﬁ-‘/ e1-Bs|16haE1,d0BBY.i 148 2&%796%1 265 191 GMS MH = 399; Anal

ch&%‘@%‘ﬁ)&%iﬁp C, 62.45; H 6.64; N, 13.87. Found: c 62 28 6.66; N, 13.61.

, 6- di 0x0- pi peridi n-3-yi)-2-net’hyl - 4- oxo- 3, 4- di hydro-
qw nazolin-5-yl]-acetam de as a white solid (110 ny,
23% y2&l AN-I3 IOXOPRIPE F E L31-0X0-33MIHYDRO-

mm 1 ni/ mummw-mmsmomwcmnmpm, 2.78

mn (98.2%; np, 239241 C, | HNVR (DVBO-d6) S 0.87 (d,

J = 5'H, 4H CHCH), 70175(q,J=6Hz,1H,

CH), 2.20-2.25 (m | H 2.59-2.88 (m 5H CH2,

20 CH3), 5.33 (dd, J =X6) 2 H IH CH), 7.26-8.52

(m 3H Ar), 11.10 (s, |_{1\| 2.03 (s, IH NH: "C
NMVR (DVBO-d6) S 7.88, 7.99, 16.26, 20.68, 23.34,

30 56, 56T83,stikdbsclition bREth@Gacdtidacid40.39 294 80nmdl} hx@F] chloride

(0 ar]'nL éa? %\31% ]l# Uleé??eﬁ%gﬁzfég %@é{é?ﬁp@ OE% 1(:[45' mn?ﬁ?rg 'was stirred at

ccBTGOTP fir (e hEs, Tplbard:by @iditen OL3-(5-miBo-Somethy1-41KosiHl-qgigazolin-3-yl)-

x?d??né_E ﬁJNQé mol) and tetra drofuran 20 mL). The mlxture was refluxed
pl?% (2 - DI OX P&gERl n[1)| N-)3- 2)’ (- L-4-OXO 3

ovepyght@n Naz epaled andaupnchyd fDEnNh'@OUﬂ mN [The Ecﬂﬂﬁlt%‘@s swapmated and the
reSidhié W@ﬁplmﬁ?éﬂ vy ﬂasﬂhfcolumn chromatography (lelca gel methanol/methylene chloride

- 2. -4- 3.yl ) - Di i
40%/69%5/‘2 t%gxaf §§I[é$-r?g,6 cy hexo gplge)j(:l ##g#) meatﬁy é%igxl-gshgﬁto?q}#azél|n-5—y|]-2-
ethdXy-avkiamideces aahite doli(B0 ango2% gh:llcbr ﬂ-ﬂ’é,C( M/a&s $tmmet8(Cis, Spm, 3.9 x
19 MR mANdad Gat 1%@0%1{,894/631 %%Pb"‘%r!h@éﬁ& §:9575h¢1 5 min, ket for 5 min,

m xtUre was quenc met hanol . The

5.3 mire (9. ﬁ?@smev%?dcﬂ%f@ﬁn HN&HH @Méqf& éIGé (W!\s 63is BH; GH:CH:), 2.18-
28y (h) ASlCIER), YRB.2. qzhﬁxoﬂﬁt@m:ﬁrp levr,§, 9197 (6§ 98Uz, 2H, CH,CH;), 4.01-4.12

dﬁif%a”%'4¥?f¥ I T A T I G

Na), 00526, e, M{)n"ewa {BMSELdY b 14.60)00-83, 25-.28, R9.42,56@4] 6705, 70.09,

i n-5-yl]~am [ sql,i %%
167 B et B e e o B hlar o Rl Lol Wios, Hfide, 1251, Loms mn
=B7hiAnal Galc@EGr CilinoNAB/ O058.0GHBCNA 0, N.obSHE PRMnd o.6di88 nH, 5.37; N, 14.92.
to 95/5 in 5 mn, kept for 5 mn, 7.12 mn (95.5%;
np, 230-232 C; 'HNMR (DMSO-d6) 5 0.86 (t, J = 7 Hz,
3H, CH3), 1.24-1.36 (m 6H, 3CH2), 1.56-1.65 (m 2H, 5
CH2), 2.18-2.23 (m | H CHH), 2.40 (t, J = 7 Hz, 2H,
CH2), 2.59-2.88 (m 6H, CHCH2, CH3), 5.32 :
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(dd, J =6, 11 Hz, | H CH), 7.26-8.55 (m 3H, Ar),
11.09 (s, | H NH), 11.74 (s, | H NH:; 13C NM\R
WO DMEBE8) S 13.87, 20.65, 21.89, 23.35, 24.66PCRBSHBT020765
30. 60, 30.95, 37.64, 56.73, 107.43, 115.12, 120.32,
135. 63, 139.85, 147.86, 154.71, 163.07, 169. 28,
171.51, 172.57. LCVMS MH = 399; Anal Calcd For

C21H26N404 + 0.3 H2O C, 62.45; H 664 N, 13.87.
Found25C, 2gMETHYLAMBNO-Ni3-(2,6-PIOXOyAIRERIPIN-3-Y L)-2-METHYL-4-

N- 13- (2. 69X %&Eﬂﬂ@&%@ﬁ’—'{m A IDE HEPROGEN
YORO- QU - YLI - 2- ETHOXY- ACETAM DE NH NH  NO

To a stirred solution of ethoxyacetic acid (0.39 ni,
4.2 mol), oxalyl chlor-i.(?e 15 (0.34 nL, 3.9 mol) in
di et hyl ether (3 nL) was deg DMF (0.02 nL). The

m xture was stirred at nmp for two hours,
foll owed by addition of—X _ 0 ,
3- (5- ami no- 2- met hyI 4 ox&“&Hqui nazol i n 3 yI)

pi peri di n
P bt anydr P distHed SEpeRPh O 2B L SAIORP neridigd y1)-2 methy -
om/fewditghto- zbllheﬁ-yljcaoétendxdaming,mbinmdl)by Divift (3anbj, was &dded

dlm‘elhy amlrgp %Oﬂ}ﬁg 6hn\4\95%l\?v7alolgr g gfj roo%qgm%ehs l§r %%eghl Ga e)Ygassodnum

dmm chr rrat ogr a
hmmaﬁmbpm (gt %@meddfat@rél@mm%'@@@i@edﬂe thyi fv'étl"e After 1 hour, the

su¥pdn3ioh vab fiftre Qndomﬁ&i mtm wsreyts)meyt@tdaél wiftte Q¥R 3T<§]fhgkth-red

ydr o- qui nazolln- - % et hoxy-acetam de as_a whit
suspfsign cbgetg S0 'fzmyfr gy hppiee2o pdeye 339%%‘?%196&5%@ mL, 2N, 4
mi®l) a8 rddnitemperaturen After T8 hoiirs), thé’s‘h@pdhlslml wiQﬁ@Qeﬂﬁ@HsQecﬂwnth methylene
G203 ho n P  PhyRl TLD gy v
dibydro gumaa)lmzs'-ylgppeta@pig@mogeg chigridas25vKitrsolidH(0. THB5% yield): HPLC:

\»%te??c?%m%&?( @,‘i 53; , 3@g§iﬁmr§"$)nux§m5z74o(rﬂn 19/90 c7Hd)b'ﬁ/o WH;PO.,, 2.50

miny§2.2 j/o):ang 2.7 (3 TG%)Imp 256258 °C. ggﬁth@N(s,q dg18,2-3r3 2 28 (m 1H, CHH),
zlsiluz% (&Sznlzdﬂm) 5"7&&03]?[ é?l}(§88 ts, 64, ;M?D;,),% 6466\@17 1H, CHH), 4.40 (d,

’76 *&92’* ‘}HZ? i (dszJs‘ $al! 'i%d”s%‘c”is%“%éd I13b . TH, R3788(,1=8
HLAH, 90), 8UB4dB0 ~ 185 1H, AGIL03B, (bASEH,FHCILA2.13 (&.1H, 8HS, 11.50 (brs, 1H,

By 0 S RS 0o S5, . w16, 7o,

1 BIAY, 370. WIZD%/108%896BW55JSZOW/462637 85 15923, 172.63; LCMS: MH =372;

A@@f%ﬁ&p{ Ok FEHc QDb BB E B De % Pero2e MR, Founa: c,

PE;E O%0 NHN-1 O5 To a stirred
suspen3|on of

2- chl 4950 I e s e R T HYL-4-0X0-3.4-
0X0 dify ;&m 3 ' :
2.1 mol) 1y - z ; l am ne in

THE (3.6 ni, 2N, 7 2°' |) at roomtenperature. After
2 days, sodium hydrogeRucarbonate (sat, 10 nlL) and
water (10 nmL) were a ot e mixture. After 1 hour,
t he suspension was fi aneowashed with water (5
m) to give a white solf‘aﬁ 0 the stirred

The stirred mixture of 3-(5-amino-2—methyl-4-oxo-4H-quinazolin-3-yl)-piperidi'ne-
2,6-dione (4.0 g, 14 mmol) and chloroacetyl chloride (7.7 mL, 98 mmol) was heated in a 100 °C oil
bath for 15 minutes. The mixture was allowed to cool to room temperature. Acetonitrile (5 mL)
was added to the mixture. The suspension was filtered and washed with ethyl acetate (2 x 10 mL) to
give a white solid. The solid was stirred in methanol (50 mL) overnight. The suspension was
filtered and washed with methanol (20 mL) to give 2-chloro-N-[3-(2,6-dioxo-piperidin-3-yl)-2-
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10 suspension of above solid in nethylene chloride (20

m.), was added HCl in ether (2 nL, 2N, 4 mmol) at
WO o@sisEeper ature. After 18 hours, the suspensPONUSBES7/020765

filtered and washed with nmethylene chloride (2 x 20

m.) to give

2 dlnethylanlno N-[ 3- (2, 6-di oxo- pi peri di n- 3- yI) 2-nmet h

- 4- 0x0- 3, 4- di hydro-qui nazol i n-5-yl]-aceta

mﬁyrﬂlr%@eh?’ gdihydrajeiinazolin-gpiliasetagideds p th¢2 sqjid (89% 90% yield): HPLC:
Witesd @)mmétR/L@ 5 p\MB OS] SOYRHEL mwrﬂnﬁuom 28/86 CH;EB. 9 WH;PO,, 12.79

mingd7s Vi ingi 747t Sy R ONRO 83 300 28l g Tl 280 s,

CHDWBOMHIR) 865291 B, m XHHKY.4B-4143 (GHBY, CH3), $16 @d70= 6M1 Hz, 1H, NCH),

7@—@2& t{%ﬂ,;ﬁﬁ(,f»&ﬁébﬂ J?‘g%z (1§ &8, 637 =28 11, A, 10.7 (brs,

HAHGE, 12H,] G H, SADA(GRS, (3,361, NEBZ “CR{INICHPMBOA&) 830 56,123818230.60, 43.56,

sq_éd"’lﬁ‘f}_? 1A$§§tl%g8 13%"277 l|38?f7)_|ﬁ(7%_1& ?5544%1 @'?67 465'?51 16814.172.60;
UNH}S MH =863, (B6p:sAnal Cpjcd qu@!é)“lsbit@‘a@'@' 185 qulic I’QI:‘I)92 H3O3; N, 13.97; Cl,
1NMREGENMEE: 85)4. $1, 3005N 713,843 P48.230. 52, 43. 16, 56. 83,

58. 16, 107. 98, 20 116 49, 120. 95, 135.94, 138. 34,

146. 82, 155.92, 162.45 163.75, 169.02, 172.63; LCME:

VH =5372; [3-@6e-DICXIOcBIHERIDINGHY I NAICMETHVI8416(X 08 HDIHYDRO-

H2G C, 4 AZOLEN- ARBA C ACID EARVL ERFER]: C,

48.34; H, 5.03; N, 15, , 14.03. 5.26

2-CHLORO- N- 13- (2, 6- DI PI PERI DI N- 3- YL) - 2- METHYL- 4- OX

O 3,4- 25 DI HYDRO QUI I\o 5- YLI - ACETAM DE C1\ - 40

NH COOHN, NOTh £ r &etNmi xt ur e of '

3- (5- am no- 2- net hyI -4-ox = (tfhzol i n-3-yl) - pi peri di

ne- 2,6-dione (4.0 g, 14 ) and chl oroacetyl

chloride (rZ a7st|FFLd m%urmﬁkS-XﬁﬁlotﬁeﬁEtﬂgl-4-9xcﬁ4ﬁ-—QQm%d?i'n13-yl) piperidine-
bath for 15 m nutes. Xxture was

wed t
2.69liag6ptt | enpmaolia tet%wr%fmam(lq Bl Waﬁﬁﬁdeset%@'%fa@éaate (045 mL,
44 %ﬁdﬂpam hehidd 8t SOT’UGfonStH&B @B6rs OThe\astdre kwheﬁl&ﬂclﬁﬂ dv.maasfbedirops of
acetate
o TR olERet e pesiore s i vifoe ol Pl e ey S

chfblategrapienSilea gelasethandlrertytina nidorides 1626 %) tdgmee[BF(a;ﬁedlox0-piperidin-
3-%%%{1&6&{# ﬁ%y g éi lz)yd CF-%l;Z?)aZBlm g II] dcaF]b_am_lc Tc)lq etl_lyl_ester a\ls\ﬁ white solid (130
meOgp prellgH p@rw@smr@eg 5 Sum, 3.9 x [50mm, 1 mL/mm, 240 nm, 10/90

cast! 14 HPE); %adwﬁiltby%can Sl iR & fbins E?wk]zsaﬁﬂmw)en@szm 286°C
a wite s,olld 90% yj el d): HPL

Syt BNMR GRS 80,8 Yalerhi ? HandHh HHCHRag 1 5719 (. 1H, CHE
238180 (BN AC H00ABR @416 (4.2. =7 DHzJ B H) (119@}@ %B1 (&I =6, 11 Hz, 1H, CH),

S0 b ) U8 CHERAE 0 & A ek g bz 0

2124;30.58, 68704 66:99,(107.12H,13 Gp{A12.58, B6. 7@dU40 QD HMS, 132.64 154.73, 169.31,

1%2.?9@ JM{!S 5359 (el Caled oy ?EZ(‘%H.?]N‘,OS 0.8 H;0 c g4 78(% $3% 30; N, 15.03.
FogidyCy 34.6% H, 489N.0A80. | H, HOl) 11 11 (s | H NH),
12.26 (s, | H NH: 13C NMR (DI\/ISOdG) S 20 66: 23.10,

30. 60, 43.56 4
138. 878 14%3;
LCVE: MH £ -

1.05 HCl: C, 47.92; H %4,03; N, 13.97; C, 18.12,
Found: C, 48.24; H, 3x 9 , 13.84; d, 18.27. 10 5.27
13- (2, 6- DI OXO- Pl PERI Zﬁ?‘} ¥L),- 2- METHYL- 4- OXO- 3. 4- DI HYD

RO- N

N o

v
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OUI NAZOLI N-5- YLI - CARBAM C ACID ETHYL ESTER O ~ -0 N
OO0 N N{ OTo a stirred m xture of
WG2(03/03938N0- 2- net hyl - 4- oxo- 4H qui nazol i n- 3- yl ) PEI/PE200TUD20765
ne- 15 2,6-dione (0.41 g, 1.3 nmol) in tetrahydrofuran
(10 m.), was added ethyl chloroformate (0.45 ni, 4.7
mmol ) and heated at 80 C for three hours The m'xture
was quenched with a few drops nmet ha
sol vent wakrdyApBiaireaf Z-awawi ﬁe'tf%%qnafueaﬁégwﬁm ptsr 2P &, 508 mmol),

1 B’-&illfr&ﬁ&b 5CdinEtRhy ddAtORTED BIgY (@O E}Q?@Shthbl%an gﬁ{h,yl acetate (600 mL) was

" herfgd ("g{]%lddﬁngg((gx' unegﬂﬂgl,enstmeg wnth a m /?iamcal s%rrer Then a solution of 2,2’-

az’ébnyisc)bu@yrmaithgel(AIlBl‘di)((G 23, 25 dinif)Xiin methyil acezad (80-nH-)ywds -addadiand heated at
t A
75&'@ (%a ?Fﬁ(ﬂ.'ﬁ{ éﬁ)é\%lgﬁl}ee\glgaﬁlo@eml %ﬁl 89 !%3 bé’ ar(dls'%grea %g%ou?s tc{ %ge the

ters
prnc_plﬁﬁt«n Tl@cﬁesmmlomw#dter@mwewh 99 P8 P@ktwl @emﬁ @r’Ft50t"é)L) to give a

brawh Filtkate. &d&@flt&%otvai Q{deéhéﬁtalﬁe (ﬁ)o?rﬁL)mTﬁ\e BtidVWvas Wahed with 2%
284- 286 deconpose 1HNIVR d6) 1.26

brme-fz HéOO '@—VZ%)Z 0115[.)2 ng :(gaﬁuc Ilaypr wmccntratgé to a{)out 2
valurbd; a?ddgﬂ)t-()llityl 6dthyl GHEHP300 GHIJ) heatéd 3167((°¢, fod l?mﬁwHZ codldd the solution to

SBQézovgy_?rie A}oixr sie%dgglttg the plr?_?ucﬁ]ﬁﬂgou’t _?[%0 rgg) a?H% (F I_t|l7|e &-2%%’8 while
bthag(nmejl w8h a&laisd,p:@@te oemnight. P reqiltrg, sug@nﬁ@ wwﬂmd via a medium
p(ﬁQ siZeh fugl%gélvla%hedl\;ﬁh 2 ve-cl)gl%d 599C A’l%gédzglverﬂt%@h%@anem@éﬁ vol/vol)
ST AP IS BNETDBL0 B8 b moSingi-tyo bz i mphy! eser as an
of%h((ﬂg scgldeQOl)%dJS"/iC)lgEg? D’Flﬁ._s?c:hh w)45 &34 irNhe ilé]’cAtr 81%1;( 8&%&8 further purification.
-(2.6- 4- DI HY

RO- 30 QU @dﬂﬁwl@rbrﬂﬂéﬂﬁ% %{EPTBC'V@F?T&CE?{WEY' ester (36.6

2,034 aivol), dEteﬁ-buHNnmmo@ciﬂ)Myla% R91@, 138miNdl) 283 M03t0848e (89.3 g, 274

mgngﬁé%gﬁ%ﬁﬂwlnqggzg(% 8§t e@ 7:¥nmé @%SM%"%FQ E 00 mL) (wa§ heateq5t8 reflux in a 100

ol C ac ster
*Groibbath forjl 2oy mhdﬁet"ff—dsmm fipedhpnipgy dﬂ'ﬁ?fo iThHe (DEspoe V(as @llgved to cool to

ro%%%eﬁ%?kdme 13 theh Ydre, 368 Tadd snr(eﬁ(@éb L), waest (3dmaﬂ1L)ed¢h§\1tacetate (750 mL)
m nu While.stirr

argitsf Frpé?or lq-ﬂguhut%s é\&‘] HFISBWe%?O"ZW?? fqtere\g‘tltmrougah a pad o?@epte The two layers
warz Gbpagdtal) bt tie organit ﬂaybﬁw(s/HvBN)'atécﬂto% less v@mnrerand Jheiagueous layer was

h I
)g%%te{ wpﬁ%%&?&scsta‘ﬁq x“i‘sb ZT&ggo% ?é&%r%%?c Ig)gje sa{\/eré \\73%9 8'|th brine
(54 eh194 dried @plerfroagngsiyp euﬂﬁatq whilgfe-qofpsed zﬁrﬂ@csawmﬂmeemtmhercoa' at room
%Wﬁﬂtewa@héc 3I£Jk%1§ﬁ|lre M@Ged%khgﬂQ dd cmﬁemél The ﬁltrate was

acet ate 25‘ %)lvea filtrate. "\‘R)‘Z'
e‘faP?rtaFSf%gWM&d'éerErB oK H@awecﬂmn S phie- i P esteras 2
browa ads wsl g 93% ylhﬂ) nﬂle(piod(lcm ustd inalechenadte withibuk fu@ér purification.

m). The g{%%ch abs%.;{,%? by 8{2&‘8.? H & gedb&ﬁ )S"‘)Q%B aﬁanamo -methyl)-6-

vol unes,
nigrp- b?(i)zotl?; afcotmqtsylmswu(5é§3 gcblﬂ rmljot) mamsfbylem ¢viorids (600 mL), was added

trifluoroacetic acid (18.2 mL, 245 mmol), and the mixture was stirred at room temp overnight. Sat.

sodium bicarbonate (400 mL) was added to the solution, and the mixture was stirred for 10 minutes.
The organic layer was separated, dried over magnesium sulfate and evaporated to give 2-(tert-
butoxycarbonylamino-methyl)-6-nitro-benzoic acid methyl ester as a brown oil (41.4 g, 106% crude
yield). The product was used in the next step without further purification.

Step 4: A mixture of 2-(tert-butoxycarbonylamino-methyl)-6-nitro-benzoic acid
methyl ester (38.96 g, 126 mmol) lithium hydroxide (3.61 g, 151 mmol) in methanol (450 mL) and
water (225 mL) was stirred with a mechanical stirrer at room temp overnight. The methanol was
evaporated and to the aqueous solution, was added 1 N HCI (200 mL) to form the precipitate. Ether

(300 mL) was added, and the mixture was stirred at 0 °C for 2 hours. The suspension was filtered,
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10 53 C over one hour, seeded with the product (about
250 ng) at 45 C, then at 20-25 C, while bl ow ng
woRasosEsd Wi th a gl ass pipette overnight. The PEBUB100TI0R0765
suspension was filtered via a nmedium pore-sized
funnel, washed with a pre-cooled 10 C m xed sol vent of
hept anef MIB E (1/2 voI/voI) and suctlon dried in hood
over ni ht to bronnneth% -nitro-benzoic acid
wathed it Mt 1@ 'a%a"dafhef (P i) ot iseetion grigd indwod yezpight to give 2-(tert-
butb ey caMbohflamims- marqdys RitlolR nRBX hcid hePyelioivhiond (2214rd, 8% yield). The
rification m xture of
P‘%HB?&?BH%“PHW’%‘@H St gufanduiher sffealet iy oot er (36.6
g, 134 mmgtep,s: dh atignte-off 2i(iekt-butixpoab@atapangy mathgl {628trd-benzoic acid

(%}]9 (]él %?tnﬁyakn)nl’ o%@%b”%& g{é,? ng?%a@laé lﬁl%fcisbgn ((?Z é%)wgg‘ﬁjd)ogenated with a
P gkt vorEht RS 5 Ths miash ixioreas TS sough a e Celie, an the
f'ﬂer%tmé%réa;y&?étl:@to%%rar@ﬁ’my\’brto@n%rlm@ﬁi&ﬁ Ria€ @trredlih EhEY(300TIAE) ovcmlght

T s A 7 9 PSRRIty erot i
yéltdwydolid ¢EXL 01@,65(/¢7ﬁ91dﬁtvhe2:ﬁocﬁlﬂdv8tliséd' adhd it sk€p withut fsther purification.
then the %lgl 84 é? nIS(T a err\rNg soluilon gfr ?agm&ut)] t%ggagtrbu‘?odgfaﬁbonylammo-methyl)—

Celite. Wer e para
benzgimrecid (1 19 er%@ammibapndmb@ 92) g,a58| emmol)h egstonitrilé (1 6fmL), was

ama eeérfr chRVAE (ABEmL 98¢ AfmoBCandithdmBkHY Lvaaﬁereataeme% tsmp overnight.
The conbi ned or.ganj c | ayers. were

TH e B EOD R AP RIBRIITredshBETS SR D BRI (5.8 . 48.8 mmoD
iflidaz0 @163G;, 81.6 hiwtol paudRripHeA phbsiphite (13140aB) 584 mfrﬁl)mnd the mixture was

h?alxﬁg) 3 é%{ué%g {iq'od'fs 221 Irqléture.lxﬁ%sccgf)lrcr{l ?ot r?)ér% \X%gvapseé%{u'le and water (500 mL) was
added pFThasisperision giay Eltered, washed with water (50 mL), ethyl acetate (20 mL), ether (50

H&Q( g.d SLS L dhya g@{&%&@@:&. Ve;,se HF'H]%‘:{)Z rﬁet%w &obfmamyﬁm-

as a
qyinagoliy- 5 methpﬂeer@emwwasi ters—éeryl q5ter Pfea PF@X’P Sg%ﬁd Oxﬁne Aty@eield): HPLC:

vﬁd&frg bs%rhmlaﬁly cfs gﬁﬁ I3Omx 1505080 1 &iL/hh, 8464,/ J0ETd ctm;mno 1% H;PO,, 5.50
sol uti :

% tert- buto§¥carbgnylan1no met h % %
TR (985 %bﬁ%FeG 05 B ORYR BMSG-A9 81494551, 1O tbp P20 11,
omrhy. Bfrmsml SHL,i G, $OAA), nzL7)9r2 96Gn, adx;ieelm) 4.63-4367 (m, 2H, CH,), 5.22 (dd,

LV (R 2B Vi o Bl il g o -

laoelr)uvmb(tcm B ohalld, AR00.02L0, N GG NS (DS Cacs) G20 39, 23.27, 28.19,
36‘99 LB, ?&H 478149 5 §tf2"3r8%d1558{3 13 g5 DML RS 148 401954.76, 155.67, 161.01,

or anlc over magnesi’um

16T, dﬂeS&r{d:l\éﬁdﬁHr—a‘!(gdAﬂ’é %'qﬂe’ozc(oﬂemos*‘o H;0: C, 58.67; H, 6.15; N,
1988 PNRATA BBk ] 9)88; ket B1¥4) - 6- ni t ro- benzoi ¢ acid

nmet hyl ester as a brown oil (41.4 g, 106% crude

yield). The product was used in the next step w thout

furt 529 pwa- Sf-ANHNQMETHN 2-VEFHRL4-0XO-0H-QUINAZOLIN-3-YL)-
2- (tert- b RIPERIH RIONB- et hyl ) - 6-ni t ro- benzoi c

acid 35 nethyl est er ( RS, 96 g, 126 mol) |ithium

hydroxi de (3.61 g, 15% ~in methanol (450 ni) and

wat er (225 nL) was st ed h a nechanical stirrer

at roomtenp overnig nol was evapor at ed

and to the aqueous sol uty, added 1 N HCO (200
m) to formthe precrplt Et her (300 nL) was

?’ﬂgegusggdstt h? 'F(E th#'re]% b%n ?otldt&B%V\Ba@o -ﬁf%%érgéréagg fl’) 2-methyl-4-
OMﬂUMAOEWBS-SM@ﬁéﬂ]ﬁNPN“W&F'értef( bl astey (8., @ fapmeol) in

n{eirQQombs m@mdsﬂawrare loriad (108 nhgocia@aawz ShilCE & eﬂ“leV €04 mL), and

tl}&rﬁrtéte%% wasb %}Intéli% Yean |§f3t| g ??Etn»gfasg:sg%%@z% Iméz{] tbt? ge%rfiﬁg Uv%g stirred in ether (200
)(fdm:bomnﬁsrhasesben siort wies fiiered te givp 3u(h-aminomethyi-2ingathyl-4-oxo-4H-

purification. Step 5: A mxture of

2-(tert-butoxycarbony|anino-ne@ﬁyl)-6-nitro-benzoic

acid 5 (2.19 g, 75 mmol) in nmethanol (530 nlL) and

pal | adi um carbon (0.2 g) was hydrogenated with a

Parr shaker overnlght at 51 psr. The black nrxture was

M 1
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yellow solid (13.0 g, 65%yield). The product was used

in the next step without further purification. 10 Step
W®200803|8%t i rred sol uti on of PCT/US2007/020765

2-am no-6-(tert-but oxycarbonyl am no-net hyl )- benzoic

acid (13.0 g, 48.8 nmml ), imdazole (3.99 g, 58.6

mol) in acetonitrile (160 nL), was added acetyl

th0|de ), and the, m xture .
agprpling: y&rP'P%&*ﬁm%ﬂ%mae Mm?sjﬁf!“m%awghhﬁ!@urse,Y@?ﬁA?ag» 102% crude
yialdpleTheprodich@agispd in the fiext RePwithan Girthydpeideatiahl or i de

(8.03 g, 8. (SN 565,19, ol ).
and tri phléenﬁ—ge 82 pﬂ@sgﬁp?%%g?ﬁgtﬁ{lw%%%gHlmug'%oqmms %’ 'ﬁg"dme 2,6
dignechydregenghlodde (1 Do) edhs sirreddn fisgxprémanold 1 ¢ ol) gveriTight, and the suspension

wgé', ?fﬁé#&? M@%s%ﬁf?nk %91:& Rad B8 S6AREH HetaBol (2O QmL‘j‘@@&ﬁngﬁé% the

. _The suspension was filtered, washed
suRptTRIoRE 'tf'% ?i‘l‘_"j solig pygy lissobvsfl 41 Rirg Yeter {60 mlo), Hckthy stion was
whihkd with dth§ Ligdeia®I (2 Gr 100 Ghil)O THE ¥fhieous was evaporated to give 3-(S-ammomethyl 2-

mpy R SRRl ket it e iiset hiidéat g p%dhite solia

(e £ B5% Y icdd ) rHRUC, Mddters Xiektn RP 8, 55 23.9 kd 56 inm, HRhIZmin, 240 nm, Waters

LA DITBS S AR o Ao

"I RADBISD-ds) IS AMR2. @Q)[\'ESOH:!@HFQ 3.581'@ 9@§m, @lli«l Clg@ﬁlgﬁHs) 4.25-4.32 (m, 1H,
N?rc]ﬁh)zct 35)-4(6m(m| Hd Nﬁb‘kﬁ-l) 52335(§a21 68 10 fﬁzzw CCEEG 5327%"&)11 3H, Ar),

sgiir mzs:lrsfm Hz06 @H%w SCZ{MB <@M§%>8|20+5|8)m5 30.508, 41.38,

5363%&@% 127318120133, 134,20, 13933, 1477)&”681@63 J?(Fs& 16.26,176159. LCMS MH
r R

50k Avakd S ts G 1 Lt - S5 W Cagglasth, M1

18.82.82undh €, 462314’5901),1%1172453:1 1423. 86, 125.33, 133.92,

141.76, 148.44, 154.76, 155.67, 161.01, 25 169.51,

172.59; LOMS: MH = 401; Anal Cal cd for (320H24N405+ 0.5

H2O 530 58 BXOSF 3 4-E

5.88: N, ZQL 5-YLMETHYL ~ACETAMIDE

3- (5- AM NOVETHYL- 2- METHYL- 4- OXO- 4H QUI NAZOLI N- 3- YL) -

Pl PERI DI NE- 2, 6- DI ONE HC OONNH NO 30 Step
1: To a stirred brown splution of

[ 3- (2, 6-di oxo- pi peri ¢ 32¥RY #2- net hyl -

0x0- 3, 4-di hydro-quin i =—9- thyl]- car bam c acid

tert-butyl ester (10.4 g,=§2 —9 mol) in nethanol (108
m.) and methyl ene chloride (108 ni), was added 2 M HCI
in ether (WOustimey mixtprg of BH(E-aminomethy -drarsthyi-4rquedtH-quinazolin-3-yl)-

pVEERL-S IatdIOII%QJﬁ’MI%QEn (‘.’l‘ﬁocrlo%\(@ '9§ af, @ﬁﬁmo@ﬂﬁi aéé?&nh@(‘l 0/ H2.)\WadS added acetyl
PEirred in et F m) °f 2 hours.

cglegﬂfe({qslpdﬂ, Velsmmo )taé? Eld\lflbsogrqyél ethylamine (0.70 mL 4.3 mmol). The mixture

v\ﬁs Qtﬁ-rc@rﬁt RRFEERP for25mah g, - TheQuiRert vas e Gpotafad2aHaGh ORSiIdBOWas purified

bzl ufl cr)rrorﬁéhgoznq'crt?grﬁpha éSlll a ﬁel r&etganal/methyﬁne chl%rlde 4%/96%) to give N-{3-

(tﬁhwoﬂbmeagmeﬁ Y'D—@metl}oéMFW%ﬂli’ﬂdf@'&uQa@lmiﬁﬂmﬁb’u{%cmm'de as a light
?Iur Y ld (irdllemg rl%%"ﬁ&ldmlﬁ@ Watlarg S&Rﬁle{}?@is SLR3.9 ti BOM, 1 mL/min,

uriTicatlon

240 . e W91W<2H;?wa'£wt &G/ 2100 bR f3rm-ainy §-§3 in (99.0%);
nﬂfﬁ%jwc}e’cz'm @MSOUENPOREI (s CIH, QTH&Q 1412.5b @), IFREHH), 2.57-2.86 (m,

stLrre N 1S r.ni
B CHEHGi o, £ BT By, Nl g o B e P 5 231776 (m, 31,
Afr) 812D @t J Sté Mz, @ B, CH,NE]; PartoMR((DMS-Hs) G\20r 78}, 2160, 23,26, F0L5S, 41.49,
sgﬁﬁ,gﬁ\'zé {54?@014% A ?%n% 1%{3@%3%{;9 éﬁ‘?alsaq 66.8911%6692) f¥0.51, 172.58.
LCMS MH = 343; Anal Calcd For Ci7HigN,O4: C, 59.64; H, 5.30; N, 16.37. Found: C, 59.46; H,
5.05; N, 16.24.
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washed with ethyl acetate (2 x 100 nlL). The aqueous
was evaporated to give 3-(5-am nonet hyl -

woreaolpso4d9 oxo- 4H qui nazol i n- 3-yl ) - pi peri di ne- 2PEFUSINB020765
hydrogen chloride as an off-white solid (0.35 g, 35%
yield); HPLC, Waters Xterra RP 18, 5m 3.9 x 150 mm 1
m/mn, 240 nm Waters 10 LC Nbdule 1, 05/95 CH3CN 0.1

96(F[I2)NH4 ose

1HVES] )-3 SBmyDRO-
(m 6H .‘v Z ; I"),

4.58-4.64 (m | H, N , 5. 33 (dd, J =6, 11 Hz, |

H CH), 7.53-7.89 (m w3H, ), 8.31 (brs, 3H, CINH3),

11.06 (s, IH NH); 13CANWR (DI\/SOd6) S 20.58, 23.15,

30.508, 41.38, 56.6 127.51, 129. 25, 134. 20,

134. 33, 147.86, 155. 8 —=0169. 26, 172.59. LCMS

MH 15 = 301; Anal Cal C 15H17N403 d + 0.5 H20

and + 0.55 HCl: C .49.2 H 511 .15, 31; O, . )
15.02. FodRa:stired mixtug: o (- smwemefhyll\'%-meﬁwl**@?-“fzﬂwzo""-3-Y')-
plEerﬁﬁne-Z 6-dione hydrogen chloride (0.53 g, 1.6 mmol) in acetonitrile (10 mL), was added

o R PP S S P

mBturpiwials stﬁfbd'ﬁoroangbmp fad Smirttes. eThegfsolvent was evaporated, and the residue was

p\ft‘ f{etrf b?@‘ih&%%ﬁ%hr&n %My (él'lig%g rh%tﬂ&”o'ﬂ’%gl leﬂe ghlbflllc)e 4%/96%) to give

plLperil |ne2 di one drogen or|
Nridét.$- drqafowc@rlswﬁ-vh)12emm:d4rm)°-3 M&wg@dwwa@er v'methyll -butyramide as
a ngﬂtgémdiesc(ne (AB wE, 6% ﬁelﬂmmw,ndatb}smydime&gm,g B, 3.9 x 150 mm, 1

gl 2 . 1PSR G-t B it D6 s S MRS rop i, 518 min

(%mapomp,txso 252n0; '}WR(EDMﬂﬂEdG\)VSQ 88U, I i 76idlz, 26, BYA) | A6 m, J = 7 Hz, 2H,
r r i kC I I e

c@%%ﬁ?—xdgize 3 gn?glhélfé/?lﬁl_[)[ g._sg-‘iss: (REERAPRL LY 48RS 85 (m, 2H,

CHN), 8123 X6, prrfer | HenlHB-G/D) 7206 K| 3 ARk B @I hiferidl, CHANH),

n%‘% {1 dﬁ? BCNM&M%? g“)%t@;@fdc?s%tzggz %% 30’5% '39‘9’2 41.39, 56.47,
| 63, 324028 12585, 133.83, 1.411_123,,, 148.44 5153 Tr| 605/ %Hg 4@112 6. LCMS MH

-WP%{al é£|@&1F&r&.911129~1&§/ &, 41N613HT5 By, NaBLI3f Aduna: @‘61‘493H9§76 N, 15.00.
n (99.0%; -291C HNI\/R(DI\/SOdB) $1.92 (s

3H CH3) 2 14- 2 20 (m 1H CHH), 2.57-2.86 (m 30 6H,

CHCH8.32 PFANOId 1030 REDIN3 3{\00):2-MIETHY1 -4-OXO-
6, 11 Hz,zEﬂumQ5uyIZEﬂEL&QLEI@AQ@ﬂEIEMLL&EEﬂE(t J
6 Hz, | H CH2NH); 13C NWVR (DMSO-d6) S 20.78, 22.60,
23.26, 30.58, 41.49, 8, 117.65, 124.48, 125.42,
133.83, 141.06, 148. 44N 152\75 160. 95, 169. 32,
169. 51, 172.58. 'L o @43 Anal Cal cd For
C17H18N404: C, 59. 64, :§g5=u, 16.37. Found: C,
59.46; H, 5.05; N, 16. e#g -61 WD 2008/ 039489

PCT/ US2007/ 020765 5. 31
N-13- (2, 6- TBIa@(BedDhBERbBFN(SaMln)m@thNEﬂeryﬂ-4®X®4H dhriazblin-3-yl)-

plpgﬁ?ne%{k-wdhlyé\rl-ogenﬂhw '5'}(6' Jl9 RAN‘) in acegonltrl'\lle (10 mL), was added
heptanoy! chloride (0.34 mL, 2.2 mmol) and N, N-dusopropyl ethylamine (0.60 mL, 3.7 mmol).
The mixture was stirred at room temp for 15 minutes. The solvent was evaporated, and the residue
was purified by flash column chromatography (Silica gel, methanol/methylene chloride 4%/96%) to
give heptanoic acid [3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-oxo0-3,4-dihydro-quinazolin-5-
ylmethyl]-amide as a light yellow solid (280 mg, 47% yield); HPLC, Waters Symmetry C,s, Sum,
3.9 x 150 mm, 1 mL/min, 240 nm, 10/90 CH;CN/0.1% H;3PQ,, gradient to 95/5 in 5 min, kept for 5
min, 6.10 min (97.8%); mp, 208-210 °C; "THNMR (DMSO-dg) § 0.86 (t, J = 6 Hz, 3H, CH5), 1.25-
2.21 (m, 11H, CH,CH,CH,CH,CH,, CHH), 2.57-2.89 (m, 6H, CHCH,, CHs), 4.68-4.84 (m, 2H,
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OOHN"NTo a stirred mxture of

3-(5-am nonet hyl - 2- net hyl - 4- oxo- 4H qui nazolin-3-yl) 5
wWQLr@snsdsne- 2, 6- di one hydrogen chl oride (0.53 BCT/LISB07/020765

nmmol) in acetonitrile (10 nL), was added butyryl

chloride (0.25 nmL, 2.4 nmmol) and N, N-dii sopropyl

et hyl am ne (0.65 ni, 3 9 mol). The m xture was

B g8 B Y5 1 B e Lt (Budth AT By St 1H, Cran,
1 12@1 @,@,Mf@g?gkq%% -3))ls116B798).77, pELS @37/ 7812)28.8180.59, 31.96,
5381 85683850 55041 oD SLPiBna007, 0935 41 aprsh 4, 3 429301530, 133.78,

wlcnsomwdm 43074, 16G9%, 1625 hyli72 20U78 1501 CHS A4H £0113; Ana)iPaled For

ey el @) ¢ e

cé@ 0(}9%%0%&1@6 (rg%%gﬂglf(‘?s %&% é) g. &Fﬁklcs 83\3111 lzagssn

10/ 90 CHSCI\VO 1 % H3PO4, gradient to 95/5 in 5 mn,

kept sﬁsﬁ?Ir -{(3.3,6-BIGROPIPERIBIN8 XL, mEiﬁQLZﬁéx@)-s thMﬁYDRo-
( DMSO- d6) S YEMET
7 Hz, 2H, . ~2. 15-2. F|F|5,
2.57-2.89(m 6H, CHCi—@}}f:IIfB), 477485(m 2H,
CH2NH), 5.23 (dd, J , IH CH), 7.30-7.76 (m
3H Ar), 8.18 (t, J Hg,o 1H, CH2NH), 15 11.02 (s, |
H NH): 13C NVR (DVS 4{2}65 18. 67, 20.77,

23.27, 30.58, 37.32, 4 , . 117. 63, 124. 28,

125. 38, 133.83, 141.23, 148.44, 154.76, 160. 95,

169.51, 1 N2\ -v)-
C19H22N40j‘:% aJs’ﬁrreé-nzu%mﬁQ of i?“%%l’nemiﬁi ;lnetl@n%l?ﬁgah% ifa@élin-3-yl)
pleq_r|d4|gp-2 ﬁdloge -ygdrown cﬂ?r@e (498 ll‘%EP’PN‘)\l@ geelnityije (10 mL) was added t-
bu’kﬁa&e%d 6th}|@@ﬁ|rﬁiE|§| DinbtoBavd N; R- d\EEF;hlbﬁLyl 4thMfine0.60 mL, 3.7 mmol).
T% manlre stlf-giflgt rgf)‘nrtFrBa?%ngwge h@'\s/clalgeEnémas Iélva?)gratelzd al?1d the residue
wasrmmﬁbthyy flashrootumy ehdern»togrduﬂy(q&uhmagecb,l meth@ol/inpthylene chloride 4%/96%) to

gidd R‘?[i-(%rh?o)% pq ldﬂﬂﬁﬁ%@%&ﬁﬁm &Y. 95 'dg%d%oquﬁl%zghn- -yF‘nethyl] 3,3-

n aceto
RISl b gt yellovisal] G1oAma. 22% eli)i EBELo B Symmetry Cu,

Sﬁﬁ rBYd RAME08m @ nﬁgm‘H— 24(3!113 m dH;CI@& 17m;m4,)@réﬂ"lﬁlt m/S in 5 min, kept
rred at roo m nut es.  The solvy

f°é9 gﬁ&r%?“era'" @Frd%é HI%P Pé% ?amec mH%’NBW?MFQd’s)o@O Pf? éfsﬂ“» SCH;), 2.08 (s,
21.0C MiNe; ¥; R11QrIRIOEH, APNT HESI 2.5 280 6h, smﬂm:&nptﬁmel bgH88em, 2H,

f‘@"?gsgﬁéé X066(;’)/?| b%% Hglé/@ 2??93@%%@%3 8\ (5] <46 oy CHNE),

1 1.02 GUi a); - NMRYIDMES Ord) [5-21 760123 . 285 2969, 3@Mt7 30358 W43, 48 76, 56.47,

1 gf’és' 9’;&4%@92% 144% 3’1'4?' §)14s "'5"—1%8 7¥\af6%19§7 mm ?%/60 LCMS MH

-98990\418‘ @?IQ@F@I’QZIIII@N%M I H:& Gyi6a, 02k’épﬁ 69; ¥, 18.08Fawng; C, 62.86; H,
56@]@ 1@19@ (97.8%; np, 208-210 C ' HNVR (DMSO d6) $ 0.86
(t = Hz, 3H CH3), 1.25- 2.21 (m 11 H,
CH2CH2CH2CH2CH2 CHH), 2.57-2.89 (m 6H, CHCH2, CH3),
4. 6854484 LO opmmmmmm 3-(2 6—DIOXO-PIPERIDIN—3-YL -
PCT/ US2002/MIEQE QO 4-DY € ) 3 >- Y .
CH),729775(m 3HoAr 818(t J:6HZ 1H,
CH2NH) , 11.02 (s, | H ; 13C NWR ( DVMBO d6) 8
13.87, 20.77, 21.98, 23.27, 25.22, 28.31, 30.59,
31.96, 35.37, 38.68 ) n39.23, 39.51, 39.79,
40. 07, 40. 35, 41. 39, T 7.63, 124.30, 125. 39,
133. 78, 141. 23, 148. 44, M154. 75, 160.95, 169. 51,
172. 29, 1R'a‘r§% rre(!!'%rMalf f—(ﬁ%ﬁfnoé@@n&l-%eﬁ%l-&%o-ﬂ{-quinazolin-3-yl)-

piperidine-2,6-dione hydrogen chloride (0.53 g, 1.6 mmol) in acetonitrile (10 mL), was added

cyclopropane carboxylic acid chloride (0.16 mL, 1.7 mmol) and N, N-diisopropyl ethylamine (0.59

mL, 3.6 mmol). The mixture was stirred at room temp for 15 minutes. The solvent was evaporated,
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5 C22H2sN404: C, 64.06; H, 6.84; N, 13.58. Found: C,
64.05; H 6.80; N, 13.58. 5.33
WORMBAOERSB- DI OXO- Pl PERI DI N- 3- YL) - 2- METHYL- 4- OXE:'BU&20Di/620765
YDRO QUI NAZOLI N- 5- YLMETHYLI - 3, 3- DI METHYL- BUTYRAM DE
O HN//OONOZ10 To a stirred mxture of 3-(5-am
i nonet hyl - 2- net hyl - 4- oxo- 4H qui nazol i n- 3- yI )
eri di ne- 2, 6-di one hydrogen chl ori de 1.5
?HT@F fesldﬁe ge%[ngmefi oy Iﬂés'(?f’(b"'ﬂlﬁhm'ﬁﬁggréWé lllf:a gel methanol/methylene

cllaui.ad B6/06%) tccgibarycd;@rdpaneza;bak)mczca [36-Hioro-Pipdkidin-3-yl)-2-methyl-4-
O RS B PLL RS B Rt T o i i e

V@mérv Syrmmelas Cayapor3a v d50 mmd! hﬂémne§4leue, 10/Q0CHGIN/G.1 cH,PO,, gradient
n C o Y, | de a o 1 -d,

tdr?%st/ﬁl 35511{}1 Rig E;ﬁ} 39% m ?%g@%d)gég d &Qn&‘é‘édglt 298 °C; 'HNMR (DMSO-do)

ano ne C
Sm-q731102(,ns 4UT|» encte-EHfell) di-65-873 (.- TH, m'%ﬂﬂ)ﬁ bic8-28 (m, i HH), 2.57-
2%9/(A: &M'éﬁéﬁ) 'c'?f,ﬁ 4)’7|7H?3HWA ]2H3631*Nﬁj §Bh faad sy Y;E ﬁw 4€ cHy, 7.31-7.78

ow solid 2% d%
ot LS b TP, CEN 13 0 s ety RMA FESO-40) 5 628, 13.57,
2849 2@@8 jl(%:ﬂ@l @izﬁ@l%ol H6stBR0sY, 18 aeli £0%9, 1191 95/158 I4m 154 77, 160.94,

74 mn 212-
B P s 35 Ty R 2 653: Bhe chiip LiBio 88 518 Govosim
SGBPNEB) 13. Poukid: €, AINS. B, SH7HY, 1814 , 2.57-2.86 (m 6H,
CHCH2, OHB), 4.68-4.85_(m 2H, 20 OH2NH), 5.24 (dd, J
=6, 11H, 1H CH) 734776 (m 3H A, 8 1L (t
FEY A X : i RN ‘p_nul 2-METHYL-4-

(DVEO- d6) GX0B.4 OLBY v
48.76. 56.47, 117.65 1a4.64, 125 .42 133,77, 141. 19
148. 42, 154.75, 160.933189.51, 170.97, 172.60. LCVS

VH 399 Anal Cal cd For C21H26N404 + 0.1 H2O C,
63. 02; H 6.60; N 1 0.obound: C, 62.86; H 6.70;
N, 13.92. 25 5.34 CY RBOXYLI C ACI D

13- (2, 6- DI OXO- PI PERI DI
2- METHYL- 4- OXO- 3, 4- DI HYDRO- QUI NAZOLI N- S- YLMETHYLI - AM D
E o N O oy dirre@solution/ of Hirffghylarginpraeesig apidX0.d7 @, b9 mmol) in DMF in a

46 é 51 84th @sﬁm was aaaezﬁt Mehménﬁa&ﬂmﬂﬁow{b@%oi i %n’,’b:ymd stired for one

| peridine-2 di one chloride (0
hﬁlffmTrerr ?r(%éfét“eﬁ‘le'thﬂ -@e{%‘*my Wwaaﬂmy')mwﬁagﬁaﬁem hydrogen
cmaﬁhmoo)dﬂ gc 1 aemﬁlolmlamddé@ar(&ni:éd fdr,1 5 hinutésihg séléht Mas evaporated, and
the. reilc?JufeE as gy }é Iumn %Qropatrg[)ﬁr !(1% %ilganﬂgp rrgethan(n%eéhylene chloride
A%A6YEne giva 2- mapnlmilvd*l [35236 iox0-p (peridis 3489 2-methyl-4-oxo0-3,4-dihydro-

qE’QIZoﬁﬁ%QﬁZ.é&?@ £6etamid0 s 4 I?%t &9%»‘%%\@@) gl bdd RbdaRYHPLC, Waters

hr onat ogra lica 59 o
SHBrRENn Sy AT ® 40 mmaﬂ é‘?Ir/a‘é“ 3@9 899574 GNO- 1% H5POy, 7.29 min
(BNShR B{popme,qaé&mp&ddy 'BNMR (DMSO ds) 8 2.16-2.19 (m, 7H, CHH and NMe,),

5359 G BB R as N W B o S g5 g 1= 6, 12 v 1w,
Cshf 7.3 U6 (B lH, chrl, 316 (g = GHLH1Y, SHaYE), HPDE(s, 1H, NH); 3C NMR (DMSO-
ds) & 20.68, 23.31, 30.59, 41.62, 45.54, 56.51, 62.81, 117.69, 125.53, 125.74, 133.96, 140.54,
148.52, 154.82, 161.03, 169.42, 169.63, 172.63. LCMS MH = 386; Anal Calcd For C9H,3N504: C,
59.21; H, 6.01; N, 18.17. Found: C, 58.95; H, 6.05; N, 17.79.
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Waters Symmetry C18, 5m 3.9 x 150 nm | nL/mn, 240
nm 10/90 CH3CN 0. 1% H3PO4, gradient 5 to 95/5 in 5

wOorews/okapes for 5 min, 550 mn (98.6%; np, derCONPsEEU020765

at 298 C ' HNMR (DMSO-d6) & 0.67-0.70 (m 4H,
cycl o-CH2CH2), 1.65-1.73 (m 1H, cyclo-CH), 2.11-2.20
(m IH CHH), 2.57- 2.89 (m 6H, CHCH2, CH3),

4.77.4.87 (M 2H CPN). 823 (dd J <6 12 He lH

Gy | 5365, 30k 32,6, DIOX G- IR ERIDIN.3-V - - METHYL'4-0XO-3 4-
CHoNH), 121K ‘Igﬂﬁﬁn“ LIN-EVLEBENZAMIDE 6) S 6. 28,

13.57, 20.76, 23.28, 8, 41.53, 56.47,

117. 65, 124. 50, 125. 40=/138. 89, 141 14, 148.44, 154.77,

160. 94, 10 169.53, 192.6th_272.73. LCVMB MH = 369; Ana

Cal cd For CLOMPONA04 + B4 MeQ @ 61.65 H, 5.50; N,

15,13 Found: C 61 4 H' N, 14.97. 5.35

O e LI AL P R ST e

2,6-dignel0.€5 g,A .Dibmbh) in cctrhylrofiorag d1GmL) twas addefd 3-chlorobenzoyl chloride (0.68
mg,l %]?&Hdﬁ%a@ﬁ Gt éé’%;?‘l tqreg Qo&é dglae %lxiurmls AuelnameQMZth a Yew drops of

me@PMnWﬁql\rwaumvem(r@e@ gng)the Jesidugyyygs purifig bytflash edumm

citBRatorapHy (SARE Bel, methanol/meth lene chlorlde 4%/96%) to give 3- chloro-N -[3-(2,6-
3-(5- am.nomet hyl - 2- i nazolin-3

dige-pigeiidin3-yd)- %I‘"IFHB" ﬁg?&?%deﬂhycﬁwww "(SOV%Be"gam'fg 43 Rhite sofia (300
migladY) yieRly;, Heegwate SinnidtgoC,f,Ghm] 3.9% 150tes, 1 hbénin, 240 nm, 10/90

0 & eva t a e WASHe 5o/y. oC-
AP P R PARRNEL Pin 7 et 5 LR, PR 2o e 26028 °C;
'mﬂwﬁa(wsmcdz)m Eh228 (rh,oH, €31H)4246 D3 TP (moag,i GHKCH,, CH;), 5.36(dd,J =6,

LR 390l PR Sy g o
da§ 2878y @rﬁﬁ’ §@b6,3:44 016.20, | BuUEP, Ngl.28,826.91.dRA) 2, IBIPL@ 132.14, 135.78,

1%&@%@ 3053{% Wz %‘é&cﬁﬁMﬁ‘ 9125‘ 41250A£H?baicd '%Ll d‘ﬂ,ﬁ,,N?él%l +0.3 H,0:

Ccﬁ*?(@?eébﬂﬂés@d‘ﬂ 0 ﬁNr&F%“( Bmsé}‘a,é)“é B, &é-’é" 1@ Pn?lng
CHH and NWe2), 25 2.63-2.91 (n1 8H, CHCH2, CH3 and

NCH2%3374'§ OXY, l o _’;_r-,_n‘-y D-2M (HY1-4-0XO-

d6) S 20. 68 23. 31 30 59 A. 62 45, 54, 56.51, 62.81,
117.69, 125.53, 125.74, 3.»96 140 54 148. 52,

154.82, 161.03, 169. 6 ° LCMS MH = 386;
Anal Cal cd For Cl 9H2 H 6.01; N,
18.17. Found: C, 58. 95; H 17 79. 30 -64 WO

2008/ 039489 PCT/ US2007/ 020765
3- CHLORO Nroh3ti(rad ﬁn)ﬂu@Xﬂ”B E}Eﬁibﬂ Net'BnyL))xo'éMPlﬁﬁHﬁohﬁ I)-piperidine-

6%0.% PBQm% in'tetrany rof%raw'do %E%as ag)cﬁed bgnzcy“onacgtyl chloride (0.75
mL, 4.8 mmol) and heated at 80 °C for three hours. The mixture was quenched with a few drops of
methanol. The solvent was evaporated, and the residue was purified by flash column
chromatography (Silica gel, methanol/methylene chloride 4%/96%) to give 2-benzyloxy-N-[3-(2,6-
dioxo-piperidin-3-yl)-2-methyl-4-0x0-3,4-dihydro-quinazolin-5-yl]-acetamide as a white solid (280
mg, 47% yield); HPLC, Waters Symmetry C;g, Sum, 3.9 x 150 mm, 1 mL/min, 240 nm, 10/90
CH,CN/0.1% H;PO4, gradient to 95/5 in 5 min, kept for 5 min, 6.46 min (99.2%); mp, 272-274 °C;
'"HNMR (DMSO-dg) § 2.17-2.22 (m, 1H, CHH), 2.65-2.93 (m, 6H, CHCH,, CH;), 4.13-4.30 (dd, J =
15, 36 Hz, 2H, CH,), 4.64 (s, 2H, CH>), 5.33 (dd, J = 5, 11 Hz, 1H, CH), 7.25-8.68 (m, 8H, Ar),
11.10 (s, 1H, NH), 12.48 (s, 1H, NH); '°C NMR (DMSO-de) 3 20.62, 23.38, 30.83, 56.93, 70.17,
72.80, 107.95, 115.38, 120.97, 127.47, 127.53, 128.13, 135.52, 137.33, 138.95, 147.90, 154.90,
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To a stirred m xture of
3-(5-am no- 2- net hyl - 4- oxo- 4H qui nazol i n- 3-yl ) - pi peri di

W e00853R8%6- di one (0.46 g, 1.5 mmol) in tetrahyrPeDUS208T1020765
(10 m), was added 3-chl orobenzoyl chloride (0.68 ni,
5.3 mol) and heated at 80 C for three hours. The
m xture was quenched with a few drops of net hanol

LB PR Dl P S L A o 0 o

Cext (ua mip b 2 5584, higl s@nBounk] ©y41082; HY4.96G%, 12@9gi ve
3-chloro-N[3-(2, 6-
di oxo- plper|d|n 3 yl) - 2 nethyl 4 0X0- 3 4- dlhydro gui na
zol i B-38- y o2 X PERIDE i g X03.4-DIHYDRO-
46% yi el dRQUINSZ LS EF 8 %
mm | nml/mn, 240 rim >\1_O§j§ CHSCI\VO 1%H3PO4
n

gradient to 95/5 in 5 gi ept for 5 mn, 7.04 mn

(98.2%; np, 326-328 C, HNVR (DVMBO-d6) S 2. 18-2.28

(m 1H, CHH), 2.61-2. 9% (m 6H, CHCH2, CH3), 5.36 (dd,
6, 11 Hz, | H, 3037 8.70 (m 7H, Ar), 11.12

(s I H NH), 12.72 H)o 13C NWVR (DVBO- d6)

520. 74, 23. 39, 30. 66, 40. A= 6 115. 69, 121.28,

125.21, 127.12, 131.13, 132. 14 135.78, 15 163. 46,

169 30 1%‘3 aiarri@-r?l&t@'g of L@@nMHmeth§2§-meﬂ%7-4 oRBAH-§uAhaz6llin-3-yl)-
pnfgn(b@-Z E] long 94‘§°g?i‘oﬁ?}}ﬂﬁld:% 5 15%(1:456me8 ngac-ﬂemt”l %1%% was added

pKeny! aet9Bchldridd {0.22 mL, 1.7 mmol) and N, N-diisopropy! ethylamine (0.57 mL, 3.5 mmol)

BENZYL OX 1. L
o L S S LB P ST e
whb puified By flash cpbrmn dir¢mategraphyXBilicegdf methanol/methylene chloride 4%/96%) to
g|3e &5%5@"6@0@) ﬂ?érmdé @T)leﬂetﬂﬁ' zﬂH)kd]ﬂanlHyﬁrcﬁqMJl&bm BS§Arh&hyl)-2-pheny!-
6-di one &? (‘.52‘ i n._tetrahydrof uran
oo 35 eyl éy'rgoﬁ%d i T Co WA PYPEEY s, Sum, 3.9 x
150 Am M LYma) 940waa,t b 0at HEMN/621 %, PO reeRlidh® tr 35/5 ihheemin, kept for S min,

sThaS 8 el S/ 2r SR R AR A J B B, 2.58-2.86 (m,
6 UC HCHg My, 314358, ojmnm.ma.n_r(m QH{ Of§NIg) $.26 $ild, U &b, 11 Hz, 1H, CH),
7%_?%&;/& 2{5‘}’ EQCXJR: i{'%:t )3%1’ <6 Bzl Vit REn B ACD 11, R, M8 NMR (DMSO-d) 8
2074,28.20; 1058, ) .69, 32,411 ) 5G4t T8, 124. 8% 023 56,136 BY:ch28.2U2893, 133.30,

1?@5(* 3&@73’ lihg a8, qts@"fb dl%o@i’ 1%9"2@' f‘/% 2§0l72058( E&Fhs D = 4179/%na| Calcd For

Bivo DF S0, SCRERA BRI

th'/za*ﬂa +Q@d429h{3 %7‘53(5* 5é|58 302715594‘@ 55%5&1?86{”{‘8‘0
95/5|n5mn kept for5mn 646mn(992°/<) np,

2725 ; ggPYRll ‘ L) 10XQ-PIPE -3-YL)-2-
15 36 M 14 mm'nmmmi@' AETHY1.]-AMIDE
5 11 Hz, | H, CFI), 7. 5\ 68 (m 8H Ar) 11. 10 (s,
IH NH), 12.48 (s, IH N 713C NVR (DMBO-d6) 5 20. 62,

23.3 8, 30.83, 56.93, 70. 7o 72.80, 107.95, 115. 38,

120. 97, 127.47, 127. 8348, 135.52, 137. 33,

138. 95, 147.90, 154.9 %2008/ 039489 »

PCT/ US2007/ 020765 162 7 168. 94, 169.28, 172.51,

172 02 LG M1 138 Rl ANTR S B
pipeBdine- Blé-dlcﬁle419dro§e|8c8ﬂonde (0.55 g, 1.6 mmol) in acetomtnle (10 mL), was added

ppy%%é s h E.l SN ENL? m%a@%ﬁh'ﬁﬁd.@%}mé&@gamne (0.62

I|\|-5 YLIVET HENYL - ACE

mL, 3.8 mmol) he mixture was stirred at room temp for 15 minutes. The solvent was evaporated,

and the residue was purified by flash column chromatography (Silica gel, methanol/methylen_e

chloride 4%/96%) to give pyridine-2-carboxylicacid[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-oxo-
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HNOOHNO N To a stirred m xture of

3- (5-am nonet hyl - 2- net hyl - 4- oxo- 4H qui nazol i n- 3-yl ) -
w@Rensdsne- 2, 6- di one hydrogen chloride (0.51 BCT/LSH07/020765

nmmol) in acetonitrile (10 nL), was added phenyl

acetyl chloride (0.22 nL, 1.7 nmol) and N,

N-di i sopropyl ethylamne (0.57 nmi, 3.5 nmmol). 10 The

m xture was stirred at roon1t%gp for 15 m nutes.

3.4dihvdrravipegolin apylpaidamigdp as amff-mdise splid (Tvae. }MVFI%HPLC Waters
Syméthas, sm.l. tsrmx cﬂmemat auraphy4(ivh,| 1088 QBICN/0.1% H;PO,, gradient to 95/5

h |/
T3 PPt BT Dt By B O g en R gsg-dp 8227 (m,
1N, AT Y aieaz9d () 6H; CHIDRL [OA),-429 1951051 ¢th,-2 Hy C2 LB, B2 7a@d A = 6, 11 Hz, 1H,
cly ) TR ST B, Ao o 8 S v
40162003, GHEXND D62 T2 HBFEES, Gr7aT8, €286, 02959, 325.76,5 2660, 134.05, 137.82,

1%?%@5@%% L 5%57 3 ﬂ%ﬁ‘fg ?%%9?@ r7§§ég Lélgr'éggﬁl zg)g Anal Caled For

c<,H19Ns@4¢ 0.5HzPPC, -85} H, 486:3N,(16,900Fpundy £)60.72; Had 6278 1669
2H, CH2NH), 5.23 (dd, J = 6, 11Hz 1 H CH),

112(1)57?712('"] ox.- A »P l_lligl])%\_]'g}NLY 2-METHYL-
30. 58, ?EE“_@IVO - ETAMIDE

126. 34, 128. 20, 129. 08, 133C80 136 30 140. 74
148. 44, 154.79, 160. 91, 48, 170.23, 172.58. LCM5
VH = 419; Anal Cal cd F& /20 C23H22N404 + 0.2 H2O C,

65.45; H, 5.35; N, 13.&7. Found: C, 65.32; H 5.04; N,
13.10. 5.39

PYRI DI NE- 2- CARBOXYLI L. 6- DI OXO- Pl PERI DI N- 3- YL)
-2 N

METHYL- 4- OXO- 3, 4- DI HYDRO- I NAZOLI N- 5- YLMETHYLI - AM DE
O N O OT\o a/sﬂrrr,d N%tm{x ﬁgftl-%ﬁ)oro d)% ri_){_l)raecgtlcnz]xc)l(cf &rﬁsg fI 8 mmol) in DMF in
a §0 5201 bith (8 LI b adtsd hyidhoumyony G iidadoltc(060 8550 gyma) 4 sired for e

3- (5- am norret nazo
h(mrrmh% tl‘ler}mﬁﬁl% 9'?5 taFn'xrlo%we(ﬁWZ %&hylmowggnazgilﬁgl)}l K&Ilndme-Z 6-dione
lorid r ogen chlorid

h)'q_rqgep gblﬁflgebgﬂ 62@3 ﬁfprgmlhyai ﬂi(decé aniirg:e My XIre was) s}nrredrf?é 15 minutes. The
sdNeXt Waevapsrated,iand 6 rédidue Sl phefdd B‘ymasll&mmm auresnato'gﬁlashy (Silica gel,
msﬁarfcﬁ@ge}ﬁ/\@ E:lljrlﬁp % 1?}0 ﬁg"{ 6borgclveh£ P‘F rci?r%:,? ehvﬁﬁ3 ?&'E dIOXO plpendm-3-yl)-
2-methybA@xoFet- h&lj/@q-gu@@mdnhﬁeulmdﬁayﬂ%@ﬁﬂﬁie apampffrehite solid (580 mg, 70%

yibs.i dbpe: &a{easrdgmw pm, 3.9 % 150 mm, 1 mL/min, 240 nm, 10/90 CH;CN/0.1%
|oxo- Idlnséﬁé- 2- met hyl - 4- oxo-

I cac 2, 6-
HiRE®. &@g 20&@,50'3@%9 kmf/wsz@b@/m &); mp, 285 °C (decomposed); 'HNMR
(MSodiyeli 2209 émamlcmﬂﬁ*z)sbrﬁ , GHAOHO®r, ASHAB.54 (s, 2H, ArCH;), 4.74-

%§f o ;‘Fe’é%g) ?ﬁ(dé’.’gyi%‘ﬁt/% gg&@?ﬁ(m\z/\% AP 839.( J=6 Hz, 1H,

- cHMAY) 1CoB G\ 8, 1186, FRPOUR @MSO<)Ls 2007423 .28, 3|or59541m9r141 72, 56.48,

11“7&%5&403 ﬁé(%&d%?k?g?%gw 1(3?%;1' 1%5;0"}33523%6%0@3 ',"%o, 160.90,
1 GHH0HRS9. E83)2. 5% LEMSMIB= 853, 4354 ArGHZAIEY Forazzsﬂz,rsdua 3045 H,0 +0.06
chscil ¥, 196121 nH .69, N, 6, Of; B8 Folfiti: €0 781, Aleb, NO1232; Ci,9.00.
J'="6 Hz, 1 H "CHANH),” 11.06 (s, | H NH); 13C NWR
( DVBO- |
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dé) S 20.73, 23.31, 30.62, 42.12, 56.57, 117.72,

121.86, 125.18, 125.76, 126.60, 134.05, 137.82,
wa24@808948448. 55, 149. 77, 154.87, 161.17, 163. 7BCT/US2007/020765

169.47, 172.65. LCMs WMH = 406; Anal Calcd For C21 H

19N504 + 0.5 H20: C, 60.86; H, 4.86; N, 16.90. Found:

C, 60.72; H 4.62; N, 16.69. 10 5.40

2- (4- CHLORO- PHENYL) - N- 13- (2, 6- DI OXO- Pl PERI DI N- 3- YL) - 2-
VETHS#!  N-[3-(2,6-DIOXO-PIPERIDIN-3-Y1)-2-METHYI-4-0X0-3.4-DIHYDRO-

4_ OXO_ 3 4 .‘E)k""E Lﬁl-_ "._:_. N AT hy-2d 4 AIV-A-JL'k.‘." "_ég“ Sy A
1 Ty AMIDE NN .
o - “Lm‘-'-':'e N To a stirred solution o

(4-chl oro- phenyl ) -acetic ach_QF(O. 31 g, 1.8 mmol) in
DM in a 40 C oil bath my, was added

1.1' -carbonyl dii m dazo}e .33 g, 2.0 mmol) and
stirred for one 15 hod To the m xture,

3- (5-am nonet hyl - 2- met Byl - 4- oxo- 4H qui nazol i n- 3-yl ) - pi
peri di ne-2, 6-di one h 0 chloride (0.62 g, 1.8
nmol ) was added, and e rrd?)v?_{;ube was stirred for 15
mnutes. The solvent Wi4 e por ated, and the residue
was purified by flash colum chromatography (Silica ) )
gel, net haastiredkotioa vt (Hiapiphenyherretingcid @-33igy &6 mmol) in DMF in
a 40 {Coif B30 D)) QY hddelH [13cdrBor 1diinidRoRI(P.29 'F,di.m maroY) ahd stirred for one

2- net hyl - 4- oxQ- 3, 4- di hydr 0- qui nazol i n-5-. t hyl] -.acet .
bl B R S AP L F S R SRy Bt perdine 2, -dione
hydrigen cMaiider (9. 58\ b tningolCikv8s added, atd the midtbfe waystitredifol h$ mjnutes. The

40 nm_ 10 < 1h2 P I t ' ilica ge
soﬁ\{eﬁt’ wr&seeﬁ' p({gg%,%@gy{%lﬁéﬁvaggg%%b’g f%%f coé%gr? %‘/Arémhtggrgphy (Silica gel,
mettiensdimethyleny chipTias YOI 816 N6 -2, 6-diogo-peridin-3)-2-methyl-4-0x0-3,4-

i ut inS-Hihe 2903tri nyl)- Blwhi i mg,
S g b el i o i g
74% yied){HPE{y Waters)gymmetry Qg Siimy3-9 a4 §50 ngm, lgerr’un,JZQQ ng, 10790
CHZCN/A. 184 H FOZ280E]. to 34/5 Q25 (sn, kdptld,mib-9.46 hdQONVRR); mp, 217-219°C;

NGV RURAE I NEC NN X, S

AlC¥2,)8069-4 85(m3 2H, CHONEY,, 5. 2448d A4 6, 1D Hz80H, ARBY) 72657.71 (m, 7H, Ar), 8.44 (t,

) 8 et AR a1 G P e Mg gt A B 56 4102

4H70,4688, 11R69.11207769; 123.67, 8563, 1 FuiMhdi33.738, 13986,340.6H, 147.60,;148.44,

y 1 ; g . .
lsglcarl ; %%%%10%%052063865)’98’ 51?%.{9.@%&%9 80839488 alcd For CyH,N,OsFs: C, 57.37,
HN\g-2BN. 2 18501 kA Provpd ©15%-18: N 3.9 Nvit-Pi#f 5. 41 &ko- 3, 4- DI H

YDRO ,
QU NAZOLL 5 N Nl e IR RN RN v 2.
METHYL-4-0X0-3.4-DIHNYDRO-QUINAZOLIN-5-YLMETHYL]-
. ACETAMIDE -

To a stirred solution of (3,4-dichloro-phenyl)-acetic acid (0.30 g, 1.5 mmol) in DMF
(8 mL) in a 40 °C oil bath, was added 1.1° carbonyldiimidazole (0.26 g, 1.6 mmol) and stirred for
one hour. To the mixture, 3-(5-aminomethyl-2-methyl-4-ox0-4H-quinazolin-3-yl)-piperidine-2,6-
dione hydrogen chloride (0.50 g, 1.5 mmol) was added, and the mixture was stirred for 15 minutes.

The solvent was evaporated, and the residue was purified by flash column chromatography (Silica
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\' / WNOJ5 To a stirred solution of

(4-chl oro-phenyl)-acetic acid (0.35 g, 1.6 nmmol) in
woRresiose48a 40 C oil bath (8 nL), was added 1. 1PCT/US2007/020765

car bonyl di i m dazole (0.29 g, 1.8 mmol) and stirred for

one hour. To the m xture,

3- (5- am nonet hyl - 2- et hyl - 4- oxo- 4H qU| nazol i n- 3-yl) - pi

peri di ne-2, 6-di ogen chl ori
g%ﬁtya"ﬁ}é@e%‘awq"%ﬁ’a 'W%G% Relee %‘I‘?'Prpé‘argyf')éé'[%z 6-dioxo-
pnmrmut-a-gd) ZFhethyBOchEBl,ﬂ dﬂl&&rcemﬁmbﬁm-e@,lmahﬂ]-hdwnnésaschwllow solid

(sys‘@ p’_z‘lzy F‘ﬁanof‘%h@tsdﬁr ‘|r’ Iosn?nt )g%?yml{lq lnL%?m 240 nm, 10/90
cmqrgooza BsROucred. w e wrekgmt)S gt b (RE 430 9. R62-264°C;

1Al |
l-lﬁLﬂ@g ﬁ/{ Hﬁfi%zzom 2,19 (m, 1H, CHH). 2.57-2.89 (m, 6H, CHCH;, , CH), 3.87 (5, 2H,

uor oet hoxy- phenyl
A ‘Wﬂ 4. &5 @'@)Izll‘bl H) r$g'34 (4440 %léll'{!) 7 Z?ﬂt”é‘r(m 6H, Ar), 8.42 (t,

J 5X Wilﬁ)’c@@n 51%2 }% 4 )NI-})'SOCWRl (UM#OTHB’S 2%47@ mg 30.60, 4098,

41576mSﬁ 49,4 13@0,,1;2,4 s(tggzsfs%zg (%plzgﬁy 13401337 ¢3o 63]! p,ml '133. 85) 137.43,
140%5&8%‘6) 154.21,160.90,189.416Y.451 17€1B) LCM s MH 2. 839, 489} ARdtl.Calcd For

Céj@:ll :Nl Q@@%’%Z&%%Z? 4 J14,N€H slolw4%uné_§ 956%02% §75§, f? 11.25; Cl,
1428. 7TH, Ar), 8.44 (t, J.= H CH2NH), 11.02
(s, | H NH; 13C NMR (DNBC)dG) s 20. 74, 23.27, 30.58,

41.42, 41.70, 56 48 117 69, 120. 79, 124 67 125 59
130. 893 x:n C RIDEX:3 Y5 -44¢

1.15; F, 11.34. Found: C /.10; H 3.97; N, 10.97; F,
11.14. .20 5.42 °,

2-(3, 4- DI CHLCROPHENYL& N-13 (2. 6- DI OXO Pl PERI DI N- 3- YL
) - 2- METHYL- 4- OXO 3, DRO- QUI NAZOLI N- 5- YLMVETHYLI -
ACETAMDE c1 HN OO %CZS To a stirred

sol ution of (3, 4- dICh Q {1 )-acetic acid (0.30 g,
1.5 mmol) in DW (8rrL)|na4OC0|Ibath was added

1.1" carbeapyl s@lh&é@dﬂﬁ?oﬁ |o?(4-ﬁuc%§ pgenyi) a@etﬁemld)(o@@% 1.5 mmol) in DMF (8.
stirred faor one hour.

m) e 4G HRatth e addeg Hy Farao'w%mu%zalsmaé 81 §-fimaraf) and stirred for one
hdqi@r TdthHeaniztuee, 3Q5-@ﬁ1@10h§éﬂfy0l-&ii‘etl@h-l4&f>dod&l G@n&0lig3-yl)-Eperidine-2,6-dione
h)ﬁm ?ﬁf%‘ S}é\%ndé?&dﬁ S%I sgrgt{lct)laa as acf( ﬁglr%% anliéheg\;/edstm 3 forgs minutes. The
sokamt pay évapaatedhyand Hustsldmlmumﬁnddmsﬂa@lg cclphy clfrBinhiography (Silica gel,
met@§nome2l’%é$/ Ql?’lg%}é;eg@? @:Sr‘lo I§>(2]§39e7 ﬁlqg—gi @%loxgngpendmé-yl)-Z -methyl-4-0x0-3,4-

hanol /'met hyl ene_ _chl or 4% ive
dlgyctrs-qgma;qjﬁﬁoyl@egwgw) LN!‘([ Bhe@zl)-gctaiir@lg@as a white solid (480 mg, 76%
yipldpeHPOCWatew Synzndﬁ@tdm |5;u4r 92 &-130 4nmali 1hyu,fnﬁn P40 @z 00/00 CH;CN/0.1%

tam de as. o) 540 %,

rjich B39 Wpra T Sl s ¥ mes 8o 28y fa dRmadigs 1250 1 o

(DS OdR) & 24D-211(m] Uﬂ,SEHHﬁEB(ZN/SU (M/&PBQHEHZ,(}UM, 3. iﬁs%ﬂ,B\rCHz), 4.68-
i 0 - _ )

EURUREE V) d% w& G uR, ST W, PR B g e s - 6 v 1,
CHel /5 M) .0OTKCHHE, N NMRS@M§0'<12}$ 20.74, 282§, 304864135, 8570, 56.48,
11(4“%9 (%HIC_;O'EZ!N@) 119 63417§4dﬁ 12]5 58, 930 86L(d e S HZOMB2 45 (d, Jer = 3 Ha),
133, 82 140.68, 151844 154 80, 15b. 0% 167 7 0% (d, Jor = 242 Hz), 169.50, 170.15, 172.59. LCMS
MH = 437; Anal Calcd For CyHy N:OsF: C, 63.30; H, 4.85; N, 12.84; F, 4.35. Found: C, 63.25; H,
4.66;N, 12.73; F, 4.21.

Anal Cal cd For C24H21N405F§F C 5737 H 421 N 1
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J =6 H, 1 H CHNH), 11.02 (s, 1 H NH); 13C NWR
(DVMBO-d6) S 20. 73, 23.28, 30.60, 40.98, 41.76, 56. 49,

wa1008/pp484.24. 84, 125.65, 129.06, 129.55, 130. 20CT/US2007/020765

130. 63, 131.11, 133.82, 137.43, 140.52, 148. 46,

154. 81, 160.90, 169.42, 169.49, 172.59. LCMS MH = 487,
489; Anal Calcd For 10 C23H20N404Cl 2: C, 56.69; H
4.14; N, 11. 50 ad .. 14.55. Found; C 56.50: H 95;

N 13445 Ng3-Q2:6- -PIPERIDIN-3-YL)-2-M THYL-4-bxo-3 4-DIHYDR

FO N ONO N{v 15, stirred solution of
(4-fluoro-phenyl) - acet } cid (0.23 g, 1.5 mmol) in

DM (8 nL) in a 40 C® bat h, was added 1.1
car bonyl di i m dazol e 6 mol) and stirred for

one hour. To the m -g:_n):

3- (5- am nonet hyl - 2- net H‘y‘f\ —0X0- 4H qui nazol i n 3- yI ) - pi

peri di ne-2, 6-di one_ hydrogen chl ori de

mol ) was Taddtiaed %ﬂ‘fdmt‘ RECHAluarerf unjfyd- P&?ﬂyn')raéat‘? "tﬁ'd @5’25 g 1.5 mmol) in-
Dmlfl'(ﬂtnﬁg in 48€°C 0il 5&h\Weddtadiéis] . e\ca:meﬁ)aaladmawud(o 27 g, 1.6 mmol) and stirred
o R0 G ke 2T RS AT ypipactn-s0 v
2,61dlone hydrodeyd cBBsyide (Q)S(gg V& mmol) was added, and the mixture was stirred for 15

mﬁl‘ he§ h?e sQﬂ\g'n%Qﬁ eR'B;%?‘{nE aﬂd ﬁl\e is}d'ung;?H} Aeddby gtilu n chromatography

OUI NAZOLI N- 5- YLMETHYLI - - FLUORO- PHENYL) - ACETAM DE
a

I 0- qul naz 1 N- uoro -ac
(Se'&mse'ema@awlmﬂthyée@ﬁh%adf( ‘H’é&@w geoN- [91(%Pd§°x0runmldm-3-yl¥2-
M{a;lear Sxos?/ mmm Vo &1205@5191méihﬁ]-l—(ﬂ-ﬂgorﬁm-méthﬂtdhﬁhﬁ) ackththide as a

velgpsoks &%R e 744 <§ o gt Sy Bt Do, 1 mmin

240HINVR025 qHXVBM. 106 )H, 802, giad- ©.955 i $ymid, Rdpt Thikd, 6.10 min (99.3%); mp, 264-

2655 Wt OO e 2 kg (b g P e Gt P, g, crrcr

CHy), TH) (s, FHORRCH,Y, 2. 734 787040, 2F THIGHB6.28(dd, J =6, 61 Hz, 1H, GAY), 6.99-7.72

.3 307G 1 bl N0 Bt 70

¢ 23 Ha20.73.128.299 30124159, 411795 5648, 11363 66 I¢- 22 Hzk 117.69, 121.98 (d, Jer
—th) l§28ﬂ§1 14 = dﬁz}:m 83 h'é% 59 13333 gdzd 4491—92 1133468 144,12 (d, Jcr = 8

i 1459 55 SE RIS S L5399 D 4L TR 172,58, Lows e

| = 2B HAMAINGQEFForC, N BNF: ¢J,6346988; 5.N; N1 22.84; F,B,224F@Md: C, 63.61; H, 5.19;

F 1 63.25; H, 466N1273F421 -69 WO
NQ%?SB&%Q PCT/ US2007/ 020765 5. 44
N-[ 3- (2. 6-DI OXO Pl PERI DI N- 3- YL) - 2- METHYL- 4- OXO- 3, 4-DI H

L.,

=~

To a stirred solution of (4-trifluoromethyl-phenyl)-acetic acid (0.26 g, 1.3 mmol) in
DMF (8 mL) in a 40 °C oil bath, was added 1.1’ carbonyldiimidazole (0.22 g, 1.4 mmol) and stirred
for one hour. To the mixture, 3-(5-aminomethyl-2-methyl-4-oxo-4H-quinazolin-3-y!)-piperidine-
2,6-dione hydrogen chloride (0.42 g, 1.3 mmol) was added, and the mixture was stirred for 15
-70 -
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01 OH ~O5 To a stirred solution of

(3-fluoro-4-nethyl -phenyl)-acetic acid (0.25 g, 1.5
wonwB)p34489 DMVF (8 nl) in a 40 C oil bath, was edies2007/020765

1.1 carbonyldiimdazole (0.27 g, 1.6 mml) and

stirred for one hour. To the m xture,

3- (5-am nonet hyl - 2- net hyl - 4- oxo- 4H- qui nazol i n- 3-yl ) - pi

peridine- 2,6-dione hydrogen chloride .50 g,. 1.5

mn'ﬁ%qs) i SOIEILWES VAR a%’ﬁéﬂﬁf'}&f&%*@% Pgég‘?dr‘?éfo‘%ﬁ‘b folygn chromatography
(SidalPeE SnethBh@/sohyl@richlvtide @%2850%)ad gite Na36(2 f6htioxoeysipetidin-3-yl)-2-

AL, AR 0 G b

- whitg @1@24@@,dﬂ%)ﬁ¢@brm¢x -Watgis)Symmetry Cis, Spm, 3.9 x 150 mm, 1 mL/min,

24‘@&;#%’1'0794) %1@0 f'%CiJ{ 'W)Sj readW Wﬂ'ﬂ rﬂm5r<é(:k ?%#36 je“r?nn é&g §9%); mp, 199-

| uor O- -rret J_Pacet am de as a | ow sol i
2Q15%60’ %MRXWW é&@) 14-pl (m\iAl GBS ﬁ?rét3|7 ;ﬁm(ﬁé’l CH@th, CHs), 3.66 (s,
28; Rrosﬂziﬁ%ﬂms (m, /GH;NH),%@ (H&nJ J@h?@iz@ﬂS@%)Oﬂ"/o? 72 (m, TH, Ar),

to 5
886, B zmplt. GNP EE0A(s, TH: (ERRARABMAO 90 B2 439 28, 30,5,
a{.m, 44193, S643, andeoCiriBAr)), 1220D @, 2..944 42), 184101 @HH2s 1dH2), 125.61,

1%?'3 3l %33’&2?,%j&i&é?ﬁﬁﬂ’%rﬁgﬁg)ﬁﬁ%ﬁ@%@? g@(ip 1,%}14(, %%CMS MH = 487,

AASICal @l Fré ChdHy NIOFF;6CH7.76, HH. STHENH)23; B, 1112, Found:IC,H57.38; H, 4.49; N,
W Jrgg NVR (DVBO-d6) S 13.76 (d, Jc. F = 3 Hz),

F3IT8% 57 30.50, 41.60, 41.72. 56.48, 115.43 (d,
Jc F = 22 Hz), 117.69, 121.98 (d, JGF = 17 Hz),

124. %246( d.1- e 6RO-PIENVIAS-B3¢2 6 BIORO.PIRFRIBINGOVL)-2-METHYL-

JCGF = 5 fZgxolZEepity DRO-GUINAZOLINSS- YLMETHYL]-UREA
140. 64, 148. 474, 154.80, 160. 58 (d, JCF = 242 Hz
LCVB

160. 91, 169.49, 169. 90, 16 MH 20 = 451; " Anal

Cal cd For C24H23N404F: C 99 H 5.15; N, 12.44; F,
4.22. Found: C, 63.61; H-N N, 12.33; F, 4.20.
5.45 = : '

N-[3-(2, 6- DI OXO Pl PE No3o YL) - 2- METHYL- 4- OXO- 3, 4- DI H
YDRO- N

QU NAZOLI N- 5- YLMETHYLI - 8= L UOROVETHYL - PHENYL) -
25 ACETAMDE F F O NO \' NNO N- ~!Il To a stirred

sol ution afy {hinkd ngbaeroersemyJammﬁﬁwy) 2 ettt l-Q-ol'?@Mq!{-qumazolmJ-yl)-
Ol
P\Rﬁ%"'aﬁgéd"?{‘ei‘ydfeé‘% 48 a»efn%f"wﬂdméfma’yhimﬂef?%'ﬂ 1.8 mmol)

infNEF 68 inLy &G~10 g, v&ﬁ@ddhﬂui‘-chlo'FﬂpHehﬁ lsmcyatnut‘eQO 21 mL 1.7 mmol) and stirred

2- net 4H-
forg écgn ralnn}es 3 egr}%e lalx(t)u% ﬁ¥ %ﬂ‘rgad é«lﬁr%g tergﬁeéar&% (?vi'?' %t y'lil)e lxture was

quamohed withsmettizhot(~1aml). erhiethmsqétm e/awmpmﬁed r Ep !fewuel\sas purified by
ﬂa%Qom#&Q&Aé?@g%ﬁh? (E@IA éﬁ%&ﬁz‘r@ﬁ%ﬁ@en@&HWtcﬁsi%/a_@’ﬁ) to give 1-(4-

sol vent was_evap and t § %J ed
clHyrof-qhag;H) &bt %d@ﬁ? Bﬁiﬁflelgr:;aﬁp]% me(tlg/ 14| ce(a %ﬁlh ro- qulnazolm -5-ylmethyl}-
uﬁehhayaldwmhhyj%meg AN S Hfl%@@%terh Sygine@y C,z, Spum, 3.9 x 150 mm, 1

mIE-/ 3 # Jn ddllg%%ﬁggﬁ(s (l!'j(rglol? P% gd Fo 95/%.in 5 mmt lﬁe)? f nﬂn (62?4 min (98.7%);

mpi IﬂiﬂZﬁr?d@e'&WRmDMS)O yle)édelﬂam&j@n dl, @fm)f:f §9-2.94 (m, 6H, CHCH),, CHy),
4.72 (d, J = 6 Hz, 2H, CH,NH), 5.27 (dd, ] = 6, 11 Hz, 1H, CH), 6.65 (t, ] = 5 Hz, 1H, CH,NH),
7.21-7.78 (m, 7H, Ar), 8.92 (s, 1H, NH), 11.04 (s, 1H, NH); >*C NMR (DMSO-d¢) & 20.70, 23.31,
30.62, 42.30, 56.51, 117.81, 119.02, 124.42, 125.77, 126.21, 128.42, 133.99, 139.47, 141.32,
148.50, 154.76, 154.88, 161.02, 169.49, 172.65. LCMS MH = 454, 456; Anal Calcd For
C2HoNsO.Cl: C, 58.22; H, 4.44; N, 15.43; Cl, 7.81. Found: C, 58.11; H, 4.24; N, 15.16; Cl, 7.80.
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white solid (450 ng, 74%yield); HPLC, Waters Synmmetry
C18, 5m 3.9 x 150 mm 1 nL/mn, 5 240 nm 10/90

WERBSMBA8L % H3IPO4, grad. to 95/5 in 5 mn, kepPCBURI0N7/020765

6.36 min (99.1%: np, 199- 201 C, 1 HNMR (DMBO d6) S
2.14-2.19 (m | H CHH), 2.57-2.87 (m 6H, CHCH,
CH3), 3.66 (s, 2H ArCH2), 4.75-4.86 (m 2H, CH2NH)

5 24 dd, J = 11 Hz, 1H Lo 27 1 12

(4g ad-= JB-CHLORG: M {Y P 3,5 DROXO PIRERIDIN3- L)
N | 130 MRMETER KOs 'YL METHYL]-UREA
41.93, 56.48, 117. 69pl W ©125.01 (d, Jc-F = 4 Hz),
125.01 (d, Jc.F = 5. 610 1Q 9.91, 133.82,

140. 58, 141.19, 148 45 154 1 O 169. 50,
169.54, 172.59. LCMS MH = 4§ Cal cd For
C24H21N4A04F3: C, 57.76; H, 11.23; F, 11.42.

o Bl dietlote é%na%wrawmww-n-s-y»

pivENdive-2,69done hydrogen chloride (0.51 g, 1.5 mmol) and triethylamine (0.30 mL, 2.1 mmol)

nfl"rﬁ)?(@ﬁmé{ Q'sHY@%OwQsJLW%Nrén “YhMiyT Bhdnlyr #sﬁ‘%]at&to 2748L, 1.9 mmol).

N To a stirred suspensi on of
Then e awf%ﬁﬁs ﬁwedzatﬁ%q"hgﬁmparamowpw% Mg Bixtye 3oy yenched with
nfettaasli(di i), 2n8 i sewemhyed reo@emdah IThE rd@lué Olaéfﬁurgﬁed by Jlash column
cgmo a?olg 9)1{# lica Gt h (%oqgs ih g‘rﬂ‘grlé %Afﬂgl}gé% |5% 5;8_|Ehlgro-4 -methyl-
pb@wDﬂJ -2, 61d16xqwm¢r)duaﬁdl)§et-mpdmld4 Q@o 3,6fdlh>@no mlmpblsS-ylmethyl] urea as
al Bﬁﬂyﬁ.t'%%olﬁﬂ eFEUFn%, ¥83 yRid) HPHcaivate Psof!;?ntrﬁ&%@ts%h 9 x 150 mm, 1

over ni he m xture was uenc hanol
mL/min, 2%&'}"1 WP CHENGY! W%ade%%& Brogin, epk S miwi6fidamin (99.1%);
mmsmm °U amm (DM S, 5. nwmnzz:m QFRCe, aﬂhx‘ls)( £59.263 (m, 6H,

rreth l ene chloride 4%9
SR ToRIR A TE M SPECEIYE, 538 A% b, 8 ¥nTe b =g
1R; éﬂyﬂwi) zme;t’rsy(lm 4HOXD); B8 ¢sHIH, NH), 11.04 (s, 1H, NH); *C NMR (DMSO-dg) &

lﬁgé% qﬁ'%gb@ ng;saly%_‘g{%?}'%{, éh’égg)}m?,rlégléligl\’gGE% f2‘4.24, 130.98,

132. 96 X31.59 138166,114138, 1M8/49] 154.784 05488, 1410020 D6LHB CRL.05. 19MS MH = 468,

At SO e R, By fome

169723192183(m 6H, CHCH2, CH3), 4.72 (d, J =
6Hz 2HCH2NH) 5.27 (dd, J =6, 11 Hz, 1 H CH),
6.65 (1, J =
Ay, S mm&m%ﬂmﬁmv'

( DVMSO- d6) A DIR X ' o
117.81, 119.02, 124. g‘zgﬂ? 126. 21 128 42
133.99, 139.47, 141. O 4805& é,’iﬂ 76, 1 54.88,

161. 02, 169.49, 172.65. L 454, 456; Anal Cal cd

For C22H20NSOACL: C, 58.2 24.44; N 15.43; d,

7.81. Found: C, 58.11; H, 4. 24}' , 15, 16; 4, 7.80.

-71 WO 2008/ @8%3QUSIBEﬁEIddS'ZGQFJaQMYrﬁB\yﬂ'}zMethyI-4-oxo-4H-quinazolin-3-yl)—

o SR MR MBI . d ik B BRI RHE I 2.2 o
IR TNETHWILNAtOXE . 4appddeDRE- Qo tealatien 1 SeYanRE P9 mLLREmmol). Then

tfe!mikfdre was stirred at room temperature overnight. The mixture was quenched with methanol

(~1 mL), and the solvent was evaporated. The residue was purified by flash column
chromatography (Silica gel, methanol/methylene chloride 4%/96%) to give 1-(3,4-dimethyl-pheny!)-
3-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-0x0-3,4-dihydro-quinazolin-5-ylmethyl]-urea as an off-
white solid (520 mg, 73% yield); HPLC, Waters Symmetry Cs, Sum, 3.9 x 150 mm, 1 mL/min,
240 nm, 10/90 CH;CN/0.1% H;PO,, grad. to 95/5‘in 5 min, kept 5 min, 6.14 min (96.6%); mp, 241-
243 °C; '"HNMR (DMSO-d¢) § 2.11-2.21 (m, 7H, CHH, 2ArCH), 2.59-2.94 (m, 6H, CHCH,, CHy),

-72 -



10

15

20

25

30

NOONONJ Nt-1 To a stirred suspension of

3-(5-am nonet hyl - 2- net hyl - 4- oxo- 4H qui nazolin-3-yl)- 5
wW@rpsisEBne- 2, 6- di one hydrogen chloride (0.51 BCT/LSH07/020765

mmol) and triethylamne (0.30 nL, 2.1 mmol) in THE

(15 m) at 5-10 C, was added 3-chl oro-4-net hyl phenyl

i socyanate (0.27 nL, 1.9 mmol). Then the m xture was

stirred at _r g;yﬁ#lrrperature overni ght. The m xture was

4.4UEhe Red P th hard10¢: I T 4l Hzplth GHReS-36 (Wb p HealH CHND,
6.9%-2178 (] 614. Ar), 18058 (€SI H] W )\VBR0 D] 1H N, BE NMRIDMSD-U)16 18.58, 19.59,

o] ST EPRYE SR G,6 T2 [, (BP0 0,

13803ny38) 1-53-1{11369( 24%621i164%.87,0i5pA 1 j 160194 316914) > PRt hgMSMBXx0448; Anal

a|?4 ﬁ‘orC&zt YS ‘2? ‘lé? (?gztg ¢ '%9%; %}6 yf)g?ﬂd%la H&g%&ﬁé\%% 36; H, 5.95; N, 14.24.

Symmetry C18, 5m 39x150mn| m./mn, 240 nm

r1n0/ 98, 4@"'3 302 KD IO P IPHIRIBINIIOY -MEW-@X(KQ?-D&YDRO—
n, 6. oYL TH =

H A
'8217222(m 4H, CH M3), 2.59-2.93 (m 6H,
CHCH2, CH3), 4.71 (d, @ 2H, CH2NH), 5.27 (dd,
J:6,11Hz,IHCH)HN6 (t, J =6 Hz, 15 IH,
CH2NH), 7.06-7.78 (m 6 ). 888 (s, | H NH,
11.04 (s, | H NH); O d6) S 18.69, 20.70,
23.31, 30.62, 42.31, 5 % 117. 46, 1 17. 81,
125.78, 126.28, 127.24, NT40 132. 96, 133. 99,

139. 66, 141.30, 148.49, 154.76, 154.88, 161.02,
169. 49, 172 a6Hred GhBirkef 3-(+68inomathpl-2-ethly-EakodHRaminazolin-3-yl)-

p%&&@@%@ Qe h%cggg% Jﬁ?ogge §)2475% 1549mm'6'|) n#te@%aldl-\éfuéé(ﬁﬁnl,), was added p-

to?uoggchlq@eso AB mL, 2.8 mmol) and trlethylamme (6 79 mL, 5.6 mmol). The mixture was
stirred At fhofl tAéE;T W&nlgﬁEN}ﬁEkolser{tM 2va§ox@le@>§@d Hﬂgﬂﬁ@bﬂ'pﬁnﬁed by flash

cqlfn fromstegiapty, 5P aS R R ORAATR KRR ALY -

aminpmethiNYOmisthgl-Bokb-MHIquiazelin-3ybeisuigpe2gi-dioneods a white solid (360 mg,

3
ST D A s o
CHAONID R4 Eetiontdnb S i b s kapt for mir P Jmin (47 3FHEmD, 283-285 °C;
'HHIRTEMS-d ¥ 2197 5%23 V\ﬁsuﬂ‘é'iﬁ% §34(sdbﬁﬁéh;5| 2. ch@wkm 6H, CHCH,

I socyanat e’

Céh) f‘19€fé 0 f(my %’én@@éﬁ?e?&? mdeJ oxﬁe!‘nﬁ@ﬂt“ C’fﬂe7 ?ﬁ 7&“& F'E Wa@') 8.85 (¢,
1nuﬁ£6|?&dcmﬂﬁ) TebHaNoH, Ny, OiMR @Misdlag 5530.826Db.93V@S 29, 30.60,

d | u
SRR o sn P TAE 13500 R AL SR a0l R 89 M, ravs,
1480)n 54180, 464 .96%56.0 4, 16056, [72(63, UCMISINEH Iy 19pAeat fla)ed F8OCa3H2N4O4 +
oJibS: ARSI K e Ly gy o
soI id (520 ng, 73%vyield); HPLC, Waters Syrmetry 018

om 3.5 Xn 2fmbld)xi’ﬂ-émﬁnm1ﬂ4sovﬂm MBT ) 3.4L1BIHYDRO-
H3PO4I  gr PUINAZ SLYLMETHVLKE: YLIBENZAMIDE)
(96.6%: np, 241- “HNVR (DI\/SO 6) S 2.11-2. 21

(m 7H, CHH, 2Ar CH3), 9-2. 94% CHCH2, CH3),
-72 WD 2008/ 039489 P M4 71 (d J=5
Hz, 2H, CH2NH), 5.27 (dd, @ , 6.56
(t, J =5 Hz, In, CH2NH), A8 (m 6H Ar) 8. 58

(s, 1 H NH, 11.05 (s, 1 H, NH); 13C NVR (DVBO-d6) 6
18.58, 19.Teg stlrrg@soﬁglongg'ngwlmg@ug@24[g2lzgnmglgu!@ (8 mL)ina40°C

oit %gth 18as alidett 17D, ca%gylaﬁmldl%e @)431 g126 naaol) 455ti@d for one hour. To the

29. 4 134.
m:!'xn?re 36 {5- an%mor(r)]et’hyl 2-methyl-4-oxo0-4H-quinazolin-3-yl)-piperidine-2,6-dione hydrogen

chloride (0.59 g, 1.8 mmol) was added, and the mixture was stirred for 45 minutes. The solvent was

evaporated, and the residue was purified by flash column chromatography (Silica gel,
-73 -
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136. 03, 138. 15, 141.69, 148.27, 154.87, 155.11,

160. 94, 169.47, 172.65. LCM5S MH = 448; Anal 5 Cal cd
WGo-0008029B#P5N504 + 2. 0 H20: C, 59.62; H 6.05; PT/U82048020765

Found: C, 59.36; H, 5.95; N, 14.24. 5.49

N-13- (2. 6-D OXO- Pl PERI DI N- 3- YL) - 2- METHYL- 4- OXO- 3. 4-DI H

YDRO- QUI NAZOLI N- 5- YLMETHYL1- 4- METHYL- BENZAM DE O HN

00 H C .10 Ta g sti.rr ] xture of . .
mighns s EhgideopBeh o v A gl asrigiany pynetiy1-4-on03.4-
dlpyqne-qudamiwz ~Ydmelihgh8- rhgtﬂylehgezann&d ord light gréendsblid (56D.mg, 76% yield),

B4 SR SA 39,3 )y 0 5, B A 1.5,

gl’ﬁ'l_ to 33/6 im¥rmlin), keifgnim xOUmén 698§%)Smp,r26é@6éfc rHYMR @?Mso-do) §2.18-
2.9Y §+'. N '&‘({He)gf gs ?so%ﬁ %ﬂiﬁA‘W% S@Vz"‘éﬂn%ﬁdc@ﬂ é}?;z, d. fﬁk 9318n, 2H,

col'um dmat ogr aph
CHafH), ﬁéﬁlﬁ%éﬁ%ﬂet Hy Wh £50nT-33-7 dé (m%f%’%) 8t&9(g V'e'i Hz, (181, CHNH),

11185 s, 1H, NH) '3CNMR(DMSO dé)azo 83, 20.92, 23.29, 3060 42.12, 56. 52 ll765 123.98,
am honet hyl - 2- met %g/l -4- 0X0- 4 UI nazol i n- 3- I/g

13432, 22564%1 ‘h@ ass \M%l?% 1§6PM ¢38013H$5 146 49 ‘&ﬁp& 63480 161.11,
1ddF§9C/ 169/¥8, Zgzssﬁ;mm/gmﬂﬁg, Andi 0?&31;(3%2@562101?06?1? C, 64.36; H,

: , n ! - 0 i gradient to

5-&/@'3855% w'%éﬁé ‘goﬁf%‘g%;gz-s. 97 mn (97.3%: np,

283-285 C; ' HNMR.(DMBO-d6) S 2.17-2.23 (m 1H, CHH),

2. 315 gf O7§-’éﬂ€5§b-v- PBsD B 5842 M HYT 4-0X0-3 4-

4. 90-  6)- OLIN- THYL]-BENZAMDE M
CI—|),729/254m/H,'Ar—)__8_8'5—('T7%lT‘FI'T,. : - J = b Hz

CH2NH), 11.05 (s, 1 H, x.b@ G NMR (DVBO-d6) S 20. 82,
20.93, 23.29, 30.60, w2.0%756.53, 117.65, 120.97,
124.02, 125.40, 127.21,)128.89, 131.43, 133.92,

141. 11, 141.17, 148 B 8p, 161.11, 166. 14,
169.54, 172.62. LCMVS %I%i?émal Cal cd For
C23H22N404 + 0.4 H2O @=§64 H 5.40; N, 13.16.

Found: C, 64.96; H, 5.37; N, 13.15. 25 5.50
N- 13- ( 2. 6 TDlaGHedinRXiakRE BF Migaﬁﬂn)nmﬁﬂm&ﬂ:hl‘éthy“mﬂ-qﬂmﬁablm-3-yl)-

P G Tl s BN i

chiroanagyl chl@ide®R] min2 BIRniBand , N-diisopmpy ethylsming £.62 mL, 3.6
2 afld ffixtdre lvas G%MYA&H iemeﬁZrmg‘ﬁt ('ﬂw%glvgnt vaa-s QvdpdRked, and the

t d f
regdr%vsvasl%% b R S R pTometogieRny (A Pk Bt pomishylepg chlorce
4%@6%} tdgive 4-0hldtooiN ¢ 3413 6Hd st e+pipehill ink3- gip-2 (hetind-4gnx o B,Bdihydro-quinazolin-
eltl%yl]\;\&%zrﬂ’gigg Qﬁ a @We stohﬁ dYoh r6§¢y d)st}hgf ; ﬁhéafté}g sf}rgmetry Cis, Sum,

eva

3 Wasi 5P o flj ral/ i, 2I“P as‘thz’B‘P GWEWFWNH&%F grptignt(tsP$/p ¢mS min, kept for 5

m8Ek. 18 n'?l?’} %P B3/ %%gcpﬁwfﬁ%ﬁ%{cp&%@ﬁ 8223 (m, 1H, CHH), 2.58-293

met hanol / met hyl ene chlori de 4%
(my SR CHE R, @it d 2 BP 88 AMod -G, %ﬁr@?h&/’r 64‘ 1d¥% 18, GH), 7.33-7.96 (m,
71@'@}@” er @UiH) 229 llliniermEltlmS'(l 1$r Rm)h% NIV ZONIS eSS 282, 23.29,
30. 6(942 29r5%esr31 Tc’lo7ls'6d1:;4 16, 151952 193/91 3150, 1; '132.95, 133.95, 136.13, 140.69,
148.52, 154.84, 161.10, 165.23, 169.54, 172.63. LCMS MH = 439, 441; Anal Calcd For
C,H1sN4O,Cl + 0.1 H,O: C, 59.96; H, 4.39; N, 12.71; Cl, 8.05. Found: C, 59.80; H, 4.13; N, 12.61;

Cl, 8.30.
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HPLC, Waters Symmetry C18, 5m 3.9 x 150 mm | nL/mn,

240 nm 10/90 CH3CN 0.1% H3PO4i grad. to 95/5 in 5
WORe03/0k@pet 5 min, 6.00 min (99.2%; np, 263-26BCTUSINIMRO765

(DVMBO-d6) S 2.18 5 2.21 (m IH CHH), 2.38 (s, 3H,

CH3Ar), 2.59-2.88 (m 6H, CHCH2, CH3), 495512(m

2H, CH2NH), 5.26 (dd, J =6, 11 Hz, | H CH),

7.33-7.76 7H, Ar). 8.89
11. 05-%s, ﬂ#@ o,
23,29, 30 QUINAZOLIN-S VLML

125. 40, 127.76, 128.26,9013 ,.133 93, 134 23,
137. 65, 141.04, 148. 50 , 161.11, 166.39,

169.53, 172.61. LCMV5 Anal Cal cd For '
C23H22N404+06H20;§‘ ;H10545N1305

Found: C, 64.36; H 22 5.51
4- CHLORO N-1 3- (2, 6- Dl 3YL) 2- METHYL- 4- OX
O 3, 4- DI HYDRO QU NAZQOLI -YL T -BENZAM DE O Cl

HN OO NO N- 15 To a stlrred mxture of
3- (5- ami ndivet diyled Rrixretetvf B-(3-amirometiyt Qinralndidi axo3tH gy inazolin-3-yl)-

p?PnDﬁé 9'6%%.@}.2&?8{‘%1&{0% 8. ﬂf? Pl‘ln% a)ﬂg aé&%ﬁt%leg(lo 13, was added 3-

flopiodcozdybshieyde (BAS o1l Ad HORFAGA, N-aiisopneryl Sthylagting (0.61 mL, 3.5

nhhdl). | BRR%IRMRY wfstshvrle@m rB6m tdnPvefight 3TRe sdmm &Jas ewsorated and the
m xture was stirred r oo mte overn

resiug 3t Pificd by dath “é’c“éﬁ" °'Hﬁ‘aat9$féphyr(§§1°ﬂ a% ma@awmhyt&ae chloride
4%]96%)&6 Bive ol-[3n@2, &Mbmﬁba@‘ Bp1yY)-2-fiethiy G- og@ B ,4-dihydro-quinazolin-5-
nmet. hyl en °/<19 t 0.0
l’mqg? ﬂ/u?\i_ [ngiagn %e zg OXO cﬁlohd?&lg g oly e?cg ll-ﬁ’?—ﬁ ahers §e'mmetry Cis,

59m33 9 xdi5 6 yruiw, G -ralmim 240 inm, 1@9@/CHE¢HWH]% Hel?QAaanadllentas 9%(5 in 5 min, kept

' ' %y bl e\ V ) { )
43, 590 i, SEA L) Bl Tl GR38 T . i 2.5
2GR enpid, GHCAHEEON4- WG roatl @h2Hy 6HGEI 5i2% (9, di=rP, 1k &t 1H. &), 7.36-
730 Dwgm AD), 1)%8'(! nH(ﬁﬁs(i% cngﬂi’ 2765 &WH@IHB‘"‘WMR (DMSO-de) & 20.79,

2807, 3@1—?@-@ 1(053)58 143@7,1(514(% tlﬂTSZQH wmé 153%1%%}@1 134.16, 124.99,
130.62, 13d.622134 12 H36 G 136613810799 Ga 78w, 18529( 60.29,)160.90,0%3.62, 164.99,

haplchaigh s s, 42 oy il 40 1511
463 7/NOB.041 FA4.45 Folkb (58).32,28 448, N1 P97 F, 4.2B82. 95,

133. 95, 136.13, 140.69, 148.52, 154.84, 161. 10,

165. 23, 169. 54, 172 63. LCMS |VH = 439 441 Anal CaI cd
For S¢32 HPOA31(246 O-PIRER -X 4-DIHYDRO-

12.71: C QEINAZOEX MEERYE] /V:-BENZAMIDE
a. 8 30. 30 -74 WO 200%/_0@9 PCT/ uszoo7/ 020765

5.52 CF.

N-[ 3- (2. 6- DI OXO- Pl PERI 'EFf?N 3-YL) - 2- METHYL- 4- OXO- 3. 4- DI H

YDRO OUI NAZCOLI N- 5- YL - lﬁLUCRO BENZAMDE O N F

<

To a stirred mixture of 3-(5-aminomethyl-2-methyl-4-oxo-4H-quinazolin-3-yl)-
piperidine-2,6-dione hydrogen chloride (0.45 g, 1.3 mmol) in acetonitrile (10 mL), was added 4-
trifluoromethyl-benzoyl chloride (0.30 mL, 2.0 mmol) and N; N-diisopropyl ethylamine (0.58 mL,
3.3 mmol). The mixture was stirred at room temp overnight. The solvent was evaporated, and the
residue was purified by flash column chromatography (Silica gei, methanol/methylene chloride
4%/96%) to give N-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-0x0-3,4-dihydro-quinazolin-5-
ylmethyl]-4-trifluoromethyl-benzamide as a white solid (420 mg, 67% yield); HPLC, Waters
Symmetry C;g, S5pum, 3.9 x 150 mm, 1 mL/min, 240 nm, 10/90 CH3CN/0.1% H3PO,, gradient to 95/5
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N NL OTo a stirred m xture of

3-(5-am nonet hyl - 2- net hyl - 4- oxo- 4H qui nazolin-3-yl)- 5
w@rpsisEBne- 2, 6- di one hydrogen chloride (0.47 BCT/LS2007/020765

nmmol) in acetonitrile (10 n), was added 3-

fl uoro-benzoyl chloride (0.25 n_, 2.1 mmol) and N,

N-di i sopropyl ethylam ne (0.61 rrL 3.5 mml) The
“mxture was stirred at roomte overn

L
POkt HAS TR AT 2ShmB S-25 8 MO ISP ) 8318224 (m,
llbbCPﬁhﬁ‘@@Q@W 6BNCHTR, QUTARNY4-§.5i [thCAY, @9LNH), 5.27 (dd, J = 6, 11 H, 1H,

eIt AL R X4 yity el b p8le! Biriaps Scgiym comso-

dsydI20-8Q| i 3roesz 80.60)42.31,056y360e1 168, 124328, 1 08R-1beAz,a0s 4., 12S.7a, 128.16,

{3 15%' '1@3 5539712% lﬁi?s"l%ﬁ%bhfs‘t sE'Ptsg I ;’\fés‘?ffg} @éﬂ:‘?ﬁ.%. LCMS MH

= m@waocalcwm@mm@aw @48 tH,00CO%57.38; Ha 43 91Nl 1.64e Pt 11.84. Found: C,
. ) Opn Nsg 98. 8% ; np, 240-242 C, | HNMWR
5(@&é§fg% SR ES, (m |1 H CHH, 2.59- 2.93 (m
6H, CHCH2, CH3), 4.93-5.10 (m 2H, CH2NH), 5.28 (dd, J
= 6, 5%1 HN-?L%(»&&XOYP&@‘RUBNQ(W ZIMENDVL-20X0-84.DIHYDRO-
H, IN-5- ML ME T EB%MOR%MXY—BENZAMIDE
(Dw5c>d6) S 20.79, 15 23.0L 7"§5"E"‘Z“6“36‘3@“““""““
113.94, 114.24, 117.52, c- 118. 36, 123. 38,
123. 41, 124.16, 124.9% ‘- F130. 62, 134.12,
136. 52, 136.61, 140.79 1¢g 4F 155. 29, 160. 39,
160. 90, 163.62, 164.¢ .,n, 169. 45, 172.60. LCMB
MH = 423; Anal Calcd ¥ ¥ :
61.51; H, 4.65; N, 13.61, A.42. Found: C, 61.32;
H, 4.44; N, 12.97: F, 4.27. 20 5.53
N- 13 ( 2, 6-TolaK@ePmPERE Bf M Baminpmethyl=-pethyl4 Oxo48-quipee{in-3-yl)-

e 2 6- dlone h§dro qlr_l I_<|‘¢IL0\]r|de (0. 49I i‘: 1.5 mmol% in acetonitrile (10 mL), was added 4-
orqqmt}@éy-}qerﬁo@ chigrifg (034 mL, 2. %G"?ﬁ 3&'\9[‘% l\bgnsopropyl[z%ylamme (0.63 mL,
3 317(r50|§1mmfdil§/4)vas?stmﬂ bM'borﬁ-tﬂproﬁh'B qummaz atht Boldeny Whs evaporated, and

thﬁﬁgsrc{ule %ﬁlg gléréfé g n?r col?% n%l;])at%gggr %ﬁnc gil m&%ano}/methylene chloride
4%(9674) to gioert [By(P 6bh¢maybertdiﬂ Dy )demetby!3Boxn:3,4 ity drenpiinazolin-s-
y@ﬁﬂnyﬂm bll'fﬁlb}o%%{ogi?-‘ﬁtngﬁ\méla@mgte é& d5(§7(mn 5'31"/1?’%' Eﬂ%‘ a{PLC Waters

xture was stirred roomte over ni
SO E et e SHmEe ] iy R L agh B Do gradient to 9515

mbymfd ﬂ&ﬁ &Gl rHi?me sh h@%&ﬂbﬁs@&leb PCAHBIMR (DMSO-dg) § 2.18-2.23 (m,

lég? J@rre 7081/?3 E‘ ﬁ?ﬁf& ¢1’g§ 478 (%ggg@ﬁ{g]&&%@g@@dd} 76 11 Hz, 1H,

CWW‘G&OT]&!I,(%H A5 9.05 (t, J = 5 Hz, 1H, CH,NH), 11.05 (s, 1H, NH); >*C NMR (DMSO-

| et sab LA f t z ' ' '
o TR0 L S I R AR B2 8o P 130
1490.65, %48.50 169r33,|154B4,nti6h.1021466.061 69158/ B-6GHBOMSIMIHYS 489; Anal Caled For
P {yt A 2 3
RIS R PP e P R g s s
(97.2%; np, 253-255 C;' HNVR (DMBO-d6) S 2. 18 2. 24 (m

I H s@sH) N-B-0%B1OXo(PIPERIDIKHCYR) -2 MBTHYE - £60X0-34-DIHYDRO-
(m 2H CANNAZOLIN- ;-BE]SIZHMIDE H CH,

7.36-8.13 (m 7H, Ar), =5 Hz, 1 H CH2NH),
11.06 (s, | H NH); 13 (DI\/SO dé) 8 20.82, 23.28,

30. 60, 42.31, 56.56, f 124. 28, 125.39, 125. 44,
125.57, 125.74, 128. 50 O 99, 131.41, 133.98,
137. 96, 140. 45, 148. 50, O 165. 12, 169.54,172. 6
3. LGV WH = 473; Anal N@QI For C23HI 9N404F3 + 0.5
H2O C, 57.38; H 4.19; N, 11.64; F, 11.84. Found: C,
To a stirred mixture of 3-(5-aminomethyl-2-methyl-4-ox0-4H-quinazolin-3-yl)-

piperidine-2,6-dione hydrogen chloride (0.59 g, 1.8 mmol) in acetonitrile (10 mL), was added
-76 -
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57.01; H 4.05; N, 11.53; F, 11.56. 5.54

N-13- (2, 6- DI OXO- Pl PERI DI N- 3- YL) - 2- METHYL- 4- OXO- 3. 4-DI H
WO DR8039489 PCT/US2007/020765

QUI NAZCOLI N- 5- YLMETHYL1- 4- TRI FLUOROVETHOXY- BENZAM DE 0O

HO[F F 00 HA4N{ O To a stirred m xture of

3- (5-am nonet hyl - 2- net hyl - 4- oxo- 4H qui nazol i n- 3-yi ) -

pi peri di ne-2, 6-di one hydrogen chloride (0.49 %, 1.5
bengey! );hlpﬂdea(ge'&tlm 27 mpo]) ppd glt_s\] -diigppropyd giylamine (0.77 mL, 4.4 mmol). The
mixtiré wgftmtahﬂ;wrtb.ap I&WS nGibited. I TR s6Nem4valieyapdratedaAdl the residue was

T RURIT A A K S e

NB4(26-dipxo-pliperid - 3+ 2iH2-mebyl efvaoed, &t hnldroaquihazelimeS -y gthgllcbenzamide as a

soﬂ%ﬂtéﬁlarﬁngﬁwngr%gene O?rlggmni%ﬁg /gﬂm 3(9S§<|156:§m 1 mL/min,
240rr[n3 1090 CHCHD L YoithBO:. @radient 59>|9)5152mr$emnykem4foo§ 61"3 541°d1’ﬁ (99.6%);

}5%9 ﬂ@b@aﬁﬂimwgﬁmso- )82 17-2.23 (m, 1H, CHH), 2.59-2.90 %m 6H, CHCH,, CHs),
4-trifluoronet hoxy-benzam de as_a

S 08 (b CRNEDSES Clb 1 o Vs | PRt LS, Ach 893 (1=

H§mH &H%NH) (ljﬁQ)sr(mm {'PC NM}Q(‘IQMB(DMJ-QQ@@ le&@l\!td)sol 4902, 56.53,
4 radl en

ng @41% (3895987 zqndzs %88%8’ 1@3.9;,@@23[)&7@@9(1&8 29, Y54.81, 161.11,
165.2631 .23 112162. ILONS KHHF 402 .26} Qal&PF ¢ri, FeEN.OCHAR H,0: C, 63.91; H,

SR AR E R u), 5 0s () s

Hz, 1 H CH2NH), 11.05 (s, 1 H, NH) 13C NMR ( DVBO-

d6) $560. 82 DECHEORGBR-B12.645020-FIPERTDIN-3 A 100 -METHYL-4-0XO-

120. 70, 13% BRavBRD- INAZOLIN-5-YPMEPHY LB FZAMIDE
140. 65, 118—51—1'50‘%1_1'54 84 161. 10, 165,

169.54, 172.63. LCVB c. Anal Cal cd For 25
& H

C23H 9N40O5SF3: C, 56.5 92 N, 11.47; F, 11.67.

Found: C, 56.32; H, 3 0 1 23; F, 11.56. 5.55
- N-13- (2. 6- DI OXO PI PE 37 - 2- METHYL- 4- OXO- 3. 4-DI H
YDRO- QUI NAZOLI N- 5- YL L AMDE 0O HOOHNDO

30 To a stirred mxture o

3- (5- am nagngt . i e
pi peri di n?sga Sgwgl? g‘ﬁ’g%r&% ‘%‘ﬂ@ﬂ‘f&ﬁy Pwmé&h ‘R"’?'w‘w“amh 3-yl)

p-mﬂwe 2 frdigne hydrogen qhéor{df@ &, 1-Amemoldw é%ftomt'?ty%\‘/bm was added 3,4-
du%QlQ&/ BE3248 OhIBGdé dd&@?/s%ﬂcﬂﬁ&'d mmnwpr@bl Qkylgiaing @o SmL, 3.3

"WT?D 2Th& n}ﬁg{tﬂ{%was-ﬁﬂged %rg)&lﬁk p&rg L S‘P nluieg djriet SO voegén w%s eva orated, and the

- resdloe ¥as purifietd &g ,ﬂas'ﬁr@hgmi cheorhatography(Sibioa gl odethanglimethglene chloride

4,655 IHI, el \/ -
4/«;%%/%%?@?@? 4= (9&”] anon ﬁt)?(g lggl‘g(!ﬁ”gﬁlﬁ] FTQH?‘ 9%(@-@'1 dihydro
qgmﬁ@hn S-y methyl] benzamnde asa wh ite solid (450 mg, 70% yield); LC, Waters Symmetry

cl; §13n,(3%0 £150 Q%01 PALRREA, b0 nm; /90 CHJON/DY Yo UsPOY Qaradicht € 95/5 in 5 min,

B L

25832.99.(4, m,l@ﬂcmmcﬁ,),mgm 08 (m, 28) CAENHY, G/26QdCHIZFAN1 0 HE%4 H, CH), 7.34-

e A L5 S A 5 2 D el 0

23.29, 30140, 42.301 B5.52,2.15966,21290 7, 1?5.56 H 27GI8CHD, 28CHB) 76, 131.31, 133.97, 134.11,

134.56, 140.39, 148.50, 154.86, 161.06, 164.10, 169.53, 172.62. LCMS MH =473, 475; Anal Calcd
For CyHgN4O4Cl; + 0.1 CH,Cly: C, 55.09; H, 3.81; N, 11.63; Cl, 16.19. Found: C, 54.88; H, 3.60;
N, 11.46; Cl, 16.38.

-77-



10

15

20

25

30

4.92-5.09 (m 2H, CH2NH), 5.26 (dd, J =6, 12 Hz, | H,
CH), 7.47-7.94 (m 8H, Ar), 8.93 (t, J =5 Hz, | H

WERERI94841. 05 (s, | H NH: 13C NVR ( DVBO- d6) PGI/RS2082020765

23.29, 30.60, 42.12, 56.53, 10 117.65, 124.01, 125.43,
127. 20, 128.37, 131.30, 133.95, 134.21, 140.99,
148. 50, 154.81, 161.11, 166.26, 169.54, 172.62. LCMS

MH = 405; Anal Calcd For C22H20N404 + 0.5 H2Q C,
63. 9357 H, N-B8-@$-DIOXQPIBERIDING3Y L)2-VESTHY L 4-0X0-34-DIHYDRO-

N, 13 45. QUINAZOLIN-5-YLMETHYL|-3-TRIFLUORGMETHYL-BENZAMIDE
3, 4- DI CHLORO N-f 3- (2, 6-BKOXO- Pl PERI DI N- 3- YL) - 2- METHYL-
4-OXO- 15 3, 4- DHI—IYDR%@L?ZQI N- 5- YLMETHYLI - BENZAM DE

Ocl HNcl OOHNGPTO stgbmwixture of

3- (5-am nonet hyl - 2- met hyl - 4-lox - ui nazolin-3-yl)-

pi peri di ne- 2, 6-di one hydro J;ll\orl de (0.46 g, 1.4

mml ) in acetonitrile (10 nij, “was added 3, 4-
di chl or o- lygazawtd hltioh bﬂ@-trﬁfﬂlogiﬂn@hylfbeﬁzomw 0@28¢, N5 mmol) in DMF

N- SO | ethylam pe (0.54 0 ). T .
Sl i A0 LE N ety Pl F ot Ran ishecle Ty T il and stied for
orfedioue nl'hewas(Saﬂﬁmm’fea'tyd}d maind- 4t-6)®-4H—qﬂ§hIhohn-\Ba£t) piperidines2]6-dione

QI¥ enc nge (]tO ?Igr rﬂ% Q'gsr 8 Illgrleg fo qg mmutes The solvent was

ne Cc

an O
e\@pera@d,camd mewh{eava(s zueﬁ%ﬂ h)’xﬂﬁsb cplamp ahmmatographzcwawl, -
méth ot Byigf@ 49@/‘96%2?0%:%‘1@3-& @L@tdmp}pehemmm 6 6nélByl-4-0x0-3,4-

avvhltesoll i.el d
dilydtaping2oligs sy'gfeﬁv'l%qyﬂxorf@ethm nr i ?PV%X’E?"? Fafid (440 me, 62%
yi¢ld); SPGB S} Phntdd @Y, SEMABLD @150 ren, AShE/min, 230 min) 10/96 CH;CN/0.1%

ARy s S §5, B g S5 3 MR oo

3 BH7-2CBCH2 | HOEBY), 24879 I5(nf) $H| RyICZH, CIHRNPH-5.18 (AG2H,de2NH), 5.27 (dd, J

=% P ) ~ Y/ X . o ' Nk

565 g o 3 PRI by g .
NMBEMEB)ds 3 207803.29,29.60042.20 5602, 142.68012388 (62¢+ = 3 Hz), 123.98 (d, Jc.
.7331—;2173%) 131%‘3}5 11hs. 5%25275)@ (dll,?f7—538ﬂz)1?2@ 1%§d J%%Q ﬁﬁiz) 129.72, 13137,
133597, &35 0516106‘6 ‘4%‘21- 1%86’11@9 0231648516954, | B\S- WMSMVS‘ 473; Anal
CAE® Forf\glH, 100,64 C368.59H, GABHAS NA86} B £2:06) Fbukd-2C5219; @, 3.84; N, 11.86;
FS%.(g)g; H 3.81; N 11.63; d, 16.19. Found: C, 54. 88;

’I-I, 3. 60; N, 11.46; d, 16.38. -77 WD 2008/ 039489

PCT/ US2007/ 020765 5.57

n 134 5(53 6 W23 Q- b1 G%G hipriniv - ¢1 M MiFad X Exo-44bitvprO-

(J UINAZOLIN-S-YLMETHYL -4-TRIFLUOROMETHYLSULFANY L-

ClJINAZC]_I NZAM

I OF N | OﬂO N/ NLToastlrredsqutlonof
3-trifluoronethyl - beh;«oﬁ id (0.28 g, 1.5 nml) in
DMV 5 (8 nL) in a 40%C : gded 1.1
carbonyl di i m dazole (0.27 g, o0l nd stirred for

one hour. Then A
3- (5- ami nonet hyl - 2- net hyl - 4- oxo- 4 qui nazol i n- 3-yl ) - pi
peri di ne- Iobrstitreduspension of 3-(5-aminomethyl-2-methyl-4-oxo-4H-quinazolin-3-yl)-

piperidine-2,6-dione hydrogen chloride (0.49 g, 1.5 mmol) in acetonitrile (10 mL), was added 4-
trifluoromethylthio-benzoyl chloride (0.37 mL, 2.2 mmol) and N, N-diisopropy! ethylamine (0.60
mL, 3.7 mmol). The mixture was stirred at room temp for 30 minutes. The solvent was evaporated,
and the residue was purified by flash column chromatography (Silica gel, methanol/methylene
chloride 4%/96%) to give N-{3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-oxo-3,4-dihydro-quinazolin-
5-ylmethyl]-4-trifluoromethyl-sulfanyl-benzamide as an off-white solid (520 mg, 70% yield); |
HPLC, Waters Symmetry C;g, Sum, 3.9 x 150 mm, 1 mL/min, 240 nm, l0/90 CH3;CN/0.1% H;POq,
gradient to 95/5 in 5 min, kept for 5 min, 6.70 min (98.3%); mp, 236-238 °C; 'THNMR (DMSO-d¢) &
-78 -
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hydrogen chloride (0.50 g, 1.5 mmol) was added and

stirred for 15 mnutes. The solvent was evapor at ed,
war@sibmsy esi due was purified by flash col utm PCT/US2007/020765

chromat ography (Silica gel, nethanol/nethylene

chloride 4% 96% to give

N-[ 3- (2, 6-di oxo- pi peridi n-3-yl)-2-nethyl -4-o0x0-3,4 10

di hydr o- qui nazol_ i n- 5- I net h é& i fl uor onet - benza
237 a204. S RS i B AT 3T BB CHBES .26 (46,1 =
6, WAt SHSYHNETI6Y8.631@E, 78IMAn39.92 &, 11556 HAH) cmNHm n1.02601H, NH); '’C

IO I G B B G385 Bdhon s -

HEDMEX6) 629.28 (7 I 2308(1Hz), 133197, G, 1. 5812090, 148152,854.85, 161.10,

IW@% ?j"_%@wi}?sé&g Aﬁ»"??'r %@!ﬁ)@ﬁ 1@6 §15"1J1 fn,q C, 51.63; H,

4225}\!@4718}59%}%2]\@—95 FqundpE, 5(1534 H, $-|97 MH)IO 3@3&;62_@51’;\'\{4:@8
( DVBO- d6) 8 20 79 23.29, 30.60, 42.29, 56.52, 117.68,
123.85 (q, 3 Hz), 123.98 (d, Jc_ F3 = 273 Hz),
124. 3589 1% 127.90 (d, Jc.F = 3 Hz), 129.19 (d,

Jc_F = 32si49)1, TS ikhibifi@dAdy idBSIHAY, 135. 05, 140. 50,

%8_52731§4 %%fal ol%d gl%ponucéﬁr E@%ﬂéﬁﬁor&norgg&ﬂ%nog\@e obtained by
Figol) Hypaque (Phageacid- Pis¢awgay, NEAINAD: desitySgntlifugatipn. Geldvare pgiltured in
Rﬂ‘ﬂﬂl 3540 (LFfe Tl@hrB% ieg OGénéﬁland NY, USA) supplemented with, 10% AB-thuman

O Bl BE 3OYL) - 2. NETRN L~ 4 OXO- 3, 4- DI H

emml Blo-products Woodland CA, USA), 2 mM L-glutamme, 100 U/ml penicillin, and

i MEII'[IX&\L Khpik &)l FLUCRC]\/ETHYLSULFANYL-
@é‘&%&‘s&“@ R o o) o

stirred s E?B@%Q ’6|1105(5:F“S) are plated in 96—wel| f{g?-bottom Costar tissue culture plates
(Corhibg, NV ,MUBKEY if Yiiplikats e CBIY arélstinifatdd-vighi LPS gfedm Baldoyiti)a-abortus equi,
SP 3 crtI n%l Eel 8§¥ omg,t)uns By Qggg%q nC hl Ioflinai:l t deoﬂ)%egncg or pre?ence of

I'h~ace rr1e
cctmpdlhdso rGompohydstpnévadeddwaredndre dia$0d1~re|ddreD(\(SCBOSlma) afid further dilutions are

dMQJI ):ulf’i‘:péjmuilu# 19|He§ﬁﬁf)p&y‘:lre @&hWhQ%Q%IQQOQanemmtroﬁ il all assays can be

% he mxture was stirred
atrﬂum: ¥4 Compowys grerpddegde C%l{ﬁddtﬂua?%re Lpér?a"‘t’lﬁ*é% e@‘?'lﬂ gEs then
mmtdaum 18-2hddys 4t 13a%NinGOk QDY 478 sOpEAiatitddO thed Sllebed, diluted with

clipasmeBon aay eseorgipari el by SR Erigaen Bosi. A g, 1Cs ae
calelilfedpsinpaoallingar regression, sigmoidal dose-response, constraining the top to 100% and
P AR A oRar e o

Symmetry C18, 5m 3.9 x 150 mm | nL/mn, 240 nm

&g/ ?Of g:'B@%% Mfﬁmﬁm -3&%9&&%:1% 10645 |n 5 m n R o
(DB d6) PEMG areiepisishsf e o B oy 48 PEME m 10 mi
canplidte Zhedilin{ (RPMT 11640 Eﬁﬂﬂ)e,meﬂtc&gﬁtﬁ 18% Heat-infdtivatett€@tid bovine serum, 2 mM
= 6, 1 N
L%;Tmﬁ l%@%r?m} ng(gihg eﬁlg ?ﬁlﬁ%sﬂ%?my:&gfﬁr t]({ cm Ess’ue gtillture dish, in

3HL, 5 o €0, Gcidbdtdr, forlID-bminstes.| Thd, disiH) rinskd @ithNddium to remove all non-

oGGARCSAL, 5 & 82,508 e Betedon g B Bl By

(Rbggmq@nQ and Dgnapead (ngal)-m)xturggg eoeTy 11(3!@ nan-adhg@nBABMC: 0.3 ml Sheep

Qoésg Iéd Seate, 1]5% aﬁt'f?-C:l“ﬁ6ll5]19’an§ gﬁo?@%&%ﬁog 23 ml antl-CD19

bq_ads,; OHZ(D‘II anti- l-g_]_A gtgss IHbeadq. agQ 56 N anficCI3 1A begds. o hggellq:and bead/antlbody
m})gur@% roﬁ%%d—o@er-é@ ngtA&O 4o ml%ut%z at 4NZI i’gnﬁ’e%- T &lls @re2r§m0\Fed from beads

usmg a Dynal magnet Typ|cal yield is about 50% T cells, 87-95% CD3" by flow cytometry.

Tissue culture 96-well flat-bottom plates are coated with anti-CD3 antibody OKT3

at 5 pg/ml in PBS, 100 pl per well, incubated at 37°C for 3-6 hours, then washed four times with
-79 -
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5.59.1 TNFa I nhibition Assay in PMBC 10 Peri pher al

bl ood nononucl ear cells (PBMC) from nornmal donors are
wobioaiosadd by Ficoll Hypaque (Pharmaci a, Pi scaPemag2007/020765

NJ, USA) density centrifugation. Cells are cultured in

RPM 1640 (Life Technol ogies, Grand Island, NY, USA)

suppl emented with 10% AB+hurmn ser um (Gem ni

Bi o- products, Wodl| and, CA, 2 mM L-gl utam
compiere mediume AP ¢4/ Vel jpst befere qustss gﬁ Afdedy FQE‘PBWE P dc'mef’ & 20 times of

firk® m@hmﬂ?&?)n tlstlu'i'b Joitive 9t(62~e1|t pIRe. Emhi o%)‘ceafra.dals ate@BoitN 0 uM to about
0 O st ar I SS S
o feishint, A MNP PR aseas a8 it BB P cqplpe forthe s

204 diliotiorRS 200 pdfrinSatorDvVI8Olaad sdyiaily diduted) s into 3i%) MVISAt Coropound is added

atLlB él.? er’20 ;.l] qu(?tltllre to H.%bl\f’i‘éo L d‘[l.g*t&loil l)f]&‘ll % 'a:uitm%s are incubated at

presénc npoun ounds ‘provi de
3ner SaMnC@f for agmm uedzlsummﬁﬂ@@a@ﬁyzgdﬂc)r Ibﬂdmﬂ MIPker by ELISA (R&D

S)%Iée:mgﬁ ! I?snzc'an%‘rh?hl’ 9(? Pevel:s gﬁﬁ?ébw gd L 3’ oun pr u%fﬁ#l the gresence of an

e use concen
argamt bia czﬁ:pabnmwroﬂdeds%enﬁ;mp@MSalauI@ted\dsi@nmuwed liesres§lon sigmoidal

d#;g-?ésigﬁggg’oﬁstﬁmgsﬁwé t@tl b(p% an@%utcﬁn & (?%t, E‘lﬁﬂvmé %le%tsﬁ)ge (GraphPad

i ours Cin5 %CO2. and supernatants
Peigevi®dn col | ected, dil ut ed with culture medium and
assayed for TNFa Ievel s by ELI SA (Endogen, Boston, NA,

USA) . r | cul at ed, usi ng non-1Ii near
regressi o%ss § M&%@@%onse constraining the

top to 100%ldines Naywilva iMUDZ3/ndlU T-G\aregptaingd fadyh theddegehe Sammlung

e
obteingsbiyere shetAmerican Tpe Gulsora GelleoBNTIM 492565, WA, Usdhip Cell groliferation as

indRGHed BY (Ml&ﬁégc§ﬁgﬁt|§m%&&rw fnhlll%@l%mes as follows.

Leglt [Jlt Q?ncf?:g}lggfggbft%; §<|P6'§V§ﬁ iP tf15|a ﬁO @s %Orelj jiypedia. The cells are pre-
tr&dté PR IDEBATH 00N dsHE AboliD 160011 0,i 15 6.0 £0.014l0t001 £0.61508 land O mvBG. a final

e Ao kA% S0 T S e s . o

TZRbUrs @ieempticuiié ﬁﬂ%yﬁ&@&t(ﬂ%&rﬁ&hf@hﬂe@ﬂddﬁl tagadhhveell, and cells are

A S8y AL LRI, A2 PHISERA, (BB v

oiih @mfFiltaGH/C fibteisplategBetkirmBerYhiing axel har@istds (Tdrbtet), and the plates are

|- : '
alg(pv%g %@Z&r\{?rﬂ\%k Al@[ Jgg?P?(?(nglaag@ (Qg ﬁm{;ié .ﬁ%@d apcfé%gt%s are analyzed in
TheGapst NXFdPeckpidy Bach wstldsionntel Boycppe gunus. Rergest ipkibition of cell
pxro‘m'eaztt%q lﬂhd:’uﬁ\’&rby%'@&aélﬂé al® Qr;ﬁl@at& d’hutneﬁnaa&mé% theWwN$® eéhtrol (0 %

e.renoved ad us a ma
inhiHiTank BRSPS P gL LS BRIt (ks SeRatE P gis. Final ICses are
célbwdatecysirgrentlinear régresion, s:glhmdaleb%wwm férastraibiog tertop to 100 % and
i OKT3 at 5
b&ﬁfﬁ’% %P‘g§g‘9’%‘g‘q’f’%mp€gﬁ apgﬁ?c% g’t‘ggggt 37C for 3-6
, hours t hen washed four times with -79 WO 2008/ 039489

PCT/ US200%/432 165nu iSitRiodRetl UMmhdb@k / Wel | j ust
before T cell are added. are dilu
e o Shiehrevels B hadisd DI o1 L euph L hgieuit provided

hé}GrthEd 1 hquk,abe. stiriulaadd veidnbedini af Epo R &ID Systros)tforlID dvinues. Cell lysates

arge é)rreéxalhed Iggc? 9 9‘% {nMa r%péglpﬂ%feg gvﬂﬁ 8 t'ec IQQPR!E Q:d%PBLtQX Ergrggdlately by
SBStRAGH nimghur@bptsgive prebed %*Dmmﬁao-éér (Sgr47§ og Thidp®glphospho-Gabl

(\16§) | EHb?, I&Sg/0 dlYPehd [RIVPAYOShd aha LA astérim 9dd Ilna?&rus@QQmageQuant

culture ive a final DMSO concentration o

F%"’%(’\WF%“&?Y Mithbated at  37C, 5 % C2 for 2-3

days, and supernatants anal yzed for IL-2 and M P-3a by
ELI SA (R&D Systens). IL-2 and M P-3a levels are
normal i zed to the anount produ%ed in the presence of
an
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anmount of a conpound provi ded herein, and EC50s

cal cul at ed using non-linear regression, signoidal
waelo®s/sEsponse, constraining the top to 100 % PEMUS2007/020765

bottomto 0 % allow ng variable slope (GaphPad 10

Prismv3.02). 5.59.3 Cell Proliferation Assay Cell

i nes Namal wa, MJTZ-5, and UT-7 are obtained fromthe

Deut sche Sapmi un von M kroor gani smen and v
Zel | kul t uﬁ-éﬁﬁe%ﬂ%n@@mm g, Germany). The cell

i ne KG 1CeBs atbtredoédawitteIMSO0sT ah hemodimf ia capdund @rovided herein

ov(t;,:lr’lnI th:f'; grrog%:lulérﬁ Fotgksd% sta‘ d‘a%nf%{ ce"i)ISqB/cle ﬁ_ge{qﬁ&éd dugeng CycleTEST PLUS (Becton

Dnch:omnp mcatdlmomsann@atsm ea)rqtquoal lfolloelmg stdimieg celds are analyzed by a
F/(@é(llaﬁl"%r &% L*ﬁm@t&&sﬂl&%@ﬁ“ if 107 gcgfvyﬁé dBe%ﬁW&nﬁBn)Gooo
I's per In media. The cells are pre- treated
vvlth compounds at about 100, 10, 1, 0.1, 0.01, 0.001,
0. 0001 an§566M' fosik IAnal s.sconcentrati on of about 0.25

% DVSO i n_t '] cat ina humdified cub

2t 5 o6 CeBehue e RVED ota Sbtist aepEboyd provided hereinat
vadibhig tlnyapdnﬂs,eh(nﬁnshsdmrﬂ) anngxihi\e wastchagfdr (BD Banstienve$)l Cells are incubated
wﬁ’tpgnn%)? o\fblgl{iﬁgp ?Q%I‘ﬁ#&gpl olg?lgé ﬁ%g'dég eES%HB&in‘{‘:‘Qs Samples
arp arralxzcd peing Bew eytometRy.l ter GF/C filter plat es (Per Kin

El mer) using a cell harvester (Tontec), and the plates

are allowed_to dry overnight. Mcroscint 20 (Packard)

(25 1/ wel PP9i7s Lugiitrase As5aY | at es are anal yzed in

TOpCou nt N¥halWaagHire Jransbatdd wigl 4 pg 6f ARUNEEdadeSiraalRne) per 1 x 10°

ute. Percent inhibition of cell 25 proliferation js

ce&laPr&ﬁ wh lelaofsg}aravlg IZQ%q ({l@vntécl':gen} l‘leil%ﬂn} %ﬁ?’g@'gé‘h a‘:anufacturer s mstructions.
Slﬂ Qbm postitragsféddioh el dyBestedivito DMSD 86 ani antdiubi dfia@Bipound provided

heéeé?) a"%t'o gggcglqtﬁestagssatyggusmn Igg%ﬁfs?yglrsguw T a}nd S\xbsFrata%Promega) and
messuned usiog a hinneemeterdfpmssPengnsk i gnoi dal dose-r esponse,
constraining the top to 100 % and bottomto O %
all ow ng variable slope. (GaphPad Prismv3.02).
5.59. 4 | nhaepbatineity efithoiventign desslibestabsre mm'\%ﬂ t° be merely

ex@ﬁllpla@y aﬁ&tht)&ﬁsﬂlﬁd ifdht Brt Wgcsgnliﬂﬂomm%tabﬂfto QscSr@dﬁD Qéiiigjno more than

BFOVI erein for 1 oyr %@nﬂf %evxg I§) ocedures.
ro 'fﬁe"Bf”'E‘fi‘éa‘%"‘a‘y%‘isgﬂ‘é‘Ya Friss © %i&“é"s“" et §:§P%£' cect
Alsechpgeiyalests agrednsiddrdigp be mithinghe soppofithe meentioh hndgye encompassed by

or separated i mediately by SDS-PAGE.

th%ﬁﬁp%%eg{ o%\g' ‘are probed with Akt, phospo-Akt (Ser473 or

Thr308), pPHo ecrateats) paigt appdiations madpublicqtineprefogred therein are
lna&gor'aBE hdretag tRIEn@RaésY 186 iSNorAdekiGELoR @@admﬁ?ﬁfncélﬂ tR@ application
!sze X ggsgtg)g tlp_aé:fwso“ gﬁfeﬁg%ggﬁlgge g?érgorgrté%?hlls lexﬁ,prlgn The full scope of
thAlakytiinds higtel snderseoot] vdithtrefidrentd to ti\pperated alainssnount of a

conmpound provi ded herein  overnight. Propidiumiodide

staining for cell cycle is performed using Cycl eTEST

PLUS (Becton Dickinson) according to manufacturer's

protocol. Follow ng staining, cells are analyzed by a

5 FACSCal i bur flow cytoneter using ModFit LT software

(Becton Dickinson). 5.59.6 Apoptosis Analysis Cells

are treated with DVMSO or an anmount of a conpound

provi ded herein at various tine points, then washed

wi th annexi n-V wash buffer (BD Biosciences). Cells are

i ncubated 10 with annexin-V binding protein and

propi dium i odi de (BD Bi osci ences) for 10 m nutes.

Sanpl es are analyzed using flow cytonetry.
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5.59.7 Luciferase Assay Namalwa cells are transfected

wth 4 g of API| -luciferase (Stratagene) per | x 106
wdazoosmbd489 and 3 | Li pof ectam ne 2000 (I nvitrogeeid/us2007/020765

reagent according to manufacturer's instructions. Six

hours post-transfection, cells are treated wth DVSO

or an anount of a conpound provided herein.

Luci ferase activity is assayed using luciferase lysis

buf fer and substrate (PromedeABME neasured using a

| um nonmeter (Turner Designs). 20 The enbodi nents of

V\;hhe inver&t.i,on descri bed above are intended to be
at lsFlaxme is

nerely exeénplary, and those skilled in the art wll
recognize, or will be able to ascertain using no nore

than; rouw&%ggmggmlﬂﬂ:on, numer ous equi val ents of

speci fic conpounds, materials, and procedures. All
such equi valents are copfsidered to be within the scope
of the invention and : H assed by the appended
claims. 25 All of thg pgtents ent applications and
publications referred t 9\ reo i ncor por at ed
herein in their entireti es.R,(&”tati on Br identification
of any reference in this application( is not an
or%ﬁaﬁﬁdcéﬂichhﬁiccéptsme sat, Suledibes; er Tt&eﬁvahdralftﬂra)f,ashqaﬁhzo r
art tg this in tJd Qn. AT u cope . e . )
o dhfroait: Pelon e Rar O el iR efterialed S gng gumore hal: (Cr
appefidealdoxy, aptimally 8bstiyted 00®/00 S 9xii8ore @ ©IS2007/ 020765
CLAI Nen, AR iwhefdidkBd is: 5 1. A conpound of fornula
(1): "R OO\ NH NO 4R R (l), or a
phar maceufY#989" acceptabl e salt, solvate, or
st( er e;)i SO(KBJ‘-CDhE&IE&}ft?oEWWuBitiﬁﬁteﬂv:tT 8ne &)tt)ﬂhrregaa;; dhal oi1
-(CH2)" oy g o tjonally substituted wt
one or m%%&f(ggl%f@%&f‘ggyth, optionally
subst i t ut eQ(OH(CH2)31(€ took0 momberdtedry) o C(QB(CHAEHE)te NHRembered
wherein Re is: Wﬁmﬁmg%ﬁg}n&%@ﬁ%rﬂe{@%&%%ﬂtl‘éﬁ‘zﬁiylsﬁ%stituted with

=

substituted with one ©Or S )'_!(r.f to 1 ) )
menber ed aryl ) ;one @y mpreafbyle, -6GF (C11@s)aexibitself @ptpnpfly substituted with
or -C(O - (CH2) onk Br kereaioTBrRsIceRikbRy, i@EIE b SNy substituted with one
wherein the aryl or h(?t_er oaryl is optionally
substituted wi tA™EhYr nore of: hal o; - SCF3;
( C1- C6) al kg{Q)-(Chi-Sg)afkyl ptheivatht ylkgllibeftionailyeshbsvittthd with oge or more
or more halo; qr,(C, -C6)al koxy, itself optionally
substituted with dne

-C(0)~(CH,),-(C3-Cio-cycloalkyl);

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

hydrogen;

(C)-C¢)alkyl, optionally substituted with one or more halo;
- (C-C¢)alkoxy, optionally substituted with one or more halo; or
6 to 10 membered aryl, optionally substituted with one or more of: halo;
(C,-Cg)alkyl, itself optionally substituted with one or more halo; or
(C;-C¢)alkoxy, itself optionally substituted with one or more halo;
-C(O)-(CH;),-0«(C,-Ce)alkyl; or
-C(0)-(CH,),-O-(CH,),-(6 to 10 membered aryl);
R’ is: hydrogen; -(CH,),OH; phenyl; -O-(C,-Cg)alkyl; or (C,-C¢)alkyl, optionally substituted with
one or more halo; ,
R? is: hydrogen; or (C,-Cs)alkyl, optionally substituted with one or more halo; and

nis0,1,or2.
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or nore halo; -C(O-(Cl-Cs)al kyl, wherein the alkyl is
optionally substituted with one or nore 20 hal o;

WO a{ofp34&H2) " - ( C3- Coo- cycl oal kyl); -C(O) - ( CH2perr/NRRI /020765
wherein Rb and R are each independently: hydrogen;
(C1-C6)al kyl, optionally substituted with one or nore
hal o; 25 (C1-C6) al koxy optionally substituted with
one or nore hal o; or to 10 nenbered aryl, tionally
subs®i t ut &8e W’TH?"B?]@f‘B?'mn’DlFaéf"’@fa strjefpsg-of fqrmyl aéﬁ Yal kyl ,
itself optionally subst n*ut ed with one or nore hal o;

or (Cl-C6)al koxy, e apt onal |y substituted with
one or nore hal o; @ (Ca-C6)al kyl; or 30
-C(O-(CH2) O(CH2) ered aryl); R2 is:

hydr ogen; -(CH2)" T Ig6 =& (C, -C6)al kyl; or
(C -Co)al kyl, optlonally suzbstltuted(w}th one or nore
hal o; S 0 or%’éCl C6) a optionally
salJB’§‘t"i‘*tCE1‘ttl§6”W°l°FPt6tﬁ‘°e5"('}rs "e°h%t?"6°'5°<§'i‘ﬁﬂt hepeof.gvhgrein:
R‘ZIS Biadroged; Miid; 218,088 4G OC FFAMy 1|SpidRellykdbstinfed Rith EW:&)r more halo; or

(| | )?é’!gi) ., altlo&i}l% l\éftm%ﬁ t%r}'lelcc;rlflr{oere Jl%(f ormul a
R’pihahydmmt 1(65&)L®Hadcexit AB{(@-GHlkyl; a@dCyEt)elkylpeptionally substituted with
sterg éq,qgg niiper eof , wherein: R4 is: hydrogen; halo;
6-.(CH2 %Cl CG?aIkI optionally substituted with
Roiseh °$ﬁ5‘r & (RalCoaliyh op‘sonetbnsmt)tateﬂ 3%y o PR MR &R0y and
nssubstdrtzut ed wth one or nore halo; R5 is: hydrogen;
(CH2) OH, phenyl; -O(C,-C6)al kyl; or (G -Cg)al kyl,
optionally substituted wth one or nore halo; R6 is:
hydr 8gen; Tae cériifiouad b iyl 2, oop phammnadelsicaliy betepthbit ealt, wolivdte, or
n or 2. 10 3. The
St%%%ﬁ%ﬁeﬁgpé%fg%éﬂ?%’g Ran efh%ftg‘?trl}éx eutically accept abl e
salt, solvate, or st er eoi soner thereof, wherein R4 is

met hxl or THEL&HROINd 8 cidi hﬁz %pmp%%egtlcaﬂyae&b@ue@m Bolvate, or

pharmaceutical | y acgepta e salt, solvate, or
Stgrf‘éf%mré'lﬁ’r“éﬁf whessieBt sEdétlein R4 is For O.

5. The compound of claim 2, or a pharmaceutically acceptable salt, solvate, or

stereoisomer thereof, wherein R* is -CF;.

6. The compound of claim 2, which is:
H H
O N0 o O N0 0o
[ N N Nt (o]
N—
N/) v N , H ,
*
00 y 00 00 y
N N N
N H oH N
3 4 >
H H
00 o/ o (0] N 0] F o (o} N o)
s 1 1
Nb= (o) N N
N=\ = N/)\ N//k
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5. The conpound of claim2, or a pharmaceutically
acceptable salt, solvate, or stereoisoner thereof,
wob@sesasRd is -CF3. 20 6. The conpound of cl aP@T/R$2007/020765
which is: O NOOOHOPONH N~Ni O\ NN NNHOO
HONOOHOON NON... N~MHNOKHONO ~ON
ONH OO &, N O -83 WO 2008/ 039489 PCT/ US2007/ 020765
HHCI 1 OONCOCF3 0 o0O- OOH NN\ N NNO O

HONNHR=@l MV N~ F -1 Fo FROQH NO or &1
O

pharifacgutcally accept abl’gsspl t] splvate, or H
st hereof. 7. Q nd of clai ‘Go
NHR N:Q O

hav /lsiructure of for 4€~I\II). (CH2) " -
NH NO NRa R? (I11), Sorapharmaceutically ’
accept bIe salt, sol vate, stere0| soner thereof 0o

H

dnl s: hydroge Q_« H
=
‘SLF

s > F

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

7. The compound of claim 1 having a structure of formula (III):

(CHZ)-NHR?®
0 0

QL2
N o
N'=< R8
RY i,
S or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein:
RYis:
hydrogen;
(C,-Ce)alkyl, optionally substituted with one or more halo;
-C(0)-(C,-Cs)alkyl, wherein the alkyl is optionally substituted with one or more halo;
10 -C(0)~(CH,),~(C3-Cio-cycloalkyl);
-C(0)-(CH,),-NR°R, wherein R® and R are each independently:
hydrogen;
(C1-Ce)alkyl, optionally substituted with one or more halo; or
(C,-Ce)alkoxy, optionally substituted with one or more halo; or
15 -C(0)-(CHj,),-0-(C,-Cs)alkyl. v
R’ is: hydrogen; -(CH;),OH; phenyl; -O-(C;-C¢)alkyl; or (C,-C¢)alkyl, optionally substitut,ed with
one or more halo;
R?is: hydrogen; or (C,-Cs)alkyl, optionally substituted with one or more halo; and
nis0, 1, or 2.
20
8. The compound of claim 7, or a pharmaceutically acceptable salt, solvate, or

stereoisomer thereof, wherein R’ is methyl.
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(C1-C6)al kyl, optionally substituted with one or nore

hal o; -C(O - (Cl-C3$)al kyl, wherein the alkyl is
WopisosEBY y substituted with one or nore hal o; PC]]/052007/020765

-C(O-(CH2)"-(C3-Clo-cycloal kyl); -C(O-(CH2)"

wherein R and Rf are each independently: hydr ogen

(Cl1-C6)al kyl, optionally substituted with one or nore

hal o; or (Cl-C6)al koxy, optionally substituted with

one or nore halo; or 15 -C(O-(CH2) -O (Cl-Co)al kyl.

R7 is.: hydnhegsiound 6F&3imChior 9 pRatyibceuti€ly Gdceplapialskly Isoivate, or

st%?é %e)reo&gyhe}‘eu(l)ﬁn e gg%) rﬁ)%?t%'f g)egl \Iimylt !’1 one or

optlonally substltuted with one or nore hal o; and n

5 i s O 1 Téo%n@ of Jﬁglbﬁ QFPgMa&L l&zlll a{:'aeétablg salf! solvate, or

phar rraceut i'ca

sterpeipasusr shareof, wheeqieBY is -W@r%ﬂ*nofﬁfi 'iCs)aFFél hyl . -84 WD
2008/ 039489 PCT/ US2007/ 020765 9. The compound of

claim?7, utl al | accept abl e salt,
sol vite, %&’ ?F@P@%Pg t“ﬁ'é dSf, wherein Ris
-C(O - (Cl Ce) al kyl . 5 10. The cormound of claim?7, or u '
a phafrra IIy acceptablzeb %ol vat e, orNHzoo N©
ste her eof , U
Clﬁ\g(Cl C6) al kyI ﬁe conpound of m,
NH,2 0O HO N NONONHOOHZ'
~,NSI\I°/HHOH NH20 NONH200N00

ON OQ o
’N (o]

gﬁﬁk ~/V/ N, BT w NHOO OQU

NH OO N
00 N ° V)LN OU NOONO
xXr @E\LN @tk)\Ij
N/)\ N/)\ N/ B
(o]

b

A ’ 2N , P
.°:£/>|/ ou N o 0%(/& o o O NH. o O Nap®
é{kif &ILU o i)ﬁ}j
N//'\ s N’)\ N ’

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.
10

12. The compound of claim 1 having a structure of formula (IV):
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OOOHO ONO H ONOHNONOO NG&XI N, N
H~-OO 'Y & O NOONOHNOONHOOQO"'" N [/
WOR2008@BASNH 0 0 N HN O HJvrO NON O O N PCMNU$2027/020765
N' \ Ns or a pharnaceutically acceptable salt,
sol vate, or stereoisoner thereof. 10 12. The conpound
of claim1l having a structure of formula (1V): -85 WO
2008/ 039489 PCT/USZOO7/020765 (CH2),; NHR9 O N N~
RLNH R9 (1V), or a pha E |caIIy acceptabl e salt,
sol vate, or stere0|s t,«er oﬂ%iwhereln RO is:
-(CH2),,-(6 to 10 ed@@)ﬁs C(O-(CH),-(6 to
10 nenbered aryl) or -c Q (6 to 10 nenbered
het eroaryl), wherein the a y or heteroaryl is
optional iy substituted with one or #Bfle of. hal o;
oraphdiacéitibaliybdcabitle salt] Sobbate, OPdtérdsisdrhey tedT Wierdied
R th one or nore halo; or (Cl-0C6)alkoxy, i tsel f
optionally substituted with one or nore halo; 10
- C( OXEHOHDS to, FoNhithheredeeylgi n Rh is: 6 to 10 nenbered
aryl, t
o COPERAZIA S, DSl ed ) Wt AR B [ Prliieges
vvl t h one beterepnyd, wmrgm tlmaryl(oc eteppryl js@ptjonally sehstituted with

opti onal | Mnewhﬁ&bbﬂt&%,wsm, Q?s'}'ﬂik)‘mt’selfBﬁkdﬁall)oé’ubstntuted with
-C(O-(CH2) " - %),"(Gt_ §ﬂ %r o
st hydr o mEhB S TS G hped g one

(Cl- C6) al kyinpredfata;onal |y substituted with one or nore
hal o; . r of. (Cl- C6) al kyl, optionally
(tBi-? H%WN‘%“‘ Wikedln ROs:

substl one or nnre halo; and nis 0, 1, or
6 to 10 membered aryl, optionally substituted with one or more of: halo;

H O
N O
0

(C;-Ce)alkyl, itself optionally substituted with one or more halo; or
(C,-Ces)alkoxy, itself optionally substituted with one or more halo; or
-C(O)-(CH3),-O-(CHy),-(6 to 10 membered aryl);
R’ is: hydrogen; -(CH,),OH; phenyl; -O-(C;-C¢)alkyl; or (C,-Ce)alkyl, optionally substituted with
one or more halo;
RYis: hydrogen; or (C;-Cs)alkyl, optionally substituted with one or more halo; and

nis0, 1,or2,
13. The compound of claim 12, wherein R’ is methyl.

14, The compound of claim 12, wherein R is -C(O)-phenyl, -C(O)-CH,-phenyl, or
-C(0O)-NH-phenyl.

15. The compound of claim 14, wherein the phenyl is substituted with one or more of

methyl, -CF;, or halogen.

16. The compound of claim 12, which is:

o
(o] H H
; N ooj,\tsl/\ro O(‘LNH oZINjo Os N ooﬁo
Cl @f‘:j\ | é i :N/)\ (] EIN;K
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20 13. The conpound of claim 12, wherein RO is nethyl.
14. The conpound of claim 12, wherein RO is

wo ag{o®p3qakenyl , - C(O) - CH2- phenyl, or -C(O - NH ptreng1007/020765
25 15. The conpound of claim 14, wherein the phenyl is
substituted with one or nore of nethyl, -CF3i or
hal ogen. 16. The conpound of claim 12, which is: 0 \
ONHO ONNOTr--NHOO NO NOO*OO~J Cl N - 86V\D

/039489 PCT/OU82007/ 020765H | uN O) N~O N1 ~|
HO(S 0 ON 6{(
AN

OoN° 0 F N pf O’N~CI\
WMIN O ,__N_OI a1 HOO .
OFFOCI/OO \N,\N\NH\eOMHHNH PO

%ﬁw&)\ N "o &My %@9@(& U

NH_NH CRENVALT
Y A IJ‘ Y dk)\ X éjd}j
Pl S S
g ~ -~

s b Oryees

N

- d cl
Fo\@\"/ H @\(n 0 N0 Cl]:j\{»« H
N Ox N0 o N, o© 0
N NJ\_
N
f\/©\¢ s il
o N
X e O ey A
Nél\ ‘ N > N

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

17. A pharmaceutical composition comprising a compound of claim 1, or a

pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

18. A method of treating, managing or preventing a disease or disorder comprising
administering to a patient a compound of claim 1, or a pharmaceutically acceptable salt, solvate, or
stereoisomer thereof, wherein the disease or disorder is cancer, a disorder associated with
angiogenesis, pain, macular degeneration or a related syndrome, a skin disease, a pulmonary

disorder, an asbestos-related disorder, a parasitic disease, an immunodeficiency disorder, a CNS

-87-



F~Ip/ / I HC N:x5 00 OYNOOOOQO N ~Ns\ N
FCAO F~OFFYT SI OYyHO O FNHOONOFI1 0 NHO
W@RosABHSL ):: ~N | ~/1 or a pharmaceutical |y apCEpsm0Y/@0765

salt, solvate, or stereoisoner thereof. 17. A
phar maceuti cal conposition conprising a conpound of
claiml, or a pharmaceutically acceptable salt

sol.va qQr st [ o} Somer t 8. A ne of
Ut TN IR AT T G B VR AT P S0 CHOTE) P o ated disorder,
he@@gRibirpatty oadtlarddierden@r h ANKopelute@ disodeconpound of
claim1l, or a pharmaceutically acceptable salt,
solvate, or stereoisoner thereof, wherein the disease
or di%or déhe msthedptdsim I8, Birder ewmprisiog admimistading/aiserond active agent.
angi ogenesi s, pain, macul ar degeneration or a rel ated
syndronme, a skin disease, a pulnonary 10 di sorder, an
asbestos-rel ated disorder, a parasitic disease, an
i mmunodefici ency disorder, a CNS -87 WD 2008/ 039489
PCT/ US2007/ 020765 di sorder, CNS injury,
at herosclerosis or a rel ated disorder, dysfunctiona
sleep or a related disorder, henoglobinopathy or a
rel ated di sorder, or a TNFa rel ated di sorder. 19. The
met hod of claim 18, further conprising admnistering a
second active agent. -88
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