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WD 2008/ 060569 PCT/ US2007/ 023941 Conpounds and Met hods
for Inhibiting the Interaction of BCL Proteins with
w@emdiosrgedar t ners Rel at ed Applications 5 This PCT/US2007/023941
application clains the benefit of priority to United
States Patent Application serial nunber 11/600, 332,
fil ed Newverber—15—2006:—the—entirety—of—whieh—+s—
i ncor po@mpounﬂsméﬂ@tbedsfoellahebttmetiqenWﬁm@mmhe
i nvention i s iyf BEGL ProtéinewithBindiiy Parprers Cs.
Speci frtatty,—the present— 10 Tnvention s fn the
field of cancer therapeutics that pronote apoptosis in
tunor cells using isoxazolidine anal ogs. The
i soxazol i di ne conpoundRedited Applidavions i on bind to Bcel
proteins and block Bcl anti-apoptotic function in

CancCeis Geplication @leﬁMﬁ‘ﬂﬁe bélﬁ:ﬁu of Ei‘i@ﬁﬁﬁﬁﬂ Ugitdd8taB8| Patent Application
proteins. The conpounds, ar maceut i cal

sec@hwusbqru 13/ 0c3ap ﬁiegiu @vqmt@sé%%(?ﬁﬁo thedentiretyref Wuchy iseigcorporated
by gd re treatnent of cancerous di sease either al one or
y OIS nation with 15 chenot her apeutics or other
drugs. Background of the | nyention optosis, or
pr ogr amTed cel | death, p'feé"l'?ﬁ\i‘g&lf"éﬁ’ﬂ’ﬁpor nor nal
enbryol ogi cal / | ananat o cal devel opnent, host defense
and PrE8EeTHAS dn tbﬁcftﬁgéwésqa@cermampyutwéguﬁa@qléwllyoﬁhe present
i
mﬁ&ﬂﬁhqg 1r§ tl{%gfzel@ Qa c@?eﬂgu@%ﬁtg% tﬁatgrﬁgrglﬁfcl ﬁ{g}g og%g}{ t\‘.%gxegells using

ishezpkdine tidogy! ODI&SSO)CB‘ZOB@hé cotinpowideof aredingedtiondsad to Bel proteins

Bcl -2 was originall identified at the chraonosonal
anﬁﬂéa%@ph@mbppqp(@m é‘B?U%ﬁ‘r sangergeedls jand tykpn Bsse cxRgssing the Bel

n
prgggr%t ggle égm??ﬁ{ﬁ%mpﬁ%éﬁtlg{l o%%&%‘klg%olr{@hné& geglggcag(ﬁnpounds
mBChe Aistdulim Ithe rembhens ofiandettms diteasd oitihri donenor in combination with
apopt osi s. CGenes & Devel oprment 1999, 13,

chemetherapeytiesqrypthesd Nguang, D.C.S.; Adams, J.M The

Bcl -2 25 famly: roles in cell surV| val and

oncogenesi s. Oncogerduckgyndpfthedpyen®807. Dani al ,

N.N.; Korsnmeyer, S. J. Cell death: Critical cont f ol

poi nAlsopt@a'ad IoQ@ﬁtgrarﬂm&;l @USd@tﬂB isdrapnrtanD foiT nprmal embryological/

Kor sne ? %el ﬁ i.f am | y: uI atars of cell
angpajpmgica q,]v& opﬁée\pt gj)se age @Lg)pr §1§n 05 §BCORERESIS. Faulty regulation
ofARBRISR I s YeBH impRRIR&ET i %n%@r%nd@ﬁﬁ? oWiiek %gﬂran(gﬁ&mésqgﬁch result

Uni versity Press, 2004). The Bcl-2 famly of proteins
framah undbalbmtelbeaman-th@pmcmsuaf ceb Hecudreand cslicleaths BB(L-IZ-VQas originally

dSiR g P oRaoma orapest ofoi T BitaEhe SRR Bfphomas and
befdHgs tPAAHER RS il yof%fr@t‘éﬁi@twmgh R a t(l)smt YGRS EA ; McDonnell,
caused by WD 2008 69 PCT/ US2007/ 02394

Jl\@,h&@nsmemgs 8al. Q@Lﬂ-@malvhnmwann@ﬁm.mmn@x«'pﬂempmls Genes &

of . Bcl e v % of ast, ,canc
DEiHE 300 Sr OPILTENEIN & Pl aRis s AASREREM. The Bol-2
famyekolé‘ﬁid canGeFviehl Uad oncogenesis. Oncogene, 2003 22, 8590-8607. Damal,
N.N.; Korsmeyer, S. J. Cell death: Critical control points. Cell 2004, 116, 205-218. Chao,

D. T.; Korsmeyer, S. J. Bcl-2 family: regulators of cell death. Annu. Rev. Immunol. 1998,
16, 395-419).. Apoptosis, Christopher Potten, James Wilson, Cambridge University Press,
2004). The Bcl-2 family of proteins include both anti-apoptotic molecules, such as Bcl-2
and Bcl-XL, and pro-apoptotic molecules, such as Bax, Bak, Bid and Bad. Bcl-2

contributes to cancer cell progression by preventing normal cell turnover caused by
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di scovery. Curr. Opin. Chem Biol. 1999, 3, 500-509).
The expression levels of Bcl-2 proteins also
w@erseb@Ebe Wi th resistance to a w de spectrum BET/US2007/023941
chenot her apeuti ¢ drugs and y 5 radiation therapy
(Reed, J. C.; Myashita, T.; Takayama, S.; Wang,
physiofegicabaéiPdeath mecKﬁrﬂSrﬁéi\E(War efpresAdbrTBf Selw(has Been observed in 70%
odrug, S.; Kitada, S.; Hanada, M Bcl-2 fam|
ofmrcﬁstecmer a0 B ersfopms e& FanceieduelanivisiJe K- %Vﬁwtlcancer drug

BBROLAEEIGo (SRU° e 955 302369, Y9e GYARK ok of 2

pro@ifs| afsoRdoPleRitd&vith FediRARGItE S WiBE speUBMCSBhBRlotherapeutic drugs and y-
chenor esi stance in cancer. Advances in Pharnocol ogy

radigddn tharappRe&b3l. GO MiyesliteerT.; Aakayamends.; Vag, 1$-G.; Sato, T,

¥ S K BEb L Bhrhcs PR efbs e KRB b proteins

R Btbs ©PREN-Gbath AfvolwATH 'tlﬁheﬁﬁﬁdg%n@snéjoﬂ' @nb&tanl G6sidtance to therapy. J.
enot herapy. Bi ochem Bi ophys. Acta 1997, 1333,

CGFIHSBLOFJHL@Q 996aé0a, 23R32; SReedsi 5n6r ,Bg-2 famdy cpfmfmf strategies for

o e AREaBRSRE) M SEEESAOREE o BBRALRLS A5 50155

StBgter2Af; Mtiahy, DfCIB.0VRILND. @Qh@ﬁcﬁ@bf{ﬁélelewéH@t €98 farhily in cancer
apopt03|s W th tpro apoptotic (e.g., Bax, Bak, Bid,

angj gq:pexmb;@phcpumo aledectmin; wﬂ@@gh@pp@olffgh g.tmqugep@ﬂ@and resistance to
Bcl Bc I Al
ch mr%herai)é/t hborgzlhgelv\%éo %Qy%rlgetaﬁggi ?336%283%{@? l') liaX%bR S.; Aisner, J.
O®drcdhimgiBen - YandqiSSErﬂbdi@t&dtré@stﬁr&kaanroaateezlahcegl S&fiin. Oncol. 1999,
éro aoptotlc stimulus. Although the precise roles of
¢12-21@hd Bcl-xL in cancer are not conpletely
under stood, 20 there are several |ines of evidence o
t hat l\@nggeas@f thtr Bel-Bamidy afiproReis-represat kghrqgubmrﬁ of anapéosis, with

o GG L 60085 50 B0y YT YRR TR e g (5.

B CR¢]- )H?'M%l AP S4EdtRBL i B6@petith@aliiiitization between pro-and anti-
Experl nment al over - expressi on of Bcl-2 (Bcl- XxL)

appm@de mengencef the éarhidy deseingnes thet fatezpfigi gl gyraqre-wpepsptic stimulus.

.tth-i 'b?e%isé&b%ts 6)??11? zglgdl?cl & girﬁct;z{ngn érgcnl t%%rfnsﬂgely understood,
th&@h?@ﬁh@@ﬁ%@ lifiesOdf e Ricndd 8RAT sibigdst 1R Bel-2nae Bepx LRk 8fly.-contribute to
J. Cell. Biochem 1996, 60, 23-32; Reed, J. Q Bcl-2

capeRt/PERErERSIandy prewersingmoERrasd demover, bralsorana sgogmthe resistance

ofﬂa%cer%g%ﬂg ?}f gﬁrr%lg %e?ﬁge‘ﬁﬁh‘{ntécﬁléﬁg‘?{%@ﬁml ?ver- ?ﬁ%sloP of Bcl-2 (Bcl-

er)onenwbldihcermblresmfahtemJbewﬂiet spgoannt of. c}ﬁamﬂmm&una agents and
Oncol o 2003, 5, 133-142). 2 WD 2008/.06056
ra‘ﬁ:@fwruﬁg@o?ﬁmbgn@telwmliezu@m of gell-dgath é@\e_qlvedoan@é (pathogenesis of

ca@é’eﬁ%n%’%&@t%ﬁéeofb e apg rlggﬁ.'_ﬁlécﬁe@u 1%9‘&0?8 Zg 320R%Qd 19Q). Bel-2

ornone resi stan reast
and/or Bcl-xL are over-expressed in more than 50% of all tumors as shown below (from

Wang, S.; Yang, D.; Lippman, M.E. Targeting Bcl-2 and Bcl-xL with nonpeptidic small-
molecule antagonists. Seminars in Oncology, 2003, 5, 133-142).
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Non-smal |l cell lung 20-40 - Small cell lung 60-80 -

Col orectal 50-100 83 Ml anoma 65 90 Multiple nyel ona
w@ a00806l5epse) - 77 Head and Neck 13 52-75 PaPCT/Es1007023941

23 90 Hepatocellular carcinoma - 80 Biol ogi cal

approaches to nodul ating Bcl-2 function using

anti-sense oligonucleotides or single-chain

anti bodi es have been shown to_enhance tunor cell 5

chenosensitivity (Ziegler, A Lu Hl. ; .

O enan "2 Ser A S ovG- H o TRIRL Dver

Zapgenei ster-Wttke, U |nductlmpra@mamw)tcsmsptessmn(%)

snmall-cel | Illng cancer cells y an antisense

ol | godggxyucl eotide targeting the Bglg2 cading 100
se:uence J. Natl. Cancer. Inst 1997, 89, 1027-1036;

Wb [ m D Cotter, Fen. arke, P. A
Di St ef Om%lia—&Sﬁ%g? Cor po, I\/%0 1@zi ewanowska, Z.
Bc nti sense therapy in patients h ngn 10
hojgklriill"eiEl Ymphoma. Lancet 1997, 349, 6%?@7 1141; cott8?,
F. [EPhase I clinical and pharnmacoki neti d Si udy of
Bc -2%-5@@%5‘3@1 b‘lnggonucl eotide ther8 in |patients

wi th—on=—hodgkin—s—tynphoma 73— CHm—Oncgt——20600;

18 1$|1ﬁa1118e2[31ung’| che, A; Gim J. 6%|Qcourt, C; -
Gorez—Navar+o—3—Reedi—3—C— Ou. et—b— 1

Moglul atélerecal BC| 2 protein |evel s fiy160m 83
intracellular anti-Bcl-2 single-chain antihody

ing re%@ﬁ[}fi‘hﬁg i nduced cytotoxicity igg the| 15 breggt
cawcer ce i ne MCF-7. Cancer Res. 1998, 58,

2138 08/ PCT/ US2007/ 023941 1t
beg ﬁ%‘g%leﬂ%&o’éﬁ?ﬁtﬁ PE nse ol i gonucl eotilde (G31 9)S

(R.yna [.; Or, R M,;| Goddar P. M; Lac
H. #aéir?(‘i‘ﬁg‘llﬁcke H.; Judson, I. R HBBeck, T.; B?%Z%

B. Cotter, F. E. Pharmacokipetics ol G3139,
ph Jsptﬂﬁﬂoltehil@at e oli godeoxynucl eoti d@3 anti|sense t¥
Bcl=—2—after—ntravenous—adnmntstration—orcontimuous

subcutlepacgesllulaf ¢sscioombo 5 mce. J. Pharmagol . Exp80
Ther——19897—281,—420-427)—desi-ghed—to-hybridizeto
sequence in Bcl-2 nRNA, inhibits Bcl-2 expression,

i nduces apoptosis and inhibits cell growh in human

br eaBiblogiat erappelatieeshatol ngnddalatidg ovigel-2e x furesion orusing  anti-sense

011%%3(1%02{;@? xqq, ’Slg{e%gljnthnt‘g@%éb%VLr r%/LSh%\ﬁ, Bal (%lanEe tumor cell
chgﬁegensfavity&2%§be|ﬂ?xeiue@<e G A, %ﬁﬁl% D. SAHgﬁém‘PfKBﬂl Qahel R. A,

anti sense Gnta) and wéekly docet axel
angemeinte&W\itﬂ(h, h]d\l&(htﬂﬁldnbmfeammmmersmﬂebebt luag csanberdcells by an

t.unors oceed of Amer let of C
anbgfiet BigdcIuBEIIoT A e S Ty Acogirty S8 et ol (AtE Cgncer. Inst
199989, Q087185 'Webb, A.; Cunningham, D.; Cotter, F.; Clarke, P. A.; Di Stefano, F.;

Ross, P.; Corpo, M.; Dziewanowska, Z. Bcl-2 antisense therapy in patients with non-
hodgkin lymphoma. Lancet 1997, 349, 1137-1141, Cotter, F. E. Phase I clinical and
pharmacokinetic study of Bcl-2 antisense oligonucleotide therapy in patients with non-
hddgkin’s lymphoma. J. Clin. Oncol. 2000, 18, 1812-1823; Piche, A.; Grim, J.; Rancourt,
C.; Gomez-Navarro, J.; Reed, J. C.; Curiel, D. T. Modulation of Bc¢l-2 protein levels by an
intracellular anti-Bcl-2 single-chain antibody increases drug-induced cytotoxicity in the

breast cancer cell line MCF-7. Cancer Res. 1998, 58, 2134-2140).
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regression were observed in vivo in the conbined
treatnments of G3139 with docetaxel. Therefore, Bcl-2
woepseese s a highly attractive target for thePCT/US2007/023941
devel opnent of a novel therapy for the treatnent of
many fornms of cancers. 15 Limtations associated with
t he Tuges Béen hog@ tHE @Caftiesnss oiégonasleolideg@ICPE Rdydesd, F. L; Orr,
protei ns and pol ypeptides, as therapeutic a

ent.s
R Mol Gedlapbdr. Mr diccessef féblﬂarlf%ﬁhlrﬁo%f, Tnsop; [k Beck, T.; Bryan, B
bi Y, e :
Coct e? é:l E; r%l%ﬁrg%%é(ﬂ%tl&o o6 Iyggefnga l:IJSBp(l)rgt acﬁ%‘dﬁiecﬁc?nucleotlde
anhhﬁtse o Bdl 2 0afB3e lint?avanshiskddatkistrit@naortdonamayus atibautaneous infusion to
function in cancer and _pronmote cell-death in t

mige, {/EHRBUACO YR, Tt dORT-c 14048 e e sitsiio Orif i peauence in

t | ] wth i
Bl pRTES LR BEER oysdop, AR, fopfEl) agt MG TR Browth in
hunian bieast hewteratelarttving Bek2 @vaseqysssioNa(Ches, H2005Marchall J. L,

435, 677-681. Neverthel ess, the need_exi.sts
Traeleh t-o Baldag S R‘%’r" nildgyoY- e@)i‘?%aé’ a Ra;illﬂ?rﬂ%l’ >t §e|Ya21g, D., and

%’%g B! pCl %’lf.a%e fl‘rﬁllqd'ywa@t érﬁlselgrsﬁr@fal'ﬁn@eﬂt ?%ﬂ& SleeRYPdocetaxel in
onote cell death”in tunors resent rnventio
patiahtk i Witls atihireed dechst Eﬁlcandndhmhantdohd tnmloest dfoceedings of American
advan es. Summary of e |l nvention Cne a ect
SaEtcin oh L mFrb B OREY et 100k RS S STB £t H ETE A gBd QL ete tmor
%1’3559&{ bk obdetedd@RCFiFo Mﬁ‘e Qbﬁxﬁﬁﬁgrlre%rﬁéﬁ@fof (¥ 39 with docetaxel.
soxazoli1dine ring is bonded to a substituted aral kyl
Thgrefore, Beh2 capresaits ai mglilgatestive fagges fdyshd devebgpnentdkahovel therapy
roup is a ubsti tuted benzyl group. In 30 certain
fof thertteatsarat of any SRS ASFRERIe ring |6 substitut ed vt
a hydroxg met hyl, or hydroxy ethyl group. In cert
i nstlapu@ions pwosisted avidh thei e of leges Bolsghiss. 1ugh &g %gpﬂucleotldes
I
prg'tep'géal d r?rspggtﬁ%\ésa gr ?LE%:SJ g?ﬁ% nfgp[llm/el I%ol%r'}] gi“hﬁ) SaVélihblllty, poor in vivo

stablilitg| aﬁthlgH codt. YWore A68/060HhEAp KATHs WD B¢ A33Pédtidepctihpermeable
an am de group.. The i nvention further, provi.des

I
SN PYPlESBIGE b3l 1igd do (Boy2 il PIocK dhe e aBRIOHC lvtiBriB pancer and

1xbﬁ8%ﬂ%ﬁhkﬂ&ﬂﬁt&ﬂg@ounds Anot her aspect of the present
I nventi on relates to pharnaceutlcal conpositions

Conp\/érisoglg%n}ﬁﬁ ]tnﬁ ée u hla\q I Beefn Qrhrg%\pnl’lpo 1n%1 1% H1e fun{:tlon of Bcl-2. For

I nven resen rnve

exaMbR, @yt Qllﬁmﬂiﬁidk@dwﬁé sH§Wﬂ do tlhmbahaa guixtion FGZfOEJadZS and®Bcl-xL in
pharmaceutically active salts thereof, alone

biecheBiGrhERGH Vifre RssyhelNausg@RPs) 435, 67 L4881 clélﬁ‘mheless the need exists
foxsgﬁﬁlltlghglaérhzyll o&%‘f‘né ﬁl\ﬁ?&me?nthw leﬁldd{%SBel 3 NeGaps tg anél apoptotic

a conditron charac
fuﬁk}tloﬁlhﬂ cmﬁiehﬁxhd)@oﬁﬁ)ke mnaleuﬁ]ahammona Qhe p’Bd’sl'éf&hn\éHntlﬁﬁ Ifdulﬁlls this need
as tunors cells, (e.qg., breast cancer and nyeloid
a“ﬁé‘ak%ﬁli‘leléljelat%adé’éﬁ‘iaﬁ?sst ering to a manmal or a human
afflicted with such a condition an effective anmount of
a conmpound of 10 t heSprwewmiof thedementéon. | n certain
i nstances, the conpound of the present invention is
admOnesaspeacbfth¢ preserp havemtior utlatestd isorazobdihalbmpounds. In certain
carri

instances, tli'lé nitrogen atom of the isoxazolidine ring is bonded to a substituted aralkyl
group. In certain instances, the substituted aralkyl group is a substituted benzyl group. In
certain instances, the isoxazolidine ring is substituted with a hydroxy methyl or hydroxy
ethyl group. In certain instances, the isoxazolidine ring is substituted with a hydroxy

methyl and a hydroxy ethyl group. In certain instances, the isoxazolidine ring is substituted
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Det ai | ed Description of the Invention The present
invention generally relates to i soxazolidine conpounds
wa@s@B06056Dr treating cancer. The isoxazol i di nBCT/US2007/023941
conmpounds of the invention bind to one or nore Bcl 15
proteins and bl ock Bcl anti-apoptotic function in
wigaae Qﬂhidlee%rbﬁp.aﬂfﬂe bEuBHt ihvénSiue firiadr peospdegthathisceBidally active salts
protein. ITn certain enbodi ments, certain conpounds of .
of thesatiaveeneritioned ispuaolideewompanidsi tAnatker aspact ahi§aesent invention

relaaFe%: t}/)i tg%% pfagc%mCXl %‘r?n Hﬁ{ftpn%r ﬁ@%g)ﬁ&%%ﬁl 1S .&Unﬁiﬂm éo\fnr{%fémd of the

an c proterns. T soxazol 1di ne conpou
inedntibhe Ardventasguet 6fthehgedtaethvemtidn ehtesato gatihedtof using the above
suffering froma disease related tqQ Bcl. In certain

competiadfe @5 phemeaceutisadly cichus selts2tietegfydentder Br cqmigination with other
SRR, SIS S BRIk TG o
treadiig ecadivion chaeictstized tyy et patindlogitalt prelifeeationoéf mammalian cells,

phar maceuti cal conposition. The pharpmaceuti cal L
suélbﬁﬁdgmptSoWHéoEﬁp&-?g@@ﬂawnp%romm.‘/P@iKhéeukewﬁéobmdwmstermg to a
m!lrnt%ai &V%Fﬁrln%] aﬂﬂge@ Weth%uch? rcgncﬂﬁgﬁ Q??Qﬁyétlv%aahﬂ&ﬁnhof a compound of

acceptabl e exciprents. In certalrn instances, the
the Ipagsentc aiven@l. dangeedint imsancanlid sempaimd sbHXlaz ptesetitni@vention is

conpound of 25 the invention, a chenotherapeutic
adgyuisieredwith g phargracersically pecepidblesatrietal |y accept abl e
excipients. In certain instances, the chenotherapetic

agent is Docet axdPetaitedcPesceirton of diedpvention, 5- FU,

Doxr ubi nci n, epi podophyl | ot oxi n, canptothecin, 17-AAG

or Thecprpbrosiphenticne gersyaityhedatss ¢6 ibemxalidhé diompounds useful for

Caonpounds The isoxazolidine c ounds,.of .t he
neRROLAERSR b [HRE G GemDRITg o4 TS IDFigy Bgda g iqgmere Bel
pro@As lah@BIRRIBE &Rt ApBhtbi O R1cABH iPEanBe &M and RBndY ds@ hat express

substrate and al kene may contain functional groups '
the Bict ahiteinf dn achtemi gabodimeintyatertait ¢ampdupds ofiitheginvention selectively

. synthesis of WD .2008/.060569 PCT/ US2007/ 41 the. .

inf S G cAPARIORG 11T, CE QA PRE (TP Dl et s ubtaTyly of anti-

ap'bﬁtoﬁg%%’tefhﬁ’. e 5&acslidRe cdpundBloeltd [BensHOM PERed to treat a
the Lewws acid is Ti (GO -ﬁ;&gj In certain instances,

patitie sudfecing ofnommd disgase jetat 8ct. edntagrtaincinstanees, the isoxazolidine

colppiisor 3ut hRO it t1eF dScrteb? RRGR A PRTpE (o pgancer.  The
isxALSlidRe S3thpdUnde o MeliflvetiBR @A be ANAiniR@6d t® R patfen@y tHeSorm of a

conducted in an aprotic solvent, preferably one in L
phammackuti¢ad compesition The phamaaeuical eompasipngenipgisps/an isoxazolidine

coffpab Br 4 b, B SRTDS sl E TSl RSl pypiens. 1o

cefBihhdtarlel@he phaasdiidaiodonmipdiitidl @oimpeisdsi dheisoxazolidine compound of
hal ogenated sol vents, such as chloroform _

theyiinsenten me chepethergpaiic 368 HaA eonecttl Beehekaramaceutieal byogrceptable

; chloride. i kep ' i C i :

X e B8 R ofl 3 ORLG, ctiac

cigpldting ne5-Foex abexrupiacihaneppodoptylotoxks; esimothednd 17-AAG, or
ket ones, such as ethyl acetate, acetone, and

cyelophsghAyRKle. pol ar aprotic sol vents, such as

acetonitrile, dinethylsulfoxide,
Synthesis of Isoxazolidine Compounds

The isoxazolidine compounds of the invention can be prepared using a [3+2]
cycloaddition reaction between a nitrone and an alkene. The nitrone substrate and alkene

may contain functional groups suitable for chemical derivatization following synthesis of
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di met hyl f ormam de, pyridine, and the like; or
conbi nations of two or nore solvents. The reactions
w@ a0v8berseonduct ed at a variety of tenperaturesPCT/US2007/023941
General ly, reactions conducted at | ower tenperatures
will take a |longer to reach conpletion. In certain
thé isokandidine ddne 1H cenaih dagiatices,anLewscdcidis akled aodbe teadtion. In a

in the range of about, 15 C. tg out ]9-1 I.n .certain
prefRged cbodmen. Bipchemacicid o THOADFlon Eoraih dRReEES| e reaction

mik e fsa%iec?{%ﬁ‘)b&}& Wy dc(ahﬁtléPo% StkralCthel $hb ?;e%f I’e%blnons are carried
*Hef ance ecyc?oagltlon reaCtion’is conducted at
oug routliquizbreacticnpediatybet cdmbe eartied oui ors b anliésyppioe The reactions

cycloaddition reaction is conducted .in t range of .
AR AOPBCIED TGN S P AEF i 7 WG 0 Zeigtiop fgredients are
sug%%{l}{%ﬂggh%hlﬂg r %%‘fttabl@nsdl%rﬁé)r\gé’iﬁ&@%tl?&s I fudhh@s rcﬂ@tgzl Qther, 1,2-

t o about T. In certain |nstances
dimytmbmwﬂmﬁnbj dxrglymacttbuqu methyloanlnmiumtrehiydrnfurameandathg dikef halogenated

sofigEboaith i P TBRE cheHIeromistaier BRP DL G e EabLyeArepe, cabon

te Bﬁ)?ﬁ@dand)t}% g, i gﬁéﬂbo@rr Bronﬁgklkg)ﬂ‘kcfégrboﬁﬁ%l%ﬁ%' Sudf as benzene,
e I soxazolidiné c the | soxazol i di ne conpound may

xytmedmiluanat h@eaaieupe;m@eaandvﬁtnuellmey estbrsf andckétomesl pucht asogthyl acetate,
reacti ons . known in.,the art

acetong, apd uﬁ&f’?%eﬁ% %p(sgltbci §?]1§ ﬁr%g%t%ljngaﬁatsz{%%n rlfien%lmethylsulfomde

dnﬂleﬂﬁ‘?ﬁ&ln%llnﬁg SSyriiine@ayd tHealicdl8p corﬁ?ﬁ'nﬂﬁ’éﬂsclﬁstwo or more solvents. The
reductions, Treactions with nucl eophile reactions

reantlbhs edrelod c@milucueéat a peri¢ty\of Itéraparatarssi &meraﬂlusmad;tlcms iconducted at

IR MR N L ——

c f:l%hdlcﬁ%r{‘ geabt”oﬁ/ istdo‘ﬁd@dtémirﬂ&e aattheCstl abbhtars &S fRMSouE 80 °Qe In certain
YUsed to determne the 30 activi ty and specificit

ingyrepes Lth@I sy@bactdhteorplreegm isjcandustedoin the rasigacftabowcl 3/ °C to about 30
and n Bcl nct i
Co00sloRtRED iscniauhs 0sRaslifoR Fiieg, R fhdueisd, gt about room

terﬁﬁéra@xr@n dn BettaiLinfthids,Nbe eddloRRlitlet RAatHdned cUﬁthﬁedam the range of
variety of known methods. ~One such assay is a

abgetri¥) G (Peat@ﬁﬁlmla@t i Inerteia insianges.ithe pyaherddifiongsgagyion is conducted

in &%:,]rn ge o al rfgts &(Eﬁtgﬁogab%g ?%d ‘Z(,at&n %ﬂgﬁeéstgﬁc%?,ratirhg S%Ig%egion reaction

is Zond it T ehe fangbof HNonewsiC ko about Kgs0! din Rerlam mstances the
Huang, Z. Cell_ pernmeabl e Bcl-2 bindi n%6 pepti d

cyelnaddiden reaplintoia cAndustedgtecssubsir e adadhed tq ﬁsqlmﬁslpport Following

I

B Por GRS e G S AT ARl 5 beBeposs vin

vapé@sﬁhmncmmatm femcuonh ikhbwn delthe a0 Repadsehtatiye examples include
cancer cells with Bcl-2 protein over-expression was

paHaims Eoupling Teagitons He- al&@ml]gsallélp% oéx‘i%lséﬂhqeé’ oxidations, reductions,
re%cﬁiﬁﬁ%ﬁlh 'nqlzl@ hqf%gng gﬁs g/fltht trB eme_rL Pj‘!l%é&l{bﬁs{lﬁgtallatlon of

ors s ow a epende
prd&bah@rgrblhpseremdvakoﬁprbl;ecmsgsmuw, hh]d thedikeval ues of from

Biological Activity Analysis

The following in vitro binding and cellular assays can be used to determine the
aétivity and specificity of compounds of the present invention to bind to Bcl-2 and inhibit

Bcl-2 function in a cell.
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about 100 Mto about 1 M (See Exanpl es). Wen Pancl
cells are exposed to the isoxazolidine conpounds of

W0 b@speissent i nvention in conbination with PCT/US2007/023941
canptothecin, the 15 inhibitors show a synergistic
dose- dependent cell killing in the propidiumiodide

B#XBinginpMssgel | survival assay with 1 C50 val ues of
from about 100 Mto about 1M (See Exanples). Bcl-
| nhigi| okt BRNEL begiing bayBe tdéte*ﬁﬁnﬁﬁtds‘ifr% @@§t1&§tofamown methods.
nunber of cancer cell”|ines as single agent,

Onengichdissay, 1sbutsen$Jt1v¢ and geantitaivebinoase bmﬂssewssmg fluorescence

po 003 01 %‘%%I ﬁ’X/SéZ CE(NZBI | C%Z]OO’O%’ ﬁg?lg 705§> Lu, Z.:

Crébe 6@1M %A[Iﬁédmcﬂ IS.;| BB gERINERE! I-KuBE‘%UZeC6ﬂq5bﬁhea’cﬂé,Bc] -2 binding
677-68 head and neck cancer | i shed PCT

pepfigssi eahmwammcbgcr@mtOSIanducm@rfumgr ¢ellsbCrrasa fes. 2000, 60,
14§g§ 8@2' ication WO 02/13833). Bcl-2 inhibitors have
r? own to be active against a nunber of cancer
cel | lf nes, in conbination with other anticancer
age tion, including, but not limted to,

25 breast cancer (Wth docet axel , published PCT
appliheathiby vDisorravydmsagompauady af éhe arrsent ipygntion to inhibit cell-

v1%o?ﬁt§t 1%)%§L1¢er Hjs bﬁ!ﬁe}gclpﬁﬁ?&{? 8&8@%@)&}%?1\89 vg;is/ &%%o%gé%;&dr When RL-

nec cancer oce

ceﬂf)ﬁﬂeleﬁkpredmo XA&(&Z}MG&ZQB&))QUI&BW tigepregent invexaidn thﬂ:nghlbltors show a
cancer Ioacl i taxel, Nature (2005) 435, 67%
dOF‘?Td%Fi?mdﬁ”t‘% ingen 3ho AdsrasTt P8R SYOX AL Wi ICs0 va Jes of from

abétrl]tem H?i 35) ea'ﬁ C?jﬂ\%n@ﬁl@ rﬂﬁlﬂ%ﬁék owﬁge}{r I?’gﬂ .rg%{%f; etgcéxpgsed to the

isAdeslidine bdi}ﬁbéiﬂid@@),f tl%—lbreﬁéﬂt 1h‘l'eﬁﬁ|tlbﬂdn tcom®Irafies ideh camptothecin, the
doxorubicin, «cisplatin, paclitaxel, and radiation

ingilngerg shoy g(ﬁ(ygyrgxpglg dogeztje;@g@gnt coll [ ing opthg @umEdium iodide exclusion

S T T R —

treating and reducing the z}eerlt of. cancer, as_wel |

as dtekerinpbrtorshvedeen shovsy gdieachye agripgt @ipmber ehrngpiscell lines
i,S rel reeher t
as %fn%l‘%e Qgén‘?éﬁlglﬁdﬁ# S@Sﬁmlizl?i?egt t:?)og;eggt éégﬁég o(g,ﬁ d@dg@ 19894) published
Pcsbmﬂmammmowz/@%@sp aed WO 02A19831)] ymphomas (Meyrd(@005) 435, 677-
l[imted to tho

oo b omell et e Srirer L00sbEIEOT R Besiand neck gffer (ublished

Pd\'PddthBﬁlonZ‘iVéd 02/0970 ()pl-dn@p'léﬂﬂi%tas ublifitidl ¢4l plpbAdation WO
S AND NEOPLASTI C DI SORDERS 10 Leukem a

0243888).1 eukem a acute | ynphocytic | eukenia acute
nmyel ocyti c | eukem a
Bcl-2 inhibitors have been shown to be active against a number of cancer cell lines

in combination with other anticancer agents and radiation, including, but not limited to,
breast cancer (With docetaxel, published PCT application WO 02/097053), prostate cancer
(With docetaxel, published PCT application WO 02/097053), head and neck cancer (With
docetaxel, published PCT application WO 02/097053), and non small-cell lung cancer
(With paclitaxel, Nature (2005) 435, 677-681). In addition to the aforementioned
combination chemotherapeutics, small molecule inhibitors of Bcl-2 proteins display
synergy with other anticancer agents, including, but not limited to etoposide, doxorubicin,

cisplatin, paclitaxel, and radiation (Nature (2005) 435, 677-681).
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nmyel obl astic 15 pronyel ocytic nyel ononocytic

nmonocytic erythrol eukem a chronic | eukemi a 20 chronic
wOonp@Boess? ¢ (granul ocytic) |eukemia chronic PCT/US2007/023941

| ynphocytic | eukem a Polycythem a vera Lynphona

Hodgki n' s di sease 25 non- Hodgkin's di sease Miltiple
Meyedsoofe vl ptems tTreatingnimacr ogl obul i nemia  Heavy chain

di segse Solid tunprs _3Q sarca d cagci nonas
fi brid€aPEstRt lnmgglaf prey! Bssg}egl&gé 0f HRALNG and reducing the

se@ggépgﬁé@gas% 5&%9&7}!3@ %?e%f]ajced &bnass e é‘érﬁﬁ’t'i@hs

osteogeni ¢ sarcoma chord angi osarcoma 5
|y mieaneyis osim meopiastic ydrqehmsl garcoie melatethedisordarsc that can be treated by
synovi oma _ nmesot h

SR S 0 GO B BN Cifed! 108 PEFS Bl i inlude, bu are

not limited to those listed in Table 1 (for a review of such disorders, see Fishman et al.,
1985, Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia):
TABLE 1
CANCERS AND NEOPLASTIC DISORDERS

Leukemia
acute leukemia
acute lymphocytic leukemia
acute myelocytic leukemia
myeloblastic
promyelocytic
myelomonocytic
monocytic
erythroleukemia
chronic leukemia
chronic myelocytic (granulocytic) leukemia
chronic lymphocytic leukemia
Polycythemia vera
Lymphoma
Hodgkin's disease
non-Hodgkin's disease
Multiple myeloma
Waldenstrom's macroglobulinemia
Heavy chain disease
Solid tumors
sarcomas and carcinomas
fibrosarcoma
myxosarcoma

liposarcoma
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pancreati c cancer breast cancer 15 ovarian cancer
prostate cancer squanous cell carcinoma basal cell

w@a008/06136®m  adenocar ci noma 20 sweat gl and car cP@IDIS2007/023941

sebaceous gl and carcinoma papillary carcinoma
papi | | ary adenocarci nomas cystadenocarci noma 25
medul | ary cahérdresaecontyy onchogeni ¢ carci noma  rena

cell carcinoma hepatoma bile duct carcinoma 30

chori ocar ci RSISRSENEEIH IS enbryonal carcinoma WI ns'
tunor 9 WO 2P08/ 060569 PCT/ US2007/023941 cervica
cancer uterine cancer testicular tunor |ung
car ci noma 5afgiesdrcared | 1 ung carcinoma bl adder
carcinoma epitheljal carcinoma glioma astrocytoma
10 medul | obIH8RRARGIOSEEARPR ophar yngi ona

lymphangioendotheliosarcoma
synovioma

mesothelioma

Ewing's tumor
leilomyosarcoma
rhabdomyosarcoma

colon carcinoma
pancreatic cancer

breast cancer

ovarian cancer

prostate cancer

squamous cell carcinoma
basal cell carcinoma
adenocarcinoma

sweat gland carcinoma
sebaceous gland carcinoma
papillary carcinoma
papillary adenocarcinomas
cystadenocarcinoma
medullary carcinoma
bronchogenic carcinoma
renal cell carcinoma
hepatoma

bile duct carcinoma
choriocarcinoma
seminoma

embryonal carcinoma

Wilms' tumor
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ependynoma pi neal oma henangi obl astoma 15 acoustic
neuroma ol i godendroglioma neningioma nelanom
woewsotlsest oma 20 retinobl astoma I n a preferrepCT/US2007/023941
enbodi nent, the conpounds of the present invention are
used to treat cancers including, but not limted to
| ynphomas ( perefoat edmcyr f ol 1i cul ar | ynphoma, diffuse
| arge B-cell lynphoma, mantle cell |ynphoma, or
chroni ¢ | ynPifEEGLARCEl eukeni a), prostrate 25 cancer
(nmore preferably.NQpgpne i nsensitive), breast cancer
(preferably estrogen receptor positive),
neur obl ast ohmg cacdimonexct al , endonetrial, ovarian, |ung
(preferably small cell), . hepatocellul ar carci noma
mul tiple nmyéP8 dlﬁ@&&agﬁw ck or testicular cancer
(preferably 30 Treatnent of Cancer in
Cbnbinationb&??ﬁq%ﬁgﬁ%%%erapy or Radi ot herapy In
certai n enbepithetiat sarciomwaor nore conpounds of the
present inveption are used to treat or prevent cancer
or neopl ast B¢°YWtsease in conbination with one or nore
anti - cancer o SHQJFRE herapeutic agents including, but
not limted to, "nethotrexate, taxol, nercaptopurine,
10 WO 2008/ @&dsbeblm@inaS2007/ 023941 t hi oguani ne,
hydr oxyur ea, cyt r abi ne, cycl ophospham de, ifosfam de,
nitrosourea§?m‘§$§%wﬁpﬂw; carbopl atin, mtonycin
dacar bazi ne gpf{d9fRhh zi ne, etoposides, prednisol one,
dexanet hasone, Cytarbine, canpathecins, bleonycin,
doxor ubi ci npiried@mabi ci n, daunor ubi ci n, dacti nonycin
plicanycin,hnitox trone, asparagi nase, vinblastine, 5
vincri sti ne*UrNIPRPHPHR. paclitaxel, and docet axel
In a preferpesisgphadgbrgnt, one or nore conpound of
the present invention is used to treat or prevent
cancer or nebpvdesdiogligingease in combination with one
or nore chennt herapeutic or other anti-cancer agents
i ncl udi ng, B EBtY limited to those presented in
Tabl e 2. TABdRndmE0 CHEMOTHERAPEUTI CS AND OTHER

ANTI - CANCER AGENTS Radi ation: y-radiation
neuroblastoma

retinoblastoma

In a preferred embodiment, the compounds of the present invention are used to treat
cancers including, but not limited to lymphomas (preferably follicular lymphoma, diffuse
large B-cell lymphoma, mantle cell lymphoma, or chronic lymphocytic leukemia), prostrate
cancer (more preferably hormone insensitive), breast cancer (preferably estrogen receptor
positive), neuroblastoma, colorectal, endometrial, ovarian, lung (preferably small cell),
hepatocellular carcinorha, multiple myeloma, head and neck or testicular cancer (preferably

germ cell).

Treatment of Cancer in Combination with Chemotherapy or Radiotherapy

In certain embodiments, one or more compounds of the present invention are used
to treat or prevent cancer or neoplastic disease in combination with one or more anti-cancer,

chemotherapeutic agents including, but not limited to, methotrexate, taxol, mercaptopurine,

10
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Al kyl ating agents 15 Nitrogen nustards:
cycl ophospham de |fosfam de trofosfam de
w@hdosnwenshuci | 20 Estramustine el phal an Nt reGDUSBAY023941
carnustine (BCNU) Lonustine (CCNU) Al kyl sul phonat es
busul fan 25 Treosul fan Triazenes: Dacarbazi ne
thiBk@dnimy) Mhyafixaiieh N Oc @ aapiaeN dsycldphssphamide, ¢ afobfaplidd, i mitrosoureas,
~oxaplatin 30 Plant Al kal oids. Vinca al kal oids: . :
cisplatigy | cgrhaplatiny MKTRYEINN dacarhazis, IO OEHSE Gioposides, prednisolone,

7/ Vi [ - Vin L:ne Ids.: idarubici
deg%%ty?é%g’l Qéglgﬁeaxol %Eﬁ)ﬁﬁ%cwgpopgeg}ﬁgtrng’s eﬁlgﬁﬁf:uglﬁ%ndr g ATt
daberpbidiog hydakiimanyoit,0 pplidadscin] e mig@hdene, Tagpdregiasse, 10inblastine,

.9-am nocanpt ot hecin canpto irinotecan _crisnat

vipgisEne o inaselpines pyditarel g gRsiexeh e 2 preferred em oglmemt, one or more

compound of the present invention is used to treat or prevent cancer or neoplastic disease in
combination with one or more chemotherapeutic or other anti-cancer agents including, but
not limited to those presented in Table 2.
TABLE 2
CHEMOTHERAPEUTICS AND OTHER
- ANTI-CANCER AGENTS

Radiation: y-radiation

Alkylating agents

Nitrogen mustards: cyclophosphamide
Ifosfamide

trofosfamide

Chlorambucil
Estramustine
melphalan

Nitrosoureas: carmustine (BCNU)
Lomustine (CCNU)

Alkylsulphonates busulfan
Treosulfan

Triazenes: Dacarbazine

Platinum containing compounds: Cisplatin
carboplatin
oxaplatin

Plant Alkaloids

Vinca alkaloids: vincristine
Vinblastine

11
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Anti-metabolites Anti-fo
nmet hotrexate 20 Trinmetr
WO p9Bl060t56 s: mycophenol i c
El CAR 25 Ri bonucl otide r
hydr oxyurea deferoxam n
anal ogs 5- Fl uorour aci
Ratitrexed capecitabine
PCT/ US2007/ 023941 Cytos
T%Qsi ne arabi nosi de f
mer capt opuri ne 5 Thi ogua
Receptor antagoni sts: n
Tanoxi fen 10 Ral oxi fene

eras (9r8e ac
flutam de 15 bical utam
Epipodophyllins:
mytomycins

mytomycin C
Anti-metabolites
Anti-folates:

DHFR inhibitors:

IMP dehydrogenase Inhibitors:

Ribonuclotide reductase Inhibitors:

Pyrimidine analogs:

Uracil analogs

Sthdekiaxuri di ne

| ates: DHFR inhibitors:
exate | MP dehydrogenase
acid Tiazofurin R PEawiUsion7023941
educt ase I nhibitors:
e Pyrimdine anal ogs: Uracil
Doxi fl uri di ne
12 WO 2008/ 060569

Viorelaeogs cyt ar abi ne (ara C)

A o

Puri ne anal ogs:

rnmonal therapies:

DsteaaxolAnt i - est r ogens
megestrol LHRH agoni sts:

etate Anti-androgens:

de Retinoids/Deltoids

etoposide

Teniposide
Topotecan
9-aminocamptothecin
campto irinotecan

crisnatol

Mytomycin C

methotrexate
Trimetrexate
mycophenolic acid
Tiazofurin
Ribavirin

EICAR
hydroxyurea

deferoxamine

5-Fluorouracil
Floxuridine
Doxifluridine
Ratitrexed

capecitabine

12
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Vitam n D3 anal ogs: EB 1089 CB 1093 20 KH 1060

Phot odyam ¢ therapi es: vertoporfin (BPD M)
wobaokabseyani ne phot osensitizer Pc4 PCT/US2007/023941

Denet hoxy- hypocrellin A 25 (2BA-2-DVHA) Cyt oki nes:

Interferon a Interferon ,y Tunor necrosis factor
Cytbsies sialod@ | sopr enyl at i ooytambinbi(4ral®: Lovastatin

Dopani ner gi ¢ neur ot oxi ns;. 1- et hyl - 4- phenyl pyri di ni um

ion Cell cycle inhi bitopg'ﬂ.os‘é‘?él'ﬁ?{’ﬁg’ﬁ@tei ne 13 WD

2008/ 060569 PCT/ US2007/ 0ﬁ§@a4§?ine°‘0t i nonyci ns:

Actinonycin D Dactinonycin Bleonycins: bleonycin A2
PuBineamlogsnn B2 5 Pepl omyci mercAptohnamg/cl i nes:

daunor ubi cin Doxor ubi ci .%adri.anyci n) ldarubicin

Epi rubicin 10 Pirarubici AC88¥ i cin M toxantrone MDR
Hd ianitBQragfeszver apam | Ca 2+ ATPase inhibitors:

thapsigargin 15 Antibodi es Avastin Erbitux
Receptor antagonists:

Anti-estrogens Tamoxifen
Raloxifene
megestrol

LHRH agonists: goscrclin

Leuprolide acetate
Anti-androgens: flutamide

bicalutamide

Retinoids/Deltoids
Vitamin D3 analogs: EB 1089
CB 1093
KH 1060
Photodyamic therapies: vertoporfin (BPD-MA)
Phthalocyanine
photosensitizer Pc4
Demethoxy-hypocrellin A
(2BA-2-DMHA)
Cytokines: Interferon o
Interferon y
Tumor necrosis factor
Others:
Isoprenylation inhibitors: Lovastatin
Dopaminergic neurotoxins: 1-methyl-4-phenylpyridinium ion
Cell cycle inhibitors: staurosporine

13
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Rituxan O hers Prednisilone Imatinib 20 Thalidom de
Lenal i dom de Bortezomb Gentitabine Erlotinib 25
w@BN60360 Sorafenib Sutinib The chenot her apeCt/U82007/023941
agent and/or radiation therapy can be adm ni stered
according 30 to therapeutic protocols well known in
Adthenakins: It will be appadetihorhgcih Bose skilled in the
art that the adm nistration of the chenotherapeutic
agent and/or radiation t REFHXHh be vari ed
1.ng on the disease L ng tAeated and the known
Blgﬁ]g@?és of the chenot herlé%g{??'?%‘ é\%ent and/ or
radi ati on therapy on thaBlanseasB2 Al so, in accordance
with the know edge of thg 14 WO 2008/ 060569
PCT/ US2007/ 023941 ski | | E8PIeMYANci an, the therapeutic
. (e.g., dosage and tines of
mgg%tcgﬁgte?ati on) can be vg%gh’i?%avi ew of the observed
ef fects of the admi ni st ePedorubleer Gdeemyanhgents (i.e.,
ant i neopl asti c agent or E(ﬁgl at.ion) on the patient, and
in view of the observed JAses of the disease to
the adm nistered therapegpjgpiggents. 5 Also, in
general , conpounds of the present invention and the
chenot her apeuti c agent 8oambicithave to be admi ni st ered
in the sane pharnmaceuti czl I&éo osition, and nay,
because of different phy§P¥Mnd cheni cal
characteristics, have topggxagddel stered by different
routes. For exanple, conpounds of the present
MDRightbitors: may be adni ni svempamili ntravenously to
enerate mai ntai n gogd bl ood levels, while the
C%héﬁ%ﬁ‘ﬁe‘f@ggﬁ’?i c agent 18 R¥F*YBE adnini stered orally.
Amihdagt erm nati on of theaymdg of adm nistration and
the advisability of adm nistration, where possible,
in the sanme pharmaceuti cebiteonposition, is well
wi thin the know edge of iquue gki I1ed clinician. The
initial admnistration can Bé made accor di ng to
Otdsisabl i shed protocol s krgpagnisitbnehe art, and then,
based upon the observed effects, the dosage, nobdes of
admi ni stration and ti nesim@inddni ni stration can be
nodi fied by 15 the skilfed clinician. The particular
choi ce of chenot herapeuti ¢ agent or radiation wl|
depend upon the Lenalidomide

Bortezomib
Gemcitabine
Erlotinib
Gefitinib
Sorafenib

Sutinib

The chemotherapeutic agent and/or radiation therapy can be administered according
to therapeutic protocols well known in the art. It will be apparent to those skilled in the art
that the administration of the chemotherapeutic agent and/or radiation therapy can be varied
depending on the disease being treated and the known effects of the chemotherapeutic agent

and/or radiation therapy on that disease. Also, in accordance with the knowledge of the

14
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di agnosi s of the attendi ng physicians and their

judgnent of the condition of the patient and the
w@ppsoassat e treat ment protocol. A conpound of P€TES2007/023941

present invention, and chenot herapeutic agent and/or

radi ation 20 may be adm nistered concurrently (e.g.,
skillefiulcliaiemysity, tRgsgatit aptotosilsniet@neaivssdey amounvd tdndn times of

the same treatnent protocol) or seguenti ItJy, "
adgiwetidtiony easoRe t Yasiedatnuvievofoft the opsesyqdr effgets @f the administered

f : s

th%ﬁ%ﬁl@é%@ﬁtgﬁl e{}ﬁllng ég%ﬁl?ﬁggﬁgoégg&h@ a /o(r)lfmg %t?%]{ ?aglgqﬁ‘ view of the

obb@vedifssporstestle dizesany theckdonsteredaherapdutiniaperas.si ngl e
treat ment prot ocol) with a conpound of thgwﬁresen

i nvesp.ol. egsrali cempngds i fhe Pressat BraRtgn and, (s chegpptherapeutic
"élﬁddot ggt }?Jb%”ﬁ%tﬂ% d’i]rﬂﬁféf tré'?d ﬁ}gﬁl@tsaﬁn@q{h‘afmacreagéefl‘tcbﬂﬂoﬁﬂ@n and may,

not adm ni st ere aneousl y or essenti a
besaust | dfadiéferest hysibet nanidhehendpdli characaridges, dfave to be administered by

adm ni stration of the con‘poung of the present d
differgaintquins, Fangxamrle. eHBRRINAR O ;S‘é%?‘feée’ﬁgléi’ﬁ“tlaﬂd’i‘%}f be administere

mq:%ghgﬁél)?l{b Bt shddhbih el £8lo dflﬁﬁ oflieldig r»@lﬂ?f tg?’ Ul?ér']nZotherapeutlc agent

ertain situations the conpoun _
m#py &seadininhisteesdt batly niyie bieteairianos tofr the rhodes bf fadinirosteation and the

30 by th dm ni stration of . the chenot herapeuti.c agent .. )
adyjsa! ﬁl;y ?fe %ﬂar%}msgﬁtlowﬂﬂqr% pww@? 1 |“B%%ﬁ”?eoﬂ%a"%?%‘ ical cdmposition, is
wd &R %Sw;éd%g ?)9?35[ g Ql’m&ﬁ‘ﬁj"ﬁ{e' iAtialB¥mRfstration can be made

adm ni st ered ovved by the admnistration of
aceordmigpouestkbiishedhprooceselatowmire titei arty. anfihthen,dbased mpere the observed

dm nistration nma be .repeat ed duri
et ity DOl it GoR ai ie oR duiresyBOg g bepodified by
thd kil 49084960569 PCT/ US2007/ 023941 admi ni strati on,
and the nunber of repetitions of adm nistration of
eac rﬂ“ltehmriaxpéaftqlmcagffmﬂﬂemdtherapgut&c ageeaonmdtatlpnovlﬂmpend upon the

disghpgh of BAGhRmB R nar O Desoulen gt e GanQliSs Rf bfbatont and

th@%iﬁbﬂﬁa@é‘tr@itm‘eﬂteprﬁﬁ%blem For exanple, the
chenot herapeuti ¢ agent and/or radi ati on nmay be

adniAicempoedl 6ff the u)reselstpewmonyandf Chemqt@r@estl@ 9gfmt @nd/er radiation

nt,.and then the t nment cQ
mG R SR Eh top Al olsraipf b Sichflaly) Simpaggousty or
wﬁ}ﬁhltﬁmdmevw&hﬁexdeﬁr@fo@we& aduaiifafgeagenddy Ggvd the nature of the
adm ni stration of the chenotherapeutic agent and/or

prcplafstaaw dweasan@eg@embhmm af thle ptah@ntt %@éb%ﬁvalmhgtce @brhgmaotherapeutic
cor erience .and_.

agE n%l)ﬂd?oargreadlfa{t1 Al tBr ac% Ir%llnlnsger% 9“3%?13%0%?é§n6 e 1ﬁmg.q)f single treatment

prétaedl) phithtaadaipolind of the paesiemnn@etnnahl on of a conponent

(therapeutic agent, i.e., conpound of the present
i nvdhtai epnpareneft ﬂilérraa@m inveatehtandr the sehiearothsrapentic @gent and/or

ra(%létz(ﬂ'f 'EFJ‘%O aagiﬁ'ﬁﬁlg Jltlaﬁedu@g) \% %e?émlw bt eously, then the

re a p rocee ons
opGifiuve mr@airccf acmrmaramoh esfrthecoghpyimd oM theh@resent invention, and the

chglggﬁllg;glpg&tlc;ngge@t %ﬁc?/g?lraedslatlonn%aylt?e dlr% e?er}l?efgr 81|ffaelrer$ tumgrs Thus, in
certain situations the compound of the present invention may be administered first followed
by the administration of the chemotherapeutic agent and/or radiation; and in other situations
the chemotherapeutic agent and/or radiation may be administered first followed by the
administration of a compound of the present invention. This alternate administration may

be repeated during a single treatment protocol. The determination of the order of
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The ternms "co-adm nistration” and "co-adm ni stering"
refer to both concurrent adm nistration
W@ 208i061564 r ati on of two or nore therapeutic ageei/BSANT/023941
the sane tine) and time varied adm nistration
(adm nistration of one or nore therapeutic agents at a
adbiinietrgtion{ anémiie niimben dfhapetitfont o€ adohinistration adfi each dliergpeutic agent

addi ti onal therapeutic agent Qr agents), I as ..
during a treatmeat RitROHcis g hidthyy g‘eplf-"@é'gﬁfg of ﬁlﬁe&ggﬁd' ician after
evBl(&aﬁ f ﬁ-f%t (ﬁgéas@i)eﬁqg%eﬁ%qeanh' coﬂmﬁ'oﬁ oF e PRl ¥R} ‘Bﬂmple the
as erein neans an atom of any el enent” ot her than

chembbﬁfapeﬁtldmgdfrm%d/or Ffamﬁmlr mhyhbrt edwoatigensd dirst, popesmlly if it is a
ni t rogen, pho hor us, a d sel eni

cytRieriE QBT PR e QSR Eoucd e cas SGPInEgap phbcompound of

th@?lréggx‘ﬂtlhg Iﬁlloﬂufggow J]C\Ll%‘;% gtlerrgéieétaﬁ%l o@%’yﬂh@lahﬂﬁhmstratlon of
groups, branche ai n al kyl groups, cl oal kyl

the ahémythbrap}:utgx ogaps ,and@r kydiasarhsandt sot ed wyid | thaltiegiment protocol is

gg and cycl oal kyl substituted al kyl groups. In

CO%P rred enbodiments, a strai ght chain or branched
chaihg! Wﬁccgﬂﬁng@wﬁﬁ efx?&?é'ncg AhB XRoRIABE, the ggi&icing physician can
backbone (e.q. or straight chain,

mdim&nch@ﬂ pcdtami)foramd a'ﬁnnelstrmcaf of adolcymgontmt (ﬂ@rmeutlc agent Le.,

preferred cycl ave fr 1
cORPBREA phhRITIHE TP, BETAETPELI AT h O} B BT P by reatmen
acBfge 1R RBividuap J.‘Ssaﬁféﬂﬁs hedds, € tHe t%trﬁ&rftl;b%dééd% 16 WO
2008/g060569 PCT/ US2007/ 023941 Un ess the nunber of
rbons is otherw se specified, "lower alkyl" as used
nmeans an al kyl group, as deflned above but
awP%g from.one to ten carbons,

one 190 SQIYCNEDGE, Ceripin termgs ?nglogggg BB g}ep 1&&1 n examples and

appértRWichems ale@dBected@hdgny! " and "l ower al kynyl” have
simlar chain lengths. Preferred al kyl groups are

| owey 5 teink Ve adhiiniblr- &R I £ e@&ﬂhl%%r g arefer to both concurrent
subst | t uent gesn gnated herein as al ky | ower _
adahMyﬂratxonKIaémtmstmtloh af bad kyinore thsraplsm algemte naht,he sghetigie) and time

t.o,an al.kyl. group. wher.e apywhere fr
vaH%lj agrgagﬁganﬂg\%(ﬂg@ésﬁraﬁ Egléfaownpﬁe &eﬁgplﬂtbceageﬂs at a time different
frorﬁ"ﬁ’{zﬁ‘ 3k el ddrhinistratiher & &lditical fHé?apeﬁW@ﬁg,%ﬁ?Bﬁaé’éﬂté? as long as the
been replaced with a halide. The term "aral k ,
thergpaiitih @geritharepe¢senisinite patienl tRysbmgreatept @db@sanneutnred vv| th
an aryl 10 group (e.g., an aromatic or heteroaromatic
gr oUlhke. teith €'htteraaoni'abhk esedl Hereindnéamls kannatbth ofedrer element other than
nsat yr at ed e{fuhatl C rou al ogous in length arf1
CarpoE Y By erogeih st i it %at? %arél P15 EREER; BgehpBgephorus, sulfur
anblehingl contain at |east one double or triple bond
respectively. The term"aryl" as used herein includes

5 e AR 'qll%ﬁgnbgfe?s 1 gy ?dl&#lour ?{%R{E?erdogltlph]aﬁcg rghj;g)ss including

t hat may i nc rromzero

stredghphain ANENZEOEps, Diirthad ehen allqap%rbh@d Qﬂ?el,oamyr €#leyclic) groups,

ol e, furan, thiophene, imdaz oxazol
allg%,s b

ubssitwsed pyqlalelsylegroum g syeoalksyk Mistrhtétedpa)kﬁzgrﬁ@s In preferred
eng%égtrrgégﬂ, rﬂlestﬂ[k%t Qyz{ﬂ) f& ma%gheda&%r{ g‘lﬁyll Mé%o J?k%% ggr%n atoms in its

backbone (e.g., C1-C3g for straight chain, C3-C3g for branched chain), and more

preferably 20 or fewer. Likewise, preferred cycloalkyls have from 3-10 carbon atoms in

their ring structure, and more preferably have S, 6 or 7 carbons in the ring structure.
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havi ng heteroatons in the ring structure may al so be
referred to as "aryl heterocycl es" or

WO b@Be6isey omati cs. " The aromatic ring can be PCT/US2007/023941
substituted at one or nore ring positions with 20 such
substituents as descri bed above, for exanple, hal ogen,
azi denlessl thiy InundeabRyrborad ﬂsejubérwlseabkglﬁyd "lcwy&'rl zrblaylkysk used herein
hydroxyl al koxyl, amno, nit sul f

mn
meaws (5! 2lkyh EEPHRe At 6eﬁrﬁﬁo%bﬁm‘~‘,n5weha%a$ é}wwnec&ﬂ E&(WPO“S, more
préf‘ ka‘éll ﬂ%&:{'gﬁ tgl Y aftlofd atﬁr‘dkflﬁnil@ backWbAORAMER: Likewise, "lower
etone, a eﬁy ester, heter ocyc?yl , aromatic or
alltmtyE'rarﬂr'mmtri alk)myﬂ Ehaves;mx—lﬁ[—'e&ain— lengther Prefé¢recd alkg. graps are lower

term"aryl" also_includes clicr
allgdsyj WQ’YF'%/?HC% emppdigeaise ﬁ%bsg % gnpigd %ﬁﬁ%ehx%%/qg% a lower alkyl.
nore carbons are commobn to two ad10|n|ng rings (th
ri ngehedean “haledllyl”rasrigad fiergive reers taen plkab grogpavhgre g@here from
S, Aromt i t CyG
1 @y@?@\gg}(%egs egg;er (g ¢ed \??l&?éﬁ?ﬁ& k%/(n%}eﬁ\afoaﬁcglf i WheP€all of the
hyarsheRs hmttﬁé@eemdcyh $vnth75hﬁ111tier ms ortho, meta and para
apply to 1,2-, 1,3- and 1, 4-di substituted benzenes,
I espatikyeh Malk?@r aSIRABLRIN, HTErsR@B® 8lkyl group substituted with an aryl
1, 2- di net hyl benzene and ort ho-di net hy Fbenzene are 30
grelymw,rmmromaﬁc N 2G0800806 EDUPLT/ USZOO?/ 023941 The
terms "heterocyclyl™ or "heterocyclic group"” refer to
3-  tTheltOrmme'raieng and ﬁgkymylumfﬁrrtesmsanmed pliphiaicabyps3nalogous in

agh arbBpSSI BSOS O R DpindFeriRed GV PuighBeeontai af It one
doﬁﬁ{@/&){ﬁ lg%onilﬁtsﬁ&ﬁ% |'yl groups include, for exanple,
€,

e, furan, pyran, isobenzofuran,

Chr gﬂfeqlehn xz?rgl " a%n%ed ger@*ﬁeﬁaﬁf’i‘és@ | & arfd7- fn%l'n%ered smgée-rmg aromatic

razo e, ISOt azol'e, "I soxazo

ngs&ﬁbtﬁﬂay ieytidenfréth 2€ro BYHudiRtEdatomisNfbeleikaihple, benzene, anthracene,
i soi ndol e, indole, indazole, purine, quinolizine,

napgt(bq]@pﬁopyqqage qmrrcp,lg; ,fw@n rgﬁpp,lzgng,z ,1rﬁ@az<p,lg,p|q>g(p,z}p[lq,d§hha@ole triazole,
pygé;ipgeaiﬁg‘}ld&%t%ﬂghﬂg n@rldﬁ%gﬁ g‘h?ﬁ% h‘ﬁ(?me %Edre@ fk@.e 'Those aryl groups

hamﬂgl Wetétbftems Fh einarihf l‘s@hdtﬁh@ mayphikodzi rBRrred) he laa I"a@lz heterocycles" or
. phenot hi azi ne, furazan, henoxa2|ne rrolldlne
hBIREIABABAIICES T he BIORMEC TRgipAR Ibe Substigerd o orte OTpN9fE Mg Rogitions with

RSO of LAy ST b R BRI s,
alkhhe/1, heiyeroalk)yt;l ihydraxy cditoxybe amihst i ditrd,e dsudfhydnyg ammo amido,

phgog{h%ggtgzlg}thlsgggat\é\ﬁxéq% u hqq;iquoggltel Z?tig%q al?(é(ﬁ]glﬁu%}il onyl, sulfonamido,

ke?dr{éf EM dhyq%l Kyay lhete%&klgﬁla‘f&ﬁan@ Idﬁéié%laronﬁa'ﬁ'cq{?olepést L@F3, -CN, or

I M no osp onate, phosphi naté,

th& ﬂk@omﬂz terﬁla‘l‘al?ﬂ)()éhso ifiéludds poRydielic rlﬂxé téis hﬁ‘\h two or more cyclic
sul fonyl , ketone, al dehyde, ‘ester, eter ocyc ,

rings amevhich tep onenage oab@msearﬁ eomm@né@ ywo a@:@mg TS (the rtnlge are "fused

rmrgg'LS h%;'glel’lt é\glreg%i fytflgcrbrés ) % Qfomd % &y oalfa%/ y@hc rings can be
cy6oalkeil k@wdus@nycsy@}cw@dnkwysl §r,ylsaerrwo$ heRedcgElyls.

heterocyclyls) in which two or nore carbons are

Com‘ﬂﬁ tefnd W?h@%é)b Rhé %afd Aty t812-,1,3 N d 1 BYsuBEtRuted benzenes,
"fused r|ngS n s that are

respectively. For example the names 1,2-dimethylbenzene and ortho-dimethylbenzene are

synonymous.
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20 joi ned through non-adjacent atons are terned
“"bridged" rings. Each of the rings of the polycycle

W@ a008e0ssubst i tuted with such substituents as PEFUS100TER3941
above, as for exanple, halogen, alkyl, aralkyl,
al kenyl , al kynyl, cycl oal kyl, hydroxyl, am no, nitro,
sul fThediepths "hdteroeelylam dhetepbadichgroap erefgrtos b @trmembered ring
carbonyl, carboxyl, silyl, ether, alkylthio,

strygiuresnifiore ResfAlly il tachpambered raies. Whess whpERatyies inglpde one to

fo?{]g&?{obﬁnﬁr qutgx%r ﬂéso%t élgc% 4 t%/%f%c]:lgs Zﬁetgfo%%elgpgl'ouRanlude for

use ereln, nitro
exhm@let et‘nlibphbﬁd: ogamnthﬂﬁsi gmahepyrén, isGbenzofilBan,orchromenthexanthene,

term "sul f hydryl " neans -SH, the ter hydr oxyl " ans .
phergyathiffe RYTEI%.efidascley pyigele, SRl Rafie, pyrazine,
pyg%ﬂ@ S{%@ zn?ﬂ,} ggdolggﬁéﬁfg&nﬁgﬁoglﬂh&@d if@goler plride qumollzme

tituted amnes, "e.g.,

isommiretiyief Qainolimey pithalesine Seaphthgribinet hemggzﬂerealqumazolme cmnolme
formul as: 18 VO 2008/ 060569 PCT/ US20Q7/ 023941 .. R50
ptorfiee, capbasqle, Rsarboliny pEnaphEdisien aRBgineRepyrigidings phenanthroline,

n I t r
phg%ém ?ﬁ@%{’%ﬁ%,&f)ﬁ%@d}flﬁ%ﬁ@ fRrabXf %g&%xa?g%ehthdlﬂ& oxolane,

or R50 and ,
thiotaye} hexazelet hpiphedihe atp)perannmhlmdnphdsi'eye, ataetcmbt adéeains such as
het roc cl e _havi from

athllcﬂgérgsreau Pyrreh IRB esy %ud}agge?{,ﬁ@ngm ag él?ey 1ke a’{"henﬁeterocycl?lc ring can
bec%%gtﬂﬁiehydt’on@ o(f%ﬁ&@adogﬁﬂa}ﬂé with §€h %ﬁ@ﬁﬁ&én@s 8 d&cribed above, as for

polycycle; and in is zero or an integer in the range

exaifnple, thalc&enl alkgéraraiklyl eathogi,nelkysyl, optlpalsple loMdrdRy0 amino, nitro,
R51 nd t he

h
sulRygrB i Pog 2 BRpSHBraIeD; SORR AP e P o Ry, silyl ether,
allQ/HRRS) SUBDA A, kétofk, a@dkﬂy&mes{e@néjh&&to'c%ﬂ |aM aRaE}ﬂitlceé‘iCHeteroaromatlc

i'ndependently represeit a hydrogen, an al kyl, an
meiktyer(yff3, -GN, o thetike, - R61. Thus, the term "al kyI am ne"
i ncl udes an am ne group, as defined 10 above, having a

Subsmet H:hﬁ&' --sslyemynbsarl 'g}é'iy‘c@cl?d Ydup2tieRe N8 twloN8F &ide rings (e.g.,

e., | east "one 51 |s an al kyl group.
cyﬂbelkvlnsr nydltmﬂsdnam nyrloallsyram ary@:mglmrzf@ebr@nwlyﬂséﬁe mdichgtwe or more

ca%flﬁﬁ%leaconwon twlg§41J011n kg%%? Lfggdv\ﬁ%éplélgga%e usieél rlggs Rings that are
JO%F{ ;t/l:&;gd%lﬁhgﬁ{ Ecéjra]lsél}ﬂ aﬁﬁﬁs hRPEAREN tiridEely Hh SO e BaciABf the rings of the
polycycle can be substituted w1th such substituents as described above, as for example,
halogen, alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, amino, nitro, sulthydryl,
imino, amido, phosphonate, phosphinate, carbonyl, carboxyl, silyl, ether, alkylthio,
sulfonyl, ketone, aldehyde, ester, a heterocyclyl, an aromatic or heteroaromatic moiety, -

CF3, -CN, or the like.

As used herein, the term "nitro" means -NO»; the term "halogen" designates -F, -Cl,

-Br or -I; the term "sulfhydryl" means -SH; the term "hydroxyl" means -OH; and the term

"sulfonyl" means -SO»-.

The terms “amine” and “amino” are art-recognized and refer to both unsubstituted

and substituted amines, e.g., a moiety that may be represented by the general formulas:
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(CH2) m R61, where in and R61 are as defined above. The
term"am do" is art recognized as an am no-substituted

w@ 2008060569 and i ncl udes a noiety that nmay be PCT/US2007/023941
represented by the general formula: OR51 NI R50 20
wherein R50 and R51 are as defined above. Certain
enbodi nrents of the amde in the pRé8ent invention
wi Il not include imdes %h may e unstable 19 WO
2008/ 060569 PCT/ US2004(023941 _Theyter gﬁ 3al kyl t hi o"
refers to an al kyl grouQ as defln d above, having a
sul fur radical attached glereto cert ai n
enbodi ments, the "al kyl thi 0" noi et #52s represented by
one of _S-alk -S—alkenyl -S-al kynyl , and

wh@el@@q@) K] anbRS2 e i ppepensivromsIonen &YdgPmad alkyl, an alkenyl, -

(C%Péfnhv P erpll’{%? ?ﬁ& ?\‘5 VSké?ﬁ Wrga{h?tglltﬁrtﬁgﬁl?%ﬂo%{ou\?ﬁwh they are attached

’h| ’n| 0,

coﬁib@étb@ﬂiétero@%l@hévnﬁgeﬁrﬁgﬂdl €8 Aadds imdeudigsstaustlte; R61 represents an
noi eti es as represented by the qeneral, i

arylpp ﬁmlaélkyloa@ycbﬁésgn»k% SESRPCRES R BP BN KGR 19 26589 an integer

in ?liep{agg enf Eﬂ}aﬁ ﬁrpc ?%éyrggrﬂb(gc%mg?tgyt%x{ly grﬁe & eg(ﬁngg‘p %a?%@ a carbonyl,

e.g.{K5®)R51-&althe mtfbgplln afgmedcb nstafohyi addoede dhlothes @hibodiments, R50
R56_ 10 represents _a hydroge an_al kyl, an al kenyl or

and (Rfp)(and rgtonaleRE2eaehd! en&rﬂéﬂw SFHTERSAL AbxrEosepn@pealkyl, an
- X n r“
al%@?lﬁﬁfa Az ,P—ggznt’@ﬂg tﬁéégg g@ﬁaﬁe nl‘ﬁttglég%éjixngﬁi'ﬁe é&ﬁ as defined
aboxe, haning arsibRitbted or amswbstiiuteicalkylontachddtkerewi, @ty af Bast one of R50
referred to herein as a carboxyl group, and
and X5ljig ap alkylerghen R55 is a hydrogen, the formul a
represents a "carboxylic acid". Wiere X50 is an
oxygjlaw teamid ° R@@mm’hy@lray@mﬁogmm fod rrgfess tepr eraeliysthp may be
ner where the oxygen atom of the
reprssen ed tﬁe Iggneralqg 1gced by sulfur, the formula
represents a "thlolcarbonyl" group. Where X50 is a
sul fur and R55 or R56 is not
represents a "thiolester." Wefe X50 is a sul fur and
R55 is hydrogen, the
“thiol carboxylic acid."” Wipre X50 is a sul fur and R56
i s hydrogen, the fornmula r esents a "thiolformate."
On the other hand, where X50 is a 20 bond, and R55 is
w}{gb?%la gz}/s@'\r/l\%’ g? geﬁﬁéaeab%bé’vﬁdfl@s"mbfés&ﬁp5%%1%%& an diRJ108Falkenyl or -
(CH)m-R61, where m and R61 are as defined above.

The term “amido” is art recognized as an amino-substituted carbonyl and includes a

moiety that may be represented by the general formula:

R50

wherein R50 and RS1 are as defined above. Certain embodiments of the amide in the

present invention will not include imides which may be unstable.
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is a bond, and R55 is hydrogen, the above fornula
represents an "al dehyde" group. The terns "al koxyl" or

w0 2008050569 as used herein refers to an al kyl grecppySme7/023941
defi ned above, having an oxygen radi cal attached
thereto. Representative al koxyl groups include

met Mehey tenfitAlKNthidI" @RS @x¥in Al Lorbuf, axsydefined tabévd, ihseing a sulfur
An "ether" is two hydrocarbons 25 covalent|y |i nked by

radigalatiaglead. theyetcor Hi efglain embedimignisy the (akky1thip” appiefly iy represented by
onte%?t S raﬁ&? gallllleggf, -S-%h{f}%&/l M & g@—r[zg,aﬁ%ﬁr whére |58 R¥1 are defined

al kox can I epr esen y’one 0

aboQe. angtlesentaﬂve alkkhiyl groupeHadlkdemibthy Hiido ( 6hid)thioRhd the dike
m and R8 are descri bed above. The term "sul fonate" is

art TIRCReM Z&EbAW iNatURRSgAzdhRd ¥ndllids SRA MBieties as may be

represented by the general fornula: 20 WD 2008/ 060569
reeRhg2n0ne gasgalformulag:l -S-OR41 11 0 in which R4l

is an el ectron pair, hydrogen, alkyl, cycloal kyl, or

aryl. The terms trOflyl, tosyl, mesyl,Oand nonaflyl

are art-recogni zedljand refer to

trifluoronet hanesu fonyl RBst o%;enesul ,

met hanesul f onyl X$.ﬂonaflu ;onyl

gr oups, respectlvely Re terns tTi | at e, gsylate

are art-reco

Wi PS5 o e ST L o Yt o A SO0 BRE SRR L pepresents a

hy@fdgeh, anRIANSs dikepNat €183} R61 028 hharmaceutically acceptable salt, R56
nonaf | uor obut anesul fonat e ester functi onal groups and

remaie@m bydrogen, ap@htydi an dkeryl gF dGk)m-Réspwhere vepyd Repare defined

abtg\(/e [ Car)g.ﬁ?g rﬁqlo&(ryggnear%&iﬁ ?r % 15 @ogl?%c{]%%en g}e lﬂ%u resents an

“egter’h ewae&axy(b isUaO e, TARI Rss 9 asadldfie@abone, t}ieﬁ‘ﬁq@feSy isOreferred to
-NHR, where R is an al kyl group. The term
heredn a3 & garhea il @roupe prd Bartl@ular%Rchen Raéisea hiskrogm, thedomula represents

a _%@&?é'lk%cg? réo%@ére X;d‘{% ah Oﬁg%enhxgcﬁ R)%‘% %&rogenefh%rfgnﬁlﬁa represents

I's ‘an ali
a “‘fedmdi@al laydenerak fwdiete the ox dNFﬁom\Mﬂﬂ{eQavaé forafulAisirghladed by sulfur,
group. 15 The term "al kyl am noal kyl" refers to

the fermularrepraaeis a “Hb?lﬁalho%\ﬂd groupar Whegej JoHhisi acsulfy gudRSS or R56 is
Ky , -
nov\EZdrtoE@n tﬁg ﬁllgﬁ%l!a %Egrgér%g d thuﬂg{ i@t{: sg%ﬁ%?(gﬁ'ﬁe)atﬁlmr and RS5 is

hydmgyh ahe fieraluty tepraseite BS‘tltlolcalﬁoMﬂc,id WhwhereRX $®Bisansulfur and R56
phatic and R is an

is ﬁydrogen the ?ormula represents a “thiolformate.” On the other hand, where X50 is a

bond, and R55 is not hydrogen, the above formula represents a “ketone” group. Where X50

is a bond, and R55 is hydrogen, the above formula represents an “aldehyde” group.

The terms "alkoxyl" or "alkoxy" as used herein refers to an alkyl group, as defined
above, having an oxygen radical attached thereto. Representative alkoxyl groups include
methoxy, ethoxy, propyloxy, tert-butoxy and the like. An "ether" is two hydrocarbons
covalently linked by an oxygen. Accordingly, the substituent of an alkyl that renders that
alkyl an ether is or resembles an alkoxyl, such as can be represented by one of -O-alkyl, -O-

alkenyl, -O-alkynyl, -O-(CHp)y-Rg, where m and Rg are described above.

The term "sulfonate" is art recognized and includes a moiety that can be represented

by the general formula:
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20 aryl group. The term "oxo" refers to a carbonyl

oxygen (=0). The term"diradical" or "bivalent" as
wais@d/obissei N are used i nterechangeably and r eP@r/UST07/023941

any of a series of divalent groups from al kyl,

al kenyl , al kynyl, al kyl am no, al koxyl, cycl oal kyl,

heterocycl oal kyl, aryl, aralkyl, heterocyclyl,

het eroaryl, and het er oar aI k %g gr oups. For exarrpl e,

. 1s a bivalent alkyl or aI #¥ adi cal ; is also a

bi val ent al kyl or al kyl di raﬁl cal; is a b| vaI ent aryl

or aryl diradical; 21 WO 2008/ 060569

in RIS %ngn%%ﬁ pQr’f Jdréén%lle@MkﬁrﬁlaKM| or

aralky di r adi cal i s a bivalent
) LRI 0 e SHABLPB qotnd ts
trlﬁﬁoﬂb%fﬁﬁgﬂﬁfoﬁﬁt hyl, e Wheneﬁhﬁfﬁ}(/i methanesulfonyl and

trifl uoronethanesulfonyl nonafluorobutanesulfonyl,
nOpaﬁMrubnmulffWIgrm respemwtianélém:l teons irjflate, tosylate mesylate, and
ectivel |ist_.of th

re nsi V
noRRRE oA QBT TdEIeDP B GATES R EetegP EBraofigngeulfonate

esRk %Ethhﬁbshh@mﬁ‘é 'éstélppﬁ@r&nhﬂu&rb@utﬁﬂe@t?ltfoda%es E‘s‘%enofungﬁ’&ﬁl groups and
volume of the Journal of Organic Chemstry; this |ist

molsculgqthatadontaipsaad groups) respectivelbl e entitled Standard
Li st of Abbreviations. The abbreviations contained in
sai dlHeitetm "arishnedyl" @idos @VICHCFONNRRYtwHerzRAndR' aregadependently H,
chem sts of ?rdl nary skill in the art are hereby
aliphatsr g58vns: ay! gipups oF beé?rearéfh&r@up%e term"sulfate" is
art recogni zed and includes a noiety that can be
r epridsdenmetelk gmineé refersde aNHRowhatedR isen alkyl graups- OR41
O in which R41 is as defined above. 15 The term
" sulTherngrmaldialsylamsnarreferseto YRR, exhean both R inddR'sar@alkyl groups.
noi ety that can be represented by the general
f or Mileaern®"hyldtox yalkty B-rfeds toRRTOH, e sunfatiphatic’grosp.
art-recogni zed and includes a noiety that can be

r epregesthe thniiModIRe" 8BR G LR NHWhefe R is an aliphatic group.

The term "alkylaminoalkyl" refers to -R-NH-R', where both R and R' are aliphatic
groups.

The term "dialkylaminoalkyl" refers to -R-N(R')-R", where R, R', and R" are
aliphatic groups.

The term "arylaminoalkyl" refers to -R-NH-R', where R is an aliphatic and R’ is an

aryl group.
The term "oxo" refers to a carbonyl oxygen (=0).

The term "diradical" or “bivalent” as used herein are used interechangeably and
refer to any of a series of divalent groups from alkyl, alkenyl, alkynyl, alkylamino, alkoxyl,
cycloalkyl, heterocycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl, and heteroaralkyl

e . ) ) j\/bLLL
groups. For example, % 1s a bivalent alkyl or alkyl diradical, %, is also a

bivalent alkyl or alkyl diradical, § C § is a bivalent aryl or aryl diradical;
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O Il /Pl -S-NIlI \ 20 0 R The term"sulfonyl", as
used herein, refers to a noiety that can be

wo epseese ed by the general forrmula: 0 |1 -BCRUS2007/023941

22 WD 2008/ 060569 PCT/ US2007/023941 in which R44 is
sel ect ed fromthe group consisting of hydrogen, alkyl,

, Jal kynyl cycl oal kyl, heterocyclyl -2 ®r T~
a/yl . The term "sul f oxi do" as used herem—/ .
7's to aisnoitevalertthaelkyhor bealk@pdiesheal,edndy th is a

.gener rul a; - S- R44 i n ich R44 is
bl?@ﬁ%é?%aﬁ%tsrﬁﬁaﬁﬁay éﬂ}ﬁl@swgq%ﬁmgd” G dr ogen. ol

al kenyl , al kynyl , cl oaI Kk het er ocycl yl, aral k

or atha 2 bigevigapnsniig f4 Phy ’e]r\@ To Ms &preyent gnehy. eyl phenyl,

ut ed ache

tr@)ﬁ(éﬁo tl‘ﬂant%iﬁ gfﬁoet he?rga,ﬂ% mﬁbgﬁg%lﬁbﬁ cub tltc%lﬁc?fggﬁlfbnyl and
méth@@hllﬂydyl areq)esai/ayt @dmford)mmﬁr@h@lm/edfst oStheablielviations utilized by

- Se- al ken e- al kynyl ., and - Se- R7, man
Ors@%@hfa@ﬁ?/ Sl dinpo st e aa@age%bbb@lp fngt 13548 o£ § %b\eplume of the

I

exanpo?‘b@g%ﬂt%%)éenﬁﬂ%ath&yl% 1sn F%gz fF&FH%?nqﬂggtﬁlﬁlfg%ltlged Standard

leﬂwdibkemaﬂiosls_ | Therahbreentibiss contamedah lsyidy list, and all abbreviations

k hi oal k | -
ut ﬁk@ﬁm or} S NV ?‘Iﬁ’ga %/ Pg(ll%yug%@olﬁg ISUbSa{rql:]té\%tré?)y incorporated by

refleddcpi tion of each expression, e.g., alkyl, m n,

etc., when it occurs nore than once in any structure,

i s iTiteetete dsultatdeisiancepegruizndt andf includesde friométy itloat can be represented
b ehsev\,herkef in 1t he same structure. It wll be understood
YHGBeRLYHRIMYIEt i on" or "substituted with" includes the

inplicit proviso that such sgbstitution is in

accordance with permitted val #nce of the substituted
—O0—S—O0R,,

I
0

in which Ry is as defined above.

The term "sulfonylamino” is art recognized and includes a moiety that can be

represented by the general formula:

The term "sulfamoyl" is art-recognized and includes a moiety that can be

represented by the general formula:

0
M R
—N
AN
o) R

The term “sulfonyl”, as used herein, refers to a moiety that can be represented by

the general formula:
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20 atom and the substituent, and that the substitution
results in a stable conpound, e.g., which does not
WG pwavenseous! y undergo transformati on such as BYI/US2007/023941
rearrangenent, cyclization, elimnation, etc. As used
herein, the term"substituted" is contenplated to
in IWHiE ©Q 4 3k Iseleerediffonh Meegrosip RShdistiRNé Shfrogngalkiyl; alkenyl, alkynyl,
conmpounds. In a broad aspect, the perm ssible
cyslobtklyl, heerdcsclyh abylder heBwoaglcl i ¢ and cyclic, branched
and unbranched, carbocyclic. and. heterocyclic, aromatic
na ThSHamD H R R EFeS: SHEIG 1 A B 1o b EARE Topresented by
reat i substituents include, for exanple, those
th%é%%??é@bhﬁérein above. The permnissible substituents
can be one or nore and the me or different for
appropriate organic conpoung§__For pur poses of this
i nvention, the heteroatons suthsas nitrogen nay have
hydr ogen substituents and/or any 30 perm ssible
in Sttt Ryyeiptselettd dropahec groapronsistingdeSiydriga, akykiatkenyl, alkynyl,
whi ch satisfy the valences 23 WO 2008/ 060569
cyeloakySheRdcylyy atalkfl, erteeylnet er oat ons. Thi s i nvention
is not intended to be Iimted in any manner by the
. perAr'ssidrdhkysuldedrs tougnilkylofroap gavihg acabqioued seleddgroup attached
phrase "protecting group" as used herein nea

theretep dixgmplasy haalenoglsess Winetemay pe sulstituted %tf@nrﬁlsl%ar@selected from
. g o oo _
ont S5 W SERLRISL - S S “SES SRS TR g deted

abbfic! ude esters of carboxylic acids, silyl ethers of

al cohol s, and acetals and ketals of al dehydes and

ket ope r ectivel The f.j j

cher Boguf SEREHAERS Lon E0bt 8 BxRly 18 SRyl Bubl BRoduce, for
exiinfleManfihedlegylsy eamitoalkiasyld, NaridgalRey Sy shideslksnyls" thinoalkenyls,
o ed.; Wley: New York, 1991). Protected forms of the
iminpaianylsethiosisaylsddioatkany lscraibry - wrbstituied Mienydopralipmyls.

this invention. 10 Certain conpounds of the present _

i nveis ised heagineshiesdefinitionpal edchudxaresgenners, iatkybr m, n, etc., when it

stereoi soneric forns. The present.i.nvention . ..
oo it Bononcy i SR srutisb i Uen e HiePandgnt gfifs definition
eldeWBBS 1h Y RAR stitctugld S-enanti oners, di astereoners,

(D) -isoners, (L)-isoners, the racemc mxtures

theneghy pen d&’séa%fi_tﬁﬁtx'tswsﬁﬁn{‘oh@gﬁ%bs%tefda\lvhlh'n&cw&:m{é implicit

the scope of the invention. Additional asynmetric
praasd tnat atdrsubstptioe ipieserrdinee avisupatiitete mélesaccdt ths substituted

an 15 al kyl . group. | . sugh .isonmers, as we as .
St 20 e BHUTEB cPe hF SR LOD GEDUs Phe PRIEEOTIoudhics which
ok Y8 shGaneblisly f Hdet oS rAFEMaRoR LR Gl B r&RARLLRERT _C)I/clization,

of a conpound of the present invention i's desTred, |i
elimanation, gc.epared by asymetric synthesis, or by

derivation with a chiral auxiliary, where the

resulst nsed lehréinf theatone"substituddirie doateapiaédtethcnid dlhpermissible

il 20 cl d t ide th desired

SRS SR BTN PRBPRHEIE y OF § D EBCat e pETBBYIPlE substituents include

acgnﬁﬁ;%{dglﬁlgﬂ?,glﬂ‘é}tx%gﬁ ;ﬁ“ﬁg{rﬂgﬁhﬁch%ﬁ gﬁﬁggWﬁ}hanﬂshe@émm'lic,ogromatic and
nonaromatic substituents of organic compounds. Illustrative substituents include, for
example, those described herein above. The permissible substituents can be one or more
and the same or different for appropriate organic compounds. For purposes of this
invention, the heteroatoms such as nitrogen may have hydrogen substituents and/or any

permissible substituents of organic compounds described herein which satisfy the valences
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carboxyl, diastereoneric salts are forned with an
appropriate optically-active acid or base, followed

whyooseesbut i on of the diastereoners thus formerChys2007/023941
fractional crystallization or chromatographic neans
wel | known in the art, and subsequent recovery of the

ofpthe ehete2Satemant Thisraiventi@o it eotpinadndeld ¢ b Umhientt ;1 afy taener by the
compounds descri bed above incA ude compounds whi ch

Pesmifsibl bsiyents ehenganic KeMEPWdSand whi ch have the same
general properties thereof (e.g., functioning as . .
anal Hesplyage, "prptestiniengionp” as usedrherein misass (@mposdiy Histirents which

substituents are.. e . whi.ch d - e ~
o U SR BHnEHOBBMCR 1R T PR gl ghtomacons
EX28R6 6f SucH PraeditiRiagroup enchairpestéislofodarbdxglipraefdsntilyl ethers of
i nvention may be prepared bg the nethods illustrated

al¢aholshaingearstaly anddetaiisonl aldsbydes angl ketonesegesppstvely. The field of
[ bel ow, L catd t e ' -
o556 DRt P b ter R S8R L0 SSlus M. prvecrve
GRAUpY en10retiat SyRthedf) 2008/ WBNG6INCETY bik20091)0 289¢ktted forms of the
_synthesis procedures. In these reactions, it is also
INBIYE SPRIPP W dsekeingded iKY the seope o thininvepton;
thensel ves known, but are not nentioned here. For _
pur pOertasn ebmphurglsi ofvtbatprensnt tniventidmemiay sixisé i periicylaggeometric or

identified in cor dance .th the Periodic .Table of, . .
SRR SENEHL L S NERS! Bye M eiaRoiare: aflahit ErySafigs, including
ci dRAYPhmESisoidshREfhd SERARRIRers, | didstedortdy, QD)-isbAfrd, €L Msomers, the

"subj ect" as used herein, refers to an animl,
raggmic onixtyres theaeafahndpther nhnivees, thereaf, asaléllingeviithinethe scope of the
in%ﬁﬁ%i hégcfditﬂtoélr%ﬁ%ﬁnygnnrﬁggg %?rﬁ)f)\é %Encﬁ'nﬁsﬂ@?f geg/p%rs%rﬁﬁr? grslug'sl?n%ént such as an
aliegdroi S t AALJuER iimeds, &8 WRAUAC Xturdd tigreof,@ 8 ihtBRdedubjbedhcluded in

has Dbeen the object of treatment, observation, and/or
thigdnyamtionr at i on of the conpound or drug. 10 The term

"therapeutically effective amount” as used herein,

mean$, fonanstaureunpaticulanetdniomeorpewethponnd of the present invention is

harmaceutical agent. that elicits the biqlogical. or . .
AeRBEHh o R PEBEREED 1YY SRR ICCHPINFES, Of i Wohe GyeD onith @ chiral
auliafl whe?é thpRmtih P AastePePRIrRIMBOMENS séParded S&?ﬁfeoc{"duﬂliary group

veterinarian, clinrcian, or physician, which includes
cledveé vtp apriogiieothet pwre sdaspedremantiomérs  ditemagecly, where the molecule
condition, or disorder bejng treated. |n.t resent
cof it o R IERRE e iF 155 Gein e JfnflioRgEBoup, such o
cabloRx§, tdPaskEtondericnsatts @RS forBdl with inRipbroptiateesiticalPakdtivefacid or base,
the anti-apoptotic activity of the protein. Such an

folesemh by nggolwieors af thec flieptercotneps twp dermadebrpeagtipnal crystallization or
f I \ene 1N a atien [ y...Ser tQ sensitiz
oo R el PR TR A d bl R Ity “6F he pure
enal®orh@Em "conposition” is intended to enconpass a
product conprising the specified ingredients in the

Spe@gﬂtﬁgplﬁﬁﬁﬂhﬁvalé\% ¥eite c%?n[ﬁ)ﬂﬂdsoﬁé&Hﬁéd bhRle include compounds
results, directly 20 or indirectly, from conbi nations

wigth ohterese cofregunil ribereii end svhich hive thpeaint igederahpropesies thereof
(e{lg-gefgrthi&g} y hs?z{lilg g%?lgg)hglg!arle{rbgr?ecgrp rtngr%| s?mgl%rvralrigtricl;nsroeffs%[)sstituents are
made which do not adversely affect the efficacy of the compound in binding to sigma
receptors. In general, the compounds of the present invention may be prepared by the
methods illustrated in the general reaction schemes as, for example, described below, or by

modifications thereof, using readily available starting materials, reagents and conventional
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prepare a desired dosage formof a conmpound. A

phar maceutically acceptable carrier can include one
WwWo@eros06E6S 0l vent s, diluents, or other |iquid vREI/OE®e7/023941

di spersion or suspension aids; surface active agents;

i sotoni c agents; thickening or emulsifying agents;

syﬂh@sﬁ@bﬁb’ébdd’r% P the§tcalidds N8 8lso pukible e hfake aBélof P@iants which
i ke. Rem ngton's Phar nmaceuti cal Sci ences, Fifteenth

aree@.th¢ro$¢lve§ knpwnnputterenngt megskiomgsbdarehi ng Co., Easton,
Pa., 1975) and Handbook of Pharnmaceuti cal ' Exci pients,
Thi rF«br Bdiftosemnof this iHvendidnp theechem(iguietdnasts are identified in accordance

w1£ha F@O(ﬁJ ”gclimq.lﬁgtﬁ%ﬁlg%gg% 6%‘33? S{lﬁlglgfh dgogk of Chemistry and
Phﬁ%@%@tﬂwnﬁ%@@ﬂ1st'iu%%v&echm ques for the preparati on

her' eof he phrases "Bcl - medi ated di sorder" and
" di Shederm rfehjedteds liged bérew, estprsetosimenimBt | typicaliyea mg¢mmal or a

huglagg rha%?xg{) g%%og‘%aépggclé o?qgﬁag%g’rguétﬁsefvg{] gllg,t%quosfbeé(gerlment When the
ter?H [s&td h J&]}]lﬁfcﬁgn Wothtadghi sk RInA1aCRdmpeandlbt dir%g tBEn BRRubject has
be indirectly 25 WO 2008/ 060569 PCT/US2007/ 023941

beerethgtobikct of tréatmentnotyseivahion, And/of edmun%raﬁonﬁﬁﬂietcorrmhu@ or drug.

cla of cqpditions can

by i i TR %r@ﬁ%tlcggyl efglveo?mo#/rﬁ a3 P%eﬁ lb embpieans t%at amount of
acBPSQIThdun@dr %irh"lag@dtlcﬁl' Al Bt elidits tedibIbScl ot mddidnal response in

terms "Bcl" and "Bcl protein" are intended to

a eﬂb@nh@rss tissue 8ystenypgremel, qrh@m ﬂEt slathearﬁ squght by a researcher,
nti-a totic prqteins B
ve 1nar1 1|nf01anBqu ym@&iy Eﬁ\ﬂ(‘ ing éief ﬁlgfe\'fvg on bf %"fe symptoms of the

dns@@gaa @Muiﬁorpfortdm@rde%emglt@atehn 16 Efel p'uregenenbe@kmﬁ Blﬁcfn, art §€ount will
present invention relates to a conpound of fornula 1:

be(SFéflcwrm) @ngitobel inng qrll apd \imipios, leatipart of e agti-apoptotic activity of
I c f e
théo g’épen er?t1 I'az%l %rxoungaczﬁ; occ‘gt}fr%%hce Bl%n?ﬂﬁst’hf)r,a : rcz‘{’f?ﬁff“’e“ess n a

paﬁént%r nRRy sbﬁz@&@ edidRizk lthe delirto @REMAE Gith hAcBEr dnSicitcer agent.
al kyl, al kenyl, al kynyl, aryl, aralkyl, heterocyclyl,

het digc {gemy ["Gamaasitionst isr Beanged e eRGOFMRES l@yprqﬁiapq gemprising the
I :
sp%ﬁéfgﬁreﬁé%tgma n{)ﬁcgﬂ'écgﬂ lénr%élﬁ‘lg%éﬂ éﬁ%ﬂ)yl Jrodutt it that r%sults directly

or agiyletily, drone atbr’ﬂbmaﬁ’cllr(ieaf tl&agpbmﬁyﬂ ingnédiérits &, the Eﬁafﬁed amounts.
- CO2R5, - N(R5) CO2R6 OC( O N(R5) (R6),
The term pharmaceutlcally acceptable carrier

refers to a medium that is used to
prepare a desired dosage form of a compound. A pharmaceutically acceptable carrier can
include one or more solvents, diluents, or other liquid vehicles; dispersion or suspension
aids; surface active agents; isotonic agents; thickening or emulsifying agents; preservatives;
solid binders; lubricants; and the like. Remington's Pharmaceutical Sciences, Fifteenth
Edition, E. W. Martin (Mack Publishing Co., Easton, Pa., 1975) and Handbook of
Pharmaceutical Excipients, Third Edition, A. H. Kibbe ed. (American Pharmaceutical
Assoc. 2000), disclose various carriers used in formulating pharmaceutical compositions
and known techniques for the preparation thereof.

The phrases “Bcl-mediated disorder” and ‘“disorder mediated by cells expressing

Bcl proteins” refer to pathological and disease conditions in which a Bcl protein plays a

role. Such roles can be directly related to the pathological condition or can be indirectly
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N(R5) SO2R6, or -N(R5)C(O N(R5)(R6); R2 and R3
i ndependently for each occurrence are H, alkyl,
wa@bkdosngiseo al kynyl , aryl, aral kyl, heterocycl yPCT/US2007/023941
het erocycl yl al kyl, heteroaryl, heteroaral kyl, or
-[C(R5) (R6)] p-R4; or 20 has the fornula 1 a RZ )mi
related YRS &InditOnl STH, fedtureZsondmontio M@is dass 26 c¥itions is that they can be
2008/ 060569 PCT/ US2007/ 023941 R7 for each occurrence
amehigetechiermhibjtingthejactanimaf, fuaeton o%pk@ﬁgqlathmawﬁtl@Bcl proteins.

hydr A al k alken X o c
- rfg ngfi&wseﬁeér}n?ﬁé/ err3§y]%elm%¥1]§ ﬁcl tém )r%e mgerr%l'egz((c%/ encomgass one or
mdwetdehe @@uhtshbfammsyadfb@maapogt@ucqﬂml@msmol -NiBcl-W, 8dcl=1, Bel-XL, Al,
OS03R5, - SO02R5 @méﬂég%R SR5, - P020R5, - OPO20RS5,
BfliEREB, BASYREVA, molegues. OCCH2C( O) N( R5) (R6) :  or .
5 two occurrences of R7 taken together may form a
Camyooeydcdf the invagtidoet ween 5-8 ring atonms, of which
one, two, or three atons are independently S, 0, or N
R4 iIa chigdih @mbobiyittngsx He, prédekioixytntiodrrylarx Yo a asyipeuy,of formula 1:
am no, al kylam no, arylam no, acylam no,
aral kyl am no, nitro, acylthio,rgarboxam de, carboxyl,
nitrile, - OSO03R5, -SO02R5, é - PO20RS5,
- OPO20R5, -COR5, -(Q02R5,
-OC( O N(R5) (R6), -N(R5) S0 NG sO N(R5) (R6) ;
and each of R5 and Ro_rngepe dently for Yach
occurrence is H alkyl, Bl kenyl® alkynyl, aryl,
aral kyl , cycl oal kyl ; , heterocyclylal kyl,
heteroaryl, or heteroaral ky and R6 taken
t oget her forma nonocyclic ring wwth 4-8 ring atonmns,
of which one, two, or three ying atons are
i ndependently S, 0, or N. 15 The present invention

2'o§é‘F’.fé?"“g*"?a%e{?&@%g@%%f‘%g%@ NN O NN

wherem m'?'iepencfé'gx)tl)'/_'%r eac c()%?':urrence
nis0, 1, 2, 3, or 4;

R independently for each occurrence is H, alkyl, alkenyl, alkynyl, aryl, aralkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, heteroaralky, halide, hydroxyl, alkoxyl, aryloxy,
acyloxy, amino, alkylamino, arylamino, acylamino, aralkylamino, nitro, acylthio,
carboxamide, carboxyl, nitrile, -COR’, -CO,R’, -N(R*)CO,R®, -OC(O)N(R’)(R®), -
N(R*)SO;R®, or -N(R*)C(O)N(R>)(R);

R? and R? independently for each occurrence are H, alkyl, alkenyl, alkynyl, aryl,
aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroaralkyl, or -[C(R5 )(R6)]p-R4; or

n LN %
R )mQA

la

has the formula la

wherein

mis0,1,2,3,4,0r5;
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HO-/ ~ HO/\ NW/~-Ni FNi' rC NIl =1 HNNNOY O HO
HO OHHOHO0ONON HNO=HNOI ., =1 HOY HO OH
W@RH08AG05¢0 2008/ 060569 PCT/ US2007/ 023941 O\ PCMESND7/623941
ONI -1 HNOHNOt -r HOHOOHOHd NH/ OH4 0 "NO
\'l NONN" oHNH HOHOO OHOHOH O N--"N' 0\

I NR? for BichRcb@réncbiidepertdenttidis® A0k, aryl, alkenyl, halide, hydroxyl,
alkoxyl, alkenyloxy, aryloxy, acyloxy, amino, alkylamino, arylamino, acylamino,
aralkylamino, nitro, acylthio, carboxamide, carboxyl, nitrile, - OSO;R’, -SOZRS, -S(O)RS, -
SR’, -PO,0R’, -OPO,0R’, -COR?, -CO,R>, -OCH,CO,R?, or -OCH,C(O)N(R’)(R®); or.

5 two occurrences of R’ taken together may form a monocyclic ring between 5-8 ring atoms,

of which, one, two, or three atoms are independently S, O, or N;

R* is halide, hydroxyl, alkoxyl, aryloxy, acyloxy, amino, alkylamino, arylamino,
acylamino, aralkylamino, nitro, acylthio, carboxamide, carboxyl, nitrile, - OSO;RS, -SOzRS,

-S(O)R’, -PO,0R’, -OPO,0R’, -COR’, -CO,R’,
10 -N(R*CO;R®, -OC(O)N(R*)(R®), -N(R*)SO,R’, or -N(R’)C(O)N(R?)(R®); and

each of R and R® independently for each occurrence is H, alkyl, alkenyl, alkynyl,
aryl, aralkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroaralkyl; or R’
and R® taken together form a monocyclic ring with 4-8 ring atoms, of which one, two, or

three ring atoms are independently S, O, or N.

15 The present invention also relates to a compound selected from the group consisting

of:
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N HHO HOHOOH COH C [/
NNHOOHO HO\ HO 5 COH
N~\NN-~/ N~/ H HPQysidoHQ3941
0569 PCT/ US2007/023941 HO/ C

jRC / N O\ I N—~NN
C 0 N—~-N ON = |
W@R0S6BEC \ N F -\
HOHHOH 28 WD 2008/ 06

N,,,, ~dN N~ N NI H HOHO H OH OH HO /

N. F
HOS ': 0 /Tjg

N\/\N/

CI
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\
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HO/ \ HO/ 0 O\ N-\N=\ N-_ NI N- ~ ~ HYHY
HOHO HOHOH HY Br N~\NN NON YHOHOY HO
W@R008/0643@N O © O NN LD Y NNOY N, HO HCPCHUSId0T023941
OHd NNO//V---\ /| \ 0 o N, /, N/ \ Il N-,, N HH

NN HOHO HOHHOHand N ON NN
HO HO~§9
o
0 (@\/N\/\ (@\/N\/\N
it& v j;[& v
H o} H o}
HO HO—""
H Y“on i H Yoy

OH H
, , and

Another aspect of the present invention relates to a pharmaceutical composition
comprising a compound as described above; and at least one pharmaceutically acceptable

excipient.
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HO HO OH 5 Another aspect of the present invention
relates to a pharmaceutical conposition conprising a

W@ o09poensed as descri bed above; and at | east onePCT/US2007/023941
pharmaceutically acceptable excipient. 30 WO
2008/ 060569 PCT/ US2007/ 023941 Methods of the

Me&RyBBARLSBRicaspect of the present invention relates
to a method of treating a Bcl-nediated disorder,

CONMRHASh Qcttd}Qh§h?e§eermvé‘1@% Ne1gte§hd agnétﬁo@opa&uﬁ@ta BE‘I mediated

need thereof a therapeutically effective anount
disrdsyngaprosirgetbe siecpeft above. I n certai n enbodi ments,

the present invention relates to the aforenentioned

et hdehinisteting €b A wadiedt Bcheedetierebed thiragaudenllyi sffecaive emount of a

or neoplastic disease. In certain enbodi nents, the
COEWQS%@GSFHMHO% relates to the aforementioned

met hod, wherein said cancer or neoplastic disease is

sel dotcedain eootinents; thepressnsingenting refatesdeithe afargmentioned method,

et S e bl Sid JETRE bt 1Bl ie B ooyt .

NONQR Kbitdin eBIbBEMME tHeqfe@nt BRERIUNGelabid e Medaforefeatidrzd method,
nyel ocytic (granul ocyt| c) |leukem a, chronic

whepeipiseislyedneer em@mleatw eopssy tshishected\iaora, the garipkeansisting of acute

B T

protPEIOSAICE iRl ordnR$EE, GaBRacyLie,PEF T 6leuRRmid,Schronic leukemia, chronic
chondr osar coma, osteogeni c sarcoma, chordong,

myaleYhs dgrecyEndisukemiaoshiosisnymphog Vs iavpaisaebieythemia Vera,
H%ﬂ.ﬁ]}ag% sgg%g?f%%l IlI(9c§ ek m%l’lseﬁélen?\/llngﬁie n&;%ﬁ&ﬁl | OWRildenstrom's

osarcoma

mzi‘c%glﬁbtﬂﬁhlémixd)ol’fBavypa;hﬁlhealisie@seQ aﬂlﬁeﬁarcdmga&iyxocﬁm&ﬁ,, liposarcoma,
ovarl an cancer, prostate cancer, squanpus cel
cherdresaientan. 1ASABETIG| Pareamiai KBIRIOMaq dRERSATCEMAonendotheliosarcoma,

lyrgﬁgal%ltgro%Ll%gglac ﬁlﬁ%ﬁ%@ﬁjﬁg&(ﬁgaﬁ‘é?ﬁéém@ g@%v&%&' e nelioma, Ewing's

ary car ary ‘adenocar ¢i nonas,

tumbademﬁqewtmam;hamydsaxrcymabcllonmln&ﬁ@rmmogﬂm @ancer, breast
carci nopa, renal cell carcinoma, hepatom, bile duct
CapSEr.cOYRSIRH, CABFRT PERSEALG CRISRA, squ%@ﬁv%%caréwemoﬁa%a cell carcinoma,

ad& AR, sWEA ancf émﬁomﬁe{eﬁb&%s gﬁﬁ&’%ﬁmmldhﬁr fkﬁllar carcinoma,

cancer, teéstic t unor ung carci nona
papililagy caadecnbcmcmomlad; acdttelenaardnomara, medillahe| ¢catinoma, bronchogenic
car ci nonm, k/rfglll oma, astrocytons, msd | | obl ast oma,

carcinoma, p}:Félﬁ ﬁﬁrcmépﬂgtn dWBWa u&h,acarczgoma choriocarcinoma,
sem BRI 'e%'r}%?]tapl:@'cméﬁlg URLiings' BRSO U@rvlcgi LHREE N 29 bR, testicular

meni ngi ony, nmel anonm,
tumor, lung carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial carcinoma,

glioma, astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, pinealoma,
hemangioblastoma, acoustic neuroma, oligodendroglioma, meningioma, melanoma,
neuroblastoma, retinoblastoma, and endometrial cancer.

In certain embodiments, the present invention relates to the aforementioned method,
wherein said cancer is follicular lymphoma, diffuse large B-cell lymphoma, mantle cell
lymphoma, chronic lymphocytic leukemia prostrate cancer, breast cancer, neuroblastoma,
colorectal, endometrial, ovarian, lung cancer, hepatocellular carcinoma, multiple myeloma,

head and neck or testicular cancer.
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neur obl ast oma, retinobl astoma, and endonetrial cancer.
In certain enbodi nents, the present invention rel ates
W eoosleosed or ement i oned net hod, wherein said CBCIVES2005023941
follicular |ynphoma, diffuse |large B-cell |ynphons,
mantl e cell [ynphoma, chronic |ynphocytic |eukem a
pr oslhrcaitginGatbodimens, glaspresan hwentioreretaddsl ta slicoafarenitioned method,
colorectal, endonetrial,_ovarian, |ung cancer,
WHEERASAIdSIANEAT AV EICRDEFSSeTARBCIAIPED | e nyel oma, head and

nec kIE]%SS%) g%&b%g z@gqtsrci I GEsenBiny %@ (ﬁqorgﬁft&qg forementloned method,

PCT/ certain e nment s e present
whemvianhidaancee isdependant upen aBolmoent foo gfmlvtrmhdh sutyival.

vvherel n sai d cancer over-expresses a. Bcl rotein.

cer tBicRtERSEPOFERYS, th %@eiﬁngg@ﬁwlqwms g ﬁheraefpmﬂwd method,

wid&inahar FUtélﬂ@?% c®thod, wherein said cancer is
epen ent pon a protein for growh and survival.

5 | rMincerthiaiembedboditsywhnt mesmhmvpntaﬁmetatesnwimafon:mentloned method,
rel.ates t? t he af rerrentl oned net hod, wherein said
wikgrein spigiBal prateingg BelXL. 1y certain embodi nent s, the

pr es{ﬁgkrtélﬁ\é?rmoﬁﬁﬁ‘ed@ d}‘?et éﬂ%seﬁaplrﬁv@ﬁuﬁf I‘Efa?éﬁmtﬁeoaﬁﬁl@mentloned method,
nmet hod,

wherei n sal protein is Bcl-xL
witseein ahecapntronkhibets tag( 14t 189 chwoessomal transivtatom. reI at es to
t he af orenenti oned net hod, 10 wherein the cancer

exhilhickgaia ehibbdinddhks, ¢y om0 BbntionaBlaadthcdforehientioned method,
certain enbodi nents, the present _invention relates to
whesein spidicempaEndisedninistesd parqpsli-n sai d conpound i s
adm ni stered parenterally. In certain enbodi nents, the
preda m:tertmn\mbpdtmem% Ithaet }ergsemblrtvh@tumfr@lammhecﬂfemmentloned method,

wh d d
Wi BRI s T RiPiniRTBD S Se R s iRisty, pupoutaneously,

orilyablidmoriaky, mnmnéeany nbpisdiResahirahasdiBpi cal Iy or
intranasally. In certain enbodi nents, the present

| NVaRtEQain eﬁib%ﬁﬁﬁen&@dﬁ g agpfn@gﬁmn'r@ fd tMJ%emegtiorierd] method,

wherei n sai d conpoun m ni st ere system ca
wheeeih aaid cemipodindvsratisinistaed pygsmithlly.nventi on rel ates to
the aforenmenti oned nethod, wherein said patient is a

mamTalcertaA ehiboditidn®, thegsrodi P aitfon refatsp6 efeifdrementioned method,

i nyention relates to the aforenentioned nethod,
Whekein 621d Palis ipamaeymali s a primate. In certain

enbodi ments, the present invention relates to the

af orle nemiam shbddinentsothe prodeat isventia rdlafeatte eretafpremgntioned method,

wher R, teng?t her. aspect, the present invention
tsaégp{‘lé HePHUEof treat ng a Bcl- 25 nedi at ed

e Y L A LR —-

w@p@gg&d%tlé}ng@mg}gr eutic agent in conbination with a

In another aspect, the present invention relates to a method of treating a Bcl-
mediated disorder, comprising the step of: administering to a patient in need thereof a
therapeutically effective amount of a chemothereutic agent in combination with a
therapeutically effective amount of a compound of compound described above.

In certain embodiments, the present invention relates to the aforementioned method,
wherein said Bcl-mediated disorder is cancer or neoplastic disease.

In certain embodiments, the present invention relates to the aforementioned method,

wherein said cancer or neoplastic disease is selected from the group consisting of acute
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t herapeutically effective amobunt of a conpound of

conpound descri bed above. In certain enbodi nents, the
wWEe@smo6ts69 nventi on rel ates to the af orementi onkCI/US2007/023941

nmet hod, wherein said Bcl-nediated di sorder is cancer

or neopl astic disease. 30 In certain enbodi nents, the
leyNegfigNtachfev @finpRstytie! dukemi®) b aho/ettpnt | Bakenia, myeloblastic,

nmet hod, wherein said cancer. or neopl astic disease is ]
preayeleedig, fmystemenocylie uporesytfseyHEgolerkensa: ghronis lgykemia, chronic

R OUETE ST RO TRA MPSUETIe B poestems v

Hovgimb! asdehse, nnOHYEIkCY t idiseassy el @ORIPRC Y trhyeloma, Waldenstrom's
nonocytic, erythrol eukem a, chronic |eukem a, chronic
mq@;@gl@ tegg, g N&GMY @@9@ @)sep%euk@hqogz}m@ﬁ@,oﬁm)@(osarcoma, liposarcoma,
ic | 1 a c 1.8 V. gkL h :
crfGRRRENHL ST S 2GhLHIR0NE, Vil BO ihetosacom,
lyMphaigisthrcomas [pmphaigaghddititlioserbma, Rg@syomdiamesothelioma, Ewing's
di sease, fibrosarcoma, nyxosarcoma, |iposarcoma, .
tUBAK NGIOFYREFEAM. BRPEIBITRCOREr £BI0R, CEHBRBRnRgncreatic cancer, breast

i o) e ] r Qs :
o R s RAPLAE LRSS, bATERRIGIGS 400 T8, carioms
adenvdcagiomd, gweit, glhel caryiasan cebaceond gldd uyroindarac pagllary carcinoma,
col on carci noma, pancreatic cancer, breast cancer, .
Papilary apdePasRreinomas,o taleRosGipIPa, JHEMIYBDs gaspinoma, ~ bronchogenic

cafcﬂ{o%zﬂo al b&ﬁalca&ﬁiolma? ap .aﬂ)m’ bi]ri? £ n&?@ﬁ%Qo QRoriocarcinoma,

sweat gl and carci noma, sebaceous gl and carci nona,
sempapinid, @mprycaiat carcimama, Pajmyd' hangr, acleivek eancem amme cancer, testicular

st agenocar.ci noma, nmedyl | ary .carcinonmp, bronchogeni :
turggp, gﬁlmﬁmmﬁaﬁma@aeﬂﬂw "THBRES ekt aramonye ePithglia! carcinoma,
glioRHaCl RABB B0 h QEALELSBHE, crﬁ@w}ﬁ?ﬁéogfﬂbé teg? noma, pinealoma,

carci noma, W1nms' tunor, cervical
hepangieblastbem} i gadustic hemroma, |alipgpdeaireglmomg, ngmaigiorngl Imelanoma,

|UB% carci nonp, bl adder arcingna, epi theli al

neyigb st P D OB M L PBEFPL Ao dul | obl ast oma,
CT aith @Bfah ¥RBbAMRentS RRNFYIR v JAGRIaRRo the aforementioned method,
hemangi obl ast oma, acousti c neuroma, oligodendrogliona,

wheeain thei canegr avet-emoesses a Bellproleirast oma, reti nobl ast oma,

and .endonetrial. cancer. In certain enpodi nents, the

or e B R gPigE e Flina iR i R gmenfoned method,
wHeEedif 84ld cadee isedepeident @M@Bcl@\‘@téfn%pgl%&&@ﬁn(ﬁs@@ilval.

protein. 20 In certain enbodi.nents, the present

i nvadncetmn embadiments thetpsesghbinsersionirelated tortheraderementioned method,

erel. id.cancer, 4 S dependent upon a Bcl protein
o Bermgarlg\ﬁ%ﬂp%)rt}enésﬁ}rs‘i}fj\‘/al. In certain enbodi nents, the

pr ege bértdif e@Bbdiatentse iRt &schOint fiftioafrela®8ed tHeQif®dmentioned method,
met hod, wherein said Bcl proteinis Bcl-2. In certain
whergio saidB6t Broteimis Beledent i nvention relates to the

af on ] - 0 j ' I W
o 5 U ORSTRAROfe 5Raa EE o SR Efl AHBLRMTgt metroc
wheedimba#i8 chrvet Behibitsod €0 N8 difsitosvaian adnslocaties.ei n sai d

cancer exhibits a t(14;18) chronpbsomal translocation.

In certain embodiments, the present invention relates to the aforementioned method,
wherein the amount of compound described herein is such that the cellular levels of Bcl
client proteins are reduced, and the amount of said chemotherapeutic agent is such that said

Bcl client proteins are effectively inhibited by said chemotherapeutic agent.

In certain embodiments, the present invention relates to the aforementioned

methods, wherein said compound is administered parenterally.
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In certain enbodi nents, the present invention relates
to the aforenenti oned nethod, wherein the anount of

W@ o0vpoensed descri bed herein is such that the cePdTUS2007/023941
| evel s of Bcl 30 client proteins are reduced, and the
anount of said chenot herapeutic agent is such that
sai dn Betaig! ¢pbddipesteitits pa¢sentefifeatioy elelatdsnfi hhé etoleynentioned
sai d chenot herapeutic agent. In certain enbodi ments,

methedsyr 8derain | FAIGNEPHROYNS aif e ddmiustersd aprsrasisatlpde dntravenously,

o Re WS B S RPRRGARy Bet O Bb S, 1

cert nbodi ment present inventi
Che Bt BrEHR (BB e Lo BECSE i SPISTHOS e Besoffo g gmentioned
meHHas) wheRiEshid asrﬁﬁdmhaqymmnysterwws%ﬂeagsl Y,
subcut aneously, orally, pulmonary, intrathecally,
tOp'IﬁaLél’Yall?redqwd'llﬂQﬂ?altﬂey prés@ntﬁ ?lh@n ex‘gﬁ%' [Hsgﬁé 5af&13ﬁ'|ent10ned
present invention rellates 'to t ar orenenti one
merhddw) dderenhei@patienaisch manmaund i s adm ni st er ed
system cally. In certain enbodi ments, the present
| NVERt behin edrat@BmeMs ! g @i&éﬁ”ﬁﬂehﬁ&edela@t twdBe aforementioned
wherein said patient is a manmal. In certain
metherdsel Wheieissaid patiopt BAdHtMatevent i on rel ates to the
af orenenti oned nethods, wherein said patient is a
pri rat eertald drmbaﬂémt:laisnt@ﬁpoﬂbmtehtwntiorhere]@tmsmtthe aforementioned
ﬁﬂ ntion.relates to the aforenmentioned nethods,
metARdse Phewey) F‘%B‘Tt}e@ ¥ 3MaNy g Phar maceut i cal
Corrp05| tions In another aspect, the present invention
Al {eIupasitions cal | y acceptable conpositions
mhlch conprlse a therapeutically-effective anmount of
one lar anathes afpeethehe BesghpoaRtion d@gempbmmawetlcally acceptable

et her armaceut i cal
coBodiiplh P fFneRe ¥belibedly-dRsfef “RaVRER onE R ore of the
coﬁﬁfaﬁﬁdsbﬁgschﬁedj aibaié, RemaMtedt RpethehaviR @bt drCalore pharmaceutically
conposi tions of t he present invention may be specially
aceeptaple sgasders otaddigiyas)nped/patdilbants.n Sy idgsaibefli guidgtail below, the
phfar%e{peuflcg) c%%g??%n%g 3F t?dipésgﬂ nlvgntl E.e Ifgliglhleog\f( agall (tlo)rmu]ated for

qu gols
adﬁﬁmﬁl@itroﬁhques@u& o‘BQﬂquIdl RS, DchelUfRPLoss adapled 3P tHeafdllBiving: (1) oral
., those targeted for buccal, sublingual, and
adgy%lﬁféqﬂ%l, 5 sapwpico Hrenshes @gucous 95 eBTagueQys sAlERS or suspensions),
te f t t e e
takﬁ%?h Bt ?12(1) ?ggljgefea fo? n‘;‘%ﬁ%lr g‘ﬁb%@ﬁ@ij and§ %%st&ﬁ{c Qﬁs%?p%on boluses,
powdbfsagtmowls,apastdsrtbl‘ apslivation oy thepiotgueal(2) mre@tbtad)ladﬂlﬁnstratlon for
for e | e a sterile solution or suspensjon,
exgtag{eagyl g@)cp@pg%@emftr@pw%% @Havctrg)}]s be}?lé‘&lﬁl 1nJect10n as for example,
B X r
B L iR B BincB TR BB SFBicappReation, for
exdmple2ds a crearayaiginmait, or aaoniroli edareteas@pdtyh off sprayeapplipd &, the skin; (4)
m_or foam %5) subl i ngual

: , 6 :
mtgaglaglggﬁssarr}%ar%c:taj Ségr%mpya 8)PERsEY| qrgam @g%oam;((S; sublingually;
(6POLUIRRA( Y tranbdcrh@y; (8] ARLINE G filmonary; or (10) intrathecally.

The phrase "therapeutically-effective amount” as used herein means that amount of
a compound, material, or composition comprising a compound of the present invention
which is effective for producing some desired therapeutic effect in at least a sub-population

of cells in an animal at a reasonable benefit/risk ratio applicable to any medical treatment.
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The phrase "therapeutically-effective amount” as used
herei n neans that anount of a conpound, material, or

WE 09p06is69 on conpri sing a conmpound of the preske/US2007/023941
invention which is effective for producing sone
desired therapeutic effect in at least a
SUb'MDEﬁI@&é Ophas@adutieally ScdePtable” aigi diplopdd Berein to refer to those
reasonabl e benefit/risk ratio applicable to any . .

comparads, matasyEamposigansyand/opdessgodeuns which are,”within the scope of

soa%r ﬁgﬁégfé{d%ggtg%%ﬁa-mee ga?ms@%? ccl;rﬁ%,q{ Y] | ﬁféttisg slo%fehuman beings and

accep ['oyed herein er to

anfradlpowitilsut eREsiveaksxicioQ npdation, oaldergianebsponsd0sageher problem or
forms_which are, within the scope of sound nedica
copdigHaRs corgpcpasate Withra rgawnahie fepaftaisk it t he ti ssues
of human beings and aninmals w thout excessive _
t oxiTdiet yphraser i"pharineecutigillyeacgeptables gomise’, asr useheherein means a

oSO 6B BB BIPRS00 % o i or soe

filleBBILBRC Bxdipieat, anae@PhaRIdecGallibrdfant, &dc HRagResBh &altium or zinc
means a pharmaceutically-acceptable material, , _

stegtatp ol tstesie @eidkeht clobvenk wopapaslating i mafedaloringglvedy in carrying or
filler. .diluent, excipient. nanufacturing.ai e..g.

iy TR OB confRSRRE RN one PR, B bttof A e, another organ,

or @ortfnedfithe BEdy) Eachl cafr@dr ikt be NERPSEbIaY inGhe ¥BASSIJf Bking compatible

involved in carrying or 10 transporting the subkect_
witho o aHgr fingradienis ofr Gianformplapen tand masfinjusi@up deythe pgtient.  Some
h S ortio e ier. )
exBleS BE R g oBP ItV RaMah B BPMlcackSEE SAefy ipetuce: (1)
supdrb,heuch s Qi digye, ghgbedarinduerast; (deatdretiegUbuhi agreoan stafthtand potato
Injurious to the patient. Sonme exanples of materials
stafptl () calhulews iad 4t dariviakuese suehcas podivmceppapmethyl cellulose, ethyl
| | rfafled , 088, . :
oo SLP LR . SHRPES ) B8RS iy (s ©
exeipibnpotsatlo ad Scosbarbubter @3d sappdsitbns eraxesnd9) tasls, such as peanut oil,
derivatijves, such_ as sodi um carboxynethyl cellul ose,
cogensged ofesatflpwercoibrigsang pili o oibsort el apd soyRsapdile§l0) glycols,
aﬂﬂ%%( 314 ( lat ;{7 (o .
su‘g!(gﬁpi‘be s,nesgz,yhcggshclgcgélygﬁt tastélwa%lsg sﬁ%ggéisto g“?%/)l’ mannitol - and
pohversdcne(ycd () sted) sush peanil dedte and attiydnaeact; @i 3), agar; (14)
fflower oil, sesane oil, olive oil,. corn oil _and L
bui@y% agFnGs puch asanagyesium) lgcdmxgwdaaéuramagwwwamgm alginic acid;
L : i A, " : ht .
(o R Tack D ETpHe K5 (18) RAfdL DipidRTL)jefy ARBhol; 20)
phobeffered asothit®hnkry (21) gotyasers, (pbB)cadgadtes @idpr pblybfileydrigs;, and (22)
agents, .such a% nmagnesi um h drgxide and ajqunu&1.
Otl}y APBAHIE COREIP ISP Ao AEPYed (R BYarpF el iorBwations
wat er ; e’5117) i sotonic saline; (18) Ringer's solution; )
( 19)YAsetahyAut 3pe\sh SEFtaip ZmbodiperRy Of dheopresdit fompaands may contain a

I I r ho - nol ' . .
B RSl A RO D EFRE RS oming
pharmaebaticatigaotdpeablie fsaltsrulialt | giasmac2utiddlysatemtile afuddse, The term
certai n enbodi rregts of the present coppoun

. d : :
"Phasmacsyically-perspiableyslist dflathiyrewsct: Jaicts é%_tgf?nﬁgétwly non-toxic,
mcﬁ%ﬂé Y 137 angcln i@r8ditlh Lé%lts 6?9?@@&\}\?& tho[Bg]p%ent invention. These

ar maceutT cal ['y-accept abl'e sa
salpha@nrbeeeparahinl syruac depdabhistracindehiclher thedosage form manufacturing

"phar maceuti cal | y- accept apl alts" in this respect,
prq,cgfse PEE}' 6elil1lai:?ég]y é%/agf}p%ggygﬁgﬁgfwléd olf rt‘he in{/gntionsnii) ﬁs }ree base form
with a suitable organic or inorganic acid, and isolating the salt thus formed during

subsequent purification. Representative salts include the hydrobromide, hydrochloride,
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i norgani c and organic acid addition salts of conpounds
of the present invention. These 30 salts can be
wWEe@paswsed i n situ in the adm ni strati on vehi cl BCDUS100E023941
dosage form manufacturing process, or by separately
reacting a purified conmpound of the invention in its
suffitee bizaFetef phdBphate! hitdtes utdtad) ealofag et palmivdtgadiedtate, laurate,
acid, and isolating the salt thus formed during .
begzapie g lastite, pphesphatat itesylatiRe pitiatse ninalepige fymmataie. i puaciigee, tartrate,

eS8 B0 s o H G Tact Ol LR RIRERERC AR ana the ke

(Ses, tforedxampde; Bebdetst all &l E7at Bhandheatieal JaikUt @ m. Sci. 66:1-19).
stearate, laurate, benzoate, lactate, phosphate,
t oSyfiRt Bhardiacédically "Rcenhile dUBBSRLR sEbjest BamBounds include the
tartrate, napthylate, nesylate, glucoheptonate,
cohggrtiobalonertexic salts paagvatermalyptromaniens sdltssofathd cohwonndse €.g., from

no&-isgi’g " ér%%r_lig)é;%gﬁ-x:??gagge Egg%eg}f %lgixagréﬁgl,; uc¥1 Ppoarl&/en Foenlé{f In(c:)relltloxic salts

indlh@d TREEdbi¢al frymaineaRhRbicRIsSRch Ss WydfdaRloside) Bkobromic, sulfuric,
conpounds include the conventional nontoxic salts or

sutferatce phespponenmatticusndsthe dikepind the salsmpenanetk from, qygani¢ pgids such as
s B PR B S B e GRS HR Seorie, ptmice
maléie] Vegirbxyanaleioor glishlyicétd, d?hﬁatﬁh, aber?pitt oedlicoelidle sulfanilic, 2-

hydrobrom c, sulfuric, sulfamc, phosphoric, nitric,, )
acefpyhenegoir; Kemared telpenesfonic, p mepupesslfopism Whaggndisulfonic, oxalic,
isoel‘lﬁi%gi% Me?ﬁe 10 acetic, propionic, succinic,

glycolic, stearic, lactic, malic, tartaric, citric, _

ascqr bi.c almtic, malei hydr oxynal ei c, .

ph eﬁg}lo.él&éétc'%ée’s, &}euf%qo&lpd% 8?1 }l}ﬁ %{es%?{?v&}gp@ @?ay contain one or more
acRlid funBlidriaf grodps BE QXY ABREDILTe of féﬁﬁfnﬁci)'harmaceutically—,acceptable salts

toluenesul Tonic, nethanesul fonic, ethane disulfonic, .
withk phdrmaceutisali raepgp@bledrades héh¢ itdem "pharmadeuticatlyssseptatile salts” in

co unds of th resent invention nmay contain one of...
th??s:}gs?anfgs 5eg?ralt% %q‘jw@fﬁl‘vsﬁ/ ongtloléﬁpglogg?&c ?r}%%r’gang: g)ase a({dltlon salts
of@amﬁbduﬁisqff thOpiFhdd iIPRALIHRC THESeGaltd YarPIERREABY Srepared $n situ in the

W t h pharmaceutical | y-acceptabl e bases. The term _
admiyHstratpneighictead e desagp ot magufaciyring processe seby separately reacting

' 3 refars to.the .relatively non-toxic .
théI E%Irl@%hﬁ ?gcm%onu %olpglgsnfr%e %{csigjo% axlllﬁql % r?mga:hl? gasemsuch as the hydroxide,
cabonme wh icagfonhiReo Y piembcdufivgRt-AdceBptalibes@alSatibs, WAl ammonia, or

1ikew se be Eregﬁred in situ in the admnistration .
withets cpharpacenrieal yorcagialiler pigsaisuPaealY.i necqidayess, testiary amine.
Re yesérﬁ%eata@al bEARLNNG & th}qtsp cin'eegleCﬁ{ﬁPlﬁHngo&iﬂml, tpsotassium,

ree acid rormw a sultabl'e base, such as the

caliuokt, ombgieesiung aanldomlaiménuo sbits and oleatike.ofReépresentative organic amines

thﬁ&nac%uti cal l.y-acceptabl e netal cation, with . ) )
useHioRT alhe oformafibm of Pase rAddiioni salfy yodede miladpmine, diethylamine,
(RIS RMafnif, bHBhNamHRe - |
© epr eéerllt at Fi\%e Ak af ?%%%hglla&gﬁ’ ﬁré)tekeagﬁéhﬁg]e{ﬁ?gk? %?eog%r example,
Betgdeectlal.t ddprdy sodi um potassium cal cium magnesi um

and alum numsalts and the |ike. Representative

or gavéteingnigess, 2multsdryll antiofubtibhtd, OfudBt As0Boimb RSB sulfate and

addi.tion salts include ethylam ne, diethylan ne, '
magnesyRa sEearaieyias evelleasatmsingndgsnts, wleashagrolsaapatimg agents, sweetening,

ﬂag{%lﬂfg %ﬁdﬁp%fﬁﬂlqgtaggntls,i &QSer\(/a%%s aﬁ(? bt nltseCan gsecg g p(reetsent in the

compositions.
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Wetting agents, enulsifiers and lubricants, such as

sodium lauryl sulfate and magnesium stearate, as well
wW@200806369 Ng agents, rel ease agents, coating apemnUs2007/023941

sweetening, 30 flavoring and perfum ng agents,

preservatives and antioxi dants can al so be present in

t he Exe@ipiessof EBMacaﬁlc\M} -3600RB (0RO D XRIZh{sUS2NAE/ 0I33@4idr soluble

Exanpl es of pharmaceutical | y-acceptabl e anti gxi dants
anrlméuda@ré, sych) a%va?ls@?rb@oﬁ%l é.\/%ww dwdepshtogid esé%ﬂlasblsulfate sodium

m%ﬁl%g\?l? € 538 uﬂ1 dlswEl}rantc‘et gﬁ | su fo(?s'l ﬂréoﬂ.gylleuﬁmgtg%){fﬁnttsé sgch as ascorbyl

paligatk] kﬁtylz(téﬁ) hQHﬂoxymth: QBHDN:)l dtydaed hydsiigtoldse (BHT) lecithin,
ascorbyl palmtate, butylated h droxyanlsole ( BHA
prwl)gaggtédalg%}osgme@q) u%%‘ﬁ gqlq?) and (@ ikl 5! e]gtur}g Wps such as citric
| AN | (
acgﬁethgéel%ﬁ%ﬁa I e{rg'fcgggﬁ&g S(ECi Vi %:J}Gg%lr g:,?t’an@qgld, gﬂosg%r% acid, and
thetikg/l enedi anmi ne tetraacetic acid (EDTA), sorbitol,
tartaric acid, phosphoric acid, and the I|ike.
For mrmbieess of tlfef}ﬁe&hﬁﬁﬁeﬁudml‘{l@mﬂé Btdsk RGiabke fdrRSIE nasal, topical
suitable for oral, nasal, topical élncludlng bucca
(inghulingibheaah aad )sublnwai recwé,gvagamalam fos rpapratesplt edrainistration.  The
ni stration n n|e
fofa AL 68 en Fty oA SuceBa® of WS MR o R AT QU it repared by
ankYm@nYdsWEIN RESwIHEH Ithe<a0Wh phainiabp. ahe adfouRhaf BaRX. indre@ient which
amount of active ingredient which can be conbined
capj lyeh cambied j with r?ap@ﬁiealmaterlqir@dgwéu@ta @i sigele drsagggdorm will vary
¢
de%%(cmnp%'l.lél it gx)réstn% egeﬂ%lt%g rtnkyeﬁ Ilﬂgéé q.ﬁfdnglrg}bsbrﬁﬁﬁ ofhe amount
of artivy éndrediedwhith dahlbkhcd)ﬁbfin&ﬁmmnblcmﬂr \Widtdtiah t6 PréduRE a single
material to produce a single 15 dosage formwl|
dogageciorn willgeneally bgibalmmaynt phthecompound Whihcproduces a therapeutic
efi%EtOdGIg aﬁ:?alglr onF 5?8§¥ﬁ+n§dr%cﬁ%ér C%B%Mtlﬁ? gﬁ{gﬁhe il Ioan% glfo Pi¥out 0.1 per
ceﬁ)t tb gbent nmerytnih® pedeenttofructied mgmd‘m]t,p@e&mﬂy flonAgiduY & per cent to
redient, preferably from about Eer cent to about
a ?'ef r 6@t moptsefepably %9@@#)9utflr0dwr% forabont Jperesit. t o
about 30 percent. In certain enbodinents, a. . '
f or rhl egriagn eabodimenty, e doammulaivamnof dhe quessni swention @prises an
ed fromthe

exEpfBiRsd R bl BATRE B EUIRERNTS LA digprgg, micet

fo@gagtagente ., bild dceusa@n lyBtlc DAti¥IEE i C p6IFestérlafid polyanhydrides;
g., polyesters and ol yanhydri des; and a conpound
anéfa £orBPYPdseinthe; presamt u@\r@ntlpm} darcesam embedimenist &n afgrementioned

fo@ﬁlﬂgt%ﬁer%h 981(2111 fb%a%ﬂ%tl ? Q?rﬁé i egélﬁetr&eie\{ltl ventlon

i oaval Ia rnven

Met f rJng e fornul ations or

comidneR oﬁg R ot Tomui s s gpdiion; inshuge the step of
br@%ﬁ@cir@é | £28bcfatoANP Wohtholhd (ITEhRr HRgMt ihPMRidhi #ith WhE Mearrier and,

e carrier and, optionally, one or nore accessory

Optlﬁ@qﬂevdD@@rsmonemcg@qs@rryahgredlhetsa‘ dn geneaalj taommuatpme pe prdpared by

unlt}”erll){paé]lﬁinlé‘Ile%éte?%grlBglgg elH{ ?%%%tmnrg W'p?){ﬂr?q ag"al-?eg{)%tsen? invention
withalidui@ tsrief] of findl Mivldad staid carldrél of b 8fidtheR) if R8delsary, shaping

and then, if necessary, shaping
the product.

Formulations of the invention suitable for oral administration may be in the form of
capsules, cachets, pills, tablets, lozenges (using a flavored basis, usually sucrose and acacia

or tragacanth), powders, granules, or as a solution or a suspension in an aqueous or non-
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the product. 30 Fornul ations of the invention suitable
for oral adm nistration may be in the form of
w@apsunbiessy cachets, pills, tablets, |ozenges (BGI/N§R0a7/023941
flavored basis, usually sucrose and acacia or
tragacanth), powders, granules, or as a solution or a
agRESREBID Br hardsil-AdVARY ST FatePdoil JiGuid@nal€I8n, Q@B aR elixir or syrup,
PCT/ US2007/ 023941 aqueous liquid, or as an
orgis| pasiillegatusingoan \grtebasp.nsush|as| gelpiinganshelyssrah or gHcigse apd acacia)
(é/l de m%qlhhSWa%)es ar?d 17 1 staéclhl g&ntél“ﬁll ng L})?Qde'té}ﬁlrlde amount of a

suc In an cerin, rose an

coﬂﬁp@ﬁh@)of tl@dlﬁl‘e@dintaﬁvdfmuh hlsVﬁSzhﬁlS‘ie &i‘ﬂgiedlhﬁ | Akeomppaal of the present
. contalnlgﬁ bpredetermned anmount of a conpound of
QO

INYGRAIOP ey, rAdsnnistsredas aply eleglanyimasifent . A
conpound of the present 5 invention may al so be
admilni siidrdgags famsotfue isvetiondoy ol adaxnistration epsudes, tablets,

plﬁ%;‘ﬁ%ﬁ[ﬁg@g’%&?gﬁ %rlagt‘ieles gﬁ%nl%ds%gpg}gd lélger) atlgg V\gl Ve 1n§116d1%¥1 { RMixed with

or@l GNHIES phhmpiéein@alifadcdpidld ichekrs, tsheh %@tsbﬂﬁlm citrate or dicalcium
ingredient is mxed with one or nore

phpmlratm@edvior eny Wi@a:&ébwamﬁ éll:ﬁilf:rsa@xt@d@ns, such s chtagehes, lactose,

' hosphat / t
sufigboungre (rimikly apeBE R iy L) Sndif Rep ofpor example
ca%b’%&&ﬁﬁﬂglc&ﬂuﬁb‘@ raffifates) Eé’lﬁﬁﬁ ol Ry lp&ﬂblld(ﬂfedétﬁfosé lahdl/et gcacia; (3)

acid; (2) binders, suc for exanpl e,
hu@tﬁctﬂoféyr\%@hyilisc@l)rcm%s@) ainsgmtmé@g agentat ispch 6| g&argar, calcium
ca ornrﬁt%la!go rtgpulﬁda s?%fﬁ (iiégfc a%?(ﬁ%%l%lln ﬁ&ate?%ﬂﬁ%fﬁﬁﬁq carbonate; (5)

ntegrari

soRgidh- r@ﬁﬁﬁng agén@s $oth eaphafat €6) s8bgption Atcdlapiots; auch as quaternary
starch, alginic acid, certain silicates, and sodi
amyaeHBMatmPuBYls ard purfactnts suly e pRjoxaesitand sodun b?slryl sulfate; (7)

w%ﬁéﬁf %érﬁs 5(1% agbf%f) %dln%ﬂg &?)gedl(gdh%ﬁ or%§ ceralHfiOnddtearate, and non-ionic

2mTon surfactants, ch
suﬁﬁictﬁﬂkoeearmﬁoraﬁﬂs %leh uﬂkh(ﬂtﬂ yld santdratesciay; (9) ldbﬁt:intf]g;uch as talc,
agents, such as, exanpl e, cetyl al cohol, glyce

ca]%LﬁB Steargte @agrgﬁumh @Wa;a@fmsehd Jeixetdenst gllyC((lg) sodium latllryl sulfate,
n a [

zu?tp%&[rgtgh%o%?u@ EC ragé sﬁ@ aElld 55‘?1 {ﬁg)?nﬁxgtg élge?%(?eabgra&l%}mg a&ents and

(15} eantailled m&hsaﬂagxﬂtyeﬂdmyhsen&sgdwdmiesor sthli uasﬂdlcmer yIn the case of

sul f at zi nc tear te, sodi um stearate, aric
capgits, tahlgs i pilke feutipalgomeopions, @“aé(gaj?ﬂ €ompyiig buffering
agéfts ( %Hldcc%mﬂo‘é’llnbﬁéjof § |sﬁﬁ§é:1" 1PHERaS aRachE é}ﬁPl%g&f’ ROYIIER]NE soft and
or ethyl | ul ose. tase 0of capsu , tablets
haahshqﬂled Igsl,atm hmspfwrusnag eunh mlplmnmsmwsmsniﬂaw@tsas well as high

rise buf er| ent d conpositions of a
m@?ﬁﬁ?ra‘velﬁv %ﬁ%bkﬁ as fill ers in soft

and hard- shelled elatln capsul es using suc
excibpitdifetsmay bledﬁﬁ‘%séy SPMRTSRIOR PG dReldings omnallaswﬁlv @Re or more
gh h e (o) 5
ac%@%é’%ﬁé?&d%ﬁbeb%@gl‘%g{d %:éid%%r g}%k?ﬁ%ﬂﬁ%?ﬁgdj gfﬁg Bihd- (fcﬁ' example,
gebmhl aral Hydirosypropgireethyl nazileloselc C dsbsionnt, | n@rteddllmhs preservatlve
ressed tabl ets may be prepared usi ngl bi nder

dl%&tsarams( or 5@r%ﬁlp,n50@furwa|r<akglpfﬁdﬁgﬂ QreRrpsprlinksg |se1ila§b9arb0xmethyl
ceiel%r'lggé)gihgfac 'a&?\re d'%%%‘é f]" C%%ﬁfasl\ﬁ }éilgg{tdeﬁ?%sr mgygj'gsrﬁliﬁ%grbg%oldmg ina
sugade umohmebm)nylmhy)lf the powdered compound moistened with an inert liquid

diluent.
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cellul ose), surface-active or dispersing agent. Ml ded
tabl ets nmay be made by nolding in a 30 suitable
wore@Biosisea m xture of the powdered conpound noPGL/ESmA7/023941
with an inert liquid diluent. 38 WO 2008/ 060569
PCT/ US2007/ 023941 The tablets, and other solid dosage
f or MeheQhblbe carfdlRErBRGRE UbSiRE (SRTZIhE pRthadduticlecompositions of the
present invention, such as dragees, capsules, pills
presApt igyentignegich rayiragges, eensiles. mils andograniiles, mayapganaly be scored or
pref ?1421 &fg@g@%gs Qﬁod?}feﬂg' s asséh‘%é} ﬁi‘éoaﬁﬂésea[ndcot}?e?%étﬂ%% wW¥%nown in
thpladreaiichlcRimbafing hat ITlhly afaty alsbhigyforplafldse d3@o provide slow or
formul ated so as to provide slow or 5 controlled
coptgolisdurleate efifbe agtivevingtiedignedirht g fer exampln gydrogypropylmethyl
I g
cegt)}(lg%)gg ) valr:y{rqg g))§%%6€(?1§e%?hm ddees&r%egéglr% ergisegsep?[:c%ﬁlg other polymer

maiOs[ lipeoytive and MR nfitiossherdsi PRY RSy B Gdraiulated for rap1d release, e.g.,
m crospheres. They may be fornulated for rap
freeas-du Tl@eygmay be sté@k@eddm & examale, filitatiga ﬂgpégh # bacteria-retaining

f
fil écotr %Ygft;ﬁgl $ fe stehili %ﬁlgtagéms rl']{h%lfglq% @f ?tegle solid gcomposmons which
caﬁtherdhbstol\irddgmagemeSwatﬁr tdresonge mhef seebibr ld)ﬁ:t&btbd: intkdium immediately

conposi tions which 10 can be dissol ved, in sterlle

be{pse ase. ‘Bhess spmpetiens maealse aptigfally cappw epsaifyifrg agents and may be
0
of 'a'ggﬁ bﬁ ?{1/ M}% ﬁ‘nt% ?cﬂ?zbsgzlgei cgpﬁgfggéécgérﬁ@?blﬁlg ﬂj) Q%Yenﬁl«ﬂ?)g’ in a certain
pontampoﬁlthe omastrduatestited ytrace,| epsenallye imct |d\¢kayemgnanﬂueentEsa)mples of
preferentially, in a certain portion of the
f@’ag‘{lps cAmBet figns WEiFAcHT b%aiqddﬂzweypolmeac gehstapees and waxes. The
acln@enfﬁ edidnt @ﬂp lal%é b@fln nbegdh gla?éeinﬁ%' fri o Qg%pwmec Qltﬁ%@le or more
be uSed 1 nclude polymeric substances and xes. The

of Hetaboee-degribed exttipie@s. al so be in m cro-encapsul at ed

form if appropriate, with one or nore of the

abo\gqule sdosadee torex Clopicedlt &mibistitich @0 %ty eorhpsums fadrthe invention
~oral administration of the conpounds of the invention
inglygde pbrsmgReHtivalhe gesepiably cawisiqnsapierosmylsinsnsolutions, suspensions,
syBpF SRPENR, I 3407Bh 18 18U HiRRRIE REHqu T UEHRE (3B may contain
mdri dilughtsl osiag@niyoused 1IﬂiBMe ments&cm ag,Ofor RRAMpE] Waesmte other solvents,

omonly used in the, art ch as, for exanple,
solPiTiEe Peet v STl bRKah .aﬁgethbgeﬁlcgh@ndsopropy' alcohol, cthyl
r I
BT S o SO o R, BHEEN T uien
glywehoylk (lngrartical oz, cqnﬂonsbpﬂsgteugirmc,(clom, Beidn, kn]tvyj @n®r and sesame oils),

lycol, oils rt cul tonse ndnut
st tef@@wﬁ\mfafyl ied Aelapele Pise ghedhe g?fft@ﬁw git§/e &f sqrbitan, and
m&ﬁl}gsa}ﬁégggpf uryl al cohol, polyethylene glycols and

fatty acid esters of sorbltan and 25 m xtures

the'ﬁ%?%es ?1: gg nltgl%é gz{l clf) t 11105?%&9 rFs!o 1%91“89%{1@1'\/9&? such as

can al'so inc adjuva

weeting aigéts, ngmars@fymgspﬁmohu@gerﬂggntagentﬁv\@emmmg flavoring, coloring,
flavori ng, coloring, perfum ng and preservative

PerfWB AN DIRSEBREYHASENS n addition to the active

conpounds, may contai n suspendi ng agents
Suspen510ns in addition to the active compounds, may contain suspending agents

as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar and

tragacanth, and mixtures thereof.
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30 as, for exanple, ethoxylated isostearyl alcohols,
pol yoxyet hyl ene sorbitol and sorbitan esters,
wor@soasyst al | i ne cel | ul ose, al um num net ahydr BXI/tg82007/023941
bentoni te, agar-agar and tragacanth, and m xtures
t hereof. 39 WD 2008/ 060569 PCT/ US2007/ 023941
For rRsnatia6ibss of thé!@hpmicBMmiAl cb@pbsitOiEPOsitlid iventidn lf(herectal or
invention for rectal or vaginal adm nistration ma){)
vagingk edinirdsteation ey deshressnied shichPReytope Bhiehanax wrepared by
ml%ﬁg@% &“f?lo? ﬁﬁ&nﬁg@i’%{ﬂé‘ﬂﬂe%m} Q! JhECIH o é%ttaﬁe%%lmtatmg

re sul nonirri excli prents or carri

exCipiapts ot NGuridror copxaisiige, foeosx@mpm,ltdoeba ljlmﬂeyepdilyéthyﬂene glycol
glycol, a 5 suppository wax or a salicylate, and whjch
SUPROSKBIY WaRPr é%lrﬁyiaé?vﬁég athueteis selie af ragm mperabgaybut hquid at body
I I
te&xgg'lgﬁlg%&g(g\%c? h&«n %g{sngth \reéeét\grg?? \)fégl'ngl éalaﬁm g&tré'igﬁsg the active
cofpound.at i ons of the present invention mhlch are
sui table for vaginal adm nistration also include
pes FRhmbRitiohPHPME presehtCialEntiod 8l fich BRS§u@able ffORvELiil administration
spray fornulations 10 containing such carriers as are
algon ovatuden pesseries; t tampohs ar;gpm@p Belat @astews fgenst F naprdyoformulations

cop Bt st 3ot & AT RO T i BELD h%tsprp%ér'aeﬁ%? Sf S rays,

oin nts as C otlon tions
pat CHRSEES RIS Ra RisripRIc AT B PgR éSi%HBEFFﬂE g,gpmpound of this
inVBnkiBA MEIdgs p%t\ﬁfefsl g%@dbidtﬂ&%s Whkdfes? creams, lotions, gels, solutions,
phar maceuti cal | y-acceptable carrier, and wth any
paphesard/mhalets, Tihafateysgongroupd o beamixed ubBervtérdh comditions with a
be re ed. The ointnents stes, creaps and.gels
PRSP on 2 " 40t PUSer 8050 PHEGH o propelants
wHibH sal BY h/efl, excipients, such as ani-mal and
vegetable fats, oils, waxes, paraffins, starch,
tra a&'hhn Iﬁ§ l éékegs‘é qulrs' ﬁ’lﬁlt gglgsrna:f’(?:lo}{ﬁlhylheﬂﬁhtl n to an active
gl yco feo bentoni t silicic acid q'c
compdurzd nﬁ thnxndmmnon encxpiente ssuchaasemimal2éhdPovgbeabde dng oils, waxes,
|nadd|t|ontoa und of

S S can contain Cco t
payabjam; S@FEh.  BagacHrtbniSllelosh dEivaliXespsol g?ﬁv@nesghyr:@ﬁ,c silicones,
be%hﬁes %lllef@a@mzhé’%@ﬁh@@xldg%r%lﬂfﬁ‘recs'thérg@ii es and

pol yam de powd m xtures of these substances.
Sp r n I t.ai St 0
I L M —

eprieatsl Sihudzslabiobé ttulc;edxhchy@kn@cﬂublm hyueikides chldivangilicates and
and propane. 25 Transdernal patches have the added )
polyduids RewWden Q5 rtHicR PIc bRt SRhsErceRel SPEaYy em additionally contain

cuggrgig%g '}g OI?Jr]rlschg:g ns‘ﬂ%ﬁsfsn hi(ﬁgﬁfb&b@a&&rgdﬁ@ Qr‘PchvolﬁHQ hunsubstltuted

ving or disp

hytixroeanbons;@ummsibmtatdaanmpamhe medi um Absor ption
enhancers can also be used to increase the flux of

t he Tegsaemd pach@ttavt fig: Sdded advdnege dF Bro¥idifisl 6bhtfdINed delivery of a
can be controlled by either providing a rate

copppund f ithey Presemsr aMenton @ disdrasiyngSuee dessgpdarmas can be made by
dissolving or dispersing the compound in the proper medium. Absorption enhancers can

also be used to increase the flux of the compound across the skin. The rate of such flux can
be controlled by either providing a rate controlling membrane or dispersing the compound

in a polymer matrix or gel.
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30 in a polymer matrix or gel. 40 WD 2008/ 060569

PCT/ US2007/ 023941 Ophthal m ¢ fornul ati ons, eye
wWo@RrewBNeIs6S, powders, solutions and the |ike, arPEI/Eb®07/023941

contenpl ated as being within the scope of this

i nvention. Pharmaceutical conpositions of this

I NV edyhitiedIims$dl fdrmil 8iohg)reyp aigthieftsapomddrs, ndoditiont iagd the like, are also

conprise one or nore conpounds of the invention in
copishiplaied asoieing vithigike sroppef Wis igvention.

phar maceutical | y-acceptable sterile isotonic agueous .

or rRiwsoassoical sompoesivens ofdhis pevrestiom syitablesior parenteral @dministration

enul sions, or sterile pOV}nIt rs. which may bg. . .
COPIREISHANF 1Yt T SOBPRINGS; Ylethe; Ny iOR, e CUBP R Yh &), one or more
phghﬁé%%ﬁt%aﬂpsacbéﬁébl@Eﬂeﬁfe_ fsStoHR SquiblisCdr HANqUeBtd §dlitions, dispersions,

sugars, alcohols, antioxidants, buffers, _ _ .
suspgosiens ostemysions| e stsrilghpewidere ndeich trney fogr reponstifuded into sterile
. isotonic wth the bl ood of.tt}e i nt ended recipi.ent or lcohol
inlgaNE ey o Pl nge ik € Usdo RER TpEEo iR g, atcohols,
anfibhk i@, o TRHE B SteAEKIats DAALE A HRh GBfider i fobufiiioNBYot&ic with the

enpl oyed in the pharmaceutical conpositions of the
bquqk&fﬁ%/q: witendad restaeier sesperdingabthickeaing 8Bentf.such as

gl ycerol, propylene glycol, polyethylene glycol, and

t he Bxiakgp)es rsulitshie tagindoms mind nonamieouseragadrs whiadgenpbe employed in

oils, such as olive oil.,. and injectahle organic
thbbanatdiiabCardpasitiaps oftuSiien bhfeide Ffi SRRy oL ety (such as
glyBRtdll ;ﬁb?ﬂgme él%ol?ﬁf&?@hﬂen@@y&&]?aﬂdﬂﬁe Ake)c @@ duddble mixtures thereof,

materials, such as lTecithin, by 15 the nai ntenance of
vegétable otfei suck apalive il .eandiingectabletangansasstersf sudh ep ethy] olgate. Proper

a by .t he .use qf . surfactants. These .co sition i
MG e e PR RY MG BE U5 SSGRSE MOGTalsy S gFeithin, by
th@BRMHtEan&Bf fef réqilEdaeRiidIe sBBdn S PRE D A%pBARIAE Sand by the use of

Prevention of the action of mcroorganisns upon the
sudaddprdst conpounds may be ensured by the inclusion of

various 20 anti bacterial and antifungal agents, for

exarihess cpmpaditons ahlyoalebubatanl adjpharolsusorabimreseevatives, wetting

and the ljike. It may gd 0 be desirable to includ .
agpH &m“éﬂé’g‘é%wtaﬁe%uéﬂ aélsgfa@lags,ag%i urhteeRieR o, thgngption of

. : : D 4o, I .
ST R P el ARl 88 P SRARREES varicus
antigackaraligind ardifongal bgentsh éoriemainpkei paralen, elgervbstanbl, phenol sorbic acid,

| ay. absorpti on such. al um npm nonost ear at e, and .
and S TOR8) 8 Jiedebide o MFIGIERSHOnG AP origh i augars sodium
chREBCAnPtheliRE Wlto the dofnpdSisibAAbIIE dd@itRhOWrdifized absorption of the

absorption of the drug from subcut aneous or

injpetablamheguicanticanfern inogy. bafyranghtpbdrd byatheomplusiohed dggnts which
he, use.of a liqguid suspension of crystalline or

delaSpTBIST sk &b Pl Y PRGOS 8 e A BEERR01 ubi 11 ty. The

rate of absorption of the dr en depends upon its

r at e §fme &?%"éolrh?ﬁ%%t%ﬂ‘io‘g‘mg ‘ﬁ% e%fjé?tn‘?f ngétp‘ér%s‘[?&i‘hto slow the
bSIYIRlof the Sar8 drGihY sifblitahédas f &' MirarfhsQlibe EHdHNE! Yrhi
a déiyayedo absor p?i on o?ﬂba Sar ers1t erzzﬂﬁay- gdmanirgt@%roed gl}hlljsg may be
acdomrphished lag themst o€ h diduidsysptinsisolof crygtatiinesurspwngliong ndterial having
pogrr \uzvgtelr gol%gil%/.l %eehrlagel gf absorption of the drug then depends upon its rate of
dissolution which, in turn, may depend upon crystal size and crystalline form.
Alternatively, delayed absorption of a parenterally-administered drug form 1s accomplished

by dissolving or suspending the drug in an oil vehicle.
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41 WO 2008/ 060569 PCT/ US2007/ 023941 | njectabl e depot
forns are made by form ng m croencapsule matrices of
w0 b@sseispect conmpounds in bi odegradabl e pol ynePGT/Es820n7/023941
as pol yl acti de-pol yglycolide. Depending on the ratio
of drug to polyner, and the nature of the particular
pol Mﬂ%&taﬁlﬂﬂ@ﬁﬂ)ﬂnﬁ A rhadeﬁb)@fomld{glﬂudr@érﬁaﬁs@ld:mb]trlbes of the subject

controll ed | es of other biodegradabl e poly

comv@pu@elrlsblpé¢gredﬂbdqnn@lmrsSgucbr?@ wlw@ﬁwmlﬂ@@ﬁe Dependmg on
thelz:)? of (ﬂ'hn% ?q[ ﬁoqy%n aﬁatt?r@%f S pa%c?iﬁarpﬂozﬂﬁ%r eqnoﬁgyed the rate of

posones or

dru\gllr@fé:aéﬁ @arCQﬁp@bﬁtffﬂll%dV\ll Eﬂallihptiy &ff 88hee . bioddhesableepolymers include
conmpounds of the present invention are adm nistered as

%aﬁh‘%fé@m)la%IP@Y(Q@YHUﬁﬁhs sPRt iBisFiaRledormiHaljons gfe #jgo prepared by
en%é{l;? g ﬁferdrﬁg ]molrlpo%8m§s Fﬂ%fcg&iﬁpé]bg%\@}m?ﬂ %oc%'n{ﬂ Ble a\»gth body tissue.

ng, - for exanp nmor e pre

i t A B e b PIESEU TPiest B el pa S A Pharmaceuicals,
to ﬂﬁﬁ%‘saén'doﬁ}ﬁmﬁfs ttms%' INEBE Biven Y@ Ndel N adMRYpHiemBdiaBal composition
orally, parenterally, topically, or rectally. They
coataining, foveaxaeplg; Qértm%?% tmens pyefierabby, d Oftor308@lcef active ingredient in
they are

°°H’g’maﬁﬁ°§: rﬁ]ead&fal’{mf‘ 18?@' "bclcepﬁxlgge?%le? orm by injection,

i nhgl.ati on, eye |qgtion, ointnent, ository, etc.
i Hics PFRBIGRN Pl HE oBIcPoN, Iy siiess BRYopE 8ven oralfy; parenterally,
to%legl & irffall oﬁ’hg}alare L?/f éo‘ﬁ?ée véll mofdi‘ltng%mtablélm éa%ﬁtaahlmstratlon
upposi tori es. admnistrations are preferred
rombe Flor aesxemplepah%ntaeer atimérdstr:mdsmr tabletan'or a;mdsule form, by injection,
dmi ni st ir ed parenteral

inhalghan, §¥e ofiAnn U MERt 8'1‘Pp8¥‘|‘1%r?' Ftﬁa grl%’r?fsgrraﬁf’“ Qﬁdnlt%‘b‘?‘bd?f”s‘o“ or
inkdiAAJN; %ﬂi@atl 'b?%tldhs&aé ihdmenBYandk &gt BP&pp@ﬁQ}rieBC lO#81eRiministrations
wi t ho(t ation, intravenous, intranuscular,
ar¢ pitefeareedt er| al, 20 intrathecal, intracapsular,
intraorbital, intracardiac, intraderrral,
| nt rieephrases €plarentdralamdrhinaschead”, aI&in@dmarsmeds parenterally" as used
subcuti cul ar fj ntraarticul are subcapsul a

hergim Bieaphmefes of adptipigaliongtherihan ¢iiera %néirtﬁallcal %pawﬁr@wn usually
u e n|

byf‘ﬂmg%d]tl%lfls t%fel(?ggclggé;sf gan@qulﬁYégeﬂt%hm liftbdnfist @, " intraarterial,

intaatheaal, st imatacapstilagnd ifiteadrbital, st artedandesc] phetradeinyil, asintraperitoneal,

sed. herein nean the dmn stration f a 5 coppound, .
traHFtEP@h ‘i‘ otuPSHtaneRUSy | S %ttoh‘gf 'HH?PYB? Yt | SHOCRRSY ’hesugaraCh“md’

mt‘E%FHa%ndl%&HQ%aﬁ}ﬁ%‘é%ﬂ amafusidpat it enters the
ient's systemand, thus, 1s subject to metabolism

and ra%ésk%ys%es%ﬁﬁ%strgtﬁg "exa%% 1§ter u? ésréﬁ s "Berlpheral

adm n| S e conpoun
adhunieoRatioan dn@rmlnammalphWally hﬁl&p& hb{)em Ialah the laﬂmmlaratnon of a
route of adm nistration, including orally, nasally, as

cowourpcb ,drlég(arh%qhgr mgteglﬁl(%lt er tham diregt yalp}%,the central nervous system such
thdt f‘tréﬁ tﬂé‘ aﬁg t@agagwf}wraﬁhl Yhus! nﬁkte&ﬁgéét fol IR ;JthQHdand other like

t opi ca y ers ol nt or dro
prmaesdeslcﬁonwdm@&ahbwtaredusubhmmgaad)ﬂy 42

These compounds may be administered to humans and other animals for therapy by
any suitable route of administration, including orally, nasally, as by, for example, a spray,
rectally, intravaginally, parenterally, intracisternally and topically, as by powders,

ointments or drops, including buccally and sublingually.
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WD 2008/ 060569 PCT/ US2007/ 023941 Regardl ess of the

route of adm nistration selected, the conpounds of the
wWEe@smo6ts69 nventi on, which may be used in a suiPEhUS2007/023941

hydrated form and/or the pharmaceutical conpositions

of the present invention, are fornmulated into

pharrRepariléss Gfl thy rame Qmaamnﬁstraima@eecisdr fiffe Eympounds of the present
conventi onal met hods known to those of skill |n t he

inygnions whighy Bray dess dgfd ineg etudtable hydeated tforp andderethicepitagmaceutical
c
copfg 50 31 EESEMACAhsFAP L ANEA8Y i Ch AR Yccepaic
dosmrfedhsew coMVieitiorias megolie Rhdwietd thosecdTiskNEInttheartlesi r ed
t herapeutic response for a particular patient,

comMmRsghdlideBage 18nds SOEE a&fvqug?eﬂieﬁttsﬁﬁme%banﬂhctehﬁéﬂl comr)ositions of
bei ng toxic to the patient he sel ected dosage | eve

thwmver@epemay bpuaried smed et gbtain dnagmeuns Gf rth¢ a@n\f\?gmgteélem which is

efti%ﬁ\/ %ch%é(zﬁ,gfl%ggsdrd%pérPﬁeétlggﬁ%P@eogrta %% 1cu %]gaélent composmon
anB'ﬁﬁfd@fo adﬁqh_ﬁstfa@n@h&wﬁlﬁo@@% itSHiE &Hh@li}atlén'ﬂe time of
adm nistration, the rate of excretion or netabolism

of R RAddL Hbéaarge cerownd 4 nﬁglgﬁ)'ﬁph%%gty Bf‘?acrt@}rs €ncluding the
and extent of sorption, t rat

I on of
activigaob fréetpartotules rcoohpogsd of:thnmme;mdtsmacrdx’oorenuﬂo;eerdg at the ester, salt or

s syas, 5 RRMB GE AR raflgh e DotecHiHHr DA ateap” exertion

-or hﬁ@iab@h@ﬁ‘ dofp EHeo ?atméﬁ{lai: %onﬂioﬁﬁ@ rBélng ehipfoyRal e tral einﬁg extent of

treated, and factors wel known i n t he nedi cal
absarpgon, Ah@ﬁtyrstlcm ahthertreagnent; wthcn d&mgh avmpguxu}schndéurynatenals used in

the art ca readil det r and prescribe ..
coffiratiph ot VS ZHB AT GEI RN IR AP cBitp S o Ronditon.
geh@aUhEa®H - anbiQfrior @XM Ristdrh@f F?l'ié/ﬁét&hﬁﬁelﬁ tegle8) éd?laﬁkeaﬂzctors well
coul d start doses of the conpounds of e invention
knewplim $hecnédical kgs.phar maceut i cal conp05|t|on at Ievels
| ower than that required in order to achieve the
desiA tpﬂysidfiem ap eateriaaredif hmlin@nnﬂlmyxdhﬂll Inythe reetr emseadihe determine
osage. un he desired is achieved. |n

ang dHEsCEPe sfif%f’@ﬂb? émpant pf &Bgep Fmaceplifab FORPOSiiop Hequired.  For
exbrﬂﬂl%nfh'e%y%iah P SeleRAbri AR sta®doldi® s Q}?@Wn% bfthe invention

I'owest dose effective to produce a therapeutic
em]aﬂd)@dtm tIsuplmrmaéeudinalefohgositive atldselswolver thanehalrequired in order to

depend on . the facto descri bed above.
actiply the JEBRES ntoanstts fTRoscion cp Rl TERHE AP Aggage dhtil the desired
effetths Wpar@us doses of the conmpounds of this invention

for a patient, when used for the indicated anal gesic

ef f %E%?nerw Llsm a%g%%’a)}fy\rl\dé)% Q?QU pcg.m%ooqjtPé %v@ﬁ?olﬁt w&flgeetﬂgt amount

per ogram o esired
of éfef @mbponad dehiitly istkhs dovedst b efﬁatctlve ta:pxrasﬁowwl theegpebiic effect. Such

d th f fi
an e 0 50l oaRA  SREDH 108 dsaleaioE] Jesstibddabonpr Cspegally, oral,
mtfa'%ﬁ‘&}éa|1§tracEH:BFB‘lQP@MBIaP hy dd%cutgﬁéduQ'}ﬁJséy of 'the LJ:Bfntpounds of this

dosage fornmns erred OSI ng 1s one admnistrati
inyeetiord foy.a phBient, when used for the indicated analgesic effects, will range from about

0.0001 to about 100 mg per kilogram of body weight per day.

If desired, the effective daily dose of the active compound may be administered as
two, three, four, five, six or more sub-doses administered separately at appropriate intervals
throughout the day, optionally, in unit dosage forms. Preferred dosing is one administration

per day.
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WD 2008/ 060569 PCT/ US2007/023941 Wiile it is possible
for a conpound of the present invention to be

wa@ciwsnester ed al one, it is preferable to adm nPGL/E820011623941
conmpound as a pharnmaceutical formulation
(conposition). The conpounds according to the
I nvewhil®n Feposhisle R MutEheSintodf MePrédedit mAkhtdh tdbe administered
any convenient way for use in human or veterinary

alapsdiitiin eprefgrabim 40 cgyninisten the OMpoyhdrasae epharmageyticaln formulation

anot her ;aspect, the present invention provides
(coprﬂ%cfs::ntaonguti cally acceptable conpositions which

i se a therapeuti cal ef fective,anount of .one or. .
ot G OER N A5 B nE By 36 TR OT o 1 b8 ST G A istration i
an OJOWEIﬁEﬁdWEQ%F hes iNiHuhaANSr QkteARAr$ mMicine, by analogy with other
har maceutically acceptable carriers (additives)
phamaicontichld. uents. As described in detail below, the
phar maceuti cal conpositions of the present invention
may Ibearﬁllﬂfﬂii adpkst, therpredeat édventon gatovides tphatniaobutically acceptable
solid or quid form |nclud|ng’those adapted_for the
¥

compwa@\msf]gvhlthyorapraqe adbrnestical ?fFPCUY%ramé’%%ﬁf gne or more of the
n uegus 0 t r

RN R B A KOS AL GBAETy e or mor

phamatcestlcfadiy z&pﬂitabiatdaﬁmrs (()addllta/eiﬁandimgdﬂuer(tsZ) As described in detail

e adm pi stration, for exanp
belaipre ﬂ\éaﬁ ymaceytical copwesipaps &f ¢ nP‘ieé%n’é’UEntf% & 8 specially
foﬁlﬁllatte&’rfofs)éﬁﬂ%?rk@trat%nsﬁue 31l of Hgl ﬁfhnormaﬂ&ﬂgrlﬁb&nade{p@d for the
t opi cal pplication or exa as a cre
folbowinger(l) arals pdaynistpionedot cnxallrlpleskdranchlemr(gqueoms or non-aqueous

cous nenbranes |ntra i nal | .
sof HiER B BERPTISE 75 st R G Geuttleg, Pass i application 1o the
tor{g"b@m(d)( éﬁreﬁéépo{l' MBI sttt G, QHC&QJ’H }6 Kﬁlu&ﬁﬁh@édsy mtfazﬁuscular or
ttansdermal l'y; or (8) nasally. hé term "treat nent
1nu$wnmmemdanumoaandmnpa@npblQoswnhphymamnsm'whamapymaﬁ@ topical
cur e. atient receiving this treatnent ny. .
aoBiiiefian. o5 FRBWIS cf GOy PRl Q5 SPI4Y ARied @ faskin, lungs, or

m&%@ﬂﬁmb@i}ﬁs%m5 1%@5@1’@1)}5&&0@&5‘&0@9#' faf §xarﬁ;ﬂ€ tds& pessary, cream
swi ne and sheep; and poul try eneral . The

or eampd Ohsibbihgually dribueqallyo(®) oamiatme (ablmrnd lyor(8) naseHy.

or in adm xtures with 25 pharmaceutically acceptable

car rThenamnattckataent alssntehdedad Rheunspass eldo prophglakisntherapy and cure.
with antimcrobial agents such as penicillins,

cepltakqsipent Reeivig tAROkEASMtAe AnfRdim Al iMGRPEPIhtaRmg primates, in
Conjunctive therapy, thus includes sequenti al

PagicHar humaoy andpdesmpaimalsesuch anpaiinesy eatiloswire andeheep; and poultry
angﬁ%&yfggﬁgﬁound !n a way that t he therapeutlca
e

the first admnistered one is not entirely

dis eared the s bse nt i s.adm.ni stered. 44 . .

2008 PB RS AT HEIGUTHSDSEH B° i SN SHEILFT inytmixiares with
pha@idc¥@iAAIPRUEHaNE dafifers AME Vah Of)sd Be HANTRistefREH ténjunction with

preferably acconplished by ﬁreparlng an appropriate

anfimgcgoiple mrgenisonsudhni #rg perdcidinsi v eepdeigspening, i @minoglycosides  and

glycopeptides. Conjunctive therapy, thus includes sequential, simultaneous and separate
administration of the active compound in a way that the therapeutical effects of the first

administered one is not entirely disappeared when the subsequent is administered.
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an effective anmount and incorporating the premx into

the conplete ration. Alternatively, an internediate
w@eovsestssat e or feed suppl ement contai ni ng t hePEUS2007/023941

5 ingredient can be blended into the feed. The way in

whi ch such feed prem xes and conplete rations can be

pr epEteestidativh ettt nictivet@tipaind ofaie irveaton & ﬁrﬁfrﬁr ésedds preferably

books (such as. "Applied Animal Nutrition”
acepraplighgd b gmemng anAPPraPaatS ed) prqgng cAntalrgL%gleoqctlve compound in

an(%fe\éﬁﬁ r@?ﬁgﬁc%ﬁgrfﬁ%qflg%sngx Wégtelﬁ cggﬁ lfé’}%) aIgec'e ntly,
th t i ntraod .. .
i ir.‘glg gve ¥ @gtlﬁtsﬂn?dg%t% ﬁél?{cglag}at%g)r lf%%gsrugelgmem containing the active
infle@RMA AR D! blbydedl infP MR KdeBOPIThE iveay( WRticH BiSPl Bl remixes and
pharmaceutical agents. Exanples include Trinetrine

co(np(bertq uatos c® b prepatredadnd adprinigterxshart digsasibed ameeference books (such

fﬁféﬁé\érﬂalplgamaony W]I-g(Plzgcbml685 &éé?Saélol‘g%lc@cndm 1969 or

"LY\ﬂegtOZIL‘Feed]s%a)Feediﬂg'nQ 28 B0k O@Sallis, Ore., U.S.A., 1977).
m croemul si fication provides enhanced 15

MREepavail ability by preferentially directi ng absor ption

to the lynphatic systeminstead of the circulatory

syst ¥ e

dos tl?é&lé ndy; rﬁﬁé;?ﬁdt?ﬁﬁc%\ﬁcﬁ R&?sggsm&&@ﬁéd ﬁ'n%rg?rﬁglgllfﬁﬁt?% @b fhology to
impraveubidav aitabilithi be sakde $1polb}abd: e(vaimhnrmbldbieq plarmaedusical agents.

are cont en‘pl ated, the present IIZ pr ef erred_ carriers
Exgpwleseinehude |y ym@cﬁag@ (Pergdpngm e K., et al., Drug Development and Industrial

Ph@ﬁﬂfd'yalﬁ )Q%@Ji*ﬂ dog¢ ar?@&%\é gﬁ%‘ﬁ)ghgénéfué PR 7 Bl Sci 80(7),

oth solu ilTize t THe present
712¢Mdnt 11691 )andA by Oe)thelrSItfn)ngst ﬁnﬁcreerinﬂtlﬁbatﬁdrﬂgprdﬁm enhanced

the. sol.ution cones into a contact wth a conplex wa
blwaé@b Yohpratergitislly dyseng 3bsophan t@ﬁ@tlmphﬁwe%ﬁ%mstead of the

I
curcﬁlgg;é} s é%ﬁ?r\lé%g}]?s ggg)'ytis%eé( ﬂ%?g&ﬁ%ﬁ ;Sl?géntsc‘%teétﬁfcﬁon of the
colmppoydsi ihitlee lephtbde)y visdul@mnof 2- 20, and their
structures contain straight chain aliphatic radicals
I n tWikil¢ angsitable GrlpHiphific %@nxe@(a@&&ﬁerﬂﬁlﬁtedz&e presently preferred
yet hyl ene-gl ycolized fatty erides a
Caﬁtﬂrgzéf%w@f?élygqhygeor@t hwﬁ@n@ﬁaay@cwqdaa@r&afe (GRAS) status, and

th4t"R t%:ﬂ{n%dlgbé?l% Eﬂeegﬁneﬁ)ruﬁd Q)?rtfl%?%l a{t lXY_e %8k edﬁ?ln?ltcreo%mulmfy it at a

I'nclu ucire-series raso
latemstageglv rerothe calutiomaoitsistdis eshtadn dwt}da sémplexitvacer Piase (such as one
Gattef osse Corporation, Saint Priest, France

foysedn yoeanygasiipantepimal diact) ol wially, amptiphilis dogradients shagsatisfy these
8 d
iRl AR B PopL X5 DRRA " SALHERo, and i

stractdresoohtdini stia)ght E‘lmdny akplmtid sadMAILMABE %@569C 6 to C-20. Examples are

/ 20 7/ 023 Fydr philic palyners suitable for
POB/C@' et gﬁ ¥ glyegenes 94 PabEthas sl h are

readi ly water-soluble, can be covalently attached to a
vesiGangnersially ngvailabiel, arapliphiic c samiees  are| @priceldrlyn contemplated,

inc ll{lc?’i?%m}élngllﬂ% sér?e)él (\I,a%fﬁff? CtLab£a56)1e or raﬁro% }%%P%’lﬁt manui)actured and

mers inc
distributed by Gattefosse Corporation, Saint Priest, France), PEG-mono-oleate, PEG-di-

oleate, PEG-mono-laurate and di-laurate, Lecithin, Polysorbate 80, etc (produced and

distributed by a number of companies in USA and worldwide).

Polymers
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pol yet hyl ene gl ycol (PEG, polylactic (also terned
pol yl acti de), polyglycolic acid (also 5 terned
w@oiognboseol i de), a pol yl acti c-pol ygl ycol i ¢ aciBICT/US2007/023941
copol ynmer, and pol yvinyl alcohol. Preferred polyners
are those having a nol ecul ar wei ght of from about 100
ﬁhrd@hh@?&lymws fidtaBROft ube ROBe PiestM, BOEtIDAl droftsose which are
and nore preferably from about 300 daltons to about
reglilyogatgrsal v, canrbeacayalenily att%cmrss}/ typ dpeeledameins dgdrand which are

tolte[:h(:t‘e(ﬁ%I Vi f“flohrs%ug géé(u(te Eq%éése p locgglg%tbﬁg)algtug%;lg %le@{ers include

pomsmt}e/l@feegl@/wmeG)Q pbBNdctig (alsmbmml polylaeiids)f pollyglyeoliv acid (also
about 300 to about 5,000 daltons. In a particularly
terﬁ}eélf eolyglycdidsddd rp@htlactlf:fp@bfgéyc)ghgrac;dscopolymer and polyvinyl alcohol.

Pr }'%%HW?QJG%BQA@ lpafv aom%? Eﬁp eél?l né%ma out 100 or 120 daltons

al so be mononer

upttbeibeutHS 000 pr £6,000 dalterpad more prefefabﬂy] €rofir &aNBO0 daltons to about
|nvent|on utilizes pol ymers of at |east apout thr

S0 dations. Insy, pprtioparly mﬁ?fyﬁ@# §mbggigeat.i the PeYM R ie aolyethyleneglycol
AR RURP YR TFCSL ol 985 08 SR, apg ey proterly
having pmedeniari weight oO from abthdﬁ)Opml @bolumﬁlqmjbrdawonddnea partlcularly

I t azol i ne, pol yet hyl
pr%wﬁ?&%ﬁw%p € Pﬁ‘é(f”ﬁédhﬂoi)‘ﬁa'w enegkxcg;h@f Halr Jaliens JEEG(750).
%;rg 196 GaCdein xfh'PrFoeg 8F ¥AbméR & &h! #bR%&Rd embodiment
suc ydr oxymet hy ose or
of tirel poosyrtt hnybmejri utilozs . pollymererdf ait eastriabolitntreesmomomers, such PEG
orrrul ation of t he present invention copprises a 20
SRststige &t HHF%/W@POYE%VP&%P&H“'F’FG& %fﬁ@% 8§
conS|st|ng of pol yam des Eolycarbonates
pol yAhRy/hwlserhi ?)91)19’m§FSst*P ayhg tuitahls fapbstai@rthe present invention
inaﬁﬁieeégl%glg!@%mf&rep é{ﬁﬁégﬁoexgz&mgygép&%@lploquc‘oh Bol¥h¥droxypropyl

melbddrjdhm&% polymdt])aaf)dmidenﬁoly@miequtlibyylemﬁie and derivatized celluloses
pol yst rene poI F\(lmsrs of lactic acid and glycolic

Su%h:*iisch lose o1 hydpyyedirlepdhidoseer s, pol y(butic

acid), poly(valerlc acid pol y(l acti de-co 25
CaprIOI gﬁ},’tagh@)nboggngrgsac@ rmg{l@gon mfothei present 1nvent10n comprises a

bl(PC% @ll Yol 0 & agelcgeﬁEfpgn ttl%ﬁ - 12)@? ac%{::%)l%tant ez‘xq? des popycarbonates
po@aq&ymiﬁxt r;jdﬁﬁnéﬁé e of Y @biyfic Olah@ O sEdANicd &Sters; O @sgytﬂym dpolymers,

of 6, or 8 glucose units, designated by t he
pOIyeixcethSal pRkysilonsaes. pebyureihanes. and esp@ehimess y thereof, celluloses,

Po%féﬂg’ﬂ Gt ' !}%thyl ies 3&%]&38%880 19ﬁnf1é:rxggglrg%°s§c1§”' tqi>g ycollc acid,
poE}Jaﬂlﬂﬁiﬂdbs 4p@ﬂy(&0ﬁ>bd§te@s beslgdutidSacl)C poBgvIeHC acid), bbg(lactide-co-

chair conformation of the sugar units, all secondary
Camwmy) R papeharides, qrroteins, pplyhyaluresic asids.opolygranoperylates, and

46 WO 2008/ 060569
Méﬁﬁ‘ %%%ggbﬁﬁgﬁ%ﬁmgb#ﬁﬁgs hydr oxyl groups at C-6 are

C )Odexq;lgg on the other side. As a result, the external
NHREEs ar e hydr Ophl lic, maki ng t he cycl odextri ns

ubl e. ont r ast cavities o
oo RBSEFPRE a0 By AIpaPbaeishanacs, RUBIARE, St ol 1oF b gluggse units,
dediBiat&y 8y AReOrRk 184 MBIpfa. 3.b8AY of;gdmma., respectively. Cyclodextrins with

fewer than six glucose units are not known to exist. The glucose units are linked by alpha-
1,4-glucosidic bonds. As a consequence of the chair conformation of the sugar units, all

secondary hydroxyl groups (at C-2, C-3) are located on one side of the ring, while all the
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and by ether-1ike oxygens. These matrices all ow
conplexation with a variety of relatively 5

whyasoaisebi c conmpounds, including, for instanckCT/US2007/023941
steroid conpounds such as 17.beta.- estradiol (see,
e.g., van Uden et al. Plant Cell Tiss. Og. Cult.

prﬁﬁarih?drb&?] ?&9&4&00 -6 hhssituardphekabthersidaltgs bt ehdaxternal faces
der Waal s interactions and by hydr

arg @wﬁ@phéﬁ, makgye @eg@ﬁ&dsmrméwaéwwiuhl%gﬁﬁg?@?ﬁggt fie epvities of the
s RAH AR g6 YE0Fne A e AT et €3 ana 5.

anf F@p@hérilﬁ&z afygtie Toyel maeiey altovdesmpkatikeswilkpendety of relatively
on the kind and the degree of substi

t ti
hyamg)%gglaniﬂr@w%. mekigingp;ifey dgstange.gierond rcawgegnf#u "as 17.beta.-
' t | t
co 0L Bk 5 U 8081 MonPEE,BHE RO T 1 1 M09, T

cobripakatioe tzkes phke by IV ametey Wadaintaragony and by hyti®gen bond formation.
properties. of the cyclodextrins enable the contro
Fosacgenedl tayiqy 9§tf6fch9@ﬁtm&f PElOAENEP SRS YRR METEY- pem. Int. Ed.

r‘%'lmﬁ?@@i R gr 93 '5 decreasing their solubility.

IMerous cy xtrins and nethods for their

par nt gy R BRp TS bLIRE Bl A hGys depond stronely on

th&kideind, th€de@kee of Shbstitdtiah. FMOexampled dkir/sblubiHBsiarwiedranges from
el ectroneutral cyclodextrins. O her derivatives

ingohehle feg ¢ rédcelybRetaichglodgitrin) 0at474m F@]Ublledb’é‘f)t(ice% -beta-cyclodextrin).
P |
In E? P glgls i %ﬁ%%%%?l%@%lﬁbgigﬁ% r |%hsq ( 0Y46?r1§s,' %%.Zérodﬁgtfeg %eecyCIOdexmns

endbléd 28e B8jrol avel solediidesf vamceuswidriuRfibe domppheneblyi @sreasing or
[ Par.met er (III) U S. Pat. No. 3,426,011]. Anong the
degrasing thetrrsohbdEYi vat i ves with anionic properties,
carboxylic acids, phosphorous acids, phosphinous
aci dﬁ,umg‘ngspﬁdndegtrmmdé methgids SpHbeir pr@@ra@gn have been described. For

extflp RO RRRRAET A 3 0 i N SR 30 Kram B gt al. (US. Pat. No.

3,450¢1 09l sddribed [efRBondtfalBy@bdektris) OtifddRiefibatives include cyclodextrins
Fur t her nor e, sulfoalkyl 25 et her cyclodextrin

withe catieit¢ peepertissel Roeaeier 6d) 1y kSed’abyNQSt 34b 3258k Héﬁoluble crosslinked

cyglgﬂg)ftg{ls gsfollgts P é?g g’tlag g}glz{z?zrg J(‘?SEO n lolq%)ﬁcgp%n Wi Sanionic properties

[P QSIIMY (BS. PAUNOUS426,0118" Atdong Qlﬁ@@ycud&mrm ddriv@e@EBSith anionic
may be characteri zed by menbrane type and by size. 30

prepegties, warbioxieg |agidsy pBespherpus Agids) phasphinpusi asiise phosphonic acids,

ph%h@%@ d@nﬁn gﬁ%b!}c?/ &&nglﬁg%{ﬁéey k mdg %ﬁ%@ﬁ)n@d Qédmave been

appemalledabltye |p8fe@ﬁ‘bydlh@d?&tmﬂ{&5 Hmﬂelt@qllﬂ)mhbﬁﬂ Flﬁfl@emore sulfoalkyl
vesicles and multilanellar vesicles have nmultip

ethes u@iciadexuip eyt vaiiyss JBys eTrepclysebesb ProStsyas et i (US. Pat. No.
5,£QNGEN tric, menbrane |ayers and are typically |arger

thé .1 m Liposones with several nonconcentric

il Eanes i.e., several smaller vesicles contained
RPPRh a | arger vesicle, are termed multivesicular
vesi cl es.

Liposomes consist of at least one lipid bilayer membrane enclosing an aqueous
internal compartment. Liposomes may be characterized by membrane type and by size.
Small unilamellar vesicles (SUVs) have a single membrane and typically range between
0.02 and 0.05 um in diameter; large unilamellar vesicles (LUVS) are typically larger than

0.05 pum Oligolamellar large vesicles and multilamellar vesicles have multiple, usually
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One aspect of the present invention relates to
formul ati ons conprising |iposones 5 containing a
w@ovpoensed of the present invention, where the PCPUSHINE023941
menbrane is fornulated to provide a |iposone with
i ncreased carrying capacity. Alternatively or in
coféhitriid, Olembrafe RYBRQIAArotypidaly pargsiethhn ONV@mt Lipdserays with several
contai ned within, or adsorbed onto, the |iposomne
nonawrwyeﬁrwoflemh@ncs, p6s GareralTyeal lep Ypwchas coftaingé withis ardarger vesicle,

are{%vené ) u?(ﬁvem regated with a |lipid surfactant

CArPe e | i posonme's internal space; in
thes ase the | posone is formulated t
oo Bhe meogsiohg pirsal BRPauy Ay fofostat]ah@ne Eobiiing Aposomes

coﬁﬂﬁ‘rﬁgg sHchapbaid AIkegRt& MOERIA Nehdr® tﬁ@ehposome membrane is
ment of the present invention, the lipid bilayer

fopfiulated | toprevide & diposwinres vwmhpmd@asb@r tarpting eapagity hAlternatively or in

| yet hyl ene ch that the. PEG. .chain
adfiobrtpeEpERPLHLY R ais T ueRlSH ey Bl cPRGInga ) 3 Adsorbed onto,
thé MbOsdnte bi1e@ dfOthe IDBESINE NAMRSAnFHoBAd b7 thY pkdient invention may be

|'i posome, and extend fromthe exterior of the |ipid
agsrelgatyé withna bptdrselrfgaantmndonarrged \eﬁmnrtbfnhmspmeﬁ\onlieml space; in these

s,.cont ai ned W t hi S
cafio i HERORE PR ROEBY Ghia BT Rofeaf! s TelRREg Hets of the active
agsMtdupat@ant agarebartCt i ve agent (such as errul sions or
mcelles containing the active agent of interest) nay

be eﬂgP%R§ 9o ‘%} S deNEfbddifeh bEHE lbrégQﬁC ?nv@xfltldn' RAe AlPrd b?lgyer of a

accor present invention. surfaétant acts
lippeorde spetase lgnds derivabizéd wﬁhtﬁtéyﬂkr;tlen/aeglya@eﬂ’ﬁG)aauthnﬁlyt the PEG
be sele ed from any suitable
CEFE EEIT DR i Taler ST Sne Lo PHBYER RIS th-iShsiar agpog gtcapsulated
byn@iE ltdo%ljhgdaﬁcp chRbRf thﬂebé)ﬁerlu%;rs&pﬁﬁslpﬂl@tﬂlQ?férclmﬂ tHReSurrounding
(L varyl ng chain | engt for 'exanple, from
enainmmerm sub 14 to about C. sub.20). Polymer-
derivatized |ipids such as PEGIipids may al so be

uti IActied ageits boreinke® withimliyidsomeast the @yesemtl ihvétioaate inGolubilized
inhibit mcell e/ nenbrane fusion, and as the addition L
forpn. Aggiagaerer! Justagiant and agtive aaﬁ}té&tmhe@ ety @smicgles containing

theg%}g e r% t osf“irnfle‘ﬁi‘&ttf‘ma apd eﬁ'ﬂr .iﬁietlrl]lls %er%{m% éc%n?f }iposomes

are surfactants e mc
accaxdipg; to the bmsetﬁl\iﬁivamlbﬁam smmfastamag!ctb&) dispé¢rse eald salubilize the active

repare mcelle rapped within |iposones
ageite QB ¢ “ﬁaﬁv%tsief?ﬁte EWE‘VQPY Hitalle| aliphafie.f a&l%tpthatw or aromatic

suﬁ?d'ié)d'fefn%hﬁﬂ#g Stk %%ne'd'tg eSI ; r{ﬁhi)l%yl pﬁg)%mhild};l%’ho‘%ﬂgs (LPCs) of

be a factor in Ing a |po
vagjiisg chan demgihd i(foy. exmmpb:s droes ahmﬁo@dumg4 tto abhat ﬁrsab 20}. Polymer-

deélg%ﬁg bg%rggﬁh%se%géﬁﬁ)ﬁ{mﬂa bzﬁs?ﬁ%u z(eg fgr:%%c%ég 6ormanxsas they will
actP®) inthBit nficdRPmEhbranPubdibs gl BChe Q&hm %@Qsé\cg?xqéﬁgo surfactant

PCT/ US2007/ 023941 appl i cati ons WO 96/ 14057;
male¢quiesaieersases the @MG ofitheaprfacamiand laRls 1ﬁ>muscsue fomwdtomd Preferred are

3-104, Lasic DD, Li s from S
solf gV i BT B ol e PRGBSty be Sitzed to
preaRd fiickNey eAfPbed within liposomes of the present invention, however, micelle
surfactant monomers could affect liposome bilayer stability and would be a factor in

designing a liposome of a desired stability.

Liposomes according to the present invention may be prepared by any of a variety

of techniques that are known in the art. See, e.g., U.S. Pat. No. 4,235,871; Published PCT
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For exanple, |iposones of the present invention may be
prepared by diffusing a 5 |lipid derivatized with a
whyasoaissd i ¢ pol ymer into prefornmed |iposones, PGIUR08%023941
by exposing preformed |iposones to mcelles conposed
of lipid-grafted polymers, at lipid concentrations
appbdfdtleﬁpdﬁd) I9§/1t405’l hBIe'fvl RRIC, rmbesopmscentpramftlcaleapptaadhz dBL Press,
desired _in the |iposone

O?efem oMl ghsesryparth e DI kg B arora paysseiorgp feions, Elsevier
@Egﬁg&&@gqu Aﬁﬁ@t +f ijgbgl hydration, or extrusion
no

niques, as are wn'in the art. 10 In one aspect

o t inventi t he QSones _ar :

Lo s eegifetmnriran o/ M mstene bRETEIE Rt CERRLEY gitusing o
liptd d&rivatineewitagyaidpaflici podyrhérahtacpre@ihedllipdsarieb,\kash as by exposing

extrudi ng an aqueous suspension of the |I posones

pr@fhrmqg hliposomes e o omicablss y campenedt of miinish-gmed haolypgrsa at lipid
co%ge#}gr% gxgs e{s;%n'a}l Oh&he k‘%gl m&E%ex%%tt %fsc{ ﬁﬁa QJedtlE)?c% which is desired

s ohd rou
in Sthe Gﬁm@(ﬁmbl RRROoRSS bdirﬁﬁimﬁ%da mydrdlgﬁll&?(bbllymeﬁrbah helsugb formed by
t hat menbrane. See e. S. Pat. No. 4,737,323 (Apr.

hopgenig@n, hpz@r@%lééymam.%ﬁétrw teghriguss, as are known in the art.
characteristics of a formulation of the present
i nvdnt pmm adegeerf the pre@entermfalpm ahe nlgpasemes jaa¢ | prcpaesed to have

ration of encapsul at u
bRy af T Bre et e Bef e et o0 RhRTRL Saing method
m\mi{'f‘ésplélx&h@iﬁgt an bggueblidepenMelh, of Othe eXpsgdhs tivbugh 20 series of
a pH sensitrve coating that releases only at a | ow pH,
polysaibenatgemembraach, haamgaa reetpisted pmforars pofen sizhe the pore size of the

estine. An en coat Cc

molh 3 oV ssbent phig it i Yo a8 HEEC0h TeRF broduced by
exirbﬁoﬁikﬁﬂ@g}hhaﬂ‘ﬂdérhbﬁh@ Seeatld NgsS. Pit. NbX4, lﬂ]'BSZZOﬁf pr. 12, 1988).

cyanam de encapsul ated in different materials can be
R#Qfg tain an initial release in the stomach,

by later release in the intestine. Release
can i t. . por
55 f"lgHre rﬁglr?g?e gfﬁp Pelﬂisa%] 811;1? ¥orhp .‘f*{ﬁ‘{é?'e"ggfég &g?%lrt 1%\&%&&@ %(eﬁend on the

entfpselatifg ﬂfatdi}faugh@yoriﬂeﬁffratﬁincﬂf entapsulabed dragpsdltke presence of release
Exci pients which nodify the solubility of the drug can
megifigys por gxamplepreense £a1 ba maniprlated 4@ e pH dependgahtfer example, using

@@(’s}%ﬁ tﬁ)gb%g@?% gl‘igfe@&@é% cgﬁy g{e I] . HHBJ inxthg sto lcﬁaccfea hlgher pH, as

X can rbo rated.

in dobdatdstine. Mhﬁelﬂerrwgcoaadgl eah bsustdse paavaﬁterekebaaes&orﬁloca;rrmgsnul after
partl cul ates), or can be co-dissolved in the poly

papyage threeghethaisipimask. Mudtinl cpaings or mixagesLf] Cyea%@eteﬁ%apsulated in
dlm%agghﬁylcgn be u%%ttg%gﬁup aﬂ-lrﬁ{‘ﬂ rE]EhJe it tlpé%t&‘?l?&h ¥fidWed by later

pol ymer Types o radati on enhancers 1 nc
relemrlgaﬂmecinsealimes Raledse aan aaisrobe umanspuléted ébyaimdluaromooti sedts or pore
chl ori de, or.ganic.acids such as citric aC|

d,
foGEDg PeEii Eh P Erckne Al PG oc P! drbe Bditiusion from the
capRRB/EReRES Whith Ln’n%?cﬁf%’h@%éﬁ%ﬂnjﬂty §P'Ehté cﬁﬁ%néﬁgél%rbe used to control the

car bonat e, pot assi um’car bonat €, cal ci um carbonat e,
relzasncratcaAg@nswmcthancz |dngratlgtdmc1)f thematinxdoraelgasei foorb isearmatrix can

ch. as t sul f at m, ne, l'i ne, :
oI BN, TSRS S8 Sintier PEledton asmere ahepe Gie. as
pa@idlfa8&), A clin HY 8- BssoWeB 8R (He) pAAfer phase depending on the compound. In
all cases the amount should be between 0.1 and thirty percent (w/w polymer). Types of
degradation enhancers include inorganic salts such as ammonium sulfate and ammonium

chloride, organic acids such as citric acid, benzoic acid, and ascorbic acid, inorganic bases
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Pluronic(r). Pore form ng agents which add
mcrostructure to the matrices (i.e., water 5 soluble
w@eoopoenses such as inorganic salts and sugar s)P@Er/ES2007/023941
added as particul ates. The range should be between
one and thirty percent (ww polyner). Uptake can al so
sutie asBodipn airbondwy, potissiunngarbesatelecutauihi dfmbcm‘atd; lzénc carbonate, and
particles in the gut. This can be achi ev%i
zingy dyygraxid %ya%aqrg?@cth@ei)asr“lchc% Riptaqng s féFeec‘iHeFf@is choline,
etﬁa%?lanﬁﬁ‘@ Stk léxﬂ&enﬁrﬁcﬁ e@ikanoﬁdﬂf{%f@@uﬁ%ﬁﬁé \éﬁ‘ch as Tween® and
pol ymer anp es I nc e nost polyners wth free
leahka®(y}]’orgrf0u”pmg sgeals whlohhadd)saapsmlﬁitlllrﬂltmséls manmtes (i.e., water

oLl Sl st e
Sh%%‘g%%?c??”y R A PP B ™RR enpl s 11 cati on
T . ! . . .
el%&é]?e?%g%ﬁ]ﬁo&%%%%ﬂ?tg gp%ftajnli%regﬁglgc{egﬁ@égogt% P#ﬂcies in the gut.

Tlﬁ@kh@vben@c}ﬁmﬂmf@s exaﬂmlehb@r®at1ﬁg¢|th&©drtw elith, foprselecting as the
purposes of illustration of certain aspects and
enezpsbighpg Atateral, amucqslexdbpgive pRI¥HET Samaleg ngludegest polymers with

AR g PG, BT gy Gl s

heP&tQ‘ﬂoTWﬂQt@s réfersCRoGh¥Dyders NAEINBiNG , acpytite Zoroupd did moblifiet acrylate
To a solution of 3-iodobenzal dehyde 2 (5.8

gr@lpszscfhwyanqacadyteﬁ adveethaamitesro i, 3:1) was added
an aqueous sol ution of NH2OHHO (2. 04 g, 29.5 mol,
1.2 eq, in 10 25 nlL of Keameplificaive pH was adj ust ed to
9 using of 6 N KOH The reaction was stirred at rt 50
WO 281 Db 6 DoROiNgSSHBRI 19 23Setibetl pit wall be aidte MNeadNBBderstood by

1.5 1 eq added f a cryst .
re%fenﬁ%?%g}’ﬁ folgnvgwgeewﬂf@ o hmsmalaﬁ‘%ﬂswsw B smzads i ustration
floBR4th s P td 4 erh slinOh O of YRSprEBInD §RlcREsh, faRE abd'fot intended to limit

the invention.

Example 1

/0
N Eo
ﬁ \O Y
HO—
iH \on

Part A

1. NH20H-HCI, MeOH/THF/H,0, rt

Q/CHO 2. NaCNBH,, pH=2- 3 QANHOH

| |
2 3

To a solution of 3-iodobenzaldehyde 2 (5.8 g, 25 mmol, 1 eq) in MeOH/THF (40
mL, 3:1) was added an aqueous solution of NH,OH'HCI (2.04 g, 29.5 mmol, 1.2 eq, in 10
mL of water). The pH was adjusted to 9 using of 6 N KOH. The reaction was stirred at rt
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duration of the reaction by the addition of 1 N HO .

After 2 h, another portion of NaCNBH3 (1.5 g, 25
wonwB/06(56q) was added. The m xture was sti rr eplCT/U0820071023941

h, at which point, 2/3 of 5 solvent was evaporated and

the pH was raised to 9-10 by addition of a 6 N KOH
foRQUEMESNaSNIBH,i (015. g, A5 minm6l Xt de)ewmsdd%dtfbmmﬁbyvhtchysmw methyl

(3 x 100 nlL). The organic Iayers were conbin
orgpgsh&he nﬁt%wafa@wst@%%@ and the rewﬁwgdwbém%cql%ry\é%s aigtained for the

O S LROS ) AT SRErR S ol o,

(lBag,tZSBnﬁnol,,ll 84) vis@dded. QleGhitxure Wak stiréd for -14@Mat $Bich pbint, 2/3 of
To a solution of N—(3 |odobg=,=nzyl)h¥9n{2 amn

solyengwangyaporaedsnd the phbwasassed (t@?o §°Iaa§éé $¥on aqueous
y I ;
som?{)c()?.u Irl"gg V\Iéﬁ?ﬁ#gg%zgs déx@rag’te 2\%@% M (% %lgg gh%erbz%amc layers were
cobitbaried, tvastied wittewster theh brinpaShe oghnid lzt)@:r mas dned o MgSO,, filtered
sol vent was concentrated i.n vacu gi V. ,1. g, 0f 4
and evapagated gypacyp tga @§oﬁgfsef §12s 30 a}Y}t‘t 0353- %Sg/om%p
/1O H KHVDS ~ OTHP M O-(OCHyCF3)y * MO C ~~~/// 5 6
Part B sol ution of bis

(2,2,2-trifluoroethyl)pho onoacetic acid met hyl
ester 5(28 g, 0.1 mol, 2j{i‘fq) and 18- crovvn6(1329

0.50 nmol, 5 4 I NHOFHE (H 1o -78 C
under nitroge 0 the—eoﬁ—%d—sol M@Qded

pot assi um bi s(t'ri met hyl silyl)am de in 20 tol uene (20
g, 0.6 Min toldene 0.1 mol, 1 eq). 4

(S)-2-(tetrahydropyranyl oxy) propanal 6 (synthesis
descFa osalution Jf N-Umdobﬁmyl)hyd?exklhmjne'l?f divsg, 64 mmel94 eq) in benzene

cfdatd, %gadﬂ?q(m?‘a?éﬁvgxgka e e Frmsgl P G TR was heated

to 39@) o bl uSiE adkn il irap OTHE dMioMBRad Jb%lbdqg geshdaRé solvent was
t he product was extracted with ether (3 x 50 m.) .

cofitamtrategdmivecyoitages Mer gofdabi pelthw solide a3%v>ecldl\la2 sS4,
filtered and concentrated in 25 vacuo. The crude

ParaCerial was purified via silica gel chromatography to
afford 13.5 g of 13 an oil. 63%yield. 51

0]

0o 0 0 -
P HJ\rOT“P _KiwDS weo<_~orup
MeO (OCH20F3)2 + —

5 6 7

A solution of bis (2,2,2-trifluoroethyl)phosphonoacetic acid methyl ester 5§ (28 g,
0.1 mmol, 1 eq) and 18-crown-6 (132 g, 0.50 mmol, S eq) in THF (2 L) was cooled to -78
°C under nitrogen. To the cooled solution was added potassium bis(trimethylsilyl)amide in
toluene (20 g, 0.6 M in toluene 0.1 mmol, 1 eq). (§)-2-(tetrahydropyranyloxy) propanal 6
(synthesis described in J. Chem. Soc., Perkin. Trans. 1,1994,2791) (16 g, 0.1 mmol, 1 eq)
was then added and the resulting mixture was stirred for 30 min at -78 °C. A saturated
aqueous NH4Cl solution was then added and the product was extracted with ether (3 x 500
mL). The organic phases were combined, dried over Na,SOy, filtered and concentrated in
vacuo. The crude material was purified via silica gel chromatography to afford 13.5 g of 13
an oil. 63% yield. |
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WD 2008/ 060569 PCT/ US2007/ 023941 Part D MO 4/ - OTHP
DI BALH HOB i -OTHP 7 8/
W@ @Bt r ahydr o- pyr an- 2- yl oxy) - pent - 2- enoi ¢ BCT/US2007/023941
met hyl ester 7 (10 g, 46.7 mol, | eq) was reduced
vvith Dl BAL-H according to the procedure described in
Chem Soc. 5 Perkin. Trans. 1, 1994, 2791 to

%#Qord?Ggof8

4(S) - (Tetrahydro-pyran-2-yl oxy)-pent-2- en-1-ol. 88%

yield. Par HP,,d.B8SC1 Imdazole~~-- TBSO- -\
ARe RN B0 et -t
4(S) - (tetrahydro-pyran-2-yl oxy)spent-z-en-l-ol 8 (4.0

g, 22 mol, 10 1 eq) in THE (20 nL) was added

i mdazole (3.66 g, 53.5 mol, 2.4 eq) followed by
TBSA(S)-(T31r8Bydyp-ptand2-yiosly)- pdnt2- aw)c acth metfefehcﬁeloh(lo g, 46.7 mmol,
mxture was s

| G 9y O RB bt 'OHRG PREFTS descligedy o Chem. Soc.
pefls, SRS PStbor SRV 6 KA § 48115 YRSABGUA DB RSy penc-2-

m.), "brine (50 nmL), dried over iltéred
enalndl 8&%rwddtrat ed in vacuo. The oil was purl f| ed by
silica gel chromatography (30% 15 Hexane/EtQAc) to
Pafford 5.9 g of 9 as an oil. 92 %yield. Part F
TBSO -\ OTHP EtAICI TBSOOH 9 10 The THP protecting
group was renoved from

t-butyl -di met hyd—[4 S)W(ffﬁfﬂ?é‘.’ﬁﬂrmeso oTHP
pyr an- 2-yl oxy) - MZ enyl oxy] - si |l ane Vlo g, 33

mol, 1 eq) accordithg to the procedure ® 20 descri bed
in Tetrahedron Letters 1984, 25, 663 to afford 5.9 ¢
of 1 asolatomwbf 4(BFetrghyelrapyBd-AA0o2POEINB-EO5ED-0] 8 (4.0 g, 22 mmol,

1 4oy 18 LEE D0 0 ReS added imidazolt (3,66 e S5l . fefipiolibiveglby TBSCI
(3.%9%925.% mmol, 1.2 eq). The reaction mixture was stirred at rt for 4 h, quenched with
water (20 mL) and extracted with ether (3 x 10 mL). The combined organic extracts were
washed with water (5 x 50 mL), brine (50 mL), dried over MgSQ,, filtered and

concentrated in vacuo. The oil was purified by silica gel chromatography (30%
Hexane/EtOAc) to afford 5.9 g of 9 as an oil. 92 % yield.

Part F

TBSO— _ j—OTHP —ELACL, Tsso—\_}—OH

9 10

The THP protecting group was removed from t-butyl-dimethyl-[4(S)-(tetrahydro-
pyran-2-yloxy)-pent-2-enyloxy]-silane 9 (10 g, 33 mmol, 1 eq) according to the procedure
described in Tetrahedron Letters 1984, 25, 663 to afford 5.9 g of 10 as an oil. 83% yield.
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To a solution of nitrone nethyl ester 4 (8.1 g, 38
mol, 1 eq) and al cohol 10 (12 g, 38 mmol, 1 eqg) in
W 2008060564 40 rrL) was added Ti (OCH(CH3)2)4 (16 BCT/LS2001/023941
56 nmol, 1.5 5 eq). The suspension was heated in
m crowave oven to 140 C for 30 mn, and allowed to
Cco to rt. The solution was dlluted with Et OQAc (150
and 3-(di net hyl am no) -1, 2- propanediol (7 g, 7 ni,
58 mmol, 1 .5 eq) and stirred at rt for 8 h. To the
solution was added water (100 nmL), the organic p
was separated and the agqueous was washed with y
(3 x 3 )& The conbi ned.or gani ¢ .ext [,a6t.e nwashed

wi t h g,gq)m) T80 br/i-ore (ggﬁ—;ﬁ:)—,—mi &r
NaZScn fiI%ered and concentraté rn vacuo % de
y

material was purified by silica gel chromat og.nap
(1:29 Et20/DCM to afford 13.5 g of 11 as a solid.
71%yield. To a solution of the TBS protected

P

i soxkEx® Bci>1dtimeo( nigose gietiyd esterd (8.1 ged§ mnolT HECI) graizdeaip) 10 (12 g,

seipmel! 04 iolucieigd B R an O BB GBoTTS BlT fy gfmor. 1

s eqThE ﬂs%fslcﬁl?’wés Béhtdi-dn midh@w HediMzh Go 84D PECHS 30&iA, and allowed to

conblned and washed wi th saturated NaHCO3 (50 ni),
copl tnet. (B sﬂ_l)tlondwa@dllwérwmaMCa(ﬁéO r@bhé@d]ﬁr(dtr@@h}'lﬁmmO) 1,2-

f | |
P iat B g S0 ribled ML AR Y &R ar B 15 T2 B8 sptution was
added@&ater éﬁ(bd @M!R Sk lodganﬁﬂ]%a%/ Gvfaéllsépa)/dtétl fhd B adusdie B_ﬁas washed with
Par t DCM rt OONHz HO

Fi HO
Et@Ac:(3H< 30 mh) Iﬁe ]_;gmbg@d'p@gzgucs gxt[ﬁcpsower@qushyd with water (100 mL),

10 br}ssé%ﬁ b(? %83?@%%’ (lgv%ml\ﬁ\?\%(éz fg%'regi a%}ldl\c}éogge(rgﬁ%!gm qfagfoeeﬂnﬁi wde material

wé‘sqbuttﬂe@rby silit®lgUlecttomatographpl(1:28. K, ®MCMY topfibRie1 RY QS of 11 as a

mn. The solution was stirred at rt for 10 mn
sotad-ﬂd@tﬂd he dropwi se 53 WD 2008/ 060569
PCT/ US2007/ 023941 addition of a solution of |actone

11 (o & sglution ©F thedBS protectpd iispxm@Nid{re0(1519) g, 2thmmol, 1 eq) in THF

37 e a0t Kbl qnEh e Supfien Dol atlor ) 5 diurca water

15 (z§ fam) AnbZextiibted them/x& ] swmyl tﬁ@begh%tcve)aialcfsr@&efceﬁabmed and

until the two phases forned. The organi c phase

wzwhgd S\{élrﬂar%tléded VIEHED; W(50h vt drinebfSthenL)drdread over N2;SO, and

| tered an oncentr at ed. i yaeuo 10 afford
colkaifed n vhrts TR P FOREEIBEMG DA BFR ehp P ofrapty 20
33% DCM/ether) to afford 9.5 g of 9 as a yellow solid. 64% overall yield for 2 steps.

Part H

OH
" 12

’ f@ o] (©\|
EN, I /’ MezAl, DCM, rt .
v, PO 'N N\
Nl NHZ H o]
iF HOiﬁE(\
:H on
13

20

To a solution of (+) isopinocampheylamine 12 (0.2 g, 1.3 mmol, 6.5 eq) in DCM
(10 mL) at rt was added AlMe3 (0.85 mL of a 2 M solution in toluene, 1.7 mmol, 8.5 eq)

dropwise over 2.5 min. The solution was stirred at rt for 10 min prior to the dropwise
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10

15

20

purification. Part | o O H NO (HO 2B Na2CC3; Pd(PPh3)4
NNA HOHO4 Toluene 1 RHOHO OH = H OH 13 14 15
wW@\2ooB/066 de 13 (1.44 g, 2.65 mmol, 1 eq), Vi npdT/US2007/023941
boronic acid 14 (1.57 g, 10.6 nnDI, to 10.0 eq),
Na2CC3 (1.12 g, 10.6 mmol, 10.0 eq) and pal |l adi um
adtdRionaf iaSso(L@loﬁl)f @ctdheﬁﬁ (mﬁng, 0.020mhogd) eq)/ém BCMi(thed.). The reaction
into a 100 ask. . The flask was then pur i

th .
wis oAl | QiR Wh OGS SES B 400 SRS pucpps solution of
RIREHOOCANRIAT mf FOTHL hifR: \3?@{/ ggro"ﬁglye&%ngd 78 2 & Uhtil thENRo phases
organi ¢ | ayer s separate aqueous [ayer was
foanéd. atticestgunit IpheteOhas féparat@) washgd withewateqdmine, thag(boser MgSO,,

il e g SR8 SDfha Mg urHal v aigacd wihout further
d by silica gel chromatography (solvent
puggigc?tfl%e to afford 1.17 g of 15. 85%yield. Part J i)
Bﬁé‘l t BuOHI THF/ H20 = O CHO H NO I / ii) NalO4;
H2Z0 NNHOO HHO OHHOH15 16 To a solution of
15 (0.11 g,.0.21 mol, 1 eq) in tBuCH (16 m),
vvate%@g (2 m) was added NMO (0. 11 g,
”@ eff) Tand a 2.5 % sol uti on of Os04
g, YO Ygrol, 1+ Bu CrCO3AFERmP4 4 h ™y
t he react{ on was quenc Wi Tdenay 1 H®O! Ut T O A
and partl i%ned betwgen Et OAc/ brine. The aquesfis‘Payer
was wasfed, dried organics over MgSO4, filteretd and
concentr at ed in vacuo to give an oil. 54 WO
2008/ 060569 PCT/ US2007/ 023941 The crude material (10

h k TH 0. m.) ,
0o v &w%sslsa@doe%g S IERol £9); ViENEbABEF Ao (AT d 0.6 mmol,

10&%&) ;IE? (1”Pi nﬂo Qﬁuﬁ@)lé‘ﬁ%gctl 0351%%%‘1 fra s&gw\}\%,rg.ﬁ mmol,

ove he re uenc
0.Nag pHvese Wieddntovm t100 bni fiesk. dThedlask evras I\YQSOQu@adi with argon and

concentr i.n vacuo.. The crude materi urifje
content were (ﬁsso vedr}n a 4:1 ratio of toluene/water (30 m B am%eaﬁeé at 355 % for 3 h.

The organic layer was separated and the aqueous layer was extracted with EtOAc (3 x 20

mL). The organic layers were combined, washed with brine, dried over MgSO, and
concentrated in vacuo. The crude material was purified by silica gel chromatography

(solvent system) to afford 1.17 g of 15. 85% yield.

PartJ
o QAo
O i) OsO4; tBUOHITHF/H20 o 0 CHO
"N N, iy NalO4; THF/H20 N N
H o > H 0

HO~~: HO 8

if -ou P H \on

15

To a solution of 15 (0.11 g, 0.21 mmol, 1 eq) in {BuOH (16 ml), THF (8 ml), water
(2 ml) was added NMO (0.11 g, 0.82 mmol, 4 eq) and a 2.5 % solution of OsO4 (2 mL, 0.21
g, 0.021 mmol, 1 eq) in ‘BuOH. After 4 h of stirring, the reaction was quenched with a
solution of Na,S,05 and partitioned between EtOAc/brine. The aqueous layer was washed,

dried organics over MgSOQ,, filtered and concentrated in vacuo to give an oil.
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5 by silica gel chromatography to afford 6.8 ng of 16

as a off white solid. 85%vyield. Part K 1. HZN--"N 17
wr20daB6e569 O CHO 2. CHO O Ol , / 18 N N NO N RCT/Hb2007/023941

NaH3BBCN HIT OH HO OH 18 1 A solution of al dehyde 16

(40 mg, 90 nol, 1 eq) in 1% aq. MeOH (2 nL) was

tr ealflﬁéhr}md hla&iﬂ‘iah@OLﬂg( leluinpl Q. ag wastthen @2ken ep|.in TEIFJ(0.2 mL), to

stirre or

10 I, | eq.)
Wi 9s 24000 WEeH (A0 s cud oy Reade (b and 15 Tithaind 05 6g) and the
reﬁc%%gtrhﬁfhrms sHHEY 80&91 ‘M t 4i‘héo‘i:egc_h J@Qayhaeélcﬁ@d thHszﬁé‘J@; washed
crude reaction m xture treate
witie biiy¢, eledi sy mmlaﬂdh}bdﬁmhﬁteﬁfiﬁ vagyo. Th2 Irudenhatebal was purified

); after 0.25
5 byslicasd eleromaav%%nhe/rt?ﬁ A W&féo‘ﬁga\%éﬂ%f \yﬁve ﬁies?% b
reaction mxture 15 was purified directly by
Parefer se- phase HPLC (CH3CN water with 40 nmv NH4HCOB) ,
to yield 20 ng of 1 as a white solid. 63%yield. M5
(ESI(+)) mz 707.76 (I\/H—l)'#eNvB(\aq’ple 2 0t HOON '
rlc~_ HNb Y HOH CH Y

/0
0.

NaBH,
2. CHO

‘ i ’/@CHO 18 N~
“N N > |
H Jo) N,
HO— " NaH;,BCN o Y
i H \0oH
18

A solution of aldehyde 16 (40 mg, 90 umol, 1 eq) in 1% aq. MeOH (2 mL) was
treated with amine 17 (41 pL, 0.23 mmol, 2.6 eq.) and stirred for 1h. NaBH4 (4 mg, 90

10 umol, 1 eq.) was added and the mixture was stirred during 0.5 h and the reaction was

quenched with AcOH (10 uL).

Half of this crude reaction mixture was treated with  23-
methylenedioxybenzaldehyde 18 (34 mg, 0.23 mmol, 5 eq.); after 0.25 h, NaBH;CN (12
mg, 0.23 mmol, 5 eq.) was added and stirring continued overnight. The reaction mixture

15 was purified directly by reverse-phase HPLC (CH3;CN/water with 40 mM NH4HCO3), to
yield 20 mg of 1 as a white solid. 63% yield. MS (ESI(+)) m/z 707.76 (M+H)".

Example 2

OEt
HO

‘ o] (©\/N\./\N/
. :
. N
ﬁ \O \(
HO— "
iH \-on

19

20 Compound 19 was synthesized according to the procedure described in Example 1,
using 3-ethoxysalicaldehyde in place of 2,3-methylenedioxybenzaldehyde. 34% yield. MS
(ESI(+)) m/z 723.82 (M+H)".
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19 20 Conpound 19 was synthesized according to the

procedure described in Exanple 1, wusing
wa2@slhesysal i cal dehyde in place of PCT/US2007/023941

2, 3- net hyl enedi oxybenzal dehyde. 34%vyield. M

(ESI(+)) mz 723.82 (M+H)+. 55 WD 2008/060569

PCT/ US2007/ 023941 Exanpl| eExuiiide 3 N~~ N NO HO

H OH 20 Conpound 20 was syntheS|zed accordlng to the

procedure described in Exanple 1 usi ng
6- met hoxysal i cal dehyde in place
aV

2, 3- net hyl enedi oxybenzal dehy i el d.
(ESI(+)) mz 709.79 : “HO/ N 7F N.' N
_HoY HOOH?21 1QX« Ind 2 9 synt hesi zed

according to the proc qgr_ ScCri d in Exanple 1,
usi ng 6- fluorosallcaldeﬂyde Ly, pl ace of

2, 3- nethylenedloxybenzaldehyde 38% vyield M
(ESI(+)) mz 711.83 (MH) +. %$mﬂe5(ﬂ O\ I N-~Ni
NHO

Compound 20 was synthesized according to the procedure described in Example 1,
5 using 6-methoxysalicaldehyde in place of 2,3-methylenedioxybenzaldehyde. 29% yield.
MS (ESI(+)) m/z 709.79 (M+H)".

Example 4

HO

F
o p\/N \;/\N/
- N, z |
DO
HO -~
iH Aon

21

10 Compound 21 was synthesized according to the procedure described in Example 1,
using 6-fluorosalicaldehyde in place of 2,3-methylenedioxybenzaldehyde. 38% yield. MS
(ESI(+)) m/z 711.83 (M+H)".

Example 5

Cl

‘ (o] (@\/N\L/\N/
y N : !
” \O Y
HO-
iH \oH

15 22

Compound 22 was synthesized according to the procedure described in Example 1,

using 2-chlorobenzaldehyde in place of 2,3-methylenedioxybenzaldehyde. 35% yield.

MS (ESI(+)) m/z 740.68 (M+H)".
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Y HOH OH 15 22 Conpound 22 was synt hesi zed

according to the procedure described in Exanple 1,
wa@gisge@exr hl or obenzal dehyde i n place of PCT/US2007/023941

2, 3-met hyl enedi oxybenzal dehyde. 35%vyield. M5 (ESI(+))

mz 740.68 (MrH)+. 56 WD 2008/ 060569 PCT/ US2007/ 023941

Example 6 O 1 N-~Ni  YH NQxtdapll6 23 Conpound 23 was

synt hesi zed according to the procedure described in

Exanpl e 1, 5 using 2-allyl oxybenz hyde in place of

2, 3- net hyl enedi oxybenzal dehyde,. 50%yilel d. MS

(ESI(+)) mz 719.82 (MH) +. 7 0 Ol N~~Ni H
No Y HO H OH 24 107 (Copp@und 24 ¥ $ynt hesi zed

according to the procedupe dgscribgd in Exanple 1,
usi ng 2-et hoxybenzal dehyge] Iac of

2, 3-met hyl enedi oxybenzal dehyde®" 25% vyiel d. M

(ESI(+)) mz 707.82 (M+H) +. E2>§arrple8ONN HNo Y HO

Compound 23 was synthesized according to the procedure described in Example 1,
5  using 2-allyloxybenzaldehyde in place of 2,3-methylenedioxybenzaldehyde. 50% yield. MS
(ESI(+)) m/z 719.82 (M+H)".

Example 7

O

‘ fe) (©\/N\./\N/
. 2o
., N
” \o \r
HO—
iH \oH

24

10 Compound 24 was synthesized according to the procedure described in Example 1,
using 2-ethoxybenzaldehyde in place of 2,3-methylenedioxybenzaldehyde. 25% yield. MS
(ESI(+)) m/z 707.82 (M+H)".

Example 8

S

“ N : |
u \o \(
HO—:

iH \on

15 25

Compound 25 was synthesized according to the procedure described in Example 1,
using 2-(methylthio)benzaldehyde in place of 2,3-methylenedioxybenzaldehyde. 38% yield.
MS (ESI(+)) m/z 709.72 (M+H)".
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OH 15 25 Conpound 25 was synt hesi zed according to the
procedure described in Exanple 1, wusing
wWQ2qos®6d599 t hi o) benzal dehyde i n pl ace of PCT/US2007/023941
2, 3- et hyl enedi oxybenzal dehyde. 38% yield. M
(ESI(+)) mz 709.72 (MrH) +. 57 WD 2008/ 060569
PCT/ US2007/ 023941 Exanpl e59 ~ [ngl ONHNO HOHO
26 Conpound 26 was synth ccording to the
procedure described in Exanple 1, NI—PSI ng
4-fornylindole in place of
2, 3- net hyl enedi oxybenzal dehyde. 25e| d. M5 (ESI(+))
mz 702.80 (M+H) +. arrple 10 alOd Ol N., NI H
HO OH 27 10 Conpou ’égﬁuéd according to
t he procedure descri beg npleri, usi ng
3- hydr oxybenzal dehyde e of
2, 3- met hyl enedi oxybenzal deﬁy Hand (S)-N , N -
di met hyl - 2- phenyl ethane- 1,2-di am ne in place of
amine 17. 45%yield. M5 (ESI 26)) mz 666.89 (MH)+.
Exanple 11 OH N
Compound 26 was synthesized according to the procedure described in Example 1,

5  using 4-formylindole in place of 2,3-methylenedioxybenzaldehyde. 25% yield. MS (ESI(+))
m/z 702.80 (M+H)".

Example 10

r i “OH
oL M
. |
” N
oslNe
HO— 2
iH \on

27

10 Compound 27 was synthesized according to the procedure described in Example 1,
using 3-hydroxybenzaldehyde in place of 2,3-methylenedioxybenzaldehyde and (S)-N',N'-
dimethyl-2-phenylethane-1,2-diamine in place of amine 17. 45% yield. MS (ESI(+)) m/z
666.89 (M+H)".

Example 11

o o K@\/N\/\N
. N
N \ P
H o}
HO-_
iH oH

28

15

Compound 28 was synthesized according to the procedure described in Example 1,
using 3-hydroxybenzaldehyde in place of 2,3-methylenedioxybenzaldehyde and (S)-
N',N',3-trimethylbutane-1,2-diamine in place of amine 17. 47% yield. MS (ESI(+)) m/z

20 665.85 (M+H)".
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OHo HO 15 H CH 28 Conmpound 28 was synt hesi zed

according to the procedure described in Exanple 1,
waigingeB@ehydr oxybenzal dehyde i n pl ace of PCT/US2007/023941

2, 3- et hyl enedi oxybenzal dehyde and (S)-

N ,N,3-trinethyl butane-1,2-diam ne in place of am ne

17. 47%yield. M5 (ESI(+) Exahiple 2D 665. 85 (M-H) +. 58

WO 2008/ 060569 PCT/ US2007/ 023941 Exanple 12 ~11 1 P O

I NNi I HOX HOOH 29 Conpou 29 was

synt hesi zed according to the ce e described in
Exanple 1, 5 using omentm&am\bmgal dehyde in

pl ace of 2, 3-methyl enddi.g enzal dehyde and (S)-

N ,N,4, 4-tetranet hylp an ie-A, 2-diami ne in place of
amne 17. 37%yield. M5 (ESl 04y mz 669.91 (MH) +.
Exanple 13 ~I A\ OH O\ I NNI HHOOH 10 30

Compound 30 was synt hesi zed ggcording to the procedure
descri bed in Exanple 1, using 3-hydroxybenzal dhyde in

p| ac@or&ﬁo&lﬂ%—mgywn%@%@éé’c%?d]ﬁ@kdjﬁlté%qgceﬂﬂg &%r‘f&d(ﬁ)}i‘xample 1,

5 using cyclopentanecarboxaldehyde in place of 2,3-methylenedioxybenzaldehyde and (S)-
N'N' 4 4-tetramethylpentane-1,2-diamine in place of amine 17. 37% yield. MS (ESI(+))
m/z 669.91 (M+H)".

Example 13

10 30

Compound 30 was synthesized according to the procedure described in Example 1,
using 3-hydroxybenzaldhyde in place of 2,3-methylenedioxybenzaldehyde and amine (S)-
N'.N' 4 4-tetramethylpentane-1,2-diamine in place of amine 17. 48% yield. MS (ESI(+))
m/z 693.92 (M+H)".

15 Example 14

31

Compound 31 was synthesized according to the procedure described in Example 1,

using 2-chloro-6-fluorobenzaldhyde in place of 2,3-methylenedioxybenzaldehyde and (S)-
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N ,N,4, 4-tetranet hyl pentane-1, 2-di am ne in place of

amne 17. 48%yvyield. M5 (ESI(+)) nmz 693.92 (M+H) +.
wazoBwenst e 14 3jR NI NHO XI HO H OH 31 Eonpsunt023941

31 was synt hesi zed according to the procedure

described in Exanple 1, using
N'zv‘muwtm&tﬁylpmmemammw@ iptacploicening 17. 52% yield. MS (ESI(+))

net hyl epedi oxybenzal dehyde and (S)- 59 WO

o SRR OOIES PCT] 2007 023041

N ,N, 4, 4-tetranmet hyl pentane-1, 2-diam ne in place of

ami ne 17. 52%vyield. M5 (ESME!JQ)I_-" mz 729.86 (MtH) +.

Exanmple 15 ci / NN NNH HO OH5 32 Conpound 32

was synthesized according to the g dure descri bed

in Exanple 1, using 2-chloro-6- flﬁbenzal dhyde in

pl ace of 2, 3-nethyle edl oxybe Fcle and (S)-
N, N, 3-trinethyl but-a “pl ace of am ne
17. 35% yield. M5 (ES +h 701/\79 (I\/H—|) +. 10

Exanple 16 ci / O N

5 32

Compound 32 was synthesized according to the procedure described in Example 1,
using 2-chloro-6-fluorobenzaldhyde in place of 2,3-methylenedioxybenzaldehyde and (S)-
N'.N'3-trimethylbutane-1,2-diamine in place of amine 17. 35% yield. MS (ESI(+)) m/z
701.79 (M+H)".

10 Example 16

33

Compound 44 was synthesized according to the procedure described in Example 1,

using 2-chloro-6-fluorobenzaldhyde in place of 2,3-methylenedioxybenzaldehyde and (S)-

15 N ,N'-dimethyl-2-phenylethane-1,2-diamine in place of amine 17. 21% yield. MS (ESI(+))
m/z 735.83 (M+H)".

Example 17

Ct

0 0 K@\/N\/\
" N
N Jol (
HO—:
iH \-—oH

34
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OH 33 Conpound 44 was synt hesized according to the

procedure described in Exanple 1, wusing
wQ2@mBlerse 6- f | uor obenzal dhyde in pl ace of PCT/US2007/023941

2, 3- et hyl enedi oxybenzal dehyde and (S) 15

N , N -di net hyl - 2- phenyl et hane-1, 2-di am ne in place of

ani Gbrdpound B%Wésedyﬂtheb@ed &$bfdh)g to fiik Hroc3BuBAebdvitidll tn Example 1,

Exanple 17 cI O HNb HO OH 34 60 WO 2008/ 060569 :
usingT?-cispoenoidinage mGd#‘r?o‘E:ﬂw%l 3quetipdsnedjoryherzajdshyde and (S)- N'.N'-

ro ribeg, ajge

du%%t%ﬁfé)‘%%t%%ﬁ%r%gen%a ﬁl@%‘ §t 91%%}% iP %A@xé’?&f IR B:si+) mz 683.75
(M net hyl enedi oxybenzal dehyde and (S) N,N -

di met hyl pent ane- 1, 2-di am ne in place of anine 17. 53%

5 yield. M (ESI(+)) M z 68Fwdmpld M+ 5 Exanple 18 \

I N~/~N NLDHY HTJT%&T‘Tbnpound 35 was

synt hesi zed accordi ng to the procedure described in

Exanple 1, using 2-chloro-6-fluf nzal dhyde in

pl ace of 2 3- met hyl enedi oxyb yde and (S) 10

1-(1- pyrrolldlnyl) tane in place

of am ne 17. 30@6y|e(§ 741. 86

(MtH) +. Exanpl e 19 Faf

35

Compound 35 was synthesized according to the procedure described in Example 1,

using 2-chloro-6-fluorobenzaldhyde in place of 2,3-methylenedioxybenzaldehyde and (S)-

10 1-(1-pyrrolidinyl)-2-amino-4-methyl-pentane in place of amine 17. 30% yield. MS (ESI(+))
m/z 741.86 (M+H)".

Example 19

Rag v

36

FJC

15 Compound 36 was synthesized according to the procedure described in Example 1,
using 2-trifluoromethyl-6-fluorobenzaldhyde in place of 2,3-methylenedioxybenzaldehyde
and (S)-1-(1-pyrrolidinyl)-2-amino-4-methyl-pentane in place of amine 17. 23% yield. MS
(ESI(+)) m/z 775.90 (M+H)".
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N LD NNH HO HOH36 15 Conmpound 36 was
synt hesi zed according to the procedure described in
WE@sP6E69, usi ng PCT/US2007/023941
2-trifluoronethyl-6-fluorobenzal dhyde in place of
2, 3- et hyl enedi oxybenzal dehyde and
(S)-1-(1-pyrrolidinyl)-2-amno-4;nethyl -pentane in
place of anine 17. 23%yi MESH)) mz 775. 90
(MrH) +. 61 WD 2008/ 060569 PCT/ US2007/ 023941 Exanpl e
20 HO NN NLD O HO OH 37 Conp 37 was
synt hesi zed according to the proce e described in
Exanple 1, 5 using -quorosc | dhyde in place of
2, 3- net hyl enedi oxybenpzgl dghyde™ and { S)-1- (1
pyrrolidinyl)-2-anm noy4-yreThyl - perfane”i n pl ace of
amine 17. 31%yield. M3GCES(+)) mz 723.89 (MH) +.
Exanple 21 0 F NM--N N NNA HO OH 10 38 Part A

37

Compound 37 was synthesized according to the procedure described in Example 1,

5 using 6-fluorosalicaldhyde in place of 2,3-methylenedioxybenzaldehyde and (S)-1-(1-

pyrrolidinyl)-2-amino-4-methyl-pentane in place of amine 17. 31% yield. MS (ESI(+)) m/z
723.89 (M+H)".

Example 21
<%
N
ﬁd i
N—
N&Nﬁ /
H
HO—""

iH Yoy

10 38

Part A

F O )
Na(OAc);BH F HN
+ HZN \/\N/ -
| CICH,CH,CI m

3 40

To a solution of ketone 39 (500 mg, 2.42 mmol, 1 eq) in DCE (5 mL) was added
N ,N'-dimethylethane-1,2-diamine (641 mg, 7.27 mmol, 3 eq) followed by Na(OAc);BH
15 (771 mg, 3.64 mmol, 1.5 eq) and the reaction was heated to 40 °C. After stirring for 48 h,
the reaction mixture was diluted with water (100 mL), EtOAc (100 mL), brine (100 mL)
and the pH was adjusted to 12 with 6 N NaOH. The mixture was extracted with EtOAc (2

x 100 mL) and the combined organics were dried over MgSOQ,, filtered and concentrated in
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FON Na(OAc)3BH F HN \ + H2N CI CHzZCHzCI 39 40 To a
sol ution of ketone 39 (500 ng, 2.42 mmol, 1 eq) in DCE

w@ 2008103056ms added N , N -di nmet hyl et hane- 1, 2- di Be/082007/023941
(641 ng, 7.27 mmol, 3 eq) followed by Na(QAc)3BH 15
(771 ng, 3.64 mmol, 1.5 eq) and the reaction was

vabeatesford 200 nfg oAdihinest0l 4srd digk beowddil.nThé brade edatasared directly
m xture was diluted with water (100 nm.), EtQAc (100

wighout figtheppuifighopL) and the pH was adj usted to 12
with 6 N NaOH The m xture was extracted with EtOAc (2

Paxt BOO nl) and the conbi ned organics were dried over
MySO4, filtered and concentrated in 62 W 2008/ 060569
PCT/ US2007/ 023941 vacuo to afford 200 ng of di am
40 as a dark brown oil. The crude oil was used

directly withoeut further purification. Part B HF
Na( OAc 3BH - O+C|C+ijCHZCI NNHO = &_ OHOO 0
O 6 A0 To a_s utlo de
' N i n DCE PR‘ s-aéﬁ@d—*
ng, ' O 1) fol (o) 0 N&‘%*@S&e%BH 29{}0

nmol ) an'él e reaction Was heated to a L
stirring for 48 h, an additional portion of aldehyde
(30 ng, B.02 nmol) af Na(OAc)3BH (20 ng, 0. mol)
was added and the reaction was stirred at 40 C. After

5 24 Mo ahelutRacsf Qﬂemdeth3®\@$g mJOT fnhlﬁdl) dhrIBCE| @1 hy) was added
rever se- phase 10 _HPLC

digraingi49 @-Fomgg 087 rgglol)yﬁo@pwe(hQ%Nq(@Acb@g (2@ §ngm021 mmo)l) and the
redctibn Was (hb;/g'tgg toa Edad‘FPA?te?anF’Qg For 4%rh, ahadditional portion of aldehyde (30

mg, 0.02 mmol) and Na(OAc);BH (20 mg, 0.1 mmol) was added and the reaction was

stirred at 40 °C. After 24 h, the reaction mixture was purified directly by reverse-phase
10 HPLC (CH3;CN/water with 40 mM NH4HCO;) to yield 20 mg of 38. Yield 42%. MS
(ESI(+)) m/z 707.5. (M+H)".

Example 22
), (@\/N \/\N

41

15 Compound 41 was synthesized according to the procedure described in Example 1,
using 2-bromo-5-(hydroxyl)benzaldehyde in place of 2,3-methylenedioxybenzaldehyde. Yield
38%. MS (ESI(+)) m/z 757.6 (M+H)".
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HOI HOOH 41 15 Conpound 41 was synthesi zed
according to the procedure described in Exanple 1,

W@ g008g6@edbr ono- 5- (hydr oxyl ) benzal dehyde i n pl ap€r/v82007/023941
2, 3- net hyl enedi oxybenzal dehyde. Yield 38% M
(ESI(+)) mz 757.6 (MrH)+. 63 WD 2008/ 060569
PCT/ US2007/ 023941 Exanpl 2 23 g# N HNHOHOHA42
Compound 42 was synt hesi z %%ding to the procedure
described in Exanple 1, 5 using
2-fornyl t hi ophene-2-carboxylic acid in place of 2,3
nmet hyl enedi oxybenzal dehyde. Yi el”ei 8% M5 (ESI(+))
mz 713.8 (MtH) +. Exanple 24 ON NN'IY HHO
H OH 43 10 Conpoundi4s3 syz@d according to
t he procedure descri ﬁ ' xanpl.e usi ng
2, 4-di chl or o- 6- hydr ox Iben_ dehy e |n pl ace of 2,3
nmet hyl enedi oxybenzal dehy en LY eI d 27% M (ESI(+))
mz 747.8 (MtH) +. Exanpl e 25

42

Compound 42 was synthesized according to the procedure described in Example 1,
5  using 2-formylthiophene-2-carboxylic acid in place of 2,3 methylenedioxybenzaldehyde. Yield
48%. MS (ESI(+)) m/z 713.8 (M+H)".

Example 24

PN Veaes
il{ l
43
10 Compound 43 was synthesized according to the procedure described in Example 1,

using 2,4-dichloro-6-hydroxylbenzaldehyde in place of 2,3 methylenedioxybenzaldehyde.
Yield 27%. MS (ESI(+)) m/z 747.8 (M+H)".

Example 25

15 44
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H- OOI N NHO HOOH 15 44 64 WO 2008/ 060569
PCT/ US2007/ 023941 Conpound 44 was synt hesi zed
wa@ewsndisng to the procedure described i n ExanpP@r/1$2007/023941
usi ng 2-fornyl phenoxyacetic acid in place of 2,3
met hyl enedi oxybenzal dehyde. Yield 47% Ms (ESI(+))
m z JahipoindMHdHwas spnthegizel 2@ otding so tid b@cé]hhre Fﬂeé&ibed in Example 1,

Conpound 45 was s ntheS|zed accordin ? ur.e
usigs &PIHBRdPheRoXYasRpE acid in plagengf 2,3 met ylene 1oxybenza ehyde. Yield 47%.

]w§3F§§F§2§%%39gégﬁ§§hdehyde in place of 2,3

I OXY | dehyde. Yield 69% M (ESI(+))
mz 669.8 (MrH)+. 10 Exanple 2 HOI HOOH 46
Conpound 46 was synthe5|22%L3%é%2%ing to the procedure
described in Exanple 1, using o-tolual dehyde in place

of 2,3 nethyl enedi oxybenzal dehyde. Yjeld 51% M
(ESI(+)) 15 mz 677.9 (MrH)+. 65 p

s JoUel

45

Compound 45 was synthesized according to the procedure described in Example 1,
using thiophene-2-carboxaldehyde in place of 2,3 methylenedioxybenzaldehyde. Yield 69%.
MS (ESI(+)) m/z 669.8 (M+H)".

10 Example 27
A’ K©VN\/\ —

46

Compound 46 was synthesized according to the procedure described in Example 1,
using o-tolualdehyde in place of 2,3 methylenedioxybenzaldehyde. Yield 51%. MS (ESI(+))
15 m/z677.9 (M+H)".
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WD 2008/ 060569 PCT/ US2007/ 023941 Exanple 28 O\ NN H
O HO OH 47 5 Conpound 47 was synt hesi zed according to
wao b@spseedur e described in Exanple 1, using PCT/US2007/023941

1- net hyl pyrrol e- 2- carbox al dehyde in place of 2,3

nmet hyl enedi oxybenzal dehyde. Yield 43% M (ESI(+))
mz 666.9 (MtH)+. Exanple 29 HO9 \ N, ,-, NN N NY
H HO OH 10 48 Conpound 48 was synt hesi zed accordi ng
to the procedure described in Exanple 1, using

2- car boxbenzal dehyde in pEXegpigi® 3

nmet hyl enedi oxybenzal dehyde. Yi el d 65% %) (ESI (+))
mz 707.9 (M+H) +. Exanple 30 s N~~Ni H HO
OH 15 49 66 WO 2008/ 060569 PCT/ 07/ 023941
Compound 49 was synt hesi zed nY to the procedure
descri bed in Exanpl e U§I n N\/\ —~

t hi ophene- 3- car boxal d -- IND pI
2, 3- net hyl enedi oxyben alrd Yi eI d 69%

47

5 Compound 47 was synthesized according to the procedure described in Example 1,
using 1-methylpyrrole-2-carbox aldehyde in place of 2,3 methylenedioxybenzaldehyde. Yield
43%. MS (ESI(+)) m/z 666.9 (M+H)".

Example 29

'/©\/N\~/\N/
. 2o
,,N N
H
iH Yon

10 48

Compound 48 was synthesized according to the procedure described in Example 1,
using 2-carboxbenzaldehyde in place of 2,3 methylenedioxybenzaldehyde. Yield 65%. MS
(ESI(+)) m/z 707.9 (M+H)".

Example 30

=

S
=

N
"'N N, \r
H
HO - B
tH oy

49

15
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MS (ESI(+)) mz 669.8 (MtH)+. Exanple 31 F HO/ | \

NN HHO OH 5 50 Conpound 50 was synt hesi zed
wa@ewsndisng to the procedure described i n ExanpP@r/1$2007/023941

usi ng 4-fl uoro-2-hydroxbenzal dehyde in place of 2,3

nmet hyl enedi oxybenzal dehyde. Yield 15% Ms (ESI(+))

m z Géhp (ﬁln(]Mlg'B)vhs sit@thEsiﬁdﬁphcﬁoﬁﬁng-lQ tie })rocbﬂlﬁ}: IdesdrlBeﬂ}ih Example 1,
51 Part A OY HuH Il OH PyBop, Et3N >0 11 ~

usig jopyene ratbexalgohygs mplaceodd %érre?fhﬁkn@b@sy@%@éf&h%e Yield 69%.
, +eq) and PyBop (15 g, 28 mmol,
Mﬁ%ﬁfﬂ"ﬁ%ﬁf% nL)” was added pyrrolidine at 0 C. The
solution was stirred for m 167 WO 2008/ 060569
PCT/ US2007/ 023941 fol | omﬁ—@ﬁ—e‘?—opw se addition of
DIPEA (6 g, 8 nL, 48 mmol, 2.2 eq). After stirring for

6 h, the solution was diluted vvlth NaHCO3 (40 nlL)
and the aqueous phase was extracte th
D && -
5
50

Compound 50 was synthesized according to the procedure described in Example 1,
using 4-fluoro-2-hydroxbenzaldehyde in place of 2,3 methylenedioxybenzaldehyde. Yield
15%. MS (ESI(+)) m/z 697.8 (M+H)".

10 Example 32

HO

0 K@\/N\/\
> N,
HO - B
tH on

51
Part A
H H
>|/O\n/N\éj\OH PyBop, EN XO\H/N\-iD
© N Cw  _ow o X
25°C,12h ss Y
52
15 To a solution of Boc-L-Leucine 53 (5 g, 22 mmol, 1 eq) and PyBop (15 g, 28 mmol,

1.3) in DCM (60 mL) was added pyrrolidine at 0 °C. The solution was stirred for 10 min
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DCM (2 x 50 nlL). The conbi ned organi c phases were
washed with brine, separated, dried over MySOH,
w0 doBeeE6d and concentrated in vacuo to afford BeT/v81007/023941
The resulting oil was purified 5 by silica gel
chr omat ogr aphy (50-100% hexane/ Et CAc) to afford 53 as

foRoWwéE®BY dedpwise ﬁ&ﬁtﬁorBoﬂ‘Dﬂ’Eﬁ(‘é £, 8 tnL, 48Uniol,.2. T&d, After stirring for 6 h,
I 2. ther Y ether 53 54 To

th%&lg@wagflllam d’@thsgat MI‘KI%:; (495nB) prepthe agueqys ghgsqj@,q extracted with
DRy, 3, PR, ATl bl B! e, s

ovaf MyS(ﬂ)‘;afiltéﬂeH and l@nc‘Eh&atE@&Ubdduﬁgo affbrdvasoib UReansdatng oil was purified
THE and cool e ch_was added LiAlH4 (4 ﬁ

5 bY1smlscar&¢thr°e1as>gé%nhyl(ﬁoqé89%lh@ﬁ%ﬂ@@ﬁ’d\%%@%wdé@ %S@ﬂl%ko

for 12 h under argon. The solution was cooled to rt
PaxhB quenched with water (4 nL), allowed to stir for 5

mn, followed by 15% NaOH (4 ni) and stirred for
additional 5 mn, and f| nally water (12 nlL) was added
and the suspensiponiwds stirred until thevyhi
precipitate foﬁ&fJ \\J@\ d_wa%icfil ter shed
15 with Et OAc and % tratemwa&rconce‘r:j/rat ed in
vacuo to afford 5% as an oi | whi ch was used ssw t hout
further purification. Part CH H H2ZN,~N O N N N

OB, IS 1R B 250 120 1001 A1) 8 e e

dt %mt‘te\f‘@ﬁnﬁ%‘jﬁ{j 2 ¥t (r9 @hé@blven@ Qa0 réﬁm"&mh ’vaguoeﬁb) afford an oil.

and stirred at | owed by the addition of
10  TheaBstifPail mgs scsrfsﬁdedmloTHF ]anéqy)oled\ta erCsta whichgvaatadded LiAlH, (4 g,
i xtur.e wa di.| wi,t h Al

chShh? o A SaBh A Bt A5t e sonion v
codfR GO rMRA queRGeith K MEL RSRLPUNSWEELRLsiPFor 5 min, followed by 15% NaOH
(4 mL) and stirred for additional 5 min, and finally water (12 mL) was added and the
suspension was stirred until the white precipitate formed. The solid was filtered and washed
15 with EtOAc and the filtrate was concentrated in vacuo to afford 54 as an oil which was used

without further purification.

Part C

o (@\’(H HzN\/\
N N, o NaBH4
H o \r ___MeOH \O
O—":
iH

25°C 12h
54

To a solution of 16 (250 mg, 0.56 mmol, 1 eq) in MeOH (25 mL) was added 54 (96 mg,
20 0.56 mmol, 1 eq) and stirred at rt for 3 h, followed by the addition of NaBH, (21 mg, 0.56
mmol, 1 eq). After stirring at rt for 12 h the reaction mixture was diluted with AcOH (0.08

mL) and concentrated in vacuo to afford an oil which was used with further purification.
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68 WD 2008/ 060569 PCT/ US2007/023941 Part DHO/ \ N
Nomm H\ | NOHC\ Na(OAc)3BBH O ~\No HNOY I/ CH2&
wWORMNSMIDSH9 25 C, 12 h O |i HO OH H OH 55 56 BAT/US20a7/023941
solution of 55 (15 ng, 25 gnol, 1 eq) in DCM (1.0 nl)
was added 2- hydroxbenzal dehyde (5 ng, 38 nol, 1.5 eq)
Pfgbl owed by the addition of Na(QAc)3BH (11 ng, 5 50
2 eq). After stirring at rt for 12 h the reaction
m xture was diluted with AcOH (0.1 nL) and stirred for
10 mn. The reaction mxture was diluted with DCM (2

nm.) and vvad wWth sat. NaHCO3 (2.5 nlL), organi

phase was separdted, driedoaver Na2SO4 and ’/@}/

c,n afed {n ‘vdtyo %ﬁfomdo@mml @ e 90 N\/\D
f recty by reve '\‘A@terY

I"i

' NHAHCO3) to 7 ng of HiV&" 51 as' ao
solid. 'Y'sel d 40% MBS (ESI(4)) mz 10 705.9 (N
Exanpl e 19 HOO0O \ I No® NNHI HOOH 57,
Compound 57 was synt hesi zed according to the pr ocedure
described in exanple 32, 15 using
2 fdl'?cmal bdodenesu3¥ ¢ angcl sl ;imolpllaeq) 0] DCM (1 0 mL) was added 2-
dro benzal deh de Yield 39% ﬁ é m z
hy (Sgv8, 8 pmol 1.5 eq) followed by the addition ofNa(OAc);BH (11 mg,
5 50 umol, 2 eq). After stirring at rt for 12 h the reaction mixture was diluted with AcOH (0.1
mL) and stirred for 10 min. The reaction mixture was diluted with DCM (2.5 mL) and washed
with sat. NaHCOj3 (2.5 mL), organic phase was separated, dried over Na,SO, and concentrated
in vacuo to afford an oil. The oil was purified directly by reverse-phase HPLC (CH;CN/water
with 40 mM NH4HCOs) to 7 mg of give 51 as a white solid. Yield 40%. MS (ESI(+)) m/z

10 705.9 (M+H)".

Example 33

P

HO~
»
0

57

Compound 57 was synthesized according to the procedure described in example 32,
15 using 2-formylbenzenesulfonic acid in place of 2-hydroxybenzaldehyde. Yield 39%. MS
(ESI(+)) m/z 705.9 (M+H)".
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WD 2008/ 060569 PCT/ US2007/ 023941 Exanple 34 HCk__ \

0/ -\ NN HOOH 58 Conpound 58 was synt hesi zed
wa@ewsndisng to the procedure described in exanpP@r/B2007/623941

usi ng 2-(2-hydroxyet hoxy) benzal dehyde in pl ace of

2- hydr oxybenzal dehyde. Yield 32% M5 (ESI(+)) mz

749.9 (M+H) +. Exanple 35 -\ \N NO HO Y H CH 59

10 Conpound 59 was syntheZ&%@@E%%cording to the

procedure described in exanple 32, using

5- br onot hi ophene- 2- car boxal deh{dle i n pl ace of

2- hydr oxybenzal dehyde. Yield 54%, (ESI(+)) nlz

775.7 (M+tH) +. Exanpl e 3636 O 10 /69@53,--, N HO ~CH

15 60 70 WO 2008/ 060569 PCT/ 0077/ 023941 Conpound

60 was synt hesi zed agGor dpng rocedur e

descri bed in exanple " N0 g

2- (2-fornyl - phenoxy) - rde in pl ace of

2- hydr oxybenzal dehyde. Yi éFd“36% MS (ESI(+)) mz

762.9 (M+tH) +. Exanple 37 H- O

S8

Compound 58 was synthesized according to the procedure described in example 32,
5  using 2-(2-hydroxyethoxy)benzaldehyde in place of 2-hydroxybenzaldehyde. Yield 32%. MS
(ESI(+)) m/z 749.9 (M+H)".

Example 35

ou b

59

10 Compound 59 was synthesized according to the procedure described in example 32,
using S-bromothiophene-2-carboxaldehyde in place of 2-hydroxybenzaldehyde. Yield 54%.
MS (ESI(+)) m/z 775.7 (M+H)".

Example 36

H 2}\\
(o]

PQ
#@ 0

15 60
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O/ NN HOOH 5 61 Compound 61 was synt hesi zed
according to the procedure described in exanple 32,
wagiosge@ed or nyl phenxyacetic acid in place of PCT/US2007/023941
2- hydr oxybenzal dehyde. Yield 59% M (ESI(+)) mz
775.7 (MtH) +. 10 Exanple 38 N O/ =\ 1 NNN~/ H
HO @dm;ﬁﬂmﬂ’}@OWaS sﬁlt%eﬁ ddcording to the Aocedutk2désciibéd in example 32,

62 71 WD 200
usioET) GRSt pbay)-455 mide) I RIe %4 gglygmabwaldibv%ﬁﬁeld 35%. MS

5 m.) was added Bo 10 , 20
(Eélrgoﬁ)m)ﬁ%%wﬁg? pholl)ne (2 rrg 3(F)>ygrrgl( 3 gg) and Et 3N

(4 ng, 5 uL, 40 gnol, 4egc solution was stirred
for 12 h, diluted vvlthvva nm.) and the reaction
m xture was purified directly by rever se- phase HPLC
(CH3CN/ water with 40 nmM NH4HCOBY t o give 3 ng of 62 as
5 a white solid. Yield 28% MsS°(ES ) mz 833
(MrH) +. Exanple 39 _N OO/

*@ 7O

61

Compound 61 was synthesized according to the procedure described in example 32,

using 2-formylphenxyacetic acid in place of 2-hydroxybenzaldehyde. Yield 59%. MS (ESI(+))
m/z 775.7 (M+H)".

10 Example 38

@

b

o]

2o PQ
;5%@“0 Ay 2 # 3@“

62
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10

15

N NH HO OH 63 Conpound 63 was synt hesi zed
according to the procedure described in exanple 38,
wa 08860360 di net hyl am ne i n place of norphol i nePCVU8s10d7/023941
59% Ms (ESI(+)) mz 775.7 (MrH)+. Exanple 40 6 N O N
NNHO HOOCH 64 Conmpound 64 was synt hesi zed
accarotd sdution ¢fied (F0oegdOnenales eq) ihéMF(0.Sxalpives &itied PyBop (10 mg,

20046blo RERHGPID 5 BRBr §415k HAJOAR EURERm B0 M Ashmol, 4 <. The

sofuﬁ?ﬁ Q\?"a)s)stug%& 389 1 Qi1 'd)lfc'!‘r gﬁ’é@m 4 nBale @a&ioﬂ%&@hre was purified

Init ta is presented below for "various conpounds
direttly hg rewersemhasa)HPL@S(OI-bﬁfN/whtedthhI4@va NH4HCO;) to give 3 mg of 62 as

i ndi cat.es th i js < "*x%x" i ndi cates that

A WA o Db ABE Y SHEPURIOE O SN 1t he K1 16 3. 5 M
"**" jindicates that the Ki is 5-9 nM and "*"
indicates that the Ki is Exampla3%Bc| - xL binding
affinity data is presented bel ow for various conpounds
of the invention. As tabulated below, "ttt" indicates
that the Ki is <0.2 M |nd|cates/that 5the Ki is

0.2-1 M and "t" |nd|catesthat he Ki is >1 M Bcl-2
Activity Synmbol < 1 nM1-5 nI\/Io **  >0nM *

*&c

63

Compound 63 was synthesized according to the procedure described in example 38,

using dimethylamine in place of morpholine. Yield 59%. MS (ESI(+)) m/z 775.7 (M+H)".

Example 40

N :
O —
,‘ " N,
H o)
HO\):;(\
:H Yon

64

Compound 64 was synthesized according to the procedure described in example 21,
using cyclohexyl(phenyl)methanone in place of cyclohexyl(2-fluorophenyl)methanone. Yield
29%. MS (ESI(+)) m/z 689.49 (M+H)".

Example 41

Bcl-2 binding affinity data is presented below for various compounds of the

invention. As tabulated below, “***** indicates that the Ki is <1 nM; “***” indicates that
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Bcl- XL Activity Synbol < 0.2 uMttt 0.2-1 uMtt > 1
UMt Conpound Bcl-2 Bcl-XL 1 *** tt 19 20 ** tt 21
WQ@2008/060569 23 *"* 24 *** tt 25 *** 26 * tt PQEUSN07/023941
ttt 28 ** tt 29 **** tt 30 *** t t 31 **** ttt 32
k%% ptt 33 *** ttt 34 ** ttt 35 *** ttt 36 ** ttt
th&Ki i 1-StAN; B8 ihllftatet thaé the'Ki 1st3-9 ndR dnti**t'tindicatd thht the Ki is >9
44 ** ttt 45 *** ttt 46 *** t 73 WD 2008/ 060569
nMCT/ US2007/ 023941

Bcl-xL binding affinity data is presented below for various compounds of the
invention. As tabulated below, “t11” indicates that the Ki is <0.2 uM; “t1” indicates that

the Ki is 0.2-1 uM; and “” indicates that the Ki is >1 pM.

Bcl-2 Activity Symbol
<1nM e
1-5 nM e
5-9 nM **
>9 nM *

Bcl-XL Activity Symbol
<0.2uM Tt
0.2-1 uM 1t

> 1 uM 1
Compound Bel-2 Bcl-XL
1 - 1+
19 o 1
20 * 1t
21 - tt
22 : ttt
23 . 1t
24 o Tt
25 - 1t
26 - tt
27 - ttt
28 i 1t
29 o 1t
30 ttt
31 P 11t
32 ttt
33 ttt
34 " ttt
35 tt1
36 " ttt
37 tt1
38 rx 1t
41 " ttt
42 ttt
43 : ttt
44 " ttt
45 ttt
46 ttt
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47 *** ttt 48 *** tt 49 *** tt 50 *** Bl *** ttt

57 ** tt 58 * tt 59 *** ttt 60 *** ttt 62 *** t
W@3008/080564t 64 *** | ncorporation by ReferenckCEUE2001/023941

the U.S. patents and U S. patent application

publications cited herein are hereby incorporated by

reference. 5 Equi valemts |Those ski|l l etttin jthe art

wi Il recognize, |or bg abl @ to+*ascer|t ai it usijng no nore

than routine experiggentation~nmany equtvallents to the

speci fic enbodi rentssf The 1TR¥entijon {fescri bed

herein. Such eqyivargnts are Atended {;q De

enconpassed by the—fgHtowmnmg clarms: 74[1_ WO12008/ 060569

PCT/ US2007/ 023941V ctamnmT—L—A QoY md—of fornula

1. (R), R O t+++HHNTFNRH-OH6,F OH 5 or
a pharmaceuti calqy a%?cept abte—satt—the Tétof; wher ei n
i ndependent |y f or—eah ocgurrence: | nild g1 1, 2, 3
or 4 62 1

63 111

64 *hx T

Incorporation by Reference

All of the U.S. patents and U.S. patent application publications cited herein are

hereby incorporated by reference.
Equivalents

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the invention

described herein. Such equivalents are intended to be encompassed by the following claims.
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10

20

R independently for each occurrence is H, alkyl,

al kenyl, al kynyl, aryl, aral kyl, heterocyclyl,
whedoeneasye! yl al kyl , heteroaryl, heteroaral ky, Pel/U8m®p7/023941

hydroxyl, al koxyl, aryloxy, 10 acyl oxy, am no,

al kyl am no, aryl am no, acylam no, aral kylam no, nitro,
Wac%l.t.hi 0o, carboxam de, carboxyl, nitrile, -COR5,

3 , -N(R5) CO2R6, -OC(O) N(R5)(R6), - N(R5)S02R6, or

-N(R5) C( O N( q:(t)(R6) R2 and R3 i ndependently for each
L occut pempangdref fymia ky| | al kenyl, al kynyl, aryl,

aral kyl, heterocyclyl, heterocyclylalkyl heteroaryl,

het er oar al kyl, or [C(R5)(R6) 1(BYR4; or 15 has the

fornulalaR?) mla wherein mFS™, &k 2, 3, 4, or

5; 20 R7 for each-Q renge | demtly is H,

al kyl, aryl, alkeny i|\pe Nhydr oxyt’, raal koxyl ,

al kenyl oxy, aryl oxy,~aCyNox & no, al kyl am no,

aryl am no, acyl am no, m no, nitro, acylthio,

car boxam de, carboxyl, I_pSOSRS - SO02R5,

-S(O R5, - SR5, -P020R5, -0P020 é) - CO2R5,

- OCH2CO2R5, or -OCH2C(O) N(R5) (R6); or 75 WO

2008/ 060569 PCT/ US2007/ 0239411 two occurrences of R7

taken together may forma nonocyclic ring between 5-8

ri ngratphasyaceoticalllgiacteptabiesaltttivereofpr t hree atons are

i ndependently S, 0, or N, R4 is halide, hydroxyl,

al kaxdrein aideberdent] REoH eadly ocoarfenge; al kyl ami no,

arylam no, acylamno, aralkylanmno, nitro, acylthio,

car Qoxam de3 gad:-boxyl, nitril e - O8MBR5, -SO02R5, 5

-S(OR5; POQORS _ OPO20R5, - - C02R5,

_ mg )i @%Rﬁfgeﬁé% NQR@ wsﬁ‘l(aﬁé)l Sd%&% atynyl, aryl, aralkyl,

heiemtgfpBdh,dﬁ:tﬁrbcyycf}@ilkﬁabétemalq&urHe&iﬂmalky, HdlidelHgdioxyl, alkoxyl, aryloxy,
al kenyl, al kyny|, aryl., aral kyl, cl.oal kyl
acHlexeragi)e %ylarn@peﬁrdtayenwaylﬁmmo ﬁ@?{ leyamg] nltrSracylthlo
r 5 d t5a th SR 6
ca Bl R R TR R AR R R,
NRASO.BP, o‘tOI\I(]h?’)@(iO)fN(R@)(Rf)orrs are independently S, 0, or
N. 2. A compound selected fromthe group consisting
of : R*-4ad ®Etind evidehml for\eablroddurrehde AMNH, BiRyH allenyl, alkhyiQiryl,

HO OH OH HO St 4
aralkyl, heterocyclyl, heterocyclylalkyl heteroaryl, heteroaralkyl or -[C(R)R)]p-R"; or

has the formula 1a

wherein
mis0,1,2,3,4,0r5;

R’ for each occurrence independently is H, alkyl, aryl, alkenyl, halide, hydroxyl,
alkoxyl, alkenyloxy, aryloxy, acyloxy, amino, alkylamino, arylamino, acylamino,
aralkylamino, nitro, acylthio, carboxamide, carboxyl, nitrile, - OSO;R’, -SO,R’, -S(O)R5 , -
SR®, -PO,0R’, -OPO,0R?’, -COR®, -CO,R®, -OCH,CO;R?, or -OCH,C(O)N(R*)(R®); or
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N~~-Ni O\ NN., NI HOHHOHO OHOH O\
twdloctNirrddcss of RN takdn togbthir nchyNorhi@ rréddcyclid@ihgbttwedn 3-8eing atoms,

/
of which, one, two, or three atoms are independently S, O, or N;

R* is halide, hydroxyl, alkoxyl, aryloxy, acyloxy, amino, alkylamino, arylamino,
acylamino, aralkylamino, nitro, acylthio, carboxamide, carboxyl, nitrile, - OSO3R5, -SOZRS,

5 -S(O)R’, -PO,0R’, -OPO,0R’, -COR’, -CO,R’,
N(R*)CO,RS, -OC(O)N(R?)(R®), -N(R*)SO,R®, or -N(R*)C(O)N(R®*)(R®); and

each of R® and R independently for each occurrence is H, alkyl, alkenyl, alkynyl,
aryl, aralkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroaralkyl; or R’
and R taken together form a monocyclic ring with 4-8 ring atoms, of which one, two, or

10  three ring atoms are independently S, O, or N.

2. A compound selected from the group consisting of:

)’ N\/\N ), N\"/\T/
HO Hop
OMe F

15
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5 3. A pharmaceutical composition, comprising a compound of claim 1 or 2; and at least
one pharmaceutically acceptable excipient.
4. A method of treating cancer, comprising the step of administering to a patient in
need thereof a therapeutically effective amount of a compound of claim 1 or 2.
5. The method of claim 4, wherein the cancer is follicular lymphoma, diffuse large B-

10 cell lymphoma, mantle cell lymphoma, chronic lymphocytic leukemia prostrate cancer,
breast cancer, neuroblastoma, colorectal, endometrial, ovarian, lung cancer, hepatocellular

carcinoma, multiple myeloma, head and neck or testicular cancer.
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OH 5 3. A pharmaceutical conposition, conprising a
conpound of claim1l or 2; and at |east one

w@baseiseut i cal |y acceptabl e excipient. 4. A necTos2001/023941
treating cancer, conprising the step of adm nistering
to a patient in need thereof a therapeutically

6. ef f elel M&hSdTBLEThInPE, ohet €I c@fovet-atpreskedd B2l proteinlhe
met hod of claim4, wherein the cancer is follicular

7.1 YPARMReth&d 6f &gith 4 a019%eiBhelGn€&!is déperBER TBon F®R pBtein for
cell lynphoma, chronic |ynphocytic I'eukemia prostrate

growthcand, surivadast cancer, neur obl astoma, col orectal ,
endonetrial, ovarian, lung cancer, hepatocellular

8. car cFhean@hodof ¢lhigl € ony akitetein shidaBtl prodeineCRBclal.
testicular cancer. 79 WO 2008/ 060569 PCT/ US2007/ 023941

9.6. TR M&h&PEr Qhinté 8 M wWher¥i 8hiQIBt] bRReif 3BELXL. .
over -expresses a Bcl protein. 7. The method of claim

4 o . . .
107 o, TEELfod QFC|RALE Sihvkiin SEPERLETMREH (G 5) SREAELR
translowdtinei n said Bcl protein is Bcl-2. 5 9. The nethod
of claim6 or 7, wherein said Bcl protein is Bcl-xL.
1110. AhftHmtdTeRkadig £balhieHatedMIRORICH cbPriSiab €ies stgXet: bi t s
a t(14; 18) chronosomal translocation. 11. A nethod of
tr ealihfigisRrikg to 85s1eat fchedll BRECER th&G WAL Al IdcRGe HhEkht of a
of admnistéring to a patient in need théreof a
cotmipenxpefxtlaionl by2.ef f ecti ve amount of a 10 conpound of
claiml1 or 2. 12. The method of claim 11, wherein the
12bcl -Thredhah@toftilsiar tig whiegein drrdet-nediat@laiiscadériis cancer or neoplastic
.di sease. 13. The nethod of claim 12, wherein said
diseasfcer or neopl astic disease is selected from the
group consisting of acute |eukem a, acute |ynphocytic
13} eukldwinaetheteff daimy B, ahgtrdin said cansgkemieaplasijedistsisa stsetected from
raonvel ocyti c el ononocyt i c nocyt.i . )
g SRy atHe LRBRRC X B B emienpute mypayti
lekenad) WhyRIob1asEir, promiyeldt Ric, GlieRmhdhob WD RBYBEYtIE, erythroleukemia,
| eukem a, pol ycythem a Vera, Hodgkin's disease, '
i lewkraia nchsonit suglnsytig granyloaytichigekesmia, chronic lymphocytic

chrem
let&?l ?%%ébrgg{n {Srlianﬁg/{z(iggé?@(glh%?%?%sgb ogl?lgééél (frpsa élirs]ea%ie;sn%?l%Sle

myang 'Wsldemsbidtn's Padéro gI9Blinensi &He@vPchat @k EHREHibréfdrcoma,
angi osar coma, endot hel i osarcoma, |ynphangi osarcomma,
MYXPRHRARHi | Oste | shesdpeaseina, osigASRAIGIAECOME §BerHemaona,

W.ng. s, t Y 0] d
o SR o AR SRR SO kAo,
symaiaed, mgoosliane, Bwingstumsq lhdmycsat®hla, riabd@h esaioma, colon
basal cell carcinoma, adenocarcinoma, sweat gl and
CarcH10/) 4y, Bﬁﬁi’reaglé kggl&rézg,ljgeaé} ¢arger, ovarian cancer, prostate cancer, squamous cell

carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland
carcinoma, papillary carcinoma, papillary adenocarcinomas, stadenocarcinoma, medullary
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma,
choriocarcinoma, seminoma, embryonal carcinoma, Wilms' tumor, cervical cancer, uterine
cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder carcinoma,
epithelial carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, oligodendroglioma,

meningioma, melanoma, neuroblastoma, retinoblastoma, and endometrial cancer.
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carci noma, papillary carcinoma, papillary
adenocar ci nomas, stadenocarci nonma, nedullary 25
W@ a008/06186®, bronchogeni ¢ carci noma, renal cel |PCT/US2007/023941
carci noma, hepatoma, bile duct carcinoma
choriocarci noma, sem noma, enbryonal carcinoma, WI ns'
14t UMDA mel‘fheord"éﬁl%an&g‘g B&rmecﬂ&g{i hESquﬁ%B&ghsmg?ﬁé étﬁg&ﬁf
tunnr carci
bl adder, car ci.nona

st KOO Rster E A PEBIL LR B Mot BERBISE Feive amount of
chERBMHY. niﬁ@ﬁ@o ath&a4 Q @Weraﬂéﬁﬁ@&ﬂ%‘ QRLAN 8unt 3EL H@&b&und of claim 1

neur o ol igodendrogl i oma, 30 meni ngi oma, nel anoma,
or@eur obl ast oma, retinoblastoma, and endonetrial cancer.
80 WD 2008/ 060569 PCT/ US2007/023941 14. A nethod of
15t r eclHengethodof clntll 4tvttreln sertddmedaetpdisatergs thressrapoplastic
of co-adm nistering to a patient in need thereof a
dijeags apeut i cal |y effective anmount of a
chenot her apeuti c agent; and a therapeutically
16ef f eldteimethedroiglainot S avftﬁmm@m@arwr er @ﬁom\alstlc gisegse issselested from
n t.he nedi a

g RuP e wbofedr Tk ni AT bRy sl gl uyelocyri

lelﬂ&hhﬂdnﬁlomhs%ﬂcnﬂ)rbﬁwyel&%@|n’fye$cﬁh&10@§‘tlik‘; @ionBEytits efiiasleukemia,
di sease is selected from the rouF consi sting of
c8

chganig lsukemkestiranic aexelasytiy (gsandoatie) leakaraiai ¢hrorie diyraphocytic
R eSS Y5, BogBEs SRHAR BB ELRE Rl

mj/e%&h@mva],deﬁdﬁlfo@ﬂs mawglo@awdnﬁa(}%aﬁbﬁh@wkmb fitruseeconga,

chronic Iynphocytlc | eukem a, g l ycyt hemi a Ver a,
mogeReMaglinpsasada, chopdoppagRa. s 08‘?@%%@‘“%@?4 SIRCH

anfSh80R, SHLHSRSLLAES RS ASL RN T ran 1B RE R Boom,

synh\aoih afiesotiriiemapEwRREa0Mmor, Scabmg)ﬁﬁrcdn’(w Fehbd®myosarcoma, colon
angi osar coma, endot heli osarcoma, |ynphangi osarcomma,

ca{cy}mﬁeqlqg@q{@d:laﬁ@r* tyeast BHIPAL oiglwgq,qropfgstate cancer, squamous cell
fzﬁﬁugﬁdé"%a‘l’%l cdridh8fa adteHSg%ch(;rﬁé %W@&ﬁ%@cmoma sebaceous gland
rhabdényosarcoma, colon carci ndma ncreati c canc

calvirensd, papiﬁa@rc,ar@mana, papitiaryceienoqarasdmdse stadenoedrcinoma, medullary
squano carci noma, basal cell carcino

ca %@ﬁf&ﬁfwﬁ%&?&w Apeagmey|r et g, heoaiomle ”Eﬁ%dkgqt &pginoma,

ch&géi&ﬁ“&ﬁ’&ﬁa BRI AEH G &%mﬁa‘phhg'atli%or, cervical cancer, uterine

enocar ci’nomas, S$tadenocarci nong, nmedul l'ary
canexr,destonky tdmazrnhmg gemlrmnmasmhlm oct’rhl,ung emalinoawl bladder carcinoma,
rr.ci noma, hepatonma, bile duct ci nong,
cplftUf BB eI direstiine gk NG TR o
ep&r&ﬂ}?ﬂ{omzp Bincha, H@}ﬁﬁf‘gioblé&cﬁﬁé Q@ousﬁ@'ﬂ@@r{)mat Si5dodendr8gtioma,
tufor, lung carcinoma, snal el Tung carcihoma,

mdplingierss, rmelamimam maurobbpnonhetqtlabbleaomamdmndghcmahqancer
astrocyt oma, medul | obl ast oma, crani opharyngi ona,

17eperithg nmwsviod ¢fi dieial BIysyhefeimhedicbhlediatedrdisordet @usit-¢xpresses a Bel
neur oma, oligodendroglioma, neningionm, nelanomy,

p"ﬁ@ﬂroblastona retinobl astoma, and endometrial cancer.

17. The nethod of claim14, wherein the
18bc| The anethasofdilaior e whereirt the bsH-mediatedalisseder is dependent upon Bel

protein for growth and survival.
19.  The method of claim 17 or 18, wherein said Bcl protein is Bcl-2.

20.  The method of claim 17 or 18, wherein said Bcl protein is Bcl-xL.
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protein. 18. The nethod of claim 14, wherein the

bcl - medi at ed di sorder is dependent upon Bcl protein
wo 20089639t h and survival. 19. The net hod of clBEHUI00T623941

18, wherein said Bcl protein is Bcl-2. 30 20. The

met hod of claim 17 or 18, wherein said Bcl proteinis
21Bc| -TRie metBdd Y1200 84, C0aiEpén thebol Wzdiiied dizad8érlexhibits aTi(iet;18)

met hod of cl aim 14, Wwherein the bcl -nediated di sorder
chgyRpsomal tranyleaiong) chrompsonal transl ocati on. 22.

The nmethod of claim4, 11, or 14, wherein said
Z%onpmmetbpd eﬁdpmﬁdlsl, ar &4, veendin isaid epegowt @rrogtpannds are
ad %éwa wgr d of claim4, 11, or 14, wherein said
gBWﬁ%ﬂ PO @81 ounds are adm ni st er ed

2y al T epi eafiign fr | PR ARakin Py compoTHLosmpgpndsare

adﬁilﬁ'l'sﬁl‘éh' intramu&ulatt, mm%rﬁ)'uﬁ‘llysﬁibgutﬁmgl"}/ngraﬁ& tﬁglm%“&ds
are adm nistered system ca The met hod “of

inghrmisatlyd, 11, or 14, wherein said patient is a mammal .
26. The net hod of cI aim4, 11, or 14, wherein said
24pat i'BitméthodoPelnitad €11, o274, wheeeifredit edmpdurad @i compoudds, are

or. 14, wherein said patlent is a human. 82
administered systemically.

25. The method of claim 4, 11, or 14, wherein said patient is a mammal.
26.  The method of claim 4, 11, or 14, wherein said patient is a primate.

27. The method of claim 4, 11, or 14, wherein said patient is a human.
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